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EXPI,;VNATORV  NOTE 

Illustrated  articles  are  cienoted  by  an  asterisk 
(♦);  book  notices  by  a  dasser   (t). 

This  index  is  made  comijrehensive  but  con- 
cise. Pains  are  taken  to  bring-  together  matter 
belongring-  to  the  same  subject,  so  that  wheji  a 
reader  looks  up  an  article  he  will  be  cited  to 
related  data.  Under  these  conditions  some  fur- 
ther explanation  of  the  method  will  be  useful 
in  finding  leading  articles  quickly.  Series  of 
simple  page  numbers  following  names  of  mines 
or  companies  usually  refer  to  news  notes  and 
other  lesser  matters.  Descriptive  articles  are 
appended  under  titles  (often  abbreviated)  be- 
ginning with  dashes.  When  the  minor  references 
are  numerous,  as  in  the  case  of  "Anaconda." 
they  are  sometimes  separately  designated  as  vari- 
ous "notes."  The  unspecified  entries  may.  how- 
ever, be  important:  for  instance,  an  editorial  or 
other  article  may  be  entitled  simply  by  a  proper 
name.  With  a  major  entry  or  series  of  enti-ies 
may  be  placed  several  minor  ones  relating  to  the 
same  subject  in  order  that  its  history  may  be 
followed.  The  asterisks  denoting  illustrated 
articles  assist  in  finding  them  and  if  the  author's 
name  be  known,  it  is  the  simplest  means  of  ref- 
erence. Productions  are  indexed  under  names 
of  metals  and  countries  or  states,  in  important 
eases  under  both.  The  mere  juxtaposition  of  a 
mineral  and  geographical  name  usually  signifies 
an  output  but  may  cover  other  statistical  or 
news  matter.  Not  all  news  notes  are  indexed 
but   a  liberal   selection   of  them   is  made. 

Following  is  a  list  of  the  pages  included  in 
the  several  numbers  of  the  volume,  by  date- 
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Abandonment    of    claims 922 

Abbott  &  Williams.  Ore 1106 

Abbott.  F.J 939 

Abitibi  Pulp  &  Paper  Co..  Can 278 

Accidents.      See    also    "Safety    appliances," 
etc. 

— Anaconda   133 

— California 619 

— Coke  oven    837 

— Marquette  County.  Mich 775 

— Mineral   industry.   1916 1086 

— Negligence    in 173 

— -Record  for  rating  8hif tbosses 485 

Accident  statistics.  Standard  report 547 

Acetylene    gas 215 

Acid    converting.       See     "Converting." 

Acker.   E.  0 576 

Acme  Lead    &   Zinc.    Okla 623 

Acme    Mng.    Co..    Mo 664 

Adair.   A..    Death 1060 

Adams  &  Bruce.   Minn 902 

Adams.     H.    H 102 

— Drying    flotation    concentrates 53 

Adams-Hicks   Zinc   &  Lead  Corp..   Mo 815 

— String   pump *486 

Adams.    W.    T 890 

Adanac,  Ont 150,   2.14.  818,  902.   1106 

Addicks,    L 854 

Adirondacks.    Platinum 1053 

Adjustment    of    cleaner    jig 84 

Adkinson.     H.     M. — Commonsense    of    mine 

management     991 

Editorial     1012 

— Leasing    system 463 

Editorial     494 

Adier.   N.  A 1079 

Admiralty-Alaska  Gold  Ming 278 

Admiralty  Zinc.  Okla.  539.  777.  899.  902.  1105 

Adventure.    Mich 735.    1063 

Advisory  Council  of  Scientilie  and  Industrial 

Research.  Can 1060  1102 

Aeronautic  research.  Laboratory  for 98 

Aeroplane  cylinders.   H.  Ford  making 438 

Aeroplane  Exhibit   98 

Aeroplane    work,    in    Great    Britain,    ham- 
pered      1094 

Aeroplanes,     Italy's    giant 440 

— ^Light  motors  for    223 

— Mail   delivery    610 

— U.    S..    in    war 28 

Aetna  Explosives  Co 376 

Afterthought,    Calif 539,    814,    901,941 
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Agassiz,    R.    L 363,    530,    854 

Agitation.    Cascade   method *993 

Agitation.    Ore,    in    sulphatization 122 

Agitators,    Thickeners    and 68 

Agnew   mine.    Minn •303 

Agriculture    and    Ford    tractor 180 

Ahmeek.  Mich. ..107.  213.  183.  323.  777.  979 
— Production.  ..  .498,  7,35,  815.  1019.  1002 
Air  chambers,  device  for  filling  with  air..  •318 
Air-lift.  Mine  unwatering  with.   Data   ^302. 

346.   763 

Air    Reduction    Co 398 

Aircraft    Production    Board 38,    527,  805 

Airplanes^     See   "Aeroplane." 

Ajax.    Colo 857 

Ajo.     Ariz..     New     Cornelia     Copper     Co.. 

IJhotos    *220 

Ajo  Consol..  Ariz 106 

Akron.    Calif 323 

Alabama     Co..     Ala 663.   940 

Alabama.   Graphite.   Production 491 

Aladdin    Cobalt.    Ont 623,    1020    1106 

— Production     778,   980 

Aladdin    Ming.   Co..    Ont 1064 

Alaska.     Coal 853 

Alaska.    Copper 940 

Aliiska    Cop.    Corp 188 

Alaska.   Drilling  for  gold  in •SOO 

Alaska,   Gastineau 106,   232,  1144 

— Mill,   photos   'Ol 

— Production    1018 

— Report    322 

— vs.    M.icario 8*74 

Alaska.    Gold 931 

Alaska.     Ground    frost     in 491 

Alaska  Jualin  Mines  Co 776 

Alaska   Juneau    106 

— 1530-f t.    raise 'eSQ 

—Mill    '94.    ^209 

— Mine,   cross-sections  and  plan •210 

— Photos    '94 

Alaska  Ming,  and  Engineering  Soc. — Annual 

meeting    1016 

Alaska.   Railroads    993 

Alaska-Treadwell    group:..  333.    333.    776, 

843,  926 
— Alaska-United.     Report 323,   631 

—  Disaster    ,. 309 

— Production     776,   900 

Alaska      United.        See      "Alaska-Treadwell 

group." 

Albany  mine.  Minn •363 

Albaugh.    R.    P.      Gas    from    camp    rubbish 

kills    three 576 

Albin.    L.    B 230 

Alderson.    V,   C. 

See    "Colo.    School    of    Mines." 

Aldrich.  H.  W 1143 

Alexander.    Ont 816 

AUen   Property   Bur 766.    846.    929.    1062 

Alien   mine   acquisition   forbidden.    U.   K. ..1125 

Alkali    test 1035 

Alkalies  in  flotation '761 

All    yelping   at    his   heels    (cartoon) 185 

Allard    Reed.    Moot 980 

Allen.    A.    W.      Assay    conversion    tables.  .    887 

— Automatic  sampler    •OO 

— Ball-mill    feeder '218 

— Clearance  water  for  pump   glands •eo 

— Cyaniding   gold    tailings 1033 

— Mining  in  the  Argentine  Andes.    Photos.  ^370 

— Tabulated    air-lift    data 763 

— Tube    milling 390 

AUen.     R 218 

Allen.    R.    C.      Production    and    value    of 

minerals  in  Mich t473 

Alliance  Potash  Co.     Neb 366 

Allied   mines.    Ark 378 

AUison    Ranch.    Calif.    189,    379,    734,    777, 

814,  979 
Allouez  Mng.  Co.  183.  212.  408.  81.'':,  1019 

1063 

—Production     498.   735 

Alloy  Comm,    Council  of   Nat.   Def 313 

Alloy  steels.   Manganese  in 467 

— Vanadium     in 557 

Alpena.     Mich 1063 

Alsace  potash   as  war  aim 1056 

Alta.     Colo 816,   1019 

Alta  Consol..    Utah 980.    1064 

Alta-Utah   mines.   Utah 453 

Aluminum  Co.  of  America 144 

— Rept 23 

Aluminum.     Electro-plating 1049 

Aluminum  in    Zeppelin 968 

Aluminum.    Industrial   uses 873 

Aluminum.    M.atter    of.      Editorial 144 

Ahinite.    Austraha 352.    1014 

Alunite    Chem.    Co..    Ill 451 

Alunite    potash    plants.    Utah •830 

Alunite — Potash     source 828 

Alunite.  Recovery  of  potash   from 218 

Amalgamated  Mines  Co..   Mont 816 

Amalagamated    Zinc.    Aus 10 

Amazon    country.    Outfit    for 516 

Amazon-Dixie     279.     1145 

Amazon-Manhattan.    Ida 979 

America  must  provide  food 143 

American  Acad,   of  Engineers 295 

— Adverse   criticism 483 

Editorial     493 

American  Association  of  Engineers.  .  .  .104.  536 

—  New  officers    186 

American   Bureau  of  Shipping 183 

American   Chem.   Soc.  186,   448,   618.   813. 

976.    1016 
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— Papers,  etc 740.   1(110 

American  Comm.  of  Engineers  in  London.  .      .34 

— Membership     567 

— Weekly    meetings 186 

American    Consol..    Utah 7.36 

American  Cyanamid  Co..  Report 556 

American   Dclonse  Soc 1017 

American    Elect.   R.R.   Assoc 1009 

American     Electro-Chemical     Society     104. 

363.    018.    796.   813 

— Papers  etc 690.   990,    1133 

American  Exploration  Co..   Calif 37.   816 

American    Federation    of   Labor 805 

American    Fertilizer    Handbook t897 

American    Fire   Brick   Co 188 

American    Flint   Co 1103 

American  Foundl'ymen's  Asso 660 

American    hydro-electric   practice.    Taylor   & 

Braymer    t472 

American    Inst,    of    Elect.    Engineers 812 

— Papers,    etc •'791 

American   Institute  of  Metals 230.  660 

— Annual  meeting   618 

— Paper,    etc •683,  797 

A  merican    Inst.    Ming    Engineers. 

— Mont.   Section 1060 

— Papers,    discussion,    etc.    11.    337,    •457. 

518,     '595,     '636,     ^644,     797.     1132 

— St.    Louis    meeting 361.    554.  658 

— Various   notes.. 43.    17.3,    330.    363.    496. 

661.     812.     938.     1016,     1142 

American   Intemat.  Corp 440 

American   Iron   and   Steel   Asso. 

— Steel   statistics 109 

American  Iron  &   Steel  Inst 399.   1096 

— (Conference    on   steel 181 

— Iron   price    937 

— Tin    sales    control 998.    1009 

American   Magazine    145 

American  Metals  Co..  Colo 408.   1104 

American    millmen.    photos *oi} 

American  Minerals  Prod.  Co 188.  650.  736 

American  Mng.  Congress 533.   733.   854 

— Ariz.    Chapter    1077,   1103 

— Colo.    Chapter 1016,    1102 

— Proceedings     t897 

American   Nitrate  Co 1088 

American  Potash  Co 837,  829 

American  property   in  Germany 907 

American   Railroad  Comm. — Russian   work.    638 

American  Shale  Rfg.  Co..  Colo 788 

American   Smelters  Securities   Co 550 

American  Smelting  and  Refining  Co. 

See    also   subsidiaries:     "Creede   Explor.." 

— Bunker  Hill  litigation.  ..  .637.   813,   865.  973 

— Copper    price    fixing 5.34 

— E.   Brush  on  marketing 11'33 

— Report    540,    550 

— Various  notes  31,  33,  333,  540,  581,  633, 

737,   775,  814,  816,  900,  934,   940,   1139 
American      Soc.      for      Testing      Materials. 

Papers,   etc 467,   567.    t897 

American  Soc.   of  Civil  Engineers 774.   854 

American  Society  of  Mechanical  Engineers. 

938.    976 

— New    President    1016 

— New    regiment     1067 

American  Spelter  Co..   Kan 19 

American  Steel  &  Wire  Co..   Penn 19 

American  Trona  Corp 827,   1083 

American    tube-mill    pebbles 6.3 

American  Tungsten.    S.   D .' 108 

American   Zinc   &   Chem.   Co 19 

American    Zinc.    Lead    &    Smg..     including 

Granby  Mg.  &  Smg. .  .  19,  188.  322.  679,  774 

— Flotation    case     778 

— .Flotation    process    750 

— Granby   Works 19,    595 

— Xmas    gifts    abandoned 1143 

Americanization   movement    32 

Americans  may  work  Russia's  mines 98 

Ammonia  leaching,   Calumet ^43 

— Cost  of    48 

— Kennecott    397,    ^781 

Ammonium   sulphate,    Australia 253 

— U.    K 507 

Ammunition.     Defective 5(18 

Amparo   Mnc^.    Co.,    404,    (errata) 519 

Amulet.    Ariz 621 

Amygdaloid.    Osceola    212 

Anaconda  Cop.  Mg.  Co. 

(See   also    "International   Smg.   Co.") 

— Accident    record    1.33 

— Additions     409 

— As    manufacturer.      Editorial 893 

— Card  rustUng  at  Butte   •466.  Editorial..   494 

— Converter   experiments    671 

— Converting  process    •699 

— Earnings     147 

— Electrolytic   refineries.      Photos.  .. •716.   ^717 

— Fire    extinguishing    methods 1026 

— Igneous  concentration  plant.  Great  Falls. 

Mont ^467.    ^458 

— Labor  situation.  .31,  185,  406,  4.32.  497.  577 

— Montana    gas    fields 5.37 

——Operations   resumed    497 

— Production  334.  434.  600,  648,  858.  882. 

1046.  1004.  lion 

— Report    813 

— Safety    bulletins    'KMl 

— Strike  at   Washoe 402 

— T.akoa   Mont.   Can.    Oil 661 

— Taxes    paid    1001 

— Treatment    of    tailings 437 
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AnaooQdA  Cop.  Mp.  Co. — Continued 

— Various   Notes.  109.    183.    184.   273.   .ICl 

323.    53T.    539.    «C3.    fi64.    691.    77.->. 

778.    8111.    855.    891.    903.    933.    943. 

980.    1017.    1030.    1103.    1143.    ] 

— Wa^e   scale    

Analyses — Heads  and  tails.  Kennecott  leach- 
ing plant    

Analysi.^.    Ore..    White   Caps.    Nev 

Analyzing  and  samplio;  zinc  ores 

Anchor.    Colo 

Anchorage.   Alaska    

Anderson.    A.    G 

Anderson   &    Birch.    Ariz 

Anderson.    L.    D ] 

.\nder9on.     R.     J.       Metallurgy     of     ferro- 
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735 
1064 

K99 
•329 
1019 

940 


Amlerson. 

Anderson.  W.  N 

Anderson.    Minn 

Anderson's.    N.   M 

Andes.     Calif 

Andes  Exploration   Co..  Chile 

Aneels    Camp    Deep    Mng..    Calif 

Anirels   Mnr.    Co.,    Calif 

Anelo-Ameincan  Rbodesian  Exploration  Co.. 

729.    738 

Anirus.   D.   A 898 

Ankerile.  Ont 816 

Anna  May.  Ark 734.   1144 

Annex.   Colo 901.   1105 

Anniston  Steel  Co..   Ala 776 

.Anniston  Steel  Products  Co.,  Ala 776 

"Anode"     133 

Anode  molds.   Quality  of  iron  for •715 

Ansel-Crawford.   Ark 978 

Ansted.    E.    W 146 

Anthracite.     See  "Coal.'* 

Antimony.   Australia 253.   1014 

— Can.    Market    445 

— China     ^683. 

— Electrolytic    production    

— Ida    

— Industral  uses    

— Italy.    Production    

— Metallurgy  of.  Wah  Chang  M.  &  S.  Co..  . 

— South    Af 

Antimony    oxide — Plews    process 

— Wah   Chang:   methods 

Antofagasta.    Chile.    Improvements 

Anyox.  B.  C. — Description. ...  •629.  •707. 

Apache   R.R.   Co.,    Ariz 

Appleby.    W.   B 

Application  of  portable  column  hoists.  . .  . 

Appropriation,    u.    S.   Govt 

Archbutt   and   Deeley 

Archibald.    R.    S 

Area    calculation.    Easy 

Areas  of  segments  of  circles 253. 

Argentina,    supply  of   oil   in 

Argentine  Andes.  Mining  in.     Photos 

Argo  Leasing  Co.,  Colo 

Argonaut.   Calif 408. 

Arista.    Mo 

Ariz,  A  Butte.   Ariz 

Aril,  &  Ga,  Devel,  Co 

Ariz,  Binghamton.  Ariz 148.  638,  578, 


Bur,    of   Mines 

Ariz,    Consol 

Ariz,   Cop,   Co 691 . 

— Production 364,  434,  648.  882. 

Ariz,    Coronado    856. 

Ariz — Employers    liability 

Ariz,    European   Mng..   Ariz 662. 

Ariz    H<Tc,iIf.9,   Ariz ,•522.  578.  662. 

Ariz — Lihor  36.   106.   1,36.   '221.  228.  ,322. 
r,7H.  641.  657.  772.  831,  840.  848. 

— Labor   Comm,    award    accepted 

Ariz,    molybdenum.    Ariz 148. 

Ariz,  Nat,  Mng 

Ariz,  Ore  Raduct,  Co ]'. 

Ariz,    Power   Co — labor 

Ariz     Ray,    Ariz 

Arkansas  &  Arizona.  Ariz 106,  188, 

""" me.   Aril.,  mine 

law 
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-   mining • 
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Smg,   Corp 
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676.    612 
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AMesmnent  work.  Colo.  Snsnandon  of  142.  7.10 

AswiwiiienI    work,    Ont 7,14 

Asuwwiient    work    roleaae 805.    P22 

— V.    K      Ijlne    on 1013 

Asunfiatnl  Onld  rielda.   Ont 380,  664,   M3 
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Armslrone      W      H 
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Army  behind  the  army.     Editorial 

Army    draft    exemptions 142. 
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Associated   Zinc  Or«   Producers 1030.    1143 

Association  of  German  Ironmasters 260 

Association   of   Iron   &   Steel   Elect.   Engrs., 

186.   1143 
Association  of   State  Geologists — War  min- 
erals  Comm 173 

Athletic  M.  &  S,   Co.,  Ark 19 

Athletic  Smg    Co,.  Mo 324 

Atkins.  KroU  &  Co 741 

Atlantc    Potash    Co 828 

Alias.    Colo 979 

Atmospheric  nitrogen.   (Cyanides  from 53 

Atolia  Mng.  Co..  Calif 891,  939 

Atolia-Randsburg    tungsten    district.    Calif., 

901,  939 
Atwood  Consol,     See  "South  Chino." 

Atwood.    N,    M 778 

Audley.  J    A,     Zirconia  as  a  refractory.  . . .    297 

Aurora    Consol..    Nev 595 

— Lead   acetate  container ^392 

Aurora  West.   South  of 287 

Austin.    B,    C 938 

.\ustraUa.   Gold — Production 358,  409,   770 

— Labor     403 

Mineral    productin.    1915 1014 

— Imports    and    exports ■ 252 

— Minerals  and  metals  policy 753 

— -Mining    conditions    in 328 

.4u9tria-Hungary — Industrial     expansion....    653 

— -Iron   production    158.    338 

Austrians.   Registration   of 1051.    1095 

.\utomatic  dumping   cradle ^964 

Automatic    sampler    66 

.\viation  service.  Engineers  for ,391 

— Navy     1141 

B 

Babbitt   metal    908 

Babbitting  without   a  mandrel 925 

Bach.    E,    E 519 

Backoff   Lsg.    Co.,    Colo 1063 

B.icksight  device  in  underground  stirveying  136 

Bacon.    R,    P 1016 

Baddeleyite  source  of  Zirconia 297 

Baekeland.    L,    H,      Development    of  chemi- 
cal  industry    598 

Baggaley  converters    671 

Baghouse  at  Palmerton.  N.  J '510.  •OlO 

Bagnara.   S,     Soluton  of  grinding  problems  •ei 

Bahney,    L,    W 405 

— Modincations  of  Chiddey  method......!    518 

Bailey.    Sir    A 739 

Baja  Calif,  district .  .    .    •416 

Baker.    Colo 979 

Baker.    P,   W 48I 

Baker.    G.    N 1 00 

— Engineer   exemptions    1010 

Baker,     H.     A 1060 

Baker,   R,  T 1014 

Bakhmetieff,    Ambassador .      98 

Balaklala  Mountain  Cop.  Co..  Calif 537 

Bald  Butte,  Mont 8,58 

Bald  Mountain.  Colo 539    841 

Bald  Mountain  Mine.  Calif 149.  189 

Bald  Mountain  Mines.  S,  D 108 

Balkan  Mng,  Co,.  Minn 942 

Ball.  G,  W 14S 

Ball,    M,    W "    232 

Ball.  M.  W.     Sane  oil  and  gas  legislation' a 

necessity    300    346 

Ball.  S,  H 9.38 

— Molybdenite  and  its  occurrences 333 

Ball.   W.  C 148 

Ball-mill  feeder   318 

Ballot.  J 448 

Baltic,    Calif \    579 

— Tax   case    776 

Baltimore   &   Ohio   R,R 182 

Baltimore.   Calif 857 

Bancrofl,    H o,-jo 

Bancroft.    W,    D 49 

— Chemicals  in    flotation 749 

— Contact  catalysis 690.  11,32 

Bandnra,    Colo 2,3.3 

Banking  in  So,  Amer 347,  484 

Bantles  Con.,  South  Af 287 

Baraboo  quarizite  pebbles 288 

Barbour,   P.   E 1014 

Barker  vs.  Condon 608 

B.-imes   King   Devel,  Co,,    Mont 108.    150 

— Production 190.  324.  680.  816.  1145 

— Report    942 

B.arr.  C.  J 104.   146 

Barrett.  A.  A 231 

Barron.  B.J 788 

Barron,    Ore 810 

Barstow  Leasing  Co,  Colo,.. 233.  777.  9,30.  079 
Barth,  K,  C,     Economic  imiiortance  of  wood 

preservation    •985 

BartlesviUe  ZInc  Co,,  Okia 10 

Bartlett.      F,     L.       Igneous     concentration 

process    4.'»7 

Bartlett  Tunnel.  Colo 464.  530 

Barton,   E.   B  ,   died 405 

Barton.  H,  J 1106 

Barton.  J,  C 668 

llnnich    11.  M 371 

— Purchasing  Comm 441 

Barylns     r     8,    Produi-llon 428 

Masn   Metal.    Mng,   Co,.    Calif 867 

Basic  •■■inverting.     See  "ConTertlng." 

Bauiett,    E,    P 864 

ll.l'tln.    E     S 774 

—  I'yrrhotlte  deposits  la  Me 75H 

Batlelle    furnace   sold 6.35 

Battery     plates      008 

lialtlemeni  Oil  Shale  Co,  Colo 788 

IlauJile    and    fuller's    earth.    Oa tH07 

Hailille.     British    Oulana 090 

Bauxite    for    lining    furnaces 417 

llauxlle    (la 5.30.    601.    •S'S.    ^870 

Baxter.   C.    H.      Room  and  pillar   mining    at 

Loretlo.   Mich ^134 

Beach   Reef  Copiier  Co 148 

llent-on  *  Raven  Hill  Otild  Mng.  Co.,  Colo,,    3,33 

Vftmn  Hill  mine.  Colo.     Pbolo *388 

Heal.   C.   H 660 


— Exploration    

Bear  River  Water  &  Power  Co 

Bcatson  Cop,  Co,,  Alaska — Mill.     Photo... 

Beaver  Consol,.  Ont 633.  664,  736. 

— Production    

Beaver  Creek.  Calif 

Bedford,  AC 

■Petroleum  supply  decreasing 


Bedford,  Mont 

Beetle.  Calif 

Behr,   H.  C,      Hoisting  ropes 

Belcher,  Colo 735.  813, 

Belgian   Relief   Commission 

Belgium — Coal  and  coke  industry 

— Iron  production 

— Plants  destroyed    

Belk  vs,  Meagher 

Bell.  R,  N,     Coetir  d'Alene  items 

— Phosphate  deposits  in  Ida 

Bella  May  &  Diamond  K,.   Wash 

Bellehelen,    Mont 

Bellerophon,   Utah 816.   942.   1064. 

Belmont^Wagner  Devel.  Co..  Colo 

Belt,   Leather,   length  by   weighing 

Belts.   Power  transmitted  by 

Ben  B.,  Mo 

Ben  Butler 

Ben  Carney.  Ark 

Benbow.  Ont 

Bendelari.    A,    E 

Benedict,    C.    H •33 

— Ammonia  leaching  of  Calimiet  tailings. 
Bennett  Martin  Chrome  &  Asbestos  Co..  .  . 

Bennett,  Minn 733.  902, 

Bennett.   W.  H 

Bennetts.  B,  H 

Benton    townsite   dispute 

Berg.  " 
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365 

•798 

1020 
980 

1106 
567 
334 

1064 
734 

1076 
001 
274 
880 
338 
888 
923 
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293 

980 
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1106 

.    001 

68 
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.    043 

149 

233 
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.    101 

.    •43 

1062 

1105 

.    104 
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938 


Berlanga.    A 63.5 

Bernard,   W,   E 658 

Bemewitz.   M.  W.  von.      Quicklime  forma- 
tion     883.    1087 

Berteling.  J.  P 496 

Bertha  S,.  Colo 233 

Bertrando.  N.  P.     Screwdriver  plier  attach- 
ment     •OSO 

Bessemer  Coal  &  Coke  Co 767 

Bessemer    converter    668 

Bessie  Lee.  Mo 813,  980 

Bethlehem  Chile  Iron  Mines  Co.,  Chile, 340 

Bethlehem  Cop.  Co.,  N.  M 736 

Bethlehem    Steel    Co 849 

— Efficiency   methods    463 

Beulah.  Ark 940,  1104 

Besant.    Colo 451 

Bielenbere  &  Higgins  property.  Mont 1061 

Big  Ben  Mng,  Co 364 

Big  Buck,  Ark 663 

Big  Chief,  Utah 868 

Big  Creek 140 

Big  Dome  Oil  &  Gas  Co..  Mont 736 

Big   Eight.    Mo 333 

Big  5    140 

Big    Four.    Utah 540 

Big  Giant.  Colo 830 

Big  Hurricane 148 

Big  John.  Ark 078 

Big  Ledge.  Ariz 754.  856 

Big  Reserve  Mng.  Co..  Colo 1010 

Big  Toad  Mng.  Co..  Colo..  .622.  777.  1010.  1103 

BlBclnw  Se  Bour.  N.  M 1064 

Bllharz,  Kan 902 

Bill  of  materials.     Editorial 1138 

Blllingsley,    P 630 

Billiton   Co 16 

Bilsky.  Ont 580 

liineham    Amal,.   Utah 190,  462.   868 

— Production    1106 

Bingham   Canyon   mine,   model 3.50 

Bincham,  E.  R,     Area  calculation 360 

Birdie  Mines.  Mont 080 

Birkeland.    K,.    died 405 

BIshee,  Ariz,,  district 15.  •179 

— Expulsion  of  1.  W.  W.  from,  photos.  . .  .'SSI 

— Returning  I.  W.  W.  men  arrested 578 

— Strike  situation    106,  641 

Bishop   vs.   Henry 705 

Bismuth    .as   source   of    molylxlenite 337 

llisniuth.    Australia 333.    101 1 

Bismuth.    Colorimetrtc   determination 1091 

Bus.  Drill,  and  drill  steel  for  metal  mining, 'l.VI 

lilts.   Punch   for  hollow •368 

lliwablk.    Labor    615 

Bixby.    Brig,    Gea.    W.    H IMfl 

Black  Bear,  Colo 140.  630.  679.  857.  1105 

— IVoduction 777.  815.   1063 

Bla.k    Bear   .Mng,  Co..  Calif 1106 

Black,  Brig.  Gen.     Work  for  en(ln*«n 260 

Black  Canyon  Mng.  Co..  Aril 776,  1144 

Black  Crook.   Colo 1019 

Black    Eagle,   OkIa 943 

Black  Hills.  S    v..  Tin 612 

Black   list — Latin   Amer,  Arms 1061 

llla.k    I>rlnce.    Aril 866 

llla.'k   sands  unprnfiUblfl 811 

Blackhawk.    Calif 070 

Blackwclder.    E 230 

Blake.     H.    N 774 

Blake      W.     B 000 

lilandford.    T.     Cementation 16 

Iilandy.  E    B..  died 676 

lll;w>t  funiac-e      Se«  "Furna.-e  " 

Bl.ast.  Giant,  by  Tsmeecal  Rock  Co,,  Callt,  ,*06I 

Blastlne,    Cost    69« 

masting — nvnamite  freaks    764 

Blasting,    Nolselew    437 

111  i-iuik-  .Mit  .^ncrete  foundation 848 

>  Icr,    I-    8 830 

"f   oxygen   for 308 

..-    furnace.   Choice   of •608 

,    itci]   rn>m  pyrito 50 

i.M.  ...•,,■.....  i.r.    F.    C 78 

Uliiard.  J,     Value  of  peal  fuel t473,  tlOSO 

Bloomer  Hill.  Calif 001 
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Blue   Bell,    Ariz 663 

Blue  Bird.   Colo 899 

Blue  Bird,  Mont 868 

Blue    Diamond,    Kan 978 

Blue  riag-  Gold,   Colo 279,    663 

Blue  Lead,  S.  D 1106 

Blue  Ledge,  Ore 778,  902 

Blue  Mound  Mng.  Co.,  Kan 279,  538,  633 

Blue-Sky  law,  Arkansas 130 

— California 537 

Blueprints,  Cutting  paper  for 304 

— Machine   •934 

—Muslin    650 

— Notes    1139 

Boalich.   E.  S 104 

Boats,    Electrically   controlled 938 

Bode.  W.  r 333 

Bog  Mng.,   Utah 1064 

Bogg  Lead  and  Mng.  Co 1073 

Bohn.  Colo 623 

— Manganese  discovered   537 

Boiler  scale.   Graphite  for 10 

Boilers.   Renewing  cast-iron   headers  in....*52fi 

Boleo.  Cie.  du 334 

— Copper  operation   '415 

— Production  409,  434,  648,  664,  778,  883,  1045 

Bolivia — Ore  supply   199 

— Tin  smelting  in 167 

Bolles,    A.    D 889 

Bolt    cutter    '351 

Bon  Ton,  Colo 1105 

Bonanza     Mill,     Kennecott     Cop.,     Alaska, 

Photo •. '799 

Bonanza   mine.    Alaska — Ore   analysis 781 

Bonne  Terre.   Mo. — "Gasoline  drift" 739 

— Hancock  jig  at •636 

Bonney  Exten.,   N.  M 736.  1064,   1146 

Book  CUfl  Oil  Shares  Co.,  Colo 788 

Boots.  Waterproofing  leather 347 

Borden   Co..    Ohio 536 

Borresen.    Admiral    315 

Boss  Gold  Mng.,  Nev 858 

Boston  &  Corhin,  Mont. — Report 633 

Boston   &   Maine   R.R 183 

Boston  &  Mont.   Devel.  Co.,   Mont 334,   600 

— Development    733 

Boston,   Calif 631 

Boston    Devel..    Utah 108 

Boston  Hollinger.     See  "Patricia." 

Boston  News  Biu'eau 233 

Bostwick.    W.    A 732 

Boswell  mine.  Ore 150 

Boulder  Tungsten  Prod.  Co.,  Colo.. 279.  639.  735 

Bourkes  Mines.  Ont 1106 

Bourquin.    Judge.       Patents    decision    387, 

444.  575 

— Text    476 

Editorial 492 

Bowles.    O.      Sandstone    quarrying t897 

Bowman.   J.  E 150 

Boyle.  J.  W.,  Jr 1099 

Braden   Cop..    Chile 150.    183 

— Memorandum  on  tax 1043 

— ^Production  334.  434.  452,  540.  648.  664, 

882.  1045 
Bradley.    F.    W.      Letter    to    Bunker    Hill 

shareholder   973 

Bradner.    D.    B 907 

Bragg.  C.  T 1103 

Brakpan  mines.  South  Af 387,  873 

Braman.    H.    S 104 

Brandt  Independent,  Colo 941 

Brass  carbide  lamps  dangerous 177,   390 

Brass    furnace    economy 1079 

Brass,    Germany    289 

Bray  mine,  Minn 578 

Brayton.    C.    C 1016 

Brazil,    manganese   ore 203.    229.    773 

Export    tax    853 

— Oil  supply    199 

— Outfit  for   travel  in 515 

Breala  Cop..  Calif 1019 

Breitung  Iron   Co..   Mich 38.   189 

Brewer.   W.   M 330 

Brickbats,     Shipping    silica ^389 

Bricks.  Magnetite,  manufactured  in  Wash..    188 

Bridge  at  Quebec 574 

Bridge  replacing   in   war 8 

Brien.  D.  H.     Galena  crystals  in  mine  water  484 

Britannia   metal    908 

British    America    Nickel    Corporation    108, 

215,   580 

— Smeltery  at  Nickleton,   Ont ^337 

British  Columbia.  Iron  ore 409 

British   Empire  Producers'   Organization .  . .    999 

British    Guiana.    Bauxite 999 

British  Inst,  of  Bankers — Rept.  on  decimal 

coinage .- ■   253 

Brockunier.   S.  H.     Ear  protector  for  mill- 
men    •217 

— Furnace  cover  lifting  device '1091 

Broken  Hill  Proprietary  Co..  Australia.  .  .  .      57 

— Ore  treatment    963 

— Report    339 

■ — Tailings   test    753 

Broken    Hill    So.    Silver    Mng.    Co..    Aus. 

Description    ^a:  •  . ?J1 

Broken  Hills,  Ariz 734,   1062 

Brookings,  R.  S 271 

Brooklyn.    Colo 736 

Brooks,   A.    H 320 

Brooks.  R ?38 

Brown  &  Co.,  Mo :  •  ■    190 

Brown,  F,  C.     Rhodesian  tube  mill  practice, 

177,  390 

Brown   furnace    701 

Brown,  J.  P.  K ■  •  •  ■    113 

— On  attracting   capital 376.   773 

— On   sinking  pumps ,?„? 

Brown    Lease.    Ark llRs 

Brown,    S.    R av'.-  ■.•  ; ^ig 

Brown   &   Sharpe  Mfg.   Co.      Editorial 33 

Brownhill.   Australia    §43 

Brownsdon.   H.  W.     Cartridge   scrap 874 

Bruere,  R.  W.    Editorial  on  his  Ariz.  report.lOl 


Page 

Brunt.    Minn 903 

Brunton,    P.   K.      Con.   Ariz,   blast   fvu'nace 

at  Humboldt    356 

Brunton    transit 771.     973 

Brush,    E.     Lead  marketing 1123 

Buchanan   &  Co..  Colo 464 

Buchanan.    J 636 

Buchanan.    L.    P 278 

Buck.   H.   S 898 

Buck.    H.   W 104 

Buckboard,    Calif 631 

Bucket  conveyor.     See  "Conveyor." 

Bucket-dumping    device    '217 

Bucket-elevator    design •lllS 

Bucket    truck    for    mine    levels •349 

Buckeye    Mng.    Co 857 

— Gold-silver  ore  discussed 189 

Buckingham.     CaUf 107 

Buddington.     A.     F 947 

Budget.    Engineering 1053 

Euehler,   H.   A 659 

Buena   Tierra   Mng.    Co 810 

Buff  Munro.   Ont 736 

Buffalo,   Okla 857 

Buffalo,  Ont 190.  623,  816 

— Production    788,   980 

Buffalo    Silver    Queen.    Ont, — Production..    778 

Buhles    Process    Co..    CaUf 1061 

Buildings,    Mill,    Lumber 629 

Eulkeley    Wells,    Mo.      Plant    complete.  . .  .   409 

Bull   Domingo  Mine 35 

Bull,   R.   A 146 

Bulldozing  chamber,  Shrinkage-stope •eSS 

Bullion   Hill    Mng.   Co..   Ariz 578 

BulUon.    Mont 623 

Bully   Hill.    CaUf 814 

Bunker    Hill.    Colo 279.   941 

Bunker  Hill  &  SulUvan 6.  293.  776 

— Amer.  S.  &  R.  litigation.  .637.  813.  865.  973 

— Effect  of  Star  Mg.  suit 077 

— Furnace     148 

— Labor    661 

— Milling    costs    at 133 

Bureh.    A 93.  103 

Burch.    CaUf 857 

Eurdiek.  A.  J.     Chemical  tests  for  minerals  t472 
Btirdick,  C.  A.     Antebellum  Virginian  min- 
ing     '593 

Bureau      of      Labor      Statistics — Industrial 

poisons     33 

Bureau  of  Mines 216,   332,   335,    806,   1096 

— Abatement  of  dust  menace 393 

— Annual    report 1081 

— Approximation,   1917    387 

— Budget    increase 1057 

— Census  of  geologists 313 

— Chemist    Board    appointed 928 

— Coal  report,  1917 1094 

— Coke    oven    accidents 837 

— Danger   of   oxygen   rescue   apparatus.  .  .  .    795 
— Experiment  stations  353,  396.  441.  612, 

654.  1010.  1136 

— Exposures    Bill    397.  630 

— FataUties,    1916 1086 

— Idaho  survey  completed 931 

— InflammabiUty  of  mixtures  of  gases.  . .  .   436 

— Liquid    oxygen    as    explosive 396 

— Mineral    development 13 

— Oil  producers  need  equipment 400 

—Plea  for  gasoline  economy 356 

— Quicksilver    research 490 

- — Recent    changes    .287 

— Rescue  cars 24.  855.  856 

— Research    work 315 

— Rescue  work  miners  Usted 754 

— Standard  accident   reports ...    547 

— Sulphur  recovery  from  smelting  gas.  .  .  .    364 

— Sulphuric  acid  situation 397 

— Testing    ehalcopyrite — pyrrhotite    ores.  .  .    654 

— Volatilization  of  tin  from  scrap '747 

— War  Minerals  Comm 173 

— Western  metallurgy  i-cpt 891 

Bureau   of    Standards — Aeroplane   motor.  .  .      39 

Bureaucracy.   Dangers  of 609 

Burgess.   G.  K.     Metallurgical  effort  to  win 

war     353 

fiilrleson,    A.    S 806 

Burma  Corporation.   Works   at   Naintu.  .  .  .    •25 
Burning  zinc.     See  "Zinc  burning." 

Burns.  D.     Coal  mining tl059 

Burns.    J.   T 733 

Burnside.    Ont 943.    1020,    1064,    1106 

Burr,    W.    A.      Production    of    electrolytic 

antimony    ^789 

Burra  Burra  shaft  house •965 

Eurrell.   G.  A.     Infiammability  of  mixtures 

of    gases    426 

Burrell.    M 854.  976 

Burro  Mountain   mill,    flow  sheet,   flotation 

data,   assa.ving  and   sampling,   etc 73 

Burton    G.    E 146 

— Methods  of  oil  and  gas  exploring 446 

Business.    Government   control 180,  569 

Business  Men's  War  Convention 651 

Bustle    pipes    in    copper    smelting 301 

Eutler   Bros..    Minn 578 

Butte,  Anaconda  &  Pacific  R.R 682 

Butte  &  Superior.  Mont.  15.  324.  664.  778.  1103 

— Labor    449 

— Minerals  Sep.  flotation  case.  .  .  .387.  444. 

575.   616.    620.   1143 

Text  of  decision 476 

Editorial     492 

R.  C.  Cauby's  special  article 951 

Editorial     972 

— Production    858 

— Report    468 

Butte,    Calif 814.    901.    1063 

Butte-Cop      Czar  Mng,,  Mont 903 

Butte, -Detroit    150 

Butte  district,    Hayden-Stone  interests  in .  .    363 

Butte-Kansas.    Mo 777,  1145 

Butte,     Mont. — Cost     of    living 577 

— Labor  31.   35.   147.   185.   187.   231.   277. 

321.     449.     497    677     661.  813 
Miss  Rankin's  views 357.  363 


Page 

New    ideal 432 

Newspaper  for  strikers 619 

Rustling    card    system •466 

Editorial    494 

Butte  Lode  Leasing  Co..   Calif 1019 

Butte     mines — HydrauUc     filling     fire     ex- 
tinguishing         1026 

Butte-Ramsdell    Cop..    Mont 902 

Butterfly,    CaUf 621 

Butters,     CaUf 663 

Lutters   Electrolytic  Zinc   Synd 857 

Butters  Salvador,   Salvador 664 

— Production    738 

—  Report    942 

Buying  machinery    800 

B.v    the    way.      Weekly    feature 

Byproduct  coke  plant.   Carnegie 835 

Byproduct    ovens,    Belgium 880 


C.   &  C 187 

C.  H.  &  M.    (Duenweg) 150 

C.    O.    D..    Ariz 538 

Cable   covering    908 

Cable-end   protector ^303 

Cable  Mining  Corp..    Mont. 234 

Cableway  excavator  for  mining 213 

Cactus  Queen.  Ariz 662 

Cadmium    precipitation     72 

Caetanl.   G 771,   972 

Cage    chairs    from    shaft    landings •1005 

Cain    vs.    Mono    Lake    Lumber 661 

Calacada  Cop.,    Nev 580,  664 

Calaveras    Consol.,    CaUf, — Development .  .      363 
Calaveras  Copper  Co..  CaUf.. 233.  279.  408.  1104 

— Unwatering    451,  679 

Calcium   carbide.    U,   S, — ^Prices 283 

Calcium  carbide  mixed  with  dynamite 214 

Calcium   sulphate   in    flotation 753 

Caledonia,    Colo 632 

Caledonia    Mng,    Co,,    Ida 333.  1063 

Calhoun,   A.  B.     Mine  supplies  distribution  533 

Calif.    AlkaU    Co 979 

CaUf. — Chrome    development 365.    409 

CaUf.    Comstock    Consol..    Utah    324,    452, 

736  1146 

CaUf,  Drift  mining  in •863 

Calif.  Gold  mines.   Safety  first  in 128 

CaUf.  KaU  Co 1062 

Calif..    Labor 497 

CaUf.,  Laws 35,  537 

CaUf,    Metal    Producers'    Association . .  129.  248 

— Mining    legislation 537 

CaUf — Mineral    production,    1916 1086 

CaUf,  mines.  Cost  of  erosscutting  in 348 

CaUf.,     Molybdenite 1017 

CaUf. — New    oil    wells 363 

CaUf.,  Nitrate  supply 461 

CaUf.  Oil  Co 1017 

CaUf.,     Petroleum 775,  977 

— Production    chart 1074 

CaUf,  Potash  Co 941 

CaUf,      Safety   rules   for    gold  'dredges. .  . .    381 
CaUf.   State  Mng.   Bur.— New   oil   weUa  de- 
creasing        449 

Calif.    Trojan    Powder    Co ^602 

Calkins.    P.    C.      Molybdenite    occurrence. .    335 

Callbreath.    J,  F 733 

Calles,    Gov IQS 

CalUope.    Colo 857 

Callow   flotation    machines 65.  254 

Callow.    J.   M 64 

Calumet  &  Arizona 148.  183 

— Labor    3Q 

— Production 322.   407  578 

Calumet    &    Hecla 

(See    also    names    of    subdivisions) 

— Ammonia  leaching  of  tailings •43 

— Centrifugal  pump.  Photos •531 

— Expansion    312 

— Flotation    450 

— Flotation    tests 450 

— ^Leaching   plant ^43    ^46 

— Production  189.  434.  451.  498,  679,  848, 

734,    735.    882.     1045.    1083 

— Photos    •521,    •961 

— Various  notes  35,  37,  107.  183.  279.  365. 
539,    630.    363,    776.    816,    857,    900, 
„  ,  .  911.   1019,  1103,   1145 

Calumet    &    Jerome,    Ariz.    408.    450,    498 

538.    579.    821.    814.    940    978 

Calumet  New  Mexico.  N.  M 623 

Calumet.    Utah ]   324 

Camouflage  and  war  risk  at  sea 653 

Caraoufleurs    wanted 439 

Camp    Bird    Mng.,    Leasing    &    Power    Co' 

_  Colo.  279.   333.    663.   941.   1105 

Campbell.    W 405 

Camps.  Nat.  Army.     Geologists  will  survey  441 

— Sanitary  rules    740 

Camsell.    C. 230 

Canada  Cop    Corp '.  234."  '280,  662 

— Copper   Cliff    furnace 1078 

— Production  434,  453,  580.  648.  736.  883.  1045 

Canada,   Iron   and  steel 127.  338    1063 

Canada.   Massey  Copper  Mine 193 

— Minerals.  Market  for 445 

— Oil    explorations    in * '    199 

Canadian     Cop.     Co.       See     "International 
Nickel." 

Canadian   Geol.    Survey 1104 

Canadian    Imperial   Munitions   Bd.. ......      929 

Canadian  Kirklaud.  Ont..  .    409.  664.  942    1106 
Canadian  Klondyke  Mng..  Alaska. ..  .940    1064 

Canadian  Klondyke  Power  Co 1064 

Canadian  Mng.   Inst 854 

—Papers,   etc. •330.   335.   36l'.  418 

Canadian    Mining    Manual tl059 

Can.adian   Pacific   R.R 630 

Canadian  Research  Council '      341 

Canadian   Union.   Ont .'    773 

Canal.  Reconstruction  of  hydraulic  power'    •821 
Canauea  Consol. 

See   also  "Greene-Cananea"   Consol. 

—Production    648.  882.  104S 

Cananea,    Strike    at log 

Canby.  R.  C 49.  51.  732,  951,  972 


ENGINEERING  AND  MINING  JOURNAL 


Volume  104 


Page 

Cane  SUver  Mines.  Ont Ii4« 

Cantasrorra   mine.    Cuba o04 

Canlrell.   Ark 10U2 

CantweU.    H.    J 810 

Canyon    City.    Colo..    Imeous    concentration 

at     '-JBT 

Caparl.  G.  P.     Engineers'  part  in  the  war.    433 

Cape  Cop.,  i'roduction 434.  648.  882.  1045 

Capell    Salt    Co •  •  •_•    2SS 

Capital.  Observations  on  allractinsr . . . . 3 < o,  7<J 

Cappeau    lumace     701 

Capps.  W.  C ^ ,889 

Car   lor   prospects.    Ore-sorting "34» 

Carload    increase.    Pig    lead iti 

Car   Service   Comm. — Rept 31.* 

Car  shortage  313.  440.  529.  724.  733    775. 

940.    969.    1104 

— Appeal    for   conservation ,3|>4 

Car.    Skeleton    mine ,;?[j;^ 

Car  stop.  Jones  safety ; ,  .',„.1 

Car    stop.    Safety 'lOOO 

Car.    Two-ton.    and    tipple ;•;.■•„■,•.     on 

Carbide  lamps.  Brass,  dangerous.  .17 1,  J14.  J90 

Carbon,    fixed,    and   thermal   value 20- 

Carbonate.   Colo ■■■■  -IJ*? 

Carbonate  Hill  Giant.  Ida 1003.  114u 

Carbonate   Hill.    Mont 81" 

Carbonate    orebodies.    Utah Hoa 

Carbonero.   Colo •  -  ■■■■■  •,?~.-. 

Cardiff.   Utah...  108.  234.  540.  903.  1064,   114b 

Cardonet.   M. — Hercules   suit 1061.„  llOJ 

CarhBle.   N.   M 108.   409 

Carlyle.   W.  A -  -  -    21.^ 

Carmichael.  N 137.  2p,» 

Carnegie  Lead  &   Zinc 90-- 

Carnegne    Steel   Co 8Jo 

Carney    Cop..    Ida Hb.J 

Carolina  Chrome  Co..  N.  C •  -110~ 

Carpenter.  H.  S.     Removiiig  rope  from  drill 

hole     "87 

glJ?"ri."'-..^:::::::::.:::::::::::::l2i 

Carribean  Petroleum  Co..    Venezuela.  .  ....    » '8 

Carribeau,  Colo.    ..........  ....  •_- ■  -  -^^P-Afs 

Carruthers  Leasing  Co..  Colo.  639.  o79.  7-  -    llOo 

Carson  River  tailings  recovery li-J* 

Carter  Bros..   Mich Il4g 

Carter.    Calif.     ■■■■■■■■:■■ -^ STs 

Carter  County  Lead  &  Zinc,  Mo »4- 

Carter.    E.    J -°7 

Carthage.  Mo Bgj 

Cartridge  scrap.   Use  of o  <  J 

Cary.   O.   E..   died *05 

Casa   Diablo.    Calif •  -  ■„•  •    8BJ 

Cascade  method  of   agitation '39-.   "998 

Case.  Exhibition,   for  maps ■    o»o 

Case.    H.    R.      Steel    pipe-line   covered   with 

concrete      'oo3 

Casehardening  of   gears 'ioi 

Caeey  Cobalt.   Ont •  •  •  ■  ■  •  •  •  -  •  •  •    o-^J 

Cash  Boy    Nev.,  Production  280.  366.  409. 

Cash   Creek.    Va.      Tin ■  •  -1136 

Cashier  Mng.  Co..  Colo 979,  llOo 

Casing-head    gas    i»° 

Casing    methods "5* 

Casting  ring  on  piston  rod. .113- 

Catalysis.   Contact.   Theory   of 690.    llj- 

Catastrophe.    Colo 901 

Caterpillar  tractor  for  desert  haulage 999 

Catherine   Mng.   Co..   Colo 1105 

Catlin.    R.    M... 425 

Caucasus   Cop.   Co •  •  ■  -    697 

Caucasus.    Manganese — Production.  ..  .203.    471 

Photna     *e46 

Cave  Basin  Mg.  Co.,  Colo 1019 

Cavour.   Minn.      ■■■.- ,6.- 

Cedar  Talisman.    Utah 10-0 

Celestile.   Calif "01 

Cement  Association  urges  concrete  construe- 

UOD    of    ships 20- 

Cement  dust   as  potash   source 852 

Cement    price    justifiable 891 

Cementation   .is  applied   to   mining .      1> 

Cementation  for  llres  in  mines  unsuccessful  lili 

Ccnmi?    of   onginefrs   and   chemists Oil 

Centenni.-il  Cop.  Mg.  Co..  Mich 183.  212 

— I-ro-luclion 498.    7.35.    108.3 

Centennial-Euroka.    Utah    77S 

Central   Calif.   Gas   Co •  ■  -Zil 

Central   Eureka.  Calif 106,  663.   1018 

^pCapiu-itT     *80 

Cenir.l    Hill     lit.ih 1166 

r..i  1  "ion 137 

C.  /.inc.   Ohia S40 

r.  Shale 580 

C.r  .It  Columbus  9l» 303 

CerHiui.  J   ^',''  — I'aiiers.  etc 297 

Ceriao.    Calif 663 

Corro  lie   Pasco,    Peru 190.  280 

— Proilu'tion  4.34.  601.  048.  884.  886.  90';. 

1045.   1064 
Cnrrn  do   Pasco.   Pom 190,  380 

— D^m:.ire    suit     180 

CerliTi.  .■..     tv,,r    S.irlngn 201 

rh  .  ■      .^-  i-indlnva 'lOOS 

ri  'iior  on 252 

CI  .res.     Testing 654 

fi. .  ;  t:.  9.    See  "O.  9." 

Ch.1. ,  .   .!.  h 183 

•— Photnn     060 

Champion   Mng    Co..   CMt 621 

Chiuir  Yti  Wang      Tufvh  Iron  ore.  dapodlta     1 1 


Page 
Chapin.    Mich. — Cornish    pumping   engine.  .    905 

— Mimng   methods    995 

Chapman    Bros..    Mo 500 

Chaiiman.   T.     Milling  practice,  Joplin  Dl»- 

tricl     '583 

— The  Zinc  situation 840 

Chapman.  T.  L.     Steel  headlrame  in  Bcua- 

dor     '239 

Chappell.    H.    S 830 

Chappell  process    828 

Charge    hole   of   revorberatory   furnace.   Re- 
placing     •706 

Charlton.    D.    E 660 

— Accident   record    for   rating   shiftbosses.  .   485 
— Extension  support  for  stockpile  trolley.  .    *81 

— Geology    fellers.      Poem 894 

— Hoes  made  from  old  shovels •267 

Chase.  E.  E..  Falsified  report  of 301 

Chaae.  M.  F 774.  930 

— Choice   of   blende-roasting   furnace '698 

Chat  draws.   Use  of H3 

Chauvenet.   S.   H 186 

Cheaper  electrical  protection •801 

Chemical    industry   development 598 

Chemical     Metallurgical     &    Mng.     Soc.     of 

So.   Africa 276 

— Papers,    etc 469 

Chemical  progress.   1917 1135 

Chemical  tests  for  minerals t472 

Chemicals  used  in  flotation 749.  962 

Chemist   Board 928 

Chemists.    Census 611 

Chemists  display  progress 602 

Chemists  solve  war  problems 568 

Cheney   mine.    Ont 193 

Cherokee   Mich 451,  579,    857.   1063 

Cherokee   Sm.    Co 19 

Cherry   distiUation    furnace ^1046 

Chesapeake  &  Ohio  R.R 182 

Chiatouri.  See  "Tchiatouri." 

Chicago-Boston.     Ida 5.'?9.     1019 

Chicago-Miami    Mng.    Co 364 

Chicago.  Milwaukee  &  St.  Paul  By 683 

Chicago-Sandoval   Coal   Co.    vs.    Southwest- 
em    Oil    Co 617 

Chic.Tgoff  Mng.  Co..  Alaska 776 

C'liiddey  assay  method  modifications 518 

Chief  Consol. -Utah.  ..  .190.  452.  580.  816  1106 

— Enlarging   shaft 'ZgO 

— Report    380.  943 

Chile.   CoUahuasi   mines '910 

Chile   Cop.   Co..   ChUe  Explor.   Co 190.  496 

See  also  "Braden,"  etc. 

— Memorandum  on  tax 1042 

— Production     648.    882.    903.    1045 

— Report    540 

Chile.    Iron     165 

Chile.   Nitrate  of  soda 715 

Chile  releases  nitrates 805 

Chile-Scrap  metal  embargo 1026 

China.    Antimony    '683.   741 

— Iron    11 

— Iron,   Japan   would  control 804 

— Tin.    Export 593 

Chino   Cop.   Co 183.  772 

— Memorandum   on   tax 1042 

— Production     434.     452.     648.     882.     903. 

1020,     1045 

— Report      418.   9.30 

— Treatment    of    tailings 437 

Chippewa    Iron    Co..    Mich 980 

Chisholm    district    production 1018 

Chloride  &  Telluride  Leasing  M.   &  M.  Co,, 

Artz 188  631 

Chloride  of   lime  in   flotation 753 

Chlorine    process    of    detiuning 377 

Clioate.    P.  C.      Chemicals  in    flotation.  .  .  .    963 

Chopc.   T.  J 133 

Chowning  Manganese.  Mont 234 

Chriatenscn.  C.  G.     Water-) ackeied  smelting 

furnace     836 

Christiansand  Nickel  Rfg.  Co 215 

Chromates  in   flotation 749.  963 

Chrome-brick    Jackct-bushinc,    Orauby   Con- 
sol •080 

Chrome.    CaUf 406.    539.    901,    1144 

Chronic   mining  claims.   CaUf 149.  333 

Chrome.    Now    Caledonia ItIK 

Chrome.     Oregon 322.     580.   778 

Cliromile    ores    anal.vsis 989 

Chromite,    Where    found 246 

Chromium;   its   occurrence  and  mining....    988 

Chromium — ores    and    uses 895 

Chronology    of    mining    97.    375.    447.    648. 

852.   1002 

Church.     L.    C 583 

Cluim    drilling 904 

Chute   gate •266 

— Counterbalanced,    and    spout •1139 

Ciniinnnti.     Calif 10111 

Clnilcrolla  Con..   9outh   Af 287 

riimah.-ir,     Calif 621 

Circles,   Arean  of  sermpnts  of 28.1.  .'101 

Circular    blacksmith's    tool    rack •11.30 

City   luul    .><nburban.    South   Af 287 

City  Peep  mine*.  South  Af 287 

Civil   war  taxation 1093 

Claflin,    V     vr 1060 

Clatma — .Abnndonmont   rights 932 

Cinpp.    F     (» 100,  850 

Clark.    A,   J  ,    photo •RR 

Clnrkdnle.    Arta.^Rotumptlon. .  . . 


Clark.    O.    M 

Clark    Mountain    Xn*.    Coiip, 


rrf 


inoT 

Ixltcrii  fram  R.  W.  Seaman  uid  O.  B. 

Collins     1128 

— War    taxm»    031 

Chsmning.     R,    H 1000 

Chaniile    Speller   Co.      9ee    "Amer,    Metal." 


•543 

^117 

038 

001 

, ,  543 

'  '  -'      "     " 330 

■     ^■;l''ln 140 

M 1053 

nno  m     w,   ra. 10.  376 

'  ........iv..        'im 

'  '    planla    mermr.  .   .198 

!,'■  ■  84 

JT  '  P   plants •60 

— »t  i,i.Ur.lirc.|    ,-ni"ln'ig,  !!!!!!  ii".  1 !!! ".  ilOSO 
— v»     Republic   Township 835 


Cleveland    Mng.    Co..    Ark 1079 

Cliff.    Mich^ 212 

Clilton-Morenci-Metcall  district — Labor  106. 

641.  831.  848 

■  CUnton"    gas   pools  in   Ohio 307 

Clothes    hooks    for    change    house 522 

Coahuila  Lead  &  Zinc.  Mo 942 

Coal.     Alaska 853 

Coal  and  coke  industry,   Belgium 880 

Coal.    Australia 252.    1014 

Coal     conservation 183.     438.     8.'>3.     1013 

— D.   K 528 

Coal.     France — Production 33,  1062 

Coal.     Heat     tmits    in •201 

Coal    men    organize 430 

Coal  mine  insurance.  Utah 440 

Coal   mines   accept  penalty  clause 02*7 

Coal    miners    again    ask    raise 600 

Coal    miners.    Drafted,    in    French    mines. .    766 
Coal  operators.  Colo.,  protest  price  flxing. .   497 

Coal   pooled   at   eastern  ports 890.   1050 

Coal.   Powdered,    for  steam  plants 926 

Coal   price   flxing  99.   361.    528.  529.   803. 

899.  1009 

Editorial     357 

— Colorado    men    protest 440 

— Gresit    Lakes 847 

—  Mont 1103 

— Utah         537 

Coal    producers    clearing    house.    Utah. . .  .    977 

Coal  producers  pool  output 988 

Coal    production    poorer 1004 

Coal    profits. '  Retail,    defined 652 

Coal.    Recovery    of   pyrtte   from •513  840 

Coal    shipments.    Utah 187 

Coal — Shortage   765.   1008 

—  Mont 775.   077 

— N.     Y.     "Sun"     editorial 1100 

Coal    supply.    Salt  Lake    Valley 577 

Coal  tar  dye  fleld.  Du  Ponts.  in 261 

Coal    traffic    rulings 608 

Coal    transportation.    Utah 030.  1017 

Coal,    U,   S,.    Elxport   to  Canada 520 

Coal.     Utah 1017 

Coal.    Wash    1001 

CoaUnga  Sjm.   Oil  Co..   CaUf 814 

Coarse  and  fine  crushing  of  ores.  Editorial  103 

Coarse    ores.    Treatment    of 120 

Coast   &   Geod.   Survey — Mean  sea   level   as 

a  datum 265 

Coastwise    Steamship    &    Barge    Co 630 

Coats.    C.    M 230 

Cobalt.    Ida 801 

Cobalt.    Ont 512.   538.    1002 

Cobrita  Verde.  Aria 078 

Cockfleld.     W 186 

Coeur    d'Alece.      See    also    Idaho 15.  272 

— Annual    assessment 187 

— Labor 277.    408.   681 

— McVety's    report 733 

CcBur  d'  Alene  Antimony  Mng,.  CaUf .  .,33.3,  736 

Coffee-Byrnes.    Mont 043.  080 

Coghill.     W.     H 103  3.30 

— Inhibitory    films    in    flotation ^40 

— Testing   chalcopyrite-pyrrhotile   ores 654 

Coinage,   Decimal,  for  Gt..   Britain 263 

Coke.    Desulphurlzation    of    blast-fumaco. .    360 

Coke  industry.   Belgium 880 

Coke-oven   accidents    8.37 

Coke  plant.  Carnegie  byproduct 835 

Coldrcn.  P.  R,     Pumping  in  the  Joplin  dis- 
trict     ^305 

Cole.  C,  R.     Ore.  nitrate  promotions 1088 

Cole.  D..   photo ^54 

—Crushing  at   New   Cornelia ^88 

Cole.    H,    S 858 

Cole  mine,    N.  C 047 

Coleman.   A.  P 104 

Coleraine     140 

CoUahuasi  La  Grande  copper  mines,  Chile. .  *010 

Coll.ar  brace.  Drift  set 'BBS 

Collard.    Moore  A  Collard.    Ore 1106 

Collector    rings.    Grinding •844 

Collier.  J.  D 148 

Collin.    R.  J 800 

Collins.   G,   E.     Gold  mining  necessarr. . .  .1138 

Collinsvillc    Zinc    Co..    Ill 10 

Colo,    Carbon   Co 788 

Colo,  coal  operators  protest  price  flxing  440,  407 

Colo.   Fuel  &   Iron  Co 031 

—  Industrial   rciirosonlatlon   plan 748,  321 

— Labor     „ 408 

Colo.    Metal    Miners    Asso 8.'>4 

Colo,    Met.lls    Co 0.30 

Colo,  oil  shale  industry 788 

Colo,    oil    survey S.'iS 

Colorado    School    of    Mines    .'H.    406.    5,37. 

1130.    881.     .>i.'>4.     800.     1143.     1143 

Editorial    318.  ft.'H 

—Grant    677 

— Men    in   service 1038 

Colo.  Shale  Products  Co 788 

Colo.    State    Mineral    Dept,    nrgantsallon .  .    677 
Colorinictrii'  determination   of  bismuth ....  1001 

Columbia    Mnrhlo.    Calif 777 

CoUimbia    mine.    CaUf 188.  279 

Columbus,     Colo 1105 

CnlunibU8-K<-xall.  Utah  334.  580.  778.  068. 

080    1064 

Columbus  Sta..  Ceramic  reeenrch   at ,353 

Column  hoials.  Application  of  portable.  .  .  .  •048 
Cnlvo.-orc.s«es,     O.     M.       Concentration     at 

HiinilMildt    •70 

Comblnatlnna  of  trxle.      Editorial 33 

Comfort  Club,     Sec  "Twenty-Seventh" 

Cominii'  \Vond(ir!    Colo,!  ...'.'.  ! '.'.".'.'.','887,' 1018 

Comnian.liHTiiig   a  plant 784 

rnmni.inili'4-riiig  of  iron  mines.  V    K. SM 

Cotimiert-c.     Okia 68S 

Tonimer.-e    Ilctiorts" 380 

rcmmcrrl^l    Kconomy  Board 334 

Commission    for   strike  problem 608 

Commission   on  State  Mng.,   South   Af 871 

Commissions    in    mining    regiment 1063 

Committee   of    Zinc   Prodncers. 
See     "Zinc    Committee" 


July  1  to  December  31,  1917       ENGINEERING   AND   MINING   JOURNAL 


Commodity  committees.     Editorial 273 

Commonsense  of  mine  management 991 

— Editorial    o-a 

Commonwealth.    Ariz 808 

Commonwealth.  Colo 6/9 

Compag-nie  du  Boleo.     See  "Boleo." 

Cia.  Coroeoro  de  Bolivia 265 

Compass.    Hanginr.    in    surveying •419 

Compensation.     See  "Workmen's." 

Compound  revolving  screen 118 

Compressed    air,    by   Harris 1 4 1 3 

Compressed  air  in  mng ^^Z 

Compression  of  natural  ga.s 198 

Comstock.    Colo 735 

Comstock  exploration,  Cahf 537 

Comstock.   Nev 150.  187 

Comstock  Lode.   Calif 147.   661,   733 

Comstock  North  End  mines 899 

Comstock  tailings  recovery.  Carson  River  •1124 

Concentrate  from  Telluride 149 

Concentrates — Cyanidation    vs.    smelting...    843 

— Dewatering 53.  76.   319.   '875 

— Vacuum  filtration   ^873 

Concentration.    Chalcopyrite.    method 654 

Concentration.  Dry.  successfully  used  in  Mo.  188 

Concentration.   Fine-sand    ^76 

Concentration.    Granby  Consol •707 

Concentration,    Humboldt.    .\riz •70 

Concentration,    Igneous,    process ^457 

Concentration,     lead    carbonite 58 

Concentration.  Lead  ore.  with  Hancock  jig.  .♦636 

Concentration  mill.  Needles,  Calif '594 

Concentration — Real  del  Monte,  Mex.  plant  354 
Concentration    tables,    Caucasus.      Photos..  ^647 

Concentration,  tungsten  ore 935 

Concentration.  Wet,  to  extract  rare  minerals. '153 

Concentrator.    Burro   Mountain '73 

— Phelps  Dodge,  Morenei 60,   ^73 

Concrete   canal    costs 824 

Concrete  covering  for  steel  pipe  line •553 

Concrete   culvert    forms •534 

Concrete.   Reinforced,   used  in  metallurgical 

work 706 

Concrete  ship.  Norway 847 

Concrete  ships   303 

Concreting  leaky  pipe  joints •SOO 

Condensation  plant.  Coolgardie.  W.  Australia 

•366 

Conductivity  of  minerals 340 

Confederate.   Ark 1062 

Confidence.   Calif 815,   901,    1019 

Confiscation  of  non-operative  plants.     Text 

of   Mexican   law 635 

— Editorial 657 

Congress — Action    on    Giragossian's    inven- 
tion.    Editorial   728 

Congress  and  cotton.     Editorial 144 

Congress.   Colo 735 

Coniagas.   Ont 623 

— Production 778.   816,  980,   1002 

Conical   piles.    Volume  calculation •536 

Conklin.    B.   M 1060 

Conklin,  H,  R.     Prospecting  with  electricity  339 

Conkling  Mng.  Co..  Utah 620 

Connecticut  Zinc  Corp.,  Mo. — Buys  Oronogo 

Circle 620 

— Oronoco  Cii-cle  mill.     Photo ^604 

Conscription    of    labor 846 

Conservation  Ust.   Exports  Bd 611 

Conserving   the   food   supply 125 

Consol.  Ariz.  Smg.  Co.,  Ariz. — Blast-furnace 

record    •70,  255 

— Copper   casting  apparatus •eSO 

— Production 434,  648.  882,  1045 

Consol.  Copper  mines.   Nev 38,   980 

Consol.  Gold  Fields,  South  Af..574.  1074.  1083 

— Annual  meeting 1120 

Consol.  Interstate-Callahan .  .  .6,   579,  661.  1019 

Consol,  Langlaagte  mine.  South  Af 2S7 

Consol.  Leasing  Co..  Colo 735,  941 

Consol.  Main  Reef  mine.  South  Af 287 

Consol.  Mines  Co..  Calif 1018 

Consol.  Mines.   Colo 451.  632 

Consol.  Mg.  &  Smg.  Co.,  Can.  18.  664.  778, 

858,  1103.  1106,  1146 

Consol.  Mng,,  Ariz.     Litigation 364 

Consol.  Virginia,  CaUf 537,  1017 

Consol.  Virginia,  Nev 150.  190 

Construction  of  85-ton  steel  hopper  cars.  . .  116 

Consumers,  Mo 815 

Contact  catalysis.   Theory  of 690,   1132 

Container   for   lead   acetate •393 

Continental  Mng.  Co..  Okla 450.  1104 

Controlling  distribution  of  explosives.     Edi- 
torial       808 

Controversy   over  prices.     Editorial 100 

Continuous  drum  filters 85 

Contracts.    Abrogation    of t 848 

Control  of  imported  tin  sales 998 

Conversion  tables.  Assay 887 

Converter.  Electrically  tilted 670 

Converter,    Granby    Consol ^710 

Converter-nose    hook    •764 

Converter,    Old   Dominion.    .\riz ..    697 

Converter,   Peirce  and   Smith 071.   674 

Converter.  20-ft.,  Great  Falls,  Mont,    Photo. •OeO 
Converter.  Washoe  Red.,  Anaconda.    Photo. .^673 

Converting,  Acid    670 

Converting,   Basic    671 

Converting.  Copper.  Development •669 

Conveyor.  Bucket,  Carson  River •1124 

Conveyor,  Distributing.  St.  Joseph  Lead.  . .  .  •869 

Conveyors,  Chain 1113 

Cooke,    H.   M.   A 563 

Coolgardie.   W.  Australia — Water  condensa- 
tion at  •soe 

Cooper.  A.  F.  S 148 

Cooper  and  Nuttall SO 

Cooper.   C 330 

Cooper  C,  H 406  1016 

Cooper,   Minn 663 

Cooperative  store.  New  Cornelia  Copper  Co.  231 

Coordinating  Comm.  on  Exploration 669 

Copeland.  F.  B 107 

Copp  Cop,  mine.  New  Brunswick 664 

Coppee.  E 881 


Page 

Copper  after  the  war 1055 

Copper  Age.  Ariz 450,  776,  856 

Copper,   Alaska,     Production .,..  364,   776,   940 

Copper,  Australia   362,  1014 

Copper  Camp,  Ore 540 

Copper  Canyon  mine,  Nev 280 

Copper-casting   apparatus,    Consol.  Ariz. ...•689 

Copper,    Chile    490 

Copper  Cliff,  Ont.     Reverberatory  practice ..  1078 

Copper — Commercial   shapes    •695 

Copper  companies.     Prospects.     Editorial.  .    933 

Copper  converting.  Development  of •669 

Copper  costs.   Determining 213,   331 

Copper    costs    increase 856 

Copper  costs.  Mich 450 

Copper  costs,  Mont 1017 

Copper,    Costs.    D.    S 360 

— Editorial    371 

Copper,  Determination  of  bismuth  in 1091 

Copper.    Germany    389 

Copper    Lode,    Ariz 148 

Copper  market  quotation.     Editorial 673 

Copper.  Massey  mine.  Ont ^193 

Copper  metallurgy  of  the  next  generation..    687 

Copper.   Mich     1018 

Copper  mining.  Chile 490 

Copper  mining,  Newfoundland 978 

Copper,   Nev 778 

Copper-nickel  ore  smelting  in   electric  fur- 
nace     ■    715 

Copper,    Norway iiOO 

Copper.  Ont 513,  1003 

Copper  operation  of  Compagnie  du  Boleo..  ^415 

Copper  ore.  B.  C.     Analysis 633 

Copper  price — Average  in  1916 183 

Copper  price — Government  fixing  316.  570.  1051 

— Editorials 533.  563.  571.  613,  655,  933 

Copper  production.  Revised  statistics.     Edi- 
torial        531 

Copper  Queen,  Ariz 579,  691.  978 

— Labor    36 

Copper  Range  Consol.,  Mich 815.  979.  1063 

— Transport   systems.     Photos ^530 

— Valuation  ease 939,  977 

Copper  refining.  Electrolytic,  Raritan  Works. ^691 

Copper  sales  in  1916.  by  companies 183 

Copper  smelting  at  Santa  Lucia.  Peru ^4 

Copper  smelting.  Use  of  parallel  bustle  pipes 

in    301 

Copper,   Spain    344 

Copper  sulphate  in  flotation 750 

Copper  sulphate.  Italy  imports 1058 

Copper    supply.      Editorial 655 

Copper  tailings.     See  "Tailings." 

Copper.    U.    S.    Production    434,    531,    648, 

882,  1045 
Imports    and     exports    84,    374.    430. 

059,  768,  896,  930,  1002,  1100 

Copper,   World 531,   1045 

Copperopolis,  Utah    1146 

Corbin  Independ.  Mug.  Co..  Mont 664 

Coriolanus.    Colo 107 

Corliss  engine  in  milling  plant 213 

Corn,  F 320 

Cornish  pumping  engine.  Chapin  mine,  Mich.  965 

Coroeoro  Cop.  Mines  Co..  BoUvia 265 

Coronado  mine.  Ariz.     Labor 495 

Corrections  for  sag  in  long  steel  tapes.  . .  .    350 

Cortez,   Mo 1106 

Corundum,    South   -Af 548 

Corwin,  F.  R.     Reinforced  concrete  in  met- 

alliu-gical  work    706 

Cosden  &  Aiken,  Okla 736 

Cost  book  for  cyaniding 1038 

Costa   Rica  Manganese   &  Mining  Co.   150. 

•739.  980 

Costa  Rica,  Manganese  deposits ^739 

Costello,  J.  C.      Giant  blasting •603 

Costs — Ammonia   leaching 48 

— Blasting    596 

— Concrete  canal 836 

— Construction.    Ariz 1090 

United  Eastern  Mng.  Refinery 1133 

— Copper 313.   331.  360,  450,   855 

Editorial 371 

— Cross-cutting  in  Mother  Lode,  Calif 348 

— Drift  gravel  mining 865 

— Haulage   597 

— Hoisting    597 

— Hoisting  plant.  United  Eastern 1089 

— Labor.  Ammonia  leaching,  Alaska 786 

— Machine  drilling    591 

— Milling,  Inspiration  and  Bunker  Hill.  133,  387 

— Mining    900 

Bunker  Hill   133 

Joplin   dlst 364 

Mich 450 

South  Af 1130 

Underground    598 

— Nitrate,   Chile    471 

— Plant,   Unit.   Eastern    1046 

— Pyrrhotite  production.  Me 759 

— Raise.   Alaska  Juneau    640 

— Reduction  on  the  Rand 555 

— War     653 

Cotton.  Congress  and.     Editorial 144 

Cotton  waste.  U.  S. — Prices 111.  284 

Cottonwood  Cop..  Utah 331.  943 

Cottrell  electrostatic  smoke  treatment 920 

Cottrell.   F.    G 536 

— Report  on  Western  metallurgy 891 

Coulter.    T.    J 774 

Council  of  National  Defense  312.  373.  806,  1096 

— Adjustment  of  labor  disputes 311 

— Ad^nsory  Commission.     Photos ^139 

— Business  organization   urged 736 

— Committees    reassured    611 

— Copper  price    570 

— Cut  ocean  rates 527 

— Lumber  estimate   137 

— Peti'oleum   shortage    360 

—Probes   I.   W.    W 439 

— Purchasing  problem 28,  29,  397 

— Resignations    491 

- — Strike  agreement  proposal 487 

— War  servicec  committees  abandoned. ..  .1010 


Page 
— Zinc  pigment  vs.  lead  pigment.  Editorial  403 
Counterbalanced  gate  and  chute  spout...  •  1129 

Cowan  Barrens.   Ark 850 

Coy,    H.    A 608 

Coyne.   Ball  &   Co.,   Mo 777 

Coyne.  T.  P 1060 

Cradle.    Automatic   damping •964 

Cramer  &  Co..  Colo. — Activity 404 

Crane,  C.  H.     Photo ^139 

Ci'ane  hooks.  Fastening 095 

Cranston.   M.     Safety  car  stop •lOOe 

Crater   Gold.    Colo 1063 

Crawford  Mica  M.  &  M.,  S.  D 664 

Credits  in   So.  Amer 347.   484 

Creede    E.xplor.    Co..    Colo 1019 

Cregan.  J.  F.     Zinc  oxide  furnaces ^675 

Creole  Cop.,  Utah 816,  1030 

Creosoting    timber    75.   •985 

Crescent,   Calif ;  .  .  .  .    814 

Cresc-ent.    Okla 1020 

Cresson  mine.  Colo.  ...149,  189,  579,  777,  901 

Crestmoreite 809 

Crimora  Manganese  mines   213 

Cripple  Creek  Deep  Leasing.  Colo 1105 

Cripple  Creek  district,  Colo 15,  935 

Crispell,  C.  W 685 

Critic  mine,  Ariz 188 

Crockard,  F.  H 104 

Crocker- Wheeler    induction    motors    ^802 

Croesus  Gold  Mines.  Ltd.    See  also  "Domin- 
ion Reduction  Co." 

Croesus  Gold  Mng.  Co..  Calif 149 

Croff,   Utah    108 

Cross-sections.   Method  of  projecting 430 

Crowell.    B 898 

Crown  Mines.  South  Af 387 

Crown  on  pullejs    305 

Crown  Point,  Colo 901 

Crown   Reserve.   Ont 633 

Croze.  W.  J 536 

Crucibles.     Plumbago     797 

Cruse  ConsoUdated.  Mont 334.  736.  816 

Ci-ushing  and  grinding  of  ore.  Humboldt. .    •71 

Crushing  of  ores.     Editorial 103 

Crushing   plant.   Burro   Mountain •SO 

— Hidden  Creek,  B.  C •632 

— New    Cornelia    •SS 

— Old    Dominion.    Ariz.      Photo •SSS 

— United  Verde  Copper  Co ^117 

Crushing.    Standardized,    Marquette,    Mich, .  1030 

Crystal  Lake  Gold  Mng.  Co.,  Mont 1106 

Cuba,    Oil    36,  .168 

Cuban  Petroleum  Co 36 

Cullen,  J,  A 318 

Culverts,    Concrete,    Forms    ^534 

Cumulative  plat  of  grinding  ciirves   ^63 

Cunningham,  J.  C 341 

Cupel.    Ariz 978 

Cuprite  Sulphtir  Corporation   150 

Cm-rent   prices   111,    383,    455,    667,    861.    1033 

Curtaihng    non-essential   production    804 

Curves,    grinding.    Logarithmic   plat   of .  .  .  .    "63 

Gushing,    J.    C.      Giant    blasting '603 

Cushman,    A.    S 976 

Custer  Peak.  S.  Dak 334.  580,  900 

Custom  mill,  ore  sampling  at 06 

Cut-and-fill,    Slope    method    ^174 

Cutter   for   rivet    heads   and   bolts ^351 

Cutters,    Rail,    Handy ^534 

Cuyuna    district — Production     323 

Cuyuna   Mille   Lacs,    Mich 539 

Cuyuna  Range  strike    408 

Cuyuna    Southern    R.R 499 

Cyanidation  vs.  Smelting    843 

Cyanide — Export   to  Mexico    806 

Cyanide    in    flotation    753 

Cyanide   outlook   brighter    1096 

Cyanide    test    1036 

Cyanide  treatment  fails.  Assay 517 

Cyanides   from   atmospheric  nitrogen 63 

Cyaniding    gold    copper    ores    at    Pilgrims* 

Rest.     South    of 469 

Cyaniding  gold  tailings  dump    1033 

Cylinder.    Reboring,    in   drill   press 886 

Czar    mine.    Mont 280 


Daggett.  E.  First  water  jacket  furnace....   844 

Dahl,    Wig 818 

Daily   Arizona.    Ariz 621 

Dakota   Continental,    S,   D 816 

Daly,    M.    R 658 

Daly  West.   Utah.  Production    ..623,   736,  1146 

Dams,    Underground.    Cementation    in 16 

Dangers  in  Use  of  Carbide 177,  214,  390 

Daniels,    J 100 

Dante,    Colo 1106 

Darwin  Devel.  Co,.  CaUf 321,  1144 

— Concentration    of    carbonate    ^58 

Data   of  economics.    Editorial 1011 

Daveler,    E.     V 1016 

Davidson,    J.    G 938 

Davidson.  Ont 540,   736,   778,   943 

Davis,    A,    V ^139,  144 

Davis,    C.    B H6 

Davis-Bournonville    Co 898 

Da-visDaly  Cop.  Co.,  Mont 190,  234,  1145 

— Report      580 

Darts.    J.    L 846 

Davison,  H,   P 1013 

Davison  Sulphur  &  Phosphate  Co.,  Cuba. . .    380 

Day.    A.   L 568 

Day.    C 889 

Day,    E.    R 1103 

Day.    H,   L 277 

Daylight    Saving     224.  1134 

— Portugal     391 

De    Beers   Consol.,    South    Af 319 

Deadwood  Leail  &  Zinc.  S.  D S16 

Dean   Lake   Mine    193 

Dooalescence-point    finder     • 260 

Decimal    coinage    for    Gt.    Brit.'un 263 

Decline  in  stock  market.     Editorial 8£0 


ENGINEERING  AND   MINING  JOURNAL 


Volume  104 


Fatre 

Decompoainir    tray     *887 

Deedf.    W.    B 113» 

Deep  Creek  Cop.  Kimc.   Utah 498,   580.  778 

Deep  Creek  R.B..   Dtah 321 

Deep  Mng.  Co..  Ark 1018 

Defectire   saietjr    appliaaoe    445 

Deike.    G.    H 519 

Del  Mar.   A.  Drifting:  with  a  drill  column.  *1T5 

— Grindine  roll  shells  in  place '304 

Del    Monte.    Ariz 188 

Del   Korto  Claimholders'   Assoc 980 

Delano.   L.  A 658 

Delano.   M.  A 149 

Delaware  Mill.   Calil 1019 

Delhi    Mine.    Calil 189 

Dolplaco    furnace     701 

Delta  Lead  4  Zinc  Co. — St.  Paul  litigation  978 
DeLury.  J.  S.     Mol>b<lenum  at  Star  Lake.    877 

D^merara   Bauxite   Co..    Br.   Guiana 289 

Demonetization    of    silver.    Prance     9G8 

Denbei£h  Silver  and  Lead  Co..  Colo 107 

Denis.   T.   C.      Quebec  rept 1897 

Dennison.    W 1079 

Denton.  P.  W 538.  776.  939 

Denver  Mining  and  Milling  Co 14K 

Deprez-Vassaat.    Belgium    888 

Derry  Ranch  Gold  Dredsinr.  Colo 363.  815 

Desert    haulage    by    caterpillar    tractor.  . .  .    999 

Desert  Mountain.   Dtah    664 

Design  of  bucket  elevators '1113 

Dcsloge  Consol.   Lead  Co.,   Mo..   Photo.  ... 'oSg 

Delchow.   B.  C 1058 

Detergents.  Comparison  with  principle  of. .      60 

Detinning     industry.     History 377 

Detinning  of  old  tin  cans 461 

Detonator     214 

Detroit.   Ariz.   Copper  Co 35 

Development  of  reverberatory  practice.  Cop- 
per   Cliff.    Ont 1078 

Devereux.    J.    H 576 

Dowatcring  concentrates    ....53.  76.  219.   •875 

— W-M-unm    filters    '875 

Dewaterlng  pan   for  mixed  concentrates.  .. '219 

Dewey.    P.    P 658 

DeWoH.  P.  W 362.  768 

Dexter    Union.     Nev 324 

Dexler-Whitc   Caps  Mng..    Nev. 
Sec   "White  Caps." 

Dey.    G 576 

Diamond  Creek  Cinnabar,   Ore 540 

Diamond   Match   Co 664.  829 

Diamonds.    Australia    1014 

Diamonds.   Transvaal    423 

Diana.   Ariz 678.  858 

Diaz.    M.    L 503 

Dibble.    CaUi 816 

Dick.   J.   0 146 

Dickinson.    9.    C 104 

Dickman.    R.   N 854 

Diehl.     E.     H..     Death 1016 

D)»  Gold  Mng.  Co..  Colo 822.  815 

Dillon.    Colo 622 

Dillon.  T.  M.  Helium  detection   963 

DInsmore.    Calif 814 

Dip   mold    for   bullion.    Samples ^714 

Distillation    furnace.    Cherry    'lOIR 

— Mineral    Pt.    Zinc.    Ill 'lOOO 

— N.    J.    Zinc.    Palmerton.      Photo *919 

Distillery    waste    as    potash    source 829 

Dives.     Colo 939 

Divee    Pelican.    Colo 622 

Dividends — By   months  33.   228.   404.    616. 

811.  973 

Dividends  and  income  tax 772 

DIvidinir  a  morlar-box    48 

Diving  apparatus  for  gold  recovery   365 

Dixie.     Ark 900 

Dixie    Queen    Mng.    Co..    Ark 1018 

Doctor.    Colo 622 

Dodge  Sales  and  Engineering  Co 230 

Domando    mine.    Mo 279 

Dome    Exten..    Ont 108.   778 

Dome  Lake.  Ont.  190.  734.  736.902.1020.1146 

— Mill,     photos     '90 

— Produrtion      1002 

— Report      858 

Domestic  potash   production    827 

Dominion  Rednctlon  Co..  Ont 823 

— Croesus  mine.   Onl 386.  664 

— DeWTlpllon      160.   386 

— Peterson    Lake    tailings    caw 1018 

— Prodncllnn      778.  980 

Dominion    Steel    Co 978 

Donnelly.     J      T.       137 

Donoso    O..  Smelling  slw*  In  Chile 206 

Door     tastener     'TSl 

Door.    Orochnle     *2M.    •1129 

Door.   Self  closing,    for  mine  shaft •800 

Dorris.     Mo 1145 

Do«  Cahnzaa  Oolrl  Ridge  Mng    Corp 1018 

Doe  Estrellaa  Co  '«  El  Cedro  Mill,  photos.  .    ^96 

Double  Eagle  Magnasite  Co..  Wash 650 

Donilu.    Ida 490.    822.   1083 

Douglas.     1     8 818 

Dowtir?     n     Tt      HOH 

Dr.T      ~  •■     ■  >   Co  .    Colo 1144 

Df'  11   '■ard    lyslem 484 

T>T  •..H«l     143 

Dr  fT  fTiglneers    1010 

r>f '  '- ■■•nds    lor     142 

Dr  .In inpr. 

Dr  084 

Dr  .  •924 

Dn  816.  linn 

Dr  .  -      Arl« n':i 

Dr  ground.   Ito 91" 

Dr  ■•  II.  Colo 11(1 

T>T->  .  .     10(1" 

TiraixT    ir...i    (iro   ro.,   Mlna 1019.   Ill 

Druper.    K     M 7;i  ' 

Draper.    T.    P .    1  in 

Drawing*     Rmk     for •4Hii 

Dr«dg«.   Suction,  ttsod   for  rare  minerals  In 

Fla •163 

Drsdge.  Tuba  No    18  double  stacker •946 


Page 

Dredger.  Gold,  Salety  appliances  for 449 

— Salety    rules   in   Calil 381 

Drcdping  in   the   Nechi    Valley.   Colombia.  .   481 

Dreisam.    Calil 901 

Dreyfus.    L.   G 960 

— Platinum.     Spain     1132 

Drill  gravel  mining  costs    866 

Drill   measuring.    Template    lor    •649 

Drill  mimng   in  Calil •ses 

Drill.  Record.  Franklin  mines 216 

Drlt-sel   collar   brace    •eas 

Drill-set   collar    brace •623 

Drilling.    Rapid,    at    Jerome.    Ariz 436 

Drilling   record.   Old   Dominion.   Ariz 584 

Drilling    with    a    drill    column •175 

Drill    bits    and   drill    steel •156 

Drill     bits.     Tempering •350 

Drill   column.    Drilling    with    a •175 

Drill    holes.    Plugging     •aos 

Drill  press,  Reboring  cylinder  on •SSe 

Drill    rack    •923 

— Portable  underground   ^437 

Drill   sharpener.    Hollow-steel   hole  ponder 
lor      "oeo 


Drill.    Speeding   up    the    563 

Drill  steel  and  drill  bits    "156 

Drill-steel,  Ideal  shop  for  sharpening •585 

Drill    steel.    Oil    tempering    device    lor....  •485 

DriU  steel.   Old  Dominion    135 

Drill-steel    upkeep     615 

Drill    stem.    Recovering    lost •267 

Driller's    troubles,    poem    273 

Drilling    contest.    Tonopah     316 

Drilling  fake  at  Jerome  Verde    535 

Drilling    for    gold    in    Klondike '306 

Drilling    machine.    Cost     596 

Drilling,    unnecessary,    in    oilfields 199 

Drills,   HollowLeyner  shank  and  bit  punch^SOl 

— Reporl-lorms    •435.    'i:ni 

— Testing   and  recording  efficiency   ol '433 

Drills  used  at  Old  Dominion    52;i 

Drills.  Water  tank  lor •  1005 

Drinking    lountains     '607 

Driving   operations.    Spiro   tunnel 'lo^i 

Droege.     Calil 901 

Drucker.    A.    E 1142 

— Treatment   ol  concentrate 843 

Drum    filters.    Continuous •SS 

Dry  concentration  used  m  Mo Ihs 

Dry  zoues  for  coal  mines    7i;7 

Drysdale.   C.  Molly  mine,  B.  C 336 

rrysdalc.   C.  W no 

Dii  Fonts  in  coal-tar  dye  field 261 

Dudley.  E.  P..  Photo ^1031 

Dully.  Colo 622 

Dugway  Cop..   Utah 1064 

Dullenly.  J 1106 

I'ulongs   lormula   lor  heat  value 201 

Duluth.   Okla 857 

Duluth    ore    shipments 1104 

Pumper   lor  prospects,   water-bucket ^302 

Dumping   cradle,    automatic •064 

I'umping  device,  ore-bucket ^217 

r^unbar'3  Weekly     227 

Duncan.  M.  M 146 

Dundee  Arizona.  Ariz 814.  978    1018 

Durham.    L.    E 898 

Liurkin.    Colo 1105 

Dunn.    E.    M 1102 

Dunn,  G. 1058 

Dunn.   J.   H 215 

Dunstcr.   C.  B 405 

Duntley — Cotton   mines  Co..   Calil '.   451 

Dunwoody.   Miim 663 

Duplication    ol    geological    Investigations.  .    200 

Puqiiesne.    Ariz i)78 

Durango   Girl.   Colo '.[    622 

Durant.  H.  T.    Some  suggestions  on  economy  251 

Durban  Rood.     Deep  mine.  South  Al 287 

Dust  evil,  methofls  ol  allaying 5!)<i 

Dust.    Sihceous.    in    JopUn    mines 202 

Dust.    zinc.   Precipitation •68 

Dutch    East  Indies.  Tin 13 

Dutch  Guiana.  Gold-bearing  quartz..  177 

Dwtght.    A.   S 1012,    1013 

— Photo .205 

Dynamite  mixed   with  caldnm  carbide 214 


Dynamite,   Strange  Iroak  ol. 


E.  It  N.   (Duenweg) 233 

K.  Clemens  Horst  Co.  vs.  Tarr  Mng.  Co...    264 

Eagle    A    Bine    Bell.    Utah 1146 

Engle  Bird.   Calif,   unwatering S30 

Eagle- Picher  Lca<l  Co..  Okla.  .17.  279.  368, 

639,    579,    683.   940 

— Capacity    19 

Eagle-Shawmut.     Calil 342,  7,15 

Ear  prot*vior  for  mlllman 217 

Earl    Kaglo.    Ttah 1064 

Eurly    ,Miig.   Co,.    Calif 189.    1144 

Garthquake  crevices.   Nev •46.'i 

East    Butte    Mng..    Monl.    108.    160.    640.  S.'iS 

— Lalior    4  I  {I 

— Pnxluctlon 434.    648.    816,    882, 


.941. 


— Shut    down 

East    Calnlonla.    Ida . . . . ; 

f.aol    Kurr^ka.    Calil 

n«»t  Rand  Prop..  South  Af 887 

— Report     

Bast    Tinllo    diptrlcl — Powar    faciililM!!! 
Kaatrni   R  R.  Coal  Car  Pool 


Mont 


1046 
.    400 

llO.''. 
.    901 

•290 
.  573 
,  7.13 
.1060 
.    640 


■■  '■  -■    '    '■'       1104 

'  Mont 7.36 

'     lo 338.    815 

"  of  wood  preservation   •08.'> 

ileposUa.    Q» •878 

lita    of.      Editorial.  ..  .1011 

816,   980,   1030 

-irestlons  on 251 

107 

•■'''I*'     '      "       <'<ll(.  oil  production   chart.. 1074 

— Comstock    tailings    i^scorery 'IIM 

— Yuba    double   slacker   dredge •945 


Page 

Edgar  Zinc  Co..  OUa 19 

Eihlonal   conleimce.      Editorial 1098 

Edmondson.   H.   W 733 

Edwards.    R.   M 978 

Efficiency  niethods^JLeasing 462 

Editorial     494 

— Mining    991 

— Reclaiming    the   scrap   pile 447 

— Screens    89 

Eighty  Five  Mng.  Co..  N.  M 664.  1064 

Ekblaw.   W.  E 443 

61  Cedro   mill,   photos "95 

£1   Dorado   Devel.     Calif 149 

El  Dorado  &  Placer  Gold  Dredging  Co 979 

El    Norte   Cop.    Co..    N.    M &40 

El    Oro    Dredging.    Calil 814 

El   Oro  Miig.   tc  Railway  Co 811 

Kl    Oro    tube    mill    liners 177.  360 

El  Paso  Consol..  Colo 822 

— Beacon  Hill  mine.  Photo •388 

El  Paso  Exten..  Colo 979 

EI  Paso  Mng..  N.  M 623 

Eldorado.    Ont 680 

Electric   lumace.   Smelting   a   copper-nickel 

ore  in us 

Electric  hoist.  Elm  Orlu.  Mont 791 

Electric  Ught  lor  vault •1089 

Electric  railroads  on   war  looting 1009 

F.leclnc  railroads  save  coal 1013 

Electric  shop  equipment.   Granby  Consol..  .    746 

Electric    Smg.    &    Aluminum    Co 828 

Electric  sleel  production 207 

Electrical    protection    cheaper •801 

Electricity.    Prospecting   with 339 

Electro-Metallurgical  Co 398 

Electro   plating   aluminum 1049 

Electro    Zinc   Co..    Japan 18 

Electrodes.   Hollow  magnetite 731 

Electrolysis   in    detinning 377 

Electrolytic  antimony   production   Irom  im- 

pure  ores    .789 

Electrolytic  copper  refinery.  Anaconda  Cop.. 

Photos    ....  1 ^717 

— Raritan   works .'.'.'  '691 

Elcctrolj-tic   Zinc  Co..    Aioa 18 

Electrolytic    zinc   refinery.    Anaconda   Cop.. 

Photos    •716 

Electrolytic   smoke  treatment 926 

Elevations — Mean   sea    level   as  datum,...    255 

K'cvator.  Bucket.  Design ^1112 

Eleventh    Engineers 1012 

— Cambrai  action 1015 

Eleventh    Hour.    Ark 233 

Elizabeth   group.  Manitoba 1064 

Elk.    Colo 233 

Elkhoru.   Colo 622 

Elkhorn  District  R.R..  Mont 664 

Elkhom  Tungsten.  S.  D 858 

Elkton.    Colo 1063 

EUa,    Colo 901.  941 

Ellen  Winton.  Calif 865 

Elliott.   C    H 104 

Elliott-Kirkland.  Ont 736,  868'    1146 

Ellis.     F.     1 362 

Elm    Orlu    Mng.    Co..    Mont. 

— Description  ol  hoist ^791 

— Labor    '   449 

Elmer.    W.   W '.'.'.''  1060 

Embargo    Board.      See    "E.tport»." 

Embargo.    Imports 1008 

Embargo.   Power  ol i2fl 

Embargo.  Steel.  Japan .'."!.*.'   724 

i:merald  Isle  Cop.  Co.,  Ariz !..!!!!!!    734 

Emergency  Fleet  Corp.  440.  804.  889.  1009. 

Emery.    Asia    Minor 1135 

Emma  Consol..  Utah  306,  816.  942,  1020,  1148 

Emma    mine.    Colo 843 

Emmons.    W.    H 659 

Empire.     Ariz 188^  631 

Empire.    Calil 735 

Empire  Cop.  Co..  Ida 189 

r;mpire    Cop..    N.    M 778 

Empire    District    Electric    Co..    Mo 683 

Empire  Slate.  Colo 107.   149    979 

Empire  Zinc  Co..  Colo 464 

—  Manganllerous  ore  devel 1140 

Employers'    liability.      See    "Workmens'  " 

EngeU  Cop.  Mnf.  Co..  Calif 621.  1105 

Engineer  artillerymen    1004 

Engineer    regiment 

See      "Twenty     Seventh"     "Blerenlh." 

Engineer    service    ovenM^.as 9.37 

Engineer   survlces   org.anlied 668 

Engineering  budget 1062 

Pnginixnng  Soc,   ol  Northern  Minn 186 

EngiiipiTs  asslcned  to  milltarr  duly 98 

Engineers.    Census 611 

Engini>rr»  Club  of  North   Philadelphia 976 

Fiigincers    in    civic    service 1133 

I'.nginonr*  in  draft 1010 

EngliuHi-    Mining,    it,    National   Army'!'. '. !    204 

Engir     -      ••  mated .-146 

5'"^"  423 

r;i'i-i  dreaslnr. 


.  lO.-i 


EiiKi.^  ,  . 
Ergin.-i- 

Engineers — Work   In    Hold 

Englisli   and  Amsterdam  Coi>.  Co 328 

Enlarging  a  puller 73 

Enterprise  Minek   B.  C 7.36 

Equipnimii  shortage .—....   673 

Equity  Cree<le  Mining  Co..  C9Ut.  ,.Jl\. , . .    3,<i3 

^•^1  R„R ^ 183 

Ervin.   E 898 

Esmeralda.    Colo g|6 

f>i>eranja.   Mexico    600.  816 

Ejpli.nage  Act 806 

Eeleii.     P.     L 970 

Ealimalp  of  lumber  for  war 1«7 

E.lrella,    Dos.  MIn.  Co..  Photos •06 

Ethel  Gray.   Mo 870 

Euhoa.    Greece.   Photos lOM 

Rurekn  Colo 107.  233    383 

Eureka  Lily.  Dtah .:. :..... . , .  .IIM 

Eureka  Mng.  Co..  Ark IQTO 


July  1  to  December  31,  1917      ENGINEERING  AND  MINING  JOURNAL 


Excelsior  Gold  Mines.  Calif 
Excelsior   Mng.    &   Leasing 


Page 

Europe.  Oil  explorations  in ...... 199 

European  War.     See  "War  Topics 

Evans.    Dredge.   Colo 735.  1019.  114g 

Eveland,  A.  J 9qT 

Eveleth  mine    iyit 

Evergreen.  Colo. •  •  •    •^"' 

Excavator,  cableway  for  mining  manganese 

'.'!'.'.'.'.'.!!    735 

Co.    Colo.,    107, 
1-19,  632,  941,  1105 
Excess  profits  tax.     See  "Taxation." 

Exemption  of  engineers aa 

Exhibit.    Aircraft    ,  »° 

Exhibition   map    case. goo 

Expansion   joint.    one-PJece.  ..............    J»l 

Expansion  joint.   Ross  Heater  &  Mfg.  Co..'^b» 

Expenditure.   Government    .  ...  ... 7«7 

Exploring  for  oil  and  gas.   Methods.  .  ....   44b 

Explosives  Act 39  ^,  530.  7-5.   ^^^ 

—Conference     654,   768 

— Editorial    ,  "VS 

— Inspectors '■"^f: 

Explosives.  Illegal  possession 9  JU 

Explosives.    Industrial   poisoning   m    manu-     ^^ 
facture 


Filling  air  chambers 

Films.  Inhibitory,  in  flotation 

Filtering.    Concentrates,    plant 

Filters.   Continuous  drum 

Filters.   OUver  and  Portland 

Filtration.   Vacuum,   of   concentrates 

Finch,    A.    B.    •  •  ■  •  • ,- .q 

Finch    Quarry.    Wash. »*» 

Fine  ores.  Treatment  of    i^^ 

Fine-sand    concentration     . 

Fink.  C.   G 

I'inlay.  J.  B ..,■,•  ■  ■  • 

Finlayson.  A.  M.,   Killed    . 

Finney,    E.    0 

Fire  assays.     See  "Assays. 

Fire    protection    apparatus    -  -      .  _ 

Fires  in  mines — Cementation  unsuccessful.    17B 

Temperature  reduction  to  extinguish....    176 

Firmstone.    F 

First   aid  for  miners 

First   National.  Colo 

Fisher.    CaUf 

Fiske.  C.  P •  .  .  • 

Explor.,   Utah 


Page 

Francis.  Colo ^33 

Frank.    A i%'i 

Frank  &  Co..  Bolivia   .    . 7JO 

Frankel    J.  M.  Artiflcial  covcllilo   .  ...  ....    ^oi 

rf^kUn  Mg.  Co.,  Mich.  107.  1<*3    539.  622, 


104 


.  .  496 
.  .  405 
.  .  938 
.  .    530 


•.304 


941.  979.  1019 
498.   1063 

608 

216 

•379 

976 

•1109 

Fraser   &   Chalmers   Works — Pomace    836 

Frayne.    H AJh 

Freak  of  dynamite    . 

Free   Coinage.    Mont, 


— Production     

FrankUn  mine.  N.  J 

— Record   drift    

— Stoping    methods    

Franz,    W,    C . 

Frcser  &  Chalmers  dredge 


S.   S. 


754 
902 
676 


148 
. .t897 
.  .  901 
..1104 
.  .  659 
ri»am«  ^^v *°^ 

Fixed* "carbon "and  thermal  value 202 

Fixed  prices.     See  "Price"  and  names  of  metals. 

laciure    -      Fixed  prices  and  short  supplies.     Editorial .  1097 

Explosives  inspectors  meet 1136      Flannery.    JopUn    dist ,^o» 

Explosives  Ucense,  Inyo  Co..  Calif 1144      Flask    racks     oo ' 


527 


Explosives,   price  mci" 
Export    congestion    av 
Export.  Licenses 
Exports 


lided. 


569 


^^ 222 

Seealso  "United  States  and  other 

countries,  metals,  etc. 

Exports  Administrative  Bd 30.  438,  847 

— Central  buying I g9f 

— Conservative  list   o^J- 

— Gold     . .  -^ :■■ *°9 

— Licensing   systematized    *»" 

— Revised     :„■••,■  -^i §.?q 

— Beplaced  by  War  Trade  Bd 7^^ 

Sulphur    4«*y 

Exposition  of  Chem.  Ind 34.  405.  602 

Extension  support  lor  stockpile  trolley....  Bi 

Extraction  of  gasoline 19° 

Extra   lateral   mining   rights 74^ 

Eyde.  S ■^l^ 


107 
815 
226 


Flat  River  district.  No  labor  disturbances.    270 

Fletcher.  F.  P ^71 

Fletcher.    L.    K f  Jg 

Piinn.    A.   D i  •  w  ; TTnS 

Flint  blocks  for  Calumet   &  Hecla    110 J 

Flint.    H.   P ■ ,.°2 

Float  connection  Improved    o jO 

f'iotLcI'mL""  &'  Mi'liin'g'  CoV  Utah  WSZS.  858 

Florence  Rolling   Mill.    Ala.    97a 

Florence   Silver  Mng.    B.  C     •.■;■•  a- •„•.■„■  l%° 

I'lorida  rare-mineral  deposit.  ...  •163,   34H,  90d 

Flotation.    Burro    Mountain    mill..;. ^i3 

— Chalcopyrite     

— Chemicals  used  in 

Flotation  concentrates.   Drying    .... 
— Vacuum    filtration     :......  ...  .  . 

Flotation,  Cons,  Ariz.  Smeltmg  Co '711 

Flotation  feed.   Grading  and  assay  of VI 

Flotation.   Gold,   Out 9/8 

Flotation.  Inhibitory  films  in «« 

Flotation   litigation.      Editorial 10- 

Flotation    machine.    Cascade    .......  ^.  ..  ■  oVi 


Freight-rates.      See    "Railroads. 

Freight-rates,  Ocean    ^Ji 

French  Gulch.  Colo 11*2 

Fresnillo.   Mex 1"° 

Friday    Calif*    iuo.6 

Friedri'ch.    A.    K.    Proper   tension    lor   steel 

tor^oa  .  .  .1.  , *0/ 

tapes     ".  . ;  •     *.!  \*  ai  nfto 

Frogless  one-point  switch •   -^"92 

Fruit   Ranch  Manganese.   Ore. .......  ■•••    soB 

Fuel    Administration.  .488,    o28.    529,    |o3,  ^^^ 

— Coal  priority   asked    Ig08 

— Coal  price  advanced   o"g 

— Coal   traffic   rules guo 

— Miners  accept  penalty  clause    a^  / 


.749,  962 

53 

'875 


Fairbanks.    Alaska     : ;?*'^-.Is§ 

Fairchild.  D.  H..  Cascade  flotation  machine. 'SQ- 
Pairoaks,  Calif. 
Fairview.  Colo. 

"Famine"  prices    . .inn;. 

Fancy.  W.  F.    Cage  chairs .qqS 

pinti   Mtais'   Ltd  ■  •■  •  : : : : : : '. : '. :'.".:  ■ '.  •  '■  '1074    '  llotatioS    p'roc.i/'at  "Reafder  M^onte    and 

Par  East  Rand.    South  Af 872.   1121 

Far  East.  Supply  of  oil  in. laa 

Farmers  to  sell  scrap  metal.  ....  . .  . ....  ■    'oo 

Parneombe  Hill  Dredging  Co..  Colo... 979, 


Flotation   mill.   Massey   copper  mine.  .  .  .  .  .  •19o 

Flotation  oils.  U.   S. — Prices    Ill,  ~<iJ 

Flotation  Patents  Litigation. 

See    "Minerals    Separation."  ,   ,-n 

Flotation  plants  of  North  Amenca.  List  ol  lo9 
process    at    Real   del   Monte    and 

Santa    Gertrudis     -g* 

Flotation.    Selective   lead-zinc.  .  .  .  . 'o't 


raau^.j^^.j^ .  „.„„„._„   --..   -      -   1145 

FanihamT^R.   A ".  .T 278 

Farquhar.   B.  B..  Jr *0o 

Farrell.  F.  C 10* 

Farrell.  J.  A J009 

Fastener  for  large  door.    .  .  .  .  ■  ■  ■ 'g^ 

Patahties.  Mineral  industry.   1916 ^■v„--}x22 

Pay.  A.  H 519.  1086 

— Coke-oven   accidents    o*' ' 

— Standard  accident  reports 547 

Pay.  M.  L ^5^ 

Payal  mine.  Minn ■'^■^ 

Federal  Asbestos  Co 

Federal  copper  investigation  on  costs 

Federal.   Ida    

Federal  Gold  Mng.  Co.,  Calif 
Federal  Lead  Co..  Mo.     *"* 


1063 


979 


Photos . 


•561.  'loes 

Federal  Mng.   &  Smg.  Co.  ......  ....-622    1105 

—Star  Mng.    litigation 620.    8d6.    939.   977 

Federal    Reserve   Bd. — Gold   and   silver   eix- 

port    control     yO" 

Federal   Syndicate.    Mich •  •  •  ■  iiuo 

Federal  Trade  Commission _.  •;;100. 


Flotation.    Sulphides — Cascade   agitation... 
Flow    sheet — Ammonia   leaching.    Kennecott 

Cop..    Alaska    

— Burro  Mountain  mill 

— Concentration  of  p.vrite  in  coal 
— Consol.    Ariz.    Smelting    Co.     .  . 

— Drift    gravel    ^  . 

— Electrolytic    antimony 

— Leaching  plant    ' 

— Mt.   Champion.   Colo 

— Pilgrim's'  Rest.    South    Al 

— Round  Valley  Tungsten    

— Selective    process ■-;■■■• 

Tin   dredge.   Portuguese  Amer.  Tm .  . 

— Tom  Reed  mill    

— White  Caps.  Nev 

Fluorspar.   Colo ;  :•  •  \, 

I'luxes  and  methods  used  in  flre  assays 

Fobs.   P.  J •  •  •. „„_ 

Foley    pyrite   deposit.    Ont.     .  .  ........ ...  .    ^fi 

Fond  du  Lac  district.  Can..  Nickel  deposits.    45^ 

Fonda.  C-.  T • 

Pood    Administration    13 


.•781 

'74 

•513.  840 


.1110 
.  '68 
.  907 
.1103 
.  517 
1016 


1016 
765.  888. 

889.  1135 
1100 


371.  27: 

— Bminess  expansion   

■ — Contract   abrogation    _■  •  •    ?*» 

— Copper    price o'".  "y- 

— Price  fLxing.     Editorial Ji? 

— Steel  prices A^  •  ' '  W  V.' 

Feed     distributor.     Champion     Cop..     Micb. 

Photo 

Feeder.  Ball-mill 

Feeder.   Fuel,    pulverized 

Feldspar  as  potash  source Bas 

Felton.  Pres 5°i 

Ferguson.    H.  .  G ^  ■  ;  i Sa^ 

Perreira  Deep  Mine.   South  Af c^g' 

Ferris.  T.  E 1°- 

Ferris  BiU    300 

Ferroalloys.    Titanium,    metallurgy.  .  .  . 

Ferroalloys.  U.  S..  Imports  and  exports 

Ferrocarbon-titanium    

Perrochrome  in   alloy  steel . 

Perrochromium.   Decarburization    

Ferrochromium  manufacture 

Ferrochromium.  Metallurg.v  of .  .  .  .^;  .  ■ 

Ferromanganese.     See  "Manganese. 

Perrom,"inganese  alloy.   Saving  urged.. 

Perro-metaUurgy   research    

Ferromolybdenum.    Ont 

Perromolybdenvim  Smelting,  Colo 

Perrosilicon  analysis    

FeiTotitanium    

Perrotung'sten  smelting.  Colo 

Perrotungslen.  U.  S 

Ferrouranium.  Process   

— Uses    

Ferrovanadium.   U.  S 

Fertilizer  industry.  U.  S 

Ferv  radiation  pyrometer 

Pidehty  Mng.  Co.,  Colo 

Fidelity  Mng.  Co..  Ont •  •  ■ 

Field  notes  of  stope  survey.  Sample.. 

Fifteenth  St.  Mng.  Co 


180 


181 

960 

318 
369 


447 
913 
1095 
246 
895 
245 

312 
353 
512 
.  936 
.  514 
,  913 
,  936 
,  255 
.  853 
.  124 
.  255 
.  294 
.•350 
.  941 
.  .580 
.  422 
.1018 


.  ..569.  806 
32 


— Arsenic 

— Government  buys  wheat 

Food  Control   Act    

— Editorial     „  ,- 

Food    license    plan     .•••■. ?I5 

I'ood  must  be  provided  by  Amenca 14^ 

"Food  Makers,"    Ford's   tractors ISO 

Foote.  P.  W.     Daylight  Saving  m  Portugal  .391 

— Inexpensive  classifier    .TTno 

— Tin    dredging.  Portugal    li^g 

Forbes.    C.    R ■ 658 

Forces.  Surface,  operation  of 

Ford  Colliery  Co ■  •  • 

Ford.  H..   Making  airplane  cylmders 

Ford's  tractor  "Pood  makers".  .......... 

Foreign   Commerce   Bureau — Petroleum   ng- 

gures    

Foreign  trade. 


767 
438 
180 

260 


Retail  coal  profits  defined •  •  • .    6o^ 

State   administrators    .  .  .■ "''■''in-iQ 

Fuel   economy  in  brass  furnaces    ........  iy7W 

Fuller.  J.  T..  The  Arkansas  blue-sky  law.  .    IdO 

Fullers    earth.    Ga ^gOl 

—Photo ■  ■  •  •' '°'5 

Fulminate  of  mercury ''■'■o 

Furnace.     See   also   "Smeltery,     etc. 

Furnace.    Antimony   liquation 084 

Furnace.    Battelle    .....;...........  •  •  •  •  •    oAO 

Furnace.  Blast.     Con.  Anz.  Record  at  Hum-     __ 

boldt     .••,■•; SiS 

— First    water-jacket    ,°*? 

— Granby  Consol Jl" 

— Old  Dominion  charge 090 

Furnace.    Blende-roasting.   Choice   of 'oas 

Furnace    building.    N,   J.    Zinc.    Pahnerton. 

Photo     918 

Fui-nace  charge.   Granby  Consol :,A<o 

Furnace.   Cherry  distillation    104B 

Furnace  cover  lifting  device i"9i 

Furnace  lining.   Bauxite   for 4i' 

— Magncsite     j^-  ■  ' :  \'. .Kno 

Furnace.  Pahnerton.  N.  J. — Description .  .  .  ^509 
Furnace.    Reverberatorj-    —   Canadian   Cop. 

practice inna 

— Replacing  charge  hole    '"° 

— Wah  Chang  M.  &  S.  Co.    .....  ..•  v  •.•^- IgSS 

Furnace.    Smelting — Early   water   jacketed. 'SSe 

Furnace.    Zinc   Oxide .    07a 

— Leadvllle,    Colo.    ..........) 079 

Future  treatment   of  tailings    •*'^i 


Gadsden  shaft.  Jerome.  .A.riz. ...•lie 

Gadd.  C.  J..  Powdered  coal  for  steam  plants  9^6 

Gage   Mng.   Co.    N.   M. 110« 

Gale.   H.  S.  Nitrate  supply    ■J97 

Galena  crj'stals  in  mine  water 4»j 

Galena  mine,  Mo a9o 

Galena.  Separated  from  pyrite   =2 

Galium    in    JopUn    district     . 40  / 

Galls  Creek  Mng.  &  Devel..  Ore.    .  •  -  ■    816 

Gardner.  W.  H.  Those  who  drill  for  gold.  .•306 

Garflas.    V.    R ;,v;, h.i.'-    S3? 

Garfield   Chem.   and  Mfg,  Corpn.,   Utah...    334 

— Smeltery     i,-  •,•  -.-i  •:■■■•  •      •»"* 

Garfield.  H.  A.     See  also  "Fuel  Admimstra- 
tion."  ,rtQ 

— Biography     ■_•„•„•    JJR 

— Coal   regulation    o~o.  o;» 

— Fixes   wheat   price    439 

— Plans  of  Fuel  Administration   488 

Garford. 
Garibaldi 
GarUchs. 

—Photo     -^"2 

C-arloek.   H.  E 1016 

Garrison.   F,  L 806 

Garrod.   H.   W..   on  labor  conditions ^?oS 

Gar.v.  E.  H..  photo 'ioS 

— Iron  price  agreement 
Gas  and  Flame  Service 
Gas.  Casing-head  .... 
Gas  Defence  Service  .  . 
(Jas  fields.  Proposed  classification  of 


^  148 

•Caiif.".' 149,  863 

H  6o8 


See  "United  States,"   other  countries,   metals. 
Foreman.    C.    H..    A    lourteen-hundred   loot 

..oiott  1«9 


raise     -    ,., 

Forest    Hill    district,   Calif 

Forge.  Hood  for  portable    .  .  .....  ■ 

Fort  Schellbourne  Mining  &  Millir 

Port   Smith   Spelter  Co 

— Capacity     

Fort  Worth.    Okla 

Fortuna.    Ariz,     .  .  ...  ■  •  •  ■^•,  "c  ■  • 

Fortuna  Independ.  Mmes.  Utah... 
Fortunes   of   War    ...........■•■ 

Foster  mineral  production  mil .  . .  . 

Foster.  P.  L 

Foster.    W 

Fougner.   M.   N.  .  ...  .  .  .  ■  ■ •  ■  ■ 

Pourteen-hundred    foot    raise.    A.  . 

Fox.    il.   M 

Fox  Den.   Ark.    ..••••■  ■,:  ■ 

Franc  Cop.  Mng.  Co..  CaUl 

France.    Coal    

— Iron    ■. 

Silver  demonetization    


621 
•607 
.  .  .  150 
.17.  898' 
...  19 
.  .  .  777 
...  364 
...    366 


1071 

203 

^123 

104 

734 

663 

. .  32,   1052 

338 

968 


937 
831 
198 
529 

.,...,  ....^...  ^.„^„.,™ 196 

Gas    from    camp   rubbish    fatal 516 

Gas   legislation.   CaUf 819 

Gas.  Methods  of  exploring 440 

Gas.  mine.  Colo °9» 

Gas.     Natural — Sane     legislation     nccessarj- 

300.   .346 

Gas.  Natural.  U.  S ^^^•.?f S 

Gas.    Sulphatizing     "" 

Gas.   Use  of  smelting.  Chile 

Gases.  Mixtures.  Inflammabiuty. . . 
Gasoline  and  petroleum  shortage.  .  . 

G.isifler.    Kerosene 

Gasoline  consumption.  Statistics  . .  . 
"Gasoline  drift."  Bonne  Terre.  Mo. 
Gasoline   economy.   Manning  on 


•119 
.•206 
.  426 
.  300 
.1134 
.  197 
739 
356 


Gasoline  extraction -  .  ■    198 

Gasoline  situation.   Remedies  for ;,  J„S 

Gate.  Chute.  Counterbalanced    '■}ao 

Gales    A    O     1**' 

Cauger.   A.  W,  Inflammability  of  mixtures  ^^^ 

of    gases    

Gavin,    L.    T 

Gaylord.   E 

Gi>ar   stool.    Tests    

Gears.    Selection    of ■ 

Gcduld  Prop.   mine.   South  Al 

— R<-port    

Geggie,  J.  B..  died 


1113 

279 

•171 

^170 

.  .287.  873 

.->  in 

774 


10 


ENGINEERING   AND   MINING   JOURNAL 


Volume  104 


Page 

Geliter   Exten..    Colo 663 

Geldenhuis    D€«p   mine.   South   Ai 287 

General  Chem.  Co 441 

General  Eleclric  Co •801 

— Safety  Switch    •1040 

General   Fire  Extinruisiher  Co 629 

General  Magnesite  &  Masneela  Co.  Photos^l084 

General  Mn?.  Co..  Arii 621 

GCTieral   Keduction   Co..    Ga.   Photo    'STS 

Genesee.  Colo 801 

Gene««ee.    Ont 580.   1106 

Georraphical   handbook    9n 

Geolofpcal  conditions   in   iron  district 114 

Geological  investigations.  Duplication  of .  . .    200 

Geological  map.  Massey  copper  mines 194 

Geological  Soc.  of  Amer 313 

Geological   Survey.      See   "Sun'ey." 

Geologists  and  oil  industry   963 

Geologists  War  census 313.  726 

Geology   fellers.      Poem    894 

George.    D.  Lloyd    145 

George.  Mont.        816 

Georgette.    Mo 108 

Georgia  Mng.  Co..  Ark 322 

Georgia.    Potash    . .  .• 643 

Gepp.    H.    W 146 

German    influence  in   labor  disorders 3.58 

German    Thorium    Syndicate    562 

German    torpedoes    inferior 141 

Germans  destroy   Belgium  plants 888 

Germany — Amer.    property   in ???? 

— Buys   minerals    653 

— Iron    production     338 

— Mercantile   marine  losses 847 

— Steel.    Production    358 

— World  embargo  against 651 

Gertrude.    Colo 1063 

Giant   Ledge.    Idaho 107.    408,    663 

Gibbs    rescue    apparatus 795 

Gibson.   A.,   died 1016 

Gibson    Consol.    Cop.,    Ariz 940 

Gifford.   Ont 1064 

Giftonl.    W.    8.      See    "Council    of    National 
Defense." 

Gila  Cop.   Sulphide.    Ariz 734 

Gila  Devel..  Ariz.  188.  364,  578.  621,  814,   1018 

Gilbert  &  Barker  portable  oil  tank •666 

Gillice  ic  McCoy,   Nev 1106 

Gillis    A    Fink 231 

Gilman.   G.   H.      Decalescence-point  finder.  .   269 

— Drill   bits  and  drill  steel •ISe 

— Shop    for   sharpening  drill  steel •585 

Editorial      015 

Gilpin  Eureka.   Colo 815.    1063 

Gin.  G.     Decarburization  of  ferrochromium  246 

Ginsberg  mine.   South  Af 287 

Giragossian.    G.   T.    K 728 

Glacerie    Saint-Roche.    Belgium 888 

Glands.   Pump,   clearance  water  for •eo 

Glass   sand    148 

Glencairn   mine.    South   Af 287 

GlenrockDe  Beque  Oil  A  Gas  Co 788 

Globe-Miami   district.   Labor   15,    106,    641, 

'  772.   848 

— Award   accepted   72.5 

Globe  Mng..   Utah 1064.    1106 

Gloria.   Ark 900,   1144 

Glucinum.    Melting   point  of 229 

Godfrey.   H 1010 

Goggle    lenses.    "Resistal" ^802 

Gold.   Alaska    882 

— Drilling   for    '306 

— Tolovana   district    931 

Gold  assay  methods 617 

Gold.    Australia    252,    770 

— Prorlnction     358,    409.   1014 

Gold   Bar  Mng.  Co..  Calif .123 

Goldbeiring  Quartz,  Dutch  Ooiuia 177 

Gold,    nr     Guiana 289 

Gold   nuttes  Mng.   Ic  Milling 902 

Gold.    Calif 619.    855 

Gold  circulation  discouraged II.IS 

Gold.  Colo 3fl,T 

Gold  Cup  mine.  Colo 189,   408 

GoW   Dollar.    Colo 941.    1105 

Gold  Dollar.    So.   Dak 149.   234 

Gold  dre<tging.     See  "Dredge." 

Gold    embargo 489     609 

Gold     Hill.     CaUf 5,37 

Gold.    India    1064 

Gold  King  Exlen..  Colo 8"" 

Gold   KInir.   S.   D '.  !  ;il06 

Gold   lyode.   Colo 970 

Gold.  Meiicn.  Embargo.  .  .  .669,  736.  776,   1064 

Gold  milling  practice.   Mclntyre,  Onl 418 

Gold   mills  of   S     A  .   photos 'OO 

Gold   mlnn  supplies  embargo 1103 

Gold    mines.    Calif  .    Safety   in 12^ 

Oolil  mining  necessary  during  war?.  .1003.  1128 

—Editorial      1097 

Gold    mining — Suggestd    tax    exemption.  ..  1015 

Gold  nuggets.  I^argesl  found  In  Calif 901 

Gold.   Ont 612,  538,  900,   1002,   1020 

Gold   Ore   mine.    Ariz 000.   978,    1104 

Gold    Pan.    B    C 1146 

OoliI  Ou««'n.  Calif lOlH 

Gold  r^"  oTcry.   Dlrlnr  appoTBllia  for 365 

Ool.l.    Rhtvlesia    :)2t 

Gold    Rldgo     Ore 94" 

Gold    Kn»'l    Ronanza.    Ariz 1144 

fjol.l       •(.vrroijn.      Colo llOr. 

Af 894,  600,   540 

>    CrsnldliK 1032 

••I  ng  .    NsT 1 004 

"'        1O20 

'■-     rt  iicMm., r.'io 

'Uon 4H0 

366 

442 

110.5 

if I)71« 

' 461.    963.  07P 


0.,l.l..n     F,uh-T     Minns    Co.,    Calif..    Ukm 

nrrr  by   f    »    Rxplor.  Co 401 

Golden  rieecp.   Colo 149.   S57,    1019,   1144 
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— Flotation   plant   installed 365 

Golden  Gate.   Calif 901 

Golden    Hammer.    Ariz 866 

Golden    Horseshoe.    Australia 843 

Golden  Reef  Consol.,   Utah 500 

Golden    Reward,    S.    D 1106 

Golden  Rod.  Okla 364.  902,   1143 

Golden   Summit.    S.  D 234 

Golden's  converter   tuyere 'SiS 

Goldflelds  Consol.,   Nev 36,  234,    843 

— Report     500 

Goldschmidt    Detinning    Co 377 

Goldsehmidt.    H 014 

Goldschmidt   Thermit  Co 247.    913 

Gompers.    S 311,    9.32 

Good  Friday,    Colo 279 

Ooodluck  mine.   Ark 678.  900 

Goodman.   H.   E..   died 660 

Goodman.  J.  T..  died 774 

Goodrich.  R.  B 658 

Goodwin.  C.  C  died 405 

Goodwin.    CaUf 107 

Gordon.  E.     See  "McBee." 

Gordon.    W.    C.      Mining    methods,    Cbapin 

mine.    Mich 995 

Gottschalk.   A.   I.   M 772 

Government  Areas   (Modder).  South  Af....    287 
Government   control   of    business. 

See  also  "Railroads."  etc. 

Government    control,    U.    K 1012 

Government   control,    U.    S 1013 

Government  interference  with  industry.  .  .  .    722 
Government  nitrate  plant.     See  "Nitrate." 

Government   operation   of   mines 787 

— Editorial    809 

Government  operation  of  mines.  South  Af . .    S71 
Government  purchase  of  copper.     Editorial  532 

Government    R.B.    control.      Editorial 1008 

Government    ships   to  move   nitrates 440 

Governor.    Colo 941 

Gowan.   R 215 

Grading  a  sidehill  road 649 

Graham.    Calif 736 

Granby  Consol..  B.  C 234.  540.  660 

— Chrome-brick    jacket-bushing *QSO 

— Description  of  works •629,   •707.    ^74,3 

— Power  house    ^74,3 

— Production 321,  434,  648.  882,  1045 

— Tapping    floor   retaining   wall 763 

Granby  Mng.  &  Smg.     See  "Amer.  Zinc." 

Grand  Central.   Ariz 978 

Grand   Central.    Utah 1146 

Grand  Trunk  Pacific  Steamship  Co 630 

Grand  Valle.v.  Colo.     Photos 1040 

Granite.    Colo 107 

Granite- Poorman    mine    150 

Grant.    Minn 940 

Granville  Mng.   Co 1064 

Graphic  determination  of  heat  in  coal 201 

Graphite.    Ala..    Production 491 

Graphite  for  scale  in  boilers 10 

Graphite.   Madagascar    3 

Graphite.  Quebec    148,  1020 

— See  also  "Plumbago." 

Grass  Valley  Consol.,  Calif 107.  579.   1019 

GrasseUi   Chem.   Co 19 

Grat*ap.  L.  P..  died 1 142 

Gratiot     212 

Graton's.    Dr..    experiments    with    chalcocite 

and    rubber     252 

Gravel    w.ashing    plant •866 

Gravel    washing,    Siberia,    Winter 484 

Graves.   J.   P 321 

Gray.    E     F 676 

Gray  Eagle  Cop..  Calif 519.  979 

Grazclle  Ic  Honcr.  Ont IIOO 

Great  Britain.     See  "Unitod  Kingdom." 

Great  Butte  Cop.  Co..  Mont 1145 

Great    Falls.    Missouri   River ^262 

Great   Gulf   Lake   Cop.    Co 978 

Great   Northern  Ore   Properties 149 

Great   Western.    Wis 623 

Greater  N.  Y.  Liberty  Loiui  Comm 652 

Grecia   Mines   Co..    Nicaragua 664 

Greece   mineral   production 519 

Green    Biuk.   Colo 464,    941 

Green    Chrome    mine,    CaUf 37 

Green   King.    N,   M 1100 

Green    Mcehan.    Ont 150.    1106 

Greenback.    Ore 004 

Greene.  A.     A  Joplin  "String  pump" •480 

Greene.  A.  M.,  Jr 104 

tiieeno-Cananea.    See  also  "Cananea  Consol." 

Greene  Cananea.  Mcx 190.  691.  812 

Greenfield.    S 2,10 

Greenhorn,    Calif 1003 

Greening  Mng.  and  Mllllns.  Okla 1020 

Gre..nwa.v.   J.  C 103.   116,   812 

Griesheim   chemical   work*  destroyed 1093 

Grimth.    W 658 

Grimes.    J.    A 669 

Grinding    collector    rings ^844 

Grinding  conditions.  Expressing   (diagram) .    •Ol 

Grinding   cur\e».    Ixignrithmlc  plat •Ol 

Grinding   itroblems.    Solution   of ^61 

(Jrimlim- -wheel   siieods.   Legal.  Calif 384 


.1145 


\rk 638,    1104 

'  nntracts.  Conflicting 168 

i.r.i...   Mm.     Co..   Calif.,  9har«  Ismis 365 

(«nar«llng   a  refinery 1 1.12 

(iustemnl,! — Mining    applications     463 

Guok.    H.    A 212 

tluerln.    W 273 

Giioss.   H.   A.     Photo 64 

— Ammonia   leaching    391 

OnfTf-v    .1    P .  apiiolnteil  petroleiun  adminJa- 

'"'•■'  569 

■     II     P.      Photo 'lO.ll 

M     R       Photo 'lOSl 

'.;ing    Co 289 

I       N       MIcrosropIc  ttxtOf   of  tUttt 

"r"'  t897 

Gulf  Prod    Co..   Ala 776 

Gulf  Stales  Slcel  Co..  AI* 883,  856 
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Gunning.    W.    T 148 

Gustine  Magnesite  Co..   Calif 539 

Guston  Leasing  Co..  Colo 815.  939 

Gwin   Mng.    Co..    Calif 1104 

Gypsum.   Australia    1014 

H 

Hacket.   L.    &   Z.,   Mo 

Hadfield.    Sir   R 146, 

— On    avoiding  mancranese   waste 

Hager.    D 198, 

Hague.    Wm.      Photo 

Hahnewald.    A 

Hahnewald  Leasing  Co.,  Colo 

Haigh,    G.    E 

Haighl.    C.    M 

Halberstadt.  G.  H.     First  aid 

Haldtine.   W.   G 

Halifax  and  Mizpah  Exten.  Mine.  Nev..  ..'. 
Halifax.   PVoduction 540,  942,   080, 


Hales   &    Seymour,    Calif. 

Hall.  N..  died 

Hall.  R.  G. 


600 

950 

360 

669 

205 

108 

1106 

1106 

650 

t897 

618 

342 

1145 

628 

660 

669 

Hall  TunneU  Colo 907 

H.1I1,    W.   H..    Killed 1105 

Hamilton.   A.     Industrial   poisoning 23 

Hamilton.  E.  H.     Formation  of  zinc  ferrate  361 
— Use  of  parallel  bustle  pipes  in  smelting.  .    301 

Hamilton.    S.    H 110^ 

Hamlin.    C.    S '.'.'.'.'.'.  1014 

Hammer  drills.     See  "Drills." 

Hammond.  J.  H.,  on  Ceed  Rhodes  145,  273, 

319,  574 

Hampton.   Colo 815    979 

Hancock  Consol..  Mich.  107.  279,  857.  941,  1145 
— Production    365,    499,     622.     815.     901. 

1019.   1105 
Hancock  jig.     See  "Jig." 

Handy.  R.  S.     Photo "SS 

Hanford.    R.    S 1079 

Hanley.   H.   R.     Photo •705 

Hanna  Co..  M.  A 536.  777,  815.  980 

— Production     1018 

Hanna  Ore  Co..  Minn 189.   620    622 

Hansbrouck.    W.   P 104 

Hapgood.   N.     Copper  after  the  war. . .  . .  .  1055 

Happy  Camp  district.  Calif 663 

Happy   Thought.    Colo 539 

Hardenberg   mine.    Cahf 363.    940 

— New   ore    found 497 

Harder.   E.  C 276.   659 

— Mansraniferous  iron  ores  in  steel  making.    772 

Hardy,    R.   A 276 

Hare  Mng.   and  Milling.   Okla 778 

Hargrave.    Ont 108 

Hacker.   Wis 623 

Harold    mine.   Minn •757,    816 

H.arris.   E.  G.     Compressed  air t472 

Harrison.  F.     Car  shortage  cut 182.  440 

Harrison.   H.  T 676 

Hiarrison  Mng.  and  Milling  Co.,  Ark 856 

Harrison   Recovery  Works.  Colo 537 

Harrison  Reduct.  Co.,  Colo 857 

Harshaw,    Ariz 734 

Hartley,    G.    G 233 

Hartley.  Minn 823 

Harvey.   L.  C.      Brass  furnace  economr . . .  1079 

Harwood.  N.  H.     Area  of  segments 381 

Harvey.    W.   H 733 

Hasbrough.    R.B 1139 

Hascall.   C.   C 1060 

Haf»selbring.    A.      Mining    methods.    Magpie 

Mine.  Ont ^330 

Hastings.    J.    H.      Samplinir   and    analyzing 

zinc  ores    163 

Hatch.    R 1016 

Hatfield  main   coUiorjr 16 

Haulage.   Cost    507 

Haulage.   Desert,  by  caterpillar  trsetor. .  . .   090 

Haulage.    Granby   Consol 746 

— Hidden   Creek.    B.  C 632 

— Rttwiey.   Colo.     Photos 474.  475 

Hauling.  Sheet  steel  slip  for '841 

Haulttun.   H.   E.   T 678 

Hawkins.    Minn 1146 

Hawlev.    H.   J 658 

Hajdcn.    Ont 047 

Haj-dcn.  Stone  and  Jackling  companiss.  183.  363 
— Se»-  also  Ray  Con.,  etc. 

Haynos  Mng.  Co 538.  061 

Hnyward    Cop..    CaUf 322 

Haj-woo<l   vs.   Moyer.      Editorial 101 

Haj  woml.  W    D 487.  608.  816 

Hazzanl.    Calif 1010 

Heailers  in  B    A  W.  boilers.  B«iiewtng •.526 

lleatlframe.   Harold  mine.   Minn.     Photo...  •"S? 

— IniM    i.r..>,.,  ,  t.nc    •114 

—Mill  ..     •.547 

— M.  -  n        Photo •736 

— Sti-  i  i.lor 'SSO 

lloarii  '  'lianicsl.      Photo*....    710 

Heat.    i.i.  .«..,^    ,...  t,    with 348 

Heat  IriMiiiitui   tor  hardening  (•arinc *170 

Heal    units   in   coal ^201 

Healing — Powdered    ooal    for 026 

Heclft.    Aril 408 

Hecla  Consol.   Mng.  Co..   Mont 8.16 

Hncltt.   Ills 107.857.   900.   930.    1145 

Ho.l«.    Ida — 1400-ft.   raise ^123 

Hclges.  J    H.     Kniargtng  Chief  Con.  shaft.  .   290 

Hcanlcr.  J.  W.     Photo •706 

tlckclcr  m.asling  fuma«« •SBO,   •700,  701 

Ilcgeli-r    7.lnc   Co  .    Ill 10 

Hengic     J       Photo 681 

llelen.i  mine.  Mont 160.  868,  MS,  080 

Helena  Mng.   Bur..  Mont 1020 

Helium    detection    893 

HenokcM.  J    K.     Channel  scheme  mrth....    636 
HemlerMnn.    H.    P.      Jerome    Verde    drtlUng 

fake    636 

Hsndorvnn.   Y.     Oxygan  rescue  apparala*.  ■    706 

IIen<«ar.    IT     B 968 

Henri.h     C.    died 1143 

Henry.    S     T 1090 

Henryptta   Speltar  Co^  Okla 10 

Hen'ules.    Ariz 803 
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Hercules,   Ida 189 

— Cardoner    suit 1061,    1103 

Hercules    Powder    Co 829 

Hermann,    E.    L 618 

Hermes.    Colo 279 

Hermosillo  Cop.  Co.,  Mexico 664 

Herrenschmidt      antimony      process,      Wah 

Chang  M.  &  S.  Co 'eSS 

Hertwig,   Dr.     Ferrosilicon  analysis 514 

Hess.   F.   L 232.   335.   891 

Hetch    Hetchy    tunneling 813 

Heyworth.    J 889 

Hiawatha.   Colo 777 

Hickel.    Kan 736 

Hidachi,    Japan — Smoke    treatment 926 

Hidden  Creek   mine.    B.   C '629 

Hidden    Treasure,    Colo 901 

Higgins.    E 129 

— Hookworm    in    Calil 1087 

High   Five.   Mo 980 

High-grading    law.    Colo 619 

Highland  Chief.   Colo 1019 

Highland  Mary.  Colo 901.   939 

Highland-Surprise.   Ida 539 

Highways   Transport   Comm 929 

HiU  Gold  Mng.  Co.,   Ont 1106 

HiU.  J.  M.     Baryte  industry 428 

Hillebrand.     Distribution  of  molybdenum..    334 

Hillside,   Ariz 1144 

Hlllyer,    W.    E 50 

Himrod  vs.  Ft.  Pitt  M.   &  M.  Co 519 

Hints   about  mill  lighting 56 

History    of    wire    hoisting-   ropes 832 

Hitehman  Coal  &  Coke  Co 1058 

Hodge.  W.   R.     Shooting  a  shaft  house...  •965 

Hodgkinson.   H.  H 320 

— Record  drift.   Franklin   mines 216 

— Testing   efficiency    of    drills '4,35 

Hodgson.    J.    P.      Slope    cut-and-fill   method 

of    mining    •174 

Hoes  made   from   old  shovels '267 

Hoist.   Electric — Elm  Orlu.  Mont '791 

Hoist    indicator,    McCartney's '138 

Hoisting,   Cost    597 

Hoisting    efficiency    tests 794 

Hoisting  engines.   Old  Dominion ^1126 

— Triple   expansion.    Red   Jacket,   Mich....  •961 

— United    Eastern.    Oatman 1089 

Hoisting  in  raise  with  column  hoist *948 

Hoisting  rails  and  pipe •885 

Hoisting  ropes — History  and  safety  factors  832 

— Election  and  use 1075 

Hoistway.   Mesabi  Range,  Minn.     Photo... '755 

Holbert.    H.   M.,   died 320 

Holbrook.   E.   A 976 

— Recovery  of   pyrlte  from  coal "SIS,  840 

— Utilization  of  pyrite t472 

Holden  Mng.  &  Milling.  Nev 1064 

Holden.  N.  E 658 

Hole  puncher.   Hollow-steel ^565 

Holguin   Explora.   Co 150 

Holland.  L.   F.   S 1142 

Holland.    Minn 942 

Holland,  Tin.  Imports  and  exports 15 

HoUinger  Consol.,  Ont.  108,  540.  580.  734. 

736.  858.  1064 

Hollis,    F,    N 104 

HoUister,  H.  E 496 

Hollow  magnetite  electrod^s 731 

Hollow-steel  hole  puncher *o6o 

HoUoway,   G.   T.,    died 854 

HoUway    converter    669 

Holmes,   Mich 149 

Holmes,    T.    L 230 

Homelode.  S.  D 108.  900,  1146 

Homer,    Calif 815 

Homer,   Colo 735,   1105 

Homestake.  Okla 380 

Homestake,  S.  D 580,  900,  1146 

Homestead  Group,   Ore 623 

Homestead  Valve  Mfg,  Co 230 

Honey  Bee,   Nev 366 

Honnold.   W.  L 273 

Hood  for  portable  forge '607 

Hookworm.  CaUf 848.  1087 

Hooper.  H.  S.     Silver-palladium-cobalt  alloy  546 

Hoosier.   Neb 500 

Hoover.  H.  C.  104.  185,  227,  371,  765,  888. 

1031.  1139 

— Address  at  Business  Convention 567 

— Address  on  food  conservation 125 

— .\rticle  by  D.  Lawrence 274 

— Control   of   wheat 125 

— Perils  of  delay 140 

— Sen.  Reed  on 12 

— Six    requests    222 

— W.  E.  Mesom's  poem 1139 

Hoover  Mng.  &  Royalty  Co 978 

Hope.    L.    W 230 

Hopewell    crushing    plant     (United     Verde 

Copper    Co.)     '117 

Hopkins.  C.  6 294 

Hopkins.    E.    B 146 

Hopkins.    P.    E 337 

Hopkins  mine.  Mich 1145 

Hopper -bottom  truck  bodies "923 

Hopper    car.    85-ton 116 

Hord  AlkaU  Products  Co..  Neb 837 

Homor.    R.  R ^ 230.   315 

Fomsey.  J.  W 830 

Horton  F.   W 333 

nos«    clamping    with    wire •761 

Hose  rack.    Fire '304 

Hoetetter.  J.  C 659 

Hotchkiss.  W.  O.     Tests  of  Baraboo  quartz- 

ite    288 

Houghton  County.  Mich. — Report  of  mines 

inspector    734 

Houghton.  Mich 539.  623,  979 

Houkins.  P.  E 337 

Housing.  Anyox.  B,  C.     Photos *6.34 

— Clarkdale.   Ariz '543 

How  can  our  boys  fight  without  guns?.  .  .  .    335 

Howard.  L.  0 854 

Howe.    H.    M 659 

— Role  of  manganese  in  alloy  steels 467 

Howell,  Utah 234 
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Hubbard,  H.  M 215 

Hubbard.   J.  D 898 

— Drift  mining  in  Calif "863 

Hudson.   A.   W 276 

Hudson  Bay,  Ont 190 

— Production     778 

Hughes  Ranch,  Calif 451 

Hulett  unloader.  New  Cornelia.     Photo. .  .  .•839 

Hull   Cop..   Ariz 188 

Hull-Rust.  Minn 233 

— Production    353 

Humboldt.  Ariz..  Concentration  at ^70 

Humes.  J.     Clothes  hooks  for  change  house  522 
Hungerford.  Mich.  108 

Hunner.  H.  H.     Prevention  of  rope  jamming 

on  drum 174 

Hunt.   G.  W.  P 1144 

Hunt.  H.  D.     Flask  racks ^887 

Hunt.  J 230 

Hunter  Dredge.  Calif 451 

Hunter.    Ida 149 

Hunter.  J.  V.     Hose  clamping  with  wire.,^761 
Huntington-Heberlein   roasting  fuimace,  .  ,  .    698 

Hurd,    Ont 623 

Hurd.    R.      Photo •204 

Huron.   Colo 107 

Hutchinson,  C.  A.     Template  for  measuring 

drift    ^649 

Hyantha  mine.  Mont 190 

Hybinette,  V.  N..  and  his  electrolytic  process  215 

Hyde    flotation    case 951 

liydraulic   filling   fire  extinguishing 1026 

Hydraulic-power    canal    reconstruction •821 

Hydro-electric  power  plant.  Granliy  Consol..  ^743 

— Surf  Inlet  mine.  B.  C 342 

Hydro-Electric   Smg.  Co.,   Newfoundland.  .  .    736 
Hydro-metallurgical    treatment    of    concen- 
trate       843 

Hygiene.   Camp    740 

Hygiene.   Underground    600 

Hypotheek,  Ida 149,  777 

I 

Ibex,  Colo 107 

Ida    Blende,    Wis 816 

Ida  May.  Colo 941 

Idaho  Carbonate  HUl 735 

Idaho.  Colo 857 

Idaho.  Labor   577 

— Attempt  to  unionize 364 

Idaho  mines  production.  1916 14 

Idaho  Mng.  Asso 620 

— Papers,  etc 13 

— Protests  taxation 1014.  1017 

Idaho-Nevada.  Ida 1019 

Idaho.  Phosphates 293 

Idaho   School  of  Mines 1103 

Idaho  Springs  shipments 1063 

Idaho — Survey  completed 931 

Identification  tags 1056 

Igneous  concentration.     See  "Concentration." 
Ilgner-Ward  Leonard  hoist,  Elm  Orlu,  Mont.^791 

Illinois  Exploration  Co 280 

Illinois  Zinc  Co 19 

Ilmenita,   Pla •153 

Immel,   J.,   died 496 

Immigration  and  war 1093 

In.miscible  liquids.  The  problem  of 51 

Imperial  Devel.  Co.,  Okla 409.  580.  623 

Imperial  Institute   563 

Imperial  Munitions  Board.  Can 241 

Imports.     See  "United  States,"  other  coun- 
tries, metals,  etc. 

Income  tax  and  dividends 773 

Increased  production  of  lead 211 

Independence  Mng.  Co.,   Ark 1079 

Ir.dependence.    Mont 94.- 

Independent  Scheelite  Co..  Nev 741 

Index.  Calif 1144 

India.   Gold    1064 

India  Graphite  Co.,  Ala 940 

India.  Manganese  ore  from 203 

— Mica   165 

— Silver,    imports    and   exports 584 

— Steel    468 

Indian  Creek  Placer.  Mont 190 

Indian  Valley  R.R.  Co.,  CaUf 621 

Indiana  mine,  Mich 1105 

Indiana   Pub.    Service  Comm.   protests   coal 

priority  order    440 

Induction  motors.  Crocker- Wheeler '802 

Industrial  Accident  Comm..  CaUf 277 

— Safety  rules  for  gold  dredges 381 

Industrial  democracy.  Colo.  Fuel  &  Iron  Co.  748 

Industrial  expansion.    Austria 653 

Industrial  organization  in  Gt.  Britain 166 

Industrial  poisoning  in  manufacture  of  ex- 
plosives           23 

Industrial  research.  Canada 66^ 

— Great    Britain    804 

Industrial  unrest  in  Gt.  Britain 1007 

Industrial  uses  of  antimony 908 

Industrial  Workmen  of  the  World  233.  373. 
275.  321,  364,  365,  608.  641.  813.  903, 

941,  968,  1086.  1099 

— Agitator  hanged    2.31 

— Biwabik    failure    615 

— German  propaganda    •  ■  .   497 

— Editorials    31.   614 

— Expelled   from   Bisbee.    Ariz.      Photos. .,  •221 

— Labor  disturbances.  Butte 185 

— Menace  at  Wallace,  Ida 147 

— Nation-wide    raid     487 

— Probed  by  Council  of  Nat.  Defense 439 

— Red    card     "o' 

— Suppression  of.     Editorial •  ■  •    484 

Industries.    Non-essential    9..9 

Inlantrymen.    Metal   in   equipment    of 805 

Infection  as  accidental  injury 948 

IiiHammability  of  mixtures  of  gases 426 

Inflation  and  high  prices 610 

Ingalls.  W.  R 659 

— Spelter  statistics   17 

— Zinc-burning  as  a  metallurgical  process.  .•457 

Inhibitory   films  in   flotation •49 

IngersoU-Rand  Co 230 
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Inspiration    Consol.,    Ariz.    106.    183.    539. 

691.  1145 

— Milling  costs 106.  133 

— Production  434.  648.  734.  882.    (errata) 

387.  900.   1045.   1062 

Inst,   of  Metals    (British) 1142 

Inst,  of  Mng.  and  Metallurgy — Members  in 

service.     Editorial 1055 

— Papers,    etc ^419 

Insurance.   Coal   mine.   Utah 449 

Insurance  law.  Army  and  Navy 967 

Interest  rate  on  deposits.  Higher 724 

Intemat.    Assn.   of   Indus.   Accident   Boards 

and  Commissions 104 

Internat.  Magnesite  Co..  CaUI 662 

Intemat.  Nickel  Co 215 

— Canadian  Cop.   Co 900 

— Refinery,  Ont.     Photo ^798 

- — Report    426 

Internat.   Ore  Co..  Mexico 896 

Intemat.  Smg.  Co 580.   691.  696 

Intemat.  Union  of  Mine.  Mill  and  Smelter 

Workers 33.    187.    332,   498,   538,   661 

— Attempt  to  unionize  in  Ida 364 

— Labor  (iomm.  award  accepted 735 

Interstate-Callahan.      Ida.        See      "Consoli- 
dated." 
Interstate  Commerce  Commission.  Maximum 

freight  charge  on  iron  ore 208 

— Recommends  R.E.  federalization 1052 

— Western  freights  higher ^^^ 

Interstate  Iron  Co..  Minn 38 

Interstate.    Okla ,  777 

Inventory  board.  Perpetual "1047 

Investigations.  Geological,  duplication 200 

lola  Zinc  Co.,  Kan •  .    „19 

Iowa  Cop..  Utah 108,  280 

Iowa-Tiger,  Colo 939 

Ireland.  J.  D k'  •  -.iSS 

Iron    and   steel.    Canada ^ 127.    1062 

Iron   and   steel   conditions.     "Editorial 226 

Iron  and  Steel  Inst 536 

Iron  and  steel.  U.  K 201 

Iron  and  steel.  U.  S. — ^Prices 111.  283 

— Editorial 573 

Imports    and   exports 378 

Iron  anode  molds.  QuaUty  of ._.  .  •    '15 

Iron.    Australia    .;•?.%•    iVil 

Iron  Blossom.  Utah 190.  816,  868.  1106 

Iron,   Cast — Titanium  in 916 

Iron.    Chile     JgS 

Iron  Dyke.  Calif •  -  •  •  .279 

Iron    King.   Utah 324.   1146 

Iron.  Leadville  district -  •  •    '  7o 

Iron  Mask.  Colo 622,  941 

Iron    Mask,    Mont .190 

Iron  mining,  method.  Loretto,  Mich •134 

Iron,    Ont 1002 

Iron  ore  and  steel  regulation 400 

Iron  ore,   B.  C |09 

— Japan    glf 

— ^Lake  Superior ,  -"» 

— Manganlfarous,  Bed  Clifl.  Colo 1140 

—Minn 1018 

Mo 387 

Iron-ore   property,    prospecting *il5 

Iron  ore,  U.  S..  production,  1916 3o3 

Imports   and   exports '69 

Pig   Italy 15 

priJe  fixing 317,  937.  1136 

products — (Jovt,  prices 7-6 

Silver  Mng.  Co.,  Colo. — Activity 464 

;ron.    Spain    5*3 

[ron  trade  organized  for  war itnn 

[ron.  U.  K. — ^Imports  and  expoirts 3-9 
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Imports   and   exports 

— Wash 

— World   production    

Ironsides  Mng.  Co..  Nev • 

Irtysh  Corp..  Russia 

Ii  ving.    J.    A 

Irving.    J.    D 

Irving.  T.  C.  killed 

"Is  this  my  boy?"     Cartoon.     Facing 

— Editorial    

Isabella.    Colo ^iA-  ■  „■„■  --V 

Isle  Royale.  Mich.  183.  212,  323,  408.  n79 
777, 

— ^Production 498,    623, 

Italy,    Antimony    

— Iron    

— Mineral    output,    1916 

Itasca   Co,,   Ida.     Banner   season 
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1015 

1015 

898 
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J    B.  Ku-k  G.-1S  &  Acid  Co..  Kan 

J.  C.  Shepherd  Mng.  Co 

Jack  and  Tom.  Ore ; 

Jack  Waite.  Ida ^-  •.•,■•„■••  \."  "  V;  '  ' 

Jacket-bushing,   Chromebnck.   Granby  Con- 
Jacket,  " Nev.' .' .■  .■  .■ ." .■  .■ .' .■  .■  .■ ,' .537. '  899.'  Bii. 

J.ickhng,   p.  C 778.   933. 

Jackson 
Jackson 


Jackson    mill,    Colo 107. 

Jacob,   H.   E..   died 

Jacob's   Asbestos  Co 

Jacobus.  D.  S 

Jaeer.    O.    E 

Jameson,  Sir  L.  S..  died ,  •  ■ 

Janapau  Gold  Mne.  Synd..  Dut<ai  Guiana . . 

Janney.  F.  G..  Jr 

Janscn  claim.   Ont 

Japan — Zinc.   1916    

— Sulphuric  acid 

Japan  would  control  Chinese  iron 
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902 
941 

•680 

1145 

1102 

813 

149 

663 

1060 

1062 

104 

854 

976 

;iT7 
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Jardine  Gold  Mng.  &  Milling  Co. 

Jaroas.    S.      Pipe  bending   device 

Jasper  mine.   Minn — Acculent    record 

Jasper  Quarry  Co..  la 

Jayhawk.    Okla 

Jenkins.    D ■•  •  ■  •  •  ,•  • 

— N.  J.  Zinc  Co.'s  laboratory  at  Pranklin. 
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Jcnnlnrs  Gulch  Mnf.  &  lUIUncr  Co..  Cabf.  •   814 

Jerome  Cop..    Ariz *08.  663 

—Labor    108J?i 

— Shaft-rinklner   record US 

Jerome  Portland.  Ariz 777.  1018 

Jerome    Verde.    Ariz.    106.    148.    538.    734. 

856.  900  1018 

— Drilline  fake  statement ,.-•    535 

Jerry  Johnson.  Colo 107.  867 

Jessie.   Colo "33.  816 

Jewell.  F..  Talc  indaslry 'J 

Jip.    Combined   roiigher   and    cleaner 83 

Jip  floor.   Champion  Cop..  Mich.      Photo.. 'BOO 

— Joplin.      Photo '084 

Jifr.    Hancock,    improvlne.    in    concenlralinsr 

lead  ore   *036 

Jim  Butler,   Nev -  ■ 

— Production  190.  280.  366.  409.  452.  500. 

540.   580.   623.  664.   736.   778.  816.   858, 

902.    942.   980,    1020,    1064.    1106.    114o 

— Silver  price 450 

Jim   Crow.    NeT 11*8 

Jim  Crow.  N.  M 108 

Jirama    Ore   Co..    Ala ,  621 

Jobe.    W.   H 101? 

Johnson.    B.   M 774 

Johnson.    H.    L 107 

Johnson.  J.  E..  Jr.    Low-grade  manfraneee.  .1027 

Johnson,    I. oo8 

Johnson.    R.   H 668 

Johnston.  J.     Photo 'og 

Johnston.  W.  H 11*3 

Johnstone.    F.    W 106 

Johnstone.    J.   C 816 

Joints.  Concrelin?  leaky '800 

Jones  &  Lau^hlin.  Minn 407 

Jones.    D •    ao 

Jones   safety  car  stop •762 


Jonea.    T.   D.. 


..   _ 723 

Jonlin.    Columbus 150 

Joplin    district : 322.  662 

— Dust   menace    292 

— Electric    power    crippled "34 

— Electrical  prospecting  in 340 

— First-aid   contest    231 

— H.   W.    Kitson's   articles '1067 

— Highest    grade    ore 456 

— Labor     814 

— L.-ind    transfers 776 

— Methods   of    sampling 163 

— Milling  practice •583 

— Mine   operators   organize 899 

— Mining    costs    investigation 364 

— Mining   practice •SOo.  988 

— Phntoa    •389.   •eOS 

— Pumping    •395 

— Rolling  mill 1143 

— Water   troubles 661 

— Zinc  market   1027 

Joplin  Ore  &  Spelter  Co..  Kan 19 

Jnplin   zinc  market 102T 

Jones.    E.    I..    Jr 378 

Jones.   W.     Fires  in   mines 176 

Joseph.    A.,    died 362 

Josephin.    Colo 623.   815 

Jowptt.    J.    H 230 

Jualin     Alaska    Mines    Co..     Alaska 1062 

Judd.    E.  K 854 

Judfre  Mng.  &  Smg.  Co..  Utah 18.  620,  7:tR 

— Production    1064 

Julihn.   C.  E 362 

Jumbo.    Colo 622 

Jumbo    Junior.    Nov 366 

Jumbo  mine.   Alaska — Ore  analysis 781 

Jumbo  Mng.   Co  .   N.   M 858 

Junction    North    mine.    N.    S.    W. — Cascade 

agitntion    method     ^994 

June  Bug,   Colo 2.'J3 

Juneau,    Alaska.   Mill 94 

Juneau,   Alaska.  Mining  at •209 

Junkman,   Wanted  a  national 652 

Junta  Gold  Mng.  &  Milling  Co..  Colo 279 

Jupiter  mine.  South  of 287 


K,    A    K.    flotation    machines 2a4 

Kachelmarher.    N.    L.    C„    died 186 

Kahlcr      C.     E 107 

Ksno  Elecirif  Zinc  Co,,  Japan 18 

Kannnk    Metal,   Okla 684 

Kans.it      Colo 041 

Kansniirl.     Kan 623 

Kanli-h;  T    inr>v.I    proBls 530 

Kii..  I    ■rpu    Australia.  ..  .H28.    1014 

Km  .r  Co..  Colo 490.    1063 

K.-*'  rrhotlto  deposits 758 

— ^^  irlo  acid 612 

Kainnrr     i-rn^ni'tioo 434,  648.  882.  1045 

Kali,    K     J 278 

Knwao.ikl.    9 1016 

Kemlj-.    n     V 676 

Kecley.  J.     Wantsd  ■  okUoDal  took  man. .   652 

Keelhofrr     C 8S8 

Keoney    R    M 863 

Kollny.  C.  r 77R 

K<ltor»    V.  L 276 

Kelp    pnta«h    Industry 82P 

Kelp  Pro<lilcl.  m        829 

Kelno     Out 816 

Kritn    r        'In  1020 

Kt  774 

K'l  ■'Xl 862 

K.  Utah 778 

K'^i  "■•v  also  labftdluies 

•       .148.   183.  278.   770 

_  \  3B1 

_r  'TOO 

—  Ii  .:   proc<^«» 'TBI 

_pr.    .  SS8.    062.  S82 

KsniM-l,     J     IJ.,    d»»i 186 

Krainrdy  mine.  Minn 82.3.  461 

KcnnrdT  Mng.  *  Mltllnr  Oo.  Calif 188.  279 

Kent    Sir  8 890 

Kenyou  Copper  XInci.  IM. 193 

Ksora,    Ont 1106 
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Kerby   Queen.    Ore 1064.   1146 

Kern  River  oil   fields »77 

Kerosene   gasifler ,Toa 

Kerosene  Motor  Appliance  Co .11<J4 

Kerr    Lake    Mines.    Ltd..    Ont.      See    "Kerr 

neV*''Lake°Ming..    Ont 280.    623     1020 

—Production    580.    736,    778.    942.    1002. 

1106.  1146 

Ketchum.  M.  F §52 

Kettle  Valley  R.R ■_•  ■  •   |89 

Keweenaw.    Mich .oJ».  64^ 

Key.  A.  C.     Cost  reduction  on  the  Rand.  .  . .    565 

^-Ore  reseiTes  of  the  Band •28o 

— State  operation.  South  Af .    871 

Keystone.    Ariz 734.  866 

Keystone.    Calif 451 

Keystone   Mng.   Co..   Utah OiO 

King    David.    Utah "80 

King.  G.  W..  died •    "'P 

King  Solomon,   Colo 867,   1106 

Kingsley,   H.   E 1*9 

Kinney  Kobble  Manganese,  Vt..  ProducUon.   4o3 

Kinney.    Minn 816 

Kirby,   E.   B 104 

Ktrchen,   J.   G 146 

—Ore  treatment.  White  Caps.  Nev •OOe 

Kirkl.ind  Lake  Gold  Mng,,  Ont 150.  1064 

— Report    •  ■  •  -See 

Kirkland  Porphyry,  Ont 664.  1146 

Kirkpalrick,    G,   G.,   died 330 

Ku-kpatrick,  S,  F 104 

Kirtley,    L,    L,       Selective    lead-zinc    flota- 
tion     64,  102 

Kitchin     C oo6 

KitsoD,    H.   W.      Engineer   artillerymen. ..  .1004 

— Joplin   and  Mo.  districts •1067 

Klondike,  Drilling  for  gold  in '.306 

Kluttz,    W.    L 186 

Knappen,   T.  M.      Ford  tractors ISO 

Knights  Central  Mine,   South  Af 28. 

Knights  Deep  mine.   South  Africa 287 

Knopf,    A 732 

Komac.    Colo -■>« 

Eomakine,   T,      Smoke  treatment 926 

Komata   tube  mill  liners .177.  390 

Komet  Mng.  Co.,  Colo 622.  735,  979 

Knots    ■,  •  •  •  *88o 

Know-Nothing,   Calif 107.    736 

Knowles,   B.  W 230 

Knox.   H.   H 104 

Kochler    Tunnel    Colo 939 

Koford.   C.   A 1088 

Kootenay   Power  Co 662 

Kosaka  Zinc  Co..  Japan _18 

Kraomer.    Wis '78 

Krejci.  M.  W.     Development  of  copper  con- 
verting     *569 

Krogdahl.    A,    A 618 

"Kronprinzessin    Cecils" — Repairs    30 

Krupp  dry  grinding  mill  changed  to  wet ,  .    764 

Kurhn.    A.    F 732 

Kunz.    F 149 

Kusa   Spelter  Co..   Okla 19 

Kvshtim.     Russia.       I»roduction    434.     648. 

882.  1045 


La  Africana  mine.  Chile '.329 

La  Harpe  Spelter  Co..  Okla 19 

La   Londe.    B,    E S36 

La  Rose  Consol,     See  "La  Rose  Mines," 
La  Rose  Mines,   Ltd,.   Ont.   108,   778,    816, 

942,  1064,   1110 

— Production 980 

La  Rue,   Minn 1106 

La   Salle   Cop,    Co,.    Mich,    108.    183.    213, 

663,  001.  979.  1063 

— Production     498.    735,  777 

Labbe.  C,     Dividing  a  mortar  box -18 

Labor    Adjustment    Comm 311 

Labor,    Argentine    '370 

— Ariz.      (See  also  Labor,  Butte) 538, 

021.  641,  840,  1086 

Mediation  Comm,  ropt 848 

Strikers   accept    award 7"..5 

—Australia    328,    403 

— Butte,   31.  35.   185.   187.  277.  321,  403. 

408.   449,  497,   577.  813 

Card   rustling   system 466 

Editorial     •194 

Miss  Rankin's  views 357.  363 

New   Ideals  for 432 

—Calif i97 

— Central   coal   field 724 

— Coal  miners  ask  ralae 609 

—Colo 36 

Imlustrlal  representation  plan 718 

— Conimlnslon    to    study    unrest 600 

— Compulsory    arbitration    sohemo 813 

— Cons.-ripilnn        846 

— Co.-       ' leaching.  Alaska 786 

•  n  Calif 248 

— 1 1:  II    Inlluence 868 

—1)1,  i.oiit    of 311 

—Em  Is    422 

— Flat    lliMi    .lisirict.  Mo 270 

— Germany     1094 

— aioW'-Mlaml.   Aril 772,   776 

— Ida    677 

Attempt    to    uniODlse , . .    804 

BcVoty's   report    v 788 

—In  war .99 

— j»r.„no.   .\,[,- 100.  838 

I,. I  •  .  ■«  work 141 

I.  Editorial 143 

I,  Eilllorlal 032 

—I,.  1 .....187.   022 

_M. 0.36.   064 

K.iiiurUl     067 

—Mich 877,  891,  460,  860 

— Miners   nceept  penally  clanae 927 

—Minn 306 

Mo.    .  ■  .978,    101 

— Mont.    . 
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— New  ideal  for  unions 433 

— Okla 858 

— Ont 38,    734,    940 

— Personnel    work   and 797 

— Safeguard   during   war 969 

— Shortage.    Ark 931 

— Spain.   Welfare  work  at  Rio  Tinto 428 

— Shasta  Co..  CaUl 537,  577 

— South   Af 628 

— Telluride.  Colo..  New  wage  scale 440 

— Toronto     188 

— Troubles   ended.      Editorial 807 

— U.   K 1094 

Govt,    control    890 

War    production    898 

— U.    S 1006 

H.  W.   Garrod  on 1056 

— Ut.ih     - 33 

— Women's     366 

Laboratory.    Aeronautic    research 98 

Laboratory.   N.   J.   Zinc  Co..  Franklin ^425 

Lackawanna    Belle.    Colo 941 

Lackawanna   Bridge  Co.   Headframe   at   Za- 

ruma    mines     '239 

Lacy.    H.    B.      Playgrounds •842 

Ladder,   Safety  smoke  stack ^925 

Ladder,   Slope    •564 

Laist,    F,      Igneous    concentration    at    Ana- 
conda     ^458 

Lake   Angeline,   Mich 1105 

Lake  boats   for  ocean   trade 805 

Lake  Carriers'  Asso 399 

Lake,    Colo 107.    736.777.    815 

Lake  Milling,  Smg,  &  Rfg,  Co,.  Mich, 679.  1019 

Lake  Shore,  Ont 108.  234.  640,  980 

Lake  Superior  copper  production.   1917.  .  .1018 

Lake   Superior.    Iron  ore 308 

Lake  Superior  Iron  Ore  Asso 399 

Lake    Superior — Labor     377 

Lake  Superior  Mng.  Inst.     Papers,  etc....    995 

Lake    Superior    shipments 900 

Lake  Superior  Station 654 

— Perro-metallurgy    research 363 

- — Ore  dressing  engineer 920 

Lake   Syracuse.   Iron  ore I0l8 

Lake    View.    Australia t  843 

Lakes.   A„  died 1000 

Lamarline,   Colo 107 

Lamb,  M,  R 104,  208.  676 

— Credits  in  So,  Am 484 

— Corocoro   mill,    Bolivia 266 

— La  Africana  Cop,  mine,  Chile •339 

— Reflected  glory  of  mining  engineers 346 

— Shipping  silicia   brickbats •289 

— Tin    smelting    in    Bolivia 167 

Lampa  smeltery,   Peru ^4 

Lamps,  Brass  carbide,  dangerous 177.  390 

— McKay   backsight    'OOS 

— Mazda     50 

Land  Lead  Mng,  Co,.  Mo •764 

Lane,    See,   F,   K 100.   667 

— Assessment  release    1013 

— Chemical    progress    1136 

— On  manganese   424 

Langlaagte  Estate  mine.  South  Af .,,',,..  .   287 

I.angmuir.    1 49 

Langslroth.    C.    B 146 

Lanlz.  G.  N.     Spirit  of  service 607 

Lanj-on   Smg.   Co..    Kan 19 

LanyonStarr  Smg.  Co..   Okla 19 

Lanza.  A.  J.     Underground  mine  sanitation  699 

Larison.  E.  L 146 

Larson,    A,    G 160 

Last   Dollar,   Colo 670 

—Photo   of    Are '888 

Latsbaw    vs,    Stoddard 602 

Launoeton,   Tasmania.  Smelttn*  worka. . . .  SOS 

Laura   Q„    Mo 002 

Laurence  Mines  Co,.  Wis 463 

Laurie,  G,  W 938 

Laurium     218 

Lavell    Gold.    Arix 814 

Law.     Ark 130 

— CaUf 36,   537.   619 

Potash  Leasing  BUI 322.  491.  630.  012 

Digest    570 

Law,  Colo 018.   601.   730 

Rights  of  way  atroas  claims 661 

Law  decisions: 

— Australian  miners'   working  hours 403 

— Cain   va.   Mono  Lake  Lumber 601 

— California     water    rights '-54 

— Conlli.  line     irnbalakin;:    .-nnlracts 4HS 

— D.r  -  • ■         «  tts 

—Em  994 

En  I  '.'09 

—Em:  742 

-till, ,-;r) 948 

— Liability    u(    mine    iuaiuu.i;rs 1083 

— Liability  of   mine  suiierlnlondoni 874 

— Mine    Hen    claims    706 

— >lliu'    imnii^ing    rontract 662 

— Mini-    luxation,    Mont 

— Noi.-lii;>'ni'e   as  element  of  liability. 
— "OiH'ii    shop"    ui>held,  , 
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of    tailings .1018 

— Pro«tinn>tloiis  as  to  lixlo  ownership 688 
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Mi-t.illurgy.    Titanium    ferroalloys 013 

Mel.Tllurgy.    Western,   advancing 801 

See    under    names    of    countries. 
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Metropolitan    Zinc.   Mo.  .  .  .  .  .  ...  .  7.  .  .  ,  ...    778 

Menrhn     A     H 1016 

Mexic.in     Nev B70 

Mexico — Gold  Commission    801 

— fj.imnge  claims  to  be  adjnsted 974 

— Gold   and   Silver  unbargo 650.   736. 

776.  1084 

— Labor    064 

— I>'gal    lender    ,    623 

— Mnt,->l    export   tax 1020 

— Mining  ChMnhor  ostabtlshed 366 

—  Mining  aiiiiation 680.  663,  810.  040.  042 

—Mining   taxes 4f,2 

—Oil  explorations  in ino 

Mexico  s    lendomr    toward   oonflscallon.  . .  .    035 

K<lllnrial     .    flri7 

Meyer.    A.   T 63)1 

Mbtbt   a  Charlton  mine.   Sonlh   At 2H7 

Meyer.    E..   Jr .162.   441 

Miami  Cop.  Co..  Aril  : 

— I>abnr    407.    657 

— Minerals    Separation    flotaUon    cnao    102. 

100.  480 

R.   C.   Canbj's   spednl    article O'll 

Editorial     ^ OTl 

— ProducUon  278.  434.  408.  621.  048.  8fiB, 

— V.irions   notes 838.   B88.   ooi.  001 

Miami  Ada.    OkU 816 

Miami    Zinc    Syndicate ino 

Mica.    Can..    Market 446 

Mlc».    India    , 166 

—I'     K 776 

Michigan.   Colo 107.  622 
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Michigan.   Copper    1018 

Michigan    copper    district— Effect    of    price 

fixing    620 

— Views    •520 

Michigan  Cop.  Mng.  Co.  499.  539.  815.  857.  938 

Michigan.   Labor    321 

Michigan,    Mineral    products    in.    by    R,    C, 

Allen.     Review    t472 

Michigan    Northern    Power   Co 398 

Michigan    Smg.,    Mich 1145 

Michigan-Utah,    Utah 778,    980 

Microscopic  study  of  silver  ores t897 

Middle   Golconda    148 

Midget,   Minn 233,    622 

Midland   Inst,   of  Mng. — Papers,   etc 16 

Midnight.    Ida 622.    979 

Midway.   Nev. — Production 664,   902,    1145 

Midway  Sunset  area,  Calif.,  Development.  .    619 

Mile   Wide.   Ariz 1018 

Milford   Cop..    Utah 366.    664 

Military.     See  also  "War  Topics." 
Military  draft.     See  "Draft." 

Military  duty  for  Survey  engineers 98 

Military    preparedness t897 

Military     transports 423 

Mill.       See     also     "Tube."     "Cyanidation," 
"Flotation,"    "Concentration,"   etc. 

Mill  check  on  mine  sampling 884 

Mill.   Custom,   ore  sampling  at •BB 

Mill.  Krupp  dry  grinding.  Changed  to  wet.  .    764 

Mill   lighting    •56 

Mill  run  by  water  power 255 

Millar.    G.   A 976 

Millasier   Mining  Corporation,    Colo 107 

Miller   &   Roach   Mill,   Mont 1061 

Miller.    H.   C 925 

Miller    Hill.    Utah 902 

Miller    Lake-O'Brien,    Ont 150,    1146 

— Production     1002 

Miller,    M 1064 

Milliken,  J.  T 1106 

Milling  costs.  Inspiration  and  Bunker  Hill.    132 

Milling    lead-zinc    ores.    Wis *82 

Milling  methods.   Joplin  district •SSS 

— Kennecott    Cop.,     Alaska ^781 

— Mclntyre  mine,   Ont 418 

— Mount   Champion  Mng.,   Colo 918 

— White   Caps.    Nev "DOS 

Milling  number.      Editorial 101 

Millmen.    American.      Photos ^55 

Millmen.   Ear  protector  for ^217 

Mills.  Metallurgical,  of  U.  S.     Editorial. . .  .    103 

Mills.  Steel  consumption  in 658 

Minaker.    Ont 858 

Minaker-Kirkland.    Ont 580,     816 

Minarets  mine,  Calif 189 

Minas  de  Matahambre.     Seo  "Matahambre." 
Mine  accjuisition  by  aliens  forbidden,  U.  K.  1125 

Mine  de  Maries 10 

Mine  gas.     See  "Gas." 

Mine  lien  claims 795 

Mine   management,  Commonsense  of 091 

— Editorial     1012 

Mine  operation  on  the  leasing  system 462 

— Editorial     494 

Mine  Operators  Club,  Pichcr.  Okla 940.  980 

Mine-rescue   car's  itinerary    147 

Mine  sanitation.  Underground 599 

Mine  supplies  distribution  at  Old  Dominion  523 

Mine    tax.ation.    Mont 1103 

"Miner.    The."      School    of    Mines 83 

Mine  valuation  case,  Mich 939 

Mineral  deposits.  Economic,  Gs ^878 

Mineral    Flat,    Utah 902 

Minor.ll   import  committees  appointed 1096 

Mineral    industry.    1916 tl050 

Mineral  Milling  Co.,  Tex 108 

Mineral  Point  Zinc  Oo.,  Ill 19 

— Views    •lOOO 

Mineral   Products  Corp 828 

— Fire    at    plant 'SSO 

Miner.ll    rights   leasing.   Colo 601 

Mineral  Slide.  Calif.     Photo 'SOS 

Mineral   siir\-ey,  Ida,,  completed 931 

Minerals.      See  also   under   names  of   coun- 
tries, etc. 

Minerals.   Canadian,   Market   for 445 

Minerals,    Electrical    conductivity   of 340 

Minerals   Prod.   Corp 813 

Minerals   Separation  No.   Amer.  Corp.. 814.  940 

— Amer.    Zinc  caso 778 

— Butte   &   Sup.   ease  387.   444.    460,   495, 

675,   776,   1143 

R.  C.  Canby'8  special  article 951 

Editorial    972 

— German   allegations 020,   814 

Denial Oin 

— Judge   Bonrquin'a  doclrion,   lest 476 

Kriltorial 402 

— Machine    tests    05 

— Miami  case    102,  480 

H.  C.  Canby's  siiccial  fkrticle l»6t 

Editorial   07r 


173 
754 
1141 
1094 
1004 


Minerals.   War.    Development . 

Miners  trainctl  in  rescue  work  listed 

Miners-  training  school.  South  Af 

Miners'   w.iges,    Germany 

Mlnerv;i    Sche<.me    Co 741, 

Mine*,  liurcnu.     Se.-  "Bureau  of  Mine*," 

Mines    F.tlilor,    .Synd 1064 

Mines.    rioTornment    oiwration   of 787 

— KiiiloMal     787 

Mliiea  liirormalinn   Bur..  Utah,  organised..    450 

Mines,   Metal.   Ventilation  necessary 651 

Mines.    Russian.    Amrrlcans  may   work....      08 

Mines.   Vriilllatlon  of.      Editorial 807 

Mining    anil    Metallurgical   Club.    London — 

Paiiers,     ntc 261 

Mining  and  Metal.  Soc.  of  Amer.  104,  448. 

73».  808.  070 

— Annual    niretlnv    530 

— War  Minerals  Coram 173 

Mining    at   Juneau.    Alaska "SOO 

Mining    humaus.     Slate 13 

.Mining.  Chronology  of.  by  months  97.  876. 

447.  048.  868.  1002 
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Mining  Comm..  Russian 396 

Mining  Corp.  of  Canada 778.   816.  042 

— Production    778.  980.   1002 

Mining  cost  reduction.  South  Af 555 

Mining  costs.     See  "Costs." 

Mining  districts  of  Joplin  and  Mo ^1067 

Mining.   Drift,   in  Calif •863 

Mining    engineering    not    democracy.      Edi- 
torial     1012 

Mining  engineers  in  Kational  Army 204 

— Editorial    802 

Mining  expansion    212 

Mining  in  the  Argentine  Andes.  Map.  photos. •370 
Mining   Index....    41.   237.   412,   626,   810,   988 

"Mining  machinery  for  sale" 574 

Mining   methods,    Collahuasi,   Chile '916 

^-Chapin     mine,     Mich 995 

— JopUn     District •505,     088 

— Kennecott  Cop..   Alaska •781 

— MagTiie    mine.     Ont •330 

— Mission    mine.    Olda. — Photo 605 

Mining.    Antebellum.    Va •SOS 

Mining    Regiment.       See    "Eleventh."     aleo 

"Twenty-seventh." 

Mining  rights  on  public  domitin t897 

Mining.    Russia    063 

— Editorial 840 

Minnesota — Report  of  County  Mine  Icspec* 

tor 733 

Minnesota    State   Bd.    of    Health.    Drinking 

fountains    •607 

Minnesota.      State   ore  royalties 815 

Minneapolis    Station.      See    "Lake    Superior 

Station." 

Minnehaha  Devel.  Co.,  Br,  Guiana 289 

Minnesota-Connor.    Ariz 233 

Minnesota,   Labor    365 

Minnesota  Tax  Commission 040 

Minnie.  Colo.  . .  001.  041 

Minnietta.  Calif 408.  621.  041 

Mint   capacity.   Larger   urged 610 

Mioka.  Okla 1020 

Miser.  H.  D.     Manganese  in  Ark 247 

Mishler.    R.    T 658 

Missabe  Mountain   mine.   Minn 940 

Mission    Feat.    Calif 1062 

Missionfleld  Coal  Co..  Ill 513 

Mississippi.    Minn 001 

Missoula  Cop.  Mng.  Co..  Ida 663 

Missouri       Cobalt       Co. — Development       at 

Fredericktown    538 

Missouri.   Iron  ore SS*/ 

Missouri    lead    district.      Photos •559 

Missouri   mining   district •lOO? 

Missouri.    Mont 234 

Missouri    River.    Great    Falls 262 

Missouri  Zinc  Sm(r.  Co 10,  043 

Mistakes  in  mining.  Professional 264 

Mitsubishi  Co..  Japan 1039 

Moark  Nemo  Consol.  vs.  Robinson 1083 

^loctozuma.   Mex 108 

Moddcr  B..  South  Af 287.  873 

Modder  Deep.  South  Af 287,  873 

Modena   Mng.   Co..  Colo 570 

Modified   pitot   tube •210 

Modoc  Consol..  Colo 107.  777.  041.  1106 

Mogollon  District.  N,  M.     Photos 'i'i9 

Mohawk.    Calif 867 

Mohawk  Mg.  Co..  Mich 183.  180.  670.  816 

— Production     365 

Mohican.  Ariz 078 

Moir.  Dr.     New  molybdenum  tests 307 

Mold.   Dip.    for  bullion  samples '714 

Moldenke.    Dr 016 

Molds.  Anode.  Quality  of  iron  for 716 

Mollle.  Colo 1019 

Molly  mine.   B.  C 336 

Molybdenite  and  its  occurrences 333 

Molybdenite,  Australia 162.  262.  1014 

—Calif 1017 

— Manitoba   736 

— Norway 206 

— New  South  Wales 166 

— Onl 1002 

— Oregon    640 

Molybdenum  and  its  occurrences 333 

Molybdenum,  Calif 734 

Molybedenum,  Dr.  Moir's  teste 207 

MolvMenum — DlsUibutlon    334 

Molvbdcnum.   Manitoba    877 

MolylKlMuini  Syndicate.  Calif 335 

Mol,vbditc  characteristics   334 

Monanh.  Calif 107 

Monarch  Gravel  Mng.  Co,.  Calif 901 

Monarch  Pittsburg.  Mont.     ProducUon....    366 

Monaiite.    Fla •25.3 

— India   562 

Mond    Nickel    Co 103,    215 

Mondeau  claims,  Ont 1020 

Monel  metal  lags 1066 

Monell.  A 732 

Monitor.    Calif 735 

Mono  Lake  Lumber  Co 440 

Monoeco.    Utah »43.    1146 

Monroe.    Mich 1105 

Mnnta  Vista.  Ark 233 

.Monl-Blngham.   Utah..  108.   234.  824.  623. 

778.   868.   942 

Mont-Canadian    Oil    Co 661 

— Ana<"onda    deal     537 

Moiitniia — Co.al    situation     977 

Mont     Cop.      Labor 460 

Mont.,    I.4ibor     817 

Mont.  Mines  Co..  Nev 100 

— Production   .38,    108.    190,    '^34.   366.   409, 

462.   600.   680.  623.   73(1,    778.   810.   868. 

002.  9S0.   1064.   1106.   1146 
Montana — MomimrnI    commemorating    gold 

dlsi-i'Very     738 

Mont     INnver  Co 187.   276.  617.    1061 

— Smelting  works  at  Anaconda,  Mont '363 

Mont.  Soc.  of  EngTs 038.  1102 

Monto   Carlo.    Calif 370 

Monte   Cristo.    Calif 822.    857 

— Flotalinn    plant    Installed 400 

Mnnteiuma  A  Whisiers.  S.  D 108,  1100 
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Montezuma.    Calif 940 

Monticallo    Salt   Co 838 

Montreal  Mng.  Co 188 

Moore,     J.     B 976 

Moore  Mng^.  &  Milling  Co.,  Colo 777 

Moore,  P.  N 320,  806 

Moorshead,    A.   J 519 

Moose  Mng-.  &  Milling  Co..  Mont 778 

Moratoria  in  the  U.  S 141 

Morenci-Ariz..     Phelps-Dodge    concentrator.    *G0 

Morgan.   Ariz 1062 

Morgan.  J.  P..  &  Co 851,  1144 

Morning.  Ida 1105 

Morning    Star.    Mo 1145 

Morrison,  R.  S.     Mining  rights t897 

Morse.   R.  E.     Professional  mistakes 264 

Mortar-box,    Dividing   a 48 

Moscow  Station 612 

Moscow,  Utah 409,   580,  1020 

Moses  and  Kirchman.  K.  M 931 

Moses,    F.    G 854 

Moss  Back.   Ariz 900 

Mother  Lode  Cop.,  Alaska...  188,  278 

— Report   578.  853 

Mother  Lode  district,   Calif 813 

Mother   Lode   mines,    Calif.^-Cost    of   cross 

cutting    248 

Motherwell,    H,   A.   B.      Colorimetric   deter- 
mination of  bismuth 1091 

— Determination   of   siUca 275 

Motor.    Airplane 223.    537 

Motor  transport.  Manchester,   Eng 599 

Motor    truck    standardized 610,    767 

Mt.  Bischoff  tin  mine,   Tasmania 203 

Mt.     Champion    Mng.     Co.,     Colo. — Milling 

methods    916 

Mt.    Logan   Oil   Shale   Mng.    and   Rfg.   Co., 

Colo 788 

Mt.   Lyell  Mng.   &   Ry.   Co.,   Aus 18 

— Report 380.  1064 

Mt.  Morgan  Co.,  Aus 338 

Mt.   Washington.   Mont 903 

Mountain    Cop.    Co..    Calif 857 

Mountain    King    Mng.    Co 938 

Mountain  Mng.  &  Milling  Co..  Colo... 979.  1105 

Mountain  Top.   Colo 333.    '343,    '345,   857 

Moyer  vs.  Haywood.     Editorial 101 

Mudd.   S.  W.      Photo '305 

Muir.    D 938 

— Tabulated  air  lift  data 346 

Munitions — Better    control    needed 803 

Mimitions.   Canada    439.  939 

Munitions   delay    767 

Munitions.  U.  K 10,  890.  1134 

Munroe.    C.    E.      Danger    in    brass    carbide 

lamps    390 

Munson.   P.  C 733 

Mtlrex  concentration  plant.  Cahf 331 

Murex   processs    51,  53 

Murray.  G.     Formation  of  zine  ferrate ....    361 

Murray,    Mogridge,    Ont 943 

Muskogee  Lead  &  Zinc  Okla 777 

Muslin.    Blueprints    on 650 

Mustang.   Nev 500 

Mutual  Chem.  Co.,   Que 322 

Mutual  Cooperative,  Colo 1105 

N 

N.   J.    &   B.,   Mo 903 

Mabob  Consol..   Ida 365 

Nacozari.  Oil  tempering  device  at *485 

Naintu.  Burma.     Lead  smelting  at '25 

Naphtha  mixture    198 

Nason,   F.   L 659 

National  Acad,  of  Sciences.  Assist  on  nitro- 
gen fixation  site 441 

National  Assoc,  of  Purchasing  Agents 230 

National  Carbon  Co 398 

National  City  Bank,   N,  Y. 

— Conscription  of  labor 846 

— Effect  of  war  on  manufacturing 1008 

—Federal  control    180 

— Industrial   efficiency    j 991 

National   Coal   Operators    Assoc.,    Organiza- 
tion        439 

National  Conduit  &  Cable  Co 943 

National  Coal  Co..  P.  1 980 

National  Cop 279.  365,  857,  941,   1145 

National  Foreign  Trade  Council 1009 

National  Industrial  Conference  Bd.     Strike 

agreement  proposal    487 

National  Kelp  Products  Co 839 

National   Lumber   Manufactiu"ers   Asso.  .  .  .   539 

National.  Ont 580.  633,  858 

— Production     778,  980 

National  Potash  &  Iodine  Co 839 

National  Research  Council. 

— Census  of   Geologists 313 

— War   Minerals   Comm 173 

National  Rivers  and  Harbors  Cong 913 

National  Safety  Cotmcil. 

— Annual    meeting    519 

— Papers,  etc 547,  551,  599,  1075 

— Safety  legislation    532 

National   Steel   Products  Co..   Ala 978 

National     Tube     Co.       "Punishability"     of 

pipe    , .  '1048 

National  Tungsten  &  Silver  Co 902 

National  Tungsten  Co..  Mont 1064 

National  Tungsten  Mng.  Co..  Colo 279 

National  2anc  Co 19 

Natomas  Co.,  Calif 107.   777.   856, 

079.  1019,  1063 

— Report    498 

Natural  gas.     See  "Gas." 

Nauss.  R.  W 1088 

Naval  Reserve.  Electrical  engineers  wanted.    733 

Navy  aviation   service 1141 

Navy  releases  tin 1009 

Neal  and  O'DriscoU 149 

Near.  R.  G.     Waterproofing  leather  boots. .    347 

Nebraska.    Colo 149 

Nebraska.    Potash     827 

Nebraska  Potash  Works   Co 827 

Necessity    of     mechanical     ventilation     for 
mines    551 
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Neehi  Valley.  Col.     Dredging  in 481 

Needles  Mng.   &   Smg.   Co..   Calif.     Concen- 
tration mill    •594 

Neele.v  vs.  Snyder 173 

Negaunee.   Mich 777 

Negligence  as  element  of  liability 173 

Nelchina-Susitna  region.  Alaska 882 

Nellie  B..  Colo 539 

Nelson.    J 576 

Nesom.  W.  E.     Poem  to  Hoover 1139 

Netta  Mill.  Okla..  Photo '603 

Nevada   Consol 773.  980 

- — Memorandum   on  tax 1043 

— Production    434.     453.     648.     882.     902. 

1020.   1045 

— Report    386.  936 

— Various    notes    183.  373 

Nevada    Douglas    Consol.    Copper    Co..    ore 

treatment    ^119 

Nevada.  Earthquake  crevices  in *465 

Nevada   Goldsprings    409 

Nevada  Packard  Mines  Co..  Nev 664 

Nevada   Rand.   Nev 453 

Nevada  Smg.  Co 19 

Nevada.    Tungsten     741 

Nevada  Wonder  Mng.  Co..  Report 352 

New  Arcadian.  Mich 901.  941.  1145 

New  Baltic.  Mich..  379,  622.  663.  777,  979,  1145 

New  Boston,  Colo 623 

New   Bnmswick — Royalties    387 

New  Caledonia.  Chromic  iron  in 168 

— Ore  export    118.   518 

New  Cornelia.  Ariz 499 

— Cooperative  store , 3.31 

— Crushing    'SS 

— Leaching    plant    successful 364  • 

— Plant,   photos    •220,   839 

— Production    882.    1045 

New    Dinero.    Okla 815 

New  Dominion,  Colo 979.  1063 

New  Era.  Colo 901 

New    Goch   mine.    South   Af 287 

New  Haven  &  Hartford  RJi, 183 

New  Heriot  mine.  South  Af 387 

New  ideal   for   labor  unions 433 

New  Jersey  Zinc  Co.      See  also  subsidiaries. 

— Description    of   Palmerton   plants •508 

— ^Franklin   Laboratory    •425 

— Igneous   concentration    plant,    Palmerton. 

Penn •460 

— Palmerton   plants.      Photos 918 

— Stoping  methods  at  Franklin  mines •379 

— Various  notes..  19.  216.  281.  457,  972,  1037 

New    Kleinfontein,    South   Af 387.   873 

New  Lawton.   Mo 278 

New  Mexico  Mng.  &  Milling  Co 778 

New   Modderfontein    Gold   Mng.    Co.    plant. 

287.  •398.  872 
New  Mohawk  Mng.  Co..  Ariz.  498.  621,  662,  814 
New  patents.     Weekly  feature* 

New  Port  Mng.  Co.,  Mich 980 

New   Primrose   mine.    South  Af 387 

New   publications 472,   897,   1059 

New   Piu-itan.    S.   D 778 

New   Rose.    Wis 1146 

New  South  Wales — Mineral  production....      57 

— Molybdenite     155 

New   Tennessee  Mng.  Co..   Ariz.   232,    578, 

776,  814 

New  Unified  mine.  South  Af 287 

New  York  Central  R.R. . 183 

New  York  Electrical  Soc 898 

New  York  Engineering  and  Testing  Plant..  1030 

New  York.  Mineral  production  1916 648 

New  York.    Pyrite 947 

New  York  Subway  Constr.  Co 348 

New  York  Verde.  Ariz 814 

New  Zealand — Duty  on  tnetals 380 

Newfoimdland.  Copper  mining  in 978 

Ncwland.  D.  H.    Florida  rare  mineral  deposit  346 

— Pyrite  in  Northern  New  York 947 

Newlands,   F.   G..   died 1143 

Newman  Tunnel.  Colo 333 

Newnam.  W.  E 658 

— Photo     '705 

Newnam  mechanical  hearth.     Photos "719 

Newport  Mng.  Co..  Minn 633.  815 

Newray.  Ont 580.  903.  943.  980.  1030 

Newspaper  for  Butte  strikers 619 

Newton.    E 376.    441 

Newton.    H.  W 812 

Nichols.   W.   H.     Photo '139 

Nickel.    Canada    (See    also    "International." 

"Brit.    Amer.") 315 

— Matte  from  Sudbury  mines 215 

— Norway     296 

— For    Germany    846 

—Ont 512.  1003 

Nieves  mine.  Cuba 504 

Nigel,    South    At 872 

Nil  Desperandum  mines.  Colo 857 

Nipissing.  Ont.  .  .  .• 150.  234.  623.  942 

— Increases  cQuipment   500 

— Production 580.  778.  980.  1003 

Nissen.  P.  N 276 

Nitrate  costs.    Chile 471 

Nitrate  extraction  plant  140.  461,  575,  608, 

734.  768 

Nitrate  of  soda.  Chile 715 

Nitrate    promotions.    Ore 1088 

Nitrates,    Chile   releases 805 

Nitrates.  Domestic  supply 461 

Nitrates.  Federal  ships  to  move 440 

Nitrates.   Searching   for 397 

Nitrogen.    Atmospheric.   Cyanides    from ....      53 

Nitrogen.   Claude  plants  merger .398 

Nitrogen.  Fixation  of  atmospheric 241 

Nitrogen  fixation  plant  site  decided 441 

Nitroglycerin    214.    215 

Nixon    Nevada.    Nev 903.   1106 

Noble  Elect,  Steel  Co..  Calif.  189.  497.  621. 

777.  1105 
Noble.  J.  E.     Clear  water  from  streams.  .. 'SgS 

Noiseless  blasting   437 

Non-Crushing  Co.  mine.  South  Af 287 

Non-Ferrous  Metal   Ind.   Mill,    U.   K 1135 


Nonpareil  Gold  Syndicate.  Ltd..  Calif 1019 

Norcross  Chem.  Co..  Colo 883 

Norris.   6.  L.     Role  of  vanadium  in   alloy 

steels    557 

North  America,  gold  mills  of 90 

North  Amer.  Lead  Co 538 

North    Butte.    Mont.    147.    183.    234.    540. 

623.  736.  858.  903.  942.  1017  1106 

— Concreting  Granite  Mountain  shaft 453 

— Report    279   695 

North  End.  Cahf 537 

North  Kearsarge  mine 313 

North   Lake.    Mich 1105 

North     Queensland,     Aus  —  Tungsten     and 

molybdenite     J.  .  .    163 

North  Star.  Ark 233.  322.  734 

North  Star  Mill.  Colo 683.  939 

North  Star  Mines.  Calif 35.  843.  941 

North  Star.  Nev..  Production  380,  409.  623. 

816.   1064 

North  Dno.  Minn 663 

Northern  Cahf.  Power  Co 939 

Northern    Light.    Idaho 107 

Northern  Minn.  Iron  Co..  Minn 777,  1145 

Norlhport  Smelling  &  Refining,  Wash 334 

Northwest  Magnesite  Co..  Wash.  549.   580, 

1064,  1146 

Northwest    Mng.     Assoc 1103.     1143 

Northwest   Mng.  Convention 1143 

Northwest    Station    612 

Nova  Scotia  Steel  &  Coal  Co 978 

— Production     902 

Norway   mineral    production    1916 296 

Norwegian  nickel   for   Germany 846 

Nourse  mines.  South  Af 287 

Noyes.  W.  S..  Acquittal 449 

O 

Oaas.   T.   H 133 

Oak  Orchard.  Mo 815 

Oatman    Bur.    of   Mines— Oold   tax   exemp- 
tion suggested   1015 

Oatman   Southern.   Ariz i 1104 

Oatman  United.  Ariz 35.  407 

O'Brien.  F.  C.     Flask  racks ^887 

O'Brien.    Ont 980.   1003 

Observations  on  attracting  capital 375.  773 

Occupational  diseases   .  .  .( 223 

Ocean   Star.   Calif 663 

Ocean  Wave  Mng.  Co.,  Colo 622.  941.  1145 

OConnell,  C 898 

Oerundal.    F 890 

Oesteile,    H.    A 496 

Ofer  Mogul  Tunnel.  S.  D 334 

Officers'  Training  Camp.  Fort  Sheridan.  HI.  330 

Ogilvie.    N.   J 733 

Ohio  &  Okla.  Leasing  Co 939 

Ohio  Copper  Co..  Utah 150.   190.   902.  980 

— Production 409.  858.  1148 

Ohio.  Gas  pools  in ■ 207 

Ohio-Reynolds.   Ark 233 

Ohio.    Supply   of   oil  in 199 

Ohio   Tunnel.   Colo 979 

Oil.      See    also    "Petroleum."    "Pipe    Une," 
"Gasoline." 

Oil  and  gas.  Position  of 87 

Oil.  Conceneration  of  lead  carbonate •58 

Oil  driUing  in  Cuba 36 

Oil-dnlling    machinery    shortage 855 

Oil  Lands  Leasing  BiU.  Calil 1096.  1104 

Oil  leases.  Sale  of  Osage 902 

Oil  legislation.  C.  K 610 

Oil  prodncers  need  equipment 400 

Oil  shale.  Colo 788 

— Photo    '1040 

Oil  Shale  Mng.  Co..  Colo 788 

Oil    shale.    Utah 1017 

— Experiments    277 

Oil  shales.  Utilization  of 199 

Oil  survey.  Colo 855 

Oil    tank.    Portable •566 

Oil  tempering  device  for  drill  steel ^485 

Oil  treatment  of  gears i '171 

Oil  well  in  Cuba.  First  producing 168 

Oil  wells.  Calif.,  New  drilling  decreasing.  .  .    449 

Oinouye.    Y.    0 658 

Gkla.-Ark.  Mng.  Co 1144 

Okla.    oil    199 

Okla.  Spelter  Co 19 

Old  Calaveras.  Cahf 979 

Old   Chief.    Mo 233 

Old  Colony.     See  "Mayflower." 

Old  Dominion.  Ariz 135.  183.  978 

— Drifting  record    564 

— Mine    supplies    distribution 623 

— Photos    1126 

— Production 434.  648.  882,  1045,  1062 

— Smeltery    •696 

Old  Eureka.  Calif 149.  450.  621,  1062 

Old  Morning.   Wash 1030 

Old   ReUable.   Okla 980 

Oliver.    E 941 

Oliver  filter 'So 

Oliver.   F 330 

Oliver  Iron  Co..  N.  Y 947 

— Lease    expires    407 

Oliver  Iron   Mng.  Co.  149.   218.    578.  579. 

815.  857.  902,  942.  980,  1063,  1143 

— Production    ! 1018 

OUver,  Wis 816 

Omaha  Iron  Co..  Minn 499 

Onabam.  Mich j 539 

Onamena.   Mo 778.   943 

Onandago  Mng.  Co..  Colo 815 

Cnce  More.    Mo '.    942 

One  Forty  Leasing  Co..  Calif 1144 

Ontario-Kirkland    1020 

Ontario — Labor    36.    7.34 

Ontario.   Metal   production 513.    1003 

Ontario  Smelting  Co..  Mo 378.  776 

— New    smeltery   site 498 

Ontario    Silver.    Utah 736 

— Production    1064 

"Open    shop"    upheld 1058 

Openpit  mine.   Mo.     Photo 'eOS 

Operators.  Joplin.   organize 899 
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Ophir.  Colo 

Oiihir  Mill.  Mont..   Lllieation 

Ophir  Silver  Mng.  Co..  Scv.  733.  899,  941, 

Optical    erlass    derelopmcnt 

Ore  analysis.  White  Caps.  NeT 

Ore-bucket  dtimpins:  device 

Ore-cleaning.  Waste  in 

Ore  dressing  eogrineer.  Lake  Superior  Stat.. 
Ore      dres.siiicr.      Engineers      prominent     in 

Photos     

Ore  dressing'  scheme.  Central  Mill,  South  At. 

Ore  reserves  of  the  Kand 

Ore  sampling  at  a  custom  milt 

Ore  smelting'.  Swansea.  Wales 

Cre-sortinc  car 

Ore.  ThawiiiK.   in  ot>en   cars 

Ore  treatment.  White  Caps.  Nev 

Oregon   nitrate  rromolions 

Oreg^on   Short  Line  R.R 889, 

Orwon-Wash.  R  R.  *  Navifratloa  Co 

Orenstein-Arthur  Koppel  Co 

Ores.  Crushing   of.      Editorial 

Oies.    New   Caledonia 

Organization,  Army  tables  of 

Organization  of  industry  in  Gt.  Britain.  .  .  . 
Oriental  ConsoU  Chosen ...  149,  190.   843. 

— Production    

— Report    324. 

Oriental  Iron  Foundry  Co..  Japan 

Oro    Exten..    Colo 

Oro   Hondo.   S.   D 

Oronoffo  Circle  Mng.  Co..  Mo. 

Scf*  "Connecticut  Zinc  Co..  Mo." 

Oroville    Dredging.    Calif 

— Report     

Orpha  May.   Colo 

Orr.   C.  T 148. 

Orr  Gold   Mines.   Ont 

Ortiz.   B..  Accident 

Osage  oil  lease  sale 

Osborne  vs*  Eyster 

Os.'eola   Consol..    Mich.    18.    107.    212.   499, 

^   ,  622.  735.  941 

— Production 408.  498.  735.  1105, 

Osgood  Placer.  Ore 234.  980 
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815 

452 
1145 
568 
906 
•217 
247 
920 


959 

•349 

•437 

•905 

1088 

939 

187 

1052 

103 

118 

207 

166 

1106 

902 

540 


1062 

481 
979 
10(50 
409 
33 


Ouray-Puzzle.    Colo. 

Outfittinff  for  the  Amazon  Country.  . 

Owen.  Baldwin  &  McAllister 

Owen   Spelter  Co..   Kan 

Ownership  of  tailings  case 

Oxygen.  Liquid,  as  explosive 

Oxygen  rescue  apparatus.  Danger  of. 

Ozark.  Calif 

Oiark  geological  column 

Ozark — Geological    map 

Ozark  Mng.  Co..  Ark 

Ozark  Smg.  &  Mng.  Co..  N.  M 


1145 
1106 
.  079 
.  273 
.  979 
.  .->15 
.1105 
19 
.1018 
.  306 
.  795 
.  941 
.1070 
.1073 
.1079 
.   500 


Pacific  Coast  Borax  Co gog 

Pacific   Dredging    Co..    Mont !''    816 

Pacific  Electro-Metal  Co..  Calif 279    777 

Pociflc  Gold  Dredging  Co..  Calif '   735 

Pacific  Gold  Mng.  &  Milling  Co..  CaUf 814 

P.-iciflc  Potash  Prod.  Co 829    857 

Pacific    Utah    816.  858.  902 

Pack.  R.  W 059 

Packing  rails,  method  of .'!!*''  'ISS 

Palmer.   A    M.     See  also  "AUen  Property."   7fiR 

Palmer  Alkali  Co..  Neb 827 

Palmer.    C.    E..   died '. '. '. '    660 

Palmer.   E 148 

Palmer.  1.  A 536 

Palmer.   'T  H.     Cascade  agiution '.'.  •993 

Palmer.    W.    S.     Quick    lime    formation    in 

p,^"""'"',  -^ 625.  883.   1087 

Paloma.  Utah 108.  818 

Fan   American   Magazine t472 

Panjrity.  L.  S V207    639 

Paper  in   Merrill   presses.   Use  of "   sfn 

Papworth    M.     Wrench  for  special  uses.  .    •268 

Paramn.   Mexico    62.3 

Paramount  Reduction  Co..  Colo. '.'.233.  815    941 

Pardc*"   J.  T 278 

Pari^  Transvaal  Oold  Mines.  .'.'.'.'.'.'. oso 

Park   City   King.    Utah "680 

Park  City  shipments.   108.    324    540.   736 

t.    ..   a.         ,    r.  ,  858.  080.  1064,  1146 

Park   Tunnel.   Colo iiji 

Parker.   D.  J ;  ; 'JJj 

PirkT    R    A.    SampUog  low  grade  ore.  .  .  .    522 

M     photo .206 

*• 34 

<    Butte.  Converting  at 'eoo 

"  O"' lion 

, 1146 

'■■  -wu *oa 

'„    '"wJ HBR 

^    •••„■ 1016 

'•"    C" 1064 

1 82 

• 962 

Separa- 

n^I'J.'j ''*',."'  '"™»"  owned ....  706.  840.  847 

Pathfinder.  Mo iji 

p,iri>-i,     «md..    Ont.     (Boston     HoillngBr) 

834,  902.  980.  1146 

808.  lOlfl 

•. ftlR 

-"-ue  apparalns 706 

■  ,  Colo p.-jn 

""> 870.  (103 

\4,-i 890 

™«<' .14 

^^" 188.  278 

068.   817 

.•.111,- •  •  •  •    976 

AlbmU 778,  no2 

• 1100 

■'     "       "re  •ampllnr  »l   •  ciMtom 

mill   »nfi 

Pearlman   Co '.'.','.'.'.'.'.    276 


Page 

Pearlman,  M,  M 854 

Pearson,  Minn 149,  678,  1105 

Pearson.   S.   P 216 

Peat  fuel    t472 

Pebbles.  American  tube-mill 63 

Pebbles  for  regrinding  mills 1047 

Peerless  Jennie.   Mont 150,  980 

I'eirce  and  Smith  horizontal  converters. 671.  674 

Penalty  clause  accepted 927 

Penman.  D.     Compressed  air t897 

Penn  Canadian.  Ont.,  Production 980 

Pennington.    Minn 1145 

Pennsylvania.    Colo 622 

Pennsylvania  R.R 182 

Pennsylvania  Salt  Mfg.  Co 691 

Pennsylvania    Smg.  Co 281 

Penock.  J.   D 630 

Pensacola  Tar  and  Turpentine  Co 104 

Fere  Marquette  R.R 182 

Perfetti.   Mai 440 

Perin.  C.  P 1016 

Perkin  medal  for  A.  J.  Rossi 1 142 

Perkins.  E.    Time  saver  for  surveyors •135 

Perry.    O.    B 854 

Perseverance  mill    •209 

Personal  liability  of  superintendent 874 

Personnel    work   and   labor 797 

Peru.  Copper   "4 

— Minerals     .558 

— Oil  supply    199 

Peruvian.  Colo. 622 

Peterson.    A.      Rapid    drifting    at    Jerome. 

Ariz 436 

Peterson    Lake    Mng.    Co..    Ont. — Dominion 

Rcduct.   tailings  case 1018 

— Report    452 

Petroleum    and    gasoline  situation 197 

Petroleum    legislation.    Calif 619 

Petroleum.  Methods  of  exploring 446 

Petroleum.   CaUf 775.  939.   977.   1017 

— Committee  rept 897 

— Production    chart    ,.  , .  1074 

Petroleum    engineers,   Calif 1061 

Petroleum  industry  and  geologists 963 

Petroleum.  Proposed  classification 196 

Petroleum    prospecting 199 

Petroleum.    Russia    558 

Petroleum — Sane  legislation  necessary. .  300.  346 

— Shoitage 196.  254.  260 

Petroleum.   World  production 747 

Phases  of  employees  injury  suits 994 

Phelan.  M.  C 233 

Phelps-Dodge  concentrator.  Tyrone.  N.  M .  .    •73 

— Morenci    60.  137 

Phelps-Dodge  Corp..  Ariz 33.   183 

Philadelphia.   Ark 078 

Philbin.    Minn 8ir> 

Phillips.    W.    B 659 

— Sulphur  deposits.  Western  Texas 044 

Phillip.^.  W.  H.     Selection  of  gearing ^170 

I'hillipsburg   Mng..    Mont 815 

— Mansf,inese  production   1143 

Philp.    C.    von 146 

Phoenix.   Calif 621 

Phosphate  e-tperiments.  Pacific  northwest.  .    726 

Phosphate.    Ida 292 

I  hosphate  production   curtailed 877 

Phosphate   Rock,   Australia 353 

Photographs      from      the      field.        Weekly 
feature. 

Pieher    Lead    Co 279.    360.   583 

Pichcr,    Okla..    photos •eoS 

Pieher  Mng.  Co..  Mo 816 

Pickands-Mather  Co..  Minn 407.  453.  578 

Piokard.    B.    0 638 

Pierce.  H.  J.     Improvement  of  waterways.  .    668 

Pierce,  P.  E 271 

Piez.  C.  A 889.  1102 

Pig  iron.      See  "Iron."   ' 

Pig  lead   carload  increase 1141 

Pigott,   W 280 

Piles,  Conical,  Volume  calculation •525 

Pilgen,  T 813 

Pilgrim's  Rest,  South  Af, — Cyaniding  proc- 
ess       469 

Pinal  Consol..  Ariz 734.  856.  1062.  1144 

Pinal   Devel.  Ariz 188.  678,   662,  776 

Pinal  Dome  Oil  Co.,  Calif.,  sells  out 406 

Pinchot.    G.      Waterpowcr 928 

Pine  CrH'k  R.R..  Ida 187.  639.  622 

Pine  Creek   zinc  deposits 6 

Pine  Grove  Mng.  Co..  Calif .1062 

Pioclip  an-.i.  Nev. — Rock  formation 760 

Pinner  CoiiRol.,  Colo 2.*?3 

Pion.'or   Iron,    Mich 837 

Pipe   Lending  device ^1046 

Pipe    ennniN-tlons,     OfTsct •.302 

Ilpo—IIoistlng    method •886 

Pipe  line.   Steel,  covere<l  with  concrete.  ,  .  ,  •Ses 
Pipe,    means   of    suspending.  ..  •266.    '267. 

•258.  250 

Pipe.    Steel.    "Punishability" •lois 

I'li'iri.-  .irr  iMgemnnt  for  filling  air  rhambors  '219 

in.llHxl 'aiO 

'li    Bill,   Calif 832 

I'lah  Potash  Co 409 

■     :..        816 

^Ii...'     Co 166 

<-.vllf 1019 

lif 189 

.'.  A  Mlllinr  Co..  Or*. .   600 
10 


•  .10 on.t 

104 

rnndack* 1053 

364 

2r.2 

'  iiif      8pn 

—  folnmbla    670 

— F    w.    Draiwr's  Importalloa loim 

ri.nilnnm    Metals  Co 907 

PlAllniim.    Russia    180,   387,   771 

—Spain    1182 

PUllnum  furrer  V.  8.. . , 960 


Page 

Playareal  district,  Costa  Rica •739 

Playgrounds    ^842 

Playter    Bros.,    Mo 980 

Plenaurium  Gold  Mines,  Ltd,.  Ont 234.  788 

Plews   antimony  oxide  process 687 

Plier   screwdriver  attachment •926 

I'linoo.  Calif 734 

Plouiii.   R 417 

Plugging  diamond  drill  holes 'SOS 

Piiimas  Basin  Mines  Co.,  Calif 777 

Plumb.  C.  H 662 

Plumbago.    Australia    252 

Plumbago   crucibles    797 

Plumbago  Graphite  Assoc 1096 

Plutus.  Utah    816 

Plj-mouth  Consol..  CalU 149.  450.  1062 

— Mill.      Photo 93 

— Production    498.   1143 

— R^'Port    866 

Plymouth.    Mich 941 

Po<"ahonta3.  Ariz 776 

Poetry 273.  339.  1139 

Point  finder.   Decalescence 369 

Poisoning.  Industrial,  and  explosives 23 

Poland.    Zinc    1077 

Pole  Star  Cop.  Co.,  Utah.  .  ,540,  778,  858,  1146 

Polk-Wendall.  Ark 1104 

Pomona    pump    •395 

I'oole.    Minn 940 

Poors  Manual    1472 

l*orcupine  Crown.  Ont 280.  1146 

Porcupine  gold  district.  Ont 418 

Pon)ii.vry  Di'Ke.   Mont 736.  838 

Porphyry    reports — ^Editorial     934 

Port  Arthur  Cop..  Ont 1064 

Port  Colbome.  Ont..  receiving  plant  at..,.    216 
Porter.  G.  G.     Perpetual  Inventory  board.  •1047 

Porterfield.   J.   F 222 

Portland  filter    •86 

Portland  Gold.  Colo 622.  735.  777.  815.  901 

— Mill.      Photos    '93 

Portovelo  C.-uial  reconstruction •821 

Portugal.    Tin    dredging •1109 

Portuguese     Amer.     Tin.     Co. — Descriptive 

article    'IIOO 

Postage  rates  increased 724 

Position  of  gold  miues.     Editorial 1097 

Postuia.    G.    E 230 

Potash.  Alsace  as  war  aim 1056 

Pota.^h    from    alunite 218 

Potash.  Ga 643 

Potash  lands.  Government  lease 1045 

Potash  from  cement  dust 852 

Potash  Leasing  Bill.  Calif.  322.  491.   630. 

570.  612 

Potash.  Points  about 366 

Potash  problem.  Attacking  the 491 

Potash   Products  Co..  Neb 827 

Potash  prospecting  in  Southwest 848 

Potash.   Tex 297 

— U.  S 353.  827 

Potassium    nitrate    214 

Potosi.  Bolivia.  Gas  used  as  fuel 206 

— Tin    smelting   In 187 

Potter.  C.  V 963 

Poverty  Bar  Dredge.  Calif 979 

Powdered  Co.al  Engineering  &  Equip.  Co..,   578 

I'owdered  coal  for  steam  plants 926 

Powell,  A.  L.     Hints  about  mill  lighting,  ,    •ii6 

Power  house.  Granby  Consol '743 

— Matahnmbre  mine,   Cuba •606 

— St.  Joseph   Lead 'SO? 

Power   transmitted  by  belts 305 

Powers.   Colo 233.    735 

Pre<-ipit,-Hion  by  zine  dust 68 

Pre<^ipiiation.    cadmium    72 

Precipitation  pre<tses.  Use  of  paper  in 026 

Preservation  of  wood.  Economic  importance 

of     '9S6 

President's  Mediation  Comm.      See    "Media- 
lion." 

Presidio  Mng.  Co..  Calif 941 

l*ress  restrictions  defined 805 

Preston.    Ont 008 

Pn'ston   Peak.    Ore 234 

Price.   B.  A.     Driller's  troubles,  poem 373 

— Shifter's  advice.     Poem 350 

l*rice».     See  names  of  minerals,  etc. 

I'ri.-es  and  Inllation 610 

Prices.  Current — Materials  and  supplies  111. 

283.  4.-.5.  667.  861.  1023 

— Fixing    287.  673 

Cchamber   of   Commeret?    referendum .  . 

610.    846 

Editorials 100.  1,S2,  .'563,  401,  1097 

Prices,  high.   Remedy 99 

Prices    .-Matter  of.      Editori.al 143,   317 

Prlees  of  ni.'tal  and  War  Industries  Board.  .•271 

I'rlile  or  the  West  mine.  Colo 189.  939 

I'rmin  Westeni   Spelter  Co 17 

— Capacity    10 

rrimini:  n  centrifugal  pump •880 

Pninos    Chcm.    Co..    Colo.    279.    400.    883. 

663.  7.13.  0.3S.  041.   1106 

Prince  Consol.  Nev 409,  780 

Prince  of  Wales.  Utah 108 

I'liii. .  «-.  K^iale  mine.  South  Af 887 

I'  Goldmines 843 

•       890 

for  coal 1008 

'inns  to  steel  men 008 

818.    441 

.■.•..'.... ■.•.•.•.•.•^-  m 

'  exce«stve 183 

Aris 848 

■lines 787 

"« 043 

.e. 876.  778 

n   tlermany 987 

■  properly 'llS 

.1 100 

trldty 888 

I  ''mpanles.    Bdllorial..    988 

IT......  .„r     ,   r...|.r„.i     •8M 

I'rovineml.   Unt 640,  883,  080.   1030 

l*Ufldllnff   furnace — Powflered  coal  for 930 


July  1  to  December  31,  1917       ENGINEERING   AND   MINING   JOURNAL 


17 


FuUey.   Enlarging   a    

Pulleys.    Crown   on 

Pulsifer.   H.   B 

Pump,     Centrifugal.     Jacket     Shaft. 

Photo     

— Priming    

Pump  glands.  Clearance  water  lor.  . 

Pump.   New   rotary  vacuum 

Pump-valve  seat    fastening 

Pumping  contract    .  .  .  _ 

Pumping.   Joplin   district 


306 

.  .618.    658 
Micil, 


Rand  mining  .... 
Rand  ore  reserves 
Randall.  C,  A... 
Randall, 


.•395 

.•243 
.•268 
.  •801 
•1048 
.390,  441 


Pumps,  observations  on  sinking 

Punch  for  hollow  drill  steel 

Punching  machine  for  bits  and  shanks.  . 

"PunishabiUty"   of  steel  pipe.. 

Purchasing  Comm . 

Purchasing    war    supplies "g 

Purdue.  A.  H.,  died.  .  .  .  . 114" 

Pure   Quill  Mng.  Co.,   Calif oil 

Putnam,    G.    W.  .    . 607 

Pyrenees  mine.   Mont •  • °^° 

Pyrite,  Cuba.  Supposed  discovery  false. 

Pyrite   imports    dispute 

Pyrite.    Northern   New   York .  . 

Pyrite   recovery  from  coal .... 

Pyrite,    U.    S ,•.■•••.• 

I^rite    Utilization    of,    in    Illinois    bitumi- 
nous  coal    

Pyrites,    Arsenical.    Spain.... 

Pyrites    needed    

Pyrites.    Norway    

Pyrites,   Spain    . ■  •  •    •    "' 

Imports   and  exports 896,   1010 

Pyrometer  for  blacksmith  shop.  .......  ...    -Jou 

Pyrrhotite,  Katahdin.  as  source  of  sulphuric 

acid     2iS 

Pyrrhotite.  Me. ]°° 

Pyrrhotite   ores.   Testing 


Randfontein  Central  mine.  South  Af 

Randsburg-Atolia,   CaUf 

— JCarnival    

Range  Line.   Mo 

Rankin,   Jeannette  M 

— Addresses,    Butte    miners. 
— Testimony,  Mines  &  Mng. 
— Views  on  copper  industry 
Ransome, 
Ransom.  R.  S.,  Jr 
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,1120 
,•386 
.  150 
.  658 
.  287 
901,   939,   1104 

977 

902 
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Segments   of    circles,    areas 333 

Scgor  Mng.  &  Milling  Co..  Calif 1144 

Selection     of    gearing •170 

Scloclivo    lead-zinc    flotation ^64 

Self-closing    mine    shaft-door •SOO 

Sellers.    Minn 813 

Sells.    Utah 778.    858.  942 

Semenikow   converter 669 

Seminole  Cop..  Utah 500.  816.   942 

Seneca    Consol..    Calif 777 

Seneca  Fault.    Mo 1145 

Seneca.  Mich.  313.  333.  622.  815.  901.  941.  1063 

Seoul   Mng.    Co..    Chosen 1106 

Separation.      See    "Concentration." 
Sequoah    Lease    &    Mill,    Mo. — Haj-nes    Co. 

takes     538 

Sots.    Timber    650 

Settlers.    Tenn.   Cop.   Co '890 

Seven    Bells.   Calif 777 

Seward    Dredging   Co 802 

Shackcllord.    vv.    B 148 

Shackleford.    W.    C,    died 34 

Shada    Mng.    Co..    Mich 1105 

Shafroth   Bills.      See   "Assessment."   "Silver." 

Shaft  electric  signal   system •006 

Shaft.  Enlarging  Chief  Con ^290 

Shaft   house.    Shooting  a •965 

Shaft  house  used  in  iron  prospecting '114 

Shaft   sinking.   Cementation   in 16 

- — Handling    of    pumps ^242 

— Jerome.    Ariz •IIO 

ShalesT    Oil.    utilization 199 

Shamrock  Group.  CaUf 107 

Shamrock.     Ont 108 

Shanks.  Punch  for  hollow '268 

Shannon    Cop..    Ariz 33.   776 

— Production 648,    883.    1043 

Sh.apley,    C 923 

Sharpening  drill   steel  methods •385 

Sharplcss,  F.  F.     Government  operation  of 

mines      787 

—Editorial     809 

Sharwood.    W.    J 638 

Shasta    Co..    Calif. — ^Labor 577 

Sha,->ta    King.    CaHf 499.  814 

Shattuck.  Ariz 66,  148,  183,  2.33,  578,  1144 

— Production 378,    323.    498,    734.   900 

Shaw  G.  A 8.-)4 

Shaw.   S.  F 8,54 

Shawmut   mine.  Colo 189 

Sheahan.    D.   F 149 

Shoakley.  J.,  died 1103 

Shpiircr.   H.  K.     Bauxite  and  fuller's  earth, 

Ga +897 

Shcepr.in<'h.    Ariz 333 

Sheet  ground  mines  (Joplin,  Mo,) 148 

Sheffield  Iron  Corp.,  Ala 631 

Shelby.     Colo 815,  941 

Sheldon.    L.    P 539 

Shcnango   Furnace  Co..   Minn 579,  735 

— Production      1018 

Shepherd.  J.  C 148 

Sherlock,  C.  C.     Defective  Safety  appliances  445 

Sherman    Development.    Ida 107 

Shinn.  J.  A 108 

Sherman.   F.   W 232 

ShtTman.      Ida 1003 

Sherwin-Williams  Co.     See   "Ozark  Smg.   & 

Mng.  Co." 
Shift  bosses.     Accident  record  for  rating..    485 

Shifters  advice.  The.     Poem 359 

Ship.  Concrete.  Norway 847 

Ship.    Standardized   669,   1135 

Shipbuilding    delay.      Editorial 184 

Shipbuilding,    To    speed 804 

Shipments.      Preferential 629 

Shipping    Board — Ocean    rates   cut 537 

— RKUiiHllions     shins 600 

— Spani<»h   pyrilen  decision   wanted 630 

Shitiiiing — I.ako  boats  for  ocean   trade.  . .  .    805 

Shipping  must  not  tie  h.andlcapped 10l>9 

Shipiiiiie  silica  brick  bats  to  So.  Amer....^289 

Shi|)H.    New    tyiie   steel 182 

Ships.   Rclnforced-concrelo 302.   847 

Shiintlnr  a  shaft  house 'oai 

Shop    for    sharponlnv   drill-steel •585 

Shovels — Hoe's   made    from   old •307 

Shrapnel,    Antimony    In 008 

Shrinkage  atnpe    buUdoiing    chamber.    Hid- 
den    Cnvk     •n.T3 

Shnrick.      Foreign  coal  markets 880 

•Shute.   A     D .34 

Shutts.     II      A 405 

Siberia     Winter    gravel    washing  in 484 

HIctwnthnI     C.    E 211 

Sierra   Am  ha  fllslrict 278 

Sierra  A  San  Francisco  Power  Co.,  Calif...    777 

SIgafons.    M     II 510 

—  Wire    hot.ting    ropee 833.   1075 

Signal  mil  Tunnel.  Colo 7,V) 

Hikii^l   .v«i.m    for  •hafli,   Elortrlc •flOfl 

I     Colo 941 

.11  to  So    Amcr.,   Shipplnr.  ,  .  •^HO 

..u.iallon  of 575 

■  -  In   notation 753 

7.III.MII     niiiiy    suballlutee    for    deoxidlilnr 

st«-..l      1030 

Sllva,    T..    died 363 


Page 

Silver  Age.  Colo 735 

Silver.     Austraha 252,   1014 

Silver   Bell.    N.    M 778 

Silver    Belle.    Ariz 663 

Silver  Beit   Consol..    Ariz 777 

Silver — Bill  for  international  action 1038 

Silver,    demonetization,   France 068 

Silver  Dip.  Ariz 1104 

Silver   export.    Control    proc<xlure 600 

Sliver.   Increased  coinage 406 

Silver.    India.      Import   and  export 584 

Silver   King.    Ariz 814,   900 

Silver  King  Coalition.  Utah 580,  736,  1099 

— Change   bouse    522 

— Production      1064 

Silver  King  Consol..   Utah 1020 

— Spiro    driving    operations ^1035 

— Production      lOtM 

Silver    Lake.     Colo 777,   939 

Silver    Link.    Colo 408 

Silver.    Mexico — Embargo 659 

Silver  mine  operators.  Utah,  organize 1061 

Silver,   Norwaj-    206 

Silver.     Ontario 512,     900.     1002 

Silver-palladium-Cobalt    alloy    patent 548 

Silver  peroxide  and  Silver  valence 990 

Silver  Plume  mines,  Calif 333 

Silver  price  fixing 035,   1014 

— Colo,    operators    protest 1017 

— Editorials 358,    333,   808,   1097 

— Mont,    operators   protest 1017,  lOOl 

— Nev.    operators    protest 1018 

Silver  problem.  War  causes 480 

Silver  Queen,   Ariz 1144 

Silver    Queen.    S.    D 810 

Silver  Shield.   Utah 540,  1020 

Silver,    U.    S 430 

Sliver.    W^orld's    production 738 

Silverton.  Colo.     Shipments 180,  579 

Simmer  &  Jack  mines.  South  Af 387 

— Cyanide   plant    ^209 

Simonds  &  Latham  mine,  Calif 188 

Sinden,    Okla 1105 

Singewald.    J.    T 333 

Sinking.     See  "Pump." 

Sistormans.    F.    H 038 

Skiddoo.  Calif 539,  631 

Skill,    A.    T.      Killed 898 

Slater.    T 1106 

Slime     department,     Joplin     district     mill. 

Photo    'aso 

Slimes.   Lead  concentrates   from 6-4 

Slip.    Sheet-steel,    for  hauling •841 

Slocum.  Avram  &  Slocum  Lab..  N.  Y 269 

Slope   cut-and-flll   method   o(   mining ^174 

Smelter    embargo     775 

Smelter    Investigating    Comm 35 

Smelter  stack.  Vulcan,  Chile •SOO 

Smelters    and    the    mine»^Uanger    of    mo- 

noply    264 

Smeltery.    See  also  "Furnace."  "Converter." 

"Roasting."     "Electric"     and     names     of 

metals,   processes.  comi>anies,   etc. 

Smeltery.    Anaconda.    Mont ^262 

— Brit.-Amer.     Nickel    Corp.    at     Nickleton, 

Ont '337 

— Granby  Consol ^707 

— Mineral  Pt.  Zinc,  HI,     Views •lOOO 

— Old    Dominion,    Ariz •OOO 

— Santa   Lucia,    Peru ^4 

Smelting  a  copper-nickel  ore  in  electric  fur* 

nace    716 

Smelting  gas   in   Chile •206 

Smelting.   Investigation  of  custom,  Colo,  ,  ,    277 

Sniplting    methods.     Colo 936 

Smelting    number.       Editorial 727 

Smelting.   Parallel  bustle  pipes  in  copper.  ,   301 

Smelling.   Swansea.   Wales 950 

Smith.    A.    L 104 

Smith-Chicago    mixer    938 

Smith.   G.   0 336,  630 

Smith.   H.   DeW 864 

Smith.    H.    0 104 

Smith.    P.    S 732 

Smith,     R.     H 216 

Smith.     S.     9 104 

Smith.    W,    J 976 

Smoke    slack   ladder.    Safety '9i6 

Smoke    treatment.   Japan 936 

Smoky    Bullion,    Ida 408 

Smoot.   Sen.,   on  tax 1064 

Smuggler-Union,  Colo,, 639,  570.  777.  816, 

1063,   1105 

Smylho.    H.    L 114': 

Snead.    L.    A 853 

Snow    Point.    Calif 857 

Snow   Canyon,   Calif 941 

Soapslonc,   Calif 809 

So<'.  Anonymp  du  Charbonnaae  dee  ProdtllU  880 

Soc.  .le  Chimin  Industrtelle 1000 

Sim-.    Francais<>  des  Mines  de  CulTre,  Colla- 

huasi   La  Gratiilo  mines 'OlO 

Soc.     la     Nou  Metalliinie 247 

Soc.    Ix>    Nickel 215 

So.ictles       Weekly   feature 

SiLlPty    of   Chemical    Industry 812,  938 

—  Papers,     etc 874 

So.  nrro  .Mng.  A  Milling  Co..  N.  M.     Photo*.  •420 

Sotlinm  chromato  in  notation 763 

Sn<liuni    ninnganate   In    flotation 763 

Sixlluni    nitrate    314 

Snluim  salts  in  notation 763 

S.>(l.oal    iirlce    lowppo«l 00 

Soi».r.     E     K 316 

Soi,.ni..n.   F    W.     Photo *M 

Soliiiioii  of   grindlmr  problems "BI 

Solvav    l>ri>.ip«s    Co 838 

Snmbiereic  Mining  Co.,  Mex 108 

Some  dal.i   of  eeonomlOi.      Kdiloiial 1011 

Somem.    K     K 009 

Sonnra    Wonder.    Calif 736 

Roper.  B    K 630,  eSB.  931 

— Stain    mining    bureaus 13 

Sorting   car    for   prosiiecta *340 

Snwnan.     U     H ',• 369 

SiMiiowlcp  Mng.  A  Smr.  Co 1077 

South  Af  .   Antimony 471 

— Coet    nxlucllon    In 6M 

— Gold    500.  S40.  1030 
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South  Al..  continued 
— Metal    production 

— Mining    

— State    operation    01  mi 


97 


1130 

South  Al.  Inst,  of  Engnneers JOj^ 

— Papers,  etc. 
South   Afri 


5B5 


ooiuii  /ii.ivo"  journal'  of ' Industries 1099 

South  Ag-new,   Minn . .  •  •  ■    W"J 

South  Amer..    Banlong    in d47,  14»4 

South  Amer.    Oil.... ^^-J 

South  Amer.  Devel.  Co.  .  . °^^ 

— Headframe   at   Zaruma   mines.  .........  '-Ja 

South  Amer.  Mines  Synd..  Venezuela — Pro- 

Soulh'chino.  Cop.'  Co.;  NeV.'.'.'.".  . .  .106|. '  1146 

South  Hecla.   Utah 500,   778,  1064 

South    Kearsarge    mine ^A" 

South  Keystone,  Calif .....  .^  ....... -579,  663 

south   I.ake.   MK.h....g.^l07,^233,^539,    623, 

—Production     498.    857,   1063 

South    Park,    Utah. 816 

South  Ray  Cop.,   Ariz 770 

South   Standard.    Utah gio 

South  Uno,   Minn o7a 

Souther.    H.,   died.  .  . 44S 

Southern  Commercial  Cong-ress pou 

Southern  Ferroalloys  Co..   Tenn ^su 

Southern  Mang-anese  Corp..   Ala Pd~. 

Southern,    Mont.    .  .  . g*" 

Southern   Munitions    Corp ' 'o 

Southern  Pacific  R.R °°9 

Southern    Ry ■ i°" 

Southern   Shipbuilding  Co IH^ 

Spain — Iron    ^^° 

Exports     ■ ..  ■ 4-S 

— Labor.  Welfare  work  at  Rio  Tinto 438 

— Mineral  exports 344,   361 

— Pyrites.    Imports   and  exports 1010 

SpalUng   of   magnesite   bricks Wn'inii 

Sparks,   O.  W 150,   1018 

Spaulding:,   M.  B llOs 

Spearhead.    Nev .  • •'"'' 

Specifications    for   standard    screens 

Speeding  up  the  drill 

Spelter.  Rept.  of  Geol.  Survey  on  conditions     „- 

Spelter,  Sampling  and  analyzing IM 

Spelter.    Statistics.    1916 .  .  . {' 

Spelter   stocks   and   prices.      Editorial 44J 

Spelter.    U.    K 969 

Spelter.  U.  S „■„;■   959 

— Production     

— Imports    and    exports 

Spence.  H.  C.  E 

Spencer.  A.  C.  . 
Spiegel  dept.  N. 
Spilsbury,    E.    6 

Spirit  of  service "" ' 

Spirlet    roasting    furnace ;,  Aoc 

Spiro  Tunnel  driving  operations oS? 

Splint.    Sally    „■  •  u- Vo*'    nnn 

Spokane  Lead   &  Silver,   S    D ^34,  900 

Spokane  Metals  Recovery   Co io i Pi 

Spreader  for   drift   set 'P%^ 

Springs  mines.  South  Af -sj 

Spruce-Adams    ;••>;••■,; ita 

SQuare  Deal  Mng,  &  Royalty  Co.,  Mo 579 

SciUirrel-cage    induction    motor 80- 

Stack,    P.   L --'O 

Stamp  sands.  Reworking ao" 

Stamp  taxes  operative 10U7 

Standard.    Calif.     ...■•■ ■„■„■„■    °l% 

Standard  Chem.  Co..  Colo 633,   bb.i 

Standard   Oil   Co 449 

— Petroleum  warning • ~o4 

Standard  reports  for  accident  statistics.  .  .  .647 

Standard  Tungsten.  Calif 1144 

Standard   Zinc  Co °Jb 

Standardized  crushing,   Marquette,  Mich.  .  .10.30 

Standardizing  screens    ,■■••, ;,,;;S 

Stanley.  F.  A.     Circular  tool  rack 11,2 

Stanley,    R.    C Z'An 

Stanton,    J.    R ^■i" 

Stanton   mine    150 

Star.  Colo ■  .  •  •.•. 11** 

Star  Consol.  Mng.  Co.,  Colo. — Activity 464 

Star  King  Mines,  CaUl ■  .  •  .  •  •  •    979 

Stai-  Mng.   Co. — Fed.   Mng.   Utigation     """ 
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Stewart.    Ida 539 

Stewart.    J.    A •    405 

Stewart.    J.    B.      Danger    in    brass    carbide 

lamps     177,  390 

Stewart,    J.    S •  •  ■  •      10* 

Stewart.  L 976,  1103 

— Coroeoro   mill,    Bol 
Stibnite  roastin; 
Sticht.    R. 
Stinchfield 
Stines.    N. 


•086 

Photo 'esi 

Buckeye 857 


CaUf. 


•330 


563 


.381,   853 

896 

448 

732 

Photo*918 
330 


Zinc,  Palmerton. 


C  .  .     1099 

M 149 

Stock'bins.  Old  Dominion,  Ariz.     Photo... '838 

Stock  inventory  board.  Perpetual      '1047 

Stock  market   decline.      Editorial 850 

Stockpile  Trolley.    Extension  support  lor.  .    •81 

Stoddard    Mng.    Co.,    Kan 776 

Stock.    H.    H ......    658 

Stokers.     Mechanical,     Calumet     &     Hecla. 

Photo    'Igl 

Stokes.   R 5<0 

Stone.   G.  C 659 

Making    zinc    oxide    at    Palmerton •508 

Stone,     R.     W 278 

Stonewall,    Colo i, Ssi 

Stop,    Safety  car ^-  ■  ■  •  \,:  ;•  •  v.:  •  ■.■    IVX? 

Slope  drift,  Calumet  &  Hecla,  Mich,   Photo. 'SSI 

Slope    ladder    564 

Slope  maps    .;,•••••••  v  •  -.V  "/.'  '  A^k 

Slope  measurements  at  Messma.  South  Af..'419 

Slopes  and  levels  at  Alaska  Juneau '310 

Sloping.     See  also  "Mining," 
Sloping  methods.   Drift   mir 
— Franklin    mines.    N.   J .  .  . 

— Jophn    

— Magpie    mine.    Out. .man 

Storing    scrap    material IV xV 

Storms,    W.    H.,    died 405 

Stose,   G.   W 278 

Strauss,    A ■  •  ■  •  •  ■x'-Oli 

Street.  A.  L.  H.  Legal  decisions.  .116,  173 
347,  254,  519,  563,  598,  743, 
795,   835,  874,  909,  948,   994,  1083 

Stretcher,   Underground  basket •933 

Stretcher,    Underground    rigid •  .  •  '349 

"Strike  Bulletin"    855,   899 

Strike  problem.  Commission  for ,Ssa 

Strike   results   in    Ariz 1086 

Strikes.      See   "Labor"   and   names  oi   com- 
panies. 

String    line    stakes Jgo 

String-Pump.   Joplin    4SD 

atringham.    J..   Jr 101b 

Strontium,    Interest   m Jgg 

StuU.     R,     T 3-" 

Sub- Nigel.    South    Af 873 

Sub-Treasury  mine.  Colo lu' 

Submarine    Boat    Corp 44U 

Substitutes,    War-time  „•■•••, "Jt 

Success  Mng.  Co.   vs.  Cnkovch 994 

Sudbury    Nickel    Co iv  ■„■■•■;•  S'  V/ 

Sullivan    drill-sharpener — Hollow-steel    hole 


Swain.    G.    F 104 

Swansea  Le,-i.«e,   Ariz 778 

Swansea.  Wales — Ore  smelting 9o9 

Swaren.  J.  W.     Ingenious  water-power  mill.    256 

Swastika.    Ala 978 

Swarthmore,  Colo 107 

Sweden,  Iron    338 

Sweden  wants  coal 488 

Sweetwater  mine.  Calif 189 

Swinburne   and   Rudorf 49 

Switch.  Safety — Gen.  Elect 'IQIS 

— Westinghouse    •566 

Switches  for  narrow-gage  tracks.  Tables. , .    348 
SjTacuse.     See  "Lake." 


-,        630. 
856.    939,  977 

Stai-  of   the  West,   Colo 451 

State  Consol.    Oil  Co..    CaUf 979 

State    Constabulary.    Mich , 1104 

State-operation  of  mines.   South  Al »7i 

State  reports  useless.     Editorial »«'-■ 

Status  of  flotation  patent  litigation.  .  .951,  973 
Steel.     See  also   "Iron." 
Steel,  Alloy.     See  "Alloy." 

Steels.    Chrome    x%^ 

Steel  Co.  of  Canada,  Out.  . 
Steel,    Drill.      See    "Drill." 

Steel,   Germany    

. — India     5yS 

Steel  industry  after  the  war •586 

Steel    industry    outlook a3S 

Steel  industry,   U.  K ■.  •  •  •    gW 

Steel  making.  Manganiferous  iron  ores  in..    773 

Steel   pipe  manufacture 2Ji 

Steel    priority     gOg 

Steel   production.    Electric 300 

Steel  products — Govt,  prices.  .  . 7gb 

Steel  requirements  of  Govt.,  Conference. .  . .    181 

Steel  ships  of  a  new  type •  ■  .  ■  .    ig~' 

Steel,    U.    S.— Price   fixing 575,  1061 

— Production     169,  40,1 

Steel,  War  will  take  all igl 

Stefty,    F,    E .  . 
Stebli.    H.    J.. 

— Photo    

Stella   mines.    1 
Stemwinder,   Mont 


puncher  for    goo 

Sullivan    Machinery    Co -^u 

Sulphatizing    with    sulphurous   gases 119 

Sulphide    flotation — Cascade   agitation '99^ 

Sulphur  dioxide  in  flotation 75.J 

Sulphur.    Embargo    on . 4.ja 

— Recovery    from    dioxide ^o* 

— Reserves  for  mfr.  of  sulphuric  acid.  .  .  .    397 

— Sicilian.   Embargo    •  .  •  ■    g-g 

Texas   D4€t,    i  lo 

— U.    S.— Production    743 

Imports    and    exports °9b 

Sulphuric  acid.  British  regulations 10 

— In  the  West   §54 

Japan    ^"" 

— Katahdiii  pyerhotite   as  sourcs 612 

—Situation    397.  9J0 

— Statistics   19,  3a3 

— U.    S.    Production 74- 

Imports  and  exports .  ......  ll"" 

Sulphurous  gases.  Sulphatizmg  with  weak.^lig 

Summit.    Calif     •••••• ..nii 

Summit  Fuel  Co..  Utah 1017 

Summit  Mng.  Cop.  Co.,  Colo 

Sump  cleaning  device^ 

"Sun"  editori.lI  < 

Suiinyside.  Calif 


Table.    Assay    balance *  1093 

T.ahle.  Large  map S^S 

Table  Rock  Mng.  Co..  Calif 979 

Tables.  Method  of  lighting *56 

Tack   map    *2ii 

Taggart,   A.  F paS 

Taggart.  F.  S loO 

Tailings.    California    farmers    complain    of 

spreading    321 

Tailings.  Future  treatment 437 

Tailings.  Gold.  Cyaniding 10.32 

Tailings.   Grading  and  assay 71 

Tnilings,    Leachinff    •43 

Tailings  recovery,  Carson  River •1124 

Tailings,  Screen  analysis,  table 427 

Trnls  from  cvanide.  Assay 517 

Talbot.  H.  P 496 

Tale.  Foreign  production 2 

— Vermont  industry    *! 

Tamarack  &  Custer.  Ida 148.  213.  777 

Tampering  with  the  machinery.     Editorial.    23o 

Tampico,  Mex.     Shipments ■.;••,••  1115 

T.->nk    Ammonia  leaching.  Kennecott.  Alaska. ^786 

Tank  house.  Rariton,  N.  J.    Photo •694 

Tonk    Water,  for  machine  drills '1005 

Tanks.  Leaching.  Nevada  Douglas 'I'll 

Tao  Chung  mine.  Japan   514 

Tapes.     See  "Measuring  tapes." 

Taphole,  Frozen.  Opening  with  oxygen.  ...  •704 

Tapping  floor  retaining  wall 763 

Tar  sands  as  road  material 241 

Tarhell,  I.  M 224 

Tarbox     Ida     1"7 

Tarbox!  Mont 778,  858.  1145 

Tarr  Mnr.  Co..  Calif.     Water  rights 2a4 

Tarsus.  Colo 464 

Tasmania.     Smelting  works  at  Launceton.  .    203 

Tasmania,  Zinc    1^ 

Tax  assessment  of  Mich,  mines 836 

T.axation.   Ariz 1077 

— Mexico    45- 

— Metal  export   1020.  IIOR 

--Mine  valuation  case.  Mich 939 

Mine,    Mont 1103 


-Mi: 


940 


. . . .901,  939 

,^ 762 

coal  shortage 1100 


232 
358 


iinysme.  ^..-i  ii q„„    ana 

ounnyside.  Colo    .  ...... 9d9.  j»/a 

Superintendent.  Liability  of . ='* 

Superior  &  Briquet  Co.,  Utah 1017 

Superior  Coal  Co..  .  .  . ,,;.;    ^VJ, 

Superior  Cop.  Co.,  Mich !»■'■  -^- 

—Production    ■  ■■  ■  .  ■■ *"'*•   A,? 

Superior  Iron  &  Land  Co.,  Ala »'» 

Superior.  Lake.     See  "Lake. 

Superior  Mining  Station  work «2i 

Support   for  stockpile   trolley °^ 

Surcease,  Calif S?? 

Surf  Inlet  mine,  B.  C. -"Js 

Surface  forces.  Operation  of .  •  •  •  •  •  •      *^ 

Survey.   Geological 334,   3cl5,   nui 

— Appropriations ana 

— Assignments   2og 

— Barytes,    U.    S  ......■■  •■ „q_ 

— Boring   for  potash  in  Tex ^» ' 

— Census  of  geologists "'■'' 


Engineers  assigned  to  military  duty. 


— Manganese   ore. 


Stephenson.    Mich 

Sterling  Forest,  N.  J 

Sterrett.   D.   B 

Stevens.   C.   A 

Stevens,   Colo 

Stevens.  J.  F.     Transport 

Stevenson.    Minn 

Stewart.    A.    W 


1015 

•304 

947 

.  .  .540.   816,  980 

1105 

508 

333 

931 

107 

Russia 538 

622 

1073 


98 
99 
434 
760 
......    931 

■ — Mineral's' production  lags. 1096 

manganese  district,  Va "•'" 

•"  -•""'"  293 

899 
758 
897 
853 
173 
278 
891 
931 

•419 
759 

•135 


— Nitrate  suppl;.    ---,,, 

— Phosphate  deposits  of  Ida 

— Platinum.  Calif 

— Pyrrhotite   in   Me 

— Report 

— Spelter   production    

War  Minerals  Comm.    .  ■ .  •. 

Wash,  manganese  exploration 

Western  tungsten  resources 

Survey.   Idaho,    completed.  ......••••  ■ 

Surveying.  Slope,  at  Messina.  South  A£., 

"Surveyor,"    Steamer    

Surveyors'  time  saver.  . 

Surveys,  State  geological 


-U    S.  728^  '813.  845.  883.  899.  931.  939,  1007 

Civil  War  taxes JJJJS 

Colo,  operators  protest 1017 

Editorials    442.     533.     613.     6.56.     769. 

808.  893.  1054 

Excess  profits  advisers   937 

Exemption    for   gold   mng.    companies.  1015 

Ida.  Mng.  Assoc,  protests 1014,  1017 

Memorandum  by  Utah  Cop.,  etc 1043 

Taylor.  A.  E 7,3 

Taveh  iron  ore  deposits _11 

Tayeh   mine.    Japan il* 

Taylor.  J.  F 315.   9.6 

Taylor    Lake.    Calif 979 

Taylor.   T.     Convertor-nose  hook «64 

Taylor,  W.  T.  Amer.  hydro-electric  practice. t4  / - 
Tehiatomi.    Caucasus,    Russia,      Photos.  ...  •646 

Tecate  Mng.  Co..  Calif ...  .1017 

Teck  Hughes.  Ont.  108,  190,  540,  ""^gll^.^pj,^ 

Technical  men  in  draft |010 

"Te^-hnical   Miner"   on  prohibition }„ni 

Technical    students    in    draft 1025 

Tecoma  Consol.  Mng..  Nev 7,8 

Tedoc  Mng.  Co..  Calif 814,  901 

Telescope.  Colo 7.Jo 

Tflluride.  Ariz.    ... .  . 407 

Telluride  district.  Colo.     Labor 449 

Temescal  Rock  Co..  Calif. — Giant  blast.  .  .  .  •601 
Temiskaming  &  Hudson  Bay — I^POJ*  ■  ■„■-.•  °58 
Tomiskaming  Mng.  Co.,  Ont.  150.  633.  684, 

980,  1106.  1146 

— President's  statement    ■  ■  -    4.52 

—  Production 778,  980 

— Report    500 

Temperature  measurement ftgj 

Temperature  reduction  to  extinguish  flres.  ■    l'>> 

Tempering  device.   Oil.   for  drill   steel «o- a 

Tempering  drill  bits   3o0 

Template    for    measuriag   drift •„•_•„••!?'}? 

Temple  Mng.  Co.,  Ark 978,  1144 

Ter.broeck.  Colo •  .  ■  ■  -,§q;s 

Tennessee  Coal.  Iron  &  B.R.  Co..  Ala.. 62,  1018 

Tennessee  Cop.  Co..  Tenn. — Settlers '690 

-—Shaft    house    9o5 

Tennessee  Lead  &  Zinc,  Mo 623,  942 

Tension  for  steel  tapes.  Proper 267 

Terrible-Dunderberg,    Colo .  . ...  .    9.9 

Testing  and  recording  the  efflciency  ol  anUs."4dD 

Testing    chalcopyrite-pyrrhotite    ores 6a4 

Totlie,  J.  R.     Container  for  lead  acetate,  .  ;392 

Texas.   Sulphur    

Teziutlan    Copper,    Mex 

Th.ames  Gold  Field.  Australia,. 

Thawing  ore  in  open  cars 

Th.^yer.  B.  B 

Thayer.   W 


644 

108 

620 

•437 

938,  976 

N 774 

Theicn.  M.     Calif,  petroleum  rept t897 

Thermal  value  and  fixed  carbon 203 

Thermocouples    unsatisfactory Sgn 

Thermos  Elec.  Ore  Reduct.  Corp.,  Eng 162 

Tbetford  mines.  Quo i,-  •  j  ■•■,•,•  "    'laa 

Thickeners  and  agitatore.  Tom  Reed  mUI.  .    '68 
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Thomas  Cruse  Devel.  Co..  Mont 81fi 

Thomas.  H.  A ■ •  •  •  •  • 218 

Thomas.    H.      Outfitting    for    the    Amazon 

country     °\° 

Thompson.  C.  A ■  ■  ■  •  -.Ji; 

Thomson.    F.    A 448.    1103 

ThompsonKriat,    Ont f*- 

Thompson.    W 1106 

Thomson.  H.  G , •  • ffO 

Thorne.  W.  E.     Winter  gravel  washmg.  . .    484 

Thornton.   Dr -OU 

Three  .Tay.  Colo.      ,n<i    in^o 

Throp  Kings.  Utah    108.  10-0 

Thrift.  American.     Editorial lOoo 

Ihropp.   J.    E     Jr.. JJ» 

Thunderbolt  Mng.  Co.,  Anz oil 

Thiirman.  Mo JXS 

Thumauer.  C.  J • .  • j^-  •  •    •^"^ 

Tides.    Artificial,    lor    transportation.    Ohio 

River    , Ion 

Tidewater  Coal  Exchange •  •.-    °°^ 

Tightner   mine.    CaUI *»o-    1" ' 

TiJson.  B.  P "Sg 

Timber.    French,   in    war.  . .  . . . . f" 

Timber,  Mine,  Transportation,  CaUf..  .  .  .  . .    ■!■»» 

limber   preservation.    Economic  importance^ 

Timber' sets  lor' tunnels  iii'sweiling  ground.  'OOe 

Timbering  methods — CaUl.  drilt  mines 866 

— Hecla   mine    iiSl 

— Joplin.   Mo. — Photo .  ■ '  "4 

Timberman,  mine.   Risk   assumed  by iip 

Time  saver  for  surveyors. i^o 

Tin  33  source  of  molybdenite •    "f" 

Tin.    AustraUa    ^°~-  i"" 

—Black  Hills.  S.  D ■  • -.•    81- 

Tin   can.    Delinning oio,  «di 

Tin.  Cash  Creek.  Va •  ■  V  ■ , ,  oo 

—China.     e.^ort ^^^-.tTno 

Tin    dredgine.    Portugal ii"? 

Tin.    UoUand 1" 

Tin.     Navy     releases Vq? 

Tin  plate  demand |»1 

— Export    restricted ooo 

— U.   S..    1916  production la» 

Tin  sales.  Control  ol »»» 

Tin  smelling  in  Bolivia lO' 

Tin.    Tasmania g"° 

Tin  volatilization  from  sarap J* ' 

Tin.    Wash 3^^ 

Tintic  Delaware.   Utah _■  .  ■  1106 

Tintic  milUng.  Utah 80.  818 

Tintic   shipments 406.    577,    736,    858,    1146 

Tintic  Standard,  Utah  334.^409^ J00.J33.^^^^ 

_Dr.iin    Tunnel 409,   1064 

— Produrtion      insV 

Tipple.   Automatic  mine  car ;,nno 

Tipple   for  two-ton   car looo 

Titanium    Alloy   Mfg.  Co.. 91.3 

Titanium    lerro.illoy   metallurgy »1J 

Tobacco  Root  Range.  Mont 1061 

Toledo.    Colo ■ B;- 

Tolovana.    Alaska — Mining  condiUons gJl 

Toluol    conservation 9*8 

Toluol  from  city  gas •  ■  •  .  ■    ^oH 

Tom  Reed.  Ariz 331.  662,  1018 

Tomboy,   Colo,'.   Production   539.   .479.    633, 

777.  815.  1063.  1105,    114S 

Tomliji  B.  K..  Jr 1|02 

Tompkins.    G ?99 

Tonkin.     H •  ■  ■  ■ A- ••;■.•,••    ^^'^ 

Tonopah    Belmont    Devel.    Co.      Description 

— ^oduSi^n  108.'  'l'9'o'.  'z'SO. '  366.' SOp!  'MO, 
580.    633,    664.    736.    778.    816.    858. 
902      042.    080,     1020.     1064.     1106.     1145 
Tonopah.  DrilUng  contest  at.  .  .  -.••■•  •  •  •  •    316 
Tonopah  Exlen..  Nev.,  Production  108.  100. 

280  366,  409.  452.  500.  540,  580,  623, 

664  736.  778.  816.  858.  902.  043.  980. 

1020.  1064  1100  1145 

— Report     5^6 

Tonopah    Mg.    Co..    Nev.      Production    108. 

ino    380    366,  409.  452.   500.   640.   580. 

623.   664.   736.   778.   818.   868,   903,   942, 

986.   1020,  l684.   1108.   1145 

Tonopah  Placers  Co..  Colo 451,  1019 

Tooele   Cold   Hill  Mng..    Utah il?S2 

Tool   ra<'k.   Circular  bLicksmilhs H?? 

Tonie<loe«    Oerm.in.   losing  efficiency 141 

Torpf-dnplane     development 489 

Touch   Dakes    Ont 736 

Toiilumne   mine.    Mont ^  190 

Towne.  R.  a 1066 

Townley.    C 104 

Towaley  Mng    Co..  Mont ., 640 

Tractors.  Caterpillar,  for  desert  haulage...    999 

Trartnr"  to  defeat  O-boats 589 

Trade    Foreign.      See  countries   and   motala 

by   name 
Trailes  unions.     See  "Labor"  and  Individual 

Trading  with  the  enemy  act.  .722.  766.  805.  846 

Tran«it     nmnlnn    771.   072 

Trn>^'>:"Ti    fommlttoe.      See    "Highways. 
TrT  I     T-i          "irms.     Cop     Range     Consol.. 

,    '520 

T'  '  troops 400 

T:  .Vater    30 

Ti  .1    by   artlfldal    Ud«a.    Ohio 

Kiv.  - 482 

Tran«T»»l       Sen  also  "Smith  Af."  

Tran«v!»al  Chamber  of  Mine*.     Report.  .  .  .tl050 
Tran.vaal    Gold    Mng     Co— cyanlding    pro- 

cn»    -. ^Itt 

Trauerman.  C.  J       Contlnootli  dram   8R«" 

Pir**    -iff^iT    mMhod*    617 

.    J^,„..l,n„„.     1„     r.„.l,Mf 1087 

T  .Mwka-Tmdwall. 

T;                                                  9 

T                                             v 800 

Tr                                            Ont 819 

Tr~.v       rnld,n»     •JM 

— Hawly *tM 

— Wagon-dump  *"w 


Tretheway.  Ont. 
Treuheit.  L.  ... 
Tri-City  Oil  Co..  Mont. 


Page 

150.  980 

916 

623 

Tri-niiro-'toluoi.'    See  "Toluol." 

Tri-mountain    Mg.    Co .ini 

Tripping     transformer .  ...  .    BUI 

Trojan.    S.    D 108.    580.    1148 

Trout   Creek   Mng.  Co .....  -500 

Troy-AHz.  Cop.,  Ariz,  188,  662.  814.  1018,  1104 

Truax  Mfg.  Co..  Colo..  Skeleton  car •568 

Truck.   Bucket,   lor  mine  levels '349 

Truck.   Electric '394 

Trucks.    Hopper-bottom 


_ 933 

True  Fissure  Mng.  &  Milling.  Canada 368 

True  Friend,   Mont 234.   o40 

Trusvillo  Iron  Co.,   Ala ' -fo 

Trustee.    Mo 108 

Truthseeker.     Credits  in  So.  Amer 347 

Tube  mill  lining.  Jaspar  Quarry  Co..  la 368 

Tube-mill    pebbles,    American 63 

Tube    mill    practice  in    Rhodesia 177.   390 

Tucson    Station 706 

Tulsa  Fuel  &  Mfg.  Co..  Okla 19 

Tulsa-Sapulpa-Miami  Assoc.  Okla 94- 

Tungsten  and  Molybdenite  in  North  Queens- 

land.    Aus 16- 

Tungslcn  as  source  ol  Molybdenite 336 

Tiuigsten.    Calif 889 

Tungsten  Devel.,  Calil A'-jt 

Tungsten,  Kern  Co..  CaUf 18? 

Tungsten.  Malay  States 49o 

Tungsten.   Nev 741 

Tungsten    ore   flow   sheet 9-d 

Tungsten    plotters    jailed oWi 

Tungsten  resources.  Western 891 

Tungsten  tariff  asked 49  < 

— See  also  "Scheelite"  and  "Wolfram." 

Tungstic  acid  manufacture.  Colo 936 

Tungslonia  Mines.   Nev 741,   1030 

Tunnel.   Channel    142 

Tunnel.    Leadville 231 

Tunnels — ReUel    sets .  ■  •  •    606 

Tuolumne  Mng,  Co.,  Mont 409.   816.   8.18 

Turk.    Ore 234 

Turbine  room.   St.  Joseph.  Lead.     Photo.. 'Seo 
Tiu-bo-generator  collector  rings.   Grinding.  . '844 

Turner.   F.   E IgO 

Turner.    H.    W 320 

Turner  vs.  Dells 468 

Turnouts  for  narrow  gage  track — Tables . .    348 

Tutwiler,   T.   W 1016 

Tuyere.    Golden's    converter *843 

Tweedy.   R.  F.     Sampling  low  grade  ore.  .    522 

Twenhofel.  W.  H 872 

Twenty-Seventh    Regiment    489,    830.    802. 

1053.  1099 

— Recruiting — Editorial    807 

— Comfort   Club.. 974.    1014.    1058.   1101.    1141 

Editorial     933 

— Photos    '975 

Twin  Buttes  Cop.  Co..  N.  M 884 

Twins.    Ariz 1062 

TwoForty  Mines.  Colo 279 

Two  Johns.   So.   Dak 234 

Tybolead  Co..  La 407 

Type    metal 808 

Tyrone.  N.  M..  Burro  Mountain  Mill ''3 

Tyrrell.    J.    B 34.  854 

C 

U-boat  warfare 141 

Umpleby.  J.  B 278.  732.  760.  931 

— Mangoniferous    ore.    Colo 1140 

— Price   of   manganese 611 

Underreamer.  "Miners"    964 

Underground   mine   sanitation 599 

Unovida  Gold  Mng.  Co. — Comstock   tailings 

recovery    •1124.    '1127 

Union  Amal..  Nov.  108.  324.  580.  623,  816. 

858.    043.    1106 

Union  Basin.  Ariz 233.  814.  1018 

— Destruction     733 

Union   Carbide  Co 398 

Union.    Colo 979 

Union  Consol..  Nev 187.  889.  941.  079. 

1017.  loni 

— Production     1145 

Union  Metals  Co..  Ariz 232.  498 

Union-Mexican  mine.  CaUl 537 

Union  Minicro  du  Haut  Katanga.  Belg.  Con- 
go          190 

—  Production     366.  540 

Union.  Minn 816 

Union  Oil  Co..  Calif 408.  814.  941 

Union    Oil    Co..    Cuba .16 

— First   producing  oil   well   in  Cuba 168 

Union  Pacific  R.R 889.  9.39 

Union    Steamship  Co 630 

Unions.     See  "l>abor."  individual  names. 

United  Cop.  Co..  Ore 902 

United  Cop.  Mng.  Co..  Wash 1146 

United    Eastern    Mng.    Co..    Arts.    30.    106. 

2.32.   1018 

— Cost  of  plant 1046.  11.32 

— Hoisting    plant.    Oatman 1080 

— Production      407,     538 

United  F.nglneering  8oe.  362,  406.  812,  808, 

038,    1016 

— EiiL-incering   Council 104,    1142 

Unlle.1    OnUI    Mines   Co.    Colo 279.   041 

United  Kingdom — Ammonium  sulphate  pro- 

diicii.iii     507 

— Asb*>»tfm.    Imports  and  oxporta 040 

— Cii.-il     .  r.ii«.n-alion     528 

— In.linirml    and   comnirroial   outlook 0B7 

— Iron    nil. I    steel 201,   338 

Imports   and   exports 218,  320 

— Labor,  and  war  production 308 

— Labor.   Govt,  control 800,   1012 

— Mica     770 

— Metal  Imports    S13 

— Minerals,    lYodOCtlon,    1018 893 

— Report    of   Industrial   Unrest  Comm 1007 

— Strel    Industry 653 

— .Speller    P6P 

Unllcl  Rlrkland    Onl 640.  080 

United   Metals  SnUinr  Co.     See  "Anaconda 
Cop    Mg.  Co." 


United    mine    workers'    union ^  '  ' 

— "Open  shop"  upheld i"  .^ 

United   Mines.    Ariz '■"'" 

United    Nevada ■'^ 

United  Oatman,  Ariz ,  >I  -  „ 

United  Smg.  and  Aluminum  Co 1040 

United  States  (Productions  and  other  mat- 
ter)— See  also  "Survey.  Geological."  "Bu- 
reau ol  Mines."  "Bureau  of  Standards." 

— Barytes.    production .*?? 

— Copper  production 531.   648.   882.  1045 

Imports  and  e3tports..74.  374,  431.  659. 

769.    896.   920.    1002.   1100 

— Ferroalloys.  Imports  and  eicports 447 

— Gas.      Natural 946 

— Gold.     Production 480 

— Government     expenditures 808 

— Iron   and   steel 169.  338     1 

Imports   and  exports 169.   378 

— Iron   ore.      Production   1916 353 

Imports  and  exports 768 

— Lead  and  zinc.  Imports  and  exports. .173. 

731.      397.     806.      920.      1054.      1100 

— Mantranese.    Production 424.  490 

Imports  and  exports ..  768.  828.  896.  1110 

Outlook.     1918 1136 

— Metallurgical   mills.      Editorial 103 

— Mineral   production  1915.   1916 13.   1057 

Imports  and  exports 363.  1100 

Production    lags 1098 

— Pig  iron    748 

— Platinum     survey 980 

— Potash.     Production 355 

— Pyrites.     Production 742 

Imports    and    exports 896.    1010 

— Quicksilver.   Production 878 

— Silver.     Production 4S0 

— Spelter    17 

Imports    .and    exports 20.  896 

— Steel.  Production.  1917 403 

— Sulphur.  Production 742 

Imports    and   exports 806 

— Sulphuric     acid 19.   742 

— Zinc.    Production     191.   852 

Imports  and  exports..20.  292.  768.  898. 

920.    1100.    1101 

U    S.  Chamber  of  Commerce 312.  569 

— Plea  for  coal   conservation 4.38 

— Referendum    on    price    control 610.  845 

— Steel     situation 181 

U.   S.   Exploration  Co..  CaUl 451 

U.  S.  Fuel  Co 321 

U.  S.  Graphite  Co 10 

U.   S.   Gypsum  Co 900 

U.   S.  Maenesite  Co 188.  5.10 

U.   S.   Marble  Quarry.   Wash '549 

U.  S.  Metals  Rig.  Co 503 

U.  S.  Molybdenum  Co..  Me 735 

U.   8.  Paymaster.  Mo 233 

V.  S.  Shipping  Board 440 

U.  S.  Smg.  Co 19.  775 

D.  S.  Smelling.  R.  *  M.  Co.  See  also  sub- 
sidiaries. "U.  S.  Smelting  Co..  V.  S.  Metals 
Rig.  Co.."  etc.,  "Needles  M.  &  S.  Co.."  etc. 

— Leadville  unit    464 

— Various  notes  18.  19.  21,  183,  333,  324. 

575.   1145 

U.  S.  Steel  Corp 21.  620.  1018.  1082 

— Accepting  manganese  ore 203 

— Report    434 

U.    S.    Tungsten   Corp 741 

U.  S.  Vanadium.  Ariz 621,  662.  814 

U.  S.  Zinc  Co..  Okla 10 

United  Verde,  Ariz.  106,  148,  183.  764.  814.  868 

— Crushing  plant •117 

— Description  ol  Clarkdale.  Aria •.i43 

— Production    940 

— Takes  Swansea  property 408 

United    Verde    Exten..    Ariz. — Production. .   460 

— Report 278 

United  Zinc  Smg.  Corp 104.  278.  640.  1106 

L'nity  Mng.  &  Lsg.  Co..  Colo 1106 

Univ.   of   III..    Bulls 673 

Unloading  equipment.   Grasly  Consol 740 

I'r.loading — Hopper  bottom  trucks •023 

Unpreparedncss    for   war    487 

Unwatering,    Calculation    lor.    Air    lilt    lor, 

•302,  346,  763 

Unwatering — Joplin  district •.'105 

Unxlcker.    W..    died 320 

Up  to  Date.  Colo 001,  041 

Upton.   O.   B 51 

Ural   Mountains.    Russia — Situation 771 

Ifrnnium.   Ferro-.   Uses  ol 124 

Urbana  Station    1008 

Useless  stale  reports — Editorial 803 

Utah  Apex.  Utah    680 

--Production    868 

—Report   888 

Ulnh   Chem.   Co 828 

Utah  Cop.  Co. — Art  Exhibition 073 

— Memorandum  on  tax 1042 

— Model  of  ningham  Canyon  mine 859 

— Proiluction  434.  462.  048.  883.  002,  042.  1046 

— Report    324.   424.   837 

— Taxes  refunded   1001 

— Various  note* 183.  234.  272.   623. 

780.  772.  033,  080 

I'Inh.  Iron  and  Steel,  Production 736 

rinh  I.ini"  A  Stone  Co 736 

I  lah  Metal  A  Tunnel.  Utah 816,  1146 

I.iah  lire  Sampling  Co 231.  858 

1  inh  IN. lash  Co 888,  1146 

Utah    Power   A   Light  Co 800,  1143 

Ilnh  Oui'en.    Utah     108 

I'Inh — KiTort  of  Surrayor  Gen »77 

Utah   Unllw,ay  Co 880 

Me    Sh.ile    Co,    Colo 788 

Ullea  Mug.  «  Milling  Co.,  Colo 777 

Utilization  of  low  grade  manganaae 10S7 

UtlThnrne,    Wl. J10« 

Utter.  OH 1080 


^  asco.    Colo 107 

%  ello  A  Weeks.  Mo M4 

VantllaUon.  Alaska  Juneau  ratac 040 
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■\'enture  Hill.   Ariz 538.    66'J 

Vera    Cruz.    N.    M 1064 

Verde  Combination.  Ariz 3*Z" 

Vermillion  Silver  &  Lead  Co..  Mont 778 

Vermont.    Colo 1144 

Vermont  talc  industry   *1 

Vernon.  Colo 233,  735,  939 

Victor  Land  &  Mineral  Co.,  Calil 777 

Viptor.  Utah   500,  1020 

Victoria.  Australia,  Mineral  output,  1916 .  .    059 

\  ictoria.  Colo 1063 

Victoria  Cop.  Me.  Co.,  Mioh.  183,  854,  323, 

451,   623,   901,   979 

Victoria.  Utah — Production 366 

\ictory  Gold  Mng:.  Co.,  Colo 37,  901 

Victory  loan.  Canada    1063 

7/illage  Deep  mine.  South  Af 287 

Vindicator,  Colo 1019 

Vineg-ar  Hill.  Wis 1106 

Vacation,   Mo 664 
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Growth  of  the  Talc  Industry 


Production  of  talc  in  Vermont  has,  during  the 
last  ten  years,  increased  from  10,000  tons  per 
annum  to  70,000  tons,  which  is  equal  to  the  com- 
bined production  of  France  and  Italy.  A  brief 
history  of  the  talc  mining  and  grinding  industry 
in  general  is  given. 

THE  history  of  the  talc  industry  of  Vermont  for 
the  period  covered  by  the  last  11  years  has  been 
to  such  an  extent  influenced  by  the  operations  of 
the  Eastern  Talc  Co.  and  the  mining  and  manufacturing 
so  extensively  developed  by  this  corporation,  that  in 
treating  of  the  subject  some  activities  are  mentioned 


By  FREELAND  JEWETT 

President,  Eastern  Talc   Co.,   Boston,  Mass. 

•  talc,  in  1915  the  amount  had  risen  to  62,000  tons,  and  in- 
total  output  of  the  state  was  10,413  tons  of  pulverized 
complete  figures  for  1916  show  an  approximate  produc- 
tion of  70,000  tons. 

Prior  to  1907  there  had  been  three  or  four  small  pro- 
ducers, some  of  which  had  no  mills  and  shipped  to  vari- 
ous grinding  plants,  while  others  produced  in  an  irregu- 
lar fashion,  often  being  forced  to  cease  operations  in 
extreme  weather.  The  majority  of  the  companies  oper- 
ating were  poorly  financed,  and  the  mining  end  was 
crude,  being  usually  in  the  hands  of  men  of  little  or 
no  experience.  Prices  were  often  dictated  by  necessity 
for  funds  or  enforced  by  shortage  of  storage  space  for 
finished   product;    transportation    was    undeveloped    in 


UNDERGROUND   IN   THE  TALC   MINES,    PEROSA,  ARGENTINA,   ITALY 


in  detail.  These  details  are  considered  interesting  since 
they  represent  the  most  comprehensive  development  in 
talc  properties  ever  accomplished  either  abroad  or  in 
this  country. 

The  increase  in  the  talc  production  of  Vermont  during 
the  last  ten  years  has  been  marked.    While  in  1906  the 


many  cases,  and  in  general  the  industry  was  unprofit- 
able and  ill-managed. 

In  1905-06  new  interests  started  exploration  work  in 
Roxbury,  developing  a  mine  on  the  White  River  below 
that  town  and  the  next  year  taking  property  in  East 
Granville,  where  the  first  mill  was  completed  in  1907. 
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The  capacity  was  1000  tons  monthly,  since  increased  to 
1200  tons.  These  same  interests  by  1911  had  holdings 
in  Braintree,  Bethel,  Stockbridge  and  Rochester,  and 
by  1913  had  three  mills  at  work  with  a  capacity  of  4800 
tons  per  month — a  larger  tonnage  than  produced  in  all 
France  and  more  than  double  the  entire  production  of 
Italy. 

The  greatest  increase  in  consumption  has  come  from 
the  paper-manufacturing  trade  and  the  manufacturers 
of  prepared  roofings,  while  rubber  and  the  textiles  have 
also  developed  their  requirements  in  enormous  propor- 
tion. 

The  Eastern  Talc  Co.  produces  a  large  proportion  of 
the  total  output  of  Vermont  and  Massachusetts,  having 
in  operation  at  Rochester,  Vt.,  the  largest  talc  mill  in 
the  world.  The  construction  is  up  to  date,  and  the 
buildings  are  sprinkled  by  approved  underwriters'  sys- 
tem. The  company  operates  also  one  other  mill  of  1200 
tons'  monthly  capacity,  which  has  already  been  noted. 
The  mines  at  Rochester  are  connected  with  the  mills 
by  about  five  miles  of  railroad  built  by  the  company 


nine   miles — so  that  an   increase   in   production  would 
seem  to  depend  on  better  transportation. 

It  would  appear  thi-t  the  greater  proportion  of  the 
well-located  talc  deposits  in  Vermont  are  now  being 
actively  worked  or  held  in  reserve  by  operating  com- 
panies and  that  increase  of  production  will  probablj 
come  from  producers  already  in  the  field.  Some  depoa 
its  are  known  to  exist  that  would  justify  development 
could  transportation  be  secured,  these  mainly  in  th« 
southern  central  portion  of  the  state,  but  the  possibilitj 
of  railroad  building  in  this  section  is  remote  if  indeec 
it  is  considered  at  all. 

Foreign  Production  of  Talc 

The  foreign  production  of  talc  has  shown  great  in 
crease  from  1905  to  1913  inclusive.  In  that  period  th< 
output  of  the  French  properties  has  practically  doubled, 
in  the  latter  date  being  in  the  neighborhood  of  60.000 
tons  per  annum,  although  a  small  proportion  of  this 
production  was  soapstone  and  asbestos.  The  Italian 
production  has  been  wholly  talc,  and,  from  7000  tons 
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in  1913.  The  power  at  the  mills  is  wholly  steam.  The 
mines  are  operated  by  installations  of  steam  and  com- 
pressed air.  Diamond  driHing  has  been  extensively 
done  on  most  of  the  reserve  properties,  and  a  tonnage 
of  over  2,800,000  has  been  proven.  At  East  Granville 
the  ore  is  transported  to  the  mill  by  an  overhead  cable- 
way. 

C.  B.  Hollis  has  had  charge  of  the  work  for  the  last 
10  years.  The  property  is  the  most  ciiiii|)lete  and  ex- 
tensive talc  mine  in  the  history  of  the  industry  as 
viewed  by  compari.non  with  the  French  mines  in  the 
Pyrenees  and  the  Italian  mines  in  the  Alps  above 
Turin. 

Other  properties  operating  in  Vermont  are  at  Chester, 
Johnson  and  VVaterbur>-,  with  from  about  9000  to  12,000 
tons  average  production  per  year  each.  Two  of  these 
mines  are  subject  to  a  long  haul  to  mill — in  one  case 


per  annum    in    lOO.'i,   has   increased  to  approximately 
18,000  tims. 

The  main  producing  factors  in  France  are  two  prop- 
erties, one  i't  Miintferrier,  in  the  Pyrenees,  about  1- 
miles  from  the  Spanish  line.  This  represents  a  large 
inve.stment,  in  all  estimated  at  upward  of  four  million 
francs.  The  ore  is  transported  by  a  tramway  for  about 
three  miles  to  a  mill  with  a  capacity  of  over  100  ton 
per  day.  An  excellent  water  power  has  been  developed — 
in  fact  there  is  a  large  surplus  of  power  at  all  seasons 
of  the  year.  The  water  conu-s  Ironi  above  the  snow  line 
and  in  one  place  shows  a  contimious  drop,  within  a  dis- 
tance of  approximately  a  mile  and  a  (luarter,  of  1000  ft. 
On  account  of  the  high  altitude  at  which  this  property 
lies,  it  has  lieen  found  practical  to  conduct  mining  oper- 
ations in  general  only  from  June  until  November,  the 
great  trouble  being  caused  by  crude  talc  freezing  in  the 
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tramway  buckets,  making  it  impossible  to  discharge 
them. 

The  process  of  manufacture  is  practically  the  same 
as  in  the  United  States  with  the  exception  that  the 
grinding  units  are  smaller  and  the  pulverized  material 
is  forced  through  the  bolting  cloths  by  the  action  of  a 
fan  running  at  high  speed.  The  transportation  prob- 
lem is  not  wholly  satisfactory,  and  even  at  the  low  rate 
of  wages  prevailing  before  the  war,  it  has  been  im- 
possible for  this  company  to  make  satisfactory  earnings. 

The  other  large  French  property  is  at  Luzenac,  nearer 
the  port  of  Cette,  and  is  worked  with  greater  success 
from  a  financial  standpoint.  During  1913  the  oper- 
ations were  extensive  and  were  reported  to  be  reason- 
ably profitable.  The  transportation  and  shipping  facili- 
ties are  considered  the  best  in  France.  At  present,  on 
account  of  war  conditions,  the  French  production  is 
practically  negligible. 

The  Italian  production  comes  mainly  from  the  section 
above  Turin  in  the  neighborhood  of  Perosa,  Argentina, 
in  the  Valle  di  Chisone.    There  are  several  small  pi-oper- 


transportation  and  milling.  The  greater  comparative 
value  of  the  Italian  product,  however,  has  made  com- 
petition possible  and,  as  a  matter  of  fact,  in  general 
the  production  of  talc  in  Italy  has  been  more  profitable 
than  in  France.  The  uses  of  talc  in  industry  are  so 
well  known  that  it  seems  hardly  necessary  to  outline 
them  in  an  article  of  this  kind. 


Graphite  in  Madagascar* 

Ceylon  is  the  world's  greatest  producer  of  graphite, 
used  in  the  manufacture  of  crucibles.  Madagascar, 
since  the  outbreak  of  the  war,  has  been  producing  an 
amount  almost  equal  to  that  of  Ceylon.  Before  the  war 
the  Singalese  output  was  ample  for  the  world's  needs, 
averaging  approximately  31,000  metric  tons  per  annum. 
The  production  has  been  governed  entirely  by  the  mar- 
'ket  price,  the  mines  having  been  operated  or  closed 
down  as  the  demand  rose  or  fell. 

Madagascar  has  now  become  a  competitor,  the  product 
in  the  last  nine  years  having  been  as  follows:    1907, 
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ties  worked  largely  by  interests  from  Turin  and  Livorno 
and  one  considerable  series  of  properties  worked  by  a 
local  proprietor  who  resides  in  Perosa.  The  production 
comes  from  several  mines  or  caves,  as  they  are  locally 
called,  the  output  from  no  single  property  being  ex- 
tensive. The  transportation  from  some  of  the  mines 
is  by  tramway  for  a  portion  of  the  distance,  and  from 
some  other  small  properties  is  by  wagon.  The  mill  sup- 
plied from  these  various  properties  is  of  modern  con- 
struction, electrically  driven  by  a  well-developed  water 
power. 

The  process  is  analogous  to  that  employed  in  the 
United  States  except  that  prior  to  crushing,  much  of 
the  material  is  hand-picked,  some  of  the  ore  being  re- 
duced to  the  size  of  a  goose  egg  by  hand  hammering 
or  chipping.  This  work  is  done  by  women,  who  operate 
with  a  modified  form  of  geological  hammer.  Even  at 
the  low  wages  prevailing  prior  to  the  war  (about  two 
lira  a  day  for  women,  equivalent  to  approximately  40c.) 
the  production  costs  have  been  high,  approximating 
double  those  of  the  French  production ;  in  fact,  the 
French  producers  possess  the  advantage  in  cost  over  the 
Italian     producers    in    three    main    divisions — mining. 


8  tons;  1908,  82;  1909,  197;  1910,  545;  1911,  1246; 
1912,  2731;  1S13,  6313;  1914,  7939;  1915,  12,188  tons. 
In  less  than  eight  years  the  production  has  increased 
from  eight  to  over  12,000  tons  per  annum  and  at  pres- 
ent (October,  1916)  is  about  2000  tons  per  month,  and 
it  is  estim.ated  that  during  1917  it  will  reach  16,000  to 
20,000  tons,  or  two-thirds  of  the  output  of  Ceylon, 
without  reaching  its  limit. 

After  the  war  is  over  and  the  demand  for  graphite 
returns  to  normal,  there  will  be  an  abundance  of  mate- 
rial provided  the  prices  are  such  that  both  fields  can  af- 
ford to  operate.  Operators  are  already  becoming  un- 
easy, fearing  an  oversupply  and  a  corresponding  cut 
in  prices. 

At  the  present  time  (October,  1916),  there  is  a  great 
variation  in  prices,  the  quotations  being:  Madagascar, 
1000  to  1200  fr.  ($200  to  $240)  per  metric  ton  at  Mar- 
seilles; Ceylon,  2080  fr.  ($416)  per  1016  kg.  f.o.b.  Co- 
lombo. 

The  lowest  price  quoted  is  924  fr.  ($185),  the  highest 
3235  fr.   ($647)   per  ton. 

•.\hstract  of  an  article  in  "Le  Grande  Livre,"   Paris,  Oct.   15. 
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Copper  Smelting  at  Santa  Lucia 

By  FRANCIS  CHURCH  LINCOLN 

Director.    Mackay    School    of    .Mines.  University    of    Nevada.  Reno,  Nev. 

^        '.     '.         ;  Z         r         '.  ]    ~,  of   the   time.      Sixteen    campaigns,    ranging    in   length 

Description  of  a  small  smeltery  tri  an  out-ot-tne-  .         oirmj  i  -ooj         uju 

^  ...  ,       ,  '     .  from  8  to  72  days  and  averaging  33  davs,  had  been  run 

wail  place,   with   interesting   costs  of  operation  ,  ,r.nF,r,^  r  a  j  r  ^  i..  j 

•''^       ',,  .  ,,  ,     ,       X  ■  and  19,377  tons  of  ore,  flux  and  furnace  returns  smelted 

and  general  data,  especially  on  fuels.     Compart-  ...    .,        .  ,     -  „„„,   . „  „,  ,„„,      rru     j^  n  *  1 1 

"  ,       '      '^  ,  ,-  .-..■.  with  the  aid  of  2021  tons  of  fuel.    The  following  table 

sotis  are  made  on  transportation  conditions  and  u  4.u  t-  „      „*■    tu^     j-o-        v  *.     •  i 

.,.        ,    .  ,     .         ,,  shows    the    proportions    of    the    different    materials 

metal  markets  prevailing  before  and  since  the  ,  ,. 

beginning  of  the  war. 

I * AvfraKC  of  Sixtwntli 

^    ^      "■~^^^^~~  Ail  C'atiipaiens         Caiupaign 

THE  Southern  Railway  of  Peru,  running  from  Mol-  Ores  at'c  55  i\ 

lendo    on    the    Pacific    Ocean    over    the    Western  FumMc returns    ....'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.       m  7  i7  8 

Range  of  the  Andes  to  Puno  on   Lake  Titicaca,  ^"'''  *  ^  '"  ^ 

crosses  the  divide  at  Crucero  Alto,  which  is  224  miles  loo  o'-c  loo  u. 

from  MoUendo  and  14,688  ft.  high.     Thirty-one  miles  Throughout   the  time  of   its  operation   the  furnace 

beyond  this  summit  and   13,250  ft.  above  sea  level  is  has  averaged  41  tons  of  charge  per  day,  of  which  24 

Santa  Lucia,  where  the  copper  smeltery  of  the  Lampa  tons  has  been  ore. 

Mining  Co.,  Ltd.,  is  situated.    This  little  smeltery— oper-  The  ores  smelted  have  averaged  3.24'-t    copper  and 

ating  under  the  handicaps  of  high  altitude,  expensive  30.8  oz.   silver   per   ton.      When   smelting   first   began, 

fuel  and  distant  market— presents  many  points  of  inter-  limestone  flux  was  employed,  but  a  calcareous  ore  is  now 

est,  some  of  which  will  be  described  in  these  notes.  used  in  its  place.    There  is  not,  however,  sufficient  sul- 
phur in  the  ores  to  produce  the  desired  40 "^c    matte. 

Equipment  of  the  Lampa  Property  g^  barren  pyrite  is  purchased  and  fed  to  the  smelter. 

The  Lampa  property  is  managed  by  E.  C.  P.  Barber,  The    percentage    of    furnace    returns    has    been    high, 

who  has  direct  charge  of  the  smeltery.     Practically  all  owing  in  part  to  e.xperiments  to  determine  the  effect 

the  ores  treated  come  from  neighboring  mines  belong-  of  altitude  and  to  attempt  to  reduce  the  consumption 

ing  to  the  company  and  under  the  superintendence  of  of  expensive  fuel.    It  was  found  at  an  early  date  that 


SANTA   LUCIA    SMELTERY,    PERU 


BUiyUKTTES  WITH  SALT  AND  ULOOD  BINDER 


J.  V.  Turner.  The  furnace  is  an  Allis-Chalmera  36-in., 
round,  copper  blast  furnace.  Air  is  supplied  by  a  IG- 
cu.ft.  Baker  rotary  blower  driven  by  steam  produced 
by  llama  dung,  locally  known  as  taquia.  It  costs  $2.50 
per  ton.  and  four  tons  is  consumed  in  24  hours.  It 
may  be  stored  outdoors  without  protection  as  only  the 
outer  layer  becomes  wet  when  it  rains.  A  dust  chamber 
ha.s  been  constructed  in  the  rock  behind  the  smeltery, 
where  flue  dust  to  the  extent  of  lO'^r  "f  the  charge  is 
collected.  This  dust  contains  I.5'»  copper  and  7  oz. 
silver.  It  is  wet  down  and  returned  to  the  blast  fur- 
nace without  briquetting.  The  plant  is  also  equipped 
with  a  Rohey  square  lead  blast  furnace,  which  is  rarely 
used. 

The   Lampa  Bmeltery   began   operationa   on   Jan.   4. 
1914.  and  up  to  June  27.  1916,  had  been  in  blast  58'c 


the  use  of  a  14-oz.  blast  through  tuyeres  an  inch  greater 
in  diameter  than  at  sea  level  gave  satisfactory  results, 
but  the  experiments  with  fuels  are  still  in  progress. 

The  cost  of  imported  fuels  has  increa.sed  greatly 
as  a  result  of  the  P'uropean  War.  The  fuels  availablo 
at  Santa  Lucia  aro  imported  coke,  imported  coal,  local 
coal  and  local  wood.  The  cost  of  coke  delivered  at  the 
port  of  Mollendo  has  risen  from  $17.50  to  $27. .50  per 
ton,  to  which  must  be  added  $11  for  railroad  freight 
to  Santa  Lucia  and  50c.  for  packing  to  the  smeltery. 
American  coal  delivered  on  the  west  coast  of  South 
America  rose  from  $8  to  $23  in  the  five  months  prior 
to  June  15,  1916,  and  is  therefore  nearly  as  expensive 
as  coke.  Anthracite  from  Sumbay.  on  the  railway  just 
west  of  the  divide  from  Santa  Lucia,  costs  $10  per  ton 
delivered  at  the  smeltery.    The  approximate  analysis  of 
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3umbay  coal  shows  about  60%  fixed  carbon,  10%  vola- 
tile matter  and  30%  ash.  This  is  by  no  means  as 
bad  as  it  looks,  however.  The  ash — and  incidentally 
the  volatile  matter — are  mainly  due  to  pyrite;  and  as 
Ipyrite  is  required  in  the  charge,  its  presence  in  the 
!coal  is  helpful  rather  than  detrimental.  Half  the  coke 
may  be  replaced  by  the  cheaper  Sumbay  coal  with  ex- 
cellent results.  The  combustible  employed  in  campaign 
16  consisted  of  52%  coke,  46%  pyritiferous  anthracite 
and  2%,  wood. 

Wood  costs  $20  per  ton  delivered.  One-third  of  the 
coke  may  be  replaced  by  twice  its  weight  in  wood  with 
satisfactory  results,  but  at  the  present  price  of  wood 
nothing  is  saved  by  this  procedure.  In  making  tests 
with  wood  as  a  fuel,  it  was  found  that  its  use  improved 
the  running  of  the  furnace.     At  one  time  the  quantity 


STACKING    BRIQUETTES,    SANTA   LUCIA,    PERU 

of  wood  was  gradually  increased  until  the  furnace  was 
actually  run  entirely  on  wood  for  ten  charges.  By  that 
time  the  zone  of  fusion  had  risen  from  the  tuyere  level 
to  the  top  of  the  furnace  and  the  use  of  wood  had 
to  be  discontinued. 

A  considerable  quantity  of  fines  is  present  in  both 
coke  and  coal  when  delivered  at  the  smeltery.  In  order 
to  prevent  this  form  of  waste,  the  fines  are  briquetted 
in  a  hand  press.  The  suggestion  that  the  fines  in 
household  coal  be  coagulated  with  salt  as  a  war-economy 
measure,  which  was  made  in  the  German  and  English 
press  and  also  found  its  way  into  ours,  was  seized 
upon  by  Mr.  Barber,  who  is  now  employing  salt  as  a 
binder  for  briquetting  coal.  Salt  costs  $28  per  ton 
delivered,  and  as  8  lb.  of  salt  dissolved  in  20  gal.  of 
water  is  sufficient  to  briquette  a  ton  of  coal,  the  cost  for 
binder  is   11.2c.  per  ton.     Unfortunately,  coke  breeze 


will  not  briquette  with  salt,  but  slaughter-house  blood 
has  been  found  a  good  and  cheap  binder,  20  gal.  of 
blood  with  25  gal.  of  water  being  required  to  briquette 
a  ton  of  coke.  After  briquetting  in  the  hand  press,  the 
briquettes  are  stacked  in  the  sun  to  dry  and  harden. 

Cost  of  Mining  and  Smelting 

The  furnacemen  work  on  12-hour  shifts.  The  fore- 
man receives  $G0  per  month,  the  weighmen  each  $20 
per  month,  the  tapmen  $0.90  per  day,  and  the  chargers 
$0.70  per  day.  These  wages  seem  very  low,  but  ex- 
periment has  shown  that  raising  wages  produces  bad 
results.  Increasing  the  comforts  of  the  workmen, 
however,  produces  good  results,  and  it  seems  to  be  along 
this  line  rather  than  that  of  increased  wages  that  im- 
provements can  be  made.  The  cost  of  mining  and 
-smelting  may  be  seen  from  the  following  table,  for 
which  campaigns  12,  14  and  16  were  selected  on  account 
of  their  being  longer  than  13  and  15: 


COST    OF    MINING    AND    SMELTING 
Campaign   1 4 


Campaign  1 2 

Per  Ton       Per  Ton 

Ore  Ciiarge 

Date Aug.  1 1-Oct.  31,  1915 

Cost  of  ore $6  00  $3  33 

Cost  of  pvrite, . .        2  33  129 

Cost  of.  fuel 4  76  2  64 

Wages  and  mat^ 

rials 1    65  92 

General  expenses       1    28  172 


Ore 
in.  5-M! 
$5  01 

2   36 

4  90 


Charge 

r.  4,  1916 

$2  95 


Campaign   16 

Ore  Charge 

Apr.  24-June  27 

$4  40  $2  43 
2  68  1   48 

5  52  3  04 


$9  85 


Total      $16,02  $8.90         $15  37         $9  08  $i; 

The  profits  made  in  the  company  store  reduce  these 
costs  by  about  5'^c. 

The  recoveries  and  losses  from  the  smeltery  reports 
of  campaign  13,  14,  15  and  16  are  as  follows: 

RECORD    OF    RECOVERIES    AND    LOSSES 

Copper  Silver 

Matte  recovery 82%  93% 

Block  copper  recovtry 1  1 

Smeltery  returns  (bad  slag,  etc.)    1  1 

Slag  loss    10  5 

Flue  dust  loss  (by  difference) 6  0 


100% 


100% 


The  apparent  absence  of  silver  in  the  flue  dust  lost 
may  be  due  to  cumulative  errors  in  the  other  items  or 
to  the  presence  of  small  amounts  of  silver  in  some  of 
the  ores  that  are  not  credited  with  any.     The  silver 


1913-1914 

£0  099 

400 


Mar.  31,  1916 


Value  of  silver 

Price  of  copper  per  long  ton 
35  %  discount 


Copper  paid  for — 45% — 1 .  3% 


39 
63 

6 

63 
10 

53 

437 

23 
39 

161 
6 

45 

130 

4 

00 
55 

125 
10 

45 
75 

|)4 

70 
437 

50 
45 

124 
0 

Payments  on  matte 


Charges 


2  125 

1  569 

235 

210 

4  875 
2  378 

357 
1  130 

210 
.  126 

£4  139 
i:58  622 

£9  076  1 
i-86  048 

Ocean  freight  (42/6  and  97/6) 

Broker's  commission  (2i%  gross  value)  .  . 

Marine  insurance  (7/6  per  £100) 

War  insurance  (23/9  per  £100) 

Receiving,  weighing,  sampling  and  assaying 
Entry,  dock  dues  and  porterage 


I  board  ship 

in  the  slag  throughout  these  campaigns  ran  1  oz.,  and 
the  copper  from  0.25'',  to  0.30%.  The  block  copper 
contained  80%  copper  and  600  to  800  oz.  silver  per  ton. 
The  matte  produced  ran  from  33%  to  40.8%  copper 
and  contained  from  330  to  410  oz.  silver  per  ton. 
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The  effect  of  the  war  upon  the  transportation  and 
lale  of  matte  is  well  illustrated  by  the  accompanying 
able,  which  compares  the  actual  returns  on  a  recent 
shipment  with  the  returns  that  would  have  been  made  on 
a  similar  .shipment  the  year  before  the  war.  To  make 
the  comparison  more  e.xact,  the  figures  in  each  case 
have  been  given  on  the  basis  of  a  shipment  of  20  long 
tons  of  matte  containing  45''r  copper  and  400  oz.  of 
silver  per  long  ton.  These  shipments  were  to  England, 
and  all  figures  were  in  English  money,  which  for  the 
purposes  of  this  article  are  given  in  decimals  of  a  pound 
sterling  rather  than  in  shillings  and  pence. 

It  will  be  observed  that  while  the  payments  on  copper 
have  been  reduced  and  the  charges  have  more  than 
doubled,  yet  owing  to  the  higher  prices  of  silver  and 
copper,  the  net  value  of  the  matte  on  board  ship  at 
Mollendo  is  about  50 '^r  higher  now  than  it  was  just 
before  the  war.  The  charges  on  matte  shipped  to  New 
York  are  now  much  less  than  on  matte  shipped  to 
Liverpool,  and  the  last  shipment  made  by  the  Lampa 
Mining  Co.  was  to  New  York. 

So  successful  have  been  the  operations  of  the  com- 
pany that  it  is  planning  to  increase  the  capacity  of  the 
Santa  Lucia  smeltery  to  200  tons  per  day  in  the  near 
future. 


Coeur  d'Alene  Items,  June,  1917 
By  Robert  N.  Bell 

state   Tnsiiertnr  nf   Mines  for  Idaho 

The  four  deepest  mines  and  principal  producers  of 
lead-silver  ore  in  the  Coeur  d'Alene  district  are  being 
worked  at  capacity  with  gratifying  manifestations  of 
permanency  and  expanding  ore  resources  in  their  deep- 
est levels,  ranging  down  to  a  maximum  depth  of  3200 
ft.  vertically  and  including  the  Bunker  Hill  &  Sullivan 
mine  at  Kellogg,  the  Morning  mine  of  the  Federal  com- 
pany at  Mullan  and  the  Hecla  and  Hercules  at  Burke, 
Idaho. 

The  high  price  and  scarcity  of  labor,  machinery  and 
material  are  retarding  the  operation  of  new  develop- 
ment enterprises  in  the  Coeur  d'Alene  district  at  this 
time  among  the  lead-silver  prospects,  but  a  few  very 
interesting  developments  are  being  made  that  seem  to 
hold  out  definite  promise  of  new  tonnage  resources. 

Among  the  zinc-ore  deposits  the  Consolidated  Inter- 
state-Callahan  mine  in  the  Nine  Mile  district  continues 
to  maintain  its  splendid  production  of  clean  zinc  ore. 
A  new  body  of  rich  zinc  mineral  has  recently  been 
opened  in  the  1500-ft.  level  of  the  Success  mine.  Its 
dimensions  and  importance  are  not  yet  fully  demon- 
strated, but  with  this  and  other  development  at  the 
1400-ft.  level  of  this  property,  a  materially  increased 
production  ha.s  recently  been  made. 

Zinc  deposits  at  Pine  Creek,  a  few  miles  south  of  Kel- 
logg, have  developed  in  a  remarkably  interesting  man- 
ner within  the  past  few  months  and  show  tonnage 
resources  at  this  time  that  promise  equal  if  not  superior 
capacity  to  the  Nine  Mile  deposits.  They  are  equally 
rich  in  associated  lead  and  silver  values  as  well  as  in 
zinc,  but  of  a  more  complex  nature,  due  to  a  blend- 
ing of  iron  sulphide  with  the  more  desiralile  minerals, 
a  condition  that  is  likely  to  involve  the  modern  hydro- 
electric method  of  treatment  for  a  full  realization  of 
their  values. 


The  principal  ore  developments  in  the  Pine  Creek  dis 
trict  are  at  the  Denver,  Highland-Surprise,  Constitutioi 
and  Douglas  mines,  each  of  which  has  been  activel; 
operated  and  gives  evidence  of  an  important  tonnag 
capacity  of  relatively  high-grade  zinc  ore.  They  wil 
receive  further  careful  investigation. 

WTiat  promises  to  be  an  epoch-marking  occurrence  i: 
the  history  of  this  remarkable  smelting-ore  district  i 
the  completion  of  the  million  dollar  lead-silver  smelte 
and  refiner>'  plant  of  the  Bunker  Hill  &  Sullivan  Min 
ing  and  Concentrating  Co.  adjacent  to  the  company* 
big  ore  resources  at  Kellogg.  The  management  hopes  t 
celebrate  the  4th  of  July  this  year  by  blowing  in  thi 
big  plant  for  the  treatment  of  its  great  resource  of  lead 
silver  ore  and  custom  ores  of  the  Coeur  d'Alene  district 
A  most  desirable  site  has  been  selected  for  this  enter 
prise,  elaborately  planned  for  transportation  and  con 
venience,  gravity  handling,  and  supplied  with  everj 
modern  mechanical  device  obtainable,  with  a  specia 
eye  to  economizing  in  man-power  cost  of  operation  at 
well  as  all  other  possible  cost-reducing  means. 

The  refinery  is  directly  connected  with  the  blast  fur 
nace,  and  the  molten  metal  produced  will  be  kept  in  con 
tinuous  motion  until  separated  into  a  refined  product  o 
lead-silver  and  gold.  This  company  should  cut  an  in 
teresting  figure  in  the  lead  metal  market  of  the  future 
Its  special  advantages  in  this  connection  include  a  hv^at 
previous  experience  of  its  directing  head  in  the  .•jnielt 
ing  business  and  a  resource  of  the  cleanest  lead-silvei 
mineral  in  nature,  including  a  vast  tonnage  developmen' 
below  the  Kellogg  level  of  the  Bunker  Hill  mine  to  ] 
maximum  depth  of  4300  ft.,  at  an  average  dip  of  40° 
and  the  fact  that  at  that  deep  level  the  mine  now  ex 
hibits  the  premier  orebody  of  its  history,  which  in 
eludes  among  others  one  shoot  of  mineral  500  ft.  lon| 
with  a  maximum  horizontal  cross-section  of  100  ft.  thai 
is  nearly  SO"",  clean  galena  whose  only  other  associatec 
gangue  is  crushed  quartzite  and  iron  carbonate  witii'iu' 
any  visible  mixture  of  objectionable  associated  miiurab 
like  zinc  or  iron  sulphide. 

In  addition  to  this  great  resource  of  clean  ore,  thii 
new  smelting  plant  has  obtained  a  long-time  contract 
on  the  next  cleanest  lead-silver  ore  resource  of  the  dis- 
trict, which  comprises  the  entire  output  of  the  HecU 
mine  at  Burke,  whose  expanding  profits  and  ore-pro 
ducing  capacity  in  its  deep  levels  has  been  one  of  th« 
notable  features  of  the  Coeur  d'Alenes  during  the  last 
two  years,  and  will  combine  to  put  this  new  smeltinj 
enterprise  in  an  exceptionally  strong  position  from  th« 
viewpoint  of  a  large  tonnage  resource  that  will  warrant 
ccntinuous  operation  of  the  smelter  for  a  term  of  year* 

The  recent  announcement  by  Fred  \V.  Bradley,  presi- 
dent of  the  Bunker  Hill  &  Sullivan,  of  the  early  con- 
struction of  an  electrolytic  zinc  plant  at  Kellogg,  hai 
been  received  with  keen  interest  by  the  owners  of  th< 
important  zinc-ore  deposits  of  the  near-by  Pin« 
Creek  district. 

The  Bunker  Hill  company  has  carried  on  extensivt 
experiments  in  the  treatment  of  complex  ores  at  iti 
Kellogg  mill  for  several  years  past  and  is  doubtless  il 
a  position  to  take  full  advantage  of  this  feature  of  thC 
business,  which  will  supply,  in  addition  to  a  hx-al  niai^ 
ket  for  the  zinc-ore  producers,  the  necessary  spelter  r» 
quirements  of  the  silver-refinery  end  of  their  big  leait 
.smelting  plant. 
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Work  of  the  Engineers  in  the  Field 


The  tuork  of  the  Royal  Engineers  ivith  the 
original  British  Expeditionary  Force  is  outlined 
and  contrasted  with  changes  required  by  ex- 
perience. Their  work  performed  bettveen  the 
retreat  from  Mons  and  the  advance  to  the  Aisne 
is  briefly  described.  Duties  of  demolition  re- 
quire time  and  dispatch,  as  ivell  as  trench  work. 
Mining  plays  an  important  part,  some  galleries 
being  UOO  ft.  or  more  in  length.  Waste  material 
sacked  at  the  breast  and  moved  by  hand  to  the 
surface  and  used  for  parapets,  revetments,  or  for 
dummy  trenches  luhich  attract  the  hostile  artil- 
lery fire  as  directed  by  aeroplanes. 

THE  Royal  Engineers  with  the  original  British  Ex- 
peditionary Force  were  divided  into  two  classes: 
(1)  Divisional  engineers,  under  which  were  allot- 
ted for  each  division  two  field  companies  and  one  signal 
company;  (2)  engineer  units  on  lines  of  communication, 
comprising  fortress  companies,  works  company,  railway 
company,  signal  companies  and  printing  company. 

The  "works"  company  was  intended  for  work  at  the 
base,  but  owing  to  our  numerous  bases,  it  was  split 
up  into  sections,  one  being  at  each  base.  Assisted  by 
French  civilian-labor  contractors  and  working  parties 
from  any  infantry  available,  they  were  responsible  for 
the  complete  erection  of  the  base  camps,  and  all  work 
in  connection  with  them,  such  as  water-supply,  drainage, 
lighting,  sanitary  arrangements  and  road  making. 

They  had  at  the  same  time  to  provide  store  accommo- 
dation for  the  large  quantity  of  supplies  and  ordnance 
stores  that  were  arriving,  the  work  for  the  most  part 
being  adapting  existing  buildings  and  sheds  to  meet 
the  requirements  of  those  concerned — sometimes  very 
difficult  work.  Their  function  at  present  is  mainly  the 
upkeep  of  the  base  camps,  which  are  now  run  more  or 
less  on  the  lines  of  any  town  at  home  having  its  own 
organized  engineer  staff. 

Use  of  Fortress  Companies 

The  fortress  companies  did  not  come  into  active  use 
until  the  Aisne,  and  from  that  time  their  work  was 
essentially  connected  with  that  of  the  field  companies. 
When  the  new  armies  were  formed,  army  troop  com- 
panies took  the  place  of  the  fortress  companies,  and 
the  latter  name  is  no  longer  used.  These  army  troop 
companies  can  be  placed  at  the  disposal  of  the  chief 
engineers  of  the  different  corps,  and  their  role  is  to  as- 
sist the  field  companies  in  the  construction  of  the  de- 
fensive lines.  They  have  been  employed  for  the  greater 
part  on  the  second-line  trenches  and  strong  points. 

The  signal  service  may  be  roughly  divided  into  two 
parts — communications  in  rear  of  division  headquar- 
ters, and  those  in  advance  of  division  headquarters.  In 
rear  of  the  various  division  headquarters  the  majority 
of  lines  are  of  a  semipermanent  nature  and  the  system 
is  not  unlike  that  employed  in  post  oflfices.  All  the  in- 
struments used  are  similar  to  those  in  use  in  post  offices 

•Excerpt  from  a  lecture  by  Lieut.  C.  G.  Martin.  Royal  Engi- 
neer.s,  delivered  at  the  Royal  Artillery  Institution,  Woolwich,  Apr. 
6,  1916.  Reprinted  from  ■Journal"  of  the  Royal  Artillery  by  Pro- 
fessional Memoirs,  January-February.  1917. 


at  home.  At  the  headquarters  of  armies  and  at  the 
bases,  high-power  instruments  are  being  employed, 
such  as  the  Wheatstone  automatic,  which  can  send  tele- 
grams at  speeds  of  200  to  600  words  per  minute. 

In  advance  of  division  headquarters  a  very  highly 
trained  personnel  is  required,  as  great  mobility  is  essen- 
tial. Cable  can  be  laid  from  a  cable  wagon  with  horses 
going  at  a  hard  canter  and  can  be  picked  up  at  the  same 
pace.  During  the  retreat  from  Mons,  communication 
during  the  day  was  almost  entirely  by  motor  cyclist,  but 
as  soon  as  units  went  into  billets,  cables  were  laid  from 
division  headquarters  to  brigades  each  night,  and  again 
from  brigade  headquarters  to  battalions.  This  cable 
was  picked  up  again  before  moving  off  each  morning 
(usually  about  3  o'clock),  and  I  know  of  one  division 
that  lost  only  five  miles  of  cable  in  the  whole  of  the 
retreat. 

About  six  years  ago  the  whole  signal  service  was  re- 
organized, and  when  the  war  broke  out  it  was  hardly 
out  of  the  experimental  stage.  The  enormous  import- 
ance of  good  communication  has  been  recognized  by  all 
commands,  and  the  personnel  of  the  companies  has  been 
considerably  augmented  since  the  beginning  of  the  war. 
The  use  of  telephones  for  conversation  between  actual 
commanders  was  found  almost  indispensable,  although 
early  in  the  war  practically  all  work  was  done  by  tele- 
graph only.  At  the  present  time  within  a  division  there 
is  a  duplicate  set  of  lines  so  that  telegraphy  and  tele- 
phony are  kept  quite  distinct.  Each  division  has  its  own 
telephonic  exchanges,  and  at  a  division  headquarters 
there  may  be  as  many  as  20  different  lines  to  one  ex- 
change. The  greatest  task  to  which  the  communica- 
tions within  a  division  are  put  is  in  the  attack,  and  sev- 
eral alternate  lines  are  always  laid  to  insure  perfect 
communication. 

Work  of  the  Field  Companies 

The  brunt  of  the  engineering  work  in  this  war  has 
fallen  on  the  field  companies,  and  the  work  accomplished 
by  them  includes  almost  every  branch  of  engineering. 
To  run  briefly  through  the  work  performed  by  the 
field  companies  in  the  early  part  of  the  war,  up  to  the 
end  of  October,  1914,  when  trench  warfare  began,  the 
easiest  way  is  to  follow  the  movements  of  our  troops 
and  see  what  engineering  work  was  carried  out  during 
the  retreat  from  Mons  and  the  advance  to  the  Aisne. 

At  Mons  on  Saturday,  Aug.  22,  and  the  next  morn- 
ing, the  Royal  Engineers  had  their  first  experience  of 
assisting  the  infantry  in  the  preparation  of  a  position 
for  defense.  The  work  consisted  of  giving  advice  as  to 
the  siting  of  trenches  and  then  putting  any  special 
points  such  as  a  farm  or  small  village  into  a  state  of 
defense.  The  shortage  of  tools  was  very  noticeable  at 
this  period,  and  much  time  was  spent  in  collecting  all 
available  types  of  shovels  and  spades  from  the  neighbor- 
ing district. 

Late  in  the  morning,  on  Sunday,  an  order  came  that 
the  bridges  over  the  Mons  Canal  had  to  be  demolished. 
Eight  sections,  consisting  of  a  subaltern,  20  men  and 
one  tool  cart,  set  out  for  the  bridges  as  fast  as  possible. 
Unfortunately,  the  distances  to  the  bridges  varied. 
Those  close  at  hand  were  successfully  destroyed;  those 
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at  a  distance  were  in  the  hands  of  the  Germans  when 
the  Royal  Engineers  arrived;  but  at  the  intermediate 
bridges  the  Germans  arrived  while  the  sappers  were  at 
work — two  sections  were  missing,  one  being  entirely 
wiped  out. 

This  brings  up  a  most  important  point  that  everyone 
must  grasp — the  fact  that  Royal  Engineer  work  takes 
time.  To  demolish  a  bridge  is  not  the  work  of  a  minute, 
but  may  take  three  or  four  hours,  the  time  depending 
on  the  construction  of  the  bridge.  Until  this  fact  is 
realized,  orders  will  still  come  in  at  the  last  moment, 
which,  if  successful  result  is  to  be  attained,  should  have 
arrived  two  or  three  hours  earlier. 

On  one  occasion  most  of  the  sappers  were  put  into 
the  firing  line  alongside  the  infantrj-,  and  many  in- 
stances of  the  same  kind  occur  from  time  to  time.  This 
brings  up  another  important  point.  Is  it  worth  while 
using  sappers  as  infantry?  The  answer  is  unquestion- 
ably "No,"  for  it  is  absolutely  essential  to  have  the 
sappers  available  after  the  fight  to  assist  in  consolidat- 
ing the  new  positions  taken  up.  Of  course,  there  are 
occasions  where,  in  the  last  resort,  the  Royal  Engineers 
had  to  be  called  upon  to  act  as  infantry,  but  it  should 
be  done  only  as  a  last  extremity. 

When  the  advance  began,  the  nature  of  the  Royal  En- 
gineers' work  changed.  From  "destruction"  we  now 
turned  to  "construction" — engineer  reconnaissance  of 
roads — river  crossings — demolished  bridges — and  forti- 
fied positions  formed  the  bulk  of  the  engineer  work,  and 
when  the  Aisne  was  reached,  the  sappers  had  their 
first  opportunity  of  bridging  on  a  large  scale. 

Replacing  Bridges 

The  River  Aisne  has  a  mean  width  of  about  170  ft. 
and  a  depth  of  about  15  ft.  Five  permanent  bridges 
that  had  been  demolished  were  at  once  made  passable  for 
infantry  in  single  file,  and  later  repaired  to  take  me- 
chanical transport.  When  one  reads  of  bridge  building, 
one's  thoughts  go  to  pontons,  girders  and  other  types  of 
bridging;  but  from  the  sapper's  point  of  view  the  ac- 
tual construction  of  the  bridge  is  the  simplest  portion 
of  the  task,  the  real  hard  work  beginning  when  the 
approaches  are  begun. 

To  make  a  satisfactory  approach  to  one  of  the  bridges 
over  the  Aisne,  a  road  about  200  yd.  in  length  had  to 
be  made.  This  necessitated  collecting  brushwood  for 
the  construction  of  over  2000  fascines,  their  transport 
to  the  site  of  the  bridge  and  the  collection  of  all  avail- 
able road  metal  in  the  neighl)orhood. 

Coming  to  the  time  when  trench  warfare  was  begin- 
ning, consider  the  composition  and  strength  of  a  field 
company,  which  from  a  working-party  viewpoint,  con- 
sists of  four  sections,  each  under  a  subaltern  and  each 
being  able,  at  full  strength,  to  supply  a  working  party 
of  .30  men,  but  which  under  average  conditions  rarely 
exceeded  20. 

The  different  calls  that  may  be  made  on  the  Royal  En- 
gineers during  trench  warfare  are:  Site  and  mark  out 
fire  trench ;  distribute  tools  and  place  the  men  at  the 
ta.<«ks;  supers'ise  con-itruction ;  make  traverses;  lay  out 
wire  along  front  of  trench,  say  r?on  yd. ;  dig  communi- 
cation trenches  back;  make  machine-gun  emplacements 
in  front  trenches;  construct  dugouts  for  officers  and 
men;  revet  trenches;  make  loopholes;  arrange  drainage; 
^pair  all  damage  and  daily  wear  and  tear;  collect  mate- 


rial for  all  above.  The  engineers  got  the  same  calls  for 
the  support  line  and  also  for  the  reserve  line. 

The  brigade  had,  at  the  same  time,  calls  on  the  field 
company,  consisting  of  the  four  sections  working  as 
above,  to  make  strong  points  near  reserve  line.  The 
division  also  had  calls  on  its  three  companies  to  con- 
struct the  second  line  the  same  as  for  first  line.  The 
corps  had  its  call  on  the  Divisional  Royal  Engineers  to 
put  points  d'appiii  behind  second  line  into  a  state  of  de- 
fense. 

Besides  all  this  there  were  the  following,  by  no 
means  simple,  undertakings:  Cut,  collect,  and  cart  all 
material  for  trench  work;  manufacture  hand  grenades 
from  stores  available  and  train  the  infantrj'  in  their 
use;  construct  huts  behind  the  lines  for  the  rest  camps. 
Later,  when  the  two  lines  were  drawing  close  together, 
the  following  additional  calls  were  made  on  the  section: 
Run  out  as  many  saps  as  possible  toward  the  enemy; 
begin  mining  operations  against  the  enemy. 

Of  course,  under  the  conditions  that  existed  at  that 
time,  the  work  could  never  have  been  done  in  some 
years.  The  only  troops  to  assist  the  fielu  companies  at 
that  time  were  one  fortress  company  to  each  corps. 
The  first  and  obvious  method  was  to  teach  the  infantry 
to  do  all  the  simple  work  on  the  spot  and  to  continue 
training  them  until  they  could  do  all  the  ordinary  field 
engineers'  work,  thus  releasing  the  Royal  Engineers  for 
the  more  difficult  tasks. 

Infantry  Working  for  Engineers 

The  following  items  illustrate  some  of  the  work  which 
can  be,  and  is  now,  undertaken  by  the  infantry,  under 
Royal  Engineer  supervision — after  a  thorough  course  of 
instruction  by  the  Engineers — and  which  before  the 
war  was  left  by  them  entirely  to  the  sappers:  Erecting 
wire  entanglements;  complete  digging,  riveting,  loop- 
holing,  traversing  and  flooring  of  the  front,  support, 
reserve  and  communication  trenches  of  the  first  and 
second  lines;  repair  of  above-mentioned,  necessitated 
by  daily  wear  and  tear;  making  any  necessary  saps. 
All  these  need  no  technical  ability  when  the  men  have 
been  once  shown,  and  with  a  few  weeks  of  supervision 
the  infantry  can  carry  them  out  with  perfect  success. 

This  leaves  the  Royal  Engineers  free  for  training  the 
infantry  in  the  simpler  branches  of  engineering  work, 
reserving  for  themselves  the  more  technical  duties,  such 
as:  In  the  front  line — bombproof  machine-gun  emplace- 
ments, which  consists  of  concrete  and  reinforced  steel 
and  where  the  ground  admits,  constructing  deep  shell- 
proof  dugouts.  In  the  first  line — strong  points.  These 
small  works  rc<iuire  very  careful  siting  and  concealing, 
and  it  is  on  them  that,  in  the  event  of  a  portion  of  the 
front  lines  falling,  time  is  gained  for  the  counter-at- 
tacks. These  strung  points  should  be  weather-proof  and 
as  com forf able  .-is  possible.  The  same  duties  apply 
equally  for  the  second  line.  The  construction  of  point 
(i'appiii,  or  strong  areas,  in  the  rear.  Here  much  tech- 
nical work  can  be  done  with  concrete  and  steel  joists 
for  machine-gun  emplacetnenta.  Infantry  parties  are 
essential  to  assist  with  digging,  carrying  and  filling 
sandbags,  etc. 

The  work  still  remaining,  which  the  engineer  field 
companies  were  originally  expected  to  do,  is:  Bomb 
manufacture;  drainage;  collection  of  material;  and 
mining. 
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When  the  call  was  made  to  the  field  companies  to 
undertake  mining  operations,  it  was  seen  that  this 
work  could  be  undertaken  by  them  only  at  the  expense 
of  the  work  on  the  trenches,  so  sppcial  mining  companies 
were  formed  at  home  and  sent  out  at  once.  The  mining 
companies  are  allotted  to  different  parts  of  the  front, 
as  required. 

The  mining  schemes  are  di'awn  out  by  the  army,  who 
inform  the  corps  concerned,  and  are  can-ied  out  by  the 
companies.  When  mining  operations  have  once  started, 
work  has  to  be  kept  up  at  as  fast  a  rate  as  possible, 
and  to  insure  success,  reports  of  rate  of  progi-ess,  etc., 
have  to  be  sent  in  regularly  and  as  soon  as  possible. 
In  the  case  of  a  mine  being  fired,  reports  are  wired 
to  the  controller,  giving  all  details,  and  these  reports 
are  passed  on  by  him  to  general  headquarters. 

Cooperation  again  plays  a  very  important  part  in  tTie 
success  of  mining  operations.  Though  in  no  way  part 
of  his  command,  the  brigadier  in  command  of  an  in- 
fantry brigade  holding  a  length  of  trench  is  naturally 
much  interested  in  the  mining  operations  going  on  in 
this  front,  and  the  mining  companies  work  in  close 
conjunction  with  him,  obtaining  the  necessary  working 
parties  to  deal  with  sandbags,  etc.,  and  keeping  him  in- 
formed of  progress  of  work,  etc. 

The  usual  gallery  now  used  is  about  4  ft.  high,  2  ft. 
6  in.  wide  at  the  top  and  3  ft.  at  the  bottom,  measured 
inside  the  timbering;  this  means  a  section  of  some  12 
sq.ft.  Galleries  have  been  run  out  400  ft.,  which  gives 
about  5000  cu.ft.  of  earth  to  dispose  of.  This  will  mean 
4000  sandbags  from  each  gallery. 

Silence  the  Great  Desideratum 

The  great  secret  of  successful  mining  is  "silence," 
and  it  has  been  found  that  the  most  satisfactory  method 
of  disposing  of  this  earth  is  to  put  it  in  sandbags  and 
drag  them  to  the  head  of  the  shaft  by  hand  or  by  a 
winch.  Here  the  infantry  should  take  the  bags  over 
for  use  in  their  fire  trenches.  In  the  event  of  their 
having  a  surplus,  an  excellent  plan  is  to  build  a  dummy 
parapet  on  any  available  ground  high  enough  to  cast  a 
good  shadow  for  aeroplane  observation  purposes.  The 
Germans  have  been  known  to  spend  the  best  part  of  the 
day  shelling  such  a  dummy  trench,  which  can  only  be 
distinguished  with  difficulty  from  a  real  one. 

Work  on  the  face  of  a  gallery  is  carried  out  by  three 
men — one  working,  one  filling  bags  and  one  resting,  the 
number  of  the  remainder  depending  on  the  length  of 
the  gallery.  The  average  rate  of  progress  is  about  12 
ft.  a  day,  but  galleries  in  favorable  soil  have  been  run 
at  the  rate  of  32  ft.  in  24  hours.  The  depth  of  the 
galleries  varies  according  to  the  tactical  requirements, 
and  may  vary  from  12  to  120  ft. 

With  regard  to  the  charges  used,  there  are  two  dis- 
tinct types:  A  common  mine,  used  with  the  idea  of  mak- 
ing a  crater  on  the  surface  and  destroying  the  enemy's 
work;  or  a  camouflet,  used  to  destroy  the  enemy's  min- 
ing works  underground  and  so  charged  as  to  leave  the 
surface  undisturbed.  Mines  to  produce  craters  have 
been  charged  up  to  13,000  lb.,  producing  a  crater  60  yd. 
long  by  40  yd.  across. 

The  charges  of  camonflets  vary  with  the  depth  of  the 
charge  and  the  soil,  and  in  some  cases  charges  of  two 
or  three  tons  have  been  fired  without  disturbing  the 
surface.     The  explosives  u.sed  are  those  obtainable  at 


the  time.  Ammonal,  an  explosive  composed  of  ammo- 
nium nitrate  and  powdered  metallic  aluminum,  has  been 
used  in  large  quantities  with  great  success. 

Drainage  and  ventilation  are  effected  by  pumps;  con- 
tinuous experiments  have  to  be  made  to  find  the  most 
silent  and  at  the  same  time  effective  types.  Lighting 
the  galleries  is  carried  out  usually  by  candles,  but  elec- 
tric torches  have  to  be  used  when  the  mines  are  being 
charged. 

Collecting  material  is  perhaps,  the  most  important 
and  at  the  same  time  the  most  tedious  of  all  Royal  En- 
gineer work.  Originally,  the  companies  cut  what  tim- 
ber they  could  and  collected  from  houses  and  villages  all 
suitable  material,  but  the  local  supply  soon  became  ex- 
hausted and  the  matter  had  to  be  taken  up  on  a  large 
scale.  There  is  one  point  that  even  many  Royal  Engi- 
neer officers  are  ignorant  of,  and  that  is  the  quantity 
of  material  necessary  for  putting  the  trenches  in  a  fit 
state  for  occupation  in  winter.  One  sees  type  draw- 
ings of  various  trenches  and  shelters  which  are  put 
forward  as  models  to  be  copied,  but  when  one  comes  to 
work  out  the  material  necessary,  one  finds  that  it  can- 
not be  obtained.  There  is  never  enough,  and  the  supply, 
cost  what  it  may,  must  be  increased. 

A  detailed  estimate  was  made  out  for  one  mile  of 
front,  including  first  and  second  lines  and  all  communi- 
cations. It  was  made  where  the  breastworks  are  es- 
sential, owing  to  the  low  ground  being  water-logged.  It 
gives  some  idea  of  the  material  required,  and  is  as  fol- 
lows: Wire  entanglement,  1,800,000  yd.  of  wire,  or  900 
miles,  weight,  110  tons;  standards  or  posts,  6  ft.  long, 
12,000;  small  pickets,  12,000;  trench  construction,  6! 
million  sandbags,  weight,  unfilled,  1000  tons;  corrugated 
iron,  about  36,000  ft.  run ;  timber,  average  dimension, 
3x3  in.,  1,125,000  ft.  run.  In  addition,  large  quantities 
of  revetting  material  are  required,  including  timber, 
planks,  wire  netting  and  expanded  metal. 

Time  Required  for  Trench  Construction 

As  to  the  time  taken  to  complete  the  construction  of 
one  mile  of  such  trenches  to  make  them  fit  for  winter 
occupation,  an  average  man  will  fill  and  place  in  posi- 
tion on  the  parapet,  parados,  or  dugout,  at  the  most,  25 
sandbags  in  one  night.  So,  to  fill  and  place  the  6,000,- 
000-odd  bags  will  take  a  working  party  of  a  battalion 
about  240  nights'  work,  or  about  8  months.  If  the  sap- 
pers were  to  complete  the  job  without  assistance  from 
the  infantry,  it  would  take  a  field  company,  with  its 
usual  working  party  of  80  men,  about  6  years  to  finish. 

This  brings  out  the  most  important  ideas:  It  is  es- 
sential for  the  infantry  to  assist  the  sappers  with  every 
man  they  can  spare;  do  not  put  off  the  preparation  of 
the  trenches  for  the  winter  campaign  until  too  late. 
With  every  man  working,  it  cannot  be  done  under  two 
or  three  months,  and  the  time  to  start  is,  at  the  latest, 
the  end  of  July.  Of  course  the  times  mentioned — the 
240  days  and  the  6  years — are  based  upon  dealing  with 
the  material  required  in  the  perfect  trench.  In  actual 
practice  these  amounts  of  material  never  reach  the 
trenches.  But  it  is  not  until  everyone  grasps  the  idea 
of  the  enormous  quantities  needed  that  the  supply  will 
be  increased. 

With  regard  to  the  state  of  training  already  reached 
by  the  infantry  in  field  works,  I  should  like  to  give  the 
following  example:   In  one  division  the  divisional  cy- 
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clists  were  handed  over  as  a  permanent  working  party 
to  assist  the  Royal  Engineers.  They  were  allotted  to  a 
field  company  to  be  trained  as  a  party  for  the  construc- 
tion of  wire  entanglements.  This  party,  after  a  few 
weeks'  training,  assisted  by  sappers,  total  strength  be- 
ing 120  men,  in  2J  hours  ran  an  entanglement  1200  yd. 
long  and  20  yd.  wide  in  front  of  a  newly  captured  posi- 
tion. They  used  117  miles  of  wire,  1600  six-foot  iron 
standa-ds  and  1600  pickets.  Five  days  were  occupied, 
before  the  attack,  in  carrying  up  the  stores  for  the  work 
and  placing  them  in  a  handy  position  to  begin  work  at 
the  required  moment. 

I  have  been  able  to  give  only  a  very  small  idea  of  the 
work  performed  by  the  Royal  Engineers.  I  have  tried 
to  show  how,  with  the  small  establishment  of  engineers 
and  the  immense  amount  of  work  which  the  new  type 
of  warfare  has  necessitated,  most  of  the  old  ideas  on 
the  legitimate  duties  of  the  Royal  Engineers  have 
changed. 

The  respective  spheres  of  action  of  the  Royal  Engi- 
neers and  infantry  are  now  separated  by  a  stream,  the 
size  of  which  is  a  measure  of  the  difference  in  technical 
knowledge.  The  continual  personal  instruction  of  the 
infantr>-  in  all  matters,  formerly  supposed  to  be  the 
exclusive  province  of  the  Royal  Engineers,  is  gradually 
draining  the  stream,  and  bringing  nearer  the  time  when 
the  infantry-  will  be  as  skilled  in  pioneer  work  as  the 
regularly  constituted  pioneer  battalions,  while  only  the 
most  advanced  technical  matters  remain  within  the  com- 
pletely separated  area  of  Royal  Engineer  activities. 


Sulphuric  Acid  in  Great  Britain 

The  British  Minister  of  Munitions  has  issued  the 
following   order: 

No  person  .shall  as  on  and  from  June  11,  1917,  until 
further  notice  manufacture  sulphuric  acid  except  under 
a  license  issued  by  or  under  the  authority  of  the  Min- 
ister of  Munitions  and  in  accordance  with  the  terms 
and  conditions  of  such  license  as  to  the  quantities  to  be 
manufactured  or  otherwise. 

No  person  manufacturing  sulphuric  acid  shall  as  on 
and  from  June  11,  1917,  until  further  notice  use  during 
any  one  calendar  month  more  than  10  tons  in  all  of  95'^, 
sulphuric  acid  (or  its  equivalent  in  acid  of  other 
strengths)  for  the  purpo.se  of  all  other  manufactures, 
trades  and  businesses  carried  on  by  him  except  under 
and  in  accordance  with  the  terms  and  conditions  of  a 
license  issued  by  or  under  the  authority  of  the  Minister 
of  Munitions. 

No  person  shall  as  on  and  from  the  day  following 
the  date  of  this  order  until  further  notice  supply  sul- 
phuric {jcid  (including  waste  sulphuric  acid)  to  any 
person  except  under  and  in  accordance  with  the  terms 
and  conditions  of  a  licen.se  i.s.sued  by  or  under  the 
authority  of  the  Minister  of  Munitions.  Provided  that 
no  licen.se  .shall  be  required  to  supply  not  more  than 
.56  lb.  of  95"^;^  sulphuric  acid  (or  its  equivalent  in  acid 
of  other  .strengths)  to  any  person  during  any  one  cal- 
endar month.  And  provided  also  that  any  sulphuric 
acid  supplied  subse(|uently  to  the  date  of  this  order  in 
pursuance  of  written  directinns  or  requests  given  or 
made  by  or  on  behalf  of  the  Minister  of  Munitions 
previou.sly  to  the  date  of  this  order  shall  unle.ss  and 
until  such  written  directions  or  requests  are  canceled 


or  withdrawn  be  deemed  to  have  been  supplied  under 
a  license  issued  under  the  authority  of  the  Minister 
of  Munitions  within  the  meaning  of  this  order. 

As  on  and  from  the  date  of  this  order  until  further 
notice  no  manufacturer  of  sulphuric  acid  or  agent  of 
such  a  manufacturer  shall  charge  or  receive  in  payment 
for  any  sulphuric  acid  supplied  by  or  through  him  a 
price  exceeding  the  maximum  price  specified  for  sul- 
phuric acid.  Provided  that  the  maximum  prices  shall 
not  apply  to — (a)  Sulphuric  acid  supplied  to  persons 
outside  the  United  Kingdom  under  export  licenses,  (b) 
Sulphuric  acid  manufactured  outside  the  United  King- 
dom, (c)  Sulphuric  acid  made  wholly  from  brimstone, 
(d)  Sulphuric  acid  specially  purified  for  laboratory  pur- 
poses. 

All  persons  engaged  in  producing,  manufacturing, 
selling,  distributing  or  storing  sulphuric  acid  (includ- 
ing waste  acid ) ,  or  in  any  manufacture,  trade  or  busi- 
ness in  which  the  same  is  used,  shall  make  such  returns 
with  regard  to  their  businesses  as  may  from  time  to 
time  be  required  by  or  under  the  authority  of  the  Min- 
ister of  Munitions. 

For  the  purpose  of  this  order  the  expression  sulphuric 
acid  shall  include  sulphuric  acid  of  all  strengths  up 
to  lOO'^c  H,SO„  but  shall  not  include  acid  containing 
free  SO^  (commonly  called  oleum  or  fuming  sulphuric 
acid). 


Amalgamated  Contract  Nearly 
Completed 

The  contract  entered  into  between  Amalgamated  Zinc 
(De  Bavay's)  Ltd.,  and  American  smelters  has,  accord- 
ing to  the  Sydney  Moiiiing  Herald,  about  been  com- 
pleted, 5000  tons  only  remaining  to  be  shipped.  While 
the  outlook  was  decidedly  unfavorable  to  producers,  it 
was  hoped  that  something  might  be  done  to  enable  the 
company  to  ship  concentrates.  It  will  not  curtail  pro- 
duction. With  the  100,000  tons  of  concentrates  per 
annum  sold  to  the  Imperial  Government,  a  contract  for 
45,000  tons  of  spelter  per  annum  for  ten  years  after 
the  war  was  also  entered  into — half  to  be  ordinary 
brands  and  half  electrolytic.  Under  the  contract  the 
buyers  guarantee  a  minimum  price  of  £23  on  ordinary 
brands  and  £28  on  electrolytic.  A  corollary  of  this 
contract  was  the  establishment  of  a  plant  to  produce 
spelter  to  the  amount  of  tonnage  sold,  and  the  Zinc  Cor- 
poration has  joined  with  other  companies  to  determine 
whether  a  zinc-distillation  works  could  be  successfully 
established.  This  investigation  is  proceeding,  but  it 
will  take  some  time  before  it  will  be  possible  to  say 
whether  the  distillation  process  will  be  entered  into  in 
Australia. 


Among  thk  Ni-.wkr  Uses  for  Graphite,  perhaps  the 
most  important  is  for  preventing  the  formation  of 
.scale  in  boilers.  This  is  a  u.se  which  was  originated 
and  developed  by  the  United  States  (iraphite  Co..  ac- 
cording to  W.  L.  Whitney,  chemist  for  the  company. 
It  is  now  employed  for  this  purpose  all  over  the  coun- 
try. Its  action  is  mechanical.  Being  soft  and  slippery, 
it  prevents  the  particles  of  scale  from  adhering  to 
one  another  or  to  the  boiler.  The  scale  is  thus  kept 
in  a  soft  condition  and  is  easily  removed. 
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The  Tayeh  Iron-Ore  Deposits* 

During  the  time  I  was  in  charge  of  this  mine,  from 
1914  to  1915,  I  had  occasion  to  read  the  interesting 
papers  by  T.  T.  Read  and  C.  M.  Weld  about  these  de- 
posits, to  find  how  far  their  observations  corroborated 
mine.  To  quote  from  the  paper  on  "The  Mineral  Pro- 
duction and  Resources  of  China,"  by  T.  T.  Read:'  "The 
iron  ores  at  Tayeh  ...  lie  along  the  contact  be- 
tween a  marble  and  an  intrusive  body  of  a  dark  gray 
syenitic  rock.  ...  At  one  place  it  is  slightly  mag- 
netic, apparently  having  been  partly  reduced  to  the 
magnetic  oxide  by  the  action  of  reducing  solutions, 
which  have  deposited  small  amounts  of  copper  and  iron 
sulphides  along  the  foot  wall."  To  quote  from  the  paper 
on  "The  Tayeh  Iron  Ore  Deposits"'  by  C.  M.  Weld: 
"I  find  the  orebodies  described  as  occurring  along  an 
approximately  E-W  contact  between  hornblende-granite 
and  limestone.  .  .  .  The  granite  is  a  granitoid 
rock  consisting  essentially  of  quartz,  potash-feldspar 
and  hornblende."  These  quotations  show  the  differences 
of  opinion  entertained  by  two  observers.  My  own  study 
of  these  interesting  deposits  has  been  made  inter- 
mittent amid  the  manifold  duties  devolving  upon  a 
superintendent.  They  may  be  of  interest  in  view  of 
the  previous  conflicting  ideas. 

General  Description  of  the  Deposits 

The  deposits  are  situated  to  the  west  of  the  Yangtse 
River,  being  connected  with  the  river  by  a  standard- 
gage  railroad  of  56  li  (16.16  miles,  26  km.)  in  length. 
The  general  topography  of  the  region  is  of  mature  age, 
showing  broad  valleys  with  sluggishly  meandering 
streams.  These  deposits  are  worked  as  two  mines, 
named  the  Tieh  Shan  Mining  Department  and  the  Teh 
Tao  Wan  Mining  Department,  the  former  consisting 
of  three  orebodies  more  or  less  connected,  named  Tieh 
Man  Kan,  Sha  Mau  Tze  and  Lung  Tung,  and  the  latter 
consisting  of  Chang  Pei  Shan,  Sze  Tze  Shan,  Ta  Shih 
Men,  Yeh  Chih  Ping  and  Tsin  Shan,  also  more  or  less 
connected. 

The  deposits  lie  along  the  contact  between  an  igneous 
intrusion,  belonging  to  the  hornblende-syenite  group — 
the  syenite  of  Read,  diorite  of  Seltzer  and  hornblende- 
granite  of  Weld — and  limestone.  The  hornblende- 
syenite,  invariably  in  a  decomposed  condition  along  the 
whole  length  of  the  contact,  presents  the  appearance 
of  a  decomposed  alkaline  aluminum  silicate  rock  of  a 
light  brownish  color,  sometimes,  though  rarely,  with  a 
greenish  tint  to  it,  which  is  due  to  the  greenish  color 
of  the  partially  decomposed  hornblende.  The  essential 
minerals  forming  this  rock,  being  medium-grained  and 
of  inequigranular  fabric,  are  orthoclase  and  hornblende. 
The  various  stages  of  decomposition  of  the  orthoclase 
mineral — from  the  fresh  colorless  crystals  to  a  dull 
whitish  kaolin  product — can  be  clearly  discerned  with  a 
field  lens.  It  must  be  remarked  here  that  there  are  two 
varieties  of  hornblende-syenite — the  one,  dark  gray, 
near  the  partially  decomposed  rock  next  to  the  orebodies; 
the  other,  mottled  white,  which  is  farther  off  from  the 
deposits   and   can   be   found   as   boulders    and    pebbles 
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along  the  streams.  The  limestone  occurs  in  various 
stages  of  crystallization,  in  which  hardly  any  trace  of 
contact  minerals  can  be  found.  I  am  indebted  to  my 
assistant,  W.  A.  Wong,  for  having  found  a  layer  of 
limestone  thickly  studded  with  crystals  of  garnet,  not 
far  from  the  orebody — the  only  layer  of  limestone  with 
such  contact  mineral  that  I  saw  during  my  stay  in 
Tayeh. 

The  deposits  are  more  or  less  lens-shaped,  having  an 
approximate  NW-SE  strike  and  a  NE  dip  of  60'  to 
70%  with  the  exception  of  the  orebodies  at  Sha  Mau 
Tze  and  Tsin  Shan,  which  dip  away  from  the  igneous 
rock  (SW  dip)  ;  that  is  to  say,  the  hornblende  syenite 
forms  the  hanging  wall,  which  is  generally  sharply 
distinct  from  the  orebodies  themselves,  and  the  lime- 
stone the  foot  wall,  which  in  many  places  is  very 
irregular  in  outline,  inclosing  bunchy  pieces  of  lime- 
stone, ranging  from  two  to  ten  feet  in  diameter.  The 
orebody  at  Tieh  Man  Kan  has  been  faulted  from  the 
main  trend  of  the  other  orebodies  in  a  southwesterly 
direction.  The  iron  ore  is  essentially  composed  of  a 
mi.xture  of  magnetite  and  hematite,  with  occasional 
occurences  of  malachite,  chalcocite  and  pyrite  and  rare- 
ly epidote  and  mica.  Table  I  shows  average  analyses 
of  the  ore  and  of  the  limestone. 

TABI.K    I.      AVER.^GE   AN'ALYSES   OF   ORE   AND    I.I.ME.STO.NE 
Ore: 
No.       Localities  For 

1  Teh  Tao  Wan  VVakaniatsu    62  93 

and  Hanvanjj; 

2  Tieh  Shan         Hanyang         59  45  0  63  0  3190   109  I   05  0  292  9   16  4   13 
Lime-itonp : 

SiO„  .^l,0,Fe,0,.  C,iO,  M4O,  Sp. 

%'  %       '  %  %  Gr. 

3  14  I    14  52.63  0.92  2  71 

By  analysis  the  discarded  ore,  dumped  into  the  waste 
heap,  has  been  found  to  contain  as  much  as  from  1 
to  2%  S  and  from  0.5  to  3%  Cu.  All  the  orebodies 
are  more  or  less  jointed,  and  the  jointing  planes  are 
in  a  general  way  parallel  to  the  hanging  wall,  along 
which  is  frequently  found  copper  carbonate  which  must 
have  been  deposited  and  concentrated  there  from  the 
leaching  of  the  chalcocite  found  disseminated  in  certain 
portions  of  the  orebodies. 

Origin  of  the  Deposits 

I  consider  that  these  orebodies  belong  to  the  contact- 
deposit  type  and  are  the  products  of  contact  met- 
amorphisrn ;  that  the  magnetite  is  primary — it  has  been 
in  places  partially  or  wholly  altered  to  hematite,  due 
to  hydrothermal  and  pneumatolytic  reactions,  concom- 
itant with  the  intrusion  of  the  hornblende-syenite — and 
that  the  hematite  thus  originated  has  been  carried  for- 
ward by  ascending  telluric  water,  probably  together 
with  the  aid  of  descending  meteoric  water,  to  replace 
.netasomatically  the  intrusive  and  the  limestone,  es- 
pecially along  the  contacts  at  certain  particular  spots, 
i  have  arrived  at  this  conclusion  from  a  consideration 
of  the  following  facts: 

1.  As  already  noticed,  the  hornblende  syenite  along 
nearly  the  whole  length  of  the  contact  is  in  a  decom- 
posed and  altered  condition,  due  undoubtedly  to  hydro- 
thermal  and  hydro-metamorphism,  that  involves  the 
development  of  kaolin  and  chlorite  with  traces  of 
epidote,  pyrite,  quartz  and  calcite.  This  may  be  the 
result  of  the  process  of  propylitization. 

2.  At  Ta  Shih  Men,  the  hornblende-syenite  changes 
to  a  light-brownish  and  yellowish  color  and  is  rather 
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soft,  with  scales  of  sericite,  distinguishable  mega- 
scopically.  This  is  probably  the  result  of  sericitization, 
developing  prominently  in  this  particular  locality. 

3.  The  crj-stallization  of  the  limestone  to  marble  is 
undoubtedly  due  to  its  contact  with  the  hornblende- 
syenite  magma,  with  the  development  of  a  banded  struc- 
ture in  the  limestone,  particularly  discernible  at  Sha 
Mau  Tze.  This  banded  structure  may  probably  be  due 
to  differing  degrees  of  silification. 

4.  Near  the  main  orebodies  at  Tieh  Man  Kan,  irregu- 
lar smaller  bodies  of  ore  rich  in  manganese  are  found 
in  the  limestone,  which  must  owe  their  origin  to  the 
same  magmatic  emanation. 

5.  I  regard  the  magnetite  as  primary  and  derived 
from  magmatic  emanation  rich  in  iron,  and  the  hematite 
as  a  secondary  product  from  the  oxidation  of  the  mag- 
netite. We  can  picture  to  ourselves  how  this  process 
of  hematization  can  be  brought  about.  Chemically, 
magnetite  is  composed  of  the  sesquio.xide  Fe^O,  which 
is  hematite,  and  the  protoxide  FeO,  which,  being  un- 
stable, would  readily  be  oxidized  to  Fe^O^  in  the  presence 
of  active  free  oxygen  under  suitable  pressure  and 
temperature.  Undoubtedly  the  gaseous  vapor,  during 
the  intrusion  of  the  syenite,  furnished  such  oxygen. 
0.  Silvestri  has  found  as  much  as  18.97%  of  oxygen 
in  the  gas  issuing  from  Mt.  Etna.  It  is  generally 
known  that  chemical  reaction  may  or  may  not  be 
favored  by  an  increase  of  pressure,  and  this  is  why 
magnetite  cannot  be  hematized  either  at  or  near  the 
surface,  or  at  great  depth.  Probably  the  gaseous 
emanation  rich  in  magnetite  and  oxygen,  on  coming  up 
from  below,  reaches  a  particular  zone  where  the  pres- 
sure and  temperature  are  suitable  to  the  combination 
of  the  oxygen  and  magnetite  to  form  hematite. 

6.  Some  of  the  hematite  thus  produced  may  be  car- 
ried forward  by  telluric  water,  probably  aided  by 
descending  meteoric  water  to  replace  metasomatically 
some  portion  of  the  rocks  of  both  the  hanging  wall 
and  the  foot  wall;  this  process  of  replacement  is 
clearly  shown  where  decomposed  hornblende  syenite  is 
totally  inclosed  by  hematite;  from  the  occurrence  of 
big  bunchy  pieces  of  limestone,  as  described,  inclosed 
entirely  by  hematite,  and  from  some  hand  specimens 
in  which  altered  syenite  is  being  replaced  t)y  hematite. 

The  output  of  iron  ore  from  1896  to  1914  inclusive, 
in  round  numbers,  was  about  3^  million  tons.  The 
ore  in  sight  of  these  deposits,  including  Chang  Pei 
Shan,  which,  being  government  property,  has  not  yet 
been  opened,  has  been  estimated  V)y  three  engineers  to 
be  20,  30,  and  100  million  tons  respectively.  But 
according  to  my  judgment,  it  would  not  be  unrea.son- 
able  to  regard  the  ore  in  sight  as  30  million  tons  and 
the  probable  ore  in  depth  as  30  million  tons. 

Zinc  Corporation  Wins  Suit 

The  Zinc  Corporation  claim  of  £84,000  against  Aaron 
Hirsch  &  Sohn,  for  balance  due  on  certain  concentrates 
shipped  prior  to  the  war,  was  allowed  in  full  by  Justice 
Hood,  in  the  Banco  Court,  Melbourne,  Australia,  on 
May  8,  according  to  the  Sydney  Mnmititi  Hrrahl.  This 
is  one  of  the  suits  that  were  made  necessary  by  the 
"trading  with  the  enemy"  act,  which  prohibited  the 
.•tale  of  the  concentrates  to  the  Germans,  who  in  turn 
refused  to  make  setlement  for  concentrates. 


Braying  at  Mr.  Hoover 

Senator  Reed,  of  Missouri,  is  a  good  man,  but  a  born 
polemic,  says  the  Evening  Post.  He  would  rather  dis- 
pute than  eat.  A  three  hours'  speech  is  a  delight  to 
him,  if  he  is  able  to  fill  it  with  challenges  to  all  and 
sundry.  For  him,  propositions  exist  only  to  be  contro- 
verted. Upon  the  most  innocent-sounding  statement 
he  will  pounce  in  order  to  show  that  it  is  dripping 
with  fallacies,  is  unreasonable,  unconstitutional  and 
in  derogation  of  God-given  rights.  He  seems  to  have 
taken  for  his  model  that  cantankerous  Englishman  of 
whom  it  was  said  that  his  mouth  was  always  full  of 
"cabbage  and  contradictions."  He  is  full  of  objections 
and  denunciations. 

The  waspish  and  litigious  Senator  from  Missouri  al- 
most outdid  himself  yesterday  in  his  attacks  upon  the 
food-regulation  bill,  and  especially  upon  the  plan  to 
place  its  administration  in  the  hands  of  Herbert 
Hoover.  That  gentleman  became  "some  Hoover,"  some- 
body who  had  "left  this  country"  to  seek  his  fortune, 
and  who  had  lived  abroad  so  many  years  in  touch  with 
autocratic  government  that  he  was  totally  unfitted  to 
understand  the  ways  of  free-born  Americans  or  to  have 
rnything  to  do  with  "regulating  their  affairs."  The 
proposal  to  make  such  a  man  "a  King,  a  Czar,  a  poten- 
tate, a  Caesar,  or  a  Kaiser"  over  us  all  was  an  offense 
to  the  pure  soul  of  Senator  Reed.  In  fact,  we  gather 
thp.t  he  is  rather  opposed  to  the  bill  and  does  not  love 
Mr.  Hoover. 

Senator  Reed  may  not  know  it,  but  the  place  where 
he  really  belongs  is  Kronstadt.  In  the  rules  and  regu- 
lations put  forth  by  the  mushroom  republic  of  that 
island,  it  was  stated  that  the  government  was  to  have 
no  ministers,  for  everybody  was  to  be  on  a  perfect 
equality.  It  was  added  that  no  "outstanding  personali- 
ties" would  be  tolerated,  inasmuch  as  they  would  be 
"dangerous  to  liberty."  It  is  almost  a  pity  that  this 
governmental  theory  did  not  live  long  enough  to  be 
tried  out.  We  venture  to  affirm  that  if  the  Kronstadt 
republic  had  been  permitted  to  do  any  business,  some 
dominant  man  or  group  of  men  would  have  done  it. 
Someone  would  have  had  to  manage  things.  He  might 
have  done  it  under  the  guise  of  abject  humility  and 
complete  deferring  to  the  wishes  of  others,  but  he 
would  have  done  it  somehow.  Human  affairs  cannot 
be  directed  exce^it  by  some  human  being.  And  dread 
of  unusual  ability  in  public  business  belongs  to  the 
childish  stage  of  democracy.  Full-grown  democracy  is 
demanding  greater  efficiency  in  government;  and  when 
it  gets  hold  of  a  remarkably  efficient  man,  it  delights 
to  honor  him  and  make  use  of  him.  And  if  all  the  mules 
in  Missouri  took  to  braying  at  Mr.  Hoover,  they  could 
not  obscure  the  fact  of  his  singular  fitness  for  the 
work  which  it  is  proposed  to  entrust  to  him.  His  years 
of  skilled  executive  work,  and  especially  the  fruitful  ex- 
jn  ricnce  which  he  had  as  the  head  of  the  Commi.ssion 
for  Belgian  Relief,  mark  him  out  as  a  man  who  has 
come  to  the  kingdom  for  such  an  hour  as  this.  We 
ought  to  be  thanking  our  lucky  stars  that  we  can  com- 
mand the  services  of  an  American  whose  peculiar  genius 
for  the  kind  of  work  he  is  to  undertake  in  his  own 
country  has  had  admiring  recognition  in  England  and 
in  France,  in  Belgium,  yes,  and  in  Germany,  as  well 
as  the  rest  of  the  world. 
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The  Scope  and  Value  of  State  Mining  Bureaus 

By  E.  K.  SOPER 

Head   of   Department   of   Mining   Engineering,   University   of  Idaho,  Moscow,  Idaho. 

federal  aid  than   is  justified 


The  United  States  tvith  the  greatest  and  most 
varied  list  of  mineral  resources  of  any  country, 
expends  less  money  upon  the  industry  than  it 
should  in  view  of  its  great  importance.  The  ex- 
tent and  value  of  metals  and  nonmetals  are 
pointed  out. 

OF  ALL  the  nations  of  the  world,  the  United  States 
possesses  the  greatest  and  most  Varied  mineral  re- 
sources. According  to  advance  figures  of  the  United 
States  Geological  Survey,  the  gross  value  of  all  raw 
mineral  products  for  1915  amounted  to  $2,373,000,000. 
With  the  development  of  the  arts,  mining  has  assumed 
larger  and  larger  proportions  in  this  country,  until 
today  it  occupies  a  place  second  only  to  agriculture  in 
importance,  and  in  a  number  of  our  Western  States 
mining  is  the  principal  industry. 

In  spite  of  the  phenomenal  growth  of  the  mining  in- 
dustry in  this  country  and  its  intimate  relation  to  our 
national  welfare,  which  will  become  still  more  im- 
portant with  the  close  of  the  war,  mining  is  not  receiv- 
ing anything  like  its  just  share  of  Federal  and  state 
aid.  This  fact  is  well  shown  by  statistics  prepared  by 
the  United  States  Bureau  of  Mines  and  presented  in 
an  address  by  Director  Van  H.  Manning  before  the 
American  Mining  Congress  in  Chicago.  The  statistics 
show  that  if  mining  were  to  receive  the  same  consider- 
ation as  agriculture,  considering  the  relative  value  of 
the  outputs  of  the  two  industries,  its  proportion  would 
be  nearly  four  times  as  much  as  it  is  now,  or  $8,018,560, 
instead  of  $2,333,075.  This  does  not  take  into  account 
the  money  appropriated  for  agriculture  by  the  various 
states  nor  under  the  Morrill  Act,  which  runs  into  many 
millions  more. 

Appropriations  for  Agriculture  and  Mining 
Another  interesting  comparison  shows  that  the  Fed- 
eral Government  in  1916  donated  to  the  farmers  one 
dollar  for  every  $295  worth  of  products  of  the  farms. 
It  has  donated  to  mining  one  dollar  for  every  $1017 
worth  of  products  from  the  mines.  The  per  capita  con- 
tribution of  the  people  for  the  betterment  of  agricul- 
ture is  34.8c.,  while  the  per  capita  contribution  of  the 
people  for  the  betterment  of  mining  is  2.3c.  The  total 
amount  appropriated  by  the  Federal  Government  in 
behalf  of  agriculture  for  1915  was  $35,553,852,  while 
the  total  amount  appropriated  for  mining  was  $2,333,- 
075.  This  includes  the  total  appropriations  of  the 
Bureau  of  Mines  and  the  United  States  Geological 
Survey.  The  per  capita  production  of  agriculture  is 
S102.94,  while  the  per  capita  production  of  mining  is 
$23.26.  Thus  while  the  value  of  the  agricultural  pro- 
duction of  the  country  is  about  five  times  that  of  the 
mineral  production,  the  per  capita  appropriation  for 
agriculture  is  15  times  the  per  capita  appropriation 
for  mineral  investigations. 

In  citing  these  statistics  I  would  not  intimate  for  a 
moment  that  agriculture  is  receiving  more  state  and 

•Abstract  of  address  before  the  Idaho  Jlining  Association, 
Boise,  Idaho,  Jan.  16.  1917. 


I  believe  mining  men 
would  be  among  the  first  to  support  any  worthy  effort 
to  increase  the  yield  of  our  soils,  improve  the  breed  of 
our  stock  and  better  the  conditions  on  our  farms,  but 
it  will  be  apparent  to  anyone  who  will  examine  the  facts 
that  mining  is  not  receiving  the  share  of  Federal  and 
state  aid  that  it  deserves.  This  is  partly  due  to  a  lack 
of  organization  in  the  mining  industry,  developed  to  a 
very  high  degree  among  the  agricultural  interests,  and 
partly  to  a  failure  on  the  part  of  the  public  to  under- 
stand the  real  nature  of  mining  as  a  business  and  its 
importance  to  the  economic  and  industrial  welfare  of 
the  state  and  nation. 

Until  a  few  years  ago  there  was  no  Federal  Bureau 
of  Mines  and  only  two  or  three  of  the  states  maintained 
mining  bureaus.  Under  the  able  leadership  of  the  late 
Dr.  Joseph  A.  Holmes  the  Bureau  of  Mines  was  or- 
ganized to  take  over  the  work  in  mineral  technology 
and  fuel  testing  previously  done  by  the  Geological  Sur- 
vey and  to  carry  on  investigations  toward  furthering 
mining  and  metallurgical  activities  and  improving  the 
welfare  of  those  engaged  in  mining. 

The  great  benefits  derived  from  the  work  of  the 
Bureau  of  Mines,  even  in  the  short  time  that  it  has 
been  in  existence,  first  under  the  late  Dr.  Holmes,  and 
now  under  Director  Manning,  are  to  be  seen  on  every 
hand — in  efforts  to  minimize  the  danger  of  mine  ex- 
plosions; in  its  safety  investigations;  in  its  mine  rescue 
work;  in  its  educational  campaign  among  the  workmen; 
and  in  the  prevention  of  waste  in  mining.  In  addition, 
the  Bureau  of  Mines  has  accomplished  much  through 
its  investigations  of  more  efficient  mining,  milling  and 
metallurgical  methods;  in  its  experiments  to  determine 
workable  methods  for  the  treatment  of  low-grade  and 
complex  ores;  in  its  petroleum  and  natural-gas  investi- 
gations; and  in  many  other  activities. 

Work  of  the  Bureau  of  Mines 

Notwithstanding  the  value  of  the  work  already  ac- 
complished, little  more  than  a  start  has  been  made. 
The  Federal  Bureau  of  Mines,  because  of  the  limited 
appropriations,  cannot  begin  to  do  the  work  that  the 
mining  industry  demands.  Even  with  increased  ap- 
propriations there  are  many  problems  peculiar  to  in- 
dividual states  which  can  be  solved  only  by  the  active 
cooperation  of  the  states  concerned.  Moreover,  work 
in  the  various  so-called  mining  states  can  be  done  in 
much  greater  detail  and  investigations  and  surveys  can 
be  conducted  with  far  more  thoroughness  under  the 
active  support  and  direction  of  the  various  states.  This 
can  best  be  accomplished  through  state  mining  experi- 
ment stations  or  state  mining  bureaus,  cooperating  with 
the  United  States  Bureau  of  Mines,  just  as  nearly  all 
the  states  maintain  geological  surveys,  cooperating 
with  the  United  States  Geological  Survey. 

Recognizing  this  f.ict,  most  of  the  Western  States 
have  established  mining  experiment  stations  or  mining 
bureaus,  and  under  recent  agreements  with  the  United 
States  Bureau  of  Mines  the  state  organizations  cooper- 
ate with  the  Federal  bureau. 


14 


EXGINKERIXG  AN'D  MIxNIXG  JOURNAL 


Vol.  104,  No.  i 


Among  the  states  that  maintain  mining  experiment 
stations  or  state  mining  bureaus,  most  of  which  are  in 
connection  with  the  schools  of  mines  of  the  respective 
states,  are  Arizona,  California,  Colorado,  Minnesota, 
Missouri,  Oregon  and  Utah. 

The  scope  of  these  state  mining  experiment  stations 
is  well  stated  in  the  Utah  act  creating  a  station  in  that 
state.  The  particular  purposes  for  which  the  Utah 
station  was  established  are  there  stated  to  be  the  "find- 
ing of  ways  and  methods  of  profitably  treating  low- 
grade  ores,  of  securing  a  higher  percentage  extraction 
of  metals  from  these  ores,  of  obtaining  other  informa- 
tion that  shall  have  for  its  object  the  benefit  of  the 
mining  industry  and  the  utilization  and  conservation 
of  the  mineral  resources  of  the  state,  and  to  publish 
and  distribute  bulletins  and  articles  relating  to  the 
department  and   its  work." 

The  cooperative  plan  under  which  most  of  these  or- 
ganizations work  is  essentially  as  follows :  The  work  is 
under  the  direction  of  the  officials  of  the  state  experi- 
ment stations  and,  of  engineers  and  metallurgists  of 
the  United  States  Bureau  of  Mines  assigned  to  duty  at 
the.se  state  experiment  stations  by  special  arrangement 
with  the  Federal  bureau.  The  operating  expenses  are 
thus  shared  by  the  state  and  the  Federal  Government, 
the  latter  usually  paying  the  greater  part  and  never  less 
than  half.  Under  such  a  cooperative  agreement,  for 
every  dollar  appropriated  by  the  state  for  the  support 
of  a  state  mining  bureau  the  Federal  Government  appro- 
priates an  equal  amount,  the  total  to  be  used  entirely 
within  that  state  for  research  or  for  other  activities 
relating  to  the  trining  industry.  The  results  of  the  in- 
vestigations thus  carried  out  are  published  at  the  ex- 
pense of  the  Federal  bureau  and  distributed  free  to  all 
persons  interested. 

State  and  Federal  Cooperation 

An  agreement  has  just  been  reached  between  the 
mining  department  of  the  University  of  Idaho  and  the 
United  States  Bureau  of  Mines  for  cooperative  work  in 
Idaho.  Under  the  terms  of  this  agreement  the  Federal 
Bureau  of  Mines  is  to  appropriate  funds  equal  in  amount 
to  those  appropriated  by  the  state  to  carry  on  the  work 
and,  in  addition,  to  bear  the  expen.ses  of  the  publica- 
tion of  reports  and  bulletins.  The  plan  is  to  make  a 
careful  survey  to  determine  just  what  the  problems  are 
in  Idaho  and  to  undertake  investigations  and  experi- 
.•rent.s  looking  toward  their  solution.  In  order  to  make 
a  start  and  to  secure  this  cooperation,  since  the  state 
as  yet  makes  no  provision  for  mining  and  geological 
research,  the  mining  operators  of  the  Creur  d'Alene 
district  generously  contributed  a  fund  which  was  in- 
creased by  an  equal  sum  from  the  Federal  Bureau  of 
Mines.  A  competent  metallurgist  and  assistant  from 
the  staff  of  the  United  States  Bureau  of  Mines  will  be 
assigned  to  duty  at  Moscow  in  the  near  future  to  he- 
gin  thin  work. 

Idaho,  through  the  fame  of  the  Creur  d'Alene  region 
and  the  numerous  mining  districts  in  the  central  and 
southern  parts  of  the  state,  is  one  of  the  great  mitiing 
states  of  the  West.  It  contains  extensive  mineral  re- 
sources as  yet  largely  undeveloped  throughout  its  entire 
area.  According  to  State  Mine  Inspector  Robert  N. 
Bell,  the  production  of  Idaho's  mines  for  the  year  1910 
will    exceed    $48,000,000    gross    value,    repreticnting    a 


profit  of  $11,500,000.  Moreover,  there  are  numerous 
mineral  deposits  in  this  state  which  were  worked 
twenty  to  forty  years  ago  until  the  rich,  oxidized  or 
free-milling  ores  near  the  surface  were  exhausted, 
when  the  properties  were  abandoned  or  closed  down, 
leaving  Isrge  bodies  of  lower-grade  and  more  refractory 
ores  untouched.  Many  such  deposits  are  known  in 
Idaho,  the  exploitation  of  which  only  awaits  the  devel- 
opment of  improved  methods  of  extraction  of  the 
metals  contained.  Furthermore,  there  are  extensive 
known  deposits  of  ore  in  the  state,  which  remain  un- 
developed because  they  are  too  low-grade  or  complex 
to  be  profitable  under  present  treatment  methods. 

An  important  part  of  the  work  of  a  state  mining 
experiment  station  should  be  to  make  free  determina- 
tions of  ores  for  prospectors  and,  when  called  upon, 
to  give  information  to  prospectors  regarding  the  nature 
and  value  of  their  ores  and  to  advise  them  concerning 
development  problems. 

State  Geological  Surveys 

The  object  of  state  geological  surveys  is  twofold — to 
call  attention  in  accurate  and  reliable  terms  to  the 
state's  mineral  resources,  and  to  render  all  possible  aid 
in  the  proper  development  of  these  resources  by  fur- 
nishing the  prospector,  the  miner  and  the  farmer  with 
accurate  information  concerning  them.  The  investi- 
gations conducted  by  state  geological  surveys  generally 
include:  (1)  Mineral  resources;  (2)  geologic  and 
topographic  maps;  (3)  underground  water  resources; 
and  sometimes   (4)   soils  and   (5)  water  power. 

The  results  of  the  investigations  are  published  in  the 
form  of  geologic  and  topographic  maps  and  as  reports 
or  bulletins  describing  the  occurrence,  character,  and 
value  of  the  mineral  deposits  of  the  state.  When  the 
state  surveys  are  conducted  in  cooperation  with  the 
United  States  Geological  Survey,  these  reports  are 
usually  patterned  after  those  of  the  latter  in  form, 
but  not  necessarily  in  subject  matter.  Many  repwrts 
of  the  United  States  Geological  Survey,  are  purely 
scientific  in  character  and  have  little  direct  practical 
value  to  the  prospector  or  miner.  Often  such  scien- 
tific research  ultimately  proves  to  be  of  great  indirect 
economic  value,  and  this  branch  of  the  work  of  the 
United  States  Geological  Survey  is  of  great  importance. 
However,  state  geological  surveys,  especially  those  in 
states  which,  like  Idaho,  possess  enormous  undeveloped 
resources,  should  avoid  such  work  and  devote  their 
efforts  to  investigations  and  surveys  of  direct  practical 
value  which  will  stimulate  the  legitinuite  development 
of  the  resources  of  the  state. 

The  United  States  Geological  Survey  has  followed  a 
policy  of  cooperating  with  the  various  states.  It  is  the 
custom  of  the  Federal  Survey  to  spend  in  any  state 
at  least  as  much  money  as  the  state  itself  appropriates 
for  geological  work.  Moreover,  it  spends  this  money 
in  cooperation  with  the  state  survey,  which  enables 
the  state  to  direct  the  investigations  .so  that  the  work 
will  l)e  done  where  it  is  most  needed. 

In  order  to  make  clearer  the  jidvantages  of  stiite 
geological  surveys,  some  of  these  advantages  may  be 
outlined  under  the  following  heads: 

The  most  experienced  i)rospectors  are  constantly  find- 
ing rocks  and  minerals  that  they  cannot  identify.  In 
states  where  geological  surveys  are  maintained,  pros- 
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pectors  and  others  may  send  rocks  and  minerals  to  the 
survey  for  free  identification  and  opinion  as  to  possible 
value. 

Certain  rocks  and  certain  areas  are  far  more  likely 
places  for  the  finding  of  mineral  deposits  than  others. 
On  the  other  hand,  there  may  be  certain  areas  in  the 
state  where  it  would  be  a  waste  of  time  to  prospect  for 
metallic  ores.  It  should  be  the  duty  of  a  state  geologi- 
cal survey  to  point  out  these  favorable  and  unfavor- 
able localities  and  assist  the  prospector  in  every  way 
possible. 

Development  Work 

In  the  early,  or  development,  stages  of  a  mine,  espe- 
cially if  it  is  in  a  new  district,  a  thorough  understand- 
ing of  the  geology  of  the  deposit  and  surrounding  local- 
ity is  of  the  greatest  importance  in  laying  out  the  work. 
Nearly  all  big  mining  companies  employ  a  geologist, 
in  addition  to  the  regular  technical  staff.  Mines  in 
new  districts  and  in  the  development  stage  can  seldom 
afford  to  do  this,  and  often  serious  errors  are  made, 
due  to  a  failure  to  interpret  correctly  the  geological 
conditions.  State  geological  surveys  should  be  prompt 
to  examine  and  accurately  map  the  geology  of  all  new 
districts,  thus  giving  the  operators  the  advantage  of 
the  geological  evidence  while  the  need  for  it  is  urgent. 

There  are  undoubtedly  many  valuable  mining  proper- 
ties that  are  now  idle  because  of  a  failure  to  under- 
stand the  geological  conditions.  The  frequency  with 
which  faults  cause  disappearance  of  the  ore  is  well 
known.  Detailed  geological  examinations  of  mining 
districts,  either  new  or  old,  will  in  many  cases  bring 
to  light  new  orebodies  and  open  up  new  possibilities. 
The  actual  value  of  geological  surveys  to  the  mining 
industry  is  well  shown  by  the  respect  in  which  the  re- 
ports of  the  United  States  Geological  Survey  are  held 
by  mining  men  everywhere.  While  it  is  true  that  these 
reports  have  at  times  been  critcized  as  to  certain  state- 
ments and  conclusions,  nobody  will  deny  that  they  have 
been  of  immense  value  to  the  mining  industry;  as  for 
example,  in  Cripple  Creek,  Bisbee,  Globe,  Leadville,  the 
Cceur  d'Alenes,  Butte  and  other  mining  districts. 

However,  the  United  States  Geological  Survey  can- 
not cover  all  the  new  discoveries  in  the  various  states, 
and  hence  delays  are  inevitable.  This  is  another  strong 
argument  for  state  cooperation  with  the  Federal  Sur- 
vey through  state  geological  surveys,  for  under  such 
an  arrangement  new  discoveries  can  be  promptly  in- 
vestigated, and  if  they  seem  promising,  geological  maps 
and  reports  can  be  prepared. 

NON METALLIC  RESOURCES 

Idaho  contains  many  valuable  mineral  deposits  of  a 
nonmetallic  nature,  the  value  of  which  has  been  fre- 
quently overlooked,  especially  during  the  last  few  years, 
when  the  price  of  lead,  silver,  zinc  and  copper  has  been 
the  chief  topic  of  discussion.  The  vast  deposits  of  high- 
grade  rock  phosphate  which  occur  in  the  southeast  part 
of  the  state  constitute  a  source  of  great  potential 
wealth.  But  more  detailed  surveys  of  these  deposits 
are  needed  and  reports  on  treatment  methods  and  mar- 
kets for  phosphate  rock.  Such  investigations  might 
well  be  undertaken  by  a  state  geological  survey.  In 
addition  to  her  metallic  wealth  and  her  great  phosphate 
fields,  Idaho  contains  commercial  deposits  of  e.xcellent 


clays  of  all  kinds,  including  some  of  the  highest-grade 
fireclay  in  the  United  States  recently  discovered  and 
developed  near  Mo.scow;  building  .stones,  cement  rock, 
limestone,  mica,  asbestos,  marl,  volcanic  ash,  gypsum, 
infusorial  earth  and  precious  stones.  Other  minerals 
that  may  reasonably  be  expected  to  occur  in  Idaho  in 
commercial  quantities  include:  Monozite  sand,  salt,  bar- 
ite,  ocher,  molding  sand,  glass  sand,  abrasives,  natural 
gas  and  petroleum.  A  state  geological  survey  should 
issue  bulletins  describing  in  clear,  nontechnical  lan- 
guage the  occurrence,  characters  and  uses  of  these  sub- 
stances, the  places  in  which  they  are  most  likely  to  be 
found,  as  well  as  all  places  from  which  they  have  been 
reported.    This  would  stimulate  the  search  for  them. 

RO.'\D   MATERL4LS 

In  the  construction  of  roads  and  state  highways  the 
distribution  and  properties  of  rock,  sand  and  gravel  are 
of  great  importance  to  the  engineers  in  charge.  State 
geological  surveys  should  work  with  the  state  highway 
commissions  in  determining  and  locating  the  best  ma- 
terials available.  California,  the  banner  state  in  the 
construction  of  fine  state  highways,  employs  a  large 
staff  of  geologists  whose  entire  time  is  devoted  to  work 
for  the  state  highway  commission.  A  bulletin  upon  the 
subject  of  road  materials  recently  published  by  the 
Oregon  Geological  Survey  was  so  well  received  that 
the  entire  edition  was  soon  exhausted. 

Those  Western  states  that  do  not  already  have  geolog- 
ical surveys  would  find  it  a  profitable  investment  to  es- 
tablish and  maintain  a  combined  bureau  of  mines  and 
geology.  Such  a  bureau  should  consist  of  a  mining  ex- 
periment station  and  a  geological  survey,  and  the  work 
should  be  done  in  cooperation  with  the  United  States 
Bureau  of  Mines  and  the  United  States  Geological 
Survey  under  a  plan  similar  to  that  adopted  in  many 
other  states. 


Holland's  Trade  in  Tin 

The  imports  of  tin  into  Holland  during  1916,  from 
the  Dutch  East  Indian  Is'ands  of  Banka  and  Billiton, 
and  Straits  settlements,  according  to  Commerce  Re- 
ports, June  2,  1917,  fell  far  behind  those  of  any  previous 
year.  This  decrease  during  the  last  three  years  is 
shown  by  the  following  figures:  1914,  11,438  tons; 
1915,  4899  tons;  1916,  1850  tons.  The  Netherlands 
Trading  Co.,  of  Amsterdam,  distributed  practically  all 
the  tin  imported. 

Tin  exports  from  the  Netherlands,  in  1915,  amounted 
to  5807  tons,  Germany  receiving  all  but  10  tons.  In 
1916  only  37  tons  was  e.xported.  Much  Banka  tin  is 
shipped  direct  from  Batavia  to  the  United  States, 
France  and  Great  Britain.  The  Billiton  Company  sold 
during  1916  approximately  6932  tons  at  the  Batavia 
and  Singapore  markets. 


Pig  Iron  Production  in  Italy  in  1916  was  454,923 
metric  tons,  an  increase  of  182,014  tons  over  1915. 

Imports  in  1916  were  302,333  tons  as  compared  with 
240,366  tons,  in  1915,  and  221,689  tons  in  1913.  Included 
in  the  1916  output  was  7000  tons  of  electric  furnace 
pig  iron  against  2800  tons  in  1915.  The  charcoal  iron 
production  was  5090  tons,  and  the  amount  of  80% 
ferromanganese,  4500  tons. 
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Cementation  as  Applied  to  Mining* 

The  properties  of  cement  have  been  taken  advantage 
of  in  many  ways  in  dealing  with  problems  of  various 
kinds  in  mining,  and  its  practical  use  is  widely  known. 
During  the  last  few  years,  however,  its  field  of  appli- 
cation in  special  cases  has  been  enlarged  and  it  has 
been  found  practical  to  employ  cement  for  conditions 
under  which  it  was  previously  considered  unsuitable  and 
useless. 

It  has  been  found  that  cement  can  be  introduced  into 
almost  inaccessible  places,  such  as  fissures  or  cracks  in 
strata  and  concrete  foundations,  by  a  mixture  with 
water  and  under  high  pressure. 

The  ordinary  grouting  methods  of  running  cement 
into  cavities  are  well  known,  and  earlier  attempts  at 
the  cementation  process  were  based  principally  upon 
the  methods  of  grouting,  but  slightly  high  pressures, 
of  several  hundred  pounds  per  square  inch  were  applied 
by  means  of  direct-driven  force  pumps. 

Such  pressures  were  found  insuflicient  to  obtain  the 
desired  results  in  mining,  where  water  pressures  fre- 
quently as  high  as  500  lb.  per  sq.in.  were  encountered, 
consequently  pressures  up  to  3000  lb.  had  to  be  em- 
ployed in  some  cases,  and  with  success. 

Among  the  cases  in  which  cementation  has  been  suc- 
cessfully applied  may  be  included.  Shaft  sinking  and 
level  driving;  underground  fires;  defective  bore  holes 
rnd  defective  shaft  lining. 

Cementation  in  Shaft  Sinking 

Cementation  as  applied  to  shaft  sinking  consists  of  a 
thorough  treatment  of  the  material  through  which  it 
is  desired  to  sink,  by  the  injection  of  cement  into  all 
the  existing  cracks  and  fissures  in  the  ground,  thus 
rendering  them  practically  water-tight,  previous  to 
the  beginning  of  actual  sinking  operations. 

The  mode  of  operation  may  be  divided  into  two  dis- 
tinct methods  of  application:  Bore  holes  through  which 
the  cement  is  introduced  into  the  ground  inside  the  per- 
imeter of  the  shaft  required  to  be  sunk;  bore  holes 
through  which  the  cement  is  introduced  into  the  ground 
outside  of  the  perimeter  of  the  shaft,  in  a  similar  way 
to  the  bore  holes  used  in  the  freezing  process. 

The  former  of  these  methods  has  the  advantage  of 
indicating  clearly  the  position  of  all  water-bearing  fis- 
sures and  also  gives  an  approximation  of  the  size  and 
extent  of  such  fissures,  as  both  quantity  and  pressure 
of  water  are  registered  as  soon  as  any  fissures  are  en- 
countered. 

The  cementation  is  carried  out  in  .successive  stages; 
that  is,  a  predetermined  length  of  ground  is  first  treated, 
sunk  through  and  then  lined.  After  this  work  has  l)een 
finished,  an  entirely  fresh  set  of  bore  holes  is  put  down 
inside  the  perimeter  of  the  shaft. 

On  reaching  a  fissure  containing  water,  this  water 
rises  up  the  bore-hole  casing.  A  stop  valve  is  fitted  on 
this  casing,  and  the  water  is  kept  under  control  until 
dealt  with  V)y  cementation. 

The  second  method,  in  which  holes  are  bored  outside 
of  the  shaft  perimeter,  is  .said  to  have  the  advantage 
in  that  sinking  and  cementation  can  be  carried  on  si- 
multaneously. This,  under  certain  conditions,  may  be 
attended  with  satisfactory  results,  but  when  bore  holes 
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are  put  down  to  intersect  a  variety  of  fissures,  there 
is  less  likelihood  of  obtaining  successful  results.  There 
is  always  a  tendency  for  the  cement  to  follow  the  lines 
of  least  resistance  during  injection,  in  such  a  way  that 
if  the  bore  hole  should  intersect  a  large  fissure  adjacent 
to  several  small  ones,  the  most  extensive  fissure  would 
be  filled,  whereas  the  smaller  would  be  filled  only  in 
the  immediate  vicinity  of  the  bore  holes,  and  upon 
proceeding  with  sinking,  water  may  be  encountered  as 
the  result  of  imperfect  injection. 

Suitable  Material  for  Cementation 

The  cementation  process  can  be  employed  satisfac- 
torily in  practically  all  kinds  of  rock,  both  porous  and 
non-porous,  but  is  of  no  value  in  the  case  of  a  surface 
quicksand.  Among  the  various  kinds  of  strata  that  have 
been  treated  are  limestones,  sandstones,  gritstones, 
chalk  and  marls. 

The  first  trial  of  cementation  with  the  inter\-al  method 
of  boring  was  carried  out  at  the  Aline  de  Maries  in 
1908,  upon  an  abandoned  shaft  that  had  collapsed  in 
1854,  had  run  in  and  filled  with  water. 

The  crater  formed  by  the  collapse  of  this  shaft  was 
92  ft.  in  diameter.  A  strong  concrete  raft  was  con- 
structed through  which  bore  holes  were  put  down  and 
cementation  was  commenced,  the  object  being  to  solidify 
the  broken  material  and  to  fill  the  fissures  at  the  points 
where  the  feeders  of  water  existed.  The  strata  in  this 
case  consisted  of  chalk,  and  the  results  were  highly  sat- 
isfactory. The  work  was  carried  out  under  the  direc- 
tion of  M.  Deffieux,  chief  engineer  of  the  company. 

At  Hatfield  Main  colliery,  ordinary  cementation  was 
of  no  service,  it  being  found  impossible  to  introduce 
cement  into  the  ground  to  any  useful  purpose,  as  it 
was  washed  out  by  the  pressure  of  the  water.  Instead 
of  discarding  the  process  altogether,  silicate  of  soda 
and  sulphate  of  alumina  were  used  and.  when  mixed, 
formed  a  gelatinous  precipitate  which  sealed  the  pores 
of  the  sandstone  and  permitted  the  sealing  with  cement. 

Cementation  in  Undergrovnd  Dams 
High-pressure  cementation  has  proved  to  possess 
great  advantage  in  closing  off  underground  feeders  of 
water  in  connection  with  underground  dams.  In  the 
first  place,  dams  that  have  been  constructed  to  meet  un- 
expected inrushes  of  water  have  been  put  in  with  all 
possible  speed,  and  sometimes  the  work  has  been  im- 
properly matured  and  set  before  being  subjected  to 
water  pressure.  Leakage  occurring  may  be  through 
openings  of  very  small  area,  although  in  many  places, 
and  high-pressure  injection  of  cement  solves  the  prob- 
lem, closing  crevices  in  brickwork  or  stonework. 

Crevices  that  have  permitted  air  to  enter  into  a  fire 
zone  have  also  been  cut  off.  defective  bore  holes  suc- 
cessfully remedied,  and  many  old  shafts  that  have  been 
lined  with  stone  or  brick  and  have  not  been  watertight 
have  been  made  so. 

It  would  be  interesting  to  have  a  de.scription  of  the 
mechanical  equipment  necessary  for  applying  the  prin- 
ciples involved,  such  as  the  method  of  mixing  the  ce- 
ment, and  of  pumping  it  into  the  territory  to  be  .sealed, 
as  there  are  many  questions  which  will  suggest  them- 
selves to  those  to  whom  the  process  is  of  more  than 
passing  interest ;  it  is  to  be  hoped  that  other  papers 
along  this  line  will  also  give  approximate  costs  of  work 
of  this  class. 
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Spelter  Statistics  for  1916 


By  W.  R.  INGALLS 


REVISED  and  complete  statistics  of  the  zinc  in- 
dustry of  the  United  States  in  1916  are  given  in 
this  article,  full  reports  having  been  received  from 
all  of  the  ore  smelters.  I  did  not  undertake  to  collect  the 
statistics  of  production  by  the  dross  smelters  in  1916, 
and  the  total  of  spelter  production  available  for  consump- 
tion is  short  by  just  so  much.  Some  of  this  spelter  is  as 
good  as,  some  of  it  is  even  better  than,  prime  Western, 
this  referring  to  redistilled  spelter.  Simple  remelted 
spelter  is,  of  course,  inferior.  In  a  statistical  investiga- 
tion of  this  subject  it  is  difficult  to  draw  the  line 
between  spelter  recovered  after  use  and  spelter  re- 
worked from  waste  in  the  course  of  manufacture.  The 
former  is  a  true  addition  to  the  supply  available  for 
consumption;  the  latter  is  merely  an  incident  to  con- 
sumption. About  all  that  may  be  safely  said  statisti- 
cally on  this  subject  is  that  there  is  a  rather  large  pro- 
duction of  reclaimed  spelter  and  that  statistics  of  con- 
sumption that  do  not  take  it  into  account  are  incom- 
plete. 

It  will  be  observed  that  the  statistics  of  spelter  pro- 
duction now  reported  differ  materially  from  what  were 
published  in  the  Engineering  and  Mining  Journal  of 
Jan.  6,  1917.  This  is  owing  chiefly  to  some  omissions 
from  the  preliminary  report.  The  number  of  smelters 
was  increasing  so  rapidly  in  1916,  that  it  was  difficult 
to  keep  track  of  them.  The  revised  total  is  about  11,000 
tons  larger  than  the  preliminary  report.  The  error  in 
the  latter,  however,  was  only  a  little  more  than  1  per 
cent.,  which  is  a  sufficiently  satisfactory  result  with 
respect  to  statistics  of  the  production  of  nearly  700,- 
000  tons  of  metal  that  are  collected  within  two  or  three 
days  after  the  termination  of  the  calendar  year. 

Production — The  total  production  of  spelter  by  ore 
smelters  in  1916  was  683,004  tons,  against  507,142  tons 
in  1915.  In  1916  there  were  14  ore  smelters  who  pro- 
duced spelter  from  dross  to  a  more  or  less  e.xtent,  an 
increase  of  two  over  the  previous  year.  The  production 
from  dross,  skimmings,  etc.,  was  11,681  tons  in  1916, 
against  12,538  tons  in  1915. 

The  production  of  spelter  by  quarters  exhibited  a 
fairly  steady  increase  right  through  the  year.     In  the 

PRODUCTIO.X    OF    SPELTER 

(In  Tons  of  2,000  Lb.) 

By  Ore  Smeltors  Only 

States  1912  1913  1914  1915  1916 

Colorado     .'.'.''.'.!!!''. '.'.'!  8.860  8.637  8.152  8,984  8!908 

Ih-nois     94.902  111,551  130,587  161,665  181,495 

Missouri-Kansas 111,761  85,157  53,424  111,052  154,396 

Oklahoma 76,837  83.230  92.467  111,405  169.064 

East  and  others  (n) 56,278  69.687  85,682  114,036  161.504 

Totals  348,638      358,262      370,312      507,142     683.004 

(i)   Includes  Anaconda  and  other  olectrob'tic  production  in  1915  and  1916. 

first  quarter  there  was  a  gain  of  about  6000  tons,  in 
the  second  of  about  10,000,  in  the  third  of  about  2600 
and  in  the  fourth  of  about  20,000,  each  quarter  being 
compared  with  the  next  one  previous.  These  figures  in- 
dicated no  especially  noteworthy  features  such  as  the 
entry  of  some  large  new  plants.  On  the  contrary,  the 
increases  were  fairly  distributed  by  districts.  Some 
of  the  works  showed  decreases  while  others  showed 
increases,  generally  outweighing  the  decreases.  There 
were  only  two  works  operating  in  the  early  part  of  the 


year  that  were  idle  throughout  the  fourth  quarter,  anf 
both  of  them  were  small.  On  the  other  hand,  several 
plants  that  were  idle  during  the  first  quarter  resumed 
operations  later.  Several  new  plants,  some  of  them 
fairly  large  ones,  began  to  be  productive  during  the 
fourth  quarter.  Among  these  were  Quinton,  Picher 
CHenryetta),  Checotah,  Western,  Arkansas  and  Fort 
Smith.  This  explains  the  large  increase  in  production 
in  the  fourth  quarter.  It  is  worthy  of  remark,  more- 
over, that  neither  of  the  great  new  institutions  of  the 

SPELTER    PRODUCTION',    1913-1916.    BY   QU.\RTERS 
(In  Tons  of  2,000  Lb) 


Reports  of  Ore  Smelters  Only 
1913 


District 

Illinois   

Kansas-Missouri . 

Oklahoma 

Others  (<i)    


28,523  25,118  28.9'iS 

23,820  19.204  20,127 

21,840  18.502  21.458 

20,153  19.238  18.211 


Totals. 


Illinois 

Kansas-Missouri . 
Oklahoma 


Illinois     

Kansas-Missouri 

Oklahoma   

Others  (.1)      


27,924 
22.006 
21.430 
20,722 

92,082 
1914 
31.005 
13.939 
22.563 
22.717 

90,224 
1915 
35,786 
14.090 
24,713 
26,255 


100.844        121.624        133,916        150.758 


32,482 
14,659 
22.960 
22,715 


32,512 
13,193 
22,945 
24,106 


34.588 
11.633 
23,999 
24.296 


39,511  41,791  44,577 

24,554  32,152  40.256 

26,984  28,613  31.095 

30.575  31,360  34.830 


IlUnois     

.Arkansas  ... 
Kansas-Missouri 
Oklahoma  ... 
Others  (n)    


38,513 
34,994 
37.853 


42.488 
38,786 
40,264 


41,953 
2.977 
39.447 
42.604 
42,662 


48.651 
4.660 
33.948 
52,683 
40.633 


Totals  156,704        167,085        169,643        189,572 

(ri)  With  the  exception  of  one  plant  in  Colorado  these  are  all  Eastern  works. 
In  the  fourth  quarter  of  1915andin  1916  is  included  Anaconda  and  other  electro- 
lytic production. 

business — Donora  and  Great  Falls — produced  up  to  ex- 
pected capacity.  In  both  cases  there  was  increasing 
production  quarter  by  quarter,  but  even  in  the  fourth 
quarter  their  outputs  were  considerably  below  what 
they  are  designed  for. 

Spelter  Production  According  to  Fuel — Of  the  total 
spelter  production  of  the  ore  smelters  in  1911,  concerns 
using  coal  as  fuel  produced  119,989  tons,  or  about  40^r- 
of  the  total.  In  1912  they  produced  134,077  tons,  which 
was  only  about  38''r  of  the  total.  In  1913  their  pro- 
duction was  157,653  tons,  or  about  44 ""f  of  the  total; 
in  1914  it  was  173,520  tons,  or  about  48-^^  of  the  total: 
in  1915  it  was  227,143  tons,  or  about  45^r  of  the  total; 
and  in  1916,  it  was  289,007  tons,  or  about  41%  of  the 
total.  The  remainder  of  the  production  was  made  by 
smelters  using  natural  gas  as  fuel.  Up  to  1915  there 
was  a  general  tendency  toward  increasing  production 
by  the  smelters  using  coal  as  fuel,  their  proportion  of 
the  total  output  having  risen  from  40%,  in  1911,  to  48% 
in  1914.  In  1915  it  fell  to  45%,  in  spite  of  the  revival 
of  smelting  at  Pittsburg,  Kan.,  which  is  easily  ex- 
plained. There  were  a  lot  of  inactive  natural-gas  smelt- 
eries that  could  be  put  quickly  into  operation,  which  was 
done,  and  moreover,  it  was  quicker  and  easier  to  build 
new  plants  in  the  natural-gas  fields  than  in  the  coal 
fields.  The  same  conditions  continued  in  1916,  and  the 
ratio  of  the  spelter  produced  by  smelting  with  coal 
fell  to  41%,  which  takes  us  about  bad:  to  the  situa- 
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tion  of  1012.  The  extension  of  the  production  of  natur- 
al gas  in  Oklahoma,  the  opening  of  new  fields  in  Ar- 
kansas and  the  ease  and  relatively  small  outlay  of  capi- 
tal for  the  erection  of  natural-gas  smelteries  are  the  ex- 
planation of  this. 

Electrolytic  Zinc — The  production  of  electrolytic 
zinc  in  the  United  States  in  1916  was  13,949  tons.  The 
Consolidated  Mining  and  Smelting  Co.,  of  Canada,  at 
Trail,  B.  C,  produced  2986  ton.s.  Since  the  end  of  1916 
the  production  of  electrolytic  zinc,  both  in  the  United 
States  and  Canada,  has  increased  largely.  Not  only 
have  the  plants  at  Trail,  B.  C,  and  Great  Falls,  Mont., 
been  raised  to  something  approximating  their  contem- 
plated production,  but  also  the  Judge  Mining  and  Smelt- 
ing Co.,  Park  City,  Utah,  and  the  United  States  Smelt- 
ing Co.,  at  Kennett,  Calif.,  have  begun  production.  The 
Bunker  Hill  &  Sullivan  company  has  announced  that  it 
is  going  to  build  an  electrolytic  zinc  plant  at  Kellogg, 
Idaho. 

There  was  a  considerable  production  of  electrolytic 
zinc  in  Japan  in  1916,  the  process  having  been  first  in- 
troduced at  a  works  of  the  Kosaka  mine,  and  extended 
to  the  Nishitori,  Ajikawa,  Takata  and  Inawashiro  works 
of  the  Kosaka  Zinc  Co.  Besides  these,  the  Mogi  works 
at  Uji,  the  Kano  Electric  Zinc  Co.,  the  Fukushima  and 
Onahama  works  of  the  Electro  Zinc  Co.,  the  Isoshima 
works  of  the  Zinc  Electro-Refining  Co.,  the  Japan  Elec- 
tric Zinc  Co.  and  the  Zinc  Electrolyzing  Co.  were  es- 
tablished in  rapid  succession,  and  some  of  these  works 
are  now  in  operation  while  others  are  under  construc- 
tion. 

The  Electrolytic  Zinc  Co.  of  Au.stralia  began  the  erec- 
tion of  a  plant  at  Risdon,  near  Hobart,  Tasmania,  for 
the  production  of  electrolytic  zinc  from  ore  produced 
at  Broken  Hill,  and  expects  to  be  producing  by  Septem- 
ber, 1917.  Interests  identified  with  the  I\Iount  Lyell 
company  of  Tasmania  are  contemplating  on  electrolytic 
zinc  plant  in  Tasmania  for  the  treatment  of  the  ore  of 
the  Roseberry  mine. 

It  is  evident  that  a  great  expansion  in  the  production 
of  electrolytic  zinc  in  many  parts  of  the  world  is 
assured. 

General  Conditions  of  Ore  Supply — The  reports 
as  to  ore  receipts  give  some  interesting  indications  as 
to  practice  in  smelting  and  as  to  market  conditions. 
The  smelters  who  make  sulphuric  acid  continue,  as  in 
the  past,  to  draw  their  ore  mainly  from  Wisconsin  and 
from  the  Joplin  district  (including  Oklahoma).  For 
the  manufacture  of  sulphuric  acid  this  ore  is  recognized 
to  be  superior,  but  it  is  noteworthy  that  several  of  the 
zinc  acid  makers  are  using  a  larger  and  larger  propor- 
tion of  Western  ore.  Out  of  the  total  number  of  works 
— 52 — there  were  16  in  1916  that  used  nothing  but  ore 
from  the  high  grade  districts,  viz.,  Missouri.  Kansas, 
Oklahoma,  Wisconsin  and  Arkansas,  the  total  quantity 
taken  by  them  from  those  states  l)eing  270,950  tons. 

There  were  11  works  that  did  not  use  any  ore  from 
the  high  grade  districts,  their  chief  supply  lieing  ore 
from  the  Rocky  Mountain  region  and  from  foreign 
countries.  Imported  ores  were  smelted  by  2.*?  works. 
In  1916  Australian  ore  was  received  at  eight  smelter- 
ies, five  of  which  were  ea.st  of  the  Mississippi  River, 
the  remainder  being  in  Oklahoma.  There  were  two 
smelteries  at  which  practically  nothing  but  calamine 
was  used. 


Ore  Smelted — The  smelters  reported  that  in  1916  they 
treated  1,20.3,837  tons  of  blende  and  510,075  tons  of  cala- 
mine, a  total  of  1,713,912  tons.  In  1915  they  smelted 
848,776  tons  of  blende  and  339,299  tons  of  calamine,  a 
total  of  1,188,075  tons.  As  I  remarked  last  year,  it 
should-  not  be  attempted  to  draw  too  fine  distinctions 
from  these  figures  respecting  either  the  quantity  or  the 
average  yield  of  the  ore  smelted,  some  smelters  appar- 
ently having  reported  "ore  received"  as  "ore  smelted," 
and  there  was  probably  some  other  confusion  respect- 
ing this  inquiry.  However,  we  may  draw  some  rough 
deductions. 

In  1914  the  calamine  smelted  was  about  26  J  %  of  the 
total;  in  1915  it  was  about  28^ ''r,  and  in  1916  about 
293 ^r.  The  same  tendency  to  use  a  larger  proportion 
of  calamine  in  smelting  was  therefore  exhibited  in  1916 
as  in  1915,  but  the  increase  was  not  so  marked  as  it  was 
between  1915  and  1914. 

Deducting  from  the  total  production  of  spelter  the 
quantity  that  was  derived  from  dross  and  skimmings, 
and  adding  90""^  of  the  production  of  zinc  dust,  the  zinc 
yield  from  1,713,912  tons  of  ore  smelted  in  1916  was 
39.4 ""r,  corresponding  to  an  average  grade  of  47.2''r  for 
the  ore,  assuming  an  average  extraction  of  83A'^^c.  Fig- 
uring in  the  same  way,  the  zinc  yield  of  1,188,075  tons 
of  ore  smelted  in  1915  was  41.7^r,  corresponding  to  an 
average  grade  of  50%.  Figuring  in  the  same  way  for 
1914,  but  assuming  an  average  extraction  of  86<^r,  the 
zinc  yield  from  855,435  tons  of  ore  was  43 "^r,  corre- 
sponding to  an  average  grade  of  50''r  zinc  for  the  ore. 
The  assumption  of  average  yields  of  SSi'^c  and  86 ""c,  re- 
spectively, is  based  on  nothing  but  conjecture.  We 
know,  beyond  any  doubt,  that  the  actual  yield  in  1915 
and  1916  was  lower  than  in  1914,  owing  to  production 
being  pushed  at  the  expense  of  good  smelting. 

Receipts  of  Ore — The  receipts  of  ore  by  smelters  in 
1916  showed  another  enormous  increase,  the  grand 
total  having  been  1,777,891  tons  compared  with  1,257,- 
528  tons  in  1915.  These  totals  include  the  receipts  of 
ore  by  the  smelters  only,  and  do  not  include  the  ore 
that  was  taken  by  the  manufacturers  of  zinc  oxide  or 
what  was  used  by  the  producers  of  electrolytic  zinc. 

The  statistics  for  the  United  States  do  not  require 
any  extended  comment.  In  the  case  of  almost  every 
state  there  was  increased  production,  which  was  es- 
pecially large  in  the  Joplin  district.  The  important 
Western  states — Montana,  Colorado  and  Idaho — made 
large  gains.  Wisconsin  and  Tennessee,  which  produce 
high  grade  ore,  did  not  advance  proportionately  to  any 
such  great  extent  as  they  did  in  1915,  but  in  Oklahoma, 
which  also  produces  high  grade  ore,  there  was  a  very 
important  gain. 

A  feature  of  unusual  interest  was  the  large  quantity 
of  ore  derived  from  foreign  sources,  especially  from 
Mexico  and  Australia.  Large  quantities  of  ore  were  re- 
ceived from  Spain  and  from  Africa,  while  small 
quantities  were  drawn  from  a  considerable  variety  of 
sources,  even  from  China. 

The  aggregate  of  ore  receipts  in  1916  was  consider- 
ably larger  than  the  aggregate  of  the  ore  smelted,  just 
as  was  the  case  in  1914  and  1915.  The  explanation  of 
this  feature  in  1916  must  in  the  main  be  the  same  as 
in  the  previous  years,  namely,  the  .stocking  up  of  new 
plants.  A  large  tonnage  of  ore  must  always  l>e  car- 
ried in  the  bins  for  a  working  reserve,  a  sort  of  bal- 
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ance  wheel,  so  to  speak.  Not  until  a  considerable  num- 
ber of  plants  go  out  of  operation,  and  not  until  there 
be  a  general  contraction  in  smelting,  shall  we  see  sta- 
tistics showing  a  greater  quantity  of  ore  smelted  than 
received.  However,  I  desire  to  point  out  in  this  con- 
nection that  extremely  fine  deductions  should  not  be 

RECEIPT.S    OF    ZINC    ORE 

(In  tons  of  2,000  lb       This  table  includes  the  receipts  of  ore  by  the  smelters  only 

and  does  not  include  the  production  of  ore  exported  or  what  was  taken 

by  the  manufacturers  of  zinc  oxide.) 

State  1911    (a)  1912  1913  1914  1915  1916 

Arizona 6,395  11.937  9.347  6.357  14.718  17,243 

Arkansas 860  1.567  1.500  1.737  7.017  12,854 

California 3.754  6.639  6.796  8.827  27.445  41,291 

Colorado     ..  158,528  212,423  220,166  164.739  148.359  194,418 

Idaho     ...  9.667  19,482  31,835  57.001  78,767  104,575 

Kentucky  575  947  441  434  1,863  2,460 

Missouri-Kansas  268,500  289,177  280,000  247.723  278.099  369,357 

Montana 56,593  34,034  91,257  125,663  200,528  233,645 

Nevada 5.666  20.654  22.313  20.447  24,949  51,t>70 

New  Mexico....  10,184  25.889  14.593  15.369  37.042  35.734 

Oklahoma 8.750  4,325  23,500  26,247  25,231  42,799 

Tennessee 3.439  6.635  8.297  18,708  38,527  43,309 

Utah     19.933  24.539  27,073  20.322  21.535  43.240 

Wisconsin  (6) .. .  71.565  90,762  89,662  74,311  90.128  91,561 

Others 44.896  56,099  57.241  57,936  122,490  111.273 

Totals 669.305      805.109      884,021  845.821    1,116,698  1.395,469 

Mexico 28.596        29.436  19,965             16,414        49.171  141.687 

Canada 2,356          9.707  6.012             10,532        14,000  31,877 

.\ustralia .                   68.448  134.464 

Other  foreign 9.211  73.394 

Grand  totalsic)     700.257      844,252      909,998(d      872.767  1,257.528  1.777.891 
(a^  Smelters'  receipts:     reports  missing  from  three  small  smelters,     (h)  In- 
eluding  Illinois  and  Iowa,    (c)  In  addition  to  the  ore  reported  from  Canada  and 
Mexico,  zinc  smelters  received  a  few  thousand  tons  from  Europe  and  Eastern 
Siberia  in  1913. 

drawn  from  these  statistics,  for,  although  they  are 
compiled  from  returns  made  by  all  the  smelters,  it  is 
possible,  nay,  even  probable,  that  some  smelters  mis- 
understood the  inquiry  and  unintentionally  made  incor- 
rect returns.  This,  of  course,  is  a  factor  that  enters 
into  all  statistics. 

Spelter  Stocks — The  stock  of  spelter  at  works  on  Dec. 
31,  1916,  being  the  aggregate  of  the  reports  of  all  the 
smelters,  was  16,085  tons,  compared  with  14,300  tons  at 
the  beginning  of  1916.  These  figures  include  both  high- 
grade  and  common  spelter. 

Sulphuric  Acid — In  1916,  there  were  10  smelters 
who  produced  sulphuric  acid  from  blende,  the  same 
number  as  in  1915.  The  enumeration  is,  however,  open 
to  some  criticism,  owing  to  complications  that  are  de- 
veloping in  the  industry.  It  is  often  good  business  to 
roast  the  blende  at  a  good  center  for  the  distribution  for 
sulphuric  acid,  and  reship  the  roasted  ore  to  a  good  point 
for  zinc  distillation.  The  Western  Chemical  Co.  has 
for  a  long  time  roasted  ore  at  Denver,  Colo.,  and  sold 
the  product  to  smelters.  The  National  Zinc  Co.,  has  no 
roasting  furnaces   at   its  smeltery  at   Springfield,   111., 

STATISTICS  OF  .SPELTER-.-<LLPHrRIC  ACID  WORKS 
(In  Tons  of  2.000  I.b) 

1912     1913     1914     1915  1916 

Orereceived   287.205      364,741       434,666  614.565  705,762 

Spelter  produced 127.655       148.188      196.529  244.252  271,245 

Sulphuric  acid,  ba-sis  60 deg.          262.555      305.167      355.424  475.740  642.311 

which  gets  its  ore  from  the  roasting  plant  of  the  com- 
pany at  Argentine,  Kan.  Similarly  the  Grasselli  Chem- 
ical Co.  roasts  at  Canton,  Cincinnati,  Newcastle,  Cleve- 
land and  Grasselli  the  ore  that  is  needed  by  its  smelteries 
at  Clarksburg  and  Meadowbrook.  The  New  Jersey  Zinc 
Co.  has  a  roasting  plant  at  Tiltonville,  Ohio,  which  sup- 
plies other  smelters.  With  the  movement  of  the  zinc- 
smelting  industry  to  the  eastward,  the  separation  of 
blende  roasting  and  zinc  distillation  is  becoming  more 
marked,  as  it  has  been  for  a  long  time  in  Europe.  It 
will  appear  from  this  that  the  definition  between  zinc 
smelters'  acid  and  acid  derived  from  other  sources  is 
becoming  more  and  more  uncertain.    The  statistics  that 


I  offer  are  to  be  regarded,  therefore,  as  more  valuable 
for  comparative  purposes  than  as  indicative  of  precise 
results,  although  in  the  latter  respect  they  are  probably 
not  far  out  of  the  way. 

It  is  to  be  remarked  that  no  attempt  should  be  made 
to  determine  from  the  accompanying  statistics  any 
ratios  between  ore  received  and  suJphuric  acid  produced 
or  between  spelter  produced  and  sulphuric  acid  pro- 

ZINC-S.MEI.TING    CAPACITY    OF    THE    UNITED   STATES 
(Number  of  Retorts  at  End  of  Years) 

Name                                      Situation  1915  1916 

American  Spelter  Co   .  .  Pitt.sburg.  Kan.  896  (I)   896 

American  Steel  &  Wire  Co Donora.  Penn.  3.648  9, 1 20 

American  Zinc  and  Cheni.  Co.   .  Laugeloth.  Penn.  3,648  7,296 

/American  Zinc  Co.  of  111   Hillsboro,  lU.  4.000  4,864 

American  Zinc,  Lead  and  gmg.  Co.  Bearing,  Kan.  4.480  4,480 

American  Zinc,  Lead  and  Smg.  Co.  Caney,  Kan.  6,080  6.080 

ArkansasZincandSmeltingCorpn.  Van  IJuren,  Ark 2,400 

Athletic  Min.  and  Smelting  Co. . .  Fort  Smith.  Ark (A) 

BartlesvUle  Zinc  Co Bartlesville,  Okla.  5.184  7,488 

BartlesWUe  Zinc  Co Blackwell.  Okla.  8,800 

Bartles\-ille  Zinc  Co Collinsville.  Okla.  10,080  13.440 

Chanute  Spelter  Co.  (a) Chanute,  Kan.  1,280  1.280 

Cherokee  Smelting  Co.    Cherokee.  Kan.  896  (i)  896 

Clarksburg  Zinc  Co Clarksburg,  W.  Va.  3,648  3.648 

Collinsville  Zinc  Co CoUinsWUe,  111.               (6)   1.536  1,984 

Eagle-Picher  Lead  Co Henrvetta,  Okla.  3.000 

Edgar  Zinc  Co Carondelet,  Mo.  2.000  2,000 

Edgar  Zinc  Co   Cherryvale.  Kan.  4.800  4,800 

Fort  Smith  Spelter  Co Fort  Smith,  Ark.  2.560 

Granby  Mining  and  Smg.  Co.  (j)..  Neodesha.  Kan.  3.760  3.760 

Granby  Mining  and  Smg.  Co.  (j)..  E,  .St.  Louis.  111.  3,220  4.864 

Grasselli  Chemical  Co Clarksburg,  W.  Va.  5.760  5,760 

Grasselli  Chemical  Co ,.  Meadowbrook,  W.  Va.         8.592  8,544 

Gra--=s(  lli  Chemical  Co Terrc  Haute.  Ind.  (ht 

Hegeler  Zinc  Co Danville.  lU.  3.600  5.400 

Henryetta  Spelter  Co Henryetta,  Okla.  600  3.000 

Illinois  Zinc  Co Peru.  111.  4.640  4,640 

lola  Zinc  Co Concrete.  Kan.  660  (h)   66U 

Joplin  Ore  and  Spelter  Co Pittsburg,  Kan.  1.440  (A)    1,792 

J.  B  Kirk  Gas  and  Acid  Co.  (<•)..  .  lola,  Kan.  3,440  3,440 

Kusa  Spelter  Co Kusa.  Okla.  3.710  3,720 

La  Harpe  Spelter  Co Kusa,  Okla.  (i;)  4.000 

Lanyon  Smelting  Co Pittsburg,  Kan.  448  448 

Robert  Lanyon  Zinc  and  .\cid  Co  Hillsboro.  111.  1,840  3.200 

Lanyon-Starr  Smelting  Co Bartlesville,  Okla.  3,456  3,456 

Matthiessen  and  Hegeler  Zinc  Co.  La  Salle.  111.  6.168  6,168 

Mineral  Point  Zinc  Co Depue,  111.  9,068  9,068 

Missouri  Zinc  Smelting  Co Rich  Hill.  Mo.  (A)  448 

National  Zinc  Co Bartlesville,  Okla.  4.260  4.970 

National  Zinc  Co Springfield,  HI.  3.200  3.800 

Nevada  Smelting  Co Nevada,  Mo.  672  672 

New  Jersey  Zinc  Co.  of  Penn. .  . .  Palnierton,  Penn.  6.720  7.200 

Oklahoma  Spelter  Co     Kusa,  Okla.  (i?)  (A)   1.600 

Owen  Spelter  Co.  (/) Caney,  Kan.  1,280  1,920 

Pittsburg  Zinc  Co.  (n) Pittsburg,  Kan.  910  910 

Prime  Western  Spelter  Co Gas  City,  Kan.  4.868  4.866 

Quinton  Spelter  Co Quinton,  Okla.  1,340 

Sandoval  Zinc  Co  Sandoval.  III.  896  672 

Tulsa  Fuel  a  nrl  Manufacturing  Co.  Collinsville,  Okla.  6.232  6.232 

Uiii                            :t;iigCo Altoona.  Kan.  3.960  4.600 

In;                               ing  Co Checotah.  Okla.  ....  4.480 

Uii'                            :  mg  Co La  Harpe,  Kan.  1.924  1,926 

l:iit       -                     Co.  (0...    ...  Henryetta.  Okla.  1.200 

United  Stat.  -  Zjiic  Co.  (e) Sand  Springs.  Okla.  5.680  8.000 

United  States  Zinc  Co Pueblo,  Colo.  2,208  1,984 

United  Zinc  Smelting  Corpn Moundsville,  W.  Va.  (A) 

Weir  Smelting  Co Weir,  Kan.  ((/)  448 

Totals 1 55.388         222,326 

(a)  Operated  by  American  Metal  Co.  in  1915.  (h)  No  report  received: 
entered  the  same  as  previous  year.  (c)  Taken  over  by  U.  S.  Smelting  Co.  in 
.luly,  1915.  (••)  Formerly  Tulsa  Spelter  Co.  (/)  Operated  by  American 
Zinc.  Lead  and  Smelting  Co.  ig)  Was  under  construction  in  191  5.  ih)  Under 
construction.  (/)  Idle.  (jl  Subsidiary  of  .American  Zinc.  Lead  and  Smelting 
Co.  1916.         (A)  Idle  latter  part  of  1916.         (()  Formerly  Western  Spelter  Co. 

duced,  for  the  reason  that  certain  concerns  received  and 
smelted  a  good  deal  of  calamine,  which  of  course  never 
went  through  the  blende-roasting  department  at  all. 

Smeltinn  Capacity — The  capacity  of  the  zinc-smelt- 
ing works  of  the  United  States  at  the  end  of  1916  is 
given  in  the  accompanying  table,  which  shows  an  in- 
crease in  the  total  number  of  retorts  of  more  than  40% 
as  compared  with  the  end  of  1915.  This  statement  falls 
short  of  measuring  the  real  increase  of  zinc  producing 
capacity,  for  it  takes  no  account  of  the  electrol\'tic 
plants.  The  era  of  mushroom  zinc  smelting  construc- 
tion drew  toward  a  close.  At  the  end  of  1916  there 
were  under  construction  only  the  plants  of  the  Athletic 
Mining  and  Smelting  Co.  and  those  of  the  Grasselli 
Chemical  Co.  at  Terre  Haute,  Ind.,  and  of  the  United 
Zinc  Smelting  Co.  at  Moundsville,  W.  Va.,  the  latter 
two  being  coal-smelting  plants.  At  Park  City,  Utah, 
and  at  Kennett,  Calif.,  electrolytic  plants  were  being 
built. 
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At  the  end  of  1916  the  listed  .smelters  of  the  United 
States  possessed  a  total  of  about  222,300  retorts,  and 
the  whole  number  thereof,  except  about  4730,  was  re- 
ported in  use  at  the  end  of  1916.  Reckoning  a  production 
of  4.2  tons  of  spelter  per  annum  per  retort,  which  was 
formerly  adopted  as  a  factor,  the  producing  capacity 
at  the  end  of  1916  was  933,600  tons,  or  233,400  tons 
per  quarter.  The  actual  production  in  the  fourth  quar- 
ter of  1916  was  181,076  tons.  Assuming  that  an  aver- 
age of  200,000  retorts  was  in  use  during  that  quarter, 
the  average  per  retort  figures  0.90  ton,  or  at  the  rate  of 
3.60  tons  per  annum,  which  is  a  good  deal  less  than  the 
figure  of  4.2  that  used  to  be  reckoned.  However,  it  is 
common  knowledge  that  at  the  present  time  the  extrac- 
tion of  zinc  from  a  given  grade  of  ore  is  materially 
lower  than  it  used  to  be,  and  greater  inefficiency  of 
labor  in  other  respects  reduces  the  effective  work  per 
retort. 

At  the  end  of  1916  new  furnaces,  comprising  14,108 
retorts,  were  reported  as  being  in  process  of  construc- 
tion, the  corresponding  figure  at  the  end  of  1915  being 
23,234. 

Imports  and  Exports — The  imports  and  exports  of 
ore,  spelter  and  sheet  zinc  are  given  in  an  accompanying 
table,  the  figures  of  which  require  no  explanation.  It  will 
be  observed  that  the  Government  figures  for  the  expor- 
tation of  spelter  are  different  from  those  representing 

IMPORTS   .\ND   EXPORTS,    BY   QC.\RTERS 
1914 


Import* 

Ore,  Long  Tons 

Spcltrr,  Lb. 

Dust,  Lb. 

I 

3.355 

500,253 

1,288.249 

II 

4.727 

512.123 

1,256,259 

III 

6,849 

664,012 

535,471 

IV 

13,607 
2e.538 

83,191 

1,524,128 

YMr 

1,759,579 

4,604,107 

'%port« 

Ore.  Long  Tons  M 

Speller,  Lb.  (a) 

Dross,  Lb. 

I 

2.883 

842,465 

572,477 

II 

4.297 

872.511 

0 

III 

1.319 

48.177,681 

1,239.570 

rv 

1.421 

90,591.936 

3.259.020 

Year 

9.920 

140,484.593 
1915 

5,071,067 

Imports 

Oro,  Ivong  Tons 

Spelter.  Lb. 

Dust,  l.h 

I 

14.909 

480,949 

502.008 

II 

44.449 

496.601 

316.073 

III 

33.863 

461.957 

355.431 

rv 

48.611 
141.832 

369,457 

538,861 

Y«r 

1,808,964 

1,712,373 

Export* 

Ore,  Long  Tons  (e) 

Spelter,  Lb. 

Zinc  Shcet.Lb 

I 

0 

83,313,386  (n) 

(') 

II 

605 

56,829.272  (a) 

(') 

III 

108 

39,528.063(6) 

12,929,438 

IV 

30 

58,318.807(6) 

11,836.786 

Y«ir 

743 

237,989,528 
1916 

24,766,224 

Import* 

Orr.  lying  Tons 

Spelter,  Lb. 

Dust,  Lb. 

I 

110.293 

455.896 

779,253 

II 

98.497 

492.823 

477,425 

III 

74.855 

243.186 

273,899 

IV 

60,966 
344.611 

196,655 

337,125 

Yf»r 

1.368,560 

1,867.702 

Export* 

Orr.  I.ong  Tons 

.fprller.   Lb    (6) 

Zine  Sheet.  Lb. 

I 

66.840.110 

7.174.116 

n 

30 

77.305.196 

3.748.914 

ni 

40 

109,015.195 

12,520.350 

IV 

124.746.751 

11.179,026 

Ye«r 

(i)    Inrlii.lf 


70  384.230.412  (rf)  28.501.869  (,0 

1  sheets.       <6)   Does  not  inrhide  sine  in  sheets,  whirh  wns 
f.        •    '  '    '  I.ily  1,  1915       <r)    Inndclitinnlollir<-«p.irlsoforn  here 

r  rfr^I  ftre  and  rslsniine  o(  fiirrign  ttnuiu,  the  line  eontrnt 

/'.OOO  lb   in  1914  ami  1.218. 5(X)  ll>    in   1915        (.1)   The 
■  I  •  ...I  up  to  the  lolnl  givrn      llnlh  nre  (r<iiii  the  report  i.f 

lli^  I  -  I  »■  I.'  '■!  <  ',iiir(i#'rre,  sml  thr  difTi-rrnrf.  i«  nrobnhly  »1ue  In  enrr'Vtiun'* 
made  sftrr  Ih*-  monthly  figures  wrrr  publishefl,  of  whirh  we  hftvr  no  knowleilge. 
(r)  In<-lu<1e.l  with  «i»-lt<-r 

the  production  of  spelter  in  bond  a.s  reported  by  the 
smelters;  al.to  that  there  are  di.tcrepanrie.s  with  re.spect 
to  the  importation  of  ore.  These  differences  are  in 
part  explained  by  the  difference  of  the  periods  com- 
prised within  the  respective  reports,  the  smelters  re- 


porting the  spelter  when  it  leaves  their  works  and  the 
Government  reporting  it  when  it  is  entered  for  export 
in  the  custom  house.  In  1916  the  smelters  reported 
the  production  of  94,626  tons  of  spelter  in  bond,  of 
which  75,602  tons  was  exported,  while  the  Government 
reported  the  exportation  of  only  43,229  tons  of  foreign 
origin.  A  portion  of  this  difference  is  to  be  attributed 
to  spelter  that  was  piled  up  on  the  docks  awaiting  ex- 
portation. However,  it  must  be  said  that  the  Govern- 
ment figures  for  the  exports  of  spelter  are  under  con- 
siderable suspicion.  In  1915  a  terrific  mistake  with 
respect  to  the  exportation  of  sheet  zinc  was  made,  a 
good  deal  of  spelter  being  apparently  included  there- 
with. Upon  this  being  drawn  to  the  attention  of  the 
Bureau  of  Foreign  and  Domestic  Commerce,  of  the  U. 
S.  Department  of  Commerce,  reference  to  the  original 
returns  was  made  and  corrected  figures  were  published 
in  the  "Monthly  Summarj'  of  Foreign  Commerce,"  but 
I  feel  confident  that  even  the  corrected  figures  are  in 
error.  However,  the  Division  of  Statistics  of  the  above 
bureau  traced  this  thing  back  as  far  as  it  could  and  its 
figures  must  remain  as  last  stated.  The  errors  prob- 
ably do  not  appear  in  the  statistics  for  the  latter  half 
of  1916. 

In  addition  to  the  figures  given  in  the  tables  which 
accompany  this  article,  the  following  data  are  of  in- 
terest: The  zinc  content  of  ore  imported  in  1915  was 
57,668  short  tons,  whereas,  in  1916,  it  was  148.146 
short  tons.  In  1915  the  United  States  exported  4166 
tons  of  zinc  dross,  but  in  1916  only  48  tons  of  that 
byproduct  was  shipped  abroad. 

Prices — At  the  beginning  of  1916  the  price  for  com- 
mon spelter  was  about  16c.,  St.  Louis.  During  Janu- 
ary and  February  there  was  a  secondary  advance,  the 
price  for  prompt  spelter  touching  20}c.  This  was 
short-lived,  however,  and  early  in  March  the  market  be- 
came weak  with  pressure  to  sell  from  many  quarters, 
and  during  May  there  were  signs  of  something  like  de- 
moralization. In  August  large  tonnages  were  sold  at 
7:](fi8c.  Thereafter  there  was  a  third  advance,  the 
price  rising  to  13c.  in  November,  but  at  the  end  of  De- 
cember the  market  was  down  again  to  about  91c.  Around 
the  latter  figure  it  seemed  to  have  come  into  equilibrium, 
under  existing  conditions  of  increased  cost  of  produc- 
tion, etc. 

The  behavior  of  the  zinc  market  throughout  1915  and 
1916  was  absolutely  true  to  economic  form.  First,  there 
was  a  fantastic  advance,  then  a  decline;  next  an  ad- 
vance, but  not  to  so  high  a  level  as  the  first  one,  this 
being  followed  by  a  decline  to  a  lower  level.  Thus 
things  continued,  each  advance  being  a  little  less  and 
each  decline  a  little  more,  advances  being  analogous  to 
the  suce.ssive  bounds  of  a  rubber  ball  until  finally  the 
elasticity  is  spent,  and  the  market  rested  on  the  level 
of  the  economic  conditions  of  the  time,  with  an  accumu- 
lated stock  of  unsold  metal  as  a  balance  wheel. 

The  price  for  high  grade  spelter,  which  was  as  high 
as  40c.  per  lb.  in  1915,  got  down  to  as  low  as  16c.  per 
lb.  in  1916.  The  prices  for  intermediate  and  brass  spe- 
cial declined  proportionately.  These  declines  repre- 
sented a  great  contraction  in  the  premium  over  the  price 
for  common  spelter,  such  contraction  being,  of  course, 
the  perfectly  normal  thing. 

Ponded  Spcltrr— In  1916  there  was  produced  04,626 
tons  of  spelter  in  bond.    In  1915  the  production  in  this 
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way  was  15,781  tons;  in  1914,  it  was  5630  tons;  in  1913, 
5904  tons;  in  1912,  10,879  tons,  and  in  1911,  9598  tons. 

Zinc  Dust — The  production  of  commercial  zinc  dust 
in  1916  was  2318  tons,  as  compared  with  1443  tons  in 
1915,  1042  in  1914,  423  in  1913,  492  in  1912  and  254  in 
1911.  In  1913  only  two  smelters  were  engaged  in  this 
manufacture,  but  when  the  outbreak  of  the  war  in  1914 
cut  off  America's  foreign  supply  and  the  price  rose 
from  about  6c.  per  lb.  to  15^16c.,  several  additional 
smelters  engaged  in  the  manufacture  of  it. 

The  importation  of  zinc  dust  was  934  tons  in  1916, 
compared  with  856  tons  in  1915,  2302  in  1914,  2200 
in  1913,  2400  in  1912  and  1713  in  1911. 

Large  Producers — A  particularly  interesting  feature 
of  the  zinc  business  in  recent  years  has  been  the  entry 
of  several  general  metallurgical  companies  into  this 
field.  We  mean  companies  that  are  engaged  in  the  pro- 
duction of  other  metals  and  have  begun  the  production 
of  spelter  as  a  new  feature  of  their  business.  Inasmuch 
as  several  of  these  companies  make  public  reports,  their 
outputs  in  tons  in  1916  and  1915  may  be  stated  as  fol- 
lows, the  figures  for  1916  being  given  first  and  those  for 

1915  in  brackets  immediately  following:  United  States 
Steel  Corporation,  55,898  (32,031)  ;  American  Smelting 
and  Refining  Co.,  23,904  (18,077)  ;  United  States  Smelt- 
ing Co.,  32,292  (17,052). 

Production  of  Zinc  in  Foreign  Countries — Statis- 
tics of  the  production  of  zinc  in  foreign  countries  are 
available  only  to  a  slight  extent.  We  know  that  strenu- 
ous efforts  to  increase  the  output  have  been  made  in 
several  countries,  but  in  only  one  or  two  cases  do  we 
have  exact  statistical  information.  Without  any  doubt, 
Japan  has  made  the  most  rapid  strides.     Its  output  in 

1916  was  about  50,000  tons,  compared  with  22,314  tons  in 
1915  and  6481  in  1914.  The  production  of  zinc  in  Great 
Britain  has  also  increased,  and  is  destined  to  increase 
still  further,  several  important  plants  being  under  con- 
struction there.  The  large  smelter  at  Ekibastus,  Si- 
beria, began  to  produce  spelter  in  1916,  but  did  not 
make  very  much.  There  was  also  delay  in  completing 
the  new  plant  of  the  Societa  di  Monteponi  in  Italy. 
However,  both  these  plants  will  probably  be  in  opera- 
tion in  1917.  Although  the  expansion  in  zinc  produc- 
tion in  other  parts  of  the  world  has  not  been  on  so  huge 
a  scale  as  in  the  United  States,  nor  is  it  likely  to  be, 
nevertheless,  such  as  there  is  plays  an  impoi-tant  part  in 
reducing  the  demands  of  foreign  users  upon  our  sup- 
plies. 

Consumption — An  effort  was  made  to  report  the  con- 
sumption of  zinc  in  the  United  States  in  1916,  for  which 
purpose  a  list  of  consumers — 317  in  number — was  asked 
to  state  the  amount  of  their  use,  not  ptirchase,  of  the 
metal  according  to  principal  purposes.  The  responses 
to  this  inquiry  were  very  good,  170  consumers  making 
returns.  We  failed  to  receive  reports  from  the  concerns 
given  in  the  accompanying  list,  against  whose  names 
rre  entered  their  estimated  consumption,  which  figures 
must  be  used  in  order  to  get  any  totals. 

In  addition  to  the  above,  there  were  109  small  con- 
sumers on  our  list  whose  use  of  zinc  in  1916  we  esti- 
mated as  having  aggregated  26,150  tons. 

Our  totals  will  be  in  error  according  to  errors  in  the 
above  estimates,  according  to  omissions  from  the  list  of 
317  consumers,  which  probably  does  not  include  all  the 
small  consumers  of  the  United  States,  and  according  to 


the  mistakes  by  misunderstanding  or  otherwise  made 
by  the  concerns  that  furnished  reports.  In  a  general 
way,  it  may  be  assumed  that  our  list  of  317  consumers, 
which  does  not  include  lead  desilverizers,  comprises 
nearly  all  of  the  zinc  consumers  of  the  United  States 
that  used  as  much  as  20  tons  of  zinc  per  month. 

Before  entering  upon  any  statement  and  discussion 
of  these  returns,  it  will  be  interesting  to  compare  with 
a  rough  estimate  on  this  subject  that  was  made  in  the 
Engineering  and  Mining  Journal  of  Dec.  2,  1916,  as 
follows : 

"Before  attempting  to  account  for  the  disposition  of 
the  present  production  of  spelter,  let  us  try  to  account 
for  what  became  of  the  output  in  the  first  six  months  of 
1916.     The  production  during  that  period,  officially  re- 

LARGE  SPELTER  CONSUMERS  WHO  DID  NOT  REPORT 

Estimated 

Quantity, 

Tons 


all: 


Brier  Hill  Steel  Co 6,000 

Buffalo  Copper  &  Brass  Roll.  Mills 20,000 

Cambria  Steel  Co 1,400 

Chase  Rolling  Mil!  Co 15,000 

Detroit  Copper  &  Brass  Co 

Gilbert  &  Bennett 

Kelly  &  Jones 

Lalance  &  Grosjean 

Landers,  Frary  &  Clark 

Manhattan  Brass  Co 

Mark  Manufacturing  Co 

Michigan  Copper  &  Brass  Co 

Michigan  Smelting  &  Refining  Co 

Monumental  Bronze  Co 

Moore-Jones  Brass  Co 

National  Conduit  &  Cable  Co 

New  England  Enamel  Co 

Parksburg  Iron  &  Steel  Co 

Reading  Iron  Co 

Scaife,  Wm.  B.,  &  Co 

Standard  Oil  Co.    

Stark  Rolling  Mill  Co 

Youngstown  Iron  and  Steel  Co 

Youngstown  Sheet  and  Tube  Co 


Company  Tons  Purpose 

7-000  Galvanizing 
.Galvanizing 
Brass  Making 
Galvanizing 
Brass  Making 

9,600  Brass  Making 

.  600  Unclassified 

600  Unclassified 

900  Unclassified 

600  Brass  Making 

1,200  Brass  Making 

4,500  Brass  Making 

3.600  Brass  Making 

1,200  Brass  Making 

600  Castings 

600  Brass  Making 

6,000  Brass  Making 

600  Unclassified 

2,400  Galvanizing 

1,500  Galvanizing 

1,200  Galvanizing 

600  Unclassified 

7,000  Galvanizing 

450  Galvanizing 

12,000  Galvanizing 

ported,  was  316,255  tons.  The  exports  were  78,204  tons. 
The  domestic  deliveries  were  228,700  tons.  Domestic 
deliveries  averaged  38,000  tons  and  exports  13,000  tons 
per  month,  a  total  of  51,000  tons  per  month. 

"  In  accounting  for  the  use  of  this  spelter,  there  is 
available  certain  definite  information,  but  to  a  consider- 
able extent  we  must  depend  upon  conjecture.  We  have 
definite  information  respecting  the  exports  of  spelter 
and  of  brass  in  bars  and  plates.  Manufactures  of  brass 
exported  are  also  reported,  but  only  in  terms  of  value. 
We  may  compute  approximately  the  quantity  by  divid- 
ing by  the  average  price  for  brass  plus  an  advance  rep- 
resenting manufacture.  Let  us  add  10c.  per  lb.,  which 
is  probably  a  low  figure.  We  can  approximate  the  con- 
sumption for  galvanizing  and  sheet  zinc  from  informa- 
tion communicated  by  the  galvanizers  and  rollers.  As 
to  brass  for  domestic  peaceful  purposes,  the  figure  must 
be  chiefly  conjecture.  Before  the  war  it  used  to  be  20 
to  25%  of  the  total  consumption  of  spelter,  the  latter 
being  about  300,000  tons  per  annum.  Reckoning  25% 
of  300,000,  we  get  7500.  Our  estimated  distribution  of 
the  monthly  delivery  of  spelter  in  the  first  half  of  1916 
is  as  follows: 

Tons 

Exports 13.000 

13.000 


Sheet 


Domestic  brass 

Brass  exported  in  bars,  etc.  . . 
llrass  nmnufactures  exported. 

ijcad  dcsilverization 

Castings,  etc 

Unaccounted  for 


4,000 
7,500 
3,000 
7,200 
400 
1,250 
1,650 


Total 


51,000 


"Since  the  middle  of  the  year  two  very  striking  things 
have  occurred — the  exports  of  spelter  in  slabs,  etc.,  have 
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increased  to  about  16,000  tons  per  month,  while  the  ex- 
ports of  brass  manufacturers  have  increased  to  a  prob- 
able 12,200.  We  state  these  figures  on  the  basis  of  the 
average  monthly  exportation  during  the  third  quarter. 
The  e.xportation  of  brass  bars  declined  slightly.  Em- 
ploying these  figures,  together  with  those  for  other  uses 
at  the  same  rate  as  in  the  first  semester,  we  get  a  prob- 
able deliverj'  and  distribution  per  month  at  the  present 
time  approximately  as  follows: 


Export*     - . . . 

fialvftniting       ... 

Sheet 

Domestic  braffi*  

Brass  exported  in  bars,  etc 
Brass  manufactures  exported 

Lead  desilveriaation 

Castings,  etc 

Vnaccounted  for     


Total  58.800 

"It  is  to  be  remarked  that  one  kind  of  present  con- 
sumption cannot  be  accounted  for  quantitatively;  name- 
ly, the  brass  that  goes  into  cartridges,  the  exportation  of 
which  is  reported  under  the  heading  of  "Explosives," 
and  as  the  finished  article  in  terms  of  value  only. 

"Our  estimate  of  spelter  for  brass  manufacture  totals 
22,500  tons  per  month,  corresponding  with  4.5,000  tons, 
or  90,000,000  lb.  of  copper,  which  is  just  about  what 
authorities  in  the  copper  trade  estimate  for  the  total 
copper  delivery  to  brass  manufacturers  at  present." 

The  aggregate  of  the  reports  by  consumers  (including 
the  estimates  previously  e.xplained)  for  the  use  of 
spelter  in  1916  is  as  follows: 


Galvanixing  

Sheet 

Brass  . .        . . 

Castings     

Desilverizing  lead  (a) . 

Other  purposes     

Unclassified 


Total 

M)  Estimated  < 


Tons 
207.849 
40,053 
175.435 
2.359 
5,307 
4.35! 
14,950 

450,304 


1  basis  of  lend  .lesilveriieH 

In  order  to  disarm  criticism  let  me  say  at  once  that 
the  above  figures  do  not  look  just  right.  The  total 
of  deliveries  by  smelters,  computed  from  stocks  at 
beginning  of  the  year,  plus  production,  less  exports 
and  stocks  at  the  end  of  the  year,  was  489,787  tons  in 
1916.  Now,  that  is  not  an  absolute  figure  to  which  to 
tie.  Spelter  that  had  left  the  works,  destined  for  ex- 
port, might  have  been  locked  up  in  railway  cars  in 
transit  and  might  have  been  piled  up  on  the  docks  to 
an  extent  that  would  make  domestic  deliveries,  or  what 
is  .statistically  classed  as  such,  appear  very  much  less 
if  it  could  have  been  taken  into  account.  On  the  other 
hand,  the  larger  part  of  the  dross  and  scrap  that  is  re- 
smelted  and  resold  is  not  included  in  the  above  report 
of  production  and  the  total  supply  available  for  con- 
sumption would  l)c  increased  by  just  no  much. 

The  production  of  zinc  redistilled  from  dross  by  junk 
smelters  in  1916  was  about  18,000  tons.  In  addition 
thereto  there  was  a  considerable  production  of  re- 
melted  spelter.  The  statistical  treatment  of  these  sub- 
jects is  so  complex  that  it  would  be  unsafe  to  say 
more  on  the  subject  than  that  there  is  available  for 
consumption  a  considerable  tonnage  of  spelter  in  ex- 
cess of  what  is  indicated  by  the  deliveries  by  primary 
smelters. 

Turning  to  the  reports  by  consumers,  the  figures  for 
galvanizing,  sheet-zinc  rolling  and  lead  desilverization 
look  about  as  they  ought  to.  Galvanizing  is  indeed  con- 
siderably ahead  of  the  rough  estimate  of  last  December. 


Sheet  zinc  is  a  little  under,  but  it  was  supposed  that  this 
had  been  overestimated.  In  the  present  report  the  con- 
sumption of  zinc  for  castings  and  miscellaneous  pur- 
poses is  probably  understated.  The  consumers  in  those 
classes  are  generally  small  concerns  and  it  is  likely  that 
there  were  omissions  from  the  list.  However,  it  is  hard- 
ly to  be  supposed  that  such  omissions  would  make  any 
great  difference  in  the  grand  total. 

The  place  of  trouble  is  manifestly  with  the  reports 
of  the  brass-makers.  These  reports  comprised  all  of 
the  important  brass-makers  except  those  whose  figures 
have  been  estimated  as  mentioned  previously.  It  is 
likely  that  some  small  brass-makers,  using  individuaDy, 
a  few  hundred  tons  of  zinc  per  annum,  have  been  over- 
looked.    But  they  will  not  account  for  the  difference. 

In  the  estimate  of  Dec.  2,  1916,  it  was  said  that  the 
total  for  brass  manufacture  was  reckoned  at  22, .500 
tons  per  month,  corresponding  with  45,000  tons,  or 
90,000,000  lb.  of  copper,  "which  is  just  about  what  au- 
thorities in  the  copper  trade  estimate  for  the  total  cop- 
per delivery  into  brass  manufacture  at  present."  It  is 
to  be  noted,  however,  that  this  is  for  the  last  half  of  the 
year,  during  which  the  brass  trade  experienced  a  great 
expansion.  In  the  first  half  of  1916  the  consumption  of 
zinc  for  brass-making  was  at  a  lower  rate,  but  neverthe- 
less was  estimated  at  17,700  tons  per  month.  My  pres- 
ent statistical  accounting  for  the  year  shows  an  average 
of  a  little  less  than  15,000  tons  per  month  for  brass- 
making. 

There  was  published  tow-ard  the  end  of  1916  a  state- 
ment of  the  consumption  of  copper  by  all  of  the  prin- 
cipal concerns  at  that  time,  the  monthly  rate  being 
given  and  the  annual  rate  being  computed  by  multiply- 
ing by  12.  E.stimating  that  brassmakers  use  on  the 
average  about  half  as  much  zinc  as  copper,  we  may 
translate  the  statement  into  terms  of  zinc,  but  referring 
to  the  individual  reports  to  us  none  of  the  brass-makers 
actually  used  .so  much  zinc  in  1916  as  he  was  supposed 
to  be  using  on  the  basis  of  the  estimate  near  the  end  of 
the  year. 

It  is  well  known  that  at  the  end  of  1916  there  was 
unusual  congestion  on  the  railways  and  that  a  larger 
quantity  of  zinc,  as  well  as  of  lead  and  copper,  was  in 
transit  than  at  the  beginning  of  the  year.  That,  to- 
gether with  spelter  piled  up  on  the  docks  for  export, 
accounts  for  statistics  of  actual  consumption  being  less 
than  appears  from  smelters'  deliveries.  When  we  say 
"actual  consumption"  we  mean  what  was  reported  by 
the  consumers.  Whether  their  returns  represent  actual 
consumption,  or  what  was  received  at  their  works,  or 
what  was  purchased,  is  another  matter.  Probably  there 
is  a  mixture  of  all  tho.se  conditions.  Some  large  con- 
sumers of  metals  do  not  keep  their  books  in  a  way  that 
will  show  actual  consumption  year  by  year.  This  does 
not,  of  course,  refer  to  all,  but  it  indicates  one  more  of 
the  difficulties  of  a  statistical  investigation  of  this  kind. 

The  only  conclusions  that  I  feel  may  be  safely  drawn 
from  these  statistics  are  the  following: 

1.  The  production  of  zinc  in  the  United  States  was 
683,000  tons  in  1916. 

2.  The  exports  were  192,000  ftms. 

.3  The  domestic  consumption  was  somewhere  in  the 
neighborhood  of  450,000  tons. 

4.  The  consumption  for  galvanizing  was  more  and  for 
bra.ss-making  was  less  than  was  estimated  during  1916. 
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5.  Although  the  stock  in  smelters'  hands  increased 
by  only  about  2000  tons,  there  was  in  reality  a  large  in- 
crease of  stock,  which,  however,  was  unavailable  owini? 
to  delays  in  transit  and  did  not  become  released  until 
1917.  Consumers  then  obtaining  possession  of  what 
they  had  previously  bought  were  able  to  reduce -their 
buying  and  stocks  began  to  pile  up  in  smelters'  hand?. 
The  behavior  of  the  zinc  market  during  the  first  half 
of  1917  has  been  the  natural  reflection  of  these  condi- 
tions. 


Industrial  Poisoning  in  the 
Manufacture  of  Explosives 

"Industrial  Poisons  Used  or  Produced  in  the  Manu- 
facture of  Explosives,"  is  'ihe  title  of  a  bulletin  just  is- 
sued by  the  United  States  Bureau  of  Labor  Statistics. 
Forty-one  factories  in  the  East  were  visited  by  Dr.  Alice 
Hamilton,  in  1916,  in  which  about  90,000  workers  were 
employed,  of  whom  approximately  30,000  were  doing 
work  exposing  them  to  poisons.  Practically  no  women, 
jrirls  or  boys  were  among  this  number.  This  is  a  mat- 
ter that  merits  greater  attention,  in  the  interest  of 
public  welfare,  than  has  been  granted  it  during  the 
past  three  years.  Attention  has  been  focused  upon 
filling  con'racts  and  in  many  cases  little  heed  has  been 
paid  to  the  health  risks  involved. 

The  explosives  manufactured  in  these  factories  were 
nitrocellulose,  or  nitrocotton,  including  pyroxylin  and 
military  guncotton;  smokeless  powder;  picric  acid  and 
ammonium  picrate;  nitroglycerin  a!id  dynamite;  trini- 
trotoluol, or  TNT  or  triton;  fulminate  of  mercury;  tet- 
ranitraniline,  or  TNA ;  tetranitromethylanilin,  or  tetryl ; 
nitronaphthalenes ;  and  ammonium  nitrate.  Their  pro- 
duction involves  the  use  of  nitric  acid,  sulphuric  acid, 
benzol  and  toluol,  anilin  oil,  chlorbenzol  and  dinitro- 
chlor  benzol;  phenol  or  carbolic  acid,  sulphuric  ether, 
mercuric  nitrate,  and  amyl  acetate.  In  the  course  of 
manufacture  certain  poisons  are  evolved  as  the  result  of 
chemical  reactions,  these  being  oxides  of  nitrogen,  or 
nitrous  fumes,  sulphur  dioxide,  chlorine  gas  and  ethyl 
nitrite. 

In  this  industry  there  is  a  very  high  labor  turnover, 
instanced  by  the  fact  that  in  one  plant  it  was  necessary 
to  employ  about  4000  men  during  13  months  to  keep 
up  a  force  of  200.  On  the  whole,  wages  are  high  and 
living  conditions  poor.  In  most  of  the  plants  the  men 
work  three  eight-hour  shifts;  two  shifts  is  the  exception. 

It  was  impossible  to  obtain  accurate  figures  as  to  the 
amount  of  sickness  and  death  caused  by  work  in  this 
industry  since  the  war  broke  out.  Many  cases  were 
never  recognized;  others  were  noted  by  company  physi- 
cians or  insurance  physicians  who  were  unwilling  to  give 
any  information  concerning  them ;  in  some  factories 
there  was  either  no  medical  care  or  it  was  inadequate; 
in  others  records  were  so  incomplete  as  to  render  the 
data  somewhat  misleading.  Based,  however,  upon 
physicians'  reports  only,  although  information  as  to 
other  cases  was  obtained,  it  was  found  that  in  28  plants, 
in  the  space  of  about  one  year,  there  were  2507  cases  of 
industrial  poisoning,  of  which  75  were  women.  Of  the 
total  number  of  cases  53  were  fatal,  2  of  these  being 
women.  About  55%  of  the  total  cases  and  53"";  of  the 
fatal  cases  were  caused  by  nitrogen  oxides  and  nitric 
acid,  while  28%  of  all  cases  and  25%  of  the  fatal  cases 


were  due  to  trinitrotoluol,  or  TNT,  which  is  manu- 
factured and  made  into  charges  for  high-explosive  shells. 

The  reason  nitrogen  oxide  poisoning,  or  "fume  sick- 
ness," heads  the  list  is  that  all  these  explosives  are  pro- 
duced through  processes  of  nitration  in  which  a  mixed 
acid  is  used,  one  of  the  ingredients  being  sulphuric  acid 
and  the  other  100%,  nitric  acid.  The  higher  the  nitra- 
tion the  greater  the  danger  from  fumes.  The  1300  to 
1400  men  who  suffered  from  these  fumes  were  employed 
in  making  nitrocellulose  or  nitrocotton,  picric  acid  or 
trinitrophenol,  the  nitrotoluols,  nitrobenzols,  nitronaph- 
thalenes, nitroglycerin,  and  the  nitric  acid  needed  for 
these  processes. 

Another  extremely  dangerous  process  is  the  filling  of 
shells  with  trinitro'oluol  (TNT),  either  by  pressing, 
which  is  very  dust  productive,  or  by  molding,  which  in- 
volves fumes. 

Aluminum  Company  of  America 

The  Boston  Neics  Bureau  has  obtained  data  of  the 
Aluminum  Company  of  America,  whose  operations  have 
heretofore  been  a  closed  book  to  the  public,  showing 
that  the  company  did  a  gross  business  of  $25,940,427  in 
1916  from  the  sale  of  86,589,774  lb.  of  aluminum  at  an 
average  price  of  29.96c.  per  lb.  In  addition  the  com- 
pany supplied  to  its  subsidiary,  the  United  States  Alu- 
minum Co.,  24,821,061  lb.  of  aluminum  which  was  fabri- 
cated by  the  latter  concern. 

About  300  persons  own  the  $20,000,000  outstanding 
capital  stock  of  the  Aluminum  company,  a  large  number 
being  employees.  At  the  time  of  his  death  a  few  years 
ago,  Mr.  Hall,  owning  the  patents  which  formerly  con- 
trolled the  process  of  manufacture,  held  about  one- 
quarter,  or  $5,000,000  of  the  total.  Bids  of  $700  a 
share  have  been  unsuccessful  in  bringing  out  holdings, 
although  the  company  pays  only  10%  dividends.  A 
nominal  market  now  exists  in  New  York  at  $700  bid, 
$800  asked. 

The  following,  never  before  published,  shows  issued 
capital  and  dividends  paid  since  the  company  was 
formed  in  1890: 

YoarEntlfd             Auth.  Cap.  Div.              Year  Ended           Auth.  Cap,  Div. 

Auc  31.  1889-1894..    $1,000,000.          .  Aug.  31,  1905 $3,800,000  6% 

Aug.  31.  1895 1,000,000  4';  Aug.  31,  1906 3.800.000  11 

Aug.  31,   1896 1,000,000  6  *Dec.31,   1906 3.800,000  3   37 

Aug.  31,  1897-1898.,      1,000,000            .  Dee.  31,  1907 3,800,000  11 

Aug    31,1899    1,600.000  41  Dee.  31.  1908 3,800,000  1 

Aug,  31,  1900  ..    .          1,600.000  81  Dee.  31,  1909. . .            20,000,000  .20 

Aug,  31,  1901 1,600.000  71  Dee.  31,  1910-' 1 3,  .  ,    20,000,000  4 

Aig.  31,  1902      1,600,000  8S  Dee.  31,  1914 20,000,000  6 

Aug.  31,  1903 1,600,000  7i  Dee.  31,  1915 20.000,000  6i 

Aug.  31,  1904   1,600,000  6  Dee.  31,  1916 20,000,000  10 

*  Four  months  ended  Dee.  31. 

The  Aluminum  company  has  capacity  for  producing 
155,000,000  lb.  of  aluminum  annually  in  the  United 
States  and  20,000,000  lb.  a  year  in  Canada,  a  total  of 
175,000,000  lb.  With  no  importations  since  the  out- 
break of  the  war,  this  company  has  been  called  upon 
to  furnish  the  entire  requirements  of  America,  whereas 
formerly  40%  of  the  requirements  here  was  imported 
from  France  and  England. 

For  1918  delivery  the  Aluminum  Company  of  Ameri- 
ca has  named  37c.  per  lb.  as  its  price,  although  it  has 
sold  as  high  as  60c.  per  lb.    The  April  average  was  35c.. 

Although  capitalized  for  but  $20,000,000,  the  Alu- 
minum company  has  a  plant  investment  of  over  $80,000,- 
000,  the  difference  representing  today's  surplus.  Ap- 
proximately $70,000,000  of  undivided  profits  has  gone 
back  into  the  property  since  the  company  was  organized. 
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Bureau  of  Mines  To  Increase 
Its  Activity 

Since  1910  the  Bureau  of  Mine.s  has  been  operating 
eight  mine-rescue  cars,  each  having  headquarters  in 
some  one  of  the  more  important  mining  districts  of 
the  United  States.  The  majority  of  the.se  cars  are 
operated  in  coal-mining  districts;  only  one  car,  in  fact, 
is  operated  in  a  metal-mining  district  exclusively,  and 
that  is  in  the  Lake  Superior  iron  and  copper  district. 
These  cars  were  old  Pullmans  remodeled  to  meet  the 
re<iuirements   of   a   mine-rescue   car. 

Some  time  ago  Congress  authorized  the  construction 
of  additional  all-.steel  cars  for  the  mine-safety  service 
of  the  Bureau  of  Mines,  three  of  which  have  just  been 
delivered  and  will  take  the  place  of  three  of  the  old 
cars,  which  were  condemned  a  short  time  since  as  being 
unfit  for  further  use.  These  cars  will  be  .sent  to  the 
Far  West,  with  headquarters  at  Reno,  Nev. ;  Raton, 
N.  M.;  and  Butte,  Mont.,  respectively. 

It  is  to  be  especially  noted  that  this  marks  the 
beginning  of  more  extensive  activities  in  metal-mining 
districts  than  it  has  been  possible  to  undertake  in  the 
past. 

Each  of  the  three  cars  is  identical  in  construction. 
The  floor  plan  consists  of: 

A.  Demonstration  room,  in  which  is  stored  all  the 
oxygen  mine-rescue  apparatus,  first-aid  materials  and 
acces.sories. 

B.  A  corridor  leading  along  one  side  of  the  car  from 
the   demonstration    room   to  the    rear   end. 

C.  The  first  compartment  off  the  corridor  is  the  fore- 
man's stateroom,  which  has  berths  and  lockers  for  four 
men. 

D.  The  second  compartment  is  the  bathroom,  pro- 
vided with  toilet  and  bathing  facilities,  including  a 
shower  bath. 

E.  A  third  compartment  is  the  engineer's  ofllce,  in 
which  are  two  desks,  V)Ookcases,  and  berths  and  lockers 
for  three  men. 

F.  A  fourth  compartment  consists  of  a  dining  room 
provided  with  linen  closet,  center  table  and  chairs,  etc. 
In  one  corner  is  a  typewriter  desk  which  thp  clerk 
will  make  his  ofldce. 

G.  A  fifth  compartment  consi.sts  of  the  cook's  state- 
room and  separate  toilet. 

H.  The  sixth  compartment  is  fitted  up  as  an  up- 
to-date  car  kitchen  with  range,  ice  chest,  lockers,  etc., 
and  the  regulation  funnel  arrange?nent  and  exhaust  fan 
in  the  roof  for  ventilation  purposes.  A  double-coil 
Baker  heater  system  is  in  the  kitchen  end  of  the  car. 

The  car  is  of  all-steel  construction  and  each  com- 
partment and  the  demonstration  room  are  fitted  with 
electric  fans.  There  is  a  generating  set  in  the  demon- 
stration room  for  generating  the  electric  power,  in 
other  words,  the  car  provides  its  own  light  and  heat. 
A  feature  is  that  a  place  has  been  provided  in  the 
car   for  ever>-   piece   of   apparatus. 

The  rescue  apparatus  consists  of  10  sets  of  oxygen 
mine-rescue  apparatus,  oxygen  pump  and  oxygen- 
storage  cylinders,  mine-rescue  lamps,  life  lines,  etc. 
The  first-aid  e(iuipment  consists  of  first-aid  cabinets, 
bandages,  splints,  surgeon's  emergency  che.<»t.  stretch- 
ers, etc..  and  to  supplement  the  manual  (Schaefer) 
system  of  resuscitation  of  those  overcome  by  poisonous 


gases,  there  is  provided  a  simple  mask  with  relief 
valve  and  connection  for  attachment  to  an  oxygen 
bottle. 

The  engineer's  equipment  consists  of  every  feasible 
device  for  the  examination  of  mines  as  to  sanitation, 
eflSciency  and  safety,  including  Orsat  apparatus  for 
analyzing  mine  gases,  vacuum  air  sample  tubes,  barom- 
eter, sling  psychrometer,  anemometer,  surveying  com- 
pass, Haldane  air  tester,  ore-  and  coal-sampling  outfits, 
camera,  etc.  The  cars  are  expected  to  operate  10  months 
out  of  each  year. 

The  duty  of  the  mining  engineer  is  to  arrange  tenta- 
tive itineraries  of  training  through  cooperation  of  the 
different  parties  concerned,  to  supervise  the  general 
operations  of  the  car,  to  study  the  different  safety, 
sanitary  and  efficiency  features  in  the  mines  and  to 
.spread  new  ideas  regarding  those  features  from  one 
camp  to  another.  The  foreman  miner  is  to  instruct 
clas.ses  of  miners  in  the  use  of  the  oxygen  mine-rescue 
apparatus  and  mine-rescue  and  fire-fighting  work  in 
general.  The  first-aid  miner  is  to  teach  classes  of 
miners  in  fir.st-aid  methods  and  how  to  move  injured 
men.  The  clerk  will  take  care  of  all  the  clerical  and 
stenographic  work  on  the  car.  The  cook  will  also  care 
for  the  living  quarters. 

The  hearty  cooperation  of  mine  ofl^cials,  state  mine 
inspectors,  labor  officials  and  miners  is  hoped  for  by 
the  Bureau  of  Mines,  and  the  car  crews  will  endeavor 
to  work  harmoniously  with  even,-one  concerned  and 
help  propagate  the  safety-first  movement  in  their 
respective  districts.  The  methods  of  working  out 
itineraries  in  the  different  districts  will  have  to  de- 
pend upon  the  district  itself,  with  due  regard  paid  to 
the  railroad  facilities,  the  season  of  the  year,  the  wishes 
of  the  mine  operator,  etc. 

The  Reno  car,  which  will  be  known  as  Car  No.  1 
and  which  will  make  its  headquarters  on  the  University 
of  Nevada  campus  at  Reno,  Nev.,  is  manned  by  the 
following  crew:  Edward  Steidle,  mining  engineer;  J. 
V.  Berry,  foreman  miner;  Walter  F.  Pyne,  first-aid 
miner;  D.  W.  Cooke,  clerk,  and  a  cook. 

The  personnel  of  Car  No.  2,  with  headquarters  at 
Raton,  N.  M.,  is  as  follows:  C.  A.  Herbert,  mining 
engineer;  K.  H.  Chisholm,  foreman  miner;  .lames 
Dalrymplo,  .Ir.,  first-aid  miner;  A.  F.  Goklbloom,  clerk. 

The  personnel  of  Car  No.  ?>,  to  be  stationed  at  Butte. 
Mont.,  is  as  follows:  C.  A.  Allen,  mining  engineer; 
.1.  .1.  Forbes,  foreman  miner;  S.  C.  Dickinson,  first-aid 
miner;  S.  S.   Blum,  clerk. 

At  a  later  date,  in  addition  to  the  foregoing,  a  mine 
surgeon  will  be  detailed  for  duty  on  each  of  these 
cars,  his  work  to  be  carried  on  in  cooperation  with  the 
public   health   service. 


Spanish  Ore  Exports 

Exports  of  iron  ore  from  Spain  wore  4,50'.1.214  metric 
tons  in  1;M5.  and  r).148,l27  tons  in  1916.  an  increa.se  of 
r).18.91.3  tons.  Demand  from  France  and  England  for 
high-grade  ores  has  more  than  made  up  for  the  stop- 
page of  shipments  to  Germany.  Exports  of  manganese 
ore  were  9130  metric  tons  in  191.').  and  G815  tons  in 
19ir>;  a  decrease  of  2321  tons.  Exports  of  pyrites  were 
2,268.223  tons  in  1915  and  2.743,487  in  1916;  an  increa.se 
of  475,262  tons. 
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Events  and  Economics  of  the  War 


An  American  army  has  arrived  in  France.  The 
Russians  have  renewed  their  offensive.  Greece  has 
broken  with  the  Central  Powers  thus  probably  releasing 
Sarrail's  army  at  Saloniki   for  a  Balkan  campaign. 

These  facts  and  the  news  that  the  Embargo  Board 
has  begun  its  work,  coupled  with  evidence  from  many 
quarters  that  the  Defense  Council  is  on  its  way  to 
achieving  great  results,  invite  optimism  in  spite  of  the 
many  strikes. 

Price  fixing  and  food  control  remain  the  chief  topics 
of  debate.  The  Administration's  call  for  and  failure  to 
get  70,000  volunteers  has  strengthened  its  case  in  de- 
manding a  draft  army. 


Adjusting  War   Purchasing  Machinery 

How  Government  specifications  are  being  changed  to 
meet  practical  war  conditions;  hnw  sources  of  supplies 
are  being  surveyed  and  developed  to  satisfy  a  demand 
heretofore  unheard  of;  and  how  conclusions  are  being 
reached  as  to  fair  and  reasonable  prices — these  are 
questions  gone  into  in  the  first  of  a  new  series  of  war 
bulletins.  The  series  will  be  issued  through  the  Cham- 
ber of  Commerce  of  the  United  States  for  the  purpose  of 
placing  before  business  men  authoritative  statements 
regarding  Government  activities  in  procuring  materials 
and  supplies  for  the  war. 

The  first  bulletin  makes  it  clear  that  the  Council  of 
National  Defense  confines  itself  to  investigating,  re- 
porting, making  recommendations  and  bringing  Gov- 
ernment officials  in  contact  with  business  men.  The  fact 
is  emphasized  that  it  does  not  make  purchases,  issue 
orders  or  have  any  part  in  carrying  them  out.  It  has 
not  the  power  to  do  this  by  law.  and  does  not  do  it  in 
fact.  Notwithstanding  all  vague  opinion  to  the  con- 
trary, the  buying  is  still  done  by  the  War  and  Navy 
Departments  through  the  several  bureaus. 

Although  constantly  confused  with  the  Advisor>-  Com- 
mission, the  Council  is  made  up  of  only  the  Secretaries 
of  War,  Navy,  Interior,  Agriculture,  Commerce  and 
Labor.  Each  member  of  the  Advi.sory  Commission  is 
pnrticularly  active  in  some  field — thus  Mr.  Willard  has 
to  do  with  transportation  matter.i  and  Mr.  Coffin  with 
munitions  and  maniifarturos. 

I'nder  the  Council,  it  is  explained,  there  are  a  num- 
ber of  committees  and  under  the  Advi.sory  Commission 
there  arc  also  numerous  committees,  all  being  for  the 
advice  and  a.ssistance  of  the  Council.  The  fact  is 
brought  out  that  for  months  there  have  been  actively 
at  work  in  Washington  the  mo.<<t  competent  men  in  each 
industry  who,  without  compensation,  have  been  doing 
their  utmo.st  to  utilize  our  vast  resource."*  and  industries 
in  the  prosecution  of  war. 

Effective  work  ha.'«  been  done  in  adapting  peace-time 
Government  specifications  to  immediate  need-s.  A  diffi- 
culty immediately  apparent  was  that  they  were  pre- 
pared years  ago  for  our  small  army  in   time  of  peace 


and  fell  far  short  of  the  present  necessities  of  a  million 
or  more  men.  For  example,  the  glove  specifications 
called  for  a  seamless  glove,  of  which  not  more  than  500,- 
000  could  be  made  by  all  the  equipment  in  the  United 
States  in  a  year.  The  men  in  the  trade  readily  pointed 
out  how  by  changing  the  specifications,  an  equally  sat- 
isfactory glove  could  be  manufactured  by  existing  equip- 
ment in  quantities  to  meet  the  requirements  of  millions 
of  men. 

At  a  conference  between  army  engineers  and  15  chief 
engineers  representing  the  principal  truck  manufactur- 
ers of  the  United  States,  a  standard  specification  was 
adopted  for  trucks  for  war  service  and  a  definite  begin- 
ning made  in  standardizing  the  military  truck.  Many 
of  the  specifications,  such  as  those  for  projectiles,  stated 
the  characteristics  of  the  finished  article,  but  did  not 
specify  the  material  from  which  such  article  should  be 
made.  New  specifications  have  now  been  prepared  cov- 
ering all  points  that  should  be  covered  for  the  effective 
control  and  guidance  of  the  manufacturer  in  producing 
what  the  Government  wants. 

Subcommittees  of  railroad  men  have  been  studying 
the  distribution  of  motive  power  on  the  several  r.iil- 
ways  and  the  adjustment  of  passenger  and  freight  ser- 
vice in  accordance  with  the  Government  requirements. 
These  committees  are  endeavoring  in  every  way  to 
conserve  the  car  supply  and  assist  the  railroads  to  meet 
the  extraordinary  demands  made  upon  them.  The  pool- 
ing of  coal  at  Lake  ports  with  the  consequent  great 
saving  in  car  requirements  is  one  of  the  results.  All 
this  is  but  a  small  part  of  what  has  been  accomplished. 


Planning  for  Mastery  of  the  Air 

Preparations  for  the  mightiest  air  offensive  ever 
known,  when  United  States  forces  get  fully  into  action, 
are  being  worked  out  in  Paris,  London,  Washington  and 
Petrograd. 

Commandant  de  Civrieux  writes  in  the  Paris  Matin: 
"America's  step  shows  she  has  grasped  the  necessities  of 
war.  Her  immense  aerial  army  will  swing  the  scales  in 
our  favor.  The  Allies  are  guaranteed  complete  mastery 
of  the  air  in  the  spring  by  her  step,  whatever  the  activ- 
ity of  German  aircraft  shops  during  the  winter." 

Secretaries  Daniels  and  Baker  with  the  Senate  sub- 
committee decided  that  both  departments  would  jointly 
draff  a  bill  that  will  carry  the  big  appropriation  and 
that  will  also  contain  an  important  personnel  section. 
This  section  is  intended  to  solve  the  problem  of  the 
joint  authority  of  the  Army  and  Navy  over  aircraft. 

Roth  secretaries  said  that  stress  should  be  laid  upon 
the  production  of  training  machines,  while  plans  go 
forward  for  a  better  type  of  battle  plane.  It  is  im- 
possible now  to  standardize  airplanes  becau.se  of  the 
constant  changes  discovered  to  be  important.  A  ma- 
chine ^0  days  old  is  virtually  obsolete  on  the  battle 
front.  There  are  now  10.000  volunteers  for  aircraft 
service.     The  ideal  age  for  aviators  is  from  18  to  21. 
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A  high  ranking  officer  of  the  Navy  predicts  that  the 
principal  contribution  of  the  United  States  to  military 
operations  will  be  the  evolution  of  the  entirely  new  type 
of  fighting  airplane.  Speed  will  be  sacrificed  to  weight 
of  broadside  and  invulnerability,  he  believes.  The  arm- 
ament may  be  as  heavy  as  one-pounder  Navy  guns. 

"The  most  that  can  be  claimed  for  European  fighting 
planes,"  says  Glenn  Curtiss,  "has  been  a  speed  averag- 
ing 127  to  135  miles  an  hour.  The  Curtiss  Aeroplane 
Co.  has  now  developed  a  combat  triplane  and  has  under 
way  other  machines  which  show  a  speed  of  140  to  145 
miles  an  hour.  We  are  working  now  on  training  types 
of  125-mile  speed  range." 

The  Aircraft  Production  Board,  which  is  under  the 
Council  of  National  Defense,  has  arranged  for  the  pro- 
duction of  3500  airplanes  this  year  and  for  the  training 
of  6000  aviators. 

This  has  been  accomplished  by  developing  sources  of 
manufacture  in  those  lines  of  business  best  fitted  by 
equipment  and  experience  to  undertake  the  production 
of  airplanes  and  by  securing  the  active  assistance  of 
six  military  engineering  universities  in  the  training  of 
aviators.  This  latter  has  involved  the  sending  of  pro- 
fessors to  take  instruction  at  Toronto. 

The  same  bor.rd,  realizing  the  need  for  the  develop- 
ment of  a  standard  engine  in  various  sizes,  has  suc- 
ceeded in  obtaining  the  cooperation  of  two  of  the  fore- 
most engine  designers  in  the  country,  Messrs.  Vincent 
and  Hall.  The  fundamental  idea  of  the  engine  is  a  unit 
cylinder  by  means  of  combinations  of  which  any  de- 
sired power  may  be  obtained.  It  is  proposed  at  first 
to  build  engines  in  four  sizes  of  4,  6,  8  and  12  cylinders, 
the  corresponding  horsepower  being  approximately  100, 
200,  300  and  400. 

The  cooperation  obtained  in  the  design  of  this  engine 
has  shown  the  feeling  of  patriotism  throughout  the 
country.  Requests  were  sent  out  from  the  foremost  en- 
gine draftsmen  with  the  various  automobile  and  air- 
plane companies  throughout  the  country,  and  the  volun- 
teers worked  night  and  day  without  compensation. 

The  facilities  of  the  Bureau  of  Standards  for  the 
assembly  of  this  engine  have  been  placed  at  the  disposal 
of  the  board,  as  well  as  the  accumulated  knowledge  of 
the  bureau  and  its  staff  of  the  various  metallurgical 
processes  necessary  for  the  completion  of  the  engine. 

The  development  of  this  engine  will  in  no  wise  in- 
terfere with  or  retard  the  development  of  private  manu- 
facturers, but,  if  anything,  should  stimulate  them  to 
further  effort. 

The  Council's  program  further  calls  for  an  army  avia- 
tion field  completed  every  90  days  until  the  nine  au- 
thorized by  Congress  are  constructed. 

Large  forces  of  workmen  are  engaged  in  constructing 
flying  fields  at  Rantoul,  111.,  Detroit,  Mich.,  Dayton, 
Ohio,  and  Hampton,  Va.  Contract  for  the  fifth  site  at 
Belleville,  111.,  has  been  signed  and  work  is  expected 
to  start  this  week. 

Each  camp  will  cost  $688,000,  with  57  buildings  for 
housing  of  fliers,  machines  and  appurtenances. 

Students  applying  for  commissions  in  aviation  corps 
will  receive  two  months'  training  in  "ground  work"  at 
various  universities  designated,  and  then  will  be  sent 
to  the  aviation  fields  for  actual  work  in  the  air.  To 
every  student  engaged  in  flying  the  signal  corps  hopes 
to  furnish  five  carpenters  and  mechanics. 


To  Shape  French  Timber 

Recruiting  for  the  rank  and  file  of  the  "forest"  regi- 
ment, or  the  10th  Re.serve  Engineers  (fore.st),  is  active- 
ly under  way.  The  enlisted  men  will  be  picked  woods- 
men. With  only  2000  needed  out  of  the  vast  number 
of  woods  workers  which  the  lumber  industry  of  the 
United  States  employs,  the  selection  will  be  very  care- 
ful.   Trained  foresters  will  officer  the  regiment. 

The  regiment  will  convert  available  timber  behind  the 
battle  lines  in  France  into  railroad  ties,  trench  timbers, 
mine  props,  bridge  timbers,  lumber  and  cordwood 
needed  in  the  military  operations  of  the  British  army. 
The  work  may  fall  within  the  danger  zone  and  will  be 
done  largely  in  sprout  forests  of  oak,  beech,  hornbeam 
and  other  hardwoods,  with  some  stands  of  pine.  The 
timber  is  small  in  comparison  with  most  American 
forests,  much  of  it  from  8  to  12  in.  in  diameter.  These 
forests  resemble  the  woodlots  of  southern  New  England, 
and  the  operations  will  be  similar  to  portable  sawmill 
legging  and  tie  cutting  in  Massachusetts,  Connecticut, 
Maryland  and  Virginia.  The  larger  logs  will  be  sawn 
into  boards  and  dimension  material,  while  the  smaller 
trees  will  be  cut  into  hewn  ties,  poles,  props,  etc.  The 
closest  possible  use  of  timber  will  be  required. 

The  French  forests  have  for  many  years  been  man- 
aged with  great  care  and  skill.  It  is  the  view  of  the 
Government's  forestry  officials  that  if  the  American  for- 
est regiment  is  to  do  creditable  work,  it  must  be  able 
not  only  to  cut  and  manufacture  the  timber  with  high 
efficiency,  but  also  to  avoid  waste  and  leave  the  forests 
in  good  shape  for  future  production.  This  is  the  rea- 
son for  selecting  mainly  trained  foresters  as  officers. 


Maintenance  of  Existing  Standards 

There  seems  to  be  some  misunderstanding  of  the 
scope  of  the  statement  made  by  the  Council  of  National 
Defense  when  it  advised  "that  neither  employers  nor 
employees  shall  endeavor  to  take  advantage  of  the  coun- 
try's necessities  to  change  existing  standards."  In 
order  that  that  misunderstanding  may  be  removed,  the 
following  amplification  is  made  by  the  Council. 

There  have  been  established  by  legislation,  by  mutual 
agreement  between  employers  and  employees,  or  by  cus- 
tom, certain  standards  constituting  a  day's  work.  These 
vary  from  7  hours  per  day  in  some  kinds  of  work 
to  12  hours  per  day  in  continuous-operation  plants.  The 
various  states  and  municipalities  have  established  speci- 
fic standards  of  safety  and  sanitation  and  have  provided 
inspection  service  to  enforce  the  regulations.  They  have 
also  established  maximum  hours  of  work  for  women 
and  minimum  age  limits  for  children  employed  in  gain- 
ful occupations.  It  is  the  judgment  of  the  Council  of 
National  Defense  that  the  Federal,  state  and  municipal 
governments  should  continue  to  enforce  the  standards 
they  have  established  unless  and  until  the  Council  of 
National  Defense  has  determined  that  some  modifica- 
tions or  change  of  standards  is  essential  to  the  national 
safety;  that  employers  and  employees  in  private  indus- 
tries should  not  attempt  to  take  advantage  of  the  exist- 
ing abnormal  conditions  to  change  the  standards  which 
they  were  unable  to  change  under  normal  conditions. 

The  one  other  standard  that  the  Council  had  in  mind 
was  the  standard  of  living.   It  recognizes  that  the  stand- 


so 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  1 


ard  of  living  i.«'  indefinite  and  difficult  to  determine,  be- 
cause it  is  in  a  measure  dependent  upon  the  purchasing 
power  of  wages.  It  believes,  however,  that  no  arbi- 
trarj"  change  in  wages  should  be  sought  at  this  time 
by  either  employers  or  employees  through  the  process 
of  strikes  or  lockouts  without  at  least  giving  the  estab- 
lished agencies,  including  those  of  the  several  states 
and  of  the  Government,  and  of  the  Mediation  Board  in 
the  transportation  service  and  the  Division  of  Concilia- 
tion of  the  Department  of  Labor  in  other  industries, 
an  opportunity  to  adjust  the  difficulties  without  a  stop- 
page of  work  occurring. 

While  the  Council  of  National  Defense  does  not  mean 
to  intimate  that  under  ordinary  circumstances  the  effi- 
ciency of  workers  is  the  only  element  that  should  be 
taken  into  consideration  in  fixing  the  hours  of  labor, 
safety,  sanitation,  women's  work  and  child-labor  stand- 
ards, such  efficiency  is  the  object  that  must  be  attained 
during  the  period  when  the  nation's  safety  is  involved. 
It  may,  therefore,  be  necessarj'  for  the  Council  as  a  re- 
sult of  its  investigations  and  experiences  to  suggest 
modifications  and  changes  in  these  standards  during 
that  time. 

It  is  not  the  purpose  of  the  Council,  however,  to  un- 
dertake to  determine  the  wage  rate  that  will  be  sufficient 
to  maintain  the  existing  standards  of  living.  Such  ques- 
tions as  cannot  be  adjusted  by  private  negotiations 
should  be  referred  to  the  mediation  agencies  previously 
referred  to  or  to  such  other  constituted  agencies  as 
may  exist,  to  the  end  that  such  questions  may  be  ad- 
justed in  an  orderly  and  equitable  manner  to  avoid  the 
stoppage  of  industries  which  are  so  vital  to  the  inter- 
ests of  the  nation  at  this  critical  time. 


Control  of  Exports  by  New  Board 

President  Wilson,  by  executive  order,  has  created  a 
new  export  council  known  as  the  Embargo  Board,  which 
will  have  complete  authority  to  declare  embargoes  on 
exports  from  this  country.  It  is  made  up  of  represen- 
tatives of  the  commerce,  agricultural  and  State  depart- 
ment.s  and  of  the  food  administration.  It  will  decide 
all  questions  of  policy  relating  to  exports.  It  will  have 
power,  not  only  to  head  off  shipments  of  commodities 
to  the  central  powers  and  to  neutrals,  but  al.so  to  cut  off 
export  of  commodities  needed  at  home.  Through  this 
powerful  weapon  the  United  States  will  be  able  to  fol- 
low the  exports  from  this  country  all  the  way  tn  the 
ultimate  consumer. 

State  Departmf-nt  officials  will  advise  the  board  as  to 
whether  certain  exports  can  be  cut  off  from  certain  neu- 
trals without  danger  of  giving  offense  to  those  nations 
and  thus  creating  diplonintic  tension. 

The  new  board  has  a  staff  of  200  to  carry  on  the  work 
of  licensing  exports,  under  the  direction  of  Dr.  E.  E. 
Pratt,  chief  of  the  Bureau  of  F'oreign  and  Domestic 
Commerce,  who  is  the  representative  of  the  Department 
of  Commerce  on  the  board.  This  work  is  already  begun. 
Meanwhile  a  rush  to  get  exports  cleared  before  licenses 
are  demantled  continues.  Shippers  fenr  that  the  "red 
tape"  of  getting  licenses  for  each  cargo  will  result  in 
•serious  delays  and  are  trying  to  get  all  shipments  off 
the  docks  before  the  licensing  bureau  can  get  to  work. 

The  work  of  the  new  board,  it  is  said,  will  greatly  re- 
lieve England,  who  has  had  constant  friction  with  neu- 


trals because  of  the  holding  up  of  consignments  of  food 
from  America. 

Until  the  United  States  entered  the  war,  this  was  a 
thorn  in  the  side  of  the  Blockade  Minister.  Despite 
all  watchfulness  there  have  been  vast  quantities  of  ce- 
reals and  other  foodstuffs  going  into  Germany  from 
America.  Scores  of  cases  are  on  the  dockets  of  the 
prize  courts  involving  neutral  ships  with  cargoes  from 
New  York,  but  these  seizures  represent  only  a  small 
proportion  of  the  trade  actually  carried  on  indirectly 
with  German  consumers. 

American  agents  of  the  Embargo  Board  to  be  sent 
into  neutral  countries  will  keep  the  closest  check  on 
reexports  and  will  be  charged  with  responsibility  of 
seeing  that  American  supplies  stop  before  reaching  the 
German  border.  To  a  large  extent  they  will  use  British 
machinery  built  up  during  the  three  years  that  the 
blockade  has  been  in  operation. 


Urges  Greater  Use  of  Waterways 

An  effort  is  being  made  to  promote  the  u.se  of  the 
interior  waterways  of  the  country.  The  Department 
of  Commerce  has  issued  a  circular  emphasizing  the 
shortage  of  rail  transportation. 

It  continues,  "Under  these  circumstances  it  is  neces- 
sary that  every  possible  use  be  made,  both  for  local 
and  through  freight,  of  all  interior  waterways,  canals, 
rivers  and  lakes,  and  this  must  be  done  not  only  as 
generally  but  as  quickly  as  possible  if  we  are  to  escape 
serious  congestion. 

"There  is  more  than  sufficient  business  for  both  rail- 
way and  waterway  for  many  months  to  come.  Wher- 
ever, therefore,  throughout  the  country  a  barge  or  a 
boat,  a  .scow,  a  lighter  or  a  motor  vessel  can  be  made 
to  take  the  place  of  a  railway  car,  it  ought  to  be  done. 
Such  arrangements  as  are  practical  should  be  made 
along  all  our  great  waterways  to  develop  promptly  meth- 
ods for  using  the  water  as  a  means  of  transportation. 
This  is  the  time  to  get  idle  barges  and  scows  into  use. 
to  repair  old  barges,  to  build  new  ones,  and  to  take 
advantage  of  a  patriotic  duty  of  water  transit  in  every 
practicable  way. 

"Cities  and  towns  on  waterways  ought  in  their  own 
interests  to  take  steps  to  encourage  water  transit  and 
to  extemporize,  if  need  be,  means  for  bringing  it  quickly 
into  service.  Public  bodies  like  chambers  of  commerce 
and  boards  of  trade  should  also  take  the  matter  up  ac- 
tively, where  conditions  make  it  possible  to  do  so,  and 
give  their  support  to  the  men  who  endeavor  to  develop 
transportation  by  water  on  a  temporary  or  permanent 
basis.  It  is  encouraging  to  note  the  proposed  forma- 
tion of  companies  to  conduct  transportation  on  the 
Mississippi  River.  Such  organizations  today  do  a  patri- 
otic and  most  helpful  .service.  They  should  lie  helped 
forward,  wherever  they  may  be  started,  in  every  way." 


Repairs  to  the  former  German  liner  "Kronprinzessin 
Cecile"  have  been  started  at  an  estimated  co.st  of  $110,- 
000,  and  the  liner  should  be  ready  for  sea  by  the  end 
of  next  month.  Repairs  to  the  "Koln"  and  "Wittekind" 
and  the  Austrian  freighter  "Erny,"  are  nearly  com- 
pleted.. The  "Amerika"  and  the  "Cincinnati"  are  .so 
extensively  damaged  they  may  not  be  ready  before  Sep- 
tember. 
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Win  the  War  First 

THE  mining  industry  is  beset  by  a  plague  of  strikes. 
We  all  recall  with  what  disgust  we  read  of  th'^ 
Welsh  coal  miners  going  on  strike  when  the  product 
of  the  mines  was  badly  needed  by  Great  Britain.  Now 
we  are  confronted  by  a  similar  unpatriotic  move  on  the 
part  of  the  leaders  of  a  certain  section  of  our  own  metal 
miners. 

Needless  to  say,  the  highest  officials  of  organized 
labor  have  given  assurance  of  their  cooperation  in  main- 
taining our  productive  units  at  their  highest  capacity 
during  the  war.  The  strikes  in  the  metal-mining  in- 
dustry are  not  of  their  making,  but  are  engineered  by 
the  two  most  violent  labor  groups  in  the  country,  the 
former  Western  Federation  of  Miners  and  the  Indus- 
trial Workers  of  the  World.  When  these  two  unions 
came  together  in  Butte  three  years  ago,  the  Butte  dis- 
trict had  its  first  suspension  of  operations  on  account  of 
labor  troubles.  It  had  always  been  one  of  the  highest- 
paid  districts  in  the  world,  and  amicable  relations  ex- 
isted between  the  employers  and  the  miners.  That  first 
suspension  was  not  due  to  differences  between  the  com- 
panies and  the  men,  but  was  an  inter-union  fight  be- 
tween the  I.  W.  W.  and  the  Western  Federation.  The 
latter  had  lost  its  radical  element  to  the  newer  organ- 
ization, owing  to  the  conservative  character  of  its  local, 
the  Butte  Miners  Union.  The  struggle  with  the  I.  W. 
W.  radical  element  resulted  in  the  dynamiting  of  Miners 
Union  Hall  and  the  disruption  of  the  local  union.  Butte 
mining  companies  declined  to  make  any  agreement  with 
the  I.  W.  W.'s,  and  Butte  went  on  the  open-shop  basis. 
Since  that  time  there  have  been  no  general  strikes  until 
this  present  I.  W.  W.  movement.  The  trail  of  violence 
and  murder  that  has  followed  the  entrance  of  the  In- 
dustrial Workers  of  the  World  and  the  Western  Federa- 
tion of  Miners  (now  the  International  Union  of  Mine, 
Mill  and  Smelter  Workers)  in  practically  every  district 
into  which  they  have  gone  has  caused  the  mine  opera- 
tors everj'where  to  decline  to  deal  with  either  of  these 
organizations  as  representative  of  their  men. 

Miners,  generally  speaking,  are  getting  the  highest 
wages  ever  paid  in  the  industry — copper  miners,  es- 
pecially. These  are  paid  on  a  sliding  scale,  this  profit- 
sharing  plan  being  similar  to  that  in  the  tin-plate  in- 
dustry, the  employers  and  workers  in  which  agreed  in  a 
recent  conference  not  to  embarrass  the  Administration 
with  strikes  during  the  progress  of  the  war.  Such 
patriotic  sentiments,  however,  do  not  animate  the  I.  W 
W.  organization. 

Metals  are  needed  to  win  the  war.  But  from  nearly 
every  mining  district  come  reports  of  strike,  strike, 
strike.  If  continued,  the  result  will  mean  stoppage  of 
metal  production.  How  long  can  the  soldiers  of  our 
country  and  those  of  our  Allies  afford  to  be  without 
shells,  bullets,  bayonets,  rifles,  artillery,  special  alloys 
and  the  myriad  of  accessories  into  which  enter  the 
products  of  the  mines? 


Only  lately  has  the  layman  realized  that  mining  is  an 
essential  industry  for  the  winning  of  the  war.  How 
long  will  this  crippling-behind-the-line  of  our  soldiers 
be  tolerated?  Must  we  actually  sacrifice  thousands  of 
soldier  lives  before  we  can  appreciate  the  effect  of  the 
limited  production  of  his  essentials?  It  is  apparent  to 
911  that  the  soldier  and  the  workman-behind-the-soldier 
must  have  enough  to  eat.  But  can  soldiers  fight  with 
their  stomachs  alone?  Is  the  necessity  for  tools  too 
complex  a  problem  to  be  fully  realized  by  the  mind  of 
the  Republic? 

The  soldier  needs  food  and  clothing,  but  also  oil,  coal, 
copper,  iron,  nickel,  lead,  zinc,  aluminum,  tungsten, 
molybdenum,  graphite  and  a  host  of  other  subsidiary 
minerals  and  metals  to  keep  the  machinery  of  war  go- 
ing. Shall  we  supply  these  continuously  or  wait  until 
a  shortage  in  some  of  these  essentials  has  caused  our 
troops  to  relinquish  hard-won  ground  and  then  be  com- 
pelled to  sacrifice  thousands  of  lives  to  regain  the  ter- 
ritory that  might  have  been  held  if  we  had  the  supplies 
on  hand?    Shall  we  think  too  late? 

The  mining  industry  cannot  be  restricted  without 
seriously  handicapping  our  chance  of  military  success. 
What  is  happening  in  the  copper-mining  industry  may, 
and  probably  will,  be  extended  to  the  lead,  zinc  and  iron 
regions.  Does  the  country  realize  that  the  Butte  dis- 
trict, the  most  intensive  mining  district  in  the  world, 
is  practically  idle  through  the  activities  of  the  Indus- 
trial Workers  of  the  World ;  that  the  great  smelting  and 
refining  works  at  Anaconda  and  Great  Falls  will  soon 
suspend  most  if  not  all  their  production  of  copper  and 
zinc;  that  Bisbee,  the  home  of  the  Phelps-Dcdge  and 
other  copper  interests,  heretofore  practically  free  from 
labor  disturbances,  has  had  its  production  cut  in  half  ■ 
by  the  I.  W.  W.'s  effort  to  take  control  of  these 
operations  through  its  newly  organized  Metal  Mine 
Workers  Industrial  Union?  The  Clifton-Morenci  cop- 
per district  in  eastern  Arizona  is  on  strike,  and  word 
has  come  that  in  the  great  central  districts  of  Arizona 
at  Globe  and  Miami  the  union  has  called  out  its  mem- 
bers. Across  the  line  in  Mexico,  Greene-Cananea's 
American  employees  have  been  forced  out  and  the 
Americans  have  been  compelled  to  leave  other  Sonora 
mines.  There  are  rumors  of  impending  trouble  in  the 
Lake  Superior  iron  and  copper  regions  where  a  few 
years  ago  the  violence  of  the  I.  W.  W.  caused  such  a 
revulsion  of  public  feeling  as  to  result  in  the  enact- 
ment of  a  drastic  law  forbidding  sabotage  and  the 
preaching  of  criminal  syndicalism. 

In  sum,  metal  output  is  about  to  be  interfered  with 
in  many  of  the  principal  mining  camps  on  a  pretext  of 
seeking  to  establish  the  Metal  Mine  Workers  Industrial 
Union  or  some  other  "child"  of  the  I.  W.  W.  or  the 
International  Union  of  Mine,  Mill  and  Smelter  Work- 
ers. Whether  German  money  is  supplying  the  sinew.-; 
of  this  "war"  on  metal  production,  we  cannot  say,  but 
it  is  certainly  a  matter  of  much  concern  to  our  army, 
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our  navy  and  to  "the  industries  behind  the  line."  In- 
cidentally, it  may  be  pointed  out  that  the  Industrial 
Workers  of  the  World  has  a  large  foreign  member- 
ship, and  many  of  its  leaders,  if  not  citizens  of  enemy 
countries,  are  at  least  so-styled  "citizens  of  the  world" 
with  no  regard  for  the  welfare  of  this  country  or  its 
Government. 

Our  metal  industries  are  running  along  over  a  bridge 
loaded  with  dynamite.  Some  serious  and  immediate 
attention  is  needed  unless  the  industry  is  to  be  run  ov 
the  I.  W.  W.  as  is  the  hope  and  aim  of  its  leaders. 
Shall  it  be  industrial  conscription?  Or  shall  the  idle 
be  conscripted  for  the  front? 

If  we  took  this  war  seriously  enough,  it  would  bo 
regarded  by  everyone  as  unpatriotic  to  strike  in  any  of 
the  vital  industries.  We  should  lay  aside  petty,  in- 
ternal differences  until  the  arch  enemy  of  democracy — 
Pan  Germanism — has  been  put  down.  Let  our  Govern- 
ment see  that  fair  treatment  is  given  to  .soldiers 
of  industry  as  well  as  to  our  soldiers  at  the  front,  but 
our  slogan  should  be  "Win  the  War  First." 

With  the  breaking  out  of  these  strikes  all  over  the 
West,  especially  in  the  copper-producing  districts,  it 
is  hard  to  escape  the  suspicion  that  there  is  some 
master-hand  that  is  stirring  them  up — and  for  a  pur- 
pose that  is  not  patriotic.  Let  the  Government  look 
into  that. 


Making  New  American  Citizens 

A  move  in  the  right  direction,  and  one  that  might  be 
well  followed  by  all  employers  of  alien  labor,  has  been 
instituted  by  the  Brown  &  Sharpe  Manufacturing  Co., 
tol  and  instrument  makers,  of  Providence,  R.  I.,  which 
has  taken  a  census  of  aliens  in  its  employ  and  has 
offered  to  aid  all  who  have  not  declared  their  intentions 
to  do  so,  to  become  citizens  of  the  United  States. 

Our  desire  to  se  our  friends  join  our  churches,  our 
clubs  and  our  socuieties  has  not  yet  extended  to  an 
expressed  desire  to  have  aliens  become  citizens.  How 
many  of  us  have  ever  taken  the  interest  or  the  trouble 
to  ask  or  to  assist  aliens  to  join  us  as  citizens?  Why 
not  follow  the  example  of  Brown  &  Sharpe  and  get 
busy  in  assisting  to  make  citizens  of  our  alien  popu- 
lation ? 

It  would  be  an  easy  matter  to  ascertain  a  working- 
man's  status  in  regard  to  citizenship  at  the  time  he  is 
employed ;  a  follow-up  system  for  aliens  who  have  not 
applied  for  naturalization  papers  would  indicate  to  him 
at  lea.st  that  his  becoming  a  citizen  is  a  matter  of  in- 
terest if  not  of  importance  to  his  employer,  and  the 
power  of  suggestion  would  probably  aid  materially  in 
bringing  in  applications  for  naturalization  papers, 
which  otherwise  would  never  be  presented. 

Think  it  over! 


Respecting  Combinations 

Washington  dispatches  in  these  days  often  cause  us 
to  nib  our  eyes  in  nma/cmrnt  and  wonder  whether  we 
are  living  in  the  same  country  that  we  lived  in  n  few- 
years  ago.  "The  combination  of  coal  companies  in  this 
countrj-  toflay  is  one  of  the  worst  crimes  in  history. 
We  feel  our  bearings  when  wr  hr.ir  such  familiar  talk. 
What  upspts  us  i^  such  a  atati-niont  ii-i  that  of  Kdgar  E. 


Clark,  member  of  the  Interstate  Commerce  Commission, 
that  "the  coal  companies  are  being  allowed  to  combine 
with  the  railroads  so  that  there  may  be  no  competition 
and  waste  of  energy."  Arrangements  have  been  made 
for  coal  companies,  railroads  and  water  transportation 
lines  to  pool  their  interests  in  some  cases.  Already 
there  has  been  a  marked  decrease  in  the  cost  of  pro- 
ducing and  distributing  coal,  and  the  Interstate  Com- 
merce Commission  authorities  declare  that  the  railroads 
would  save  $600,000,000  annually  under  the  new  com- 
bination permitted  by  the  Government.  Instead  of 
working  in  competition  with  more  than  a  hundred 
different  gradin.i^s,  the  coal  companies  have  reduced 
their  gradings  to  less  than  a  dozen.  On  Lake  Superior 
the  coal  companies  now  have  common  distribution  points 
instead  of  individual  bunkers  for  each  company.  Sim- 
ilar arrangements  are  being  made  at  Newport  News, 
Baltimore  and   Philadelphia. 

Is  it  possible  that  the  people  of  the  United  States  are 
going  to  awake  to  the  realization  that  the  great  corpora- 
tions through  their  efficiency  have  reduced  the  cost  of 
living,  that  although  their  promoters  have  realized  great 
wealth  from  their  ideas,  they  have  nevertheless  been 
benefactors  of  the  people,  that  the  real  malefactors  are 
the  little  fellows  who  make  the  people  pay  for  their 
carelessness  and  wastefulness? 


The  French  Coal  Mines 

The  coal  production  of  France  is  said  now  to  amount 
to  about  2,300,000  tons  per  month  against  1.900,000  tons 
la.st  December,  the  increase  being  due  to  the  use  of  7000 
miners  released  fro  mmilitary^  service.  Manifestly  such 
men  can  do  more  for  their  country  in  its  mines  than  in 
its  army. 

Albert  Claveille,  Under  Secretary  of  Transportation 
in  the  French  ministry,  was  quoted  not  long  ago  as  say- 
ing: 

"If  America  could  send  us  a  coal  mining  contingent  in 
addition  to  the  engineering  corps  for  railroad  and  canal 
work,  it  would  be  a  great  boon  to  us.  It  should  be 
headed  by  men  capable  of  directing  necessary  repairs 
to  mines  and  of  organizing  intensified  production,  and 
should  comprise  coal  miners,  who  are  lacking  here  now. 
The  great  advantage  in  this  would  be  to  release  for 
transporta  ion  and  other  necessities  ships  now  bring- 
ing coal  to  France." 


Will  the  X'icious  Circle  Be  Broken 

Tho  labor  leaders  have  more  sense  than  those  mem- 
bers of  Congress  who  have  been  opposing  the  food  bill. 
According  to  press  dispatches  they  are  more  concerned 
with  the  reduction  of  food  prices  than  they  are  with 
increases  in  wages.  They  regard  food  prices  for  the 
most  part  as  abnormal  and  unjustified  and  do  not  believe 
the  problem  ought  to  be  dodged  by  the  expedient  of 
raising  the  workingmen's  wages  in  order  to  allow  them 
to  meet  the  increa.sed  cost  of  living.  They  think  the 
root  of  the  trouble  can  b  crouched  only  by  eliminating 
fod  gambling,  hoarding  and  wide  margins  of  profit. 
Nothing  could  be  more  encouraging  than  this  recog- 
nition of  the  vicious  circle.  This  is  another  of  the 
blessings  that  we  owe  to  Hoover. 
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Our  idea  of  zero  in  "inside  information  is  the  fol- 
lowing from  a  Western  broker's  letter  to  customers : 
"Information  we  have  from  reliable  sources  is  to  the 
effect  that  gold  will  increase  from  its  present  price  of 
$20  an  ounce  to  $30  an  ounce."  Then  comes  the  usual 
offering  of  the  discovery  of  an  exceptional  mine,  and 
then  this  clinches:  "Canadian  and  British  syndicates 
are  searching  this  country  for  gold  properties  because 
gold  is  staple  and  the  ratio  of  its  buying  power  is  sure 
to  increase  to  meet  the  present  unusual  world  condi- 
tions. The  credit  of  the  European  countries  is  over- 
drawn, and  they  must  have  gold  reserves." 


All  joy  went  out  of  the  lives  of  37  disheveled,  un- 
shaven "vags"  at  police  headquarters  in  Salt  Lake  City, 
on  June  17,  when  Chief  J.  Parley  White  answered  their 
plea  of  inability  to  secure  employment  by  producing 
Alexander  Christensen,  industrial  agent  of  the  American 
Smelting  and  Refining  Co.,  who  declared  he  could  use  the 
whole  37  and  200  others  at  once  for  construction  work  at 
the  Garfield  smeltei-y.  The  idlers  reluctantly  submitted  to 
their  inevitable  fate,  and  a  few  hours  later  were  on  their 
way  to  Garfield,  where  they  are  condemned  to  toil  until 
further  notice  for  a  daily  remuneration  of  $2.50.  Since 
the  edict  went  forth  from  Chief  White  last  month  that 
every  able-bodied  man  in  Salt  Lake  must  be  a  producer, 
the  city's  chain  gang  has  swelled  to  proportions  that  ex- 
ceeded the  capacity  of  the  city  jail  and  Chief  White  was 
in  a  dilemma.  In  casting  about  for  some  other  outlet 
for  captive  energy,  he  accidentally  learned  of  the  de- 
mand for  labor  at  the  Garfield  smeltery  and  communi- 
cated with  Mr.  Christensen.  Before  the  police  court 
opened  yesterday  Chief  White  gave  the  37  loafers  the 
alternative  of  going  to  work  or  serving  jail  terms.  The 
professional  idlers  will  soon  be  shunning  Salt  Lake's 
"inhospitable"  shores. 


Every  accident  teaches  a  lesson,  or  should  teach 
one;  also,  it  occasionally  happens  that  an  accident 
very  efficiently  teaches  a  much-needed  lesson  and  at 
the  same  time  comes  within  the  "Purely  accidental" 
classification  of  the  state  mine  inspector.  The  case 
of  Bernardo  Ortiz  belongs  to  the  latter  kind.  Bernardo 
is  a  machine  man  in  the  mines  of  the  Phelps  Dodge 
Corporation,  at  Morenci,  Ariz.  Up  until  ten  days  ago, 
he  believed  in  the  time-honored  method  of  pounding 
on  the  machine  with  a  double-jack,  piece  of  steel  or 
any  other  handy  weapon  in  case  the  machine  refused 
to  respond  to  his  expert  touch.  But  Bernardo  is  not 
now  of  that  faith.  Something  happened  that  suddenly 
changed  his  mind.  The  occurrence  was  this:  He  was 
drilling  in  a  raise  with  a  B.  C.  21  Ingersoll-Rand 
stoper.  Essaying  to  change  to  a  longer  drill,  he  found 
that  the  steel  was  stuck  in  the  chuck.  As  per  custom, 
he  seized  the  6-lb.  hammer  lying  by  and  plied  same 
with  vim.  For  v/as  he  not  working  on  a  contract? 
He  brought  the  hammer  down  on  the  fronthead,  which 
stood  just  a  little  above  the  man's  waist.  At  the  last 
stroke  he  gave  the  machine,  however,  a  piece  of  steel 
about  the  size  of  a  .22  caliber  bullet  flaked  off  the  edge 


of  the  fronthead  and  entered  the  mans  abdomen,  per- 
forating his  large  intestine  and  an  artery.  The 
doctor  found  the  bullet  in  the  neighborhood  of  the 
man's  kidneys,  and  the  patient  is  getting  well.  The 
state  mine  inspector  is  satisfied  the  accident  was  not 
the  company's  fault,  and  the  operators  are  satisfied  the 
Spaniard  will  not  hammer  the  machine  again. 


June  Mining  Dividends 

Dividends  paid  in  June,  1917,  by  49  United  States 
mining  and  metallurgical  companies  making  public  re- 
turns amounted  to  $38,365,938,  as  compared  with  $35,- 
5a0,478  paid  by  53  companies  in  June,  1916.  Holding 
companies  allied  to  mining  paid  $768,433,  as  compared 
with  $1,588,492  in  1916.  Canadian,  South  American 
and  Mexican  companies  paid  $1,892,601  in  June,  1917, 
and  $1,931,333  in  June,  1916. 

The  totals  for  the  first  six  months  of  the  year  1917 
are   as   follows:  Mining   and   metallurgical   companies. 

United  Statps  Mining  and  Metallurgical 

Companies  Situation 

Am.  Sm.  and  Ref..  com U.  S.-Mex. 

Am.  Sm.  and  Ref.,  pfd V.  S.-Mex. 

Argonaut  Cons.,  g   Calif. 

Bunker  Hill  &  Sullivan,  1.  s .  .  Ida. 

Butte  &  Superior,  z Mont. 

Caledonia,  1.  s Ida. 

Calumet  &  Ariz.,  c Ariz. 

Calumet  &  Hecla,  c. Mich. 

Champion,  c    Mich. 

Chino,  c     N.  M. 

Cons.  Interstate-Callahan,  1.  s.  z. . . .  Ida. 

Copper  Range,  c Mich. 

Cresson,  g.  s Colo. 

Eagle  &  Blue  Bell,  s.  1 Utah 

Eastern  Talc        Vt. 

Electric  Point,  1   Wash. 

Federal  Min.  &  Sm.,  pfd U.  S. 

Golden  Cycle,  g Colo. 

Grand  Central Utah 

Grand  Gulch Ariz. 

Hecla,  1.  s Ida. 

Hercules,  1.  s Ida. 

Homestake,  g     R.  D. 

Internat.  Nickel U.  S.-Can. 

Kennecott,  c    

Magma,  c    Ariz. 

Mammoth,  g.  s.  1.  c Utah 

Nevada  Con.,  c Nev. 

New  Idria,  q Calif. 

New  .Jersey  Zinc U.S. 

Old  Dominion,  c Ariz. 

Oroville  Dredging,  g Calif. 

Phelps,  Dodge U.  S.-Mcx. 

Prince  Cons.,  g.  5 IHah 

Quincy,  c     Mich. 

Ray  Con.,  e Ariz. 

Rescue-Eu!a,  g.  s Nev. 

Richmond,  1.  s Ida. 

St.  Joseph  Lead Mo. 

Silver  King  Con.,  s.  1 Utah 

Star  Cons.  Mines,  s.  1.  z Colo. 

Tintic  Standard Utah 

Tomboy,  g Colo. 

United  Copper Wash. 

United  \'erde,  c Ariz. 

Utah  Con.,  c Utah 

Utah  Copper  Utah 

Uvada  Copper Nev. 

Yak.  s.  1   Colo. 

Yellow  Pine,  z.  1 Nev. 

Yukon  Gold,  g .        Alaska 

Canadian,  Mexican  and  South  American 

Companies  Situation 

Cerro  de  Pasco,  c So.  Am. 

Dome  Mines,  s Ont. 

Hedley,  g     B.  C. 

Kerr  Lake,  s Ont. 

Luckv  Tiger-Com.,  s Mex. 

Mexico  Mines  of  El  Oro,  g Mex. 

Min.  Corpn.  of  Can,  s Ont. 

Utica  Mines  1-s.z B.  C. 

Holding  Companies  Situation 

General  Dev     U.S. 

St.  Mary's  Min.  Land,  c Mich. 

Y'ukon-.-Uaska  Trust 

*  Estimated 

$104,595,139 ;  holding  companies,  $3,547,789 ;  Canadian, 
Central  American,  South  American  and  Mexican  mines, 
$10,174,859.  The  table  shows  the  month's  payments. 
Initial  dividends  were  paid  in  June  by  Rescue  Eula, 
Richmond  Mining,  Milling  and  Reduction,  Tintic  Stand- 
ard Mining,  and  Utica  Mines,  Ltd. 
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03 

78,150 
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2.500,000 
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987,500 
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10 
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15 

10,454 

03 

23.812 

1  75 

209.757 
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45,000 

.04 

20,000 

.04 

9,594 

.15 

150.000 
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*  300, 000 

65 

163,254 

1  50 

2.510,076 

1  50 

4.170.874 

50 

120,000 

25 

100,000 

I  00 

1,999.457 

1  00 

100.000 

4  00 

1.400,000 

3  00 

891.213 

12 

82,385 

8  00 

3.600,000 

02i 

25,000 

5  00 

550.000 

1  00 

1,577.179 

.025 

35.700 

.02 

16,000 

.75 

1,057,098 

.15 

103,287 

.20 

.02 

23.000 

.24 

75,330 

.01 

10.000 

1  50 

450.000 

1  00 

300,000 

3.50 

5,685.715 

.01 

6.000 

.57 

570.000 

05 

30.000 

.07i 

262,500 
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1.50 

999.999 

.25 
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.50 
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.25 

150.000 

.09 
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.96 
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311.260 
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Personals 


Obituary 


II.  Alfred  Millard  announces  the  removal 
of  his  New  York  ollice!<  from  6U  Wall  St. 
to  2  Rector  Street. 

C.  T.  (irisnold.  eeolOKl.st  of  the  As.socl- 
ated  Geolopioal  Enirlneers  of  New  York, 
has  gone  to   WyominK. 

I>r.  John  H.  Bank-i  has  returned  to  N'ew 
York  from  .Xrizona  where  he  has  been  ex- 
amining in  the  Jerome  district. 

Ilrrbrrt  C.  Knon  h:i.«  roturned  to  Denver 
from  Now  Mexico,  where  he  has  been  mak- 
ing  examinations   for  Sllverton   interests. 

Kndolpli  .AkshhIi.  president  of  the  Calu- 
met &  Hecla  Mining  Co..  is  making  his 
regular  summer  trip  of  inspection  to  the 
mine. 

.\.  G.  Prrei  has  resigned  from  the  posi- 
tion of  administrator  of  the  Boletin  Minero 
and  the  Boletin  del  Petroleo.  both  jiuhlished 
in    Mexico. 

Klrhy  ThomBn  has  returned  to  New  York 
from  Ontario,  where  he  examined  silver  and 
copper-silver  properties  in  the  Cobalt  and 
White  Hear  T,nke  districts. 

S.  r.  Dirkinson.  formerly  with  the  United 
States  Bureau  of  Mines,  assumed  the  duties 
of  safety  engineer  with  Arizona  State  Bu- 
reau   of   Mines   on   July    1. 

Ssmael  Msther.  of  Pirkands.  Mather  & 
Co..  Cleveland,  gave  Jinn.nno  in  railroad 
securities  to  Kenyon  college  on  the  occa- 
sion of  its  R9th  commencement. 

Charlen  Oliver,  in  charge  of  sales  of  the 
Oliver  Iron  and  Steel  Co.  Pittsburgh,  has 
enrolled  with  the  Officers"  Reserve  Corps, 
stationed   at    Fort   Niagara.   N.   Y. 

H.  M.  Ridge,  at  a  meeting  of  the  Society 
of  Chemical  Industry,  recently  held  in  Lon- 
don, read  a  paper  on  "The  T^tilization  of 
the  Sulphur  Contents  of  Zinc  Ore." 

Col.  J.  W.  Boyle,  a  well  known  Yukon 
mining  engineer  and  transportation  expert, 
now  overseas,  has  been  sent  to  Russia  to 
aid  in  the  reorganization  of  the  railroad 
system. 

Samnrl  I.lnilf>ev  Nirholson.  formerly  sales 
manager  of  the  Westinghouse  Klectric  and 
Manufacturing  Co..  has  been  promoted  to 
be  a.ssislant  to  the  vice  president  of  that 
company. 

Rowland  Banrroft.  having  finished  ex- 
aminations in  Colorado.  Wyoming  and  New 
Mexico  has  gone  to  N'ew  York,  where  he 
will  be  at  the  Kngineers  Club  until  the 
middle  of  July. 

H.  H.  S.  Handy,  vice  president  of  the 
Semet-.tJotvay  Co.  Solvay.  N.  Y.  has  been 
appointed  a  member  of  the  committee  on 
coal  tar  bv-products  of  the  Council  of  Na- 
tional   Defense.. 

J.  Vnlney  I^wIh.  professor  of  geolog''  in 
Rutgers  College,  will  spend  about  three 
months  this  season  In  the  examination  of 
gold  ,Tnd  copper  mi-^es  in  Alaska  and  north- 
ern  British   Columbia. 

Prof.  A.  I.ednn\.  of  Toronto  ITniver«ltv. 
Is  Investigating  for  the  Ontario  Department 
of  Mines  the  sand  and  gravel  deposits  In 
the  neighborhood  of  Brorkvllle.  Ont..  with 
a   view  to  their  economic  utilization. 

II.  M.  Rorhe,  superintendent  for  the  past 
Ave  vears  of  the  Mt.  Hope  mines  of  the 
Kmpire  Steel  A  Iron  Co..  has  resigned  and 
accepted  the  position  of  Oeneral  Superin- 
f-ndent  of  Mines  for  the  Wharton  Steel 
Co 

II.  D.  SItnte,  rerentlv  elected  vice  presi- 
dent of  the  Westinghouse  Klectric  and 
M.Tnilfaclurlng  Co.  will  have  executive 
charge  of  the  compnnv's  commercial  organ- 
ization, succeeding  vtre  president  I..  A  Os- 
borne. 

Arthnr  F.  Braid  hns  n^^^wn..  .  .1  the  duties 
of  metfllliirglcal  englr  ,,f  metal 

•aleq    for    the    OobU-.  '  ■    Co     of 

.Ier»ev  CItv.  N    J    M.  Brown 

who  has   Inlned  the  <•  ,.  Corps 

at    Platlsburg 

K.  v..  Thtim  has  resigned  Hit  Assistant 
Professor  of  Metnllurrv  t'-^lveroltv  of  Cin- 
cinnati     to     b. '  '    •        r-riiior     of 

"Meinlliirglcnl  '  Bering " 

Previous    to    hi  .  nt.    he 

was  for  mnnv  .  f>jirge  of 

ponslrtictinn   nt    i.i tmir   plants   of 

the    Anaconda    CciHr    Mining   Co. 


of    I.-.l.<~    Sni..  ri,.r    In    H7?. 


William  r.  Shackelford  died  at  Birming- 
ham, Ala..  June  24.  age  58  years.  He  w.as 
born  in  Alabama  and  had  lived  in  Birming- 
ham 27  years,  being  interested  in  several 
coal  and  Iron  properties.  He  was  presi- 
dent of  the  Kclipse  Coal  Co..  the  Calcis 
T.,lme  Co..  and  the  Southern  Iron  Corpora- 
tion. He  took  a  prominent  part  in  the 
establishment  of  water  connection  between 
the  Birmingham  district  and  Mobile  by  the 
Black  Warrior  River  and  other  improve- 
ments. 

Colonel  Oliver  Hazard  Payne  died  In 
New  Y'ork.  June  27.  aged  78  years.  He 
was  born  in  Cleveland.  O..  and  graduated 
from  Yale  in  18n2.  He  inherited  a  fortune 
from  his  father  and  was  largely  interested 
in  iron  and  oil  enterprises,  being  prominent 
in  the  Cleveland  group  of  the  Standard  Oil 
Co.  owners.  Later  he  acquired  a  large  in- 
terest in  the  Tennessee  Coal.  Iron  and  Rail- 
road Co..  and  was  mainly  intrumental  in 
the  sale  of  that  company  to  the  Ignited 
States  Steel  Coriioration.  He  made  some 
large  gifts  to  Cornell  University  and  other 
colleges.  He  was  a  director  in  the  .Standard 
Oil  Co..  the  American  Tobacco  Co..  Virginia 
&  Southeastern  Railway  Co..  Coal  Creek 
Mining  and  Manufacturing  Co.,  and  many 
other  corporations. 


Societies 


Wisconsin  Mining  Srhool — The  Wisconsin 
State  Legislature  has  recently  passed  ap- 
propriations for  the  Mining  School  at 
Platteville  amounting  to  S43.27S.  The  ad- 
ditional funds  thus  provided  will  he  used 
mostly  for  the  purchase  of  new  er|uipme-'t 
The  course  will  be  enlarged  and  extended 
to  cover  three  years  .\mong  the  new- 
branches  added  are  Spanish,  commercial 
law.  mine  accounting,  rhetoric  and  public 
speaking.  The  next  school  year  begins 
Sept.    3. 

RxpoRltlon    of    Chemiral    Indnstrlrn.     The 

third  exposition  will  be  held  at  Orand 
Central  Palace.  New  Y'ork.  during  the  week 
of  Sept  24.  1!)17  Preparations  for  the 
event  are  now  in  acti\'e  progress  The 
arrangements  are  in  the  hands  of  .an  ad- 
visory committee  composed  of  Ch.irles  H. 
Hertv.  chairman.  Raymond  P  Bacon.  L  H 
Raekeland.  Henry  B  Faber.  Colin  O  Fink. 
Bernhard  C.  Hesse.  A  D  Tiittle,  R  P. 
Perry.  Wm.  Cooper  Procter.  K.  F  Roeber. 
O.  W  Thompson.  T.  B  Wagner.  Utley 
Wedge  and  M  C  Whitaker  The  managers 
Charles  F  Roth  and  F  W  Payne,  report 
that  the  exposition  will  he  larger  this  year 
and  more  interesting  than  its  predecessors 
At  the  close  of  the  past  exposition  tnuch 
of  the  space  available  on  two  (loors  was 
re-engaged  by  exhib'tors  for  this  coming 
exposition,  for  which  the  floors  are  now 
completely  taken  and  the  greater  part  of 
the  availabie  space  on  the  third  floor  en- 
gaged. 

Amerlran  Cnmmlllep  of  Knglneerx  In 
l^ondnn  has  been  formed  of  Americ.'in  engi- 
neers and  practical  business  men  in  Ixin- 
don  for  the  purjKise  of  s\iggestlng  to  the 
government  of  the  United  Stall's  plans 
which  mnv  be  useful  In  carrvlng  on  the  war 
and  to  offer  their  services  for  consultation 
and  advice  t.i  representatives  of  the  Amer- 
ican government  should  this  be  desired. 
Among  those  Instrumental  In  forming  this 
committee  are  Col.  J.  W  Bovle,  W  B. 
Poland.  Col  Millard  Hunslcker.  R  Oilman 
Brown.  D,  P.  Mitchell.  Millard  Shalcr.  Nor- 
man C,  Sllnes  and  other  well  known  men. 
The  only  officer  for  the  present  is  tn  he  an 
Itonorarv  Srcretarv.  C  W  Piulnglon  has 
been  appointed  to  this  office  Subcnmnijt- 
tecH  will  he  appointed  to  consider  iiroiios- 
als  and  other  recommendations,  whii'h  may 
be  suggested.  Among  the  plans  which  are 
now  being  studied,  are  the  following:  A 
plan  of  assistance  to  he  offered  bv  the 
United  States  to  the  Russian  government 
for  Improving  the  conditions  of  railway 
transjiort  :  A  recommendation  covering  the 
de\-e|np»nent  of  a  grain  producing  area  In 
the  Xmur  district  In  Siberia,  trihtitarv  to 
the  Purine,  with  the  oblect  of  making  the 
grain  so  produced  nvnilnble  for  return  car- 
goes from  .Siberian  ports  for  such  tonnage 
ns  now  returns  In  ballast  :  A  prnlect  to 
build  wooden  ships  In  henvllv  tlmbeml 
zones  along  the  Siberian  seaboard,  the 
Amur  river  and  the  adjacent   const 

(-otnrarto  FIrhnol  of  Mines  Is  still  the 
.....  ,,r  grave  troubles  The  dl"missn1  of 
II"  Pnrmelee  as  president  was  the 
'  il  culmlnBllon  of  the  p.iut  vear"s 
'  Intemnl  disturbances  th.it  were 
•iM-  in  efTect  The  administration 
of   Mr.    Purmelee   was  strictly  according  to 


his  highest  conceptions  of  principle  in  th« 
enforcement  of  discipline  as  directed  by  the 
established  rules  of  the  college.  But  he 
was  made  to  suffer  because  the  student 
body  secured  the  backing  of  the  financial 
and  trades  people  of  Golden.  These  towns- 
people, through  the  leading  banker — one  of 
the  schooTs  trustees — pressed  their  demand 
for  another  change  in  the  presidency. 
Though  shortsighted  In  the  extreme,  this 
action  was  carried  out  with  the  notion  that 
a  new  man  could  he  readilv  found  to  fill 
this  respon.sibic  and  difficult  position.  In 
fact,  the  three  trustees  who  voted  against 
Parmelee  did  .so.  fully  believing  that  Milo 
S.  Ketchum.  dean  of  the  college  of  engi- 
neering in  the  Universitv  of  Colorado, 
would  promptly  accept  the  offer  at  $8000 
per  year,  a  salary  never  before  considered 
here.  However,  it  required  very  little  time 
for  Mr.  Ketchum  to  reach  a  decision  and 
to  notifv  the  trustees  of  his  declination. 
Mr.  Rubey  and  Mr.  Carlton,  the  trustees 
appointed  as  a  committee  to  select  a  presi- 
dent, now  have  an  interesting  summer's 
ta.sk.  In  view  of  the  failure  of  the  hoard 
to  support  the  president  and  faculty  con- 
sistently in  times  when  matters  of  student 
discipline  and  .scholarship  have  arisen."  it 
is  doubtful  if  any  experienced  educator  who 
would  prove  acceptable  to  aT!  concerned 
can  he  induced  to  accept  the  presidency 
Public  sentiment  is  strong  in  its  sympathy 
with  Mr.  Parmelee  and  decidedly  denuncia- 
tory of  the  trustees'  action.s.  At  present 
there  is  no  faculty  whatever  The  school 
is  wholly  demoralized.  No  apiwintments 
for  next  vear  have  been  made,  the  trustees 
ha\ing  voted  to  leave  the  selection  of  next 
year's  corps  of  instructors  entirely  with 
the  incoming  president.  In  consequence, 
the  professors  are  totally  Ignorant  regard- 
ing their  future  and  several  of  them  are 
seeking  engagements  elsewhere.  The  pros- 
pect is  altogether  dismal. 


New  Patents 


United  States  patent  sipeclflrations  listed  below 
may  be  obt.ilned  from  "The  Knglnrerlng  and 
Mining  .lournal'"  at  2l>c,  each,  British  pntentn 
are  supplied  at   4nc    each. 

.'\eetylene-I.amp.  .\ugle  L.  Hansen.  Chi- 
cago. Ill  .  a.ssignor  to  Justrite  Manufactur- 
ing Company.  Chicago.  RI.  (IT.  S.  No.  1.- 
230.sn-:  ;    June    ;<!.    1!I17.) 

Amnlgamatlng  Process  for  Recovering 
Metals  from  Ores  Paul  Kuehn.  Detroit. 
Mich.     <V.  S.  No.  1.231.176:  .lune  2(!.  1917.) 

Amalgamation — Separator  and  Amalga- 
mator .\dolph  P  Palmer.  Oakland.  Calif. 
(U.  S.  No.  1.231.420:  June  26,  1917.) 

Classifying  —  Improved  \\'a.shlng  and 
•""lassifying  .\pparatus  for  Orea,  Ou.stave 
PInette.  Saone-et-Ix>ire.  France.  (Brit  N"o 
105,690.) 

Conrentralion — Improvements  In  or  Re- 
lating to  the  Concentration  of  Ores.  Henrv 
IJvlngstone  Sulman,  Txindon.  V.  C..  Kdwin 
Fdser.  Brocklev.  Ixindon.  S.  K.  and  Min- 
erals Senaration.  Ltd  .  I/indon.  R.  C,  Eng- 
land.     fBrIt    No.   ins. (527.) 

Crnrlble  Fnrnares — Imnmvements  in  and 
Connected  with  Crucible  Furnaces.  Dreder- 
Ick  Samuel  WIglev  Birmingham.  Kngland. 
(Brit.    No.    105.146) 

nrlllln*  —  Improvements  In  Percussion 
Rock  Drills  and  Coal  Cutters  Operated  bv 
Fluid  Pressure  James  Fletcher  New  South 
Wales.  Australia.      (Brit.  No    105,528.) 

FerroKllleon  -Process  of  Producing  Fer- 
roslllcon  of  High  Sili.-on  Co"tenf  in  Blast- 
Furnace^  .Toseph  V,  .lohnson.  Jr..  Harts- 
dale.  N.  Y  (U.  S  No.  1.231.260:  June  26. 
1917.) 

Onld-Conpenlrallns  Plan!.  Knthnn  L. 
Raber.  Corvnllls.  Ore  (U.  S.  No.  1.231.297; 
June  26.   1917  ) 

Magnesium — Process  of  Making  Mag- 
nesium Comiwiunds  from  .Silicate  Minerals 
Samuel  Peai-ock.  Philadelphia.  Penn  ,  as- 
signor, bv  mesne  assignments,  to  Marden. 
Orth  ft  Hastinirs  Co  ,  Inc  .  New  York.  N.  Y. 
(U    R    No     1. 231. 423:  June  26.   1917.) 

Manganese  Alloya — Making  I>ow-C«rbon 
Manganese  Alloys.  Rrnest  Humbert.  Ni- 
ngnm  Falls.  N  Y  (IT.  S  No  1.229.925: 
June    5.    1917) 

Metal  Alloy.  Hugh  S  Cooper.  Cleveland, 
Ohio,  assignor  to  The  Flectro  Metals  Prod- 
ucts Company.  Cleveland.  Ohio.  (I'.  S.  No. 
1.329.985  :   June   5.    1917  ) 

Mine-Pnor.  Alonzo  Blevlns,  Charles  F, 
Kllgore.  and  Allen  L  Rlevlns.  Coeburn.  Va., 
assignors,  bv  direct  and  mesne  assignments, 
of  one-foiirth  to  said  Alonzo  Blevlns  And 
one-fourth  to  said  Kllgore,  and  one-fourth 
to  Mason  L  .lohnson  and  o"e-fourth  to 
.Toseph  J  Body.  Dante.  Va  (U.  S.  No.  I,- 
228.643  :  June   B.    1917.) 
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SAN    FRANCISCO — June    S8  chinists    and    blacksmiths    went    on    strike 

Tishtner  Mine,  in   Sierra  County,  is  paid  wliile   otliers   remained   at   work.      On   Wed- 

for.     The  final  payment,   making  a  total  of  nesday  night,  June  27,  the  engineers  held  a 

"  "        "  largely  attended  meeting  and  decided  by  a 


former 


$550,000,  was  made  in  the  first  week  of 
June.  And  besides  paying  for  the  mine  the 
present  owners  haye  paid  diyidends  of  $100 
to  $1000  per  share.  Just  how  much  the 
total  dividends  amount  to  is  not  made  pub- 
lic. But  it  is  probably  a  safe  estimate  that 
the  mine  has  produced  close  to  $1,000,000  in 
the  five  years  since  H.  L.  Johnson,  the 
former  owner,  turned  it  over  to  a  group 
of  men,  chiefly  of  the  North  Star  mines,  in 
Gra.ss  Valley,  who  optioned  the  property  in 
the  belief  that  practical  modern  mining 
methods  would  develop  a  great  mine  where 
pocket  hunting  and  "jewelry"  mining  had 
merely  made  sensational  and  spectacular 
disclosures  of  free  gold  in  quartz.  The 
same  methods  that  have  obtained  at  the 
North  Star  and  other  great  mines  in  the 
Grass  Valley  and  Nevada  City  districts  in 
Nevada  County  were  applied  to  the  opera- 
tion of  the  Tightner.  with  the  result  that  a 
mine  has  been  developed  and  paid  for.  and 
surplus  money  earned  during  the  period  of 
development. 

Minintr  IieKi.ilation  in  California  directly 
affecting  the  mining  industry  enacted  by 
the  1917  session  of  the  legislature,  with  the 
exception  of  the  more  liberal  compensation 
act,  had  the  approval  of  the  California 
Metal  Producers'  Association,  This  is  due 
in  a  great  measure  to  the  activity  displayed 
bv  the  committee  a"d  other  members  of 
the  association  in  protesting  the  passage 
of  some  of  the  measures  proposed.  The 
following  is  a  brief  resume  of  the  bills  of- 
fered and  the  result  of  legislative  action : 
H.  B.  74  and  211,  pro\nding  for  amend- 
ments to  the  semi-monthly  pav-dav  bill : 
No.  74  failed  of  passage  and  No.  211.  p.s 
amended,  passed  but  failed  to  receive  the 
approval  of  the  governor.  H.  B.  172,  and 
others  providing  for  Sunday  closing,  de- 
feated after  the  adoption  of  numerous 
amendments.  H.  B.  250.  by  Williams,  pro- 
viding for  the  payment  of  wages  in  cash, 
was  not  acted  upon  bv  the  committee  to 
which  it  was  referred.  H,  B,  531.  bv  AVil- 
liams.  making  it  a  misdemeanor  for  employ- 
ers to  discharge  an  employee  for  refusal 
to  patronize  a  boarding-house  or  hotel  con- 
ducted by  such  emnloyer.  was  passed  but 
vetoed  by  the  governor  on  Apr.  2  0,  1917. 
H.  B  594  and  994.  by  Harris,  providing 
for  amendments  to  the  eight-hour  law  and 
restrictions  governing  hospital  protection 
or  insurance  were  reported  from  committee 
without  recommendation  and  no  further  ac- 
tion taken.  H.  K  1.'5''4,  bv  Goetting.  in 
reference  to  publicity  of  ownership  of  stock, 
etc.  failed  of  consideration  bv  the  com- 
mittee on  corporations.  S.  B,  437.  bv  L^on. 
providing  for  the  payment  of  wages  by 
draft  drawn  upon  some  bank  or  established 
place  of  business  within  the  county  where 
the  work  is  performed  was  passed  after 
amendment  but  vetoed  by  the  governor  on 
June  1,  1917.  S.  B.  1017,  by  Lyon,  pro- 
viding for  the  issuance  of  a  certificate  or 
contract  of  employment  was  denied  con- 
sideration by  the  committee  on  labor  and 
capital.  S.  B.  1035.  bv  Flaherty,  known  as 
the  anti-injunction  law  was  passed  but  ve- 
toed by  the  governor  on  June  1.  1917-.  S.  B. 
S16  and  823.  providing  for  an  amendment 
to  the  act  relating  to  the  storage  and  trans- 
portation of  powder  and  the  repeal  of  the 
mine  bell-signal  law,  were  passed  and  ap- 
proved by  the  governor.  Senate  bills  bv 
lAice  practically  re-enacting  the  Work- 
men's Compensation.  Insurance  and  Safetv 
Act  to  be  made  effective  Jan.  1.  191S.  were 
passed  after  the  adoption  of  a  great  ninnv 
amendments  and  have  received  the  ap- 
proval of  the  governor.  Senate  constitu- 
tional amendment  No.  30,  bv  Luce,  provid- 
ing for  .social  or  health  insurance  was 
adopted.  H.  B.  1441.  bv  Brackett.  known 
as  the  eighti-hour  "cnllar-to-collar"  hill 
was_  tabled  by  the  committee  on  mines  and 
mining  by  a  vote  of  8  to  1,  and  received 
no  further  consideration. 

Bl'TTE — June   28 

Butte     Mines     %Vnrking     Day     Shift    with 

about  one-quarter  of  the  norrnal  crew.  No 
attempt  has  yet  been  made  to  work  in  the 
mmes  at  night  The  action  of  the  local 
unions  of  the  electricians,  machinists  and 
blacksmiths  going  on  strike  without  the 
approval  of  the  national  officers  has  com- 
plicated   the    situation.      Some    of    the    ma- 


vote  of  352  to  295  to  endorse  the  demands 
of  the  electrical  workers  as  far  as  they 
applied  to  an  increase  of  wages  for  them- 
selves but  declined  to  endorse  the  demands 
of  the  electrical  workers  as  far  as  the 
backing  of  the  Metal  Mine  Workers  In- 
dustrial Union  was  concerned.  The  Butte 
mill  and  smeltermen  held  a  meeting  also 
and  turned  in  their  charter  that  connects 
them  with  the  American  Federation  of 
Labor.  The  committees  from  the  Metal 
Trades,  the  Building  Trades  and  the  Silver 
Bow  Trades  and  Labor  Council  also  held 
conferences,  endorsed  the  electrical  workers' 
demands  for  more  wages  but  did  not  en- 
dorse the  miners.  Representatives  of  the 
international  unions  represented  in  Butte 
have  arrived  here  and  also  W.  H.  Rodgers, 
repre.senting  the  U.  S,  Bureau  of  Labor. 
Conference  after  conference  has  been  held 
in  an  effort  to  straighten  out  the  tangle. 
The  representati\es  of  the  mining  com- 
panies have  declared  that  under  no  cir- 
cumstances will  they  have  any  dealings 
with  the  Metal  Mine  Workers  Industrial 
Union.  The  leaders  of  this  organization  are 
the  same  men  who  helped  three  years  ago 
to  destroy  the  old  Butte  Miners'  Union  and 
organized  the  new  I.  \V.  W,  union.  Kv'\- 
dence  has  been  secured  to  show  that  thev 
are  being  helped  in  their  organization  bv 
W,  r>.  HayAvood  and  organizers  of  the  t. 
W.  W,  The  leaders  who  were  recently  ac- 
tive in  the  efforts  to  defeat  conscription  in 
Butte,  consisting  of  radical  Iri-sh  and  Fin- 
landers,  are  running  the  new  union.  For 
these  reasons  the  mining  companies  look 
upon  these  men  as  foes  of  the  mining  in- 
dustry in  Butte,  as  well  as  enemies  of  the 
United  States,  It  is  possible  that  the 
mining   companies    and    the    regular    unions 

connected  with  the  American  Federation  of  adjoins  the  Tom  Reed  and  two  s'hafts  hri 
Labor  will  be  able  to  get  together  and  that  been  sunk,  one  250  ft.  deep  and  one  (135  ft 
both  sides  will  make  some  concessions  that  deep,  both  opening  up  the  Telluride  vein 
„.,M  .„„„.^  •■ ...,,.. —  ....  ., ...        „,  .        ...,,:_,,    ,„    regarded    as   an    extension   of   the 


tation  of  the  Colorado  Power  Co. 
ana  mine  buildings,  a  detail  of  the  First 
Colorado  Cavalry  has  been  hurried  to  the 
district  from  the  Golden  encampment,  and 
IS  now  under  command  of  Lieutenant 
Hawksworth.  The  cutting  off  of  electric 
power  would  be  serious  as  many  of  the 
mines  would  then  be  flooded  and  an  im- 
mense monetary  loss,  as  well  as  curtail- 
ment of  metal  production  this  vear,  would 
result.  Authorities  believe  that  even  in 
case  of  strike,  which  now  seems  almost 
unavoidable,  the  situation  can  be  handled 
without    serious    disturbances. 

Bull  nominee  was  a  well-known  Colo- 
rado lead-silver  mine  30  vears  ago.  It  is 
at  Westcliffe.  in  Custer  County.  Produc- 
tion continued  until  the  combined  effects  of 
heavy  zinc  penalty  in  smelting  and  the 
demonetization  of  .silver  rendered  further 
operations  unprofitable.  In  mining,  it  was 
impossible  to  prevent  the  mixing  of  consid- 
erable amounts  of  sphalerite  with  the  de- 
sirable silver-bearing  galena.  Ix)uis  Wag- 
ner, of  Denver,  who  was  instrumental,  some 
years  ago.  in  reviving  the  Marv  Murphy 
mine  at  St.  Elmo,  has  undertaken  the  re"- 
sumption  of  mining  in  the  Bull  Domingo, 
where  he  believes  large  bodies  of  ore 
will  average  25 ''r  zinc.  He  .states  that  for- 
mer operators  did  not  exploit  more  than  a 
fraction  of  the  mineralized  ground  .so  that 
there  remain  potentialities  for  a  further 
production  of  good  silver  ore  as  well  as 
much  zinc  ore.  The  large  mine  dumps  are 
said  to  constitute  good  feed  for  a  con- 
centration  mill. 

OATMAN,  .ARIZ. — .June  28 
Diamond-Drill  RxplnrRtinn  will  be  tested 
out  thoroughly  in  the  Oatman  district  for 
the  first  time  on  two  properties.  Manager 
Mclver.  of  the  Telluride.  is  preparing  to 
pro.spect  that  company's  ground  from  the 
rface    by    diamond    drills.      The   Telluride 


will  result  in  patching  up  the  matter.  This 
would  bring  back  all  the  electricians,  ma- 
chinists and  blacksmiths  and  engineers  and 
put  the  companies  into  a  position  where  the 
mines  can  be  operated  steadily.  If  this 
be  done,  the  companies  have  no  fear  about 
securing  plenty  of  miners  and  within  a 
week  or  two  the  conditions  would  probably 
be  normal  once  more.  Mr,  Rodgers  rep- 
resenting the  Federal  Government  is  hold- 
ing conferences  with  all  the  parties  inter- 
ested and  is  reported  to  be  encouraged  over 
the  prospect  of  a  settlement.  The  Gov- 
ernment is  directly  interested  for  the  mines 
of  Butte  produce  about  one-seventh  of  all 
the  copper  produced  in  the  United  States 
and  nearly  one-half  of  the  zinc  produced 
and  these  metals  are  absolutely  necessary 
in  the  manufacture  of  munitions  of  war. 

DENVER — June  29 

Smelter  InvestiKatins:  Committee  has  ap- 
pointed O.  R.  'Wbitaker,  of  Denver,  technical 
advisor.  Mr.  Whitaker  is  a  mining  engi- 
neer of  wide  experience,  and  under  his 
direction  the  investigation  of  smelting 
charges,  for  which  purpose  the  committee 
was  appointed  by  the  last  general  assembly, 
will  be  carried  to  a  conclusion.  Much  in- 
formation has  already  been  gathered  bv  the 
board  in  the  form  of  affidavits  by  mine 
operators.  Later,  hearings  will  be  held  at 
which  smelting-company  officials  will  be 
asked  to  appear. 

Strike  Threatened  at  I.endville  by  the 
International  Union  of  Mine.  Mill  and 
Smelter  Workers.  Dissatisfaction  is  over 
the  refusal  of  the  mine  owners  to  make 
a  flat  raise  of  $1  per  day  in  wages.  Mines 
have  made  an  increase  of  50c.  )>pr  da>' 
already  this  year  and  it  is  contended  that 
profits  do  not  warrant  a  further  increase. 
An  investigation  by  the  state  industrial 
relations  commission,  asked  for  by  the  min- 
ers' union,  confirmed  the  decision  of  the 
mine  owners.  If  the  union  workmen  .strike, 
it  is  probable  tha,t   tlie   nonunion   men. 


Tom  Reed-United  Eastern  vein  svstein 
the  Mohawk  Central,  diamond  'drills  will 
be  used  to  crosscut  from  the  liiO-ft  station 
to  all  parts  of  the  claim,  M,  J,  Monette.  for- 
merly of  the  Haye.s-Monette  lease  in  Gold- 
field,   is  president  of  the  Mohawk  Central. 

CLIFTON.  ARIZ. — .Tnlv  2 

(By  Telegraph) 
Strike  Closed  Jlines  of  the  Clifton-Mor- 
enci  district  on  July  1.  Miners,  millmen 
and  smeltermen  went  on  strike  for  the 
JTiami  scale  of  wages.  Prniierties  of  the 
Detroit.  Arizona  Copper  and  Shannon  Cop- 
per Co..  ceased  operating  at  10  o'clock  on 
Sunday  morning.  The  companies  have  (he 
properties  well  guarded  with  loval  men. 
Sheriff  Slaughter  has  added  extra  deputies 
to  his  force  and  has  control  of  the  situ- 
ation. 

HOUGHTON,  MICH.— .lune  2ri 

I'tilizing  Waste  Sands  from  old  mines 
in  the  Lake  country  is  attracting  further 
attention.  Some  day  the  abandoned  and 
waste  sands  at  many  of  the  old  mine  loca- 
tions of  Keweenaw  County  are  going  to 
yield  profits  either  to  the  owners  or  to 
persons  who  may  lease  them  for  the  piir- 
Ijose  of  working  out  the  copper  lost  therein. 
Some  of  these  sands,  particularly  at  the 
old  (^liff  mine,  now  controlled  by  the  Calu- 
met &  Heda  and  allied  interests,  and 
others,  are  said  to  be  richer  in  copper  than 
the  Calumet  <t  Hecla  sands,  which  are 
now  >-ielding  millions  of  pounds  of  copiier 
each  year,  at  a  low  cost  of  recovery.  The 
old  mine  sands  were  deposited  from  20  to 
50  years  ago,  in  the  days  when  millinR 
machinery  was  by  no  means  what  it  now  is, 
consequently  a  great  deal  of  copper  that 
would  now  be  recoverable  from  the  rock 
was  discarded  with  tlie  w.aste  sands.  There 
is  one  old  mining  man.  and  his  .son,  work- 
ing now  on  the  sands  and  old  rock  burrows 
at  the  Cliff  mine,  picking  over  the  rock  by 
hand.      They    are    taking    out    considerable 


outnumber   them   two   to  one   in   the   camp,      copper,   \vorking  the  material   In  a  crudely 
will    also    walk    out.    simply    to    avoid    the      arranged    mill,    which    contains    a    "rough. 


usual  disturbances.  The  situation  is  com- 
plicated by  the  fact  that  Leadville  contains 
many  Austrian  subjects  hostile  to  our  Gov- 
ernment. M.any  of  these  refused  to  register 
on  June  5,  and  42  were  imprisoned.  Sheriff 
Henry  Shraeder.  of  Lake  County,  states  he 
expects  to  arrest  about  50  more.  On  ac- 
count of  threats  made  to  blow  up  the  trans- 


two  WiHle.vs  and  other  equipment,  most  of 
which  is  rather  out-of-date,  but  enables 
them  to  make  something  more  th.nn  n  liv- 
ing. It  Is  probable  that  the  sands  at  at 
least  one  of  the  old  mining  locations  of 
Keweenaw  that  gained  fame  for  its  copper 
output  in  the  Bfl's  and  BO'g  will  lie  leased  by 
Interests   now   forming  and  that   the  sands 
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will  bo  thoroughly  tested  for  their  copper 
content,  r.iliimet  *  Iteoia  has  proved  con- 
clusively that  its  sands  can  l>e  reworked ; 
after  beinK  ilredceri  from  Torch  l^aiie.  they 
are  reground  and  run  through  the  leach- 
ing plant,  producing  c«>pper  at  a  cost  of 
not  more  than  fie.  per  lb,  and  eventually 
msts  will  likely  go  even  lower.  The  Tam- 
arack. Quincy.  Franklin  and  other  sand 
heaps  contain  great  amounts  of  recover- 
able copper  that  will  be  worked  some  day. 
Many  of  these  sands  have  already  been 
te.sted. 

TORONTO — ione    30 

L.abor  rnndilinnx  in  Northern  Ontario 
are  still  unsettled  and  the  outcome  doubt- 
ful. Due  to  the  action  of  several  of  the 
mines  in  Porcupine  in  incnasing  the  wages 
by  5flc.  a  day,  the  situation  there  is  mtjch 
better  and  there  is  now  little  chance  of 
trouble.  At  a  vote  taken  la.st  Sunday  in 
Cobalt,  however,  lino  out  of  120ii  men 
voted  in  favor  of  a  strike  and  the  matter 
is  now  in  the  hands  of  the  union  executive. 
.\s  the  men  are  now  receiving  as  much 
money  as  the  union  scale  calls  for.  the 
operators  consider  that  the  attempt  to  force 
wages  to  be  paid  as  a  flat  rate  instead  of 
twnu.ses.  is  simplv  for  the  purpose  of  trying 
to  gain  recognition  of  the  union.  This  body 
they  refuse  to  recognize  and  it  is  stated 
that  a  number  of  the  mines  will  close  in 
the  event  of  a  strike  being  called.  How- 
over,  it  is  imiK>.s»ible  to  forecast  what  will 
take  place  because,  unfortnnatel.v.  the  oper- 
ators do  not  work  together  .so  well  as  the 
men.  Some  of  the  operators,  it  is  rumored, 
have  already  decided  to  grant  the  flat  rate. 

JOPMN,  MO. — June  30 
RnllroHd  to  Pirber.  Okla..  will  be  part 
of  the  Fourth  of  .luly  celebration  at  this 
richest  camp  of  the  .loplin  district  On 
that  day  the  first  passenger  train  will  enter 
the  town  over  the  tracks  of  the  Mineral 
Belt  Railroad,  which  connects  with  the 
Frisco  at  Quapaw.  Okla.  The  road  was 
laid  from  Quapaw  to  Century,  some  time 
ago.  then  on  to  Tar  River,  or  Cardin,  as  it 
ia  still  called  by  .some,  and  then  on  to 
richer,  making  a  semi-loop      It  is  expected 


that  eventually  the  line  will  be  huilt  on 
to  Baxter  Springs.  Kan.,  or  to  Colum'-us. 
Kan  While  it  is  supposedly  an  independ- 
ent line.  It  ia  on  friendly  relations  with  the 
Fri.sco  and  it  is  even  reported  that  the 
freight  for  it  was  "dead-headed  "  Mean- 
time, the  building  of  the  Southwest  Mis- 
souri R  II  Co.'s  interurban  extension  from 
Galena  to  Baxter  is  progressing  rapidly, 
and  A.  H  Rogers,  president  of  the  road, 
has  announced  that  he  hopes  to  have  cars 
running  to  richer  by  Oct.  1.  richer  now 
claims  over  40on  people.  It  has  no  sewer 
system  and  can  have  none  l^ecause  most  of 
the  land  on  which  it  is  located  is  owned  by 
Indians  and  sewer  l)onds  cannot  be  voted. 
Sanitary  conditions  are  fairly  good  and 
there  has  t>een  no  epidemic  of  sickness  as 
yet.  and  the  new  towns  authorities  are  do- 
ing their  best  to  prevent  any  Water  has 
been  obtained  from  one  deep  well,  and  an- 
other has  Just  been  put  down  Water  sells 
about  the  town  at  as  high  as  35  cents  a 
barrel. 


W.\SHIN(iTON- 


luly 


No    .Material    Oerllne    in    Spelter   may   be 

expected,  according  to  C.  E.  Siebenthal. 
the  zinc  specialist  of  the  U.  S.  Geological 
Survey.  Should  there  be  a  decline  in  the 
price  of  spelter,  Mr.  Siebenthal  argues, 
"it  probably  would  so  reduce  the  outi)Ut 
of  sphalerite  concentrates  from  the  .';heet 
ground  of  the  .loplin  region  as  to  react  upon 
the  price  of  spelter,  causing  it  to  rise 
again."  Commenting  further  on  the  zinc 
situation,  Mr.  Siebenthal  says:  "The  zinc 
reserves  of  the  country  have  shown  them- 
.selves  to  be  equal  to  all  demands  made 
upon  them.  In  fact,  the  production  of  zinc 
ore  has  been  so  large  that  further  decline  in 
ore  prices  with  resultant  demor.alization  of 
the  domestic  zinc-mining  industry  can  be 
prevented  only  by  a  material  increase  in 
the  demands  for  spelter  or  by  a  lessened 
supply  of  foreign  ore.  An  increase  in  the 
demand  for  spelter  seems  probable  and 
imports  of  zinc  ore  may  decrease  also,  if 
shipments  from  Spain  and  Australia  are 
interfered  with  by  submarines,  or  if  ship- 
ments of  zinc  ore  from  Mexico  are  pre- 
vented.     The   zinc  content  of   zinc   ore   im- 


ported in  1915  amounted  to  .S7.R69  short 
tons  and  in  lOlfi  to  US. 147  tons.  Mexico 
and  Australia  each  furnished  about  one- 
third  of  the  imports.  The  imports  of  zinc 
ore  for  the  first  four  months  of  1917  indi- 
cated a  falling  oft  of  4ii"r  from  the  aver- 
age  monthly   imports   in    1916." 

HAV.\NA,  ri'BA — Jane  30 
OH  nrilling  in  Cuba  has  been  stimulated 
by  the  commercial  production  obtained  at 
the  Union  Oil  Co 's  No.  5  well,  about  13 
miles  from  Havana  The  Pear.son  inter- 
ests, which  were  drilling  here  several  years 
ago  sold  their  outfit  to  the  .\ntilllanCor- 
IMration  about  a  year  ago.  and  the  latter 
is  drilling  a  well  on  the  Oeorgina  claim 
near  the  town  of  Guines  in  Havana  Prov- 
ince The  well  is  down  over  3000  ft., 
and  it  is  reported  that  work  has  been 
stopped  for  the  present  The  companv  is 
drilling  a  well  on  another  claim  the  .\n- 
tillana.  near  the  village  of  Managua  on  the 
road  from  Havana  to  Batahano.  on  the 
backbone  of  the  Island  Some  encouraging 
gas  and  oil  showings  have  been  encount- 
ered. The  gcolog.v  both  of  the  Georgina 
and  Antillana  claims  apparently  differs 
from  that  of  the  Bacuranao  district  where 
the  I'nion  Oil  Co  and  the  Cuban  Petroleum 
Co.  are  drilling.  The  formation  is  com- 
posed of  limestone,  and  probably  sandstone, 
strata  forming  a  large  anticline  which  runs 
nearly  east  and  west  through  the  center  of 
the  Island.  On  June  20  a  bill  was  passed 
by  the  Cuban  Senate  declaring  fuel  oil 
practically  free  of  duty  on  entering  Cuban 
ports.  The  bill  is  now  in  the  House  for 
discussion  and  the  chances  are  that  it  will 
pass.  Of  course,  this  measure  does  not  in- 
terfere with  the  oil-producing  industry  of 
the  country,  as  the  oil  produced  in  Cuba  is 
not  a  fuel  oil.  but  a  high-grade  distilling  oil. 
Asphalt  mines  at  Mariel  in  the  Province  of 
Pinar  del  Rio  have  been  leased  by  a  com- 
pany recently  formed  which  is  experiment- 
ing with  the  product  in  order  to  make  it  fit 
for  road  work  It  is  rei>orted  that  an 
order  for  a  few  hundred  thousand  tons 
has  been  placed  with  the  people  working 
the  Mariel  mines  by  the  South  .\frican 
government  for  road-metal  binder. 
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ARKANS.\S 

Batrfivlllr    County 

BATESVII.LE  MA.VGANKSR  FIELD  ia 
producing  Ifind  tons  monthly  Walter  Den- 
nlson,  largest  i>rndiicer  and  ore  buyer. 
Most  of  the  ore  is  going  to  Alabama  fur- 
naces Mined  from  openpits  and  shallow 
shafts. 

Ituxlrr    foiinty 

AXXA  MAV  r Buffalo) — Temple  Mining 
Co.,  of  Pittsburg.  Kan.,  has  lea.sed  this 
zinc  mine;  ore  blende  and  carbonate,  C. 
A.   Ludlow   In  charge, 

Mnrlon   Toanty 

HEI>VA  (Rush)— H  Sour  has  started 
l.in-ton  mill 

BKLI.IC  (Rush)  — This  zinc  mine  owned 
by  .Iame.«  Mi-Carty.  of  Vellvllle.  Is  receiv- 
ing machinery  for   lon-ton   mill 

I'NIriv    I>EVI--,I,OPMENT   C<)     (Buffalo) 

—  ^     I  ii.-i. '"nn,    of   Chicago   and    asaod- 

n'-  '   acres  of  sine   land. 

Vollvllle) — Tarbonate-of-ilnc 
ni  W     R    Wlllett,   lea.sed   to  C. 

I.     .»i.ir|.ii^    .111.1   nssorintes,   i^klnhnmn  Clly, 
Okla.      Will    huild    100-ton    mill    at   once. 

Keiirry    Cnnnly 

TOMAHAWK    (St     .I.iri- Being   operated 

by    Tomahawk     Copp.r     i  n  .     tintldtng     10. 

Ion    furnace       cnlv    «(tl\#*    ropper    mine    In 

RIale      C    H     Burke,   maniigcr 

ARI7.0N,\ 

CnrMmr    Cnnnly 

fTIMU-l--      ..r      ro      o.,,l..l      ..,,        |,,|v       1       hy 

m«"  -ra    In- 

dii  if   n)en 

rpi  *   Arl- 

.^luilluck 
IK    not     »..rkiiig    u»>     men     in    Ihn 
face  rrrws  are 


krlion,.     w    not     ».,rk>i>K    h"> 
^Ine  but  nwchnnlcs  and  surfn 


Oils  County 

STRIKE  called  July  1  in  Miami  district 
b,v  the  Metal  Mine  Workers  Industrial 
I'nion,  the  I.  W.  W  local  Mines  and  re- 
duction plants  of  the  Miami,  Inspiration 
and  International  companies  completely 
lied  up  In  Globe,  only  about  "."i  miners 
obeyed  the  strike  call  at  3  p  m..  but  tie-up 
was  expected  to  be  practically  complete  on 
July  2. 

GLOBE-nOMINION  (Globe)- Shaft  on 
this  property,  about  two  miles  from  Globe, 
Is  down  .IfiO  ft  ;  progress  5  ft  per  day. 
Objective  Is  1000  ft  but  crosscut  will  be 
started  at  (iOfl  ft.  James  H  Barr,  of  Na- 
tional Supply  Co.,  president  ;  B.  O  Thralls, 
superintendent. 

Orrenlee    Counly 

ASH  PEAK  EXTENSION  (Duncan)— 
Sinking  shaft  ;  now  down  about  125  ft. 
George    Powell,    manager. 

ARIZONA  MAYFLOWrai  (Duncan)  — 
Preparing  to  resume  at  both  the  Water 
and  Wampoo  shafts.  Ixiw-grnde  copper 
orobodles  sought.      W     B     Duvnll,   nuinnger 

ASH  I'KAK  MINES  (Duncan)  Now  be- 
ing operale<l  by  the  Goldlield  Consollrlaled 
company  which  has  arrangeil  to  sink  Com- 
mer.'e  shaft  from  200-  to  fiOO-ft  level 
Addltlomil  machinery  being  Installed  The 
Commerce  shaft  is  about  2200  ft  from  the 
main  shaft,  the  .Shnmroi-k,  sunk  l>v  pres- 
ent opernlors  from  Son-  to  (iOii-fi  level 
Considerable  milling  ore,  sliver.  In  quarti 
William    H     KInnon    In    charge 


MnliBTr  ronnty 

ITNITED    EASTERN    (OatniatO      .•^Inking 
of  the  main  shaft   .100  ft    hn»  i  i 

ronrrrle      bulkhead      will      be      . 

holl.ini   of  pri's.Mil    shaft    on.l 
till-.     Im.i:i    11. ..I    for   sinking. 

.  fl  and  at  ni;.-,  n  ii,,.... 
'■■rs  are  to  lie  ad  led  In 
L.iclty  to  .100  tons.  .rush- 
Ions  daily      J    A    llurgess. 


rinal    County 
RAY      CONSOLIDATED       ( Ray)  —  May 
production  of  copjier  was  H. 015. 2*1  lb.  com- 
paring   with    7.902.724    in    April    and    »>,278.- 
(ill    lb     in   May,    Inst   year. 

Yavnp»l  County 
CONSOLir>ATED  ARIZONA  SMELT- 
ING (Humboldt) — Directors  have  declared 
two  quarterly  dividends  of  5c  each,  pay- 
able Aug  15  and  .Nov.  16 — the  first  dis- 
bursements of  this  or  its  precedent  com- 
pany. The  smelting  plant  was  built  11 
years  ago,   by   the    .Vrlxona   Smelting   Co. 

CALIFORNIA 
Amador   Coanty 

KENNEDY  (Jackson) — Orebody  recently 
disclosed  In  the  3900  level  has  been  do- 
veloned  for  width  of  52  ft.  While  it  Is  of 
milling  grade,  the  exact  a-ssay  has  not 
been   stated. 

t^alaveras  County 

PENN  MINING  (t^ampo  Seco)— May 
cop|)er  outinit    282,420   lb. 

MANHATTAN  ( Murphys)- -On  San  Do- 
mingo Creek  ;  oi»tioned  to  Mr.  Ctreenburg 
and  A.  R  Folsom  Dcvel..pmenl  In  prog- 
ress on  the  Hidden  Treasure,  lower  mine 
of  the  group.  Two  shafts  are  being  sunk. 
Vein  almul  4  ft.  wlile  and  300  ft.  long. 
Tiiomas  J,    Denslow,   owner. 

Del   Nnrte   Cnnnly 

CHROME  DEPOSITS  found  on  Cedar 
Creek.  17  miles  south  west  of  Waldo,  Ore, 
by    John    Taggerl 

DIAMOND  I'REEK  CINNABAR  (Cres- 
cent City) — Preparing  to  Install  machinery: 
1^  C,  Cole,  owner.  Is  in  charge. 

BRITTEN  A  WII„soN  (Waldo,  Ore  )— 
.Viiolher  rich  vein  of  copper  ore  encountered 
nl  Ibis  mine.  17  miles  south  west  of  Waldo. 
J     N    Britten,   manager 

"'OLD  SPRING  (Crescent  City) — This 
.■bri»me  proiH»rt.\'.  2rt  utiles  northeast  of 
Cresi'enI  Cilv.  imder  lease  to  M  A  I^elano 
.•f  C.ranis  I'ass.  Ore,  will  begin  shipping 
bv  steamer  to  San  Francisco.  Owned  by 
c,    w    Oravlln 
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LUCKY  EOT  (Waldo.  Ore.) — Leasers  un- 
able to  proceed  on  account  of  lack  of 
money.  American  Exploration  Co.  con- 
templates taking  it  over.  Owned  by  Otto 
Anderson. 

AMERICAN  EXPLORATION  CO.  (Cres- 
cent City) — Chrome  properties  on  French 
Hill  and  Low  Divide,  operated  by  this  com- 
pany, have  8000  tons  of  ore  ready  for  ship- 
ment ;  five  auto  trucks  expected  for  haul- 
ing ore  to  Crescent  City  :  thence  by  steamer 
to  San  Francisco.  Thomas  Galvin,  man- 
ager. 

Eldorado    County 

BEEBE  (Georgetown) — Sinking  com- 
pleted.     Crosscutting   on   250-ft.    level. 

GREEN  CHROME  MINE  (George- 
town)— Extraction  suspended,  owing  to 
lack  of  transportation  :  250  tons  ready  for 
hauling  to  the  railroad.  Road  repairs  con- 
templated to  Placerville.  Property  situ- 
ated in  Volcanoville  section.  Developed 
to  depth  of  200  ft.  Owned  by  Warren 
Green. 

Kern    Count.v 

TEHACHAPI  CINNABAR  CO.  (Marcel) 
— Development  in  progress  and  good  ore 
reported ;    10    men    are    employed. 

MINN'ESOTA  (Randsburg) — On  north 
side  of  Rand  Mountain;  developed  by  30- 
ft.  tunnel  and  winze  sunk  on  vein.  Last 
ore  from  winze  ran  $27  per  ton.  East  ex- 
tension of  the  Yellow  Aster.  Robert  Gur- 
derson,  owner. 

In.vo  County 

TUNGSTEN  development  on  Mt.  Mor- 
gan, west  of  Round  Valley,  near  Morgan 
Creek,  by  Cooper  Shapley,  has  attracted 
attention  of  men  who  contemplate  plant 
for  mining  and  milling.  Claims  are  owned 
bv  Beauregard,  Vaughn  and  Stroud,  and 
optioned  by  Mr,  Shapley.  Reported  that 
examination  will  be  made  for  Messrs.  Close 
and    Mclntyre,    of    Los    Angeles. 

Nevada    County 

RED  LEDGE  (Washington) — Chrome 
shipments  from  this  and  other  mines  in 
Washington  district  attracting  attention. 
Ore  hauled  by  wagon  to  Nevada  City  and 
shiDped  by  rail  to  Pittsburgh.  Penn.  No 
definite  lens  yet  developed,  but  150  tons  of 
ore  are  in  svg'ht.  Teams  hauling  ore  re- 
turn with  lumber  for  the  Ocean  Star  and 
Columbia  mines  ;  shipment  of  ores  depends 
largely  upon  return  freight  for  the  ore 
wagons. 

Placer  County 

EXCELSIOR  (Fore.st  Hill) — Pete  Fer- 
eria.  reported  to  have  confessed  to  high- 
grading  $200  worth  of  gold,  is  under  arrf«t. 
This  is  said  to  be  the  tenth  case  of  high- 
f'rading  from  this  mine  within  a  month. 
When  arrested  Fereria  was  trying  to  dis- 
pose of  $600  worth  of  gold  dust. 

Shasta    County 

AFTERTHOUGHT  (Ingot) — The  30n-ton 
flotation  plant  is  nearing  completion :  ex- 
p-^cted  to  be  in  operation  about  middle  of 
July.      CJeorge   L.    Porter  is    manager. 

REID  (Redding) — Thirty  miners  at  this 
gold  mine  in  Old  Diggins  district  walked 
out.  demanding  an  increase  all  around  of 
50c.  a  dav.  Machine  men  are  paid  $3.50  per 
9-hr.  shift,  muckers  $2.75.  Harvey  Sallee, 
superintendent,  was  absent  at  the  time. 
San    Bernardino   County 

SLATE  RANGE  (Randsburg) — This  op- 
eration at  "Benny  Truman's  camp."  is 
employing  30  men.  Regular  shipments  go- 
ing  to   Salt   Lake. 

OSDICK.  TRE.XSURY  ANT)  SCHEE- 
LITE  (Atolia) — These  properties  produc- 
ing total  of  about  one  ton  of  placer,  tung- 
sten  a  day. 

LEONARD  (Atolia) — Clarence  Kirk 
leased  block  of  claims  west  of  the  Churchill, 
one  of  the  Atolia  Mining  Co.  producing 
claims. 

Siskiyou    Count.v 

MANGANESE  reported  by  Floria.i  Le- 
May.  on  north  fork  of  Greenhorn  Creek. 
Several  vears  ago  manganese  was  reported 
at  Red  Rock  nni-n.  which  heads  into  Green- 
horn.    Prospectors   going  into   the   district. 

Tuolumne   County 

DUTCH-SWEENEY-APP  (Jamestown) 
— Ore  from  2150  level  is  being  treated  in 
a  portion  of  the  old  Dutch  mill:  4  7  men 
employed.  W  J.  Loring,  manager ;  C.  H. 
Fry.    superintendent. 

ITALIAN  C.\MP  (Sonora) — McCormick. 
RoUeri  and  others  have  given  option  on 
this  low-grade  group  of  claims  situated 
near  Phcenix  Lake  and  development  will 
begin    on    June    28. 

TABLE  MOUNTAIN  MINING  CO. 
(Tuolumne) — Incorporated  for  $1,000,000 
with  I.  J.  Lipsohn.  M  Harrison,  E.  J. 
Dovle,  G.   F.  Allen.  M.   A.   Pickett  as  direc- 


tors. Installation  of  equipment  in  progress. 
Mine  formerly  known  as  the  Buckeye.  Em- 
ploying   14    men. 

COLOR.\DO 
Boulder  County 

RED  SIGN  (Boulder) — Mill  again  in  op- 
eration ;  treating  both  company  and  cus- 
tom, ores. 

EUREKA  (Boulder) — Four  sets  lessees 
working.  Old  dumps  being  jigged ;  good 
saving    tungsten    minerals. 

CONSOLIDATED    LEASING   CO.    (Boul- 
der)— Reported  will  build  mill   in  Eldorado 
section ;    custom    ore    to    be    treated.      Now 
operating   Swarthmore   property. 
Gunnison   County 

GOLD  BELT  (Pitkin) — Making  good 
progress  in   driving  tunnel. 

SAW  TOOTH  (Gunnison) — In  Beaver 
Creek  district.  17  miles  southwest.  In- 
stalling compressor  plant.  Tunnel  now-  in 
1050   ft. 

JOHNSON  MOLYBDENUM  (Pitkin)  — 
Resumption  of  operations  delayed  b.v  road 
blockade.  Concentrates  shipped  from  plant 
last  season,  and  product  now  sold  ahead. 
Chief  molybdenum  producer  of  state. 

La   Plata    County 

BESSIE  (Durango) — Operations  will  be 
resumed  at  this  property  17  miles  north- 
west of  Durango  in  La  Plata  Mountains. 
Considerable  high-grade  ore  shipped  last 
autumn. 

Ouray    County 

GENESEE-VANDERBILT       (Ironton)  — 
Milling  plant  ready  for  operation.    Property 
under  lease  to  James  M.  Hyde. 
San  Juan   County 

SUNNYSIDE  (Eureka) — Good  progress 
being  made  in  construction  of  new  500-ton 
mill. 

GOLD  KING  (Gladstone) — Operating 
force  will  be  increased  and  recent  produc- 
tion doubled. 

ZANG  (Silverton) — Mine  plant  will  be 
installed  on  this  tungsten  property.  C.  C. 
Eddy,    manager. 

DORA  CONSOLIDATED  (Silverton)  — 
Examined  recently  for  American  Smelting 
&    Refining   Co. 

HEMATITE  LEASING  (Silverton)  — 
This  company  in  Howardsville  district  has 
commenced    shipping. 

CARLSON  (Silverton) — This  group  sold 
recently  to  R.  E.  L.  Townsend  and  asso- 
ciates ;  work  will  start  at  once. 

ELK  (Gladstone) — Active  development 
is  to  be  resumed  :  several  buildings  erected 
and  additional  machinery  installed.  J.  J. 
Custick.  manager. 

PRIDE  OF  THE  WEST  (Silverton)  — 
New  aerial  tramway  being  erected  to  trans- 
port ore  to  the  Green  Mountain  mill.  A. 
W.  Harrison,  manager. 

SAN  JUAN  CHIEF  (Silverton) — Half 
interest  in  this  mine  on  Engineer  Momtai  i 
sold  recently  to  Joseph  Terry.  Work  will 
be   started   as   soon   as  trails  are  opened. 

LACKAWANA  (Silverton) — Will  be  de- 
veloped bv  the  newl\-  formed  Lackawana 
Mining  &  Reduction  Co.  Last  year  devel- 
oped bodies  of  lead,  copper  and  silver  ore. 

B.\GLEY  TUNNEL  (Silverton)  —  For- 
merly known  as  the  Fri.sco ;  sold  recentb- 
to  Eastern  men.  Mill,  bunk  and  boarding 
house  built  and  development  work  under 
way. 

SUMMIT  (Silverton) — Will  be  worked 
nv  lessees.  Good-grade  copper-silver  ore 
opened  in  five  shallow  shafts  and  crosscut 
tunnel,  now  in  600  ft.,  being  driven  to  cut 
ledge    at    greater    depth. 

TELESCOPE  (Ironton)  —  Will  develop 
through  main  tunnel  which  now  has  a 
length  of  1500  ft.  Payable  ore  openecV 
Vein  is  5  to  6  ft.  wide  Convn-essor  will 
be  installed.  C.  B  Sheehan.  manager 
San  Miguel  County 

CARRIBEAU  (Ophir)  —  New  flotation 
equipment  installed.  George  L.  Bi-igham 
is    manager. 

SANTA  CRUZ  (Ophir) — Being  developed 
bv  Clements  Wichmann.  Carload  of  ore. 
from  development,  shipped  to  smeltery  at 
Durango   recently. 

SMUGGLER-I'NION  (Telluride) — Flota- 
tion plant  completed  and  in  successful 
operation.  High  saving  being  made.  Walter 
Reed,    superintendent. 

ALTA  (Telluride) — Fire  June  I.'?,  caused 
damage  estimated  at  $1000  to  mill  build- 
ing. Heavv  water  pressure  in  fire  imes 
saved  building  from   complete  destruction. 

CARBONERO  (Ophir)— George  B  Pick- 
ett has  secured  five-year  lease.  Shooliy 
tunnel,  now  in  2700  ft.,  will  be  advanced. 
Installation  of  compressor  and  macnme 
drills  under  consideration. 

BUTTERFLY  (Ophir)  —  Being,  devel- 
oped   by    Jurich    Mining    and    Leasing    i-O. 


Ten  stamps  dropping  on  ore  recovered  from 
old  workings  and  from  development.  Ten 
additional  stamps  will  be  placed  in  com 
mission  as  soon  as  water  supply  is  suf- 
ficient. 

Teller  County 

CAMP  BIRD  (Cripple  Creek) — Electric 
driven  compressor  being  installed  by  this 
leasing  company  on   Rose  Nicol. 

TRAIL  (Cripple  Creek) — New  oreshoot 
opened  on  500-ft.  level  of  this  lease  on 
United  Gold  Mines  Co.   ground. 

CAROLINE  (Victor)— Working  Ajax 
mine.  Station  being  cut  on  1800-ft.  level. 
Several  sets  of  lessees  producing  ore. 

GRANITE  (Victor)— Sinking  in  Dillon 
shaft  suspended  until  water,  struck  at 
1775-ft.  level,  drains  off  through  Roosevelt 
tunnel. 

KOMAC  (Cripple  Creek) — Will  take 
over  lease  on  Victor  mine,  working  through 
main  shaft  as  soon  as  electric  hoist  is  re- 
paired. 

VICTORY  GOLD  MINING  (Cripple 
Creek) — This  new  company  will  take  over 
the  properties  of  the  Albert  Beacon  Gold 
Mining  Co..  the  Cripple  Creek  General  and 
the  Gold  Camp  Syndicate.  Harry  J.  .Xew- 
ton.  of  Denver,  is  president  and  general 
manager ;  Frank  Vetter  general  superin- 
tendent. Well-known  mines  included  in  the 
consolidation  are  the  Prince  .Mbert.  Beacon 
and  Eureka  mines,  on  southeastern  -lone 
of  Beacon  Hill  ;  the  Little  Mav.  Katie 
Holis.  Mis.souri.  Placer  and  part  of  the 
Unexpected,  on  Newton  Hill  :  and  the 
Grouse.  Humboldt.  Emma  Aimee.  Josie  S 
and  parts  of  the  Bob  Tail,  Mud  Hen  and 
Leora  V.  claims.  Part  of  these  properties 
already  under  active  develonment,  and 
scope  of  operations  will  be  enlarged.  Low- 
grade  ore  available  in  old  and  new  work- 
ings and  on  dumps,  which  it  is  now  esti- 
mated can  be  profitably  handled.  Surface 
strike  of  2-oz.  ore,  a  rare  occurrence  in  this 
district,  was  recently  made  by  lessee  on 
north  end  of  Prince  Albert  ground. 

ID.VHO 

Idaho   County 

UNITY  GOLD  MINES  (Warren) — Tun- 
nel at  1450  ft.  cut  the  Banner  vein,  about  5 
ft.  wide :  will  continue  to  cut  the  Giant 
vein  about  600  ft  bevond  and  the  Charity 
mine  about  3000  ft  farther  which  will  be 
opened  at  2000-ft  depth  Erecting  50-ton 
mill ;  hydro-electric  power.  R.  A.  Beall. 
superintendent ;  J.  A.  Csizek.  consulting 
engineer. 

MICHIGAN 
Copper 

HOUGHTON  (Houghton)— Three  drills 
in  operation  on  sixth  level :  good  rock 
taken  out  here  and  on  eighth  level. 

AHMEEK  (Calumet) — Has  increa.sed 
output  to  average  established  in  March  of 
4200  to  4300  tons  daily.  Conglomerate 
openings  have  not  disclosed  especially  rich 
rock. 

HANCOCK  (Hancock) — Sending  slieht- 
Iv  richer  rock  from  deeper  levels  in  Quincv 
No.  7  shaft  to  the  Quincy  mill.  Outimt 
from   both   shafts  about    900   tons   daily. 

ALLOUEZ  (Calumet) — Sending  about  an 
average  of  1750  tons  daily,  as  compared 
with  former  2000  tons  Two  of  the  five 
locomotives  installed  and  as  soon  as  the 
five  are  in  operation,  increase  in  production 
is  expected. 

SENECA  (Calumet)— Will  not  start 
sinking  shaft  until  about  middle  of  July. 
Equipment  being  moved  to  site,  and  work 
on  spur  of  Keweenaw  Central  R  R.  started 
Negotiating  for  .second-hand  machinery  in 
order  not   to  delay  operations. 

T.\M.\R.\CK  (Calumet) — Sending  only 
occasional  shipment  to  Tamarack  mills, 
most  of  product  now  going  to  Calumet  & 
Hecla  mills  at  Lake  Linden.  Increase  In 
output  anticipated  shortly.  Shafts  will  be 
equipped  with  Ijirger  skips. 

FR.VXKLIN  (Hancock) — Reopening  No. 
2  shaft  as  fast  as  possible  to  get  into 
rich  territory :  opened  by  drifts  from  No. 
1  shaft  at  depth  of  2000  ft  Shaft  badly 
choked  bv  caveins  at  11th  and  15th  level.-i. 
Production  running  as  high  as  1300  tons  or 
rock  daily. 

CXLUMET  &  HECLA  (Calumet)— Steel 
up  for  addition,  which  will  treble  capacity 
of  the  distilling  plant  or  "still  hou.^^e.  at 
Lake  Linden.  This  plant  recovers  ammonia 
used  in  the  leaching  process.  Foundations 
for  substation  for  power  transmis-'sion  anil 
for  big  steel  addition  to  coal  docks  com- 
pleted :  material  on  hand  for  the  new 
office  building.  Calumet  &  Hecla  send- 
ing 9300  to  9800  tons  of  rock  a  day  to  miMs 
The  smaller  C.  &  H.  subsldiarfe.-  such  a» 
Allouez.  superior.  LaSalle  and  CentennUl 
are  still  low  in  production,  because  of  short 
age  of  men.     Allouez  Is  making  slight   In- 
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crease  since  first  of  month,  or  ISiiii  tons 
dally.  Centennial  and  Superior  500  tons 
each,  and  La  Salle  600  tons. 
Iron 
BRKITrNG  IRON  CO.  (Marquette) — 
This  Delaware  corporation  will  be  the  hold- 
ing company  for  the  following  Breltung 
properties  Mary  Charlotte  Mining  Co.. 
Breitung  Hematite  Mining  Co  ;  Washing- 
ton Iron  fo  :  Hopkins  Mining  Co  ;  a  Min- 
nesota corporation  ;  Clifford  Extension  Iron 
Co  and  the  Breitung  Iron  Co..  a  Michigan 
coriwration  owning  the  Loon  Lake  Minmg 
comjianv.  at  Wilde.  Ont  The  new  company 
has  »15()CMi.riO(i  common  stock  and  I.I.OOO.- 
000  preferred,  the  latter  is  to  be  sold 
(1)  to  make  cash  payment  of  $501,000  on 
one  of  the  properties,  (i)  to  provide  $1,000.- 

000  working  capital  and  (3)  to  retire  bond 
issues  of  $i;no  (100  each  on  the  Mary  Char- 
lotte and  the  Breitung  Hematite  Of  the 
common  stock.  Kdward  .\"  Breitung  holds 
$12,000,000  awarded  for  stock  of  sub- 
sidiaries. 

MINNKS<)T.\ 
MeNsbi  Kange 

ST.VTE  OF  MI.NNK.SOTA  has  purchased 
the  E  J.  Longvear  olllce  building  and 
.•sample  warehou.se  at  Hlbblng  and  will  use 
same  as  headcjuarters  for  the  minmg-in- 
spection  department  on  the  Mesabi  range. 
Price  $3.')  iiiiii.  Warehouse  will  be  remod- 
eled Into  a  chemical  laborator}-  and  changes 
made    in   otlic-   building. 

BK.V.VKTT  (Keewatin) — This  Pickands 
Mather  Co.  property  has  let  contract  for  ad- 
ditional buildings  to  Challberg  &  Baum. 
of  Grand   Hapids, 

OLIVER  IRON"  MINING  (Hibbing)  — 
Making  preparations  for  opening  Carson 
Ijike  mine,  west  of  Hihbing  :  a  state  lease  ; 
underground    operation. 

SMITH  (Hihbing)— Butler  Bros,  have 
two  shoyels  at  work  in  this  pit  loading 
ore:  a  -state  lea.se;  shipping  10.000  to  12.000 
tons  a  week  to  the  docks. 

ARTHCR  (Hibblng) — This  company  has 
turned  over  all  operating  mines,  not  al- 
ready lea.sed.  to  the  M.  A.  Ha-ma  Co..  of 
Cleveland  These  mines  include  the  Harold. 
Dale.  South  and  North  I'no  at  Hibbing. 
Leonard  at  Chl.sholm.  and  the  Thome  at 
Buhl.  Contract  calls  for  employment  of 
all    former  workers. 

INTERSTATE  IRON  CO.  (HIbhing)  — 
Has  five  diamond  drills  check-drilling  the 
.South  Agnew  iiroperty.  preparatory  to 
opening  as  an  underground  mine ;  one  o' 
the  three  new  properties  lately  leased 
frnm  f'.reat  Northern  i  )re  Propirties  Load- 
ing the  stockpile  at  the  .Mississippi  ml'ie. 
Kee%vatln.  and  shi|>|)lng  ore  from  the  Hill 
Annex  pit.  at  Calumet.  Minnesota,  the  two 
other  new  properties. 

MIMSOl'RI 

Joplln     niHlrIrt 

GRAND  CENTRAL  (.IopIln> — C.  D. 
Fletcher  opening  this  mine,  worked  15  years 
ago       Sinking    new    shaft. 

ST  JOE  (Joplin) — Completing  new  400- 
ton  mill.  Just  south  of  Picher.  Okla.  J  W. 
Grounds.   Joplin.   president 

VKLIK  (Miami,  okla  )— Completed  first 
mill  west  of  I'iiher.  i  ikla  .  re  ently.  and  has 
now  started  construct lim  on  second  Frank 
Weeks.    Joplin.    Int<-rsected 

RKPfBLIC  (Tnr  River.  Okla  )— Com- 
pleted SBO-ton  mill  on  Wright  land  Shaft 
down  to  224  ft  with  40.ft  fare  of  gooil  ore 
develoiietl  Company  has  leases  on  two 
other  Iracl.i 

POTOHI  (Century.  Okln  )— New  200-ton 
mill  ready  Deep  drilling  has  shown  five 
orf  l.-vels,  (IS.  no.  13B.  200  and  JOfl  ft 
T  F  Illiitit  I'l.tiisi,  Mo..  proHldent;  W  H 
Bust,    niaiiag.r 

\I  .\I  III  M.TV  ZINC  (Century.  Okla)  — 
r  I     for     fourth     mill        HinklnR 

V  rt«        Now    using    six    shafts. 

1  it   -'<"i  tiiiia  «|nc  and  lon  tons 

1.  •■•^     .vrkly. 

i..plln) — Planning    300- 

1  ii.'ast  of  new  St    Ixiul.i 

Put     down     Ifl     drill 
I  -'lowed    ore    from     110    to 

I-  izf    tflndo    and     Adam    Scott, 


I  Ml 
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MONT.\N..V 
I^wU   and    Clark    Connty 

BARNES  -  KING  DEVELOPMENT 

(Butte) — Increasing  Its  forces  at  the  prop- 
erties in  MarysvlUe  since  the  Butte  strike 
started.  Men  who  were  getting  $4  7r>  in 
Butte  have  gone  to  work  in  the  Piegan- 
Gloster  and  Shannon  gold  mines  for  $3.50 
per  shift  Fine  l)oard  and  room,  with 
modern  accommodations,  are  obtainable  in 
Mar.vsvilie  however  for  $1  per  day.  which 
would  probably  cost  $2  per  day  in  Butte. 

Stiver    Bow    County 

STRIKE  continues  with  practically  all 
mines  affected  :  working  da.v  shift  only  with 
about  one-quarter  of  a  norma]  crew. 

TI'OLC.M.NF;  (Butte) — This  property 
which  was  closed  down  is  again  in  opera- 
tion on  day  shift  with  practically  a  full 
crew 

BUTTE  &  SUPERIOR  iButte)— Mill 
still  In  operation  on  June  28.  No  hoisting 
being  done  but  some  men  are  working 
underground. 

NEVADA 
Clark    Coanty 

CONTACT  (Goodsprings)  —  Important 
strike  of  zinc  carbonate.  Shipping  three 
cars  per  month  to  Jean.   15   miles. 

D.\W.N  (Coodsprings)  —  Zinc  carbonate 
in  considerable  quantity  recently  encoun- 
tered. Will  install  hoist.  .\.  Munzebruck. 
manager. 

COPPER  WORLD  (Cima)  —  Machinery 
for  new  inO-ton  copper  smeltery  practically 
all  on  ground.  Expects  plant  to  be  oper- 
ating  in   30   days. 

CHRISTMAS  (Goodsprings) — Important 
strike  of  lead-silver  ore  of  milling  grade 
recently  made  In  No.  3  tunnel,  lowest  work- 
ing In  mine.  Expected  that  milling  will 
be   resumed. 

ANCHOR  (Goodsprings) — New  comores- 
sor  and  hoist  recently  erected.  Milling 
about  3(t  tons  of  lead  ore  daily  ;  also  ships 
crude  lead  and  zinc  ores.  R.  W.  Moore, 
superintendent. 

TAM  O'  SHANTER  (Goodsprings)  — 
Owned  by  John  R.  Newberry  of  Los  An- 
geles. New  hoisting  plant  \yill  be  erected 
at  once.  Shaft  300  ft.  deep;  will  be  sunk. 
Former    producer   of    silver-lead    ore. 

PRAIRIE  FLOWER  (Goodspring) — At 
this  property,  which  adjoins  Yellow  Pine 
on  the  I  orth.  new  shaft  down  2011  ft.  : 
crosscutting  for  ore  zone.  Recent  di>*cover- 
ies  in  the  north  end  of  the  Yellow  Plie 
li:ive  iniportaTit  bearing  on  prosi»ects.  Com- 
pressor and  Jackhamer  drills  Installed.  Old 
dumps  being  worked  by  hand  Jigs  for  lead 
content. 

EKmeralda  County 

ATLANTA  MINES  CO.  (Goldfleld)  — 
Regular  shipments  copper-gold  ore  being 
sent  to  smeltery.  Loxv-grade  ore.  being 
blocked,  will  later  be  treated  bv  notation 
at    Golddeld    Consolidated    mill. 

NEVADA  C(1-OPER\TIVIO  MINES  CO 
(Goldfleld) — Operating  old  Empress  ml"e 
on  Gold  Mountain,  about  3fi  miles  south 
of  Goldfleld  Several  thous.and  feet  of  de- 
velopment done,  exposing  mjlling-grade  ore, 

Nye  County 

TONOPAH  ORE  PRODUCTION,  for 
week  eiidi'd  June  23.  was  0262  tons,  valued 
at  $lfi(i.71«.  comparing  with  9117  tons  for 
the  previous  week.  Prodvicers  weri»  Torio- 
pah  Belmont.  Jimfl  tons;  Tonopah  Mining, 
l!i:5:  Tonoonh  Extension.  23!lii  ;  .Min  But- 
ler. BSO  :  West  End.  85  4;  Res.U'-.  251; 
Montana.  B.l  ;  Cash  Boy.  10.1;  .Monarch 
Pittsburgh,    fio    tons. 

WHITIC  CAPS  EXTI:NSI0N  (Manhat- 
tan)— Surface  equipment  being  Installed 
for  prospecting  ore-bearing  limestone  ad- 
joining the  White  Caps.  O.  McCraney, 
»U|)erlntendent. 

Wliltr   rinr   County 

NEVADA  CONSOLIDATED  (McGIIM  — 
Mav  copi>er  output  7.23!'. !>7S  lb  .  comparing 
with  (!.727.1!»2  lb.  In  April  and  7.723,1  IS  ll< 
In   May.   Inst    year. 

CONSOLIDATED  C  O  P  P  E  R  M  I  N  E  S 
(KImlierlv)— Mill  now  treating  over  r>nn 
tons  dally;  In  .10  dnvs  this  will  be  doubled: 
nboiit  ion  tons  of  direct  snirltliig  ores, 
nvrrnging  from  H  to  12",  Cu.  shIiMi.d  dallv 
Underground  development  fnim  GIroux 
shaft.  In  charge  of  Caiil  Hngnn.  of  Hutte. 
showing   up  exceptionally   well. 

UNITED      NEVAI'A      (Ely) — From      the 

Ward    mine,    ns    this    property    Is    generally 

known.    BO  |o  fiO   tons  dally  of  ore  nverag- 

Ing  river   $20.   Is  being  shipped       llnnled  bv 

ronlract     In     Inicks;     Inst     three     miles     to 

mlnr    henvy    grade—from    <!r.ao    to    «"»o    ft 

f  1-1    will   Immedlntelv  put   In   Ihrre-mlle 

.      to   deliver   Joo   tons   dallv   at    bol - 

'    hill       Ore   Is   Iron-silver-lend  ;    vahi- 

i.i     fluxing.      Mine    Is    I*    miles    sovilh 


NKW    MKXICO 

COAL  MINES  of  the  Victor-American 
Fuel  Co..  near  Gallup.  McKirley  County, 
purchased  by  Hay  den.  Stone  &  Co.  for  joint 
account  of  Ray  Consolidated  Copper  Co., 
Chino  Copper  CJo.  and  southwestern  depart- 
ment of  the  American  Smeltllng  and  Refin- 
ing Co.  to  assure  a  coal  suitply  during 
coming  winter.  Consideration  approxi- 
mated $3,000,000.  Gallup-American  Coal 
Co.  will  be  the  title  of  the  new  company. 

Grant     Count.v 

CHINO  (Santa  Rita) — Mav  copper  out- 
put was  6.024.4  57  lb.  comparing  with  6.- 
368,874  In  April  and  6.359.294  In  May.  last 
year. 

AUSTIN-AMAZON  COPPER  (Silver 
City) — Cutting  station  at  200-ft.  level, 
from  which  cros.scut  will  be  run  to  tap  the 
large  orebody  opened  at  100-ft.  level. 
About    70   men   employed. 

UTAH 

COAL  Sl'PPLIES  interfered  with  by 
damage  to  Denver  &  Rio  Grande  RR.  be- 
tween Kyune  and  Heli>er.  as  result  of 
breaking  of  Price  River  reser^■oi^  dam. 
Every  effort  being  made  to  restore  service 
to  co:iI  mines  in  Carbon  and  Emery  coun- 
ties so  as  to  supply  mining  and  smelting 
industries  depending  on  this  source  of  fuel. 
Expect  to  have  single  track  restored 
through  entire  washed  out  area  by  July  11 
to  July   15. 

Salt  Lake  County 
UTAH  COPPER   (Garfield)— May  copper 
output   was    19.262.856    lb.,   comparing    with 
17.231,612    lb.    in    April    and    15,950.215    in 
May  last  year. 

Tooele   County 

INTERNATIONAL  SMELTING  (Tooele) 
— Dispatches  of  June  30  announce  that  the 
striking  smeltermen  decided  to  return  to 
work  by  a  vote  198  to  190  About  800 
men  were  out.     Sliding  wage  scale  adopted. 

CANADA 
Ontario 

TOUGH  OAKES  (Kirkland  Lake)— In- 
creased wages  BOc.  a  day. 

PETERSO.V  L.VKE  (Cobalt) — Cut  new 
vein   3   In.    wide,  carrying  some  silver. 

SCHUMACHER  (Schumacher) —Has 

closed  down  on  accou-^t  of  lalmr  shortage 
and  high  operating  costs.  Mill  construction 
continue<l    on    second    150-ton    unit. 

VIPO.ND  (Porcupine) — Stopped  all  un- 
derground work  on  account  of  lalKir  short- 
age and  high  costs.  Mill  will  l>e  run  on 
dump  ore  and  on  some  broken  ore  In 
stopes. 

McINTVRE  (Schumacher)  — Granted 
raise  of  50c.  a  day  Development  on  1200- 
and  1300-ft.  levels  highly  satisfactory,  vein 
being  wider  than  on  1000-ft.  levels  and  the 
grade  higher. 

DOME  (South  Porcupine) — Has  granted 
I'crcase  of  50c.  a  dav  to  Its  men.  until  co.st 
of  living  approximates  ante-t>ellum  i*ondl- 
tlons.  Mill  Is  treating  about  1300  tons  a 
day  :  grade  onlv  about  $3  :  ore  all  coming 
frdiTi  the  openplts  so  costs  are  low,  l>elng 
about    $2,10   per  ton. 

HOLLINGER  (TImmlns)  — In  four  weeks 
ended  Mav  20.  milled  35  337  tons  avemglnK 
$7,49:  gross  profit,  $92.S'i9--less  than  50'j^ 
of  the  profit  for  the  pr.'.-e<ll!iK  period,  MIIB 
ran  65'^;  of  itosslhle  rumiing  time  Costd 
per  ton  milled  were  $166  Exn.'Mded  $S7,J 
809  nn  new  const ructlo?^.  Deficit  ri^duce^ 
to  $SI.37B  Central  shaft  has  lieen  plnce^ 
In  operation  and  will  be  used  exclusively 
for  hoisting  ore.  ■ 

MKXICO 

ESPERANZA  (El  Oro  Mex  )— Milled  In 
April  22.724  Ions — of  higher  grade  thai 
average  of  reserves  l-^stlmated  operatln) 
profit    alHJut    $57,600 

TIGRE    (Esciuedn.    Son  i      P..  i>..rt.-d    th 
local    government   oflUM;'  .n   ov 

the    operation    of    the     '  mlr 

recently  closed  by  th.'  i>d  e 

forced    doiiartnr-   of    .\> 

REAL      DEL      MONTK      > 
(Pachucn     llldalgn)-^Hns  act 
ficleni    »upi>lles    to    nin    Imth    mills    at    c 
pacltv       (Tood    earnings    ex|iected    for   JU"  — 
ns      against      deficits      In      preceding      flW 
months 

GREENE-CANANEA  (Cannnea.  Son  )- 
Mines  and  reduction  works  cnnlinue  clnsw 
to  ditficvilties  with  go\ernment  oti 
rising  out  of  cnmpnnvs  refu.snl 
pay  taxes  on  relinquished  cinlms  and  othe* 
lriimi>e(l-up  charges,  and  inlerfereno-  by 
local  olllclals  of  the  late  stale  ndnilnlstrn- 
tlon  Attitude  of  new  admlnlslrallon.  tak- 
ing oltkw  July  1,  not  yi   Un,,wn 
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The  Market  Report 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Silver 

July 

Sterl- 
change 

Sil 

•cr 

June 

ing       New 

Ex-     Vork, 

change  Cents 

4  7540    78i 
4  7540    771 
4  7540    771 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

28 
29 
30 

39  S 
391 

2 
3 
4 

4  7540 
4.7540 

771 
771 

39  J  ■ 

New  York  quotations  are  as  repoted  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

June 
July 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

28 

29 

30 

2 

3 

4 

29 

(a' 30 

281 
@29J 

28f 
@295 

28f 
®29i 

28i 
(A29i 

62 
62 
62 
62 
62 

II 

'"11* 

feilli 

11 

@jU 

(''■•  1 1 1 
1 1 

(u  1  1 J 

11 

@lli 
11 

;■  14 
11 

8J 
t:9 

8i 
(.19 

^85 

(as  9 

81 

(9 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  delivtrits  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0,05  to  0.10c.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  17c.  per  100  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  I7c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13.1  cents. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

June 
July 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 
2405 

Spot 

Spot 

3  Mos- 

Spot 

78 

130 

1295 

142 

7A^ 

305 

54 

29 

130 

129  J 

142 

244 

2385 

3115 

54 

311 

7. 

130 

1295 

142 

2435 

2375 

30! 

54 

3 
4 

130 

129J 

142 

2431 

238 

30  S 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  AiTierican  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at"  4.80.  £15  =  3.21c.;  £20  =  4.29c.; 
£30  =  6.43c.:  £40  =  8.57c.;  £60  =  12.85c.  Varia- 
tions, £1    =  0.21  Jc. 

NEW  YORK — July  3,   1917 

Most  of  the  metal  markets  came  to  a 
standstill  this  week,  owing  to  continuance 
of  the  uncertainty  as  to  what  Washinirton 
is  going:  to  do  with  respect  to  business. 
Two  large  government  orders — one  for  cop- 
per and  one  for  zinc — were  placed,  but  as 
for  industrial  business  there  were  only 
one  or  two  transactions  for  round  lots  in 
copper,  and  only  a  few  in  zinc.  How- 
ever,  in   lead   a   rather   large   business   was 


done 


Copper,  Tin,   Lead  and  Zinc 

Copper — At  the  beginning  of  the  week, 
J^'V^-July  copper  was  sold  on  the  basis 
01   30c    net  cash,  New  York      Third-quarter 


copper  was  to  be  had  right  through  the 
week  at  295c.  There  were  sales  of  later 
deliveries,  such  as  September-November 
and  October-November  at  lower  prices.  The 
aggregate  of  the  business  was  small. 

The  sale  of  cojjper  to  the  government, 
which  we  reported  last  week,  was  for  60.- 
000,000  lb.  at  25c..  time  of  delivery  being 
indefinite,  but  extending  nominally  for  12 
months.  Contrary  to  some  reports,  the 
price  was  a  firm  bargain  and  is  not  sub- 
ject to  readjustment. 

During  April,  refined  copper  to  the 
amount  of  2.446,960  lb.  was  exported  from 
Baltimore  to  Prance;  10.741,144  lb.  to  Eng- 
land, 5,127,708  lb.  to  Italy  and  2.240,068  lb. 
to  Russia. 

Copper  Sheets — The  price  of  copper 
sheets  remains  the  same  as  quoted  last 
week.  We  quote  hot  rolled  at  39@40c.  per 
lb.,  cold  rolled  Ic.  higher.  Wire  still  quoted 
nominally   35c.    f.o.b.    mill. 

Tin — The  market  was  very  narrow,  and 
the  price  for  Straits  tin  was  62c.  right 
through  the  week,  Banka  tin  was  quoted 
at  60c.  The  deliveries  of  tin  during  June 
were  large,  having  been  3600  tons  at  At- 
lantic ports  and  2798  tons  at  Pacific  ports. 

Belated  cablegram  from  London  quoted 
spot  tin  at  £2453  and  futures  at  £2403  for 
Wednesday,  June  27. 

Lead — .A  rather  large  business  was  done, 
chiefly  for  July  delivery,  the  supply  of 
which  is  evidently  going  to  be  larger  than 
was  expected  a  little  while  ago.  In  the 
St,  Louis  market  business  was  done  at  11 
(ffilljc.  but  the  tonnage  sold  at  the  lower 
price  was  larger  than  at  the  higher.  By 
the  close  of  the  week  the  premium  over  the 
price  of  the  A.  S.  &  R.  Co.  had  all  but  dis- 
appeared. 

Zinc — On  June  28  some  large  business 
was  done  at  about  8|c..  including  one  large 
block  to  a  domestic  consumer.  Following 
these  transactions,  the  volume  of  business 
was  relatively  small,  and  was  at  unchanged 
prices. 

During  the  week  the  government  bought, 
through  the  Zinc  Committee,  23.250.000  lb 
of  high-grade  spelter  at  ISJc.  delivery  ex- 
tending through  the  next   10  months. 

High-grade  spelter  is  quoted  at  13Jc. 
and  intermediate  at  12e.  Brass  .special  "is 
ciuoted  at  93  (B' 10c.  St,  Louis,  offers  at 
10c,  failing  to  secure  business. 

Zinc  dust    is   quoted    at    16®  17c. 

It  is  reported  that  the  new  smelting 
works  of  the  LTnited  Zinc  Smelting  Corpor- 
ation, at  Moundsville.  W,  Va.,  will  be  ready 
for    operation    this    month. 

The  Societe  le  Zinc  des  Pvrfnfes  is  oper- 
ating a  little  plant  of  1000-hp.  at  Fosdans. 
in  the  Pyrenees,  for  the  treatment  of  local 
zinc  ores  by  the  Thierry  electric  furnace. 

Zinc  Slieet.s — Price  of  zinc  sheets  has  rot 
been  changed.  Market  is  still  at  $19  per 
100  lb.   f.o.b.   Peru.  111.,  less  Sfji   discount. 


Other    Metals 


AIu 


II — The  aluminum  market  con- 
tinues quiet  and  without  any  new  features 
of  special  interest.  Quotations  continue  at 
about  the  same  level,  59W61c.  per  lb.  for 
No.   1   ingots  at  New  York. 

Antimony — This  metal  continued  to  be 
dull  and  was  again  a  little  weaker  in  tone. 
We  quote  spot  at  18(!/i]9c.  July-.\ugust 
shipments  from  China  remain  unchanged, 
however,  at  ISJc.  c.i.f..  New  York,  duty 
unpaid. 

Bi.smutli — Quoted  at   $3(fi)3.50  per  lb. 

Cadmium — Quoted   at    $1.50«fl.75   per  lb. 

Cobalt — Quoted   at    $1.70   per  lb. 

Magnesium — Ingot    is   quoted   at    $2.50. 

Nickel — The  market  remains  steady  at 
aotii'hbc.  per  lb  for  nickel.  Electrolytic 
commands  an  additional  5o.  per  lb. 

Tungsten — The  metal  is  quoted  at  $2.40 
per  lb. 

Quicksilver — Market  more  active  and 
stocks  light ;  quotations  being  at  $85,  New 
York.  San  Francisco  reports  by  telegraph, 
$83.50.   active. 

Gold.  Silvc  and  Platinum 

Gold — Gold  coin  to  the  amount  of  $490,000 
has  been  withdrawn  from  the  New  York 
subtreasury    for    shipment    to    Spain.      The 


sum  of  $6,698,000  has  been  transferred  to 
San  Fiancisco  on  account  of  an  equal  ship- 
ment to  Japan. 

Silver — The  demand  for  silver  for  the  Far 
East  market  has  been  very  good,  but  prices 
have  not  been  maintained  at  the  highest 
level  reached,  that  is.  39?  pence  as  sup- 
plies have  been  going  forward  quite  freely. 
Shipments  to  London  during  the  past  week 
were  about  600.000  ounces  The  volume  of 
business  going  in  this  direction  has  not 
been  so  large  because  the  London  price  has 
not  been  able  to  attract  the  bullion  and 
meet  the  freight  and  war  rate  differential 
as  against   the   Pacific  route. 

The  LTnited  States  Treasury  in  Mav  pur- 
cha.sed  3,000.000  oz.  of  silver  for  coinage 
purposes.  An  extra  amount  of  coins  will 
be  needed  for  payment  of  soldiers  and  sail- 
ors abroad. 

It  is  stated  in  an  official  French  report 
that,  owing  to  the  increasing  demand  for 
silver  coins,  the  total  mined  in  1916  amount- 
ed to  154.283,813.50  francs  in  nominal  value, 
representing  a  total  78.7^  above  that  of 
1915,  and  a  weight  of  silver  exceeding  20,- 
700,000  fine  oz.  This  coinage  is  annlied  to 
replace    small    paper    notes    in    circulation. 

Mexican  dollars  at  New  York,  June  27. 
61Jc.  ;  28,  6Uc.  ;  29,  61jc.  ;  30,  6Hc.  ;  Julv 
2,  615c. 

Platinum — This  market  was,  a  little 
weaker,  business  having  been  done  at 
$102  Si  104,  which  we  quote  for  the  week. 

Our  correspondent  at  Petrograd  renorts. 
under  date  of  May  7.  that  the  situation  is 
generally  without  change.  The  total  trans- 
actions for  the  last  fortnight  were  not 
large.  The  demand  has  increased,  esne- 
cially  by  the  jewelers.  Prices  varied  wide- 
ly. Small  quantities  have  been  sold  in 
Petrograd  at  the  price  of  lOS.non  rubles  per 
pood  of  crude  platinum.  The  price  reported 
last  week  was  105,000  rubles  per  pood. 

Pallacliuni — This  metal  was  again  strong- 
er, sales  having  been  made  at  $110.  and 
at  the  close  of  the  week  there  were  re- 
ported to  he  huvers  at  $115.  We  quote 
$110(<?115   for  the  week. 

Zinc  and  Lead  Ore  Markets 

Platteville,  Wis..  .June  30 — Blende,  basis 
60'",  Zn.  $75  for  premium  ore  down  to  $70 
for  medium  grade.  Lead  ore.  basis  SO*^; 
Pb,   $130  per  ton. 


Sul- 
Lead     phur 
102        858 
2949  13934 


Zinc 
Week's  shipment  in  tons.    364  0 

Year  to   d-^te    70177 

Corresponding    period    of 

last    vear     59S58      5167   15000 

P'lipnofl  during  week  to  separating  plants, 
3777  of  zinc  ore. 

■Tnplin.  Mo..  .lune  SO — Blende,  per  ton. 
high  $84.30;  basis  60';  Zn.  premium  $80® 
75  ;  medium  to  low.  $70f;>  65  :  cnbiminQ  .ipr 
ton,  basis  40';f  Zn,  $40;  average  selling 
price,   all   grades  of  zinc.    $71  04    nor  ton. 

Lead,  high  $135,50:  basis  80^;  Pb  «130(ff 
120;  average  selling  price,  all  grades  of 
lead.   $120  per  ton. 

Shipments  the  week-  B'e"<1e.  9S")  tons, 
calamine,  1188  tons.  lead.  1731  tons.  Value, 
all  ores  the  week.  $994,640.  Value,  all  ores 
six  months,  $23,317  660.  Shipments  six 
months:  blende.  230.296  tons.  cal;imine. 
22,434  tons,  lead,  41.255  tons.  Increa.se 
over  first  half  last  vear:  blende.  50.288 
tons,  calamine,  8005  tons,  lead,  10.393  tons. 

Prices  declined  $5  per  ton  on  all  grades 
of  zinc  this  week,  after  six  weeks  without 
change.  Lead  declined  $15.  recovering  $5 
todav.  closing  at  $120  basis.  Rach  week  one 
or  more  mills  close  in  the  sheet  groimd  area 
on  account  of  high  cost  of  material  and 
supplies. 


Other  Ores 


Anfi-nony  Ore — Sales  reported  at  $2.20 
per  unit. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bes.semer.  $5  95  : 
old-range  nonbessetner  $5  20  ;  Mesabi  bes- 
semer,  $5,70  and  Mesabi  nonhessemer. 
$5.05. 

Muneanrsr  Ore — Prices  have  advanced, 
$1.05  per  unit  being  rei)orted  paid  for  high 
grade  metallurgical  ore. 
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Molybdrnum  Ore  —  Small  transactions 
were  reported  at  12.10  per  lb.  of  molybde- 
num sulphide  in  concentrates  a.ssaying 
90  re. 

P>-rite» — Spanish  lumi)  quoted  at  15c.  per 
unit  on  basis  on  Ifs.  ocean  frelKht.  buyer 
to  pay  war  risk,  e.xcess  freight  and  any 
dutv.  Ocean  freights  from  S.ls.  to  423.  6d. 
Available  domestic  sup;ily  is  light,  since 
most  of  the  supply  Is  contracted  for. 

Tonc^trn  Ore — The  market  was  all  but 
bare  of  supplies  and  consequently  prices 
have  stiffened  materially.  Spot  wolframite 
of  high  grade  realized  $21*.  while  scheellte 
sold  at  Jl'.'i.  basis  of  6il':.  for  l)oth  spot 
and  forwaril  deliveries,  with  buyers  over. 
We  i|Uote  the  market  firm  at  Jl'2  for  wolf- 
ramite  and    J2ri    for  scheellte. 

Iron  Trade  Review 

NEW    YOKK — 4uly    « 

Far  from  there  being  any  deviation  from 
the  upward  cjiirse  of  the  pig-iron  market, 
the  prices  each  day  are  higher  for  prac- 
tically every  grade  There  is  no  certainty 
over  "night  what  the  next  quotation  will  he 
for  any  brand  of  iron  The  consumers  are 
at  a  loss  to  determine  a  proper  course  to 
pursue. 

PITTSBrROH — inly    i 

Opinion  in  the  iron  and  steel  trade  i." 
now-  rapidly  swinging  toward  the  idea 
that  there  will  have  to  he  some  form  of 
Government  regulation  as  to  prices  or  de- 
liveries or  perhaps  both  While  the  opinion 
is  far  from  general  it  is  held  by  many  who 
look  the  farthest  ahead  and  who  realize 
that  the  present  prices,  averaging  in  the 
neighborhood  of  $5n  a  ton  above  prices  at 
which  material  is  now  being  delivered,  can- 
not be  paid  by  the  average  consumer,  and 
who  realize  also  that  deliveries  on  exist- 
ing contracts  must  be  delayed  by  the  prior- 
itv  given  to  Government  work  and  that  if 
these  delays  are  not  properly  apportioned 
the  prosecution  of  the  war  will  be  inter- 
fered with. 

The  fixing  of  coal  prices  on  June  2S  at  a 
reduction '  of  about  one-third  has  greatly 
encouraged  the  idea  of  regulation  ot  steel 
prices,  without  much  consideration  being 
given  to  the  important  fnvl  that  the  coal 
operators  had  nearly  clear  order  books 
while  the  order  books  of  steel  mills  are 
congested,  yet  with  much  Government  buy- 
ing in  prospect.  Regulation  of  deliveries 
therefore  seems  to  be  at  least  as  Important 
as    regulation    of   prices. 

The  scrap  market,  always  sensitive,  de- 
clined a  week  ago  as  already  reported  and 
the  lower  i)r!ces  have  continued,  being  at- 
tributed to  fear  that  finished  steel  price 
regulation  ^vill  come  and  reduce  the  buying 
power  of  the  mills.  I'ig  iron  has  not  de- 
clined, but  on  the  whole  has  not  stiffened. 
In  billets  and  sheet  bars  the  market  is  very 
narrow.  In  finished  steel  products  trans- 
actions continue  to  decrease  in  volume,  and 
prices  are  made  by  the  few  consumers  who 
are  specially  positioned  so  as  to  be  able 
to  pay  the  very  high  prices  to  the  few  s-na'l 
mHls  that  can  still  m.ike  deliveries  in  from 
three  to  six  months  There  is  no  regular 
market  at  all  for  forward  delivery,  say 
after  six  months,  as  the  large  mills  will 
not  sell  and  btiyers  are  in  no  mood  to  con- 
tmrt  Apparently  the  whole  iron  and  stee' 
market  Is  In  chaos  but  there  Is  really  goo  I 
reasoii  to  believe  that  it  is  simply  awaiting 
the  .new  order  of  things  to  be  developed 
either  hy  the  authority  or  at  the  suggestion 
of  the  Government. 

PIk     Iron — Some    sales     are     reported     at 

alH>ve  th.>sc  fjuoted   a   week   ago   but 

J  ■.ri   the   whole  are  more  timid  on  ac- 

I  igh  prices  and  the  possibility 

■    regulation,   and    the   market 

1  hardly  Ih-  iiuoled  al>ove  the 

i^t     week:        Hessemer.     ISfi'ti 

1...     .      S.ltfiiiS;    foundry   and    malle- 

'.    fob     vallev    furnaces.    ilBc. 

red    I'itlsburgh 

f.    i'i  n-.  K'MnTal  demand,  while 

:    I  i  ■  Mien   are  unwlll- 

I    exrefit    for   the 

'he    price    bubble 

-    ..!i     a     few     weeks. 
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STOCK     QUOTATIONS— Continued 
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AlMka  Gold  M 

!>\ 

Alaska  Juneau 

*'. 

1001 

Am.  Sm.  4  Ret ,  pt 

113! 

Am.  Sm.  .'Vr  ,  pf.,  A 

99'. 

190 

Am.  Zinc        

31! 

Am.  Zinc,  pi 

«0 

.SO! 

Batonllas  MIn 
Bethlehem  Sloel 

7.^ 

!Hli 

Brlhlchcm  Sicel.  pt. 

1120 

Butic  A  Superior 

39) 

3.S| 

t:hlno 

.■W 

Colo.  Fuel  ft  Iron  . . 

52 

Crucible  Steel 

go! 

Dome  Mines. 

Federal  M.  *  s 

14 

Federal  M.*S.pt 

42 

Oreat  Nor  .orectr. 

32 

40 

Cult  States  .Sled 

12« 

1001 

Inspiration  Con 

Bl! 

391 

Kcnnecolt. 

44) 

»fil 

Miami  Copper   . 
Nat'IL«d.rom. 

401 

S6 

National  I,ead.  pt 

109 

Nev.  Consol     

23 

Ontario  MIn 

S 

Quicksilver  

Quicksilver,  pf 

I 

Ray  fon   

28 

Republic!  As..com.. 

nil 

Republic  I.  A  s.,pt 

1021 

sioes-Sihemeld. 

.IS 

Tennessee  C.  AC.. 

171 

U.  .S.  Steel,  com 

1281 

U.  S.  Steel,  pf 

117! 

Utah  Copper 
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This  index  is  a  convenient  reference  to 
the  current  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  We  will  furnish  a 
copy  of  any  article  (if  in  print)  m  the 
original  language  for  the  price  quoted. 
"VVliere  no  price  is  quoted  the  cost  is  un- 
known. Inasmuch  as  the  papers  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  following  prices  :  20c.  each, 
six  for  $1,  33  for  $5,  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons  if  so  requested. 


COPPER 

7375 — ANACONDA'S  Finances.  W.  R. 
Ingalls.  (Eng.  and  Min.  Journ,,  June  16, 
1917  ;    4    pp.,    illus.) 

7376  —  CALIFORNIA  —  Engels  Copper 
-lines,  California.  Lewis  H.  Eddy.  (Eng. 
and  Min.  Journ.,  May  26,  1917;  13  PP-. 
illus) 

7377 — CALUMET  AND  ARIZONA — 
Stoping  in  the  Calumet  &  Arizona  Mines, 
Bisbee,  Ariz.  Discussion  of  paper  of  Philip 
D  Wilson.  (Bull.  A.  I.  M.  E.,  May,  1917; 
3J   pp.,   illus.)      40c. 

7378 — COST  of  Producing  Copper.  (Eng. 
and  Min.  Journ.,  June  9,   1917;   J  p.) 

7379 — LEACHING  of  Low-Grade  Copper 
Ores.  Joseph  Irving.  (Eng.  and  Mm, 
Journ.,    Mav    26,    1017;    2    pp.,    illus.) 

7380— PLUMAS  COPPER  BELT.  G.  H. 
Goodhue.  (Eng.  and  Min.  Journ.,  June  2, 
1917  ;   13  pp..   illus.) 

7381— REPORTS  AND  ACCOUNTS— 
Standardization  of  Copper-Mining  Com- 
panies' Reports,  Accounts  and  Costs.  T.  O. 
McGrath.  (Eng.  and  Min.  Journ.,  May  26, 
1917:    1    p.) 

7382 — SOUTH  AMERICA — The  Proposed 
Corocoro  Mill.  Bolivia.  Mark  R.  Lamb. 
(Eng.  and  Min.  Journ.,  June  16,  1917;  2 
pp.,    illus.) 

7383 — UTAH — Deep  Creek,  Clifton  Min- 
ing District,  Utah.  A.  E.  Custer.  (Eng. 
and  Min.  Journ.,  May  26,  1917;  5J  pp., 
illus.) 

GOLD    DREDGINO    AND    PrACER 

MINING 

7384 — CALIFORNI.A — Dredge   with   Four 

Tailings  Conveyors.     Lewis  H.  Eddy.     (Eng. 

and    Min.    Journ.,    June    23,    1917;    3J    pp., 

illus.) 

7385 — NEVADA — Placer  Deposits  of  the 
Manhattan  District,  Nevada.  Henry  G. 
Ferguson.  (Bull.  640-J,  U.  S.  Geol.  Surv., 
Jan.   20,   1917  ;   31  pp.,   illus.) 

7386 — SIBERIAN  Mine-Timbering  Meth- 
ods. Henrv  M.  Payne.  (Eng.  and  Min. 
Journ.,   June   9,    1917;    IJ   pp.,   illus.) 

GOLD     AND     SILVER — GENERAL 
7387 — ALLOY — Les     Alliages      de      Man- 
ganese  avec    I'Or.      L.    Hahn    and    S.    Kyro- 
poulos.       (Rev.     de    Met.,     Jan. -Feb.,     1917; 
lOJ    pp.,    illus.) 

7388 — AUSTRALIA — Proposed  Rejuvena- 
tion of  Bendigo.  (Eng.  and  Min.  Journ., 
June  23,  1917;  2J  pp.,  illus.)  Abstract  of 
report    made    by    E.    C.    Dyason. 

7389 — CALIFORNIA  —  Some  California 
Mother  Lode  Mines.  Lewis  H.  Eddy. 
(Eng.  and  Min.  Journ.,  June  9,  1917;  3 
p.) 

7390 — CANADA — Manitoba  As  a  Mining 
Province.  J.  A.  Campbell.  (Eng.  and  Min. 
Journ.,  June   23,    1917;    2J  pp.,   illus.) 

7391 — IDAHO — Mining  Costs  at  Bunker 
Hill  &  Sullivan.  (Eng.  and  Min.  Journ., 
June   9,   1917  ;    U  pp.) 

7392 — NEVADA — The  Belmont  Camp, 
Nevada.  Wilson  W.  Hughes.  ( Eng.  and 
Min.   Journ.,  June   9,   1917;   2   pp.,   illus.) 

7353 — ONTARIO — Kowkash  Gold  Area. 
P.  E.  Hopkins.  (Report,  Ont.  Bureau  of 
Mines.  Vol.  XXV.  Part  I,  1916  ;  lOJ  pp.,' 
illus.) 

7394 — QUEENSL.VND — The  Mystery  Bis- 
muth. Gold  and  Silver  Mine,  Mount  Langan, 
Near  Blackbutt.  W.  E.  Cameron.  (Queens- 
land Govt.  Min.  Journ.,  Apr.  14,  1917;  1 
p.)      60c.  I 

7395 — RAND — Mining  Problems  on  the 
Rand.  H.  Foster  Bain.  (Min.  and  Sci. 
Press,  May  26,  June  2,  1917;  Hi  pp.,  illus.) 
40c. 


7396 — UTAH — Deep  Creek,  Clifton  Min- 
ing District,  Utah.  A.  E.  Custer.  (Eng. 
and  Min.  Journ.,  May  26,  1917  ;  5J  pp., 
illus.) 

7397 — WEST  AUSTRALIA — Ore  Treat- 
ment at  the  Perseverance  Mine,  Kalgoorlie, 
West  Australia.  W.  R.  Cloutman.  (Min. 
Mag.,   May  1917;    5   pp.,   illus.) 

IRON  ORE  DEPOHITS 
MINING,  ETC. 
7398 — CUBA — Geology  of  the  Iron-Ore 
Deposits  of  the  Firmeza  District,  Oriente 
Province,  Cuba.  Max  Roesler.  (Bull.,  A.  I. 
M.  E.,  May,  1917;  3  pp.)  Author's  reply 
to   discussion.      40c. 

7399 — ENGLAND — Iron  Ores  of  the 
Forest  of  Dean.  R.  Moroni  Kendrick. 
(Iron  and  Coal  Tr.  Rev.,  May  25,  1917; 
1    p.)       40c. 

7400 — LAKE  SUPERIOR  IRON  DIS- 
TRIC^TS,  Reminiscenes  of  the  Development 
of  the.  John  M.  Longyear.  (Bull.  Lake 
Superior  Min.  Inst.,  March,  1917;  13  pp.) 
7401 — NORMANDY — The  Future  of  the 
Iron  and  Coal  Industries  in  Normandy. 
(Iron  and  Coal  Tr.  Rev.,  May  18,  1917; 
IJ   pp.,   illus.)      40c. 

7402 — UNITED  KINGDOM — Our  Sup- 
plies of  Iron  Ore  and  Pig  Iron.  (Economist. 
May  2,  1917  ;  11  pp.)      40c. 

IRON     AND     STEEL — METALLURGY 
7403 — ALLOY     OR     CARBON      STEELS 
versus  Carbonized.     E.  F.  Lake.      (Iron  Age, 
May  3,   1917  ;   2J   pp.)      20c. 

7404 — BASIC  PROCESS  —  L'Historique 
des  Precedes  Basiques  de  Fabrication  de 
L'Acier  et  Sidney  Gilchrist  Thomas.  Leo 
Guillet.  (Rev.  de  Met.,  Jan. -Feb.,  1917  ;  38 
pp.,  illus.) 

7405 — BLAST  FURNACE — Calculations 
with  Reference  to  the  Use  of  Carbon  in 
Modern  American  Blast  Furnaces.  Discus- 
sion of  paper  of  H.  P.  Howland.  (Bull. 
A  I.  M.  E.,  May,  1917;  193  pp.,  illus.)  40c. 
7406 — CAST  IRON — Some  Unusual  Re- 
sults of  Cast-iron  Tests.  Paul  R.  Ramp. 
(Iron   Age.   May    17,    1917;    25    pp.)      20c. 

7407 — CAST-IRON  CORROSION  —  The 
Corrosion  of  Cast  Iron  and  Its  Bearing 
[Tpon  the  Electrolytic  Theory  of  Corrosion. 
K.  A.  Richardson  and  L.  T.  Richardson. 
(.Advance  coi>v.  Am.  Electrochem.  Soc, 
May,   1917  ;   6  pp.,  illus.) 

7408 — CEMENTATION  by  Gas  Under 
Pressure.  F.  C.  Langenberg.  (Advance 
copy.  Iron  and  Steel  Inst.,  May,  1917  ;  25 
pp.,    illus.) 

7409 — CHEMICAL  REACTIONS  of  Iron 
Smelting.  Walther  Mathesius.  (Met.  and 
Cltem.    Eng.,   June   1,    1917;    33   pp.)      40c. 

7410 — ELECTRIC  FURNACE — Renner- 
felt  Electric  F\irnace  Operation.  C.  H. 
vom  Baur.  (Advance  cop.v.  Am.  Electro- 
chem.   Soc,  May,    1917;    5  pp.,   illus.) 

7411— ELECTRIC  FURNACE — The  Beth- 
lehem 10-Ton  Girod  Steel  Furnace.  C.  A. 
Buck.  (Advance  copy.  Am.  Electrochem. 
Soc,    May,    1917;    5    pp.) 

LE.-VD  AND  ZINC 
7418  —  HYDROMBTALLURGY  —  Notes 
Upon  the  Hvdrometallurgical  and  Electro- 
Ivtic  Treatment  of  Zinc  Ore.  E.  E.  Watts. 
('Met.  and  Chem.  Eng.,  June  1.  1917  ;  13  pp.) 
40c. 

7419 — MISSOURI — Laws  of  Distribution 
of  Lead  in  Southeast  Missouri  Ores.  Sergio 
Bagnara.  (Eng.  and  Min.  Journ.,  June  16, 
1917  ;  2.',  pp.,  illus.) 

7420 — MISSOURI — The  Media  Mill,  Webb 
City,  Mo.  H.  B.  Pulsifer.  (Bull.,  A.  I. 
M.  B.,  May,  1917;  11  pp..  illus.) 

7421 — NEW  SOUTH  W.ALES  —  Lead 
Smelting  at  Port  Pirie.  (Min.  Mag.,  May. 
1917  ;   55  pp.) 

7422 — NORTH  -AMERICA  —  Characteris- 
tics of  Zinc  Deposits  in  North  AmeiMca. 
(Frank  L.  Nason.  (Bull.,  A.  I.  M.  E..  May, 
1917  ;  26  pp.,  illus.)      40c 

7423 — SILICATE — A  New  Silicate  of 
Lead  and  Zinc.  P.  A.  Van  den  Meulen. 
(Bull.,  A.  I.  M.  E..  May,  1917;  3  pp.,  illus.) 
40c. 

7424— WORLD'S  ZINC  PRODl'CTIO.N— 
Production  et  Consommation  du  Zinc  dans 
le  Monde.  (G^nie  Civil,  May  12,  1917  :  4J 
pp.,   illus.)      40c. 


OTHER   METALS 

7425  —  ALUMINUM  —  Action  of  Acetic 
Acid  on  Aluminum.  Richard  Seligman  and 
P.  Williams.  (Journ.  Soc.  Chem.  Ind.,  Apr. 
30,  1917  ;  6.^  pp.) 

7426 — ALUMINUM — La  Fabrication  de 
I'Alumine.  (Journ.  du  Four  Blec,  Apr.  1 
and  15,  1917  ;  23  po.) 

7427  —  ALUMINUM  —  La  Nostra  Ric- 
chezza  Mineraria  di  Domani ;  rAUuminio. 
(La  Miniera  Italiana,  Mar.,  1917;  IJ  pp.) 

7428  —  ARSENIC  —  Queensland  Mineral 
Deposits,  X  in  series.  A  review  of  Occur- 
rences, Production,  Values  and  Prospects, 
B.  Dunstan.  (Queensland  Govt.  Min.  Journ., 
Apr.  14,  1917  ;  5  pp.)     60c. 

7429 — BISMUTH — The  My.stery  Bismuth, 
Gold  and  Silver  Mine,  Mount  Langan,  Near 
Blackbutt.  W.  E.  Cameron.  (Queensland 
Govt.  Min.  Journ.,  Apr.    14,  1917;   1   p.) 

7430 — MANG.ANESE  —  The  Significance 
of  Manganese  in  American  Steel  Metallurgy. 
Discussion  of  paper  of  F.  H.  Willcox.  (Bull.. 
A.  I.  M.  E.,  Mav.  1917  ;  13  pp.)     40c. 

7431 — MANGANESE  ALLOA' — Les  Al- 
liages de  Manganese  avec  I'Or.  L.  Hahn 
and  S.  Kyropoulos.  (Rev.  de  Met.,  Jan.- 
Feb.,  1917  ;   lOJ  pp.,  illus.) 

7432 — MOLA-BDENITE  —  The  Kitchener 
Molybdenite  Mine,  Kliartoum.  E.  Cecil 
Saint-Smith.  (Queensland  Govt.  Min.  Journ., 
May  15,  1917;  3  pp.,  illus.)      60c. 

7433 — NICKEL  in  1915.  Frank  L.  Hess. 
(Mineral  Resources  of  U.  S.,  1915 — Part  I, 
Jan.  12,  1917  ;  24  pp.) 

7434— PLATINUM — New  Alloys  to  Re- 
place Platinum.  F.  A.  Fahrenwald.  (Journ. 
Ind.  and  Eng.  Chem.,  June,  1917  ;  71  pp., 
illus.)      60c. 

7435 — PLATINUM  Deposits  in  Spain. 
(U.  S.  Commerce  Reports,  May  5,  1917;  IJ 
pp.) 

NONMETALLIC    MINERALS 

7444 — ASBESTOS — The  Asbestos  Indt's- 
trv  at  the  Cape.  .Annual  report,  Dept. 
Mines  and  Industries  Union  of  S.  Afr.  1915. 
(Bull.  Imp.  Inst.,  A'ol.  XIV,  No.  4^  Oct.-Dec. 

1916  ;   4  pp.) 

7445 — ASBESTOS — The  Genesis  of  As- 
bestos and  Asbe.stiform  Minerals.  (Bull., 
A.   I.   M.   E.,  May.   1917:   3  pp.)      40c 

7446 — BORAX  in  1915.  Chas.  G.  Tale. 
(Mineral  Resources  of  U.  S.,  1915 — Part  II, 
Dec.   18,   1916  ;   2  pp.,  illus.) 

7447 — CLAA'S — Mining  Clays.  J.  B. 
Stoneking.  (Clay  AVorker,  Apr.  6.  1917; 
2  pp.,  illus.)      'iOc. 

7448 — DIAMONDS — South  African  Dia- 
mond Industry.  A.  Cooper  Key.  (Eng.  and 
Min.  Journ.,  June  9,  1917;  3  P) 

7449 — FULLER'S  E.ARTH  and  Its  Valua- 
tion for  the  Oil  Industry.  Theodore  G. 
Richert.  (Journ.  Ind.  and  Eng.  Chem.. 
June,   1917;   11  pp..   illus.)      60c. 

74,r;o — MICA.  (Bull.  Pan.  Am.  Union, 
Apr.,  1917:   16  pp..  illu.s.)      20c. 

74.51 — NITR.ATES — "Caliche"  Deposits  of 
Atacama  Desert,  Chile.  Fred  MacCoy. 
(Eng.  and  Min.  Journ.,  June  16,  1917  ;  2  pp., 
illus.) 

7452 — NITR.ATES — La  Industria  Sall- 
trera.  Luis  .Alberto  Cariola.  (Bol.  Soc. 
de  Fomento  Fabril,  Feb.,  1917;  5J  pp.) 

74.53  —  PHOSPHATE  DEPOSITS  —  The 
Garrison  and  Philipsburg  Phosi)hate  Fields. 
Mont.  J.  T.  r;iidee.  (Bull.  640-K.  U.  S. 
Ceol.   Surv.,    1917:    34    pp..   illus.) 

7454 — PHOSPHATE  DEPOSITS  of  the 
World.    (Min.  Jlag..  May.  1917;  25  pp.)    40c. 

7  455 — PHOSPH.ATES — The  Constitution 
of  the  .Alkali  Phosphates  and  Some  New 
Double  Phosphates.  John  H.  Smith.  (Journ. 
Soc.  Chem.  Ind,.  Apr.  30,  1917  :  4  pp.) 

745i;__pOT.ASH — .A  Study  of  the  Deter- 
mination of  Potash  Chiefly  Concerned  with 
the  Lini'o-Crladding  Method.  P.  L.  Hib- 
bard.      (Journ.   Ind.   and  Eng.   Chem.,   Ma.v. 

1917  ;    83   pp.)      BOc. 

7457 — POTASH  as  a  Byproduct  from  the 
Blast  Furnace.  Discussion  of  paiier  of  R  J. 
Wvsor.  (Bull..  A.  I.  M.  E..  May.  1917; 
2   iip.)      40c. 

7458 — PA'RITE — The  Constitution  of  Py- 
rite  and  Allied  Min'-'nls.  W.  H.  Goodchild. 
(Min.   Mag..   May.    I;il7:   51  pp.)      iOc. 

7459 — PA'RITES — Iron  Pyrites  Deposits 
in  Southeastern  Ontario.  P.  E.  Hopkln,s. 
(Report.  Ont.  Bureau  of  Mines,  Vol.  XXV, 
Part  I,  1916;  71  pp.,  lUus.l 
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7460  —  CAI.IFOR.N1A  —  Natural  Gas  in 
Southern  California.  J.  M.  Borkley.  (Min. 
and  Oil  Bull..  June.  1917  ■  4  pp.  illus.)     2nc. 

7461 — COLORADO — Oil  Shale  in  .Vorth- 
western  Colorado  and  .\djacent  Areas. 
Dean  E.  Winchester.  (Bull  641-F,  V.  S. 
GeoL  Surv.,  1916:  60  pp..  illus.) 

7462 — DRILLING — The  Need  and  .\dvan- 
tages  of  a  National  Bureau  of  Well-Log 
Statistics.  Discussion  of  paper  of  W.  G. 
Matteson.  (Bull.  125,  A.  I.  M.  E..  May. 
1917  ;   1  p.) 

7463— E.XSTERN  UNITED  STATES — Oil 
Resources  of  Black  Shales  of  the  Eastern 
United  States.  Geo.  H.  Ashley.  (Bull. 
641-J.  U.  S.  Geol.  Surv..   1917:   23  pp  ) 

7464 — FEDERAL  C0-0PER.\T10.N"  with 
the  Oil  Industry.  H.  G.  James.  (Proc.  Am. 
Min.  Congress,   Nov..   1916:   185  pp.) 

7465. — G.ASOLINE — The  Petroleum  and 
Gasoline  Situation.  Van.  H.  Manning 
(Met.  and  Chem.  Eng..  June  1,  191i;  IJ 
pp.)     40c. 

7466 — GEOLOGY — The  Diastrophic  Theo- 
ry. Marcel  R.  Daly.  (Bull.,  A.  I.  M.  E.. 
May,  1917:  21  pp.,  illus.)  Authors  reply 
to  discussion.      40c 

7467  —  MONT.\N.\  —  Anticlines  in  the 
Blackfeet  Indian  Reservation,  Mont.  Eu- 
gene Stebinger.  (Bull.  641-J,  U.  S.  Geol. 
Sur\-.,  1917  :   25  pp..  illus.) 

7468 — OHIO — The  Cleveland  Gas  Field. 
Cuvahoga  Countv.  Ohio,  with  a  Study  of 
Rock  Pressure.  (Bull,  661 -.\.  U.  S.  Geol. 
Sur\-.,   1917:    68   pp.,  illus.) 

7469 — WORLD'S  OIL  SUPPLY,  The. 
Ralph  Arnold.  (Pub.  by  the  Author,  1917; 
17J   pp.) 

74711 — WYOMING — ,\nticlines  in  Central 
Wyoming.  C.  J.  Hares.  (Bull.  641-1.  U.  S. 
Geol.  Sur\-.,  1916;  47  pp.,  illus.) 

7471 — WYOMING — The  Oregon  Basin 
Gas  and  Oil  Field,  Park  County.  Victor 
Ziegler.  (Bull.  15,  Wyoming  State  Geolo- 
gist's Office,   1917:   32  pp.,  illus.) 

ECONOMIC    GEOLOGY— GENERAL 

7472 ARIZONA — The  Geologic  Distribu- 
tion and  ("ienesis  of  the  Metals  in  the  Santa 
Rita — Patagonia  Mountains,  Arizona.  Frank 
C  Schrader.  (Econ.  (^eol.,  .\pr.-May,  1917; 
32  pp.)      60c. 

7473 — MAGMATIC  SEGREGATION  and 
Ore  Genesi.s.  Joseph  T.  Singewald.  Jr. 
(Min.  and  Sci.  Press,  May  26,  1917;  4  pp.) 
20c 

7474 — RUSSIA— Geology     and     Ore     De- 

rslts  of  the   Tetiuxe   District,   Russia      G. 
Nishihara.        (Econ.     Geol..     Apr.-May, 
1917  ;    9 J    pp.,   illus.)      60c. 

7475 — SOUTH  AFRICA — Some  Problems 
in  South  African  Geolog>- — IV.  Percy  A. 
Wagner.  Jr.  (So.  Afr.  Min.  Journ..  Apr.  14, 
1917-  U  PP  )  Paper  before  Geol.  Soc  of 
So.  Afr.     40c 

7476 — SOUTH  AFRICA — The  Economic 
Geologj-  of  the  Insizwa  Range.  W.  H. 
Goodchild.  (Bull.  152,  I.  M.  M.,  May  Ir, 
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previously  indexed. 

7477 — YUKON  TERRITORY — ^^^1eafon 
Di.strlct.  Southern  Yukon.  D.  D.  Calmest. 
(Report,  Can.  Geol.  Surv..  1915;  14  pp., 
illus  ) 
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747S — DUTY  OF  INSPECTION.  Chesia 
C  Sherlock.  (Eng.  and  Min.  Journ..  June 
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7I79_EXTRALATERAL  RIGHT:  Shall 
It  Be  Abolished"  Wm.  E.  Colby  (.Min. 
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7480 — MEXIC(T — The  Mexican  Con.ititu- 
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I.ea.«e  I-aw      (Tex.  Mineral  Reaourcen,  Apr., 
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74X2  —  ACCIDENTS  —  Coal-Mlne  Fntnli- 
lles  In  the  United  .Slates.  March,  1917.  Al- 
bert H  Fav.  (U.  3.  Bureau  of  Mines, 
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7m — ALAPAMA — .Statistics  of  the  Min- 
eral Production  of  Alabama  for  1915  Eu- 
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Inncy.  (Alaska  Mine  Inspector's  Report, 
191«;  «<!  pp  ) 

74115 — BRITISH  COLUMBIA — Surf  Inlet 
Mines.  B.  C.  (Min.  and  Eng.  Rec  .  May  IB. 
1917  ;    2|   pp.   Illus  )      2nc. 

74)16 — CALIFORNIA — Disreitard  of  Dnn- 


Lewia    H     Eddy        (Eng     and    Min.    Ja 


jer  the  CniH>e  of  Mountain   King   KHialltle 
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June   16.   1917  :    2   pp.   Illus.) 
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74S8 — DRAINAGE — Concreting  a  Creek 
Channel.  C.  W.  Wardle.  (Eng.  and  Min. 
Journ..  June  2,  1917:  IJ  pp.,  illus.) 

7489 — EXPLOSIVES — Perseverance  Mine 
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7490 — FEDERAL  AID  to  Mining  Effi- 
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and  Mining.  Van.  H.  Manning.  (Proc.  .\m. 
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7491 — FIRES — Carbon  Dioxide  as  an 
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Special  Reference  to  Its  Application  at  the 
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7492 — HOIST  RECORD  at  Palmer  Shaft. 
H.  H.  Hodgkinson.  (Eng.  and  Min.  Journ.. 
June  23,  1917  ;   3  p.,  illus.) 

7493 — MINE  GASE.S — Limits  of  Complete 
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and  of  Industrial  (".ases  with  Air.  Geo. 
A.  Burrell  and  Alfred  W.  O.TUger.  (U.  S. 
Bureau  of  Mines,  1917;  13  pp.,  illus.) 

7494 — OREGON — Bohemia  District.  Ore- 
gon. (Alaska  and  Northwest  Min.  Journ.. 
Mav.  1917  :  H  pp.,  illus.) 

7495 — PERU — The  Mining  Industry  of 
Peru.  F.  C.  Fuchs.  (Eng.  and  Min.  Journ.. 
June  9.   1917  :   4  pp.) 

7496 — QU.XRRYING  Limestone  Under- 
ground. Ravmond  B.  Ladoo.  ( Eng.  and 
Min.  Journ..  June  2.   1917:  4  pp..  illus.) 

7497 — RAND — Mining  Problems  on  the 
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illus.)      40c. 

7498 — S.\FETY  LAMPS — Development  In 
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pp.,  illus.) 

7501 — STOPE  MEASUREMENT  at  Mes- 
sina. Wm.  Whyte.  (Bull.  152.  I  M.  SI., 
May  17.  1917:  6  pp.)  Discussion  of  article 
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7502 — STOPING  in  the  Calumet  &  ..Ari- 
zona Mines.  Bisbee.  Ariz.  Discussion  of 
paper  of  Philip  P.  Wilson.  (Bull..  A.  I.  M. 
E..  May,  1917:  31  pp.,  illus.)      4"c. 

7503_SURVEYIN(5 — Notes  on  Mine  Sur- 
ve\1ng  Methods  at  the  Mason  Valley  Mines 
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illus.) 
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7504 — BUTTE — Flotation  Litigation  at 
Butte.  (Eng.  and  Min.  Journ..  June  2. 
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Discussion  of  paper  of  John  W.  Bell.  (Bull.. 
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copy.  Iron  and  Steel  Inst..  May.  1917  :  21 
pp.,   illus.) 

MINING    AND     META  LLUROirAL 
.M.XrillNERY 
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7531— MINE  PUMPS.  Fred  J.  Schwarz. 
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20c. 
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7535 — TRAMWAY  at  the  Tacoma  Smelt- 
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7537 — COAI,  WASTAGE.  Francis  5!. 
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ucts  in  1915.  C.  E.  I/esher  (Mineral  n«< 
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Ammonia  Leaching  of  Calumet  Tailings 


The  ammonia  leaching  plant  of  the  Calumet  &  Hecla 
Mining  Co.  is  probably  the  first  large-scale  installation 
of  its  kind.  It  is  handling  2000  tons  per  day  of  sands, 
recovering  an  average  of  about  75'^,c  of  the  copper  con- 
tent at  a  cost  of  about  6c.  per  lb.  of  copper  sold. 


THE   ammonia   leaching  plant   of  the   Calumet   & 
Hecla  Mining  Co.  went  into  commission  on  a  limit- 
ed scale  in  July  of  last  year.    By  February  of  this 
year  the  entire  plant  of  2000  tons  daily  capacity  was  fin- 


by  c.  harry  benedict 

Metallurgist  for  the  Calumet  &  Hecla   Wining  Co. 

commission  as  quickly  as  the  construction  work  on  it 

was  finished.  So  far  as  I  know,  this  is  the  first  ex- 
ample of  the  successful  commercial  operation  of  an 
ammonia  leaching  process,  and  its  apparent  simplicity 
in  operation  has  been  such  as  to  make  it  difl^icult  to 
understand  why  such  a  method,  or  a  similar  one,  had 
not  been  devised  years  before.  As  far  back  as  1871,  in 
discussing  a  paper  before  the  American  Institute  of 
Mining  Engineers,  the  matter  of  the  native  copper 
losses  in  Calumet  &  Hecla  tailings  was  taken  up  and 
the  fact  was  brought  out  by  a  Mr.  McFarlane  that 
this  copper,  in  the  fines  at  least,  could  be  almost  com- 


IXTERIOR  VIEWS  OF  THE  CALUMET  &  HECLA  AMMONIA  LEACHING  PLANT.  LAKE  LINDEN.  MICHIGAN 


Fig.   1 — Settling  tanks 

Fig.    2 — Crane  handling  the  distributor 

Fig.   3 — Distributor     in     place,     portable 


launder  being  adjusted  Fig.   C— Inside    of    tank,     showing    filter 

Fig    4 — Solution  inflow  grating    on    the    bottom    and    the    central 

Fig.    5 — Crane   handling   the    tank    cones     standard  for  the  distributor 


ished,  and  at  present  the  foundations  are  in  for  doubling  pletely  dissolved  in  solutions  of  ammonium  salts.  The 
it.  There  have  been  no  difficulties  of  any  kind  in  starting  matter  was  evidently  not  followed  up,  although  there 
the  plant,  and  one  sand  tank  after  another  was  put  into     were   some   investigators   in   the   field,   and   in    1904   a 
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patent  was  issued  to  Ernest  A.  LeSueur,  of  Ottawa, 
for  an  ammonia  process,  and  in  his  patent  description 
he  mentioned  the  Calumet  &  Hecla  sands.  This  patent 
was  called  to  my  attention  about  ten  years  ago,  and 
Mr.  LeSueur  and  myself  did  a  little  work  on  the  matter; 
and  while  it  was  evident  that  it  was  easy  to  get  the 
copper  into  solution,  we  were  not  able  to  hit  upon  any 
method  that  seemed  feasible  for  getting  back  the  copper 
after  once  it  was  dissolved. 

The  matter  was  dropped  entirely  until  the  fall  of 
1912.  At  this  time,  having  occasion  to  familiarize 
myself  with  the  distillation  of  ammonia  products,  the 
idea  occurred  to  me  of  using  this  method  of  recovering 
copper  from  solution.  A  test  of  the  process  on  a 
laboratory  scale  at  once  gave  great  promise,  and  it 
was  not  long  before  a  one-ton  plant  was  in  operation. 
This  plant  only  tended  to  confirm  results  obtained  on 
a  smaller  scale,  and  the  ne.xt  step  was  to  build  a  20- 


the  chemistry  of  the  process.  Oxide  of  copper  or 
native  copper  with  the  free  access  of  air,  dissolves  in 
ammonium  carbonate  to  form  cupric  ammonium  car- 
bonate, probably  according  to  the  following  reactions: 
Cu  +  O  =  CuO 
CuO  -f  (NH,),C03  =  CuCO, .  2NH,  +  H,0 
This  cupric  ammonium  carbonate,  in  the  presence  of 
native  copper  and  without  free  access  of  air,  is  reduced 
to  the  cuprous  state  as  follows: 

CuC0,.2NH,  -f  Cu  =  Cu,C0,.2NH, 
The  cuprous  ammonium  carbonate  in  the  presence  of 
air  oxidizes  rapidly  to  the  cupric  state,  and  as  such 
is  capable  of  dissolving  a  further  amount  of  copper. 
Now  either  the  cuprous  or  cupric  ammonium  carbonate, 
when  subjected  to  boiling  or  distillation  with  steam, 
loses  its  ammonia  and  carbonic-acid  gas,  both  of  which 
can  be  absorbed  in  water  and  recovered,  and  as  these 
are  driven  off,  the  cuprous  or  cupric  oxide  is  thrown 
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ton  plant.  This  too,  proved  successful  and  while  there 
were  many  points  that  could  not  be  proved  in  a  plant 
of  this  size,  still  the  apparent  cost  of  the  operation 
was  so  low  and  the  margin  of  profit  indicated  so  large 
that  we  felt  we  could  take  a  chance  on  many  of  the 
doubtful  factors  and  begin  the  construction  of  the  full- 
sized  plant.  The  derision  to  go  ahead  with  this  work 
was  made  in  the  .spring  of  1!)M,  and  the  contracts  for 
much  of  it  had  been  let  when  the  European  War 
broke  out.  The  unsettled  condition  of  affairs  cau.sed 
the  company  to  cancel  these  contracts,  and  it  was  not 
until  toward  the  end  of  the  year  1914  that  we  had 
sufficient  financial  courage  to  go  ahead.  Work  was 
begun  in  earnest  in  the  spring  of  1915,  and  thanks 
to  good  deliveries  of  material,  the  plant  was  in  partial 
operation  within  15  months  of  the  time  ground  was 
broken  for  the  foundations. 

Before  giving  a  detailed  account  of  the  process  as 
finally  applied,  it  may  be  well  to  give  briefly  some  of 


out  of  solution  either  as  a  heavy  powder  or  as  a  scale, 
according  to  this  reaction: 
CuCO,  .2NH,  +  H,0  +  Heat  =  CuO  -f  (NH.),CO, 
If  these  reactions  are  followed  through,  it  will  be  found 
that  the  solvents  are  quantitatively  regenerated  and  that 
the  only  con.sumption  of  a  chemical  -^-lemont  is  that  of 
oxygen  from  the  air.     Not  only  is  this  theoretically  the 
case,  but  it  was  demonstrated  in  the  experimental  work  „, 
on  Calumet  conglomerate  ore  that  these  reactions  did  I 
take  place  about  as   indicated  and   it  was  possible   to  11 
make  a  recovery  in  the  laboratory  of  practically  1 00*^0 
of  the  ammonia.     This  was  done,  however,  by  heating 
the  tailings  after  the  copper  had   been   dissolved  and 
the  sand  washed — an  operation  which  of  cour.se  is  im- 
practicable.   The  amount  of  ammonia  remaining  in  the 
tailings  before  heating  was  small  enough  to  assure  the 
economic   possibilities   of  the   process. 

It  will  be  observed  from  the  reactions  that  the  solvent 
is  cupric  ammonium  carbonate  and  that  this  is  reduced 
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to  the  cuprous  state  in  dissolving  the  native  copper. 
To  reoxidize  this  solution  and  restore  its  solvent  power, 
only  oxygen  of  the  air  is  used,  and  the  success  or  failure 
of  the  process  depends  upon  the  ability  to  oxidize  the 
solutions  quickly  and  without  loss  of  ammonia.  It  is 
impossible  to  work  entirely  in  inclosed  vessels  because 
to  do  that  would  prevent  oxidation,  and  on  the  other 
hand  to  work  entirely  in  open  tanks  is  impractical  not 
only  because  of  the  smell  and  discomfort,  but  also  be- 
cause it  is  almost  sure  to  result  in  excessive  loss  of 
ammonia  from  volatilization.  In  working  with  a  single 
tank,  as  was  done  in  the  experimental  plant,  it  is  easy 
to  get  sufficient  oxidation  of  the  solution  by  superficial 
action  in  the  storage  tanks,  for  the  cuprous  solutions 
have  a  great  avidity  for  oxygen,  and  since  the  cupric 
salt  formed  is  heavier  than  the  cuprous,  convection 
currents  are  set  up  that  aid  materially  in  the  complete 
oxidation  of  the  cuprous  solutions.  It  was  realized  that 
in  a  large  plant  where  the  effluent  solution  from  one 
tank  would  be  in  storage  for  only  a  limited  time  before 
being  used  again  as  a  leaching  solution,  there  would 
be  much  less  opportunity  for  oxidation.  However,  this 
was  worked  out  as  the  size  of  the  plant  increased,  and 
we  have  found  it  a  simple  matter  to  oxidize  the  leach- 
ing solutions  by  blowing  air  through  them  and  to 
absorb  what  little  ammonia  gas  is  driven  off  with  the 
air  in  a  wash  solution.    This  particular  feature,  which 


continuously  would  require  a  type  of  still  different  from 
anything  on  the  market,  and  we  set  about  making  our 
own  apparatus.  We  started  out  with  a  still  consisting 
of  twelve  cylindrical  sections,  each  15  in.  in  diameter 
and  4  in.  high  and  with  a  vertical  shaft  extending  the 
full  length  of  the  still,  fitted  with  a  scraper  for  each 
section.  The  general  principle  of  operation  was  similar 
to  that  of  any  continuous  still,  the  solution  passing 
downward  from  section  to  section  against  the  ascending 
current  of  steam.  This  apparatus  demonstrated  that 
any  scale  of  copper  oxide  formed  could  be  handled  by 
means  of  these  scrapers,  and  a  second  still,  36  in.  in 
diameter,  was  built,  followed  by  the  present  commercial 
stills  84  in.  in  diameter.  They  have  a  capacity  of  over 
150  cu.m.  per  day  of  copper  ammonium  carbonate  solu- 
tion assaying  about  20  grams  NH^  per  liter,  and  the 
same  in  copper. 

The  material  treated  in  the  present  leaching  plant  con- 
sists of  mill  tailings  as  free  from  copper  as  the  mechan- 
ical processes  and  water  concentration  will  permit.  A 
part  of  the  material  comes  from  the  current  tailings 
from  the  mine  rock  and  a  part  of  it  from  corresponding 
tailings  that  have  been  in  Torch  Lake  for  many  years. 
No  matter  what  the  source,  this  material  had  been 
originally  put  through  f'f.-in.  screens  in  a  steam  stamp 
and  is  now  further  ground  in  pebble  mills  to  pass  a 
28-mesh  screen.    This  product  is  then  concentrated  upon 
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caused  the  most  concern   in  experimental  work,  was 
thus  easily  met  as  the  plant  developed. 

The  other  matter  that  caused  a  good  deal  of  diffi- 
culty in  the  experimental  work  was  the  boiling-out  of 
the  solution.  The  oxide  of  copper  as  it  was  thrown 
down  in  the  laboratory  was  a  very  fine  powder  which 
settled  rapidly.  It  was  hoped  that  on  a  large  scale 
this  powder  might  stay  in  suspension  with  sufficient 
agitation  and  then  settle  into  a  pocket  and  be  easily 
removed  by  means  of  a  trap  discharge.  What  was 
actually  found,  however,  was  that  while  a  part  of  the 
o.xide  could  be  handled  by  the  foregoing  methods,  that 
part  of  it  which  had  an  opportunity  of  becoming  super- 
heated, as  it  would  above  the  solution  level,  formed  a 
scale  so  hard  that  it  could  be  removed  with  nothing 
short  of  a  hammer  and  chisel.  It  became  evident  that 
in   order  to   distill  this  copper  ammonium   carbonate 


Wilfley  tables,  and  it  is  the  tailings  from  these  tables 
that  enter  the  leaching  plant.  In  this  leaching  plant 
the  feed,  or  heading,  is  lead  to  16  V-shaped  settling 
tanks,  each  19  i  ft.  long,  10  J  ft.  wide  and  6  J  ft.  deep. 
The  overflow  from  these  settling  tanks  contains  prac- 
tically all  minus  200-mesh  material  and  is  at  present 
a  waste  product,  although  plans  are  under  way  to  treat 
it  by  flotation.  The  thickened  product  from  these  V- 
tanks  is  drawn  off  by  means  of  plugs  and  led  to  eight 
quadruplex  Dorr  classifiers,  the  slimes  from  which  go 
to  waste  and  the  sands  to  leaching  tanks.  This  classi- 
fied product  is  an  ideal  one  for  leaching,  and  while  it 
carries  some  slimes,  it  has  not  been  found  necessary  to 
observe  any  of  the  precautions  sometimes  taken  in 
sand-leaching  processes  for  eliminating  all  traces  of 
colloids.  There  seems  to  be  no  serious  obstruction  to  u 
satisfactory  leaching  rate. 
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The  leaching  tanks  in  the  present  building  are  eight 
in  number  and  arranged  in  two  rows.  Above  each 
row  there  is  an  18-ton  traveling  crane.  The  tanks  are 
of  steel,  54  ft.  in  diameter  and  12  ft.  high,  and  are 
provided  with  removable  covers.  The  joint  between 
the  cover  and  the  tank  is  water-sealed  and  is  made  by 
a  channel  on  the  cover  projecting  Into  a  water-filled 
annular  launder.  The  covers  are  supported  by  the  sides 
of  the  tanks  themselves,  and  there  is  sufficient  head- 
room over  the  tanks  to  permit  three  covers  being  piled 
one  on  top  of  the  other  so  that  the  crane  can  move 
the  distributor  or  cover  over  a  tank  which  is  covered 
and  which  has  upon  it  the  cover  of  an  adjoining  tank. 
There  is  but  one  outlet  for  solutions,  and  that  is  in 
the  bottom  of  the  tank,  near  the  center.  On  the  inside 
of  the  tank  at  the  top  is  the  overflow  launder,  from 
which  there  are  six  outlets.  This  launder,  during  the 
leaching  process,  has  its  outlets  plugged  and  is  used  to 
form  the  water  seal  for  the  cover,  as  already  indicated. 


raised  and  lowered.  Each  distributor  box  is  fitted  with 
four  outlets  which  are  in  turn  provided  with  rubber- 
gasketed  cast-iron  gates.  The  gates,  when  open,  permit 
the  discharge  of  material  into  a  portable  launder  ex- 
tending from  the  distributor  box  to  the  hopper  of  the 
tank  distributor.  By  means  of  the  tipple  already  men- 
tioned, and  the  two  distributor  boxes  with  their  four 
gates  each,  it  is  possible  to  divert  the  feed  to  any  tank. 
For  supporting  the  sands  in  the  tanks  a  filter  grating 
of  wood  is  provided,  and  a  filter  consisting  of  a  lower 
layer  of  coco  matting  over  which  is  8-oz.  duck.  The 
coco  matting  and  the  duck  are  held  in  place  by  calking 
them  with  hemp  ropes  into  grooves  around  the  center 
gate  casting  and  also  around  the  periphery  of  the  tank. 
After  a  year  of  use  the  first  set  of  filter  cloths  and 
matting  are  still  in  commission  and  show  no  great 
evidence  of  wear.  The  details  of  these  filters  are  simi- 
lar to  those  used  at  the  Homestake  Mining  Co.,  at  Lead, 
S.  D.,  and  we  are  indebted  to  Allen  J.  Clark,  of  that 
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In  order  to  drain  the  water  rapidly  from  the  sand 
after  filling,  there  are  provided  two  6-in.  decanter 
pipes.  There  are  seven  discharging  doors  for  sands  in 
each  tank,  six  along  the  sides  at  the  bottom  and  one 
in  the  bottom  at  the  center.  The  center  gate  is  operated 
from  above  by  means  of  a  rod  that  extends  up  through 
the  center  column  of  the  tank.  The  center  column  acts 
also  as  a  support  for  the  sands  distributor,  of  the 
Butters  and  Mein  type,  which  cannot  be  hung  from 
above,  as  in  the  usual  leaching  tank,  because  of  the 
clearance  neccssar>'  for  the  cover.  These  leaching  tanks 
are  carried  on  r2-in.  I-beama  which  in  turn  rest  on 
concrete  cross-walls  ol  .sufficient  height  to  permit  ready 
acceB.<»  to  and  in.'^pcction  of  nil  parts  of  the  bottom.  The 
tanks  are  provided  also  with  a  platform  or  runway  34 
ft.  below  the  top.  which  forms  the  main  working  floor. 
The  method  of  distributing  the  sands  is  of  interest. 
The  main  Histribufing  laiindrr  runs  the  length  of  the 
building,  and  in  the  renter  tutween  each  set  of  four 
tanks  discharges  into  a  distrilmting  box  that  can  be 
clo.<(ed  off  by  means  of  a  tippif  This  tipple  is  pivoted 
at  the  low  point  of  the  launder  and  is  capable  of  being 


company,  for  their  design,  which  has  proved  eminently 
satisfactory. 

For  storing  the  leaching  solutions  and  the  wash 
there  arc  at  present  18  steel  tanks,  22  ft.  in  diameter 
and  11  ft.  high.  For  storing  the  concentrated  solution 
of  ammonium  carbonate,  as  purchased  or  distilled, 
there  are  steel  tanks  with  a  total  capacity  of  about 
200  cu.m.  In  addition  to  this,  there  is  a  mixing  tank 
16  ft.  in  diameter  and  1  ft.  in  height,  in  which  one 
of  the  leaching  solutions  is  made  up  to  strength,  and 
also  constant-level  tanks  at  the  highest  point  of  the 
building  so  as  to  give  gravity  flow  under  a  constant 
head. 

There  are  four  ongoing  solutions  as  follows:  First 
leach,  second  leach,  first  wash  and  second,  or  water 
wash.  There  arc  four  corresponding  oflluent  solutions: 
Rich  solution  for  distillation,  new  first  leach,  new 
second  leach  and  new  first  wash.  The  rich  solution, 
first  leach  and  the  ongoing  second  leach  will  all  assay 
about  20  grams  Nil  per  liter,  with  copper  content  re- 
spectively of  about  18  grams,  12  grams  and  9  grams 
per  liter.     These  assays  are  subject  to  some  change. 
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depending  upon  the  copper  content  of  the  sands  and 
upon  the  exigencies  of  operating  conditions.  The 
process  is  controlled  by  analysis  of  the  copper  and  am- 
monia in  the  leaching  solutions,  and  the  aim  is  to 
keep  these  constant.  To  do  this  requires  vigilance  and 
necessitates  regenerating  by  distillation  a  volume  of 
solution  containing  copper  equivalent  to  the  amount 
extracted  from  the  sands. 

The  general  operation  is  as  follows:  The  sands,  as 
they  leave  the  Dorr  classifiers,  are  diluted  with  about 
four  times  their  weight  of  water  and  run  into  the  sand 
tanks  through  the  distributor  until  the  charge  has 
reached  the  desired  height.  During  this  operation  the 
excess  water  overflows  from  the  tank,  and  the  launders 
are  so  arranged  that  the  bulk  of  this  water  can  go  back 
to  the  discharge  of  the  Dorr  machines  as  conveying 
water.  When  the  tank  is  full,  the  water  is  drained  off 
as  rapidly  as  possible  by  means  of  the  decanter.  With 
the  aid  of  a  valve  in  the  solution-outlet  pipe,  discharg- 
ing to  waste,  the  sands  are  drained  until  the  surface 
is  firm  enough  to  work  on.  As  the  water  goes  down, 
any  irregularities  of  the  surface  are  evened  up  by 
poking  the  sand  with  sticks,  which  tends  to  break  up 
all  ridges  and  has  no  harmful  effect  upon  the  rate  or 
uniformity  of  percolation.  What  little  slimes  are  left 
remain  on  top  of  the  settled  surface  as  a  very  thin 
film,  and  this  is  broken  up  by  means  of  a  garden  rake. 
The  decanter-pipe  covers  are  again  put  on,  likewise  the 
plugs  in  the  overflow  pipes,  and  the  overflow  launder 
is  filled  with  water  to  form  the  seal.  The  tank  cover 
is  put  in  place,  and  the  tank  is  ready  for  leaching. 
With  the  waste  valve  open,  the  first  leaching  solution 
is  led  upon  the  sand  as  rapidly  as  possible  and  dis- 
placement of  the  water  by  the  pregnant  solution  begins. 
After  a  period  of  about  2 J  hr.  the  first  traces  of 
ammonia  appear  at  the  waste  valve,  which  is  then  im- 
mediately closed  and  circulation  through  the  effluent 
leaching-solution  piping  begun  at  the  normal  percolation 
rate.  The  first  portion  of  the  solution  coming  through 
is  naturally  low  in  copper  and  ammonia,  owing  to 
diffusion  and  imperfect  displacement,  and  is  run  into 
the  second  leach.  This  solution  builds  up  very  rapidly, 
however,  in  copper  and  ammonia,  and  the  subsequent 
course  of  the  cycle,  so  far  as  effluent  solutions  is  con- 
cerned, is  determined  by  conditions  existing,  it  being 
essential  that  the  first  and  the  second  leaching  solutions 
be  maintained  at  their  proper  assay,  and  the  amount 
of  rich  solution  drawn  off  for  distillation  is  governed 
accordingly.  Naturally,  over  a  series  of  tanks  the 
amount  of  copper  in  this  rich  solution  is  equal  to  that 
extracted  from  the  sands,  but  it  may  vary  consider- 
ably from  one  tank  to  another.  The  aim  is  to  have 
this  rich  solution  for  distillation  as  low  in  volume  and 
as  high  in  copper  as  possible,  for  the  distillation  is 
an  important  item  in  the  total  expense  and  the  volume 
distilled  is  maintained  at  a  minimum.  As  soon  as  the 
desired  volume  of  first-leaching  solution  has  been  run 
on  the  sands,  the  second  leaching  solution  is  run  on 
in  the  same  manner,  and  after  this  is  drained  below  the 
surface  of  the  sands,  it  is  followed  by  the  first  wash 
and  this  in  turn  by  the  second  wash,  which  is  water. 
The  volume  of  water  added  to  the  cycle  at  this  point  is 
equal  to  the  amount  removed  by  distillation.  This  is 
the  invariable  practice  so  far  as  the  ongoing  solutions 
are  concerned,  although  the  quantity  of  these  solutions 


is  occasionally  varied  to  suit  the  feed.  The  effluent 
solutions  are  not  regulated  with  quite  the  same  nicety, 
as  they  are  affected,  not  only  by  conditions  within  the 
sand  tank  itself,  but  more  particularly  by  the  volume 
and  assay  of  the  solutions  in  storage.  In  general,  one 
may  say  that  the  solution  first  coming  off  goes  to  the 
second-leach  tanks  until  built  up  in  copper  and  am- 
monia, after  which  the  rich  solution  for  distillation  is 
drawn  off.  This  is  followed  in  turn  by  the  full  volume 
of  the  first  leaching  solution,  this  by  the  remainder 
of  the  second  leaching  solution  and  finally  by  the  wash. 
This  completes  the  leaching  cycle  proper,  which  in  the 
ordinary  operation  requires  about  70  hr.  The  tank 
is'  then  flushed  out  through  the  seven  gates  provided 
for  that  purpose,  by  means  of  two  high-pressure 
streams  and  some  low-pressure  water,  this  being  com- 
pleted ordinarily  in  3  hr.  With  the  12  hr.  allowed 
for  filling,  the  entire  operation  is  accomplished  within 
90  hr. 

Before  describing  the  distillation  process,  it  may  be 
of  interest  to  explain  how  the  leaching  solutions  are 
made  and  controlled.  The  only  solvent  required  is 
purchased  in  liquid  form,  and  thereby  some  of  the  diffi- 
culties attendant  upon  dissolving  a  solid  for  use  as  a 
solvent  are  avoided.  We  purchase  carbonated  ammonia 
liquor  in  tank  cars  from  the  Semet-Solvay  Co.,  of 
Syracuse,  N.  Y.,  shipment  being  made  from  the  com- 
pany's Detroit  plant.  The  amount  of  carbon  dioxide  in 
this  liquor  is  varied  by  us  so  as  to  keep  the  percentage 
in  the  leaching  solutions  about  the  equivalent  of  that 
of  ammonia.  The  railroad  track  comes  directly  into 
the  leaching  plant,  and  the  contents  of  the  tank  car 
are  forced  by  means  of  compressed  air  into  the  strong- 
liquor  storage  tanks  and  from  these  run  by  gravity 
into  the  mixing  tank  at  the  desired  rate  for  maintain- 
ing the  ammonia  contents  of  the  second  leach.  All  other 
solutions  are  made  up  from  the  effluent  solutions  by 
proper  selection  and  control.  If  there  is  any  tendency 
for  the  volume  of  any  given  solution  to  increase  or 
decrease,  or  its  assay  to  vary,  it  can  be  compensated  by 
varying  the  amount  of  solution  to  be  distilled.  There 
is  absolutely  no  fouling  of  the  solutions,  and  there  is 
never  any  necessity  for  throwing  away  any  portion 
of  a  leaching  solution  or  of  a  wash.  The  total  volume 
of  all  ongoing  solutions  and  of  the  effluent  rich  solu- 
tion is  measured  by  means  of  recording  V-notch  meters, 
and  the  rate  of  flow  of  the  effluent  solutions  from  the 
individual  sand  tanks  is  indicated  by  means  of  gages 
connected  to  Pitot  tubes  and  by  measurements  of  the 
solution-storage  tanks.  These  means,  in  connection 
with  hourly  assay  samples,  have  been  found  ample  for 
complete  control  of  the  leaching  solutions  and  of  the 
cycle. 

Distillation  of  Pregnant  Solution 

The  distillation  of  the  rich  solution  with  the 
recovery  of  the  ammonium  carbonate  and  the  precipita- 
tion of  the  copper  oxide  is  carried  on  in  an  apparatus 
analogous  to  that  used  in  the  byproduct  coke  industry 
for  distilling  ammonia,  with  the  exception  of  the  still 
previously  described,  which  was  developed  for  this 
particular  li\iuor.  The  plant  for  this  distillation  was 
designed  by  us  in  connection  with  the  engineers  of 
the  Semet-Solvay  Co.,  who  furnished  all  the  apparatus 
except  the  stills  mentioned  and  their  accessories.  About 
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JO'ic  of  the  copper  content  of  the  liquor  is  deposited 
in  this  still,  which  we  call  a  roughing  still,  and  is 
trapped  off  into  a  chamber  that  is  discharged  periodic- 
ally directly  into  a  filter  bo.\  and  from  this  loaded 
into  concentrates  cars.  The  other  10 ''r  of  the  copper 
remains  in  solution  or  suspension  and  passes  through 
a  second  still  of  a  standard  type,  which  we  call  a 
finishing  still,  and  from  which  the  final  solution,  barren 
of  ammonia,  runs  into  a  settling  tank  to  permit  the 
settling  out  of  the  copper  oxide.  There  are  two  rough- 
ing stills  connected  in  parallel,  as  to  solution  and  steam, 
with  one  finishing  still,  and  the  rest  of  the  distillation 
unit  is  made  up  of  a  reflux  column,  condenser,  etc. 
The  oxide  of  copper  as  precipitated  by  this  operation 
will  assay  about  SO'^r  copper  and  is  practically  pure. 
It  goes  direct  to  the  smelting  works,  where  it  is  mixed 
with  the  native  copper  concentrates,  and  as  such,  since 
it  is  free  from  gangue,  it  is  highly  prized  by  the 
smeltery  men,  since  the  oxygen  it  contains  aids  in 
slagging  off  the  impurities  of  the  rest  of  the  charge. 
As  at  present  operated,  the  daily  capacity  of  the 
leaching  plant  is  2000  tons.  The  plant  is  run  by  three 
shifts  of  eight  men  each,  and  in  addition  to  these  there 
are  six  men  on  the  day  shift  for  repair  work,  the  bulk 
of  which  is  in  connection  with  the  stills.  These  with 
the  head  chemist  make  up  the  working  force.  Allowing 
an  average  rate  to  these  men  of  $3.50  per  day.  there 
is  indicated  a  labor  cost  of  5c.  per  ton  of  material 
treated.  The  repairs  will  be  very  slight,  judging  from 
the  ten  months  of  operation  of  the  plant.  The  wear 
and  tear  on  Dorr  classifiers  is  not  appreciable  as  yet, 
and  the  same  is  true  of  the  sand  distributor.  Centrif- 
ugal sand-pump  liners  give  some  trouble,  but  nothing 
that  cannot  be  easily  handled  on  the  Sunday  morning 
shutdown.  There  has  been  no  evidence  of  corrosion  in 
the  cast-iron  solution  pipes  or  in  the  leaching  tanks. 
The  strong  liquor  as  received  and  the  distillate  made 
is  somewhat  corrosive,  but  hardly  sufficient  to  warrant 
a  protective  lining.  Fortunately,  the  extent  of  this 
strong-liquor  line  is  limited  and  its  maintenance  will 
not  become  laborious.  The  amount  of  electric  power 
consumed  in  the  plant  is  equal  to  225  kw.,  most  of  it 
being  used  in  the  operation  of  sands  pumps  which,  on 
account  of  the  local  conditions,  are  numerous,  since  it 
is  necessar>'  to  pump  the  mill  tailings  into  the  leaching 
pant,  to  pump  the  sands  from  the  Dorr  classifiers  to 
the  leaching  tanks  and  also  to  pump  the  tailings  from 
the  plant  back  to  the  lake.  The  steam  for  distillation 
amounts  to  about  .35''r  by  weight  of  the  liquor  di.'^tilled 
and,  as  now  operating,  costs  about  4c.  per  ton  of  sands 
treated.  The  greatest  single  item  of  expense  is  the  am- 
monia, the  loss  of  which  is  just  under  one  pound  per 
ton  of  .-lands  treated.  Under  ordinary  economical  con- 
ditions this  ammonia  should  not  cost  over  15c.  per  lb., 
but  at  pre.Hent,  owing  to  the  excessive  demand,  the 
coat  is  almost  double  that  figure.  The  complete  record 
of  cost  for  March  is  given  in  the  accompanying  table. 

COST    OF    AMMONIA    l.l".\fIIIMi 

I>r    T"M 
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pound,  up  to  smelting,  of  just  5c.  For  the  first  four 
months  of  the  year  the  cost  per  pound  of  copper  has 
been  less  than  4.75c.  up  to  smelting,  or  about  6c.  per 
pound  sold.  The  present  production  is  at  a  rate  in 
excess  of  six  million  pounds  per  year. 

The  extraction  varies  with  the  fineness  of  the  prod- 
uct, which  so  far  as  the  leaching  plant  is  concerned, 
should  all  be  through  48-mesh,  but  which  actually  is 
very  much  coarser.  As  operating  at  present,  there  is 
some  28-  and  48-mesh  material  on  which  the  extrac- 
tion is  less  than  60 '^r.  whereas  on  the  material  passing 
through  the  150-  and  200-mesh  the  extraction  is  as  high 
as  85''r.  The  average  extraction  is  now  about  15'^c. 
The  data  in  the  accompanying  table  are  for  April. 

S.\.\DS    LE.\CH1N'G     PLANT.     .\PRIL.     1917 

Feed  Tailing  *^ 

Si«- of  Sand  Particles            <^cSand   %Cu  %S,ind    "^  Ou  Ejtrartion 

On           28-me9h   3  6     0  707  2  I     0  416  29  7 

28- to    48-me»h 18.3     0.619  16  9     0  214  65  4 

48- to  lOO-mesh 44  0     0  607  46  0     0   136  77  6 

1  DO- to  200-niesh   24  2     0  575  25  1     0  094  83  7 

Through  200-mcsh 9  9     0  994  10  8     0   114  88  5 

Avtrage  formonth— total     .  0  644  0   141  78   I 

The  process  was  originated  and  developed  entirely  by 
Calumet  &  Hecla  engineers.  The  mechanical  details 
were  designed  by  H.  E.  Williams  and  Robert  Macintosh, 
with  helpful  suggestions  from  Allan  J.  Clark,  of  the 
Homestake  Mining  Co.  The  general  design  of  the  plant 
and  the  chemical  development  of  the  process  was  taken 
care  of  by  the  writer  and  H.  C.  Kenny,  the  latter  now 
in  charge  under  Henry  Fisher,  mill  superintendent. 
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During  thi.^  month  there  was  a  recovery  of  8  18  lb. 
copper  per  ton  of  material  treated,  giving  a  cost  per 


Dividing  a  Mortar-Box 

By  Charles  Labbe 

Mechanical  engineer.  .lohnie.  Nev. 

In  the  case  where  a  five-stamp  battery  mortar-box  is 
to  be  divided  to  provide  two  smaller  boxes  or  where  the 
division  is  necessary  for  other  purposes,  the  following 
method  may  be  adopted : 

With  the  mortar-box  in  its  normal  position  a  line  is 
traced  around  the  outside  and  inside,  at  the  required 
distance  from  one  end,  with  cold  chisels,  then  deepened 
to  a  groove  about  1  in.  deep.  The  position  of  the  mortar- 
box  is  then  reversed  and  the  base  of  the  sole-plate  divid- 
ed in  a  similar  way  with  a  cold-chisel  cut  and,  later, 
wi  h  a  ciipe-chisel  groove  0  in.  deep  by  i  in.  wide,  beveled 
on  both  sides  with  a  cold  chisel.  A  crack  is  then  started 
trom  the  top  of  the  mortar-box  where  the  thickness  of 
I  letal  is  less  by  means  of  blows  from  a  hammer  on  a 
chi.sel  held  in  the  groove.  Two  and  a  half  sticks  of 
40"";  powder  are  then  firmly  pressed  into  the  groove 
across  the  sole-plate  and  the  cap  pl.iced  in  the  center  on 
the  top  of  the  powder,  the  whole  being  covered  with  soft 
clay  and  ,sand  to  act  as  tamping  media  for  the  exclu- 
sion of  air.  Half  a  dozen  old  dies  are  then  piled  on  the 
lamping  and  the  fuse  is  lighted.  The  explosion  will 
nsult  in  the  division  of  the  mortar-box  along  the  lines 
traced  by  the  cold  chi.sels.  but  possible  damage  and 
injury  from  falling  dies  must  not  bo  overlooked. 

In  the  case  in  point  it  was  found  necessary  to  con- 
construct  R  two-stamp  battery  from  a  five-stamp  mor- 
tar-box and  equipment.  The  method  outlined  proved 
successful  for  the  division  of  the  mortar-box.  the  onlv 
difflculty  present,  and  the  rough  edges  of  the  exposed 
side  were  afterward  chipped  and  filed  to  allow  the  plac- 
ing of  a  heavy  sheet  of  iron  which  was  attached  by 
means  of  cap-screws  in  the  ordinary  way. 
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Inhibitory  Films  in  Flotation 


By  WILL  H.  COGHILL 


Consulting  metallurgist   in   the 


"logy,  and  the 


The  selective  action  of  oils  toward  various  sub- 
stances, minerals  and  rocks,  being  most  im- 
portant from  the  mining  engineer's  point  of  view, 
is  ascribed  to  the  presence  or  absence  of  films 
of  other  substances.  These  substances  may  in- 
hibit oil  filming.  Proper  knowledge  and  control 
of  these  films  is  believed  to  be  essential  to  the 
highest  development  of  flotation. 

WE  ARE  told  by  W.  D.Bancroft'  that  the  problem 
of  ore  flotation  is  a  very  simple  one  or  a  very 
complex  one,  depending  on  our  point  of  view.  I 
believe  that  I  am  qualified  to  speak  for  the  mining  engi- 
neer and  .saying  that  from  our  point  of  view  the  prob- 
lem is  a  very  complex  one.  We  feel  that  we  are  justified 
in  this  view  because  we  find  that  the  problem  is  com- 
plex. If  a  few  men  of  Dr.  Bancroft's  type  could  find 
time  to  give  flotation  a  little  more  than  a  passing  glance 
they  would,  no  doubt,  in  time  give  us  a  different  point 
of  view. 

T.  A.  Rickard  has  said:"  "Acified  water  has  a  greater 
wetting  power  than  neutral  water.  For  this  fact  also 
no  satisfactory  explanation  is  forthcoming."  R.  C. 
Canby'  feels  that  "the  question  of  selective  aflSnity  of 
oil  for  sulphides  is  confusing";  and  we  find  that  these 
problems  which  confront  us  today  were  the  problems  of 
ten  years  ago,  as  attested  by  Swinburne  and  Rudorf 
when  they  say:  "The  strange  thing  is  that  bodies  like 
stibnite,  which  have  small  adhesion  for  water  and  thus 
resemble  grease,  have  aparently  greater  adhesion  for 
grease." 

I  offer  no  panacea  for  this  confusion  of  ideas.  Since 
knowledge  by  our  experience  alone  is  not  an  ideal  source 
because  "experience  teaches  a  dear  lesson,"  let  us  see 
what  we  can  learn  from  the  experience  of  others. 

A  Fundamental  Physical  Principle 
I  believe  it  possible  to  learn  from  them  and  make 
the  subject  seem  less  befogged  than  do  Rickard,  Canby, 
Swinburne  and  Rudorf.  One  simple  physical  principle 
is  fundamental  to  the  conception  that  I  am  going  to 
try  to  convey.  I  quote  from  "Mechanics,  Molecular 
Physics  and  Heat,"  by  Milliken.  In  discussing  the 
spreading  of  a  liquid  on  a  solid,  Milliken  says:  "The 
law  of  transmission  of  pressure  by  liquids  easily  ac- 
counts for  this,  at  first  view,  somewhat  surprising  re- 
sult. For,  in  accordance  with  this  law,  the  molecular 
pressure  P  existing  because  of  adhesion  at  a  point  in 
the  liquid  close  to  the  limit  of  contact,  as  shown  in 
Fig.  1,  is  transmitted  undiminished  in  a  direction 
parallel  to  the  surface  of  the  solid,  and  therefore  con- 
stitutes a  force  pushing  out  the  molecules.  The  only 
opposing  force  acting  to  prevent  the  limiting  molecules 
from  moving  up  along  the  surface  is  the  vertical  com- 
ponent of  the  attraction  /  exerted  upon  these  molecules 

'■Met.  and  Chem.  Eng.."  June  1.   1916. 
="The  Flotation  Process,"  by  Ricl<ard.  p.   131. 
-■'Eng    and  Min.  Journ.,"  July  1,  191G,  p.  .311. 
•■■Eng.  and  Min.  Journ.,"  Feb.   10,  1906,  p.  276. 


by  such  portion  of  the  liquid  as  lies  within  the  sphere 
of  influence  about  the  center.  Hence,  unless  the  ratio 
of  cohesion  to  the  adhesion  exceeds  a  certain  limit,  a 
thin  film  of  the  liquid  must  spread  out  indefinitely  ovei 
the  surface  of  the  solid.  This  conclusion  is  not  sur- 
prising, since  it  means  simply  that  a  body  that  attracts' 
a  liquid  strongly  enough  will  draw  every  particle  of  it 
as  /lear  as  possible  to  itself."  Milliken  goes  on  to  say 
that  perfectly  clean  surfaces  with  great  adhesive  power 
are  very  diflicult  to  obtain,  and  that  on  account  of  the 
prevalence  of  this  very  phenomenon.  I  see  here  two 
very   important  lessons:  The   liquid  with   the   highest 

p 
value  for  j  is  the  most  likely  to  spread  and  will  spread 

if  the  adhesive  force  of  the  solid  is  sufficiently  great; 
second,  on  account  of  the  great  surface  tension  of  some 
of  the  solids,  it  is  nearly  impossible  to  secure  an  un- 
contaminated  surface.     With  those  two  principles  as  a 

basis,  we  can  cor- 
relate the  observa- 
tions of  the  amal- 
gamator, galvanizer, 
ceramist  and  horti- 
culturist, also  the 
specialists  in  lubri- 
cants,  dyes  and 
soaps.  We  know  full 
well  how  very  thor- 
oughly a  copper 
plate  must  b  e 
cleaned  before  mer- 
cury will  spread  on 
itv  When  a  fresh 
surface  is  once  se- 
cured, the  mercury 
.spreads  freely  and 
adheres  with  such  tenacity  that  it  defies  even  fire.  The 
amalgamator  says  it  "bites."  The  force  P  is  so  great 
that  /  is  really  negligible  when  the  molecules  of  the 
mercury  and  copper  come  within  the  effective  range 
of  molecular  attraction. 

Liquid  zinc  will  not  "bite"  an  iron  wire  unless  the 
wire's  surface  is  freed  from  all  impurities.  The  im- 
purities lack  the  adhesive  power  that  the  iron  possesses 
and  therefore  must  be  removed.  When  the  wire  is 
clean,  the  zinc  spreads  freely  and  a  galvanized  surface 
is  the  result.  Mercury  spreads  freely  on  gold  when 
there  is  no  contaminating  film. 

There  may  be  those  who,  looking  upon  amalgamating 
and  galvanizing  as  chemical  and  not  physical  phenom- 
ena, object  to  this  correlation.  But  the  barrier  is  more 
apparent  than  real,  for  Irving  Langmuir'  says,  in 
speaking  of  solids  and  liquids:  "In  gases  there  is 
usually  no  uncertainty  as  to  the  size  of  the  molecules, 
but  in  liquids  and  solids  no  really  satisfactory  methods 
have  been  found  for  determining  molecular  weights. 
So  long  as  we  cannot  definitely  determine  the  molecular 
weights,    it    thus    remains    impossible    to    distinguish 

^-Constitution  and  Fundamental'  Properties  of  .Solids  and 
Liquids,  '  ■Jour.  Am.  Soc,"  November,  1916,  p.  2225. 
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■sharply  between  chemical  and  physical  phenomena. 
Nevertheless,  much  discussion  has  arisen  of  late  years 
over  such  questions  whether  adsorption  and  surface 
tension  are  chemical  or  physical  phenomena.  The  over- 
whelming consensus  of  opinion  seems  to  be  that  these 
are  both  physical  phenomena.  In  the  following  pages 
the  writer  hopes  to  show  that  there  is  no  present  justi- 
fication for  this  distinction  between  chemical  and  phys- 
ical forces.  Cohesion,  adsorption  and  surface  tension 
are  all  manifestations  of  forces  similar  in  their  nature 
to  those  acting  between  the  atoms  of  solid  bodies.  It 
is  therefore  advantageous  to  look  upon  these  forces  as 
direct  results  of  chemical  affinity."  Mr.  Langmuir,  in 
placing  surface  tension  among  chemical  phenomena, 
does  not  ask  us  to  unlearn  things  once  learned,  but  on 
the  other  hand,  comes  to  our  rescue  with  a  more  com- 
plete equipment  for  our  task. 

Mercury  spreads  on  copper  and  gold,  and  zinc,  tin 
p 
and  lead  spread  on  iron  because  j  "exceeds  a  certain 

limit."  If  we  take  advantage  of  the  interchangeability 
suggested  by  Langmuir,  we  can  interchange  terms  and 
substitute  surface  tension  for  P  and  /  and  establish  the 
hypothesis  that  the  surface  tension  of  these  solids  is 
greater  than  that  of  the  respective  spreading  liquids. 
The  appended  table,  compiled  from  "Handbook  of 
Chemistry  and  Physics,"  justifies  this  hypothesis  for 
the  solids,  at  the  temperatures  shown  in  the  table,  have 
a  greater  surface  tension  than  the  respective  spreading 
liquids  and  it  would  doubtless  be  even  greater  when 

SURFACE  TE.VSION  OF  SOLIDS  A.NU  SPREADI.NC;  LIQUIDS 

Solid  Spreading  Liquid 

No.     Metal       Temp.  C.  Sur.    Ten.                   MeUl          Temp.  C.    Sur.    Ten 

1  Copper 1.100  580  Mercury 15               436 

2  Gold 1.070  612  Mercury 15                436 

3.  Iron 1.200  1.000  Zinc 360              877 

4  Inn 1.200  1.000  Tin 250  352 

5  Iron 1.200  1.000  I^ad     .  330  448 

they  were  at  the  working  temperature.  It  is  likely, 
therefore,  that  a  solid  ha.s  greater  surface  tension  than 
the  spreading  liquid  and  that  the  tension  of  the  solid 
could  be  predicted  by  testing  its  power  to  make  liquids 
of  a  large  range  of  tension  spread  upon  it. 

It  is  commonly  stated  in  physical  literature  that  solid 
."ubstances  do  not  manifest  their  molecular  forces  as 
freely  as  do  liquids  for  the  reason  that  their  surfaces 
are  fixed.  This  must  not  be  taken  to  mean  that  we 
cannot  approximate  their  surface  tension,  for  we  have 
just  done  that  very  thing  in  the  case  of  copper,  iron 
and  gold.  The  interchangeability  of  cohesion,  adhesion 
and  surface  tension  permits  this  approximation,  but  it 
is  not  infallible.  For  example,  the  surface  tension  of 
platinum  at  2000"  C.  is  16.58.  It  is  difficult  to  account 
for  the  failure  of  mercury  to  spread  on  it  (amalga- 
mate). If  we  cannot  attribute  it.s  rebellious  nature  to 
inhibitor>'  films  that  the  mercury  cannot  dissolve  (and 
film.s  are  the  result  of  high  surface  tension),  we  shall 
have  to  await  a  clearer  conception  of  surface  tension 
from  a  chemical  point  of  view. 

The  force  P  at  the  surface  of  coal,  is  not  sufficiently 
great  to  make  pure  water  spread  freely  upon  it.  This 
spreading  is  desirable  in  the  sprinkling  of  coal  mines, 
and  since  it  is  not  feasible  to  increase  P  by  polishing 
as  is  the  custom  with  a  copper  plate,  or  by  using  acid 
a.s  in  g.\ivani7,ing,  /  must  bn  altered.  Reducing  /  is 
just  as  efTcctive  as  increasing  /'.  This  reduction  is  ac- 
complished by  adding  soap  to  the  water.  If  Mr.  Rickard 
had  known   this  and   had   he  known  also  that  certain 


acids'  reduce  the  surface  tension  of  "neutral"  water,  he 
could  have  answered  his  own  question. 

Returning  to  the  subject  of  the  wetting  of  coal,  I 
quote'  as  follows: 

"These  dust-laying  processes  have  been  duly  consid- 
ered by  Dr.  Thornton,  who  has  made  experiments  favor- 
ing the  view  that  an  efficacious  spraying  mixture  can  be 
made  with  soap  and  water.  He  demon.strated  that  the 
whole  question  of  the  wetting  of  dust  was  one  of  sur- 
face tension  of  the  liquid  used,  and  that  the  water  alone 
did  not  possess  the  property  of  readily  wetting  the  coal 
dust,  unless  indeed  it  was  used  in  large  quantities.  On 
the  other  hand,  the  soap  and  water  mixture  completely 
wetted  the  dust,  turning  it  into  a  liquefied  form  of  mud, 
the  chief  component  of  which  was  coal  dust."  The  coal 
miner  has  thus  applied  nature's  laws  to  commercial 
work.    Thanks  to  him  for  putting  his  results  on  record. 

Comparison  with  the  Principle  of  Detergents 

The  incorporation  of  this  principle  of  Milliken's  into 
the  science  of  detergents,  according  to  W.  E.  Hillyer," 
antedates  its  application  in  coal  mining.  What  he  sug- 
gested in  1903  as  a  "possible  factor"  is  now  a  generally 
accepted  fact  in  the  literature  on  detergents.  He  says: 
"We  have  seen  before  that  another  possible  factor  in 
cleaning,  namely,  the  power  which  soap  solutions  have 
of  wetting  oily  substances,  is  due  to  the  soap  itself. 
But  this  wetting  power  may  be  experienced  only  by  the 
strong  adhesion  of  the  soap  to  the  oil  (P)  and  the  low 
cohesion  of  the  soap  solution  itself  (/) .  The  latter  will 
more  easily  spread  out  over  the  surface  if  its  cohesion 
is  small,  and  a  stronger  force  will  be  acting  to  spread 
it  out  if  it  is  strongly  attracted  to  the  oily  surface." 

We  have  concerned  ourselves  much  about  oil  spread- 
ing on  water,  but  we  see  that  the  soap  specialist  must 
make  a  water  solution  that  will  spread  on  oil,  other- 
wise his  soap  is  a  failure.  Indeed,  his  soap  acts  as  a 
solvent  upon  certain  oils,  but  in  addition  to  this  prop- 
erty the  spreading  and  lubricating  power  of  the  soap 
solution  is  essential.  Soluble  oil  is  only  one  form  of 
dirt.  There  are  many  others,  and  they  must  be  lubri- 
cated by  a  spreading  or  wetting  liquid  before  they  will 
slip  off  the  fiber.  If  they  slip  off  and  become  perma- 
nently suspended  in  the  soap  solution,  the  cleansing  of 
the  fiber  is  complete. 

Knowledge  of  the  principles  governing  the  spreading 
of  liquids  is  fundamental  in  flotation.  I  am  trying  to 
indicate  where  this  literature  can  be  found,  the  nature 
and  application  of  it.  In  the  tardy  recognition  of  the 
importance  of  these  principles  we — as  mining  engi- 
neers— do  not  stand  alone.  I  refer  to  our  own  United 
States  Department  of  Agriculture.  Cooper  and  Nut- 
tall*  write  very  interestingly  about  this  while  di.scussing 
the  subject  of  dipping  and  spraying  the  solutions.  We 
read  as  follows:  "No  proprietary  dip  is  now  recognized 
unless  the  manufacturer  ciin  furnish  a  'Field  Tester,' 
by  means  of  which  the  stock  breeder  can  himself  de- 
termine in  a  .simple  and  fairly  trustworthy  manner  the 
percentage  of  active  constituent  in  his  bath.  The  un- 
derlying idea  upon  which  all  these  regulations  are  based 

"Ontnnli'  nrltlR  nro  rnorc  likely  to  deprriw  the  tension  of  water 
than  are  (ho  InorKaiilc  nclds. 

•■■Knit    nnrt  MIn.  Joiirn."  Mar.   II.  1911,  p.  631 

•"On  the  Cleaning  Power  of  Soap."  "Jour.  Am.  Chem.  Soc." 
Vol.  25. 

•■'.Inurnal  of  ARrlciiltiiral  Science."  Vol.  7.  101B:  "The  Peter- 
mlnatlon  of  the  Weltlnn  I'ower  of  nippinK  and  Spraying  Fluid?" 
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is  that  the  principal  factor,  which  determines  the 
efficacy  of  a  dipping  fluid,  is  the  quantity  of  toxic  sub- 
stance present.  It  has  been  shown,  however,  in 
experience  derived  from  field  experiments  and  routine 
dipping,  that  this  assumption  is  unwarranted.  There 
is  another  factor  of  almost  equal  importance;  namely, 
the  capacity  of  the  dipping  fluid  to  wet  the  greasy  hide 
or  fleece.  The  fact  that  the  Queensland  oflicial  dip  con- 
tains soap  as  a  basis  may  be  quoted  as  an  indication 
that  the  importance  of  the  wetting  power  of  dipping 
fluids  is  recognized  in  actual  practice."  Continuing, 
they  say:  "What  has  been  said  of  dipping  fluids  refers 
with  equal  force  to  horticultural  spraying  fluids — a  high 
percentage  of  toxic  substance  is  no  criterion  of  the 
efficiency.  The  supreme  importance  of  the  spraying 
fluid  having  a  high  wetting  power  is  gradually  becom- 
ing more  and  more  recognized,  though  not  generally 
by  government  authorities.  In  the  United  States  com- 
pulsory spraying  is  rapidly  becoming  the  rule,  and  the 
standardization  of  spraying  fluids  is  its  natural  conse- 
quence. This  standardization  merely  considers  the  per- 
centage of  toxic  agent  and  entirely  disregards  the 
equally  important  point  of  the  wetting  power." 

We  see  from  the  foregoing  that  spreading  is  facili- 
tated by  removal  of  an  inhibitory  film,  as  for  example, 
on  copper  plates  and  iron  wire,  thus  increasing  P,  or 
by  adding  a  contaminant  to  the  liquid,  as  for  example, 
when  spraying  coal  or  trees  and,  when  washing  or  dip- 
ping, with  a  consequent  reduction  of  /. 

The  Problem  of  Immiscible  Liquids 

The  problem  becomes  more  difficult  when  we  have  two 
immiscible  liquids  and  wish  to  determine  which  will 
spread  on  a  given  solid.  Let  us  take  some  examples 
for  illustration.  R.  C.  Canby  says  that  "sulphide  sur- 
faces are  so  delicate  that  even  the  merest  drying  of 
wet  surfaces  may  have  an  effect  that  is  sufficient  to 
prevent  successful  flotation."  This  trouble  is  doubtless 
due  to  inhibitory  films.  We  should  have  foreseen  the 
possibility  of  this  obstacle,  since  it  is  known  that  at 
one  extreme  there  is  a  group  of  solids  on  which  water 
inhibits  the  spreading  of  oil,  an  intermediate  group 
which  is  uncertain,  and  at  the  other  extreme  there  are 
solids  on  which  oil  inhibits  the  spreading  of  water.  Some 
examples  will  be  of  value.  They  appear  here  in  the 
order  just  given. 

1.  The  first,  though  stated  in  a  manner  possibly  out 
of  the  ordinary,  is  one  of  the  most  familiar.  It  is: 
Water  inhibits  the  spreading  of  oil  on  quartz.  It  has 
not  been  our  custom  to  take  into  account  the  inhibiting 
power  of  the  water,  but  I  think  that  this  interpretation 
will  be  correct  when  considered  with  what  follows. 

2.  We  have  a  striking  parallel  in  the  testing  of  lubri- 
cating oils.  It  is  recorded  by  Archbutt  and  Deeley." 
Concerning  the  testing  of  lubricating  oils  in  a  film  on 
a  glass  plate,  they  say:  "It  is  not  easy  to  obtain  a  con- 
tinuous film,  nor  films  of  uniform  thickness,  and  unless 
they  are  uniform  the  results  are  not  comparable.  The 
least  trace  of  moisture  on  the  surface  of  the  glass,  even 
the  film  of  moist  air  condensed  on  all  apparently  dry 
cold  surfaces,  causes  some  oils  to  draw  up  into  irregu- 
lar patches  and  drops.  This  may  be  avoided  by  first 
heating  the  glass  strongly  and  painting  it  with  the  oil 
while  still  hot." 


"Lubrication  anri  Lubricants"  p,   304. 


3.  Similar  conduct  is  experienced  in  making  asphalt 
pavements"  where  it  is  found  that  the  paint  coat,  con- 
sisting of  asphalt  cement  dissolved  in  benzine,  cannot 
be  successfully  applied  to  concrete  that  is  in  the  slight- 
est degree  damp,  as  the  adhesion  is  then  imperfect. 

4.  The  ceramist  has  had  experience  with  oil  and 
water.  We  read":  "Ether,  gasoline,  kerosene,  engine 
oil  and  similar  liquids  form  an  inhibitory  coating  over 
the  clay  grains  and  prevent  the  display  of  plastic  prop- 
erties. These  liquids  are  insoluble  in  water.  Though 
they  are  to  some  extent  able  to  prevent  the  formation  of 
the  plastic  bond,  they  are  unable  to  break  this  bond  once 
it  has  been  formed."  If  the  clay  grains  could  be  dried 
thoroughly  and  then  oiled,  the  inhibition  of  water  would 
be  complete. 

5.  The  magnetic  paint  for  the  Murex  process  could 
not  be  made  in  the  presence  of  water.  It  was  therefore 
made  up  in  a  separate  apparatus  and  added  to  the  pulp. 
Mr.  Ralston"  notes  that  some  difficulty  was  met  in  the 
tendency  of  the  ground  magnetite  or  other  material  to 
leave  the  oil  and  go  into  the  water. 

Applications  of  Principles  in  Road  Building 

6.  The  road  builder  has  found  it  difficult  to  make  the 
oil  film  inhibit  water.  He  says":  "The  diff'erent  kinds 
of  rock  surfaces  behave  quite  differently  toward  asphalt 
cement.  The  porous  limestone  surface  absorbs  it  and, 
of  course,  adheres  very  firmly.  To  the  quartz  surfaces 
the  bitumen  adheres  in  most  cases  well,  but  in  others 
only  slightly,  being  readily  washed  off  with  water.  A 
sand  from  the  London  gravels  has  a  surface  such  thr.t 
asphalt  cement  would  not  adhere  to  it  in  the  presence 
of  the  dampness  of  a  London  fog,  so  that  it  would  be 
found  in  the  gutter  after  a  rain,  washed  quite  clear  and 
free  from  bitumen." 

7.  Ai'chbutt  and  Deeley,  in  discussing  lubricants,  say 
that  water,  although  it  has  a  greater  surface  tension, 
cannot,  as  a  rule,  displace  oils,  fats,  grease,  etc.,  from 
surfaces  of  solids  (they  have  metallic  surfaces  in  mind), 
for  such  substances  are  insoluble  in  water  and  insinuate 
themselves  among  the  surface  particles  of  the  solid, 
from  which  they  are  not  easily  separated.  George  B. 
Upton"  deals  with  lubrication  and  selective  spreading 
more  intelligently.  He  says:  "This  (surface  tension) 
and  the  adhesion  of  oil  to  metal  surfaces  are  the  forces 
which  cause  oil  to  spread  over  the  metal  and  to  crawl 
into  the  thin  spaces  between  bearing  and  shaft,  or  pis- 
ton and  cylinder,  while  the  metal  parts  are  at  rest. 
Animal  and  vegetable  oils  adhere  better  to  metal  sur- 
faces than  do  mineral  oils.  This  property  is  especially 
important  in  steam-engine  valve  and  cylinder  lubrica- 
tion, where  the  oil  must  adhere  to  the  metal  so  strongly 
that  water,  and  the  tendency  of  oil  to  float  on  water, 
cannot  remove  the  oil  film.  Mineral  oils,  pure,  may  be 
displaced  from  a  steam-engine  cylinder  wall  or  valve 
seat  by  hot  water.  The  adding  of  small  amounts  of 
animal  or  vegetable  oil  to  the  mineral  steam  cylinder  oil 
helps  the  oil  film  to  adhere.  The  good  effect  is  im- 
portant enough  to  counterbalance  the  bad  tendency  of 
the  animal  or  vegetable  oil  to  form  acids.    Where  water 

"■'The  Modern  Asphalt   ravi'ment."  by  Richardson. 

'-"•Phvsics  of  the  Clay  Molecule,"  by  R.  F.  McMlchael.  American 
Ceramics  Society.  Vol.   i".   i:>15.  p.  622. 

I'-Eng.     and     Min.     .lourn.".     Apr.     3!>.     191fi.    p.     76,'; 

""The  Modern  Asphalt  Pavement."  by  Richardson. 

""Properties  of  Oil  and  Their  Relation  to  I.,uhricatlon,"  by 
Upton.  "Sibley  Journal  of  Engineering."  June.  ini6." 
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is  absent,  the  mineral  oils  stick  well  enough  on  metal 
surfaces.  Surface  tension  of  lubricating  oils  is  not 
usually  noticed  in  testing." 

8.  Grease  or  oil  displaces  water  on  diamonds,  graphite 
and  sulphides.  The  first  five  examples  need  no  further 
comment;  the  l^st  three  do. 

In  (6)  the  impression  is  given  that,  since  the  "porous" 
limestone  surface  absorbs  the  oil,  the  quartz  could  not 
be  expected  to  adhere  to  oil  because  it  is  not  porous. 
This  is  not  correct ;  porosity  is  no  measure  of  adhesion. 
An  ink  blotter  is  porous,  but  it  will  not  soak  up  mercury 
because  /  is  too  great  as  compared  with  P.  All  sub- 
stances are  porous,  but  it  is  only  when  /  is  sufficiently 
small  that  a  liquid  will  soak  in,  thus  making  the  porosity 
apparent. 

In  (7)  where  the  authors  say,  "insinuate  themselves 
among  the  surface  particles  of  the  solid,"  they  show  an 
adherence  to  the  fallacy  that  I  tried  to  expose  in  (6). 
If  a  porous  surface  were  the  only  prerequisite  in  order 
that  a  liquid  might  "insinute  itself  among  the  surface 
particles  and  not  be  easily  separated,"  artificial  magne- 
tite would  have  been  an  ideal  material  from  which  to 
make  magnetic  paint  for  the  Murex  process,  but  we 
know  that  it  was  not.  There  must  be  more  than  a 
porous  surface.  The  liquid  must  have  a  capillarity  such 
that  it  will  be  drawn  into  the  pores. 

The  apology  in  (7)  for  water  not  being  able  to  dis- 
place grease,  though  it  has  a  greater  surface  tension 
than  grease,  is  prompted  by  an  early  impression  emanat- 
ing from  Lord  Rayleigh.  He  showed  that  "when  sev- 
eral liquids  are  brought  into  contact  with  a  solid  whose 
surface  tension  is  greater  than  that  of  either  of  them, 
the  conditions  of  equilibrium  or  of  minimum  potential 
energy  are  satisfied  when  the  liquid  of  greatest  surface 
tension  is  in  contact  with  the  solid,  and  the  other  liquids 
assume  the  order  of  their  relative  surface  tension." 
This  orderly  arrangement  maintains  when,  as  is  well 
known,  water  replaces  oil  in  the  wick  of  a  lamp  and 
makes  the  flame  sputter,  but  when  water  will  not  re- 
place grease  on  metal  (7),  the  lubrication  expert  attrib- 
utes it  to  insinuation.  Any  lack  of  coordination  with 
Rayleigh's  principle  needs  no  comment  further  than  to 
say  that  if  one  liquid  is  not  replaced  by  another  on  a 
solid,  the  fact  that  the  one  has  spread  ai.d  formed  an 
inhibitory  film  that  prevents  the  other  from  coming 
within  the  effective  range  of  attraction  is  good  and 
sufficient  reason. 

The  last  (8),  is  paramount;  and  with  it  we  have 
Canby's  "paradox,"  "The  strange  thing  is  that  bodies 
like  stibnite,  which  have  small  adhesion  for  water  and 
thus  resemble  grease,  have  apparently  greater  adhesion 
for  grease."  This  bugbear  has  confronted  the  mining 
engineer  for  ten  years.  I  wish  it  could  be  removed. 
I  believe  that  a  working  knowledge  of  the  principles 
that  I  have  outlined  will  enable  us  to  remove  it.  The 
problem  is:  Given,  that  water  does  not  spread  on  sul- 
phides; why  docs  oil  spread  on  them  at  the  air  and 
water  interfaces? 

Propek  Distribution  of  Molkculab  Forces 
When  oil  spreads  on  sulphides  at  the  air  interface,  it 
is  becau.<)e  molecular  forces  are  distributed  in  such  a 


way  that  ^  is  sufficiently  great  to  make  it  spread.. 


This 


is  a  natural  consequence  of   reducing  surface  tension 
of  the  spreading  liquid  and  finds  a  striking  analogy  in 


the  case  of  the  soap  solution  and  coal.  Analogies  are, 
in  fact,  abundant  and  there  is  no  reason  why  one  should 
be  looked  upon  as  a  paradox  while  the  others  are  passed 
without  comment. 

Again,  we  can  apply  well-known  principles  and  show 
that  the  spreading  of  oil  at  the  water-sulphide  interface 
is  far  from  paradoxical.  It  will  be  recalled  that  our 
working  definition  of  surface  tension  incorporated  the 
principle  that  the  combined  effect  (from  the  viewpoint 
of  energy  expended)  of  a  molecule  moving  about  within 
a  liquid  was  zero.  Now  imagine  a  drop  of  oil  in  water. 
It  can  move  about  with  perfect  freedom  because  the 
retarding  force  caused  by  pulling  the  molecules  apart 
on  the  advance  side  equals  the  accelerating  force  of  re- 
union at  the  rear.  But  assume  that  this  drop  of  oil 
has  moved  to  the  water-sulphide  interface.  Here  it 
receives  a  net  accelerating  force  along  the  solid  surface 
because  the  energy  of  the  water  molecules  closing  be- 
hind it  is  greater  than  that  required  to  separate  the 
water  layer  from  the  solid.  Becau.se  of  this  unbalanced 
force  the  oil  droplet  will  spread  between  the  water  and 
the  sulphide  just  as  putty  spreads  between  the  fingers 
when  squeezed  in  the  hand.  This  is,  of  course,  in  oppo- 
sition to  the  law  of  minimum  potential  energy  of  sur- 
faces, for  it  is  obvious  that  the  droplet  experiences 
an  enormous  increase  in  surface,  and  therefore  surface 
energy,  but  it  must  be  borne  in  mind  that  liquids  only 
tend  to  reduce  surface  to  a  minimum.  There  are  many 
ways  in  which  this  tendency  meets  opposing  and  eyen 
controlling  forces. 

The  oil  therefore  spreads  between  the  two  phases. 
It  spreads  on  either  water  or  sulphide  at  the  air  inter- 
face, therefore  it  seems  natural  rather  than  paradoxical 
for  it  to  spread  at  the  water-sulphide  interface  if  the 
water  has  not  already  spread.  Having  once  spread,  it 
forms  an  inhibitory  film  that  checks  other  liquids  from 
coming  within  the  range  of  molecular  activity  of  the 
sulphide.  When  the  sulphides  have  depressions  filled 
with  entrapped  air,  as  they  doubtless  have,  the  oil 
does  not  have  to  break  the  adhering  bond  at  these  spots, 
but  spreads  freely  on  both  the  air-sulphide  and  air- 
water  interfaces. 

Oil  cannot  spread  upon  quartz  in  water  becau.se  water 
has  spread  upon  it  and  formed  an  inhibitory  film.  It 
might  b§  urged  that  oil  will  spread  on  water-filmed 
quartz  in  the  air,  but  such  an  oil  film  could  not  be  ex- 
pected to  remain  unaltered  when  submerged  because  it 
is  well  known  that  a  drop  of  oil  between  layers  of  water 
draws  up  into  a  sphere.  If  we  increa.se  the  surface  ten- 
sion of  water  so  that  /  is  sufficiently  great  to  prevent 
water  from  spreading  on  the  quartz,  then  oil  will 
doubtli\ss  spread  at  the  quartz-water  interface.  If  we 
add  pine  oil  to  our  water  with  a  con.sequent  reduction 
in  /  so  that  the  water  spreads  on  the  sulphides,  it  will 
be  useless  to  add  tar.  But  it  is  not  done  that  way.  The 
tar  is  added  first,  and  after  it  has  formed  an  inhibitory 
film  over  the  sulphides,  we  add  pine  oil."  The  pine  oil 
doubtless  assists  by  producing  a  contaminated  water 
that  is  more  effective  than  pure  water  in  spreading  over 
quartz,  but  if  it  were  of  such  a  nature  that  it  made  / 
so  small  that  the  liquid  spread  on  tar  we  would  be  de- 
feated in  our  tarring;  we  would,  in  reality,  convert  the 
flotation  machine  into  a  washing  machine. 

"I  iindprslBrd  fully  that  thp  tar  and  plnr  oil  arp  iwmfllmeR 
artded  at  one*,  and  will  show  lator  that  It  la  not  Impossible  to  do 
thiR  In  conformity  with  natural  laws. 
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It  may  be  that  with  those  ores  where  it  is  difficult  to 

get  the  tar  to  spread  on  the  sulphides,  we  should  use 

a  calcium-chloride  brine  to  increase  /  during  the  tar- 

p 
ring  period.     If  y  of  the  sulphide-tar  interface,  were 

not  sufficiently  great,  this  process  would  be  defeated 
again. 

If  sulphides  become  refractory  on  exposure  to  the 
air,  it  is  probably  due  to  the  formation  of  a  film  with 
sufficient  adhesive  power  toward  water  to  make  it 
spread.  It  seems  consistent,  therefore,  in  this  case  to 
undertake  the  tarring  in  the  presence  of  strong  calcium- 
chloride  brine  and  then,  after  the  removal  of  the  brine, 
proceed  in  the  ordinary  way.  There  is  the  possibility, 
of  course,  that  the  tar  will  peel  off  prematurely,  as  it 
did  in  the  steam  cylinder,  the  Mure.x  process  and  on  the 
London  streets.  A  tar  with  a  very  low  surface  tension 
should  be  chosen.  If  this  fails  we  have,  as  an  alterna- 
tive, the  privilege  of  visiting  the  dyer  and  cleaner  for 
a  method  of  removing  films. 


Drying  Flotation  Concentrates 

By  H.  H.  Adams* 

The  problem  of  drying  flotation  concentrates  appears 
to  be  as  trying  now  as  in  the  early  days  of  flotation 
practice.  The  pressure-type  filter,  in  which  the  pulp  is 
subject  to  varying  lengths  of  treatment,  will  produce 
material  containing  less  moisture  than  the  vacuum  type, 
but  at  a  higher  cost  per  ton  treated.  The  tonnage 
of  this  type  of  filter  will  not  be  so  great,  but  in  cases 
of  small  plants  remote  from  smelteries,  where  a  high 
freight  rate  is  to  be  contended  with,  the  extra  cost  of 
operation  will  be  offset  by  the  saving  in  freight  charges. 
The  vacuum-type  machines  are  ideal  for  plants  in  close 
proximity  to  smelteries,  because  of  their  capacity  and 
ease  of  operation.  It  is  noted  that  the  latter-type 
machines  will  in  some  cases  produce  a  product  of  very 
low  moisture  content,  but  conditions  must  always  be 
favorable;  that  is,  the  pulp  must  consist  of  at  least 
50%  solids,  contain  considerable  granular  material  and 
be   free  from   fine   insoluble   matter. 

In  the  treatment  of  a  low-grade  copper  ore  the 
economic  mineral  being  chalcopyrite,  in  which  a 
vacuum-type  machine  8  ft.  diameter  by  6  ft.  face  is 
used,  it  is  found  that  the  moisture  content  varies 
directly  with  the  amount  of  insoluble  and  minus  200- 
mesh  material  contained  in  the  pulp;  that  a  speed  of 
one  revolution  of  the  drum  in  12  min.  will  give  a  drier 
cake  than  with  a  speed  of  one  revolution  in  8  min., 
and  as  moisture  content  is  reduced  below  50%,  a  corre- 
sponding reduction  in  the  cake  will  be  noted  within 
certain  limits,  as  well  as  an  increase  in  the  capacity 
of  the  machine. 

As  a  rule,  when  the  thickness  of  the  cake  becomes 
greater  than  ,'-in.,  the  amount  of  water  carried  in  it 
will  be  more  than  in  a  cake  of  less  thickness.  Heat- 
ing of  pulp  to  90°  F.  before  filtering  is  found  to  in- 
crease the  capacity  of  the  machine,  but  does  not  lower 
the  moisture  content  of  cake.  The  addition  of  lime  to 
the  pulp  at  the  rate  of  10  lb.  per  ton  of  concentrates  adds 
materially  to  the  capacity  of  the  machine  and  gives  a 
drier  product.    Covers  of  the  twill  type  have  been  found 

♦Utah  Leasing  Co..  Newhouse.  Utah. 


to  give  longer  service  than  those  of  more  open  weave, 
likewise  a  cake  containing  less  water,  although  more 
fine  insoluble  material  will  work  into  the  fabric  and 
resist  the  action  of  the  "blow,"  causing  the  cloth  to 
blind.  Usually,  a  thorough  scrubbing  of  the  cloth  with 
a  stiff-fiber  brush  or  one  made  of  fine  wires,  after 
which  a  wash  with  a  solution  of  10%  hydrochloric 
acid,  followed  by  a  wash  with  clear  water,  will  relieve 
trouble  and  add  greatly  to  the  life  of  a  cloth. 

Mechanical  agitation  of  the  pulp  after  its  introduc- 
tion into  the  filter  tank  is  more  satisfactory  than  agita- 
tion by  air  alone,  since  coarse  particles  in  the  pulp  do 
not  have  a  tendency  to  build  up  on  the  sides  of  the 
tank.  Application  of  air  in  connection  with  a  mechan- 
ical agitator  is  generally  unnecessary,  and  where  the 
capacity  of  a  compressor  is  limited,  the  air  pressure 
should  be  conserved  as  much  as  possible  for  the  "blow." 
A  high  vacuum  is  absolutely  essential  to  good  work,  and 
care  should  be  taken  to  see  that  it  is  maintained  at 
the  maximum  point  at  all  times. 


Magnesite  Furnace  Lining 

The  Western  Metals  Co.,  of  Los  Angeles,  which  is 
operating  a  smeltery  near  that  city  for  antimony  ores, 
uses  magnesite  from  the  Bissell,  Calif.,  deposit  for  lin-. 
ing  its  firebrick  furnaces,  says  Charles  G.  Yale  of  the 
United  States  Geological  Survey.'  The  bottoms  are  lined 
with  ordinary  dead-burned  magnesite,  tamped  in  a  moist 
condition,  without  binder.  Corrosion  takes  place  on  the 
side  walls  only,  for  the  plastic  or  fine-ground  magnesite 
is  mixed  with  a  solution  of  sulphate  of  magnesia  and 
this  with  the  coarser  dead-burned  magnesite,  and  the 
mixture  is  laid  on  the  walls  by  plastering  to  make  a 
body.  The  outer  brick  wall  of  the  furnace  is  thus  lined 
with  5  in.  of  plastering  at  the  top  and  9  in.  at  the 
bottom.    This  inner-wall  lining  is  monolithic. 

The  sulphate  solution  is  made  by  dissolving  a  pound 
of  sulphate  of  magnesia  crystals  in  a  pint  of  water, 
making  about  a  pint  and  a  third  of  solution.  The  con- 
crete mixture  for  the  walls  requires  about  eight  hours 
to  set  hard,  after  which  it  should  stand  a  week  to  dry 
out  before  firing  and  be  fired  gradually.  For  the  fur- 
nace roofs  molds  are  used  to  make  blocks  of  the  mixture 
described,  and  the  blocks  are  allowed  to  stand  a  week  or 
two  before  using.  One  part  of  the  ground  plastic  to 
two  parts  of  the  dead-burned  grain  magnesite  is  used. 


Cyanides  from  Atmospheric  Nitrogen 

In  a  paper  read  before  a  recent  meeting  of  the  Amer- 
ican Institute  of  Chemical  Engineers,  J.  F.  Bucher 
claims  to  have  devised  an  economical  process  for  manu- 
facturing cyanide  by  causing  atmospheric  nitrogen  to 
act  on  a  mixture  of  sodium  carbonate,  graphite  and 
powdered  iron  at  comparatively  low  temperatures. 

In  his  experiments,  nitrogen  was  passed  over  bri- 
quets made  of  soda  ash,  coke  and  powdered  iron,  in 
equal  proportions  without  binding  medium,  at  a  tem- 
perature not  exceeding  920°  C,  in  a  "batch"  furnace 
At  the  end  of  half  an  hour  the  briquets  contained  30% 
NaCN.  Considerable  quantities  are  formed  even  below 
820°  C.  Air,  producer  gas,  flue  gas  or  combustion  gases 
give  as  good  results  as  nitrogen.    Iron  must  be  present. 


"Magnesite  in   1915." 
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DAVID    COLE 
A  specialist  in  concentration 


H.  A.  UL'ESS 
Of  the  American  Smelting  &  Refining  Co. 
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Prominent  American  Millmen 


C.   H.   BENEDICT 
Of  the  Calumet  &  Hecla  Mining  Co. 


JAMES  JOHNSTON 
Of  the  Nipissing  Mining  Co. 


A.  J.  CI.ARK 
Of  tlie  Homestake  Mining  Co. 


K.   S.  HANDY 
Of  the  Bunker  Hill  &  Sullivan 
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Hints  About  Mill  Lighting 


By  a.  L.  POWELL 

;iie   Kdi.-ioii   Laini)  Works.  Harrison,  N. 


The  illumination  of  a  plant  affects  its  output. 
The  selection  of  lamps  and  reflectors  for  the  dif- 
ferent parts  of  a  mill  should  depend  on  the 
heights  at  which  they  must  be  hung  and  on  the 
amount  of  light  desired.  The  development  of  the 
mazda  lamp  has  greatly  helped  table  recovery. 
Artificial  light  should  simulate  daylight  as  near- 
ly as  possible. 


INVESTIGATIONS  in  every  industry  have  shown 
without  doubt  that  proper  lighting  is  a  most  impor- 
tant factor  in  increasing  production.  It  increases  the 
speed  of  operation.  It  lessens  spoilage  because  of  the 
increased  facility  of  inspecting  each  step.  It  promotes 
safety  by  revealing  obstructions  and  the  moving  parts 
of  all  machinery. 

Good  lighting  means  a  sufficient  amount  or  intensity 
of  illumination  in  all  parts  of  the  room.  The  illumina- 
tion should  be  evenly  distributed.  Sources  of  bright 
light  should  be  kept  out  of  the  field  of  view.  Glare  and 
flicker   should   be   avoided,   as   both   are   annoying   and 


work  in  a  concentrator  makes  it  advisable  to  install 
well-made,  substantial  reflectors.  One  made  of  thin 
metal  or  cheaply  put  together  is  poor  economy.  Its  use- 
ful life  is  short.  For  practically  all  industrial  lighting 
steel  reflectors  have  become  standard.  These  are  made 
either  with  a  porcelain  enameled  finish  or  with  alu- 
minum reflecting  surfaces.  Where  the  air  is  moi.st,  as 
in  mo.st  mills,  a  good  grade  of  porcelain  enamel  is  de- 
sirable to  protect  the  metal  against  rust.  The  enameled 
reflector  can,  moreover,  be  easily  cleaned.  Dust  will 
accumulate  on  reflecting  equipment  and,  if  not  re- 
moved, will  lower  the  efficiency  of  the  installation.  This 
latter  point  cannot  be  impressed  too  strongly. 

The  standard  types  of  reflectors  for  interior  light- 
ing are  the  bowl,  the  dome  and  the  angle.  The  bowl 
comes  down  well  over  the  lamp  and  prevents  light  es- 
caping near  the  horizontal.  It  should  be  used  where 
lamps  are  hung  far  above  the  object  to  be  lighted  or 
where  the  light  at  high  angles  would  be  wasted  on  the 
side  walls.  The  dome  reflector  is  the  one  most  com- 
monly used.  It  is  the  most  efllcient  of  the  three  types, 
and  at  medium  hanging  height  is  the  most  satisfactory. 
It  liehts  up  vertical  surfaces  better  than  the  bowl  type. 


INTERIOR  OF  ONE  MILL.  SHOVVLNU  .METHOD  OF  LIGHTI.VG  II'  T.MiLES 


trying  to  the  eye.  The  color  of  the  light  used  should  be 
adapted  to  the  class  of  work. 

The  two  important  elements  of  a  lighting  unit  are 
the  lamp  and  the  reflector.  The  mazda  lamp  has  be- 
come practically  the  standard  illuminant  for  interior 
lighting.  It  is  cheap  and  simple  and  reiiuires  no  repairs 
or  adjustments.  It  has  long  life  without  decreasing 
materially  in  candlepower,  does  not  flicker,  and  is  avail- 
able in  a  wide  range  of  sizes  from  8  to  nearly  2000 
candlepower.  The  color  of  the  unmodified  light  is  prac- 
tically white  with  a  .nlight  yellowish  tint,  but  by  the 
u.<<e  of  special  bulbs,  or  auxiliary  glassware,  this  can  be 
modified  to  give  various  effects. 

A  reflector  is  necessary  to  redirect  the  light  in  use- 
ful directions.  It  gathers  the  light  that  would  go  up- 
ward and  sideway.'<  and  send  it  to  the  work.  It  shields 
the  eye  from  the  bright  lam|)  filament  and  often  serves 
to  protect  the  lamp  from   injury.     The  nature  of  the 


The  angle  reflector  is  similar  in  shape  to  the  bowl,  but 
has  its  holder  or  socket  so  placed  that  the  maximum 
light  is  directed  to  the  side  rather  than  downward.  It 
is  well  suited  for  use  along  the  side  of  a  room. 

In  all  parts  of  the  yard,  tracks,  ditches  and  other 
obstructions  must  be  visible.  The  danger  of  accidents 
is  minimized  if  the  light  is  well  distributed  from  a  num- 
ber of  relatively  small  units.  Such  a  system  may  not 
be  more  economical  than  employing  a  few  large  lamps, 
but  the  use  of  a  medium-sized  unit  enables  one  to 
place  lights  near  important  points,  such  as  crossovers 
and  switches.  Mazda  lamps  of  GO  to  150  watts  are  well 
suited  for  low-intensity  yard  lighting,  while  200-  to  500- 
watt  units  are  adapted  for  high-intensity  illumination. 
If  typical  st  reef -lighting  equipment,  such  as  the  radial 
wave  reflortor.  is  used,  it  is  possible  to  space  the  lamps 
widely  and  yet  have  no  dark  spots  between  units.  Yard- 
lighting  equipment  can  be  suspended  from  cables  strung 
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between  buildings  or  placed  on  brackets  on  poles  or  on 
the  sides  of  the  building. 

On  the  ore  bins  general  illumination  of  a  low  intens- 
ity is  adequate,  light  being  needed  only  for  safety.  The 
runway  should  be  lighted  by  rows  of  medium-size  mazda 
lamps  so  spaced  and  hung  that  the  illumination  is  fairly 
uniform.  As  with  any  lighting  problem,  the  size  of 
lamp  will  depend  on  the  maximum  available  hanging 
height.  If,  on  the  bins,  the  lamps  could  be  hung  from 
15  to  18  ft.  above  the  walk,  then  200-watt  mazda  lamps 
with  dome-shaped  enamel  steel  reflectors  on  30-ft.  cen- 
ters will  give  suflScient  illumination. 

As  to  apron  feeders  and  conveyors,  no  specific  recom- 
mendation could  be  made  which  would  hold  good  for  a 
number  of  plants.  Each  proposition  is  peculiar  to 
itself.  Lamps  with  suitable  steel  reflectors  should  be 
located  at  the  spots  where  loading  and  dumping  takes 
place,  or  where  the  mechanism  may  have  to  be  repaired. 

In  modern  mills,  grizzlies  and  crushers  are  usually 
in  a  part  of  the  plant  with  high  headroom  and  a  com- 
bination of  two  types  of  lighting  proves  most  satis- 
factory. Large  mazda  lamps  of  500  to  1000  watts  in 
deep-bowl  steel  reflectors  placed  close  to  the  roof  above 
the  crane  travels,  spaced  so  that  overhanging  parts  do 
not  cast  shadows,  form  one  type.  This  should  be  sup- 
plemented by  medium-sized  mazda  lamps  in  angle  steel 
reflectors  below  the  crane  travel  on  the  wall  opposite 
the  machines.  These  units  provide  illumination  on  ver- 
tical surfaces  and  tend  to  send  the  light  into  the  mech- 
anism. In  this  and  other  parts  of  the  plant  where 
vibration  is  severe,  flexible  rather  than  rigid  suspen- 
sions for  the  lamps  are  desirable. 

General  illumination  from  medium-sized  mazda  lamps 
with  deep-bowl  steel  reflectors  placed  above  the  crane 
travel  suffices  where  ball  or  tube  mills  are  used.  From 
0.3  to  0.6  watt  per  sq.ft.  of  floor  area  are  rough  figures 
on  which  to  base  calculations  for  such  work  as  this, 
where  the  operators  must  see  that  the  machinery  is 
feeding  properly  and  make  occasional  ad.iustments. 

The  low  ceilings  in  many  mills  where  roughing  tables 
and  classifiers  are  used,  necessitates  rather  small  lamps 
spaced  quite  closely.  The  enameled  dome  steel  reflector 
gives  a  suitable  distribution  of  light  for  such  work. 
Particular  attention  must  be  paid  to  the  placement  of 
lamps  to  prevent  shadows  from  surrounding  equipment. 

The  improved  finishing  tables  have  enabled  the  mills 
to  obtain  much  better  recoveries  than  was  dreamed  of 
in  the  early  days.  This  fact  has  made  mining  of  lean 
ores  profitable,  and  in  many  cases  the  dumps  and  tail- 
ings are  being  worked  over  with  good  results.  Years 
ago  zinc  and  iron  were  not  readily  separated.  Iron- 
laden  zinc  concentrates  could  not  be  smelted  when  much 
of  the  former  was  present.  In  fact,  iron  mixed  with 
zinc,  lead,  silver  or  copper  was  a  great  nuisance,  and  a 
mill  could  not  have  been  made  to  successfully  work  such 
ore  at  a  satisfactory  profit. 

Improved  tables  have  enabled  the  mills  practically  to 
separate  the  iron  and  zinc  streaks  as  they  are  washed 
over  the  table.  It  is  difficult  to  distinguish  the  colors 
of  the  two  streaks.  Yet  it  is  necessary  for  the  oper- 
ators to  detect  the  difference  and  separate  most  of  the 
iron  from  the  zinc.  In  other  plants  it  is  necessary  to 
separate  scheelite  from  quartz,  a  difficult  problem  un- 
der ordinary  artificial  illumination.  The  development 
of  the  mazda  lamp  has  greatly  helped  in  this  respect. 


With  each  increase  in  efficiency  of  the  incandescent 
lamp,  the  filament  has  operated  at  a  highe>-  temperature 
and  the  emitted  light  has  been  nearer  white.  The  light 
from  the  Gem  lamp  was  whiter  than  that  from  ths 
carbon  lamp.  The  vacuum  mazda  lamp  was  superior 
to  the  Gem  and  the  gas-filled  mazda  lamp  a  still  greater 
step  forward. 

A  new  mazda  lamp  has  been  developed  with  its  ob- 
ject that  of  producing  light  whose  spectral  or  color 
composition  closely  simulates  that  of  daylight.  If  one 
analyzes  the  light  from  the  ordinary  mazda  lamp  with 
a  spectrophotometer,  it  is  found  to  possess  a  preponder- 
ance, of  light  in  the  red  end  of  the  spectrum  v/ith  a  rela- 
tively smaller  proportion  of  light  at  the  blue  end.  As 
previously  stated,  the  higher  the  operating  temperature 
of  the  filament,  the  nearer  the  emitted  light  is  to  white, 
or  the  greater  the  proportion  of  blue  light  to  red  light. 
Therefore,  the  first  step  in  the  design  of  a  lamp  to  give 
approximate  daylight  is  to  equip  it  with  a  filament  oper- 
ating at  as  high  a  temperature  as  economically  feasible. 
Further  by  using  bulbs  of  a  specially  selected  blue  glass 
it  is  possible  to  filter  out  some  of  the  preponderant  red 
and  yellow  rays,  producing  a  resultant  light  similar  to 
sunlight. 

New  South  Wales  Mineral  Production 

The  report  of  the  New  South  Wales  Department  of 
Mines  for  1916  has  just  been  issued,  and  gives  the  fig- 
ures of  production  shown  in  the  accompanying  table. 

XEW  SOUTH    WALES   MIN"ER.\L   PRODCCTIOX,    1915  .\ND    1916 

.Substance                                                                    Unit  1915  1916 

Alunite tons  1,420  32'> 

Antimony  (metal  and  ore)      .  I tons  637  6l'j 

Bismuth  (metal  and  ore) tons  18  31 

Coal tons  9.449,008  1,I27.I6J 

Coke   tons  417,753  437.587 

Copper  (ingots,  matte  and  ore)* tons  6.973  6,171 

Diamonds     carats  839  1,901 

Gold       oi.  132,498  108,14i 

Iron              tons  76,318  52,55'. 

Iron,  "o3ude" tons  2,294  2.461 

Ironstone  fiux  tons  1.472 

Lead  (pig,  etc) tons  30,305  25,466 

Lime   tons  33,010  26,063 

Limestone  flux     ...                                               ,.      tons  71,720  64,928 

Molybdenite     .            .   tons  32  54 

Platinum              ...                                  oz.  56  82 

Silver  (ingots  and  matte) oz.  3,237,432  2.801,507 

Silver-lead,  ore,  concentrates,  etc. .. : tons  282.776  249.849 

Shale  (oU) tons  15,474  17.425 

Scheelite     tons  33  81 

Tin  (ingots  and  ore)  t tons  2,188  2,129 

Wolfram                          tons  50  183 

Zinc  (spelter  and  concentrates) tons  190.916  209.741 

*  Does  not  include  copper  produced  in  New  South  Wales  from  ore  imported 
from  other  .Australian  states,  t  Does  not  include  tin  re&ned  in  New  South  Wales 
from  imported  ores. 

In  addition  to  the  foregoing,  marble  valued  at  £1625 ; 
opal,  £21,273;  portland  cement,  £420,928;  building 
stone,  £65,  and  sundry  minerals  and  ores  valued  at  £41,- 
184  were  produced  in  1916 

The  total  value  of  the  mineral  yield  in  1916  was  £10,- 
975,742,  an  increase  of  £911,173  over  that  of  the  previ- 
ous year. 

The  number  of  persons  employed  in  mining  in  1916 
is  estimated  at  31,304,  a  decrease  of  107  from  the  fig- 
ures of  the  previous  year. 

The  Broken  Hill  Proprietary  Co.,  of  Australia,  in  its  re- 
port for  the  year  ended  Nov.  ;50,  1916,  notes  that  the  zinc- 
flotation  plant  was  completed  and  treated  13,232  tons  of 
tailings,  producing  2805  tons  of  zinc  concentrates  assaying 
47.41  T.  Zn,  13.02  oz.  .\g  and  5.72'"i  Pb.  The  plant  is  de- 
signed to  produce  separately  zinc  and  lead  concentrates 
from  the  slimes  and  does  so  satisfactorily,  the  lead  con- 
centrates assaying  56'''  lead  and  containing  most  of  the 
silver,  about  80  oz.  per  ton. 
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Oil  Concentration  of  Lead  Carbonate  at 
Darwin,  California 


By  h.  s.  rexworthy 


Mill    JtanaRer. 


The  Murex  process  is  in  successful  operation  at 
Dancin,  Calif.,  on  lead-carbonate  ores.  The 
process  depends  upon  the  selective  property  of 
oils  for  minerals,  which  is  depended  upon  to  coat 
the  mineral  particles  with  a  magnetic  paint.  The 
painted  mineral  is  then  separated  from  gangue 
by  the  use  of  a  magnet. 

THE  Danvin  Lead  and  Silver  Mines  and  Develop- 
ment Corporation  have  in  operation  an  experi- 
mental mill  for  the  treatment  of  lead  carbonates 
and  sulphide  ores  from  its  several  properties  situated 
in  the  vicinity  of  Darwin,  Inyo  County,  California. 

The  company's  holdings  consist  of  seven  groups, 
known  as  the  Lucky  Jim,  Lane,  Promontory,  Columbia, 
Independence,  Defiance  and  Thompson.  The  ores  of 
these  properties  are  widely  different  in  character,  both 
as  regards  the  occurrence  of  the  minerals  and  the 
gangues.  Some  of  these  consist  of  lead  carbonate, 
carrying  silver,  disseminated  through  a  hard  jasper 
gangue,  while  others  are  a  mixture  of  lead  carbonate, 
galena  and  silver  chloride  in  a  gangue  of  hematite, 
(|uartz  and   cakite.     They  are  mined   from  the   upper 


contrary  to  general  experience  with  this  process,  it  has 
been  found  that  the  same  reagents  were  in  most 
cases  applicable,  and  good  results  were  obtained  on 
the  different  ores,  including  dumps,  carrj'ing  consider- 
able amounts  of  fines  of  many  years'  standing. 

The  plant  is  now  making  recoveries  of  from  80'', 
to  85''f  of  the  mineral  content,  treating  lead  carbonate 
carrying  silver  and  a  mixture  of  carbonate,  galena  and 
silver  chloride  in  gangues  of  hematite,  quartz  and 
calcite.  The  success  of  the  process  has  justified  adding 
another  unit,  which  has  now  been  completed,  making 
a  plant  capacity  of  50  tons  per  day. 

The  mill  is  of  the  gravity  type,  as  shown  in  the 
accompanying  diagram.  The  mill  flow  is  as  follows: 
Ore  is  drawn  from  the  lower  tramway  terminal  dis- 
charge shoot,  weighed  and  delivered  upon  a  grizzly 
provided  with  1-in.  spaces.  The  oversize  is  then  fed 
to  an  8  X  12-in.  Blake-Hendy  crusher,  breaking  down 
to  1-in.  ring  and  discharging  into  a  bin  of  100  tons' 
capacity.  The  ore  is  fed  from  this  bin  by  means  of  a 
Challenge  feeder  into  a  20-mesh,  rotary,  conical  screen 
which  passes  the  oversize,  with  an  addition  of  water 
in  the  proportion  of  two  to  one  of  ore,  into  a  4  x  3-ft. 
Hendy  ball  mill,  the  discharge  end  of  which  is  fitted 
with  a  screen  delivering  a  20-mesh  product  mixed  with 


THE  .NIL  iu;.\   .MILL  AT   UAUVVliN,  CALIK 

levels  down  to  a  depth  of  about  600  ft.,  while  the  ores 
below  the  600-ft.  level  consist  of  galena  and  some  native 
silver  in  a  calcite  gangue. 

The  mill  wa.H  built  on  the  Lane  group,  owing  to  its 
central  po.^ition  as  to  the  other  properties  and  to  its 
having  within  easy  access  a  good  water  supply.  The 
ore.s  from  the  variou.s  properties  are  hauled  by  motor 
truck.f  and  delivered  from  a  central  station  by  means 
of  an  aerial  tramway  the  capacity  of  which  is  10  tons 
per  hour. 

A  2.'>-ton  Murex  oil-concentration  plant  has  been  in 
operation  for  about  ."(ix  months,  during  which  time  ores 
from  the  various  properties  have  been  sent  down  for 
treatment.  As  already  stated,  these  ores  vary  consider- 
ably, each  one  necessitating  a  separate  study  with  a 
view   to  defining   the   best   method   of   treatment    and. 


MUUliX   UNIT  IN   OriiU^VTION    AT    DAUWI.V 

the  undersize  from  the  Challange-feeder  screen.  The 
oversize  in  the  latter  case  is  returned  to  the  ball  mill 
for  regrinding.  By  adopting  this  .>»ystem  a  considerable 
amount  of  fines  is  eliminated  from  the  ball  mill.  The 
pulp  is  then  fed  with  a  regulated  mixture  of  oil  and 
ground  magnetite  to  two  horizontal  Murex  tube  agita- 
tors, each  a  plain  steel  cylinder  3  ft.  diameter  by  10 
ft.  long,  revolving  slowly,  containing  several  hundred 
pounds  of  1-in.  iron  or  steel  punchings.  These  become 
oiled  with  the  mixture  and  collect  the  mineral  particles 
both  fine  and  coar.se  in  the  form  of  a  paste  which 
adheres  to  the  punchings.  This  paste  is  continously 
broken  away  by  attrition  and  flows,  with  the  pulp, 
through  a  slotted  screen  at  the  opposite  end  of  the 
agitator,  upon  a  brass  shaking  conveyor  tray,  which 
feeds  it  under  a  powerful  electromagnet.     The  coated 
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mineral  particles  are  attracted  by  the  magnet  from  the 
thin  flowing  stream  of  pulp  to  the  undersize  of  an 
endless  belt  traveling  at  right  angles  to  the  shaking 
tray,  thereby  suspending  them  until  out  of  the  magnetic 
field,  when  they  are  washed  off  by  water  into  a  con- 
centrates bin  of  large  capacity,  provided  with  a  divi- 
sional bulkhead  and  end  doors  in  which  the  concentrates 
are  delivered  and  discharged  alternately.  They  are 
finally  hauled  by  tram  wagons  and  sacked  ready  for 
shipment. 

The  overflow  water  from  the  concentrates  bin  and 
tailings  together  is  passed  over  a  Deister  concentrating 
table.  This  is  employed  as  a  means  of  indicating  to  the 
millman  any  inefficiency  brought  about  by  bad  coating 
or  change  in  crude-ore  feed,  etc.,  at  a  glance.  This 
can  be  seen  by  a  small  mineral  streak  appearing  on 
the  table.    In  such  cases  the  operator  makes  the  neces- 


An  80-hp.  gas  engme  provides  power  for  the  mill 
and  a  10-kw.  d.c.  generator  current  for  the  magnets 
and  lighting  of  the  camp.  Also  a  20-kw.,  2200-volt  a.c. 
generator  supplies  power  at  the  well,  situated  about 
two  miles  from  the  mill.  The  well  pumps  are  electric- 
ally driven,  of  the  vertical  triplex  type,  provided  with 
three  3-in.  rams  and  8-in.  stroke  and  a  working  pres- 
sure of  450  lb.  per  sq.in.  Special  electrical  equipment 
enables  this  installation  to  be  controlled  from  the  mill. 

In  addition  to  the  plant  as  described,  a  complete 
Murex  laboratory  outfit  is  installed  in  the  mill,  to  be 
used  when  the  various  ores  are  sent  for  experimental 
treatment  by  the  Murex  process. 

The  Murex  system  differs  from  all  other  processes 
as  it  is  not  necessary  to  produce  those  conditions  in 
which  the  oiled  mineral  particles  will  float.  Practic- 
ally all  other  oil-concentration  methods  can  be  equally 


-ACSmTCHBOAHO 
PLANT  OF  THE  DARWIN  LEAD  AND  SILVER  MINES  AND  DEVELOPMENT  CO.,  AT  DARWIN,   CALIF. 


sary  adjustments  in  the  oil-mixture  feed  to  meet  the 
new   conditions. 

The  tailings  finally  pass  to  a  large  wooden  spitz- 
kasten  where  the  coarse  sands  are  settled  out  and  the 
overflow  discharges  into  four  20-ft.  square  settling 
ponds,  from  which  the  clear  water  is  returned  to  the 
mill,  to  be  used  over  again.  This  water  contains  a 
certain  amount  of  emulsified  oil,  and  is  found  to  be 
beneficial  to  the  Murex  process,  since  the  oil  can  be 
made  use  of  in  further  ore  treatment. 


well  made  by  the  Murex  process.  In  addition,  certain 
separations  can  be  made  that  previously  have  been  con- 
sidered impossible.  Thus  lead,  zinc  and  copper  car- 
bonates containing  sulphides  can  be  concentrated  from 
their  various  complex  gangui-s.  Blende  and  galena  can 
be  separated  from  heavy  spar  and  from  pyrite.  In  the 
cases  of  some  ores  it  has  been  found  that  material 
of  2  or  3  mm.  section  can  be  treated  successfully  by 
this  system,  provided  the  mineral  is  freed  from  the 
gangues,  and  the  latter  can  be  eliminated  in  one  opera- 
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tion,  leaving  the  mineral  values  in  such  a  form  as  to 
be  easily  smelted. 

Various  blends  of  oils,  such  as  crude  petroleum  and 
residuum,  are  used  in  proportions  of  3%  to  11 ''r  of  oil 
per  ton  of  ore  to  which  is  added  equal  quantities  or 
more  of  ground  magnetite.  This  mixture  of  oil  and 
magnetite  forms  a  permanent  paint  which,  no  matter 
how  finely  it  may  be  divided  or  broken  up,  will  always 
be  found  to  be  composed  of  the  two  substances  in  the 
same  ratio. 

Considerable  skill  is  exercised  in  blending  the  various 
oil  mixtures  so  as  to  make  them  amenable  to  each  in- 
dividual  ore  to   be  treated.     The   thickness   of   pulp, 

MII,I-ING    AND    MUREX-TREATMENT    COSTS    AT    THE     DARWIN- 
PLANT    OVER    A    PERIOD   OF    30   DAY.S 

15  Ih  oil  (S.  I   43  centii     JO  2145 

17  lb   magnet  iu- (ffl     20  rents 2040 

0  «  lb  olair  acid  (a    1 5  cents 1120 

Labor  three  men  (di  J4  00     -. 7500 

Power  and  water  supply     5000 

Coet  per  ton      »I   7805 

quantity  of  water  and  method  of  agitation  are  all  im- 
portant, particularly  in  cases  of  differential  treatment, 
as   in  separating  lead  from  zinc. 

In  the  Murex  process  the  ore  need  be  ground  only 
fine  enough  to  free  the  mineral  from  the  gangue.  Both 
sands  and  slimes  are  treated  together  in  one  operation 
so  that  no  classification  is  necessary,  thereby  reducing 
the  crushing  and  running  costs  to  a  minimum. 


The  Phelps  Dodge  Concentrator 
at  Morenci,  Arizona 

At  the  Morenci  concentrator  of  the  Phelps  Dodge 
Corporation,  at  Morenci,  Ariz.,  14  cylindrical  steel  ore 
bins  serve  as  storage  for  the  run-of-mine  ore.  They 
are  installed  in  parallel  rows  and  have  a  combined  ca- 
pacity of  3000  tons.  From  these  bins  a  belt  conveyor 
carries  the  ore  to  the  crushing  plant,  in  which  is  in- 
stalled a  Gates  No.  7i  gyratory  machine,  followed  by 
three  48-in.,  horizontal,  Symons  disk  crushers  that  re- 
duce the  ore  to  i-in.  diameter.  The  crushing  plant  has 
a  capacity  of  about  300  tons  per  hr.  and  is  operated 
for  one  8-hr.  shift  only  each  day.  The  dust  is  col- 
lected and  drawn  out  of  the  crusher  room  by  an  electric- 
ally driven  exhauster,  thus  making  the  department  com- 
fortable for  men  to  work  in. 

From  the  crushing  plant  a  belt  conveyor  carries  the 
ore  over  an  18  incline,  past  a  Blake-Denison  weighing 
machine  that  records  the  weight  of  the  ore  passing  up 
the  belt,  and  this  is  checked  by  a  Richardson  measuring- 
type  scale  at  the  head  of  the  conveyor.  This  conveyor 
delivers  the  ore  to  an  automatic  sampler,  after  which 
the  general  run  of  ore  is  distributed  to  the  mill  bins  by 
a  system  of  distributing  belt  conveyors.  The  mill  is 
divided  into  two  units,  each  having  a  capacity  of  1000 
tons,  and  both  units  draw  ore  from  the  same  mill  bin. 

In  each  .section  the  ore  ix  fed  by  automatic  plunger 
feeders  to  three  Cole  shaking  screens,  having  3  J -mesh 
wire  screen  cloth.  The  oversize  from  these  -screens  is 
sent  to  two  .sets  of  dry  rolls.  The  material  then  passes 
into  a  closed  circuit  consisting  of  four  wet  Cole  shak- 
ing screens  and  a  pair  of  wet  rolls,  which  reduces  the 
entire  product  to  31-me8h.  The  3J-me.sh  product  pas.ses 
without  classification  to  five  Wilfley  tables,  ctiuipped 
vith  Bulchart  riffles,  which  take  out  the  first  concen- 


trates. The  tailings  from  these  Wilfleys  are  deslimed 
in  a  6  x  20-ft.  duplex  Dorr  classifier  and  pass  to  three 
4  X  8-ft.  Marathon  mills,  where  the  material  is  reduced 
to  48-mesh.  The  slimes  overflow  from  the  Dorr  classi- 
fier is  thickened  in  tanks  with  Dorr-thickener  mechan- 
isms. The  thickened  slime  is  then  combined  with  the 
product  of  the  Marathon  mills  and  passes  to  a  4-ft.  6-in. 
by  15-ft.  Dorr  classifier,  followed  by  two  6  x  20-ft.  classi- 
fiers. The  sands  from  these  classifiers  are  treated  on 
tables,  the  tailings  going  to  waste.  The  overflow  from 
the  classifiers  passes  to  flotation  machines  of  the  Rork 
type,  and  the  flotation  tailings  are  treated  on  Frue 
vanners.  The  flotation  oils  are  added  in  the  Marathon 
mills.  This  practice  gives  a  rather  poor  oiling  of  the 
primary  slimes,  and  experiments  are  being  conducted 
with  a  view  to  securing  better  treatment  of  material 
of  this  class. 

All  table  concentrates  are  dewatered  in  vacuum  tanks, 
while  the  flotation  concentrates  pass  to  a  39-ft.  Dorr 
thickener  and  are  finally  dewatered  in  a  14  x  14-ft.  Oli- 
ver filter.  All  water  from  the  concentrates  is  re- 
claimed, and  all  from  the  tailings  except  that  which  is 
necessary  to  transport  them  to  the  14,000-ft.  launder 
that  conveys  them  to  the  tailings  pond. 

The  recovery  by  gravity  concentration  amounts  to 
practically  66<^c  and  that  by  flotation  10''f,  making  a 
total  of  76':f.  An  efficiency  of  12  tons  per  man-shift 
is  obtained,  and  the  plant  operates  about  95 'Ir  of  the 
time.  The  ratio  of  concentration  is  about  7:  1;  the 
water  used  is  510  gal.  per  ton  of  ore.  Flotations  con- 
centrates average  19''c  copper,  while  the  grade  of  the 
combined  concentrates  is  about  r2'^(  copper  per  ton. 


Clearance  Water  for  Pump  Glands 

By  a.  \V.  Allen* 

An  automatic  regulation  of  clearance  water  to  the 
glands  of  centrifugal  or  plunger  pumps  handling  sand 
or  slime  eliminates  the  personal  element.  Minimum  of 
dilution  is  maintained,  and  the  danger  of  scouring  of 


■PUMP  (HAND  WATER  senxe.. 


SirrLYlMI   WATKR  Tl)  PIMP  r.U.\NDS 

the  shaft  or  plungers  with  grilty  packing  is  avoided. 
The  accompanying  illustrations  show  how  an  auto-  • 
matic  service  may  be  arranged  for  intermittently  run- 
ning pumps  of  this  description,  that  on  the  left  showing 
the  arrangement  applicable  to  a  pump  using  a  clutch 
on  driving  .shaft  and  that  on  the  right  being  used  with 
a  tight  and  loose  pulley  drive.  k 

•.1o;i  Bruadway.  New  York. 
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Solution  of  Grinding  Problems 


The  use  of  screen  classifications  as  a  basis  for 
the  construction  of  curves  that  may  be  used 
for  purposes  of  comparison  is  a  system  that  may 
be  of  service.  The  comparison  of  diagrams  and 
curves  ivill  assist  in  estimating  the  value  of 
grinding  machinery. 


IT  is  a  matter  of  daily  occurrence  in  milling  practice 
that  two  or  more  curves  of  grinding  have  to  be  com- 
pared in  order  to  get  information,  more  or  less  useful, 
for  the  subsequent  mill  treatment  of  the  pulps  exam- 
ined. The  comparison  consists  often  of  the  mere  in- 
spection of  the  two  or  more  plots  obtained  and,  un- 
luckily much  oftener,  of  two  or  more  sets  of  figures 
referring  to  one  or  more  of  the  sizes  obtained.  The  in- 
formation derived  from  this  incomplete  comparison 
gives  by  no  means  an  idea  of  the  absolute  value  of  the 
curves. 

In  ball-mill  grinding,  especially  when  the  curves  are 
obtained  from  different  types  of  machine,  the  informa- 
tion is  still  more  incomplete  and  unreliable,  since  the 
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FIG.  1.     EXPRESSING  GRIXDIXG  CONDITIONS  BY  DIAGRAM 


different  plots  are  referred  to  one  another  and  not  to  a 
standard  representing  an  ideal  curve  of  crushing  or  in- 
tended to  represent  the  most  convenient  sizing  obtain- 
able under  well-defined  circumstances. 

The  question  then  arises:  Is  there  any  such  curve, 
representing  a  sized  pulp,  that  can  be  taken  as  the 
ideal  curve,  or  the  limit  curve,  or  the  curve  of  maximum 
efficiency? 

Evidently,  such  a  curve  representing  for  each  and 
every  case  a  limit  of  grinding  cannot  be  determined. 
The  sizing  of  a  pulp  by  grinding  depends  almost  en- 
tirely on  the  ore  and  on  the  grinding  device,  the  effi- 
ciency depends  entirely  on  the  milling  operations  after 
grinding,  and  both  sizing  and  efficiency  are  intimately 
delated  to  costs.  It  is,  however,  possible  to  determine 
the  limit  curve  of  grinding  in  each  case  with  general 
methods  that  can  easily  be  made  to  apply  to  any  ore 
when  the  mineral-freeing  value  of  the  reduction  is 
known. 

The  mathematical  process  for  the  determination  of 
such  a  curve,  as  given  here,  refers  to  the  disseminated 


By  SERGIO  BAGNARA 

Mechanical  engineer,  Doe  Run  Lead  Co.,  Rivermines,  Mo. 

•      lead   ores  of  southeast  Missouri,   the   grinding   device 

considered  being  a  well-known  ball  mill.  The  concen- 
trating mill  operates  on  three  main  classifications — the 
material  between  9  and  2  mm.  is  treated  by  jigs,  the 
coarse  size  between  2  mm.  and  150-mesh  is  taken  by 
tables,  and  all  the  minus  150-mesh  is  called  slimes  and 
sent  to  flotation,  after  being  treated  on  slimes  tables.  It 
is  the  ^im  of  the  mill  to  make  the  least  possible  amount 
of  slimes  for  both  technological  and  economical  reasons. 

Assuming  that  the  total  extraction  of  the  concentrat- 
ing mill  is  to  be  brought  to  90%,  the  ore  must  be 
ground  in  such  a  way  as  to  have  at  least  90 '"c  of  the 
lead  as  free-concentrating  galena.  By  applying  the  laws 
of  distribution  of  lead  in  these  ores'  it  is  easy  to  see 
that  this  condition  is  reached  when  all  of  it  is  ground  to 
pass  100-mesh,  or  when  the  ore  is  perfectly  sized  be- 
tween 65-  and  200-mesh.  By  perfect  sizing  is  meant 
classifying  a  pulp  through  a  set  of  screens  so  as  to 
leave  on  each  one  amounts  proportional  to  the  mesh 
opening  of  the  screen.  In  other  words,  it  is  the  size  that 
is  represented  by  a  straight  line  in  the  cumulative 
direct  plot  of  the  ground  pulp. 

The  perfect  sizing  from  minus  65  is  represented  by 
the  0-65  line  in  Fig.  1.  This  line,  however,  does  not  sat- 
isfy the  requirements  of  a  line  of  good  recovery,  since 
it  calls  for  44.5*^0  slimes  (minus  150-mesh),  nor  does 
the  0-35  line,  as  it  calls  for  over  20  Sc  which  is  still  ob- 
jectionable. 

From  special  crushing  tests  established,  and  described 
elsewhere,  it  appears  that  a  theoretical  minimum  of 
10%  and  a  practical  minimum  of  12':c  slimes  are  ob- 
tainable on  grinding  our  ores.  According  to  the  fore- 
going, a  perfect  sizing  with  10 ^r  minus  150-mesh  is  the 
line  OM  cutting  the  150  ordinate  at  the  quota  90.  The 
material  represented  by  the  line  has  evidently  the  dis- 
advantage of  being  too  coarse  (50^f  minus  35-mesh), 
and  since  the  amount  of  lead  freed  up  to  this  size  is 
only  65%  of  the  total,  additional  grinding  is  necessary. 

In  order  to  make  no  alteration  in  the  amount  of 
slimes  called  for  by  this  sizing — an  amount  that  is  an 
absolute  minimum — the  additional  crushing  has  to  be 
performed  between  the  35  and  150  ordinate  only,  and 
not  beyond  this  ordinate.  If  we  suppose  that  a  fraction 
of  the  plus  35-mesh  material  has  to  be  reduced,  the  dia- 
gram of  additional  grinding  is  evidently  represented 
by  the  triangle  ACB,  point  C  being  taken  on  the  150 
ordinate  and  the  OM.  This  additional  grinding  causes, 
theoretically,  no  variation  of  the  amount  of  slimes,  the 
triangle  representing  minimum  grinding  work  permis- 
sible in  the  reduction  of  the  fraction  named. 


48      65 


100  ieoo 

150 


Effect  of  Additional  Grinding  on  Fines 
Any  additional  grinding  on  coarse  sizes  will,  however, 
affect  the  fines.  In  this  case,  by  imposing  the  condition 
that  the  additional  reduction  shall  be  performed  with 
the  minimum  exp^iditure  of  work,  we  may  transform 
the  diagram  into  another  equivalent  to  it,  extending  the 
slimes  line  in  such  a  way  as  to  cause  the  minimum  in- 
crease in  the  amount  of  slimes,  since  it  is  a  diagram 
of  minimum  work.     This  transformation  is  indicated 
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by  the  elementan-  geometrical  con.<;truction  indicated  on 
*he  figure.  Diagram  A'RC  will  therefore  represent  a 
diagram  of  additional  reduction  with  a  minimum  ex- 
penditure of  work  and  consequently  with  a  minimum 
increase  in  the  slimes. 

Let  us  extend  the  OA'  to  N.  From  what  has  been 
said,  the  line  of  sizing  answering  our  purposes  will  be 
seen  to  be  OM  after  the  reduction  represented  by  the 
diagram  NOM.  To  find  the  final  curve,  let  us  -suppose 
that  the  line  OM  is  a  perfectly  elastic  and  prismatic  sys- 
tem and  let  us  apply  to  OM  the  work  of  reduction,  con- 
sidering it  as  a  force.  The  diagram  NOM  will  then  be 
the  diagram  of  curvature  of  the  line  sought.  The  prob- 
lem is  here  geometrically  indicated.  The  general  equa- 
tion of  the  curvature  of  any  line  is  represented  in  dif- 
ferential terms  by  the  equation, 
d-y 
1  rf.r- 


(1) 


which,  neglecting  the  term  (^^^.)    becomes 


dly 
dx' 


(2) 


k  = 


(5) 


and  this  curve  was  plotted  in  the  figure.  By  making 
y  =  100  the  general  expression  (6)  gives 

333..3  =  X  (log  x  —  1)  (6") 

which  resolved  by  the  method  of  successive  interpola- 
tion brings  the  "all  pass  point  of  the  cumulative  direct, 
plot  close  to  the  28-mesh  ordinate.  The  numerical  char- 
acteristics of  this  curve  are: 

NUMKniCAL    VALUES   OF   THE    CURVE 

28-mosh  all  pass 

On      35-mpsh      29.  3 

On      48-mo8h    60  J 

On     65-mr9h 75  0 

On   lO^mesh M.7 

On    ISO-mosh 86.8 

On   200-me8h 91 .  S 

Through  200-mc8h 8.5 


From  the  figure  we  have  r  =  fr  x  and  with  the  position 
(3)  fc'  ^  1  k  the  (2)  in  absolute  values  becomes 

k-  ^-  =  ^^ 
X       dx- 

v.hich,  after  two  integrations,  gives 

k'  X  (log  X  —  1 )  =1/  (l) 

where  the  logarithm  is  hyperbolic.  This  is  the  equation 
in  finite  terms  of  the  limit  curve.  By  means  of  con- 
venient substitutions  and  ratings  of  variables  it  can  be 
brought  to  the  form 

X  Y  ^  \  (4') 

which  is  the  equation  of  an  hyperbola  of  equal  sides. 

The  curve  (4)  evidently  touches  the  0  point,  since 
by  making  )/  =^  0  it  follows  that  x  =  0.  The  value  of  k 
depends  entirely  on  the  fraction  of  plus  3.'i-mesh  to  be 
reduced,  and  the  fraction  in  itself  is  a  function  of  the 
cost  of  making  this  additional  grinding.  The  general 
expression  of  k  is  given  by  a  consideration  of  triangles 
in  the  figure,  and  it  is  of  the  form, 

k  ^^-  cot  A  —  col  B 
which,  after  convenient  substitutions,  becomes 
mvJA_  li) 
fiin  A  Hui  n 
an  expression  that  can  be  calculated  by  logarithms. 

From  the  data  of  the  problem  it  is  clear  that  the  frac- 
tion of  plus  35-mesh  to  be  ground  affects  only  the  value 
of  k.  For  each  variation  of  this  fraction  k  will  a.ssume 
a  definite  value.  A',  and  the  new  curve  corresponding  to 
this  value  is  homothetir  to  the  limit  curve  just  found, 
and  the  ration  of  homothety  will  be  k/K. 

In  the  ca.se  represented  in  the  figure  where  we  are 
."•upposed  to  grind  nine-tenths  of  the  plus  35-mesh  mate- 
rial the  (5)  gives  k  3..333  .  .  .  which,  remem- 
bering the  position  made  in  (3)  gives 

/.'        0.3 
The  general  equation  in  finite  terms  (4)  therefore  be- 
come.'} 

V-O.Sx  (log  x—1)  (6) 


To-al 


In  plotting  this  curve  it  should  be  borne  in  mind  that 
the  value  give.i  to  the  independent  variable  x  must  be 
measured  on  the  scale  of  the  dependent  variable  y  in 
order  to  obtain  the  correct  ordinate. 

That  the  cui-\'e  found  answers  the  conditions  imposed 
for  a  curve  of  maximum  efficiency  is  easily  understood 
if  we  consider  that : 

It  is  the  curve  obtained  after  two  subsequent  reduc- 
tions, both  graded  according  to  a  line  of  perfect  grind- 
ing. 

The  additional  reduction  made  on  the  OM  is  one  that 
produces  a  minimum  amount  of  slimes  by  the  conditions 
imposed. 

The  work  of  additional  reduction  is  a  minimum,  which 
is  one  of  the  conditions. 

The  grinding  represented  by  this  curve  frees  more 
lead  as  free  galena  than  the  milling  can  recover.  This 
is  immediately  recognized  through  the  laws  of  distri- 
bution of  lead  in  our  ores. 

It  is  plain,  however,  that  this  cur\-e  could  not  be  a 
limit  curve  in  all  cases  or  under  different  milling  con- 
ditions. It  is  possible,  though,  to  determine  another 
curve  for  the  sr.'.ne  process  by  simply  changing  the  con- 
ditions of  the  problem.  This  statement  is  under  the 
assumption  that  the  cumulative  direct  pbt  of  any  sizing 
is  a  continuous  function  of  the  size.  The  assumption  is 
permissible  if  we  suppo.se  that  the  set  of  screens  on 
which  the  sizing  is  done  is  composed  of  an  infinite  num- 
ber of  screens  or,  in  other  words,  that  the  grains  of 
crushed  product  differ  from  one  another  by  an  infinitesi- 
mal amount,  which  is  confirmed  in  practice. 

In  Fig.  2  is  represented  a  cumulative  logarithmic  plot 
of  the  curve  according  to  the  general  expression  (fi). 
By  applying  to  it  the  laws  of  distribution  of  lead',  it 
is  possible  to  trace  a  graphic  of  the  lead  freed  as  galena 
in  grinding  according  to  this  cun-e.  This  graphic  is 
also  shown  on  the  diagram,  and  lK>th  analytically  and 
directly  it  shows  that  the  limit  curve  would  free  94.5'"r 
of  the  total  lead.  Of  thi.s,  a  little  le.ss  than  SS^r  would 
be  taken  by  tables  and  about  10'"r  sent  to  flotation,  but 
as  the  slimes  tables  recover,  .say.  50'"r  of  the  lead  fed, 
the  amount  really  sent  to  flotation  would  be  about  5'»> 
of  the  total  in  the  feed;  only  5.6'^,  would  .still  remai 
combined  with  the  rock  as  middlings  or  chat. 

In  order  to  exemplify  the  advantage  of  referring  to 
a  limit  curve  when  making  a  comparison  of  different 
cru.shings,  two  more  curves  have  been  traced  on  the 
diagram.  One  represents  a  pulp  discharged  by  a  Marry 
mill  and  the  other  a  pulp  obtained  in  grinding  similar 
material  through  a   Marathon  mill.     Comparing  the.se 
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cwo  curves  with  each  other  we  can  say  that  the  Marcy 
grinds  coarser  on  the  coarse  sizes  and  finer  on  the  fine 
sizes  than  the  Marathon,  but  which  is  the  one  that  suits 
the  milling  exigencies  best  it  is  impossible  to  tell  un- 
less we  refer  both  to  the  limit  curve.  By  doing  this, 
more  features  of  each  are  revealed  and  an  absolute 
value  of  the  two  curves  obtained.  In  fact,  it  is  easy  to 
ascertain,  for  instance,  that  the  tangent  to  the  Marcy 
plot  and  the  tangent  to  the  limit  curve  on  the  150-mesh 
ordinate  are  parallel.  This  means  that  the  angle  of  con- 
tingency, and  consequently  the  curvature,  of  both  lines 
is  identical  at  that  point.  This  being  also  true  in  all  the 
interval  between  150  and  200,  is  shows  that  the  Marcy 
mill  has  a  minimum  sliming  capacity,  this  capacity  be- 
ing equal  to  that  of  the  limit  cui've  which  stands  to  rep- 
resent a  minimum.    ■ 

On  the  other  hand,  the  sizing  of  the  Marathon  be- 
tween 20-  and  48-mesh  runs  in  accordance  with  the  siz- 
ing on  the  limit  curve  between  28  and  65.  The  two 
lines  are  congruent  in  the  same  vertical  interval,  and 
this  ineans  that  a  linear  increase  of  reduction  in  the 
Marathon  will  give  a  pulp  already  sized  according  to 
the  limit  curve  between  28  and  65. 

The  algebraic  sum  of  the  areas  inclosed  between  each 
of  the  two  curves  and  the  limit  curve — these  areas  be- 


The  slimes  are  due  in  crushing  to  two  facts :  First,  the 
wearing  action  of  the  pieces  either  against  one  another 
or  against  the  grinding  device  used ;  second,  the  separa- 
tion of  fine  particles  from  the  piece  by  blows  that  sepa- 
rate portions  of  the  piece.  If  a  piece  of  rock  is  crushed 
by  hammering  alone,  the  wearing  action  is  eliminated 
and  the  amount  of  slimes  obtained  is  a  minimum. 

A  piece  of  rock  was  hammered  on  a  steel  plate  in  suc- 
cessive stages  with  the  aim  of  obtaining  a  definite-sized 
product.  At  each  stage  both  oversize  and  slimes  (minus 
150)  were  weighed  and  the  slimes  cumulated.  Care  was 
taken  to  hammer  a  piece  at  a  time,  and  the  results  of 
different  tests  seem  to  agree  fairly  closely  on  10  to  12% 
slimes  for  a  grinding  to  pass  20-mesh.  Of  course  this 
amount  is  entirely  related  to  the  amount  of  oversize  ob- 
tained and  of  the  reduction  aimed  at. 


Scole,">fn    ■S<'«'^  -^  '^' 


Opening,  "yhi 
2.      CUMULATIVE  LOGARITHMIC   PLAT  OF   GRINDING  CURVES 


ing  proportional  to  a  work  of  grinding^ — is  equal  in  each 
case.  This  means  that  the  same  amount  of  work  is 
required  in  each  case  to  bring  the  sizing  to  the  limit 
curve.  Conversely,  because  of  the  fact  that  the  size 
of  the  feed  was  the  same,  it  means  that  the  Marcy  re- 
quires a  greater  expenditure  of  work,  or  greater  power 
consumption,  than  the  Marathon  in  performing  the 
same  reduction. 

The  use  of  the  limit  curve  is  of  great  advantage,  and 
it  should  be  determined  by  each  mill.  The  minimum 
slimes  possible  to  obtain  under  ideal  conditions  of 
grinding  were  ascertained  according  to  the  following 
considerations  and  with  a  very  simple  test  designed  to 
bring  out  typical  conditions  in  grinding. 


American  Tube-Mill  Pebbles 

For  a  long  time  mill  operators  have  been  searching 
for  a  near-by  source  of  pebbles  for  use  in  grinding 
mills,  to  take  the  place  of  those  imported  from  Den- 
mark, Norway,  Sweden  and  France.  The  acute  scarcity 
of  the  imported  material  during  the  last  two  years  has 
led  to  increased  activity  in  this  search  and  has,  appar- 
ently, produced  some  results.  A  roc!« 
formation  about  eight  miles  from 
Manhattan,  Nev.,  is  being  exploited 
by  Omer  Maris.  This  rock  is  said  to 
be  a  filled  rhyolite  of  chalcedonous  tex- 
ture, and  is  extremely  hard  and  tough. 
It  occurs  in  layers  6  to  20  ft.  thick, 
with  occasional  strata  of  unaltered 
rhyolite.  The  exploration  has  only 
reached  a  depth  of  about  30  feet.  The 
rock  is  easily  quarried  and  comes  out 
in  pieces  without  drilling,  although 
occasional  boulders,  weighing  a  ton  or 
more,  have  to  be  broken  down  by 
plastering  or  bulldozing.  Usually  th? 
proper  sizes  are  reached  by  breaking 
with  hammers,  and  then  given  a  vigor- 
ous tumbling  treatment  in  a  mill  of 
the  later  type,  whereby  the  pieces  are 
brought  to  nearly  spherical  shape. 
They  seem  to  reach  this  form  more  by 
a  process  of  chipping  than  by  wearing. 
The  milling  is  done  dry,  only  a  little 
water  being  added  to  settle  the  dust. 
The  pebbles  produced  resemble  Nor- 
way flint  and  are  said  to  wear  about 
as  well.  Three  mills  in  Manhattan  and  two  in  Tonopah 
are  said  to  be  using  them  and  getting  practically  thj 
same  service  out  of  them  that  was  secured  with  the  best 
imported  pebbles.  The  material  may  prove  to  be  o: 
great  importance  at  this  time. 


Mass  Consolidated  Mining  Co.'s  annual  report  for  1916 
shows  $94,5.'')603  spent  in  new  construction.  $730,811.94  in 
operating  cost,  and  $194,634  in  dividends.  The  income  from 
4,752,588  lb.  of  copper  and  1812.5  oz.  of  silver,  together 
with  acciuetl  interest,  was  $1,255,895.92.  The  balance  of 
cash  asset  is  given  as  $449,255.02  as  at  Dec.  31.  1910. 
compared  v.'ith  $213,361.07  at  the  end  of  the  previous  year. 
Labor  cost  has  shown  an  increase  of  18'";  over  1915  and 
supplies  a  corresponding  increase. 
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Selective  Lead-Zinc  Flotation 


By  LUTHER  L.  KIRTLEY* 


Experiment  in  solving  the  problem  of  recovering 
zinc  and  lead  separately  from  the  zinc-lead  slimes 
led  to  the  selection  of  oil  flotation  as  the  best 
method.  Various  oils  ivere  tried  and  various 
methods,  the  one  ultimately  selected  combining  in 
itself  most  of  the  advantages. 


ABOUT  a  year  ago,  when  I  received  the  commis- 
sion of  working  out  a  method  for  treating  the 
slimes  of  a  lead-zinc  concentrator  by  flotation,  I 
turned  to  the  technical  journals  for  suggestions.  I 
was  unable  to  get  much  help  from  them  at  that  time  and, 
indeed,  but  little  has  appeared  during  the  last  year.  So 
I  feel  that  perhaps  a  recounting  of  some  of  my  troubles 
and  their  solution  may  be  of  assistance  to  others  who  are 
trying  similar  work. 

Separating  Lead  and  Zinc  'Concentrates 
FROM  Slimes 

The  problem  was  to  take  for  heads,  the  slimes  that 
would  ordinarily  be  treated  on  slimes  tables,  or  perhaps 
the  tailings  from  such  tables,  and  produce  by  flotation 
alone,  without  the  aid  of  tables,  lead  concentrates  low 
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in  zinc  and  zinc  concentrates  low  in  lead.  The  slimes 
would  as.say  on  the  average  G^r,  lead  and  8Cr  zinc. 
The  maximum  percentage  of  zinc  in  the  lead  concen- 
trates that  the  lead  smelter  would  allow  was  IS'Jr,  and 
the  minimum  percentage  of  zinc  that  the  zinc  smelter 
would  accept  in  the  zinc  concentrate.^  was  30'^r. 

In  order  to  get  high-grade  zinc  concentrates,  it  was 
thought  necessary  to  remove  practically  all  of  the  lead 
before  attempting  to  float  the  zinc,  a  conclusion  that 
was  borne  out  by  the  experiments.  This  condition 
divided  the  problem  into  two  natural  parts:  (1)  To 
get  lead  concentrates  low  in  zinc,  with  tailings  as  low 
in  lead  as  possible,  and  (2)  to  get  zinc  concentrates 
high  in  zinc  and  with  as  low  zinc  tailings  as  possible. 

From  the  descriptions  of  the  work  at  the  Mis.souri 
School  of  Mines,  it  appeared  that  a  good  oil  for  lead 
is  hardwood  creosote  and  that  a  good  example  of  such 
an  oil  is  Cleveland  Cliffs  No.  2.     Experiments  proved 

•7J2  Boston  HiiH(lln».  .S»lt  \MV.f  niy.  fmh. 


that  this  is  a  good  oil  for  lead,  but  that  it  brings  Up 
considerable  zinc  too.  In  order  to  keep  the  zinc  down, 
the  conditions  were  varied,  and  it  was  found  that  in 
an  alkaline  solution  the  zinc  content  of  the  concentrates 
>vas  fairly  low  and  that  sodium  carbonate  was  the  best 
reagent. 

In  all  these  tests  the  dilution  of  the  sample  was 
between  1.5''r  and  2Q''r  solids,  and  the  temperature  was 
the  same  as  that  of  the  mill  water.  The  oil  was  added 
at  the  rate  of  2  lb.  per  ton  of  dry  slimes  in  each  case. 

HECORD    OF    TE.STS    CSING    HARDWOOD    CREOSOTE 

Extraction 

C.C.  No.  2.     No  rcogent                           Pb  SiO,          Zn  %  Pb      To  Zn 

Head     5  0  7.6 

Concentrates   19  J  38.1          12  3  55.4         22  3 

Tailings    2  6  ....            7.2  

C  C   No   2.     Reagent— H,S04  2  lb.  per  ton 

Head      7  4  .                 10.4  

Concentrates   20  0  32  0          13  8  71.1          37   5 

Tailings     2.9  .    .           8.2  

C.C.  No   2.     Reagent — NaOH  2  lb.  per  ton 

Head    6  0  9  2  

Concentrates 17  4  37  0          11    5  63.5         29  5 

Tailings 2.8  ....           8.2  .... 

C  C.  No.  2.     Reagent — Na.CO,  2  lb.  per  ton 

Head 6  0  7  5 

Concentrates              II    4  49  0           7  9  66   3         47   4 

Tailings                                                         3   1  7  0 

From  this  series  of  tests  it  was  concluded  to  apply 
the  conditions  used  in  test  No.  4  and  to  go  ahead  with 
the  problem  of  bringing  up  the  zinc.  After  quite  a 
large  number  of  tests  I  found  that  a  fuel  oil  called 
Te.xana  No.  7,  or  No.  8  seemed  to  film  the  blende  with 
oil  in  a  satisfactory  manner  and  that  Georgia  pine 
turpentine  No.  20.5  (which  is  a  mixture  of  crude  pine 
oil,  crude  wood  turpentine  and  "heavy  products") 
worked  well  as  a  frother.  Pensacola  pine  turpentine 
No.  350  (which  is  a  crude  pinewood  oil)  and  also  General 
Naval  Stores  No.  17  (which  is  a  crude  hardwood  oil) 
worked  well  as  frothers,  but  as  the  sample  of  the 
Georgia  product  was  in  better  shape  than  the  others, 
I  used  it  in  most  of  the  tests. 

I  soon  found  that  the  hard  part  of  the  work  with 
zinc  was  to  get  low  tailings  and  that  increasing  the 
amount  of  oil  above  2  lb.  per  ton  failed  to  solve  the 
difllculty.  Sulphuric  acid  not  only  failed  to  give  low 
tailings,  but  also  produced  dirty  concentrates.  About 
this  time  .1.  I.I.  Callow  described  some  of  his  methods, 
and  one  of  them  was  the  use  of  small  amounts  of  cop- 
per sulphate  to  secure  low  zinc  tailings.  I  found  that 
by  using  it  at  the  rate  of  i  lb.  per  ton,  I  made  satis- 
factory tailings.  Copper  sulphate  was  also  tried  in  the 
lead  run  and  found  to  be  quite  a  help  in  securing  low 
lead  tailings  if  used  in  amounts  under   1   lb.  per  ton. 

In  all  the.se  te.sts  the  iron  content  of  the  concentrates 
WHS  about  8'r.  The  different  oils  .seemed  to  bring  up 
about  the  same  amount  of  iron  under  all  the  conditions. 
Sodium  sulphide,  when  present  in  amounts  over  5  lb. 
per  ton  brought  up  the  iron  at  a  lively  rate,  but  when 
present  in  amounts  of  about  1  lb.  per  ton,  served  to 
bring  up  additional  zinc.  This  action  is  especially 
noticeable  if  the  sulphide  is  added  after  most  of  the 
concentrates  have  come  over  and  the  effect  of  the  oil 
has  begun  to  diminish.  These  last  concentrates  have 
considerably  less  silica,  strangely  enough,  and  are  fre- 
quently high  in  grade. 

In  these  tests  the  conditions  were  the  .same  as  those 
in  the  lead  tests.     The  mixture  of  oils  was  added  at 
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the  rate  of  2  lb.  per  ton.  The  proportion  of  the  two 
oils  varied  between  50-50  and  80-20%,  with  the  fuel 
oil  always  in  excess. 

In  making  the  cleaning  tests  to  raise  the  grade  of 
the  concentrates,  it  was  necessary  to  add  some  sodium 
carbonate  to  the  lead  concentrates,  but  the  addition  of 
copper  sulphate  did  more  harm  than  good.  Without 
the  copper  sulphate  the  zinc  content  of  the  cleaner 
concentrates  was  about  the  same  as  that  of  the  rougher 
concentrates,  but  with  it  the  zinc  seemed  to  come  up 
at  the  same  rate  as  the  lead.  In  cleaning  the  zinc 
concentrates  the  addition  of  reagents  seemed  to  be  of 
no  help.  In  all  cleaning  tests  the  addition  of  oil  was 
quite  unnecessary. 

In  making  the  tests,  both  the  Minerals  Separation 
type  and  the  Callow  type  of  machine  was  used.  The 
latter  seemed  to  give  lower  tailings  than  the  Minerals 

FLOTATION    TESTS    USIXG    FUEL    OIL 

Extraction 
Pb  SiO,  Zn         %  Pb      %  Zn 

Texana  No.  8,  Georgia  No.  205.     Reagent — NajS  2  lb.  per  ton 

Head 2,4  6  0 

Concentrates 118         24  0         26  4         ....         72   1 

Tailings 0  3  2  0         

Texana  No.  8,  Georgia  No.  205.     Reagent — CUSO4  k  lb.  per  ton 

Head 0  8  4  9 

Concentrates 118         32  0         20  9  710 

Tailings 0  2  1,7         ,  ,    , 

Texana  No.  8,  Georgia  No.  21,5.     Reagent— CuSO,  S  lb.  per  ton.  NajS  2  lb.  per 
ton 

Head 30  68 

Concentrates 12  9         24  0         24  0  816 

Tailings 02  17 

Separation  type,  and  concentrates  that  were  broken 
down  easily  and  easily  cleaned  as  well,  although  the 
silica  content  was  higher  than  that  of  the  Minnerals 
Separation  machine  product.  The  selective  action  of 
the  oils  and  reagents  seemed  to  be  more  pronounced  in 
the  Callow  type,  especially  in  lead  tests. 

At  one  time  I  was  short  of  tubs  in  which  to  catch 
the  slimes  samples,  and  in  lieu  of  anything  better  at 
hand  I  used  tubs  made  by  cutting  an  old  oil  barrel  in 
half.  There  was  enough  oil  left  in  the  wood  of  the 
barrel  to  introduce  some  into  the  sample,  and  it  prac- 
tically destroyed  the  selective  action.  After  that,  I  was 
careful  to  use  only  the  galvanized  iron  tubs  for  the 
samples. 

During  the  winter  months  the  oils  became  cold  and 
stiff  and  hard  to  handle.  To  correct  this  difficulty  I 
made  a  little  iron  shelf  on  a  steam  radiator  upon  which 
I  could  place  the  samples  of  oil  and  get  them  fluid 
again.  Soon  I  formed  the  habit  of  leaving  the  oils  on 
the  hot  plate  for  longer  and  longer  periods,  and  finally 
for  perhaps  a  week  at  a  time^  About  this  time  the 
results  were  not  satisfactory,  and  I  wondered  if  the 
constant  cooking  had  removed  some  of  the  volatile  con- 
stituents of  the  oils.  Fresh  samples  of  oil  showed  that 
this  was  exactly  what  had  happened,  for  with  the  fresh 
oils  the  results  were  considerably  better. 

As  there  was  but  one  machine  of  each  type,  I  had 
to  use  the  same  machine  for  both  the  lead  and  the 
zinc  runs.  The  lead  content  of  the  zinc  concentrates 
seemed  to  be  the  same  in  cases  where  the  lead  tail- 
ings were  very  low  as  where  the  lead  tailings  were 
not  so  good.  Of  course  the  machine  was  being  cleaned 
out  each  time  between  the  lead  and  the  zinc  runs,  but 
it  was  only  after  fairly  flushing  out  with  a  quantity 
of  water  that  the  results  became  more  consistent. 

The  samples  in  these  tests  weighed  between  15  lb. 
and  20  lb.,  which  gave  products  too  large  to  dry  and 


weigh    direct.      In   order   to   figure   the   extractions,    I 
needed  a  foi-mula  involving  four  variables,  correspond- 
ing to  (1)   heads,   (2)  lead  concentrates,   (.3)   zinc  con- 
centrates,   (4)    tailings.     Inasmuch  as  such  an  expres- 
sion seemed  unprocurable,  I  used  Gahl's  formula, 
P  _  c{f-t) 
^      f(c-t) 
as  described  in  the  Journal  of  Apr.  1,  1916.     To  adapt 
this   formula   to   the   conditions,    I    took    a    sample   of 
the  pulp  after  the  lead  concentrates  had  come  off,  which 
was  called  the  lead  tailings,  and  enabled  me  to  compute 
the  extraction  of  the  lead.    Then  by  renaming  the  same 
sample  "zinc  heads"  and  taking  a  sample  after  the  zinc 
concentrates  had  come  off,  which  was  zinc  tailings,  it 
was  possible  to  figure  the  zinc  extraction. 

In  order  to  determine  the  weight  of  dry  slime  in 
the  wet  sample  I  used  the  formula, 

which  is  the  same  as 

Sp.Gr. 
where  F  is  the  weight  of  water  in  a  given  flask.  W  is 
the  weight  of  the  slimes  sample  in  the  same  flask,  and 
Sp.Gr.  is  the  specific  gravity  of  the  dry  slimes. 

The  flask  used  was  a  5-lb.  acid  bottle,  which  served 
two  purposes — it  gave  a  sample  for  assay  and  also  gave 
the  weight  of  the  dry  slimes  in  the  bottle.  By  meas- 
uring the  volume  of  the  flotation  machine  with  refer- 
ence to  that  of  the  acid  bottle,  it  was  easy  to  determine 
the  weight  of  slime  in  the  machine. 

The  final  results,  showing  the  effect  of  cleaning  tests, 
as  noted  in  the  table,  are  actual  results  and  are  aver- 
ages of  seven  roughing  tests  the  products  of  which  were 
combined  to  make  one  cleaning  test. 

RESULTS   OF   CLE.-\.MING    TESTS 

Pb  SiO,  Zn 

Average  head  assay      7.0  78 

Average  rougher  lead  concentrates 23.8  32  5  12  5 

Average  rougher  zinc  concentrates 14.4  23  9         24  3 

Average  rougher  zinc  tailings 0  7  2  8 

Cleaner  lead  concentrates 35.8  21,4  12  4 

Cleaner  zinc  concentrates 16.2  14.2         29,3 

Extractions: 

Rougher  zinc  tailings • 6.8%  ....  23.8% 

Cleaner  lead  concentrates 58.3%  ...  18   I  % 

Cleaner  zinc  concentrates   27   I  ''r  43  7'" 

In  the  foregoing  examples,  it  will  be  noticed  that  the 
grade  of  the  zinc  concentrates  has  not  been  raised  much. 
The  assay  of  the  cleaner  zinc  concentrates  is  the  aver- 
age from  several  samples  taken  during  the  cleaner  test, 
the  first  of  which  was  about  35''(  and  the  last  about 
27%  Zn.  By  making  the  zinc  cleaner  test  shorter,  the 
grade  of  the  product  can  be  raised  to  33%  or  35% 
without  any  bad  effects. 

The  effect  of  circulating  the  cleaner  tailings  back  to 
the  rougher  cell  seems  to  be  beneficial  rather  than 
harmful.  By  doing  this  a  thoroughly  emulsified  oil  is 
introduced,  which  not  only  helps  to  get  good  results, 
but  also  cuts  down  the  consumption  of  fresh  oil. 

As  may  be  seen  in  the  flow-sheet  diagram,  there  are 
two  separate  circuits.  This  is  necessary  to  the  success 
of  the  scheme,  for  if  the  rougher  zinc  tailings  were 
circulated  back  to  the  head  of  the  lead  machine,  they 
would  introduce  into  that  machine  oils  that  would  bring 
up  a  large  percentage  of  zinc  and  thus  upset  the 
selective  action.  Not  only  would  the  wrong  oils  be 
introduced,  but  also  wrong  reagents,  and  thus  wrong 
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conditions  would  obtain,  so  that  probably  the  resulting 
concentrates  would  contain  as  much  zinc  as  lead,  if  not 
more. 

The  mixer  between  the  lead  and  zinc  machines  is 
necessary,  since  the  heavy  fuel  oil  used  as  the  collector 
for  the  zinc  requires  thorough  mixing,  even  more  than 
the  oil  for  the  lead. 

From  the  results  secured  it  can  be  seen  that  it  is 
possible  to  produce  by  flotation  alone  salable  products 
from  lead  and  zinc  slimes.  That  such  a  system  would 
be  delicate  goes  without  saying,  for  even  in  plants 
where  simple  systems  are  in  operation,  requiring  little 
circulation,  conditions  vary  a  great  deal  at  times  and 
occasionally  entirely  destroy  the  flotation  action.  The 
results  cited  are  not  selected  in  any  sense,  but  are  the 
actual  averages  of  results  secured  from  samples  taken 
from  the  mill  under  all  operating  conditions,  and  there- 
fore I  feel  confident  that  such  a  system,  under  careful 
and  close  supervision,  would  prove  a  commercial  success. 


Ore  Sampling  at  a  Custom  Mill 

By  Jackson  A.  Pearce* 

Buying  ore  for  a  custom  mill  in  a  superannuated 
district  is  not  an  enviable  avocation.  This  is  especially 
true  where  decades  of  imposition  on  the  part  of  ore  buy- 
ers have  developed  a  suspicious  public.  The  Argo  mill 
1.9  one  of  several  operating  exclusively  on  custom  ore. 


FIG.  1 


■/2'->l 

SAMF'LINO    ARRANOEMKNT8    PROVIDED 

To  allay  the  suspicion  so  deeply  rooted  in  the  district, 
we  have  endeavored  to  maintain  a  sampler  free  from 
the  poa.Hibility  of  manipuliiting  to  our  advantage. 

The  prevalent  Western  custom  of  sampling  ore  is  to 
crush  and  pile  the  entire  lot  and  shovel  it  over,  setting 
aside  every  tenth  shovel  for  coning  and  quartering. 
The  possibility  of  error,  intentional  or  otherwise,  in 
this  system  is  evident  to  one  familiar  with  it.     Instead 

•Irtftho  Springs,  Oilo 


of  removing  a  tenth  by  shovel,  we  remove  a  fourth  from 
a  continuous  stream  of  ore  by  means  of  a  Snyder  samp- 
ler. Thi.s  operation  is  twice  repeated  automatically 
and  continuously,  the  ore  being  crushed  finer  in  each 
operation.  A  final  sample  of  from  500  to  4000  lb.  re- 
sults. It  has  been  customary  with  us  to  reduce  this 
sample  by  the  cone-and-quarter  method.  This  method 
is  open  to  serious  error,  as  has  been  pointed  out  by 
the  Bureau  of  Mines,  and  further,  it  is  possible  for  an 
e.\pert  sampler  to  juggle  the  sampling,  as  has  been 
pointed  out  by  most  of  the  shippers.  To  eliminate  this 
objectionable  feature,  we  have  installed  a  cutter  of  the 
Jones,  or  Brunton,  type.  There  is  nothing  particularly 
new  in  it  except  that  it  is  larger  than  usual.  This  makes 
a  sampler  flow  sheet  as  nearly  free  from  manipulation 
as  possible.  It  has  gained  the  confidence  of  the  shipper 
to  an  extent  greater  than  anticipated.  Whereas,  for- 
merly about  10 "^r  of  the  lots  were  resampled,  only  one 
has  been  resampled  in  the  last  2.50  lots. 

Fig.  1  is  a  plan  of  the  cutter  and  Fig.  2  an  end  sec- 
tion. A  box  B,  with  a  capacity  of  200  to  250  lb.,  is 
filled,  leveled  and  emptied  upon  the  cutter.  The  opera- 
tion is  repeated  until  the  sample  is  small  enough  to  be 
handled  on  smaller  cutters. 

The  sampler  was  made  by  the  men  at  the  plant.  No. 
18  iron  was  found  suitable  for  the  cutting  arrange- 
ment. Fig.  3  shows  the  method  of  cutting  a  piece  of 
30-in.  sheet  iron.  If  cut  along  the  solid  lines  and  bent 
along  the  broken  lines,  the  two  resulting  pieces  may 
be  bolted  or  riveted  together,  as  shown  in  Fig.  4.  Pro- 
jections, a  and  a',  fasten  it  rigidly  to  the  framework. 


An  Automatic  Sampler 

By  a.  W.  Allen* 

The  apparatus  illustrated  herewith  is  well  suited  for 
sampling  thin  slime  pulp  or  solution  and  can  be  ad- 
justed in  a  way  permitting  a  representative  sample  to 


AITTOMATIC     rVl.r    SAMPOCR 

be  taken  of  any  particular  volume.  The  sample  is  de- 
livered at  a  point  above  the  level  of  the  launder  through 
a  pipe  bent  in  the  manner  shown,  which  also  acts  as  a 
shaft  supporting  the  sampler.  The  distance  between 
.sampler  and  waterwheel  should  be  adjustable. 


Shntlurk  Arizona  Copper  Co..  of  Bisbee,  Ariz.,  reports 
thnt  (luring  li)l«,  ISS.B.W  tons  of  ore  wis  mined  and  183,- 
t)f.8  tons  smelted  for  the  toUl  recovery  of  18,161,763  lb.  Cu, 
47121  o7..  Au,  .514,918  oz.  Ag  and  3,413.44.')  lb.  Pb,  an 
iivrrnt:i-  rorovcry  of  5.384';  Cu,  0.028  oz.  Au  nnd  1.867  oz. 
Ag  pi-r  ton  of  copper  ore,  nnd  16.8.')'  Pb,  0.165  oz.  Au  and 
4.7.')!t  oz.  Ag  per  ton  of  lend  ore  treated,  the  copper  sold 
nmounting  to  17,.308,6"0  lb.  nveraging  23.18c.  per  lb.  Net 
profits  for  the  year  were  $3,074,012,  nnd  four  regulnr  and 
four  extrn  dividends  nmounting  to  11,662,500  were  paid. 

•309  nrondway.  Xcw  York. 
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The  Tom  Reed  Mill,  Oatman,  Ariz. 

By  H.  p.  FLINT 

Mill   Superintendent  for  the  Tom   Reed  Gnid  Mines  Co. 


A  description  of  the  new  cyanide  mill  of  the  Tom 
Reed  Gold  Mines  Co.,  Oatman,  Ariz.,  built  to 
double  the  capacity  of  the  one  formerly  in  iise. 
Ball-mill  crushing  is  practiced,  and  agitation  of 
slimes  is  by  Dorr  agitators.  The  mill  crew  has 
been  reduced  from  five  on  a  shift  to  two. 

RESULTS  of  investigations  made  last  fall  by  the 
board  of  directors  of  the  Tom  Reed  Gold  Mines  Co. 
showed  them  that  their  mill  and  cyanide  plant  was 
too  small  and  inefficient  to  treat  profitably  the  grade  of 
ore  developed  in  the  mine.  In  order  to  show  satisfactory 
earnings  on  this  ore  it  was  deemed  necessary  to  in- 
crease not  only  the  efficiency  of  the  mill,  but  also  the 
tonnage  treated.  The  management  was  then  ordered 
not  only  to  submit  plans  and  estimates  to  double  the 


No.  2  gyratory  and  a  15x22-in.  Dodge  crusher,  break- 
ing to  a  maximum  of  2Uin.  The  cru.shed  ore  is  dis- 
charged upon  an  inclined-belt  conveyor  that  elevates  it 
to  the  mill  bin.  This  bin  was  enlarged  by  adding  8  ft. 
to  the  height  of  the  old  bin  and  extending  it  in  length 
8  ft.  and  also  altering  the  last  14  ft.  of  the  old  bin  from 
a  45°  incline  to  a  flat  bottom. 

A  16  X  16-in.  steel  chute  was  set  in  the  bottom  of  this 
bin  to  deliver  the  ore  to  a  24-in.  x  5-ft.  Stephens-Adam- 
son  apron  feeder.  This  feeder  is  driven  and  controlled 
through  a  No.  1  Reeves  variable-speed  transmission 
machine,  having  a  range  of  adjustment  of  two  to  one. 
This  machine  is  giving  a  very  satisfactory  control  of 
feed. 

The  apron  feeder  delivers  the  ore  to  a  combination 
scoop  feeder  (42-in.  radius)  of  an  Allis-Chalmers  6  x  -5- 
ft.  ball  granulator,  direct-driven  by  a  100-hp.  slip-ring 
motor   through    Wuest    herringbone    gear   and    pinion. 


A  PARTIAL  VIEW  OF  THE  INTERIOR  OF  THE  TOM  REED      MILL,,  AT  OATMAN,  ARIZ. 


mill  capacity,  using  the  old  mill  site,  but  to  utilize  as 
much  of  the  old  equipment  as  po.isible.  Plans  and  es- 
timates were  submitted  and  accepted.  They  were  au- 
thorized and  ordered  by  the  board  of  directors  to  be 
installed  immediately.  This  new  installation  was  de- 
signed and  constructed  by  E.  M.  Rabb,  manager  of  the 
company's  property,  and  H.  P.  Flint,  mill  superintend- 
ent. The  construction  program  was  carried  out  and 
the  new  mill  started  operating  without  loss  of  time  or 
any  interference  with  operations  of  the  old  mill.  Five 
months  was  consumed  in  the  construction  of  the  mill. 
The  ore  is  delivered  from  the  mine  bin  to  an  Austin 


The  coupling  is  of  the  bushing  type.  This  mill  is  used 
as  tho  pi-ir.'.ary  grinde;*,  with  5-in.  chrome-steel  bails, 
and  is  in  closed  circuit  with  one  Dorr  duplex  classifier. 
The  mill  is  lined  with  step-type  manganese-.steel  lining. 
The  pulp  overflow  from  the  primary  classifier  flows 
by  gravity  to  two  pairs  of  similar  classifiers  on  the  floor 
below,  each  pair  of  which  is  in  closed  circuit  with  an 
Allis-Chalmers  5  x  6-ft.  ball  granulator  used  for  finish- 
ing. Each  of  these  mills  is  driven  by  a  75-hp.  slip-ring 
motor  through  a  Wuest  herringbone  gear  and  pinion 
and  a  bushing-type  coupling.  The  ball  feed  to  these  mills 
is  li-in.  chrome  steel;  the  liners  are  of  the  step  tj-pe 
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and  are  also  of  chrome  steel.  These  two  mills  are 
provided  with  42-in.,  radius,  combination  scoop  feeder.'!. 

The  primary  classifier,  the  Reeves  machine  and 
rpron  feeder  are  driven  by  a  5-hp.  motor;  the  few  sec- 
ondary classifiers  are  driven  by  another  5-hp.  motor. 

All  the  switches  and  starting  equipment  are  placed  to- 
rrether  on  a  central  switchboard  within  easy  reach  of 
the  operator  and  commanding  a  view  of  all  the  machin- 
ery-. The  starters  for  the  three  ball  granulators  are 
provided  with  ammeters  to  facilitate  load  control  on  the 
mills. 

The  finished  product  from  the  two  pairs  of  secondary 
classifier.s  flows  by  gravity  to  an  11..5  x  40-ft.  redwood 
tank  equipped  with  Dorr  thickener,  machinery  driven 
by  a  3-hp.  motor  provided  with  an  ammeter,  which  nor- 
mally registers  1.7  amperes.  A  minimum  of  85^:^ 
through  200-mesh  screen  is  required  and  obtained  in 
the  finished  product. 

The  Thickeners  and  Agitators 

From  this  primary  thickener  the  pulp,  at  a  specific 
gravity  of  1.48  to  1..50,  is  transferred  by  a  4-in.  air 
lift  to  the  first  of  a  series  of  four  11.5  x  40-ft.  redwood 
tanks  equipped  with  Dorr  agitating  machinery.  These 
tanks  are  connected  by  4-in.  pipes  placed  on  a  45°  slope 
from  the  preceeding  to  the  following  tank.  These  agita- 
tors are  driven  by  individual  3-hp.  motors  with  amme- 
ters on  each  to  enable  the  attendant  to  note  any  over- 
load, and  normally  pull  2.4  to  2.5  amperes  each. 

The  four  agitators  replace  four  10  x  38-ft.  Pachuca 
or  Brown  agitators  and  give  approximately  twice  the 
period  of  contact  under  double  the  duty  required  of  the 
Pachucas,  and  show  by  results  obtained  50%  more 
efl[iciency  when  handling  a  sandy  pulp. 

From  the  last  Dorr  agitator  the  pulp  is  elevated  by  a 
4-in.  air  lift  to  the  lower  of  two  10  x  54-in.  Frenier 
pumps,  each  driven  by  a  2-hp.  motor  geared  to  the 
pump.  The  lower  pump  delivers  to  the  upper  and  this 
in  turn  to  a  distributing  box.  From  this  distributing 
box  the  pulp  is  divided  between  the  head  tanks  of  two 
series  of  four  9  x  30-ft.  steel  tanks  equipped  with  Dorr 
thickener  machinery  operating  on  the  counter-current 
decantation  system.  Each  thickener  is  driven  by  a  3- 
hp.  motor  provided  with  an  ammeter  to  indicate  the 
load.  The  elevation  of  the  pulp  to  the  decantation  tanks 
is  necessitated  by  the  fact  that  these  tanks  were  part  of 
the  old  installation  and  are  and  always  have  been  above 
the  grinding  machinery. 

The  pulp  di.scharge  from  each  of  the  decantation 
thickeners  is  elevated  to  mixing  boxes,  where  it  meets 
the  overflow  solution  from  the  second  succeeding  thick- 
ener and  is  discharged  into  the  first  succeeding  thick- 
3ner,  and  so  on  throughout  the  series.  These  decanta- 
.ion  thickeners  are  l>eing  equipped  with  distributing 
bunders  made  of  3-in.  pipe,  perforated  at  regular  in- 
tervals along  the  bottoms  and  slotted  on  top  to  facilitate 
cleaning,  it  having  been  found  by  experiment  that  thi." 
does  not  interfere  with  the  clarifying  action  and,  fur- 
ther, gives  an  almost  perfect  mixture  of  solution 
throughout  the  tank.  The  overflow  and  discharge  .solu- 
tions .show  practically  the  same  values  for  any  given 
thickener,  provided  extraction  is  complete  in  the  agi- 
tators.   This  i."<  the  case  with  the  new  installation. 

The  residues  discharged  from  the  last  of  each  .series 
of  decantation  thickeners  pass  over  nn  automatic  samp- 


ler and  into  a  system  of  distributing  pipes.  These 
pipes  lead  out  over  the  various  sections  of  the  tailings 
pond  to  facilitate  the  even  distribution  of  tailings  on 
each  section  of  the  pond  in  layers  of  proper  thickness 
for  "farming."  The  .scrapings  from  these  ponds  are 
hauled  by  a  Jeffery  "quad"  truck  and  delivered  to  the 
ore  bin  for  re-treatment.  The  recovery  from  these 
scrapings  is  offset  against  the  tailings  loss  each  year. 
The  overflow  solution  from  the  head  tanks  of  the  two 
decantation  series  flows  direct  to  the  ball  mills  and  class- 
ifiers, v^'hence  it  passes  to  the  primary  thickener.  The 
overflowing  pregnant  solution  from  the  primao'  thick- 
ener pas.ses  to  a  5  X  27-ft.  steel  sump  tank  in  which 
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are  suspended  forty-four  3  x  0-ft.  filter  leaves  connected 
to  the  suction  of  a  r2xl0-in.  Goulds  vacuum  pump. 
This  pump  discharges  into  a  10  x  10-ft.  redwood  sump 
that  ix  connected  to  the  suction  of  two  6)  x  10-in.  Rum- 
aey  triplex  pumps.  These  pumps  are  direct-driven 
by  a  10-hp.  motor  each,  one  of  which  is  always  in  re- 
serve. 

Precipitation  ry  Zinc  Dust 

Zinc  dust  is  here  added  to  the  clarified  solution  by  a 
Merrill  zinc  feeder  and  emulsifier  through  a  4-in.  stand- 
pipe  connected  to  the  common  suction  of  the  pump«. 
The.se  pumps  lift  the  solution  through  two  Merrill  300- 
ton  precipitating  pre.s.ses  situated  in  the  refinery  45  ft. 
above  the  pumps.  The  amount  of  solution  reijuired  by 
the  emulsifirr  is  drawn  from  the  discharge  of  the  pre- 
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cipitating  pumps  between  the  pumps  and  a  check  valve 
in  the  discharge  line.  The  feeder  and  emulsifier  are 
driven  from  the  jackshaft  of  the  pump  that  happens  to 
be  in  commission.  This  arrangement  relieves  the  at- 
tendant of  the  necessity  of  opening  or  closing  valves 
or  stopping  or  starting  any  separate  machinery  when 
the  precipitating  pump  is  stopped  or  started. 

The  rearrangement  of  the  plant  has  permitted  the 
discarding  of  two  battery-solution  pumps  elevating  1000 
tons  of  solution  45  ft;  two  8  x  52-in.  Frenier  pumps 
which  operated  in  closed  circuit  with  the  old  tube  mills 
and  classiiiers;  one  4-in.  Butters  and  two  2-in.  Hansen 
centrifugal  pumps  which  elevated  1200  tons  of  solution 
and  150  tons  of  crushed  ore  through  32-ft.  vertical  lift; 
one  2}-in.  Hansen  centrifugal  pump,  used  intermittently 
to  clean  out  the  Pachuca  agitators;  one  6j  x  lO-in.  Rum- 
sey  triplex  pump,  used  to  return  precipitated  solution  to 
the  barren  solution  tank  100  ft.  above  the  pump;  three 
other  minor  pumps  and  one  small  Goulds  vacuum  pump. 

From  the  Merrill  zinc  presses  the  precipitated  so- 
lution flows  by  gravity  to  two  6  x  6-ft.  alternating  meas- 
uring tanks.  The  solution  flows  through  a  tilting  laun- 
der operated  by  two  floats.  This  launder  in  turn  opens 
one  and  closes  the  other  of  the  discharge  valves  of  these 
tanks.  The  rise  and  fall  of  the  solutinn  in  each  tank 
is  registered  by  Bristol  water-level  recording  gages. 

The  solution  discharges  from  these  measuring  tanks 
into  a  barren-solution  5  x  27-ft.  steel  tank.  From  this 
sump  the  barren  solution  is  piped  to  the  third  tank  in 
each  decantation  series.  The  water  necessary  to  re- 
place moisture  discharged  with  the  tailings  is  added  to 
the  fourth  tank  of  each  series  through  two  1-in.  water 
meters.    Water  for  the  mill  is  obtained  from  the  mine. 

The  refinery  is  placed  at  the  top  of  the  plant  to  elimi- 
nate duplication  of  pumping.  It  is  housed  in  a  corru- 
gated-iron building  22  x  30  ft.,  having  10-ft.  walls  and 
a  ventilator  the  full  length  of  the  building  on  the  gable. 
The  two  precipitating  presses  are  ranged  along  one  side 
with  the  spigots  toward  the  wall,  while  on  the  other 
side  are  two  roasting  muffles  and  a  Steele-Harvey,  No. 
150,  tilting  furnace. 

The  mill  is  at  present  operated  by  a  regular  crew  of 
two  men  on  a  shift  as  against  a  regular  crew  of  five 
men  formerly  employed. 


To  Find  the  Length  of  a  Leather 
Belt  by  Weighing* 

Put  the  belt  on  a  pair  of  scales,  get  the  correct  weight, 
measure  the  thickness  and  width,  and  then  lay  the  ruler 
across  this  chart  twice  and  column  E  will  tell  the  length 
in  feet  in  a  jiffy.  The  belt  need  not  be  rolled  up  neatly; 
it  can  be  a  jumbled  up  mess,  as  belts  sometimes  are,  yet 
the  scales  will  not  lie.  There  is  nothing  miraculous 
about  this  method.  It  is  based  on  the  fact  that  leather 
belting  weighs  0.035  lb.  per  cubic  inch.  So,  knowing 
the  width  and  thickness  one  can  solve  "backward"  for 
the  length.  This  chart,  however,  does  away  with  the 
figuring. 

For  example.  What  is  the  length  of  a  belt  whose 
thickness  is  1  in.,  whose  weight  is  42  lb.,  and  whose 
width  is  10  inches? 

by    W.    F.    Schaphorst,    Woolworth    Build- 


Connect  the  {  (column  A)  with  the  42  (column  C) 
and  extend  the  line  to  intersect  column  D  as  indicated  by 
the  dotted  lines.  Then  run  a  line  through  that  inter- 
section and  the  10  (column  B),  and  the  intersection 
with  column  E  gives  the  answer  as  40  ft.  as  the  length 
of  the  belting  in  the  rod. 

When  measuring  the  hickness  of  a  belt,  it  is  well  to 
use  considerable  care,  since  a  fractional  part  of  an  inch 
on  this  chart  will  make  a  great  difference  in  the  answer, 
as  you  may  readily  observe.  If  the  belt  is  rolled  up, 
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measure  the  total  thickness  of  ten  layers.  It  is  thon 
easy  to  divide  by  10.  For  example,  if  you  find  the  to'al 
thickness  of  ten  layers  to  be  22  in.,  you  know  that  to 
equal  2.375  in.  Dividing  by  10,  the  thickness  of  the  belt 
is  therefore  0.2375  in.  You  could  not  do  much  better 
with  a  pair  of  micrometer  calipers  even  if  it  were  con- 
sidered desirable  to  do  so. 

The  range  of  this  chart  is  great  enough  to  include  all 
ordinary  and  many  extraordinary  belts.  It  is  of  service 
in  a  great  number  of  instances  where  it  would  be  e.\- 
ceedingly  inconvenient  to  unroll  the  whole  package  of 
belting  and  put  a  tape  line  on  it.  Besides,  no  great 
amount  of  room  is  required  to  perform  the  operation. 
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Concentration  at  Humboldt,  Arizona 

By  GEORGE   M.    COLVOCORESSES 

i;..ntrril    Man^irT,   ronsnliil.itni    Arizona   Snieltlng   Co..  HumboUit.  Ariz. 


Treatment  at  the  Consolidated  Arizona  Smelting 
Co.'s  plant  is  complicated  by  the  variety  of  the 
ore,  its  hardness  and  the  difference  in  various 
grades.  Concentration,  oil  flotation  and  smelt- 
inrj  are  all  p>firiiced. 

ALTHOUGH  the  Consolidated  Arizona  Smelting 
Co.  of  Humboldt,  Yavapai  County,  Ariz.,  has  con- 
ducted concentration  of  ores  on  a  comparatively 
small  scale,  there  are  .some  features  of  this  work  <hat 
may  be  of  general  interest,  and  it  is  the  purpose  of  this 
article  to  treat  especially  of  these  features  rather  than 
of  the  general  operations  of  ore  concentration. 

The  concentrating  ore  comes  from  the  two  mines  oper- 
ated by  the  company — the  Blue  Bell  and  De  Soto  mines 
— and  consists  essentially  of  an  intimate  mixture  of 
chalcopyrite  and  iron  pyrites  in  a  gangue  of  quartz  and 
sericite,  chlorite  and  hornblende  schists  (Yavapai 
schist).  The  average  composition  of  the  concentrating 
ore  from  the  two  mines  is  approximately  as  follows: 

AVERAGE   COMPOSITIU.V    OF   O  iNTE.VTRATING   ORES 
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The  concentrator  building  was  erected  in  1905,  in- 
tended at  that  time  to  treat  only  ore  from  the  De  Soto 
mine,  which  (as  will  be  noted)  is  more  silice'jus,  but  the 
operations  in  190.5  and  1906  were  not  at  all  successful 
and  only  about  50',  of  the  copper  contents  w«re  recov- 
ered, the  mill  being  closed  down  after  treating  a  few 
thousand  tons  of  material.  The  concentrator  was 
started  again  in  191.3,  at  which  time  the  Blue  Bell  mine 
only  was  producing  and  68'^,  of  the  copper  contents 
were  recovered  in  the  concentrator.  Flotation  was  in- 
stalled in  1914,  and  the  De  Soto  mine  was  reopened  in 
1915.  The  main  results  of  the  concentrator  operations 
'luring  the  last  four  years  are  given  in  the  table  follow- 
ing: 

RE.WI.TS   OF  CONCENTRATOR    OPERATIONS 
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During  1915  and  191fi  n  certain  amount  of  tailings 
from  the  old  nperntions  of  the  concentrator,  averaging 
1.75'/  copper,  were  treated  and  this  reduced  the  average 
grade  of  mill  heads  and  also  tended  to  reduce  the  recov- 
ery of  metals  since  the  copper  in  the  tailings  is  more  or 
le.ss  oxidized  and  does  not  float  as  readily  as  the  fresh 
ore  from  the  mines. 

During  the  latter  part  of  1916  and  the  beginning  of 
1917,   new  tMjuipment  wa.n  placed   in  the  concent rator. 


and  at  present  approximately  400  tons  of  ore  is  being 
treated  daily  with  the  expectation  of  treating  between 
500  and  600  tons  in  the  near  future  as  adjustments  ar 
made  to  the  crushing  equipment.  The  flow  sheet  of  the 
concentrator  has  been  altered  and  modified  several  times 
during  the  last  four  years  and  at  present  is  represented 
by  the  accompanying  diagram. 

Some  of  the  points  that  may  be  of  special  interest  in 
connection  with  our  concentrating  operations  are  treated 
under  the  following  headings. 

Although  for  certain  ores  it  is  undoubtedly  advan- 
tageous to  take  out  as  much  mineral  as  possible  in  the 
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form  of  a  coarse  product,  an  attempt  to  carry  out  this 
program  has  not  been  satisfactory  at  Humboldt.  The 
minerals  in  the  ore  are  intimately  mixed  with  the 
gangue,  and  experience  has  proved  that  there  is  no  thor- 
ough separation  of  the  minerals  and  gangue  until  very 
fine  grinding  has  taken  place  and  until  the  particles  of 
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ore  have  been  reduced  to  pass  65-mesh  or,  better,  to 
pass  even  100-mesh.  During  1913  and  1914  we  oper- 
ated jigs,  the  feed  having  been  crushed  to  pass  i  in.,  but 
the  jig  concentrates  were  extremely  low  in  grade  and 
the  jigs  served  mainly  to  remove  the  coarse  pieces  of 
rock  as  well  as  ore  and,  naturally,  took  out  more  iron 
pyrites  than  copper  pyrites.  It  soon  became  apparent 
that  the  jigs  could  be  eliminated  altogether  with  ad- 
vantage. After  the  jigs  were  removed,  all  the  feed  was 
crushed  to  pass  10-mesh  and  a  table  product  was  made, 
and  at  present  the  table  feed  will  practically  all  pass 
20-mesh. 

As  the  concentrator  is  now  arranged,  the  discharge 
from  the  ball  mills  is  classified  and  the  overflow  goes 
direct  to  the  flotation  machine,  while  the  coarse  mate- 
rial is  sent  to  the  two  8-ft.  Hardinge  pebble  mills.  The 
discharge  from  the  pebble  mills  goes  over  the  roughing 
tables,  and  the  tails  from  the  tables  are  returned  to 
the  classifier  in  closed  circuit.  The  roughing  table  con- 
centrates contain  about  A.oO'^c  copper,  IS^r  insoluble 
and  38';f  iron.  This  product  constitutes  about  GO'Jc  by 
weight  of  the  mill  concentrates,  but  contains  only  about 
30%  of  the  copper  recovered,  so  that  even  at  this  stage 
we  still  recover  a  far  larger  pi'oportion  of  iron  than 
copper. 

The  average  flotation  concentrates  contain  about  15% 
copper,  20%  of  insoluble  and  25%  iron,  and  the  mixture 
of  the  flotation  concentrates  and  the  table  concentrates 
gives  general  mill  concentrates  averaging  in  the  neigh- 
borhood of  9%  copper,  16^ c  insoluble  and  30%  iron. 

The  typical  grading  and  assay  of  feed  of  the  flotation 
machines  and  tails  therefrom  are  shown  in  the  accom- 
panying table 

GRADING  AND  ASSAY  OF  FLOT.\TION  FEED  AND  TAILINGS 

Feed  Tailings 

Wt.   %  Assay  %  Wt.  %  Wt.  %  AssavTo  Wt  % 

Screen  Size              Solids  Cu  Cu  Solids         Cu  ^  u 

On    55-mesh 7  5  118           3  4               7  2  0  56  12  7 

100-mesh II   5  1    62           7   1              12  5  0  38  13  7 

200-mesh 20.4  2  33  18  0  22  2  0  22  13  5 

Through  200-mesh 60  6  3  08  715  58   I  0  39  60   I 

Total     100  0         2  05        1000  100.0         0  39        100  0 

Now,  since  the  subsequent  handling,  roasting  and 
smelting  of  concentrates  are  expensive,  it  is  our  aim  to 
make  as  high  copper  concentrates  as  possible,  and  for 
this  purpose  the  selective  action  of  the  flotation  ma- 
chine is  very  valuable  as  showing  a  preference  for  cop- 
per over  iron.  On  the  other  hand,  the  gold  and  silver 
values  in  our  ores  generally  follow  the  iron  rather  than 
the  copper,  and  hence  we  do  not  desire  to  lose  the  iron 
if  in  so  doing  an  unduly  high  loss  in  precious  metals 
is  sustained,  and,  moreover,  up  to  the  present  time  we 
have  always  found  that  a  better  recovery  is  made  by 
the  flotation  plant  if  the  heavy  iron  sulphides  are  re- 
moved from  the  ore  before  it  is  treated  in  the  flotation 
machine. 

These  factors  necessitate  careful  calculation  and  the 
accumulation  of  a  considerable  amount  of  data  on  which 
to  base  such  calculations,  and  just  at  present  we  are  not 
prepared  to  state  definitely  whether  it  will  pay  to  con- 
tinue, as  at  present,  to  make  roughing-table  concentrates 
and  then  to  follow  this  with  the  flotation  machine,  or 
whether  ultimately  we  shall  find  it  to  our  advantage 
to  float  our  minerals  first  and  afterward  table  the  tail- 
ings for  such  coarse  mineral  particles  as  may  be  con- 
tained, as  is  at  present  the  practice  at  Inspiration.  The 
calculations  are  complicated  by  the  metallurgical  condi- 


tions at  the  smeltery,  where,  up  to  the  present  time, 
we  have  always  had  an  excess  of  silica  to  offset  which 
we  have  been  obliged  to  purchase  basic  flux  (either  lime- 
stone or  basic  copper  ore),  and  in  the  custom  material 
that  we  have  purchased,  we  pay  four  cents  per  unit 
for  the  iron  and  lime  contained  and  charge  the  shipper 
for  all  silica  contained.  It  is  therefore  obviously  to 
our  advantage  to  retain  the  iron  in  our  concentrates, 
provided  that  by  so  doing  we  do  not  make  too  low-grade 
concentrates  on  which  the  smelting  costs  would  offset 
the  gain  in  fluxing  value. 

Crushing  and  Grinding  the  Ore 

Crushing  and  grinding  has  presented  several  diffi- 
culties, owing  to  the  nature  of  the  ore,  which  is  ex- 
ceptionally hard  and  tough.  In  starting  out  to  enlarge 
the  capacity  of  the  concentrator,  we  used  a  jaw-ci-usher 
to  reduce  the  ore  to  about  a  3-in.  ring  and  followed 
this  with  a  Symons  disk  crusher  which  was  intended 
to  deliver  a  product  passing  a  li-in.  ring,  and  the  prod- 
uct to  be  delivered  to  a  6-ft.  cylindrical  ball  mill  and  a 
6-ft.  Hardinge  ball  mill  which  were  intended  to  reduce 
practically  all  the  feed  to  pass  8-mesh,  the  same  to  be 
further  reduced  by  Hardinge  pebble  mills  in  closed  cir- 
cuit. 

The  ball  mills  of  both  types  proved  entirely  unequal 
to  the  task  allotted  to  them,  not  through  any  fault  of 
their  own,  but  simply  because  we  were  demanding  some- 
thing that  proved  impossible,  and  even  the  impact  of  a 
5-in.  steel  ball  failed  to  crack  the  larger  pieces  of  ore, 
many  of  which  went  through  the  mills  and  came  out 
as  round  unbroken  pebbles  the  size  of  marbles.  To 
remedy  this  fault  we  put  a  1-in.  trommel  after  th'j 
Symons  disk  crusher  and  returned  the  oversize,  thui 
running  the  Symons  machine  in  closed  circuit.  This 
practice  considerably  increased  the  tonnage  that  tho 
ball  mills  would  handle,  but  resulted  in  unduly  heavy 
wear  on  the  Symons  disk  crusher,  and  eventually  we 
decided  to  install  rolls  to  handle  the  oversize  from  the 
trommel  and  at  the  same  time  reduce  the  screen  of  the 
trommel  to  '!-in.  as  used  at  the  present  time.  The  feed 
to  the  ball  mills  will  now  all  pass  ,'-in.,  and  on  this  basis 
the  ball  mills  are  doing  very  good  work  and  are  crushing 
twice  as  much  feed  per  day  as  could  be  passed  through 
them  when  the  1-in.  screen  was  in  use,  and  it  is  our 
intention  to  install  heavier  rolls  later  and  to  reduce 
the  feed  to  the  ball  mills  to  pass  h  in.,  which  will  make  a 
better  arrangement. 

The  extreme  hardness  of  our  ore  may  be  shown  by 
another  illustration,  but  in  this  second  case  we  have 
been  able  to  utilize  this  hardness  to  good  advantage. 
The  fine-grinding  of  the  ore  in  8-ft.  Hardinge  pebble 
mills  was  previously,  for  a  short  time,  done  with  flint 
pebbles  and  the  cost  of  the  pebbles  for  grinding  the 
very  hard  ore  amounted  to  upward  of  15c.  per  ton  and 
would  have  been  considerably  more  at  the  present  higher 
price  of  pebbles.  Gradually  we  substituted  for  the  peb- 
bles our  own  ore  from  the  Blue  Bell  mine,  using  block'^ 
of  ore  about  4  or  5  in.  in  diameter,  and  choosing  this 
material  from  the  stopes  in  which  the  ore  was  hardest 
and  heaviest.  For  a  long  time  past  no  pebbles  at  all 
have  been  used,  but  the  lump  ore  is  fed  into  the  Hard- 
inge mills  through  the  discharge  end  and  the  aver- 
age consumption  is  slightly  less  than  9  tons  of  this  ore 
per  day,  or  about  one-fiftieth  of  the  feed  to  the  mill. 
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The  ore  blocks  as  fed  into  the  mills  cost  about  $2 
per  ton  more  than  the  crushed  ore  as  delivered  in  the 
regular  manner,  but  the  mineral  contained  is,  of  course, 
added  to  the  concentrates  as  these  grind  up  and  amply 
repay  this  e.Ktra  charge,  and  therefore  the  net  saving 
in  using  block  ore  instead  of  flint  pebbles  may  be  con- 
sidered as  1.5c.  per  ton  of  ore  concentrated. 

Generally  speaking,  the  commercial  minerals  in  our 
ore  float  in  an  entirely  satisfactory  manner  and  whe.i 
clean  sulphide  ore  only  is  sent  to  the  mills,  an  excellent 
recovery  is  obtained,  sometimes  as  high  as  95  or  96'^r 
of  the  values,  including  the  recovery  made  by  the  rough- 
ing tables.  Various  mixtures  of  oil  have  been  tried  out 
during  1916;  the  average  mixture  used  had  the  compo- 
sition shown  in  the  table 

COMPOSITION     OF    FLOTATION     OILS 

67  7'~c  Standard  Oil  Go's  Stove  Oil  27  plus 
25  7  PensacoUTar  and  Turp.  Co  's  .No  200 
6  6';^  other  oils 

100  O'-f 

and  on  the  average  1.387  lb.  of  oil  per  ton  of  ore  was 
employed,  the  cost  representing  just  about  three  cents 
per  ton  of  ore.  At  the  present  tin.o  we  are  using  the 
mixture  of  oil  shown  in  the  accompanying  table, 

FLOTATION    OILS    NOW    LSED 

70  4%  Standard  Oil  Co.'s  Stove  Oil  27  plus 
24  9%  Pcnsacola  Tar  and  Turp  Co  's  No.  200 
4  7ro  Standard  Oil  Co  's  Calol  fuel  oil  24  plus 

100  O"^; 

and  the  amount  is  about  1.31  lb.  per  ton  of  ore  and  the 
cost  about  2.5c.  per  ton. 

Operating  on  the  hard  ore  mentioned  with  a  com- 
paratively small  tonnage  and  a  mill  that  was  in  the 
first  case  poorly  designed  and  that  has  been  remodeled 
piecemeal,  the  working  costs  are  naturally  rather  high; 
the  best  yearly  record  was  made  in  1915,  when  the 
total  cost  of  milling  was  $1.06  per  ton  exclusive  of  flota- 
tion royalty.  The  costs  in  1916  were  increased  by  the 
higher  prices  of  material  and  particularly  by  the  higher 
cost  of  labor,  and  the  cost  in  that  year  was  $1.36  per 
ton,  excluding  flotation  royalty.  A  division  of  the  work- 
ing costs  for  1916  is.  excluding  flotation  royalty:  Crush- 
ing. $0,391;  grinding,  $0,471;  tabling,  $0,262;  flotation, 
$0,240. 

Improvements  in  Metallurgical  Treatment 

During  recent  years  the  iniprovements  in  concentra- 
tion practice,  and  more  particularly  the  advent  of  flota- 
tion, have  worked  a  great  change  in  the  smelting  condi- 
tion.t  and  practice.  P'lotation  ha.s  not  only  made  po<- 
aible  the  profitable  treatment  of  many  ores  that  could 
not  be  successfully  handled  by  gravity,  but  as  an  •nl- 
junct  to  gravity  concentration  ha.**  greatly  improved  th.; 
recovery  of  metal  and  the  grade  of  concentrates  pro- 
duced, and  to  meet  this  situatiDii  the  nature  <if  smelt- 
ing p<iuipment  has  been  radically  altered,  the  blast  fur 
nace  being  more  and  more  replaced  by  roasters  and  ro- 
verljeratoric.t.  There  are,  of  course,  certain  classes  of 
ore  that  consi.tt  e.t.Mcntially  of  massive  iron  and  copper 
."<ulphides.  which  naturally  are  treated  in  the  blast  fur- 
nace and  for  which  no  other  means  of  treatment  would 
be  at  all  sati.s factory ;  and  ctmver.sely,  such  ores  as  are 
found  in  the  porphyry-  coppers  and  in  other  mine.s  with 
comparatively  low-grade  copper  and  high  silica  content 
can  l)e  treated  only  by  concentration  and  sub.-ieiiuent 
smelting  of  the  concentrates. 


At  Humboldt,  however,  much  of  our  ore  falls  in  what 
•night  be  termed  the  "twilight  zone"  between  concentra- 
tion and  direct  smelting,  and  the  decision  as  to  whether 
certain  portions  of  the  ore  produced  .should  be  concen- 
trated or  directly  smelted  in  the  blast  furnace  is  a 
matter  that  can  be  decided  only  after  careful  calculation 
and  the  collection  of  a  considerable  amount  of  both  mill- 
ing and  smelting  data. 

The  smeltery  at  Humboldt  is  equipped  with  both  blast- 
furnace and  roasting  and  reverberatory  plants,  and  very 
careful  records  as  to  the  recovery  and  costs  in  both 
these  departments  must  be  utilized  in  deciding  the  best 
manner  of  treatment  for  portions  of  the  orebodies  that 
are  neither  very  basic  nor  very  siliceous.  The  very  sili- 
ceous ore,  coming  largely  from  the  De  Soto  mine  and 
containing  upward  of  65'^r  insoluble  is,  of  course,  a 
straight  concentrating  problem,  and  likewise  the  mo.st 
basic  ore  at  the  Blue  Bell,  higher  in  gold  and  silver  and 
containing  in  the  neighborhood  of  4'"f  copper,  35''c  in- 
soluble and  over  20  units  of  iron  and  lime,  constitutes 
an  excellent  blast-furnace  charge.  Between  these  Vxo 
extremes  the  bulk  of  the  production  of  the  mine  varies, 
and  varying  conditions,  costs  and  recoveries  in  gold, 
silver  and  copper  at  the  mill  and  smelterj'  determine 
just  where  the  line  between  milling  and  smelting  ore 
is  to  be  drawn. 

At  present  we  find  it  to  our  advantage  to  concentrate 
all  ore  containing  less  than  $2  in  gold  and  silver  and 
less  than  3h'(  copper,  where  the  insoluble  exceeds  40*^0, 
which  means  that  the  iron  will  not  exceed  16  or  17'<. 
On  the  other  hand,  with  the  ore  that  is  higher  in  gold, 
silver  and  copper  than  the  foregoing  and  which  (as 
usually  follows)  contains  less  insoluble  and  more  iron, 
direct  smelting  is  more  profitable  than  concentrating. 

As  the  development  of  our  concentration  proceeds 
and  lower  working  costs  are  attained  with  better  re- 
coveries also,  the  balance  should  swing  in  favor  of  con- 
centration, but  on  the  other  hand,  as  conditions  and 
equipment  at  the  smeltery  are  improved  at  the  same 
time,  factors  in  favor  of  direct  smelting  will  be  intro- 
duced, and  the  only  way  in  which  this  question  can  be 
intelligently  decided  is  by  continually  refiguring  the  cal- 
culations with  the  varying  factors  obtained  from  the 
latest  cost  and  metallurgical  records. 


Enlarging  a  Pulley 


Frequently  it  is  necessary  to  increase  the  size  of  a 
wooden  pulley  by  a  fraction  of  an  inch ;  up  to  I  in.  may, 
in  many  cases,  be  successfully  accomplishe<l  by  apply- 
ing layers  of  common  newspaper,  each  layer  being  given 
a  good  heavy  coat  of  shellac.  Don't  try  to  pull  the  wet 
paper  tight — you  can't  do  it.  Lay  it  on  smooth  and 
trust  the  shellac  to  do  the  rest. 

Cadmii'm  Precipitation-- In  a  recent  issue  of  the 
"Chemist-Analyst"  Andrew  J.  Whittstat  suggests  as  a 
means  of  hastening  the  pi.cipitation  of  cadmium 
as  sulphide  in  spelter  analy.sis  that  sulphureted  hy- 
drogen be  passed  into  the  solution  from  five  to  ten 
minutes,  then  make  slightly  ammoniacal  with  ammon- 
ium hydrate  (thus  precipitating  both  Cd  and  Zn)  and 
acidify  with  dilute  sulphuric  acid,  after  which  pass  the 
gas  in  for  about  an  hour  to  precipitate. 
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The  Burro  Mountain  Concentrator 

By  F.  C.  BLICKENSDERFER 

Metallurgist,   Burro  Mountain   Branch,   Phelps   Dodge   Corporation 


The  Burro  Mountain  concentrator  of  the  Phelps 
Dodge  Corporation  was  started  in  April,  1916.  It 
includes  matiij  neiv  forms  of  machinery  and  some 
new  ideas  in  concentration.  The  new  features 
include  fine  reduction  of  ore  in  a  dry  state,  instal- 
lation of  Butchart  tables,  Marathon  mills  and 
Rork  flotation  machines,  Senn  concentrators  and 
the  use  of  itidividual  motors  on  most  of  the  ma- 
chines. 

THE  concentrator  of  Phelps  Dodge  Corporation, 
Burro  Mountain  Branch,  is  at  Tyrone,  N.  M.,  on 
the  El  Paso  &  Southwestern  System,  about  20 
miles  west  of  Santa  Rita  and  Hurley,  and  15  miles  south 
of  Silver  City.  The  concentrator  consists  of  two  700- 
ton  units  and  was  designed  to  treat  the  low-grade  Che- 
mung and  Burro  Mountain  ores  of  this  company,  ac- 
cording to  the  results  from  test-mill  experiments  ob- 
tained during  1914  and  1915.     One  section  of  the  plant 


The  ore  cars  are  pushed  to  a  track  that  extends  the 
full  length  of  the  coarse-ore  bins.  These  bins  are  300 
ft.  long,  16  ft.  4  in.  wide  and  15  ft.  9  in.  from  the  cen- 
ter of  rail  to  the  bottom.  They  are  of  concrete  and 
steel  throughout.  The  cross-sectional  area  of  the  bins  i; 
that  of  a  rectangle  with  a  V-shaped  bottom.  The  sides 
of  the  V-shaped  portion  slope  45°  and  are  reinforced 
with  10-lb.  steel  rails  extending  to  the  upper  surface. 

The  ore  is  discharged  through  35  pockets  fitted  with 
iron  jaw  gates  operated  by  a  rack  and  pinion.  These 
pockets  are  spaced  8  ft.  4  in.  between  centers  and  permit 
of  nearly  all  the  ore  being  drawn  without  the  aid  of 
shoveling. 

A  feeder  car  that  is  capable  of  traveling  the  whole 
length  of  the  coarse-ore  bins  serves  any  one  of  the  35 
pockets.  The  car  is  driven  backward  or  forward  by 
means  of  a  reversible  gear  wheel  attached  to  the  motor 
mounted  on  the  feeder  car.  The  car  contains  a  slowly 
moving  steel  apron  beneath  the  jaw  gates  to  receive  the 
falling  ore,  and  the  apron  transfers  it  a  distance  of  8 


THE  BURRO   MOUNTAIN   MILL  OP  THE   PHELPS   DODGE  CORPORATIOiV.  TYRONE,   N.   M. 


was  put  into  operation  in  A;,ril,  1916,  and  the  second 
section  in  May  of  the  same  year. 

The  ore  is  hauled  from  the  Burro  Mountain  mines 
by  standard-gage  trains  in  side-dump  all-steel  cars  of 
30  and  50  tons'  capacity.  The  total  distance  of  haulage 
is  about  three  miles,  one-half  of  which  is  comparatively 
level  and  the  other  half  on  a  steep  grade.  A  Fairbanks 
track  scale  is  placed  near  the  mill  for  the  purpose  of 
weighing  out  concentrates  and  weighing  in  ore  for  scale 
tests,  thus  providing  for  convenient  weighing  at  the 
point  where  it  is  required. 


ft.  and  discharges  it  upon  a  30-in.  conveyor  belt,  travel- 
ing 182  ft.  per  min.  Before  reaching  the  end  of  this 
belt,  any  wood  that  is  visible  in  the  ore  is  removed. 
The  head  pulley  is  magnetic  to  remove  "tramp"  steel. 

The  ore  discharges  upon  a  bar  grizzly,  spaced  J  in. 
in  the  clear,  the  undersize  going  to  the  fine  screens  and 
the  oversize  to  a  No.  8  Telsmith  gyratory  crusher  set  to 
deliver  a  3 '-in.   maximum   product. 

The  gyratory  product  goes  to  a  48-in.  picking  belt 
traveling  60  ft.  per  min.,  over  which  is  hung  a  powerful 
magnet  to  remove  any  "tramp"  steel  that  has  escaped 
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the  magnetic  pulley.  Pieces  of  wood  are  removed  by 
hand,  and  any  large,  flat  pieces  of  ore  that  have  fallen 
through  the  gyratory  are  broken  up  with  a  small  sledge. 

The  ore  is  then  discharged  to  three  48-in.  Symons  disk 
crushers  set  to  produce  a  maximum  size  of  one  inch. 
Two  18-in.  conveyor  belts,  traveling  266  ft.  per  min., 
earn.-  the  48-in.  crusher  product  upward  to  a  distribut- 
ing box.  whence  it  goes  to  two  54  x  24-in.  Allis-Chalmers 
rolls  and  two  48-in.  Symons  fine-reduction  disk  crush- 
ers. The  rolls  and  fine  disk  crushers  are  set  to  crush  to 
a  1-in.  product.  A  24-in.  conveyor 
belt  with  a  velocity  of  258  ft.  per  min. 
collects  the  products  from  the  two 
rolls  and  the  two  fine  Symons  ma- 
chines and  discharges  to  a  series  of 
three  conveyor  belts  of  similar  size 
and  velocity  set  at  right  angles,  the 
final  conveyor  discharging  upon  sta- 
tionary screens  of  4-mesh  opening. 
The  screen  oversize  is  received  by  an 
18-in.  conveyor  traveling  277  ft.  per 
min.,  which  carries  it  back  to  be  equal- 
ly distributed  between  the  two  pairs 
of  rolls  and  two  fine  disk  crushers. 
There  is  a  third  and  final  magnet  over 
this  belt  to  insure  complete  removal 
of  all  "tramp"  steel.  The  undersize 
from  the  gyrator>-  grizzly  is  sent  to 
Cole  zigzag  screens  with  4-mesh  open- 
ings, the  oversize  joining  the  oversize 
of  the  stationary  screens,  which  re- 
turns to  the  rolls  and  fine  disk  crush- 
ers. Hence,  the  total  mill  feed  has 
been  reduced  to  pass  a  4-mesh  screen 
by  dn,'-crushing  alone,  and  in  accom- 
plishing this  it  is  necessary  to  grind 
in  closed  circuit.  The  total  undersize 
of  the  screens  is  collected  by  a  24-in. 
belt  traveling  266  ft.  per  min.,  thence 
the  ore  is  discharged  to  another  24- 
in.  belt  at  28.3  ft.  per  min.,  and  at  an 
inclination  of  about  20',  which  belt 
leads  to  the  top  of  the  fine-ore  bins. 
Here  the  ore  is  discharged  upon  a  24- 
in.  distributing  belt  containing  a  trip- 
per car  which  discharges  the  ore  into 
the  fine-ore  bins.  The  tripper  car  is 
not  of  continuous  reverse  motion,  but 
is  capable  of  being  moved  forward  or 
backward  by  means  of  a  gear  and 
clutch  operated  by  one  of  the  convey- 
or-belt pulleys.  The  fine-ore  bins  are 
110  ft.  long  for  both  units,  25  ft. 
wide  and  19  ft.  deep;  they  are  constructed  of  steel 
throughout  and  hold  2000  ton.s.  The  bins  are  parti- 
tioned off  into  four  equal  .sections  holding  500  tons  each. 

Three  Challenge  disk  feeders  are  on  the  bottom  of 
each  500-ton  .nection  to  deliver  the  ore  at  a  uniform 
rate.  The  ore  is  received  by  two  18-in.  conveyors  per 
unit,  which  discharge  into  the  same  hopper  at  the  center 
of  the  unit.  Thp  hopper  receiving  the  ore  at  this  point 
contains  a  42-in.  Snyder  sampler. 

The  Snyder  sampler  at  the  .sample  mill  con.Mists  of  a 
concave  disk  with  two  radial  slots  diametrically  op- 
positely placed,  with  th«  ore  stream  impinging  on  the 


concave  side.  As  the  slots  pass  through  the  ore  stream, 
a  portion  (10'"f)  is  deflected.  The  sample  cut  out  is 
mixed  in  a  revolving  drum  and  discharged  upon  a  second 
Snyder  sampler,  where  10 ""r  is  cut  out,  the  reject  going 
to  join  the  reject  of  the  first  cutting  operation.  The , 
sample  at  this  stage  is  l'"f  of  the  original  ore  stream 
and  is  collected  in  steel  sample  bins,  over  a  period  of  8 
hours,  when  it  is  passed  through  the  sample  mill.  An 
elevator  carries  the  sample  to  the  top  of  the  sample 
mill,  where  a  Snyder  sampler  cuts  out  20"^^.    This  por- 
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tion  is  crushed  to  '  „  in.,  the  product  passing  to  anothe 
Snyder  sampler,  which  cuts  out  IS*", .     This  portion  is 
crushed  to  J  in.,  the  product  going  to  a  28-in.  Duplex 
Vezin  .sampler,  which  cuts  10';c  and  10"^,  .  forming  dupli- 
cate samples. 

The  reject  from  the  different  .samplers  are  collect 
in  a  bin  at  the  bottom  of  the  elevator,  and  when  th 
sample  has  been  run  through,  the  reject  is  elevated 
the  .sample-mill  elevator  and  discharged  upon  the  feeder 
collecting  belts.     There  is  a  man  elevator  from  bottom 
to  top  of  the  sample  mill,  with  steel-rod  steps,  spac 
61c.,  and  with  a  velocity  of  70  ft.  per  minute. 
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The  total  ore  stream  is  carried  by  conveyor  over  a 
Blake-Denison  automatic  recording  and  weighing  ma- 
chine, to  a  distributing  box.  These  scales  have  been 
tested  against  the  railroad  track  scales  (tested  by  a 
test  car),  and  they  were  found  to  be  0.47%  low  in  the 
weighing  of  21,000  tons  of  ore.  The  automatic  scales 
are  delicate  instruments,  but  with  careful  adjustment 
have  given  splendid  results. 

The  ore  is  of  two  distinct  classes.  The  east  orebody 
(also  called  No.  1  division)  is  composed  of  a  quartz 
porphyry  and  quartz  monzonite  porphyry,  with  an  av- 
erage grade  of  copper  of  1.90%,  of  which  0.20  Sc  is  cop- 
per in  the  form  of  o.xide  and  carbonate,  and  the  re- 
mainder chalcocite.  The  Chemung  (also  called  No.  3 
division)  is  composed  of  granite,  felsite  and  small 
amounts  of  quartz  porphyry,  with  an  average  grade  of 
1.90%  copper,  of  which  0.09  ^b  is  in  the  form  of  oxide 
and  carbonate,  the  remainder  chalcocite.  Both  ores  con- 
tain small  amounts  of  water-soluble  copper  compounds. 


els,  and  whose  thickened  discharge  partly  combines  with 
the  drag  sand  to  form  the  feed  for  three  Marathon  mills. 
The  remainder  of  the  Dorr-thickener  underflow  bypasses 
the  Marathon  mills  and  enters  the  Dorr  drag  classifiers. 
The  Marathon  mill  used  in  this  plant  is  4  ft.  in  diame- 
ter and  8  ft.  long.  It  is  driven  by  a  direct-connected 
50-hp.  motor,  transmission  taking  place  in  two  stages 
of  common  gear  reduction.  It  has  been  found  that  with 
rigid  shafts  the  gears  are  easily  stripped,  so  that  the 
motor  shaft  contains  a  flexible  coupling,  and  the  shaft 
carrying  the  second  reduction  is  also  fitted  with  a  flex- 
ible coupling.  One  of  the  mills  has  been  driven  by  a 
flexible  chain  from  the  motor  shaft  to  the  first  shaft 
of  the  Marathon  drive  gear,  and  so  far  it  has  proved 
successful.  Experiments  covering  a  period  of  three 
months  have  established  the  following  facts:  The  best 
speed  is  28  r.p.m. ;  size  of  new  rod  best  suited  for 
this  class  of  work,  11  in.;  horsepower  required  for  driv- 
ing the  loaded  mill,  connected  as  noted,  48;  weight  of 
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requiring  the  addition  of  lime  for  protection  of  iron 
parts. 

The  first  step  in  concentration  is  effected  by  six  Butch- 
art  tables  per  unit.  These  tables  are  fed  from  a  dis- 
tributing box  composed  of  a  revolving  drum  with  a  slop- 
ing bottom  in  which  there  is  an  opening  at  the  apex 
in  the  periphery.  The  opening  revolves  uniformly  over 
six  equally  partitioned  segments  of  a  circle,  and  as  water 
is  added  in  the  revolving  drum,  an  equal  distribution 
of  feed  takes  place.  The  percentage  of  solids  in  the 
table  feed  ranges  from  35  to  40.  Each  table  treats  about 
150  dry  tons  of  feed  per  24  hours,  with  an  initial  ton- 
nage of  700  per  unit,  since  one  table  is  usually  shut  down 
for  reriffling  or  repairs.  The  table  concentrates  are 
discharged  directly  to  the  main  concentrate  launderer, 
the  tailings  containing  30  to  35 ';o  solids,  going  to  a 
chain  drag. 

Before  the  tailings  from  the  roughing  tables  are  sub- 
jected to  finer  grinding,  the  excess  slime  and  water  is 
removed  in  the  overflow  of  the  chain  drag,  the  coai'se 
sand  at  the  same  time  being  dragged  clear.  The  over- 
flow goes  to  two  20  x  8-ft.  Dorr  thickeners,  whose  over- 
flow of  clear  water  is  used  for  wash  water  on  lower  lev- 


charge  of  rods  at  initial  filling  of  mill,  16,000  lb. ;  and 
height  of  rods  in  mill,  22  inches. 

The  tonnage  of  each  mill  on  section  A,  treating  an 
ore  that  is  medium  hard,  is  300  tons  per  24  hours,  and 
the  tonnage  of  each  mill  on  section  B,  treating  a  much 
harder  ore  than  A,  is  225  tons  per  24  hour.  The  qual- 
ity of  the  product  is  4-35-mesh  10^,  and  — 200-mesh 
33%.  This  product  seems  best  adapted  to  a  subsequent 
separation  of  sands  for  tabling  and  slimes  for  flotation 
treatment.  The  percentage  of  solids  in  the  Marathon 
mill  feed  is  about  60  (nearly  2:1);  pounds  of  rods  con- 
sumed per  ton  of  feed  crushed,  1.70;  pounds  of  liners 
consumed  per  ton  of  feed  crushed,  0.17;  and  kilowatt- 
hours  consumed  per  ton  of  feed  crushed,  2.697. 

These  mills  are  operating  satisfactorily,  and  it  is  in- 
tended to  experiment  further  with  them.  A  20-ton 
crane  serves  the  entire  Marathon  mill  floor. 

The  fine-grinding  product  contains  about  60%  solids 
as  it  is  discharged  from  the  Marathon  mills.  The  scheme 
of  concentration  requires  a  separation  of  sand  and  slime 
at  this  point,  and  two  duplex  Dorr  drag  classifiers  have 
been  selected  to  perform  the  operation.  The  drag 
classifiers  are  18  ft.  long  by  5^  ft.  wide,  have  a  slope  of 
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2*  in.  to  the  foot,  and  the  drive  pulley  revolves  100  r.p.m. 
Water  is  added  to  the  Marathon-mill  product  as  it  en- 
ters the  Dorr  classifiers,  while  sprays  and  a  water-bo.x 
supply  water  at  the  head  end  of  the  machines  to  aid  in 
washing  the  slime  from  sand.  The  sand  removed  by  the 
cla.isifiers  contains  about  5''c  of  — 200-mesh,  while  the 
slime  overflowing  the  tail  end  contains  about  15':c  on 
100-mesh.  and  20'^r  solids  (1:4).  The  percentage  of 
solids  at  this  point  is  carefully  controlled  on  account  of 
the  flotation  step  following. 

Fine-Sand  Concentration 

The  Dorr  classifier  sands  comprise  about  one-half  of 
the  Marathon-mill  product,  the  drag  slimes  about  one- 
half,  or  a  separation  into  equal  parts.  The  sand  is  de- 
livered to  a  stationary  distributor,  from  which  six 
Butchart  tables  receive  and  treat  the  uniformly  divided 
feed.  These  tables  are  of  the  same  type  as  the  rough- 
ing tables,  except  that  their  riffling  is  suited  to  the  treat- 
ment of  fine  sands. 

The  proportion  of  solids  of  the  table  feed  is  35  to 
40^f.  Three  products  are  formed — final  sand  tailings, 
middlings  and  finished  concentrates,  the  middlings  be- 
ing elevated  and  returned  to  the  Dorr  classifiers,  the 
concentrates  entering  the  main  concentrates  launderer, 
while  the  tailings,  containing  about  20''c  solids,  are  sent 
to  Allen  cones  for  dewatering. 

The  Allen  cone  consists  of  a  conical  steel  tank  4  ft. 
in  diameter  by  5  ft.  deep.  The  discharge  is  regulated 
automatically.  Feed  is  introduced  to  the  cone  through 
a  vertical  pipe  extending  below  the  plane  of  the  top  of 
the  cone.  Surrounding  this  feed  pipe  is  a  ring-shaped 
metal  float,  which  is  itself  surrounded  by  a  circular 
shield  extending  about  18  in.  below  the  water  level  of  the 
cone  when  full.  The  feed  pipe  and  the  shield  act  as 
guides  for  the  float.  The  latter  is  connected  by  a  system 
of  levers  to  a  hinged  ball-valve  on  the  bottom  of  the 
cone,  and  when  the  float  moves,  its  motion  is  communi- 
cated to  the  valve.  When  the  water  and  the  feed  enter 
the  cone,  the  surface  of  the  water  is  low  and  the  float 
hangs  to  its  lowest  position,  drawing  the  bottom  valve 
shut.  As  the  cone  fills  (in  this  case,  with  water  and 
sand)  the  sand  settles  to  the  bottom  and  fills  the  tank, 
at  the  same  time  keeping  water  and  slime  floating  above 
itself.  When  the  sand  has  banked  high  enough  to  ob- 
struct the  entrance  of  feed  between  the  bottom  of  the 
shield  and  the  banked  sand,  the  water  level  in  the  shield 
rises  and  forces  the  float  up.  This  motion  serves  to 
open  the  valve  and  let  some  sand  escape,  when  the  nor- 
mal condition  is  established. 

When  properly  set,  the  cone  is  automatic  in  its  action 
and  requires  but  little  attention. 

The  sand  product  contains  75'^r  solids  and  2"^,  — 200- 
mesh  material.  The  cone  overflow  contains  about  4''r 
solids,  most  of  which  passes  a  200-mesh.  The  cone  is  at 
once  a  good  de.slimer  and  dewaterer. 

The  overflow  of  the  cones  is  pumped  by  a  centrifugal 
pump  to  the  lower  Dorr  thickeners  and  subsequently 
treated  on  Senn  vanners.  The  cone  sand  is  sampled 
automatically  and  then  discharged  to  the  tailings  laun- 
der. 

The  overflow  from  the  Dorr  drag  classifier  goes  di- 
rectly to  the  flotation  machine.^  of  the  Rork  type.  Each 
Rork  machine  is  driven  by  a  15-hp.  motor,  connected 
by  a  flexible  chain  drive  at  a  reduction  of  109  to  17. 


Most  of  the  oil  is  sprayed  by  steam  jets  into  the 
Marathon  mills,  only  a  very  small  amount  of  light  oil 
being  added  to  the  machines  themselves.  The  Kraut  & 
Kohlberg  disk  oil  feeder  is  used  to  supply  the  oil.  The 
oil  storage  is  located  in  two  14,000-gal.  horizontal  tanks, 
beneath  the  roughing-table  floor. 

The  flotation  process  has  not  been  a  pronounced  suc- 
cess. It  has  been  definitely  determined  that  insufficient 
agitation  is  the  primary  cause  of  such  difficulties.  Re- 
cently the  tailings  from  one  Rork  machine  have  been 
re-treated  in  another  Rork  machine,  and  very  good  re- 
sults have  been  obtained.  This  has  been  applied  only 
to  section  A  ore  (Division  3  of  Burro  Mountain  mines). 
The  B  section  ore  (Chemung)  is  of  a  different  character 
and  requires  about  8  lb.  per  ton  of  commercial  H.SO. 
Without  acid  the  results  obtained  are  poor. 

The  data  shown  in  the  table  have  been  established 
by  actual  experiment. 

FLOTATION  DATA  AT  BL'RRO  MOUNTAIN  MILL 

Tons  dr>'  ^^^  treated  by  each  primao'  cell 75 

PerreiitaRe  of  solids  in  feed 20 

Pounds  oil  per  ton  of  feed  treated  by  flotation 2.  75 

With  an  additional  S  lb.  of  acid  for  section  B. 

Horsepower  per  ton  of  feed  treated 0.  20 

•Size  of  motor  - .  15  hp. 

Life  of  drunt.  about  6  weeks:    if  there  are  considerable  ajnounto  of  sand  in  tn« 

feed,  the  drum  will  be  cut  out  in  5  weeks  or  less. 
Flotation  process  will  not  work  in  a  neutral  solution. 
Section  ..\  ore  U*  indifferent  to  acid,  but  section  B  ore  demands  it. 

This  type  of  flotation  machine  has  the  advantages 
of  mechanical  agitation,  but  at  the  same  time  it  does  not 
escape  the  drawback  of  a  large  amount  of  repairs  and 
high  power  required. 

Concentrates-Filtering  Plant 

The  flotation  concentrates  go  to  a  40-ft.  Dorr  thick- 
ener, which  reduces  the  percentage  of  solids  from  6'^r  to 
3.5 <■,  with  a  clear-water  overflow.  A  small  amount  of 
vanner  concentrates  is  added  to  the  flotation  concen- 
trates to  give  them  porosity.  The  Dorr-thickener  over- 
flow is  pumped  back  to  the  top  of  the  mill  and  added  as 
initial  water  to  the  roughing  table  feed  in  order  that 
any  light  oils  may  be  utilized  again. 

The  thickener  discharge  is  sent  intermittently  to  a 
14  X  14-ft.  Oliver  filter,  which  handles  about  36  tons  of 
flotation  concentrates  in  8  hours,  with  a  range  of  solids 
in  the  cake  of  20  to  30'"r,  depending  entirely  on  the 
amount  of  insolubles  and  alumina  contained  in  the  con- 
centrates. The  filter  is  operated  only  during  the  day 
shift. 

A  No.  3  Nash  vacuum  pump,  operated  by  a  20-hp. 
motor,  furnishes  a  vacuum  of  21  in.  on  the  drum  of  the 
filter.     A  filter  canvas  has  a  life  of  about  six  months. 

The  dried  concentrates  are  collected  on  a  small  con- 
veyor and  elevated  to  another  conveyor  at  right  angles, 
thence  discharged  to  the  concentrates  conveyor  leading 
to  the  concentrates  track  bin  at  the  top  of  the  mill. 

The  tailings  from  the  flotation  machines  are  sampled 
and  discharged  to  a  distributor,  which  furnishes  an  even 
feed  to  15  Senn  pan-motion  concentrators  per  unit. 
This  type  of  vanner  has  both  the  side  and  end  motion, 
the  resultant  action  of  which  produces  a  natural  circu- 
lar pan  motion.  Each  machine  is  8  ft.  long  by  6  ft.  wide, 
has  a  shaft  speed  of  150  r.p,m,  and  an  adjustable  cone 
speed  for  the  belt  travel.  A  1-hp.  motor  is  directly  con- 
nected to  each  machine  through  ordinar>-  gears  with  a 
reduction  of  113  to  15. 

The  solids  in  the  feed  of  the  vanners  are  about  19 '^c, 
and  the  dry  tonnage  per  machine  per  24  hours  is  30. 
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The  Senn  vanner  is  able  to  take  this  unclassifipd  feed  of 
fine  sand  and  .slime  and  remove  practically  all  the  free 
mineral  above  200-mesh.  and  makes  a  very  good  saving 
of  the  — 200-me.sh  mineral  that  has  escaped  flotation. 

The  vanners  make  two  products,  the  concentrates  and 
tailings.  The  vanner  tailings  are  sampled  and  dis- 
charged to  the  tailings  launderer. 

The  coarse  concentrates  are  conducted  to  six  rectan- 
gular concrete  bins  at  the  bottom  of  the  mill.  They 
contain  a  porous  bottom,  formerly  intended  for  vacuum 
drying,  but  it  was  found  that  a  sufficiently  low  moisture 
content  could  be  secured  by  allowing  the  concentrates 
to  drain  naturally  for  four  or  five  days.  The  sluicing 
water  overflows  the  tanks  in  the  operation  of  filling  and 
is  pumped  to  the  top  of  the  mill  from  a  small  sump  by 
two  Gould  triple.x  electrically  driven  direct-connected 
pumps  and  one  4-in.  centrifugal  pump. 


contain  about  25''r  solids  and  are  impounded  in  the 
usual  way  by  launder  and  trestle.  The  water  that  ac- 
cumulates behind  the  dams  is  pumped  back  for  further 
use  by  three  centrifugal  pumps. 

The  water  supply  is  obtained  from  the  mines  of 
Phelps  Dodge  Corporation,  Burro  Mountain  Branch,  and 
is  pumped  a  distance  of  three  miles.  A  reservoir  of 
1,000,000  gal.  capacity  at  an  elevation  of  25  ft.  above 
the  bottom  of  the  mill  tank  stores  the  water  and  deliv- 
ers it  as  required,  part  by  means  of  a  float-controlled 
valve  and  part  directly. 

The  water  system  of  the  concentrator  consists  of  aj 
16,500-gal.  tank  at  the  top  of  the  mill,  which  furnishes! 
water  to  the  roughing  tables.     A  line  direct  from  the 
reservoir  supplies  the  classifiers  and  flotation  sprays. 

Two  au.xiliary  tanks  are  placed  slightly  below  the  level 
of  the  upper  Dorr  thickeners,  receiving  their  overflow 
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The  dried  concentrates  are  discharged  through  four 
round  holes  in  the  bottom  of  the  tank  to  a  24-in.  con- 
veyor running  the  length  of  the  bins.  While  the  process 
of  filling  is  going  on,  the  holes  are  clo.sed  by  four  plugs, 
e.\tending  to  the  top  of  the  tank.  The  plugs  are  pulled 
by  a  chain  block  mounted  on  a  crane,  which  travels 
above  the  tanks  on  a  track  supported  on  their  walls. 

The  conveyor  belt  beneath  the  tank  leads  to  an  eleva- 
tor which  discharges  to  the  18-in.  conveyor  leading  to 
the  track  bin  at  the  top  of  the  mill.  The  track  bin  is  at 
such  an  elevation  that  the  concentrates  are  loaded  into 
cars  by  means  of  a  chute,  for  shipment  to  the  Douglas 
Branch  smeltery  at  Douglas,  Ariz. 

The  tailings  from  sections  A  and  B  unite  and  arc  led 
away  in  a  launder  with  a  3'r  grade  to  four  tailings 
dams   in   a   small   valley   near   the    mill.     The   tailings 


of  clear  water.  These  tanks  supply  wash  water  for  the 
fine-sand  tables  and  the  head  end  of  the  classifiers, 
The  auxiliary  tanks  keep  a  constant  level  by  means  of  a 
float-c(mtrolled  valve,  supplying  water  from  the  top  tank. 
The  clear  water  overflowing  the  concentrate  bins  ii 
collected  in  sumps  and  pumped  to  a  small  tank  on  ) 
level  slightly  below  that  of  the  two  slime  tanks.  who.s( 
clear  overflow  is  also  received.  This  tank  supplies  wa 
ter  to  the  Senn  vanners,  the  excess  water  flowing  int< 
another  tank  which  is  connected  up  with  three  Gould 
triplex  pumps.  Whenever  this  tank  is  filled  with  sur- 
plus water,  a  float-controlled  switch  starts  the  Gould 
p\mips  and  the  water  is  pumped  to  the  upper  mill  tank. 
When  the  water  level  in  the  tank  falls,  the  float-con- 
trolled switch  stops  the  pumps.  The  quantity  of  water 
consumed  per  ton  of  ore  milled  is.  on  an  average.  800  gal. 
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No  attempt  is  made  to  economize  on  water  by  return 
pumping  from  the  tailings  dams,  this  being  resorted  to 
only  when  the  supply  of  mine  water  runs  low. 

Drinking  water  is  obtained  from  wells  at  the  Fortuna 
pump  station  and  is  pumped  to  the  concentrator,  a  dis- 
tance of  about  three  miles.  A  fresh-water  tank  and 
line,  situated  conveniently,  furnish  the  mill  with  drink- 
ing and  bath  water. 

Electric  power  is  used  exclusively  and  is  obtained 
from  the  central  power  house  of  Phelps  Dodge  Corpora- 
tion, Burro  Mountain  Branch,  three  miles  away.  The 
current  is  alternating  and  is  received  at  6600  volts  in 
the  transformer  house  through  a  choke-coil  lightning 
arrester,  an  oil  switch,  then  through  three  single-phase 
300-kv.-a.  transformers.  The  voltage  is  reduced  to  440 
and  220,  the  former  for  power  and  the  latter  for  light- 
ing. 

Assaying  and  Sampling 

The  sampling  has  been  made  as  nearly  automatic  as 
possible.  The  Flood  automatic  sampler,  with  modifi- 
cations, is  the  type  installed.  The  vertical  shaft  of  the 
original  machine  has  been  lengthened  to  protect  the 
bearing  from  splash,  and  the  cutters  have  been  con- 
structed of  sheet  copper  with  radial  slots,  instead  of  the 
parallel-sided  slots  as  furnished  by  the  manufacturers. 

Each  unit  is  equipped  with  the  samplers  set  at  the  fol- 
lowing points:  Roughing  table,  concentrates  and  tail- 
ings; sand  table,  heads,  tailings  and  concentrates;  flo- 
tation, heads,  tailings  and  concentrates;  vanner,  heads 
(which  is  flotation  tails),  tailings  and  concentrates; 
unit  tailings  and  concentrates  and  a  general  tailings 
sampler,  which,  by  the  way,  is  the  old  familiar  type  of 
tilting  water  box.  By  this  arrangement  each  group  of 
machines  is  sampled  daily  and  an  accurate  check  of  each 
separate  step  in  the  process  of  concentration  is  main- 
tained. 

All  samples  are  transferred  to  a  bucking  room,  on  the 
roughing-table  floor,  which  is  fitted  with  a  steam  dryer, 
two  Braun  planetary  disk  pulverizers,  one  vertical  disk 
grinder  and  a  "coffee  mill."  Composites  of  the  more  im- 
portant samples  are  made  over  10-day  periods  and 
screen  analyses  made  by  a  Tyler  Ro-Tap  testing  sieve 
shaker.  As  an  index  to  the  accuracy  of  weights  and 
assays,  the  saving  of  the  concentrator  since  Jan.  1,  1917, 
figured  on  a  basis  of  copper  in  ore  and  concentrates 
only,  checks  the  saving  of  "assays  only"  within  0.2%. 

The  assay  office  is  modern  and  up-to-date  in  every 
detail.  The  furnace  room  contains  an  electric  still  with 
a  capacity  of  3  gal.  of  distilled  water  per  hour.  In  the 
center  of  the  room  is  a  Case  gasoline-fired  assay  furnace, 
containing  a  15  x  9  x  4J-in.  muffle.  This  is  employed  in 
all  gold  and  silver  assays.  The  balance  room  contains 
7  balances:  1  Thomson  button  balance,  1  Ainsworth 
analytical  balance  and  5  Thomson  analytical  balances. 

The  laboratory  room  is  equipped  with  an  electric 
muffle  furnace  5  x  4  x  12  in.,  and  is  adjustable  through 
a  range  of  seven  different  temperatures.  All  daily  fu- 
sions are  made  in  this  furnace.  The  same  room  is  fitted 
with  a  hood  containing  three  electric  hot  plates  18x24 
in.,  with  three  heats,  low,  medium  and  high. 

The  electrolytic  stand  for  the  precipitation  of  copper 
assays  contains  twelve  4-volt  vertical  motors.  Hot  water 
is  supplied  this  room  by  two  10-gal.  electric  water 
heaters. 


Determination  of  copper  in  mill  heads  and  tailings: 
Weigh  1  gram  ore,  treat  with  10  c.c.  HNO,  and  3  c.c. 
H,SO,.  Run  down  the  dense  white  fumes  on  hot  plate, 
cool,  add  5  c.c.  HNO„  add  25  c.c.  water  and  bring  to 
boiling.  Fill  up  with  water  to  125  c.c.  and  cool  in  run- 
ning water.  Electrolize  in  Herman  rotating  anode  cab- 
inet with  1.8  to  2.4  amp.  at  4  volts  until  H,S  on  2  min- 
utes' standing  with  2  to  3  drops  solution  fails  to  produce 
dark  color. 

Permanganate  method  for  daily  mill  concentrates 
samples:  Weigh  out  5  grams  concentrates,  add  10  c.c. 
HNO3  and  5  c.c.  HCl.  As  soon  as  fumes  cease,  add  10 
c.c.  of  a  4:6  solution  of  H,SO,  and  run  nearly  to  dry- 
ness. Add  40  c.c.  water  and  bring  to  boiling.  Make  the 
boiling  solution  slightly  amoniacal  and  exactly  neutralize 
with  concentrated  HCl,  when  exactly  3  c.c.  HCl  is  added 
in  excess.  The  solution  is  now  placed  on  a  hot  plate,  and 
10  c.c.  of  a  10%  solution  of  sodium  sulphite  is  added  to 
reduce  all  iron  and  copper,  indicated  by  a  paling  of  the 
solution.  To  the  reduced  solution  10  c.c.  of  a  10'^^  solu- 
tion of  potassium  sulphocyanate  is  added  and  the  solu- 
tion just  brought  to  a  boil.  The  precipitate  is  allowed 
to  settle  and  is  filtered,  the  tip  of  the  breaker  being  pre- 
viously coated  with  vaseline  and  the  paper  being  kept 
but  half  full,  owing  to  the  creepiness  of  the  precipitate. 
Wash  three  times  with  moderately  warm  water,  twice  3 
of  the  filter-paper  height  and  once  the  entire  paper,  the 
stems  of  the  funnels  being  washed.  The  original  beaker 
sides  are  now  washed  with  a  nearly  boiling  7^^'^c  solu- 
tion of  sodium  hydrate,  and  the  beaker  placed  under 
the  funnel.  The  precipitate  is  washed  once  with  the 
sodium  hydrate  and  then  three  times  with  boiling  water. 
The  sides  of  the  beaker  are  washed  down  with  boiling 
water.  Add  30  c.c.  of  (1:2)  H^SO,  and  water  and 
titrate  with  standard  KMnO,,  1  c.c.  =^  0.01  gram  Fe. 
Low's  modified  table  is  used  to  calculate  results.  Po- 
tassium permanganate  is  standardized  by  both  iron  wire 
and  ferrous  ammonium  sulphate;  1.4  grams  ferrous  am- 
monium sulphate  is  weighed  out,  dissolved  in  100  c.c. 
1:  5  H,SO,  and  titrated;  0.2  gram  iron  wire,  rust  free 
and  polished,  weighed  into  an  Erlenmeyer  flask  with 
Bunsen  valve  dissolved  in  100  c.c.  1 :  5  H,SO„  cooled  and 
titrated. 

Insoluble  in  concentrates:  Weigh  out  5  grams,  add 
5  c.c.  HNOj,  take  to  absolute  dryness  at  low  heat;  take 
up  in  10  c.c.  HCl  and  1  gram  potassium  chlorate,  run  to 
complete  dryness  in  low  heat,  finishing  on  high  heat; 
cool,  take  up  in  HCl;  filter,  wash  thoroughly  with  boil- 
ing water,  dry,  ignite  and  weigh. 

Method  for  oxide  copper  in  heads  and  tailings:  Weigh 
out  1  gram  of  sample,  add  25  c.c,  lO'^r  of  H,SO,  (by 
weight) ,  bring  to  a  boiling  point.  Boil  for  2  min.,  filter, 
wash  and  electrolyze  at  1  ampere. 

Iodide  method  for  copper:  Weigh  out  5  grams  of 
concentrate  sample,  place  in  7-oz.  beaker,  moisten  and 
cover;  add  5  c.c.  concentrated  HCl,  then  several  cubic 
centimeters  pure  bromine,  then  5  c.c.  HNO,.  Run  down 
on  a  hot  plate  for  a  few  moments,  taking  care  to  avoid 
running  to  dryness.  Remove  from  hot  plate  and  allow 
it  to  cool  a  moment.  Add  5  c.c.  concentrated  H.SO.  and 
bake  to  strong  fumes.  Remove,  cool  and  add  30  c.c. 
water  and  a  drop  of  HCl  to  precipitate  any  silver  pres- 
ent. Put  on  plate  and  allow  to  boil  gently  10  min.  to 
dissolve  all  basic  sulphates.  Filter  into  8-oz.  beakers 
through  quick  11  cm.  papers,  wash  thoroughly  5  or  6 
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times  with  very  hot  water.  To  filtrate,  add  15  c.c.  hypo 
solution  (commercial  grade,  filtered).  Make  up  with 
water  to  about  150  c.c,  cover  and  place  on  hot  plate  and 
boil  until  precipitated  sulphides  have  turned  dark  and 
solution  is  clear  and  colorless.  Filter  through  quick,  11- 
cm.  papers  and  wash  5  times  with  hot  water.  A  few  cubic 
centimeters  of  Na,S  solution  are  added  to  filtrate  to 
make  sure  of  total  precipitation  of  copper  or  test  for 
any  AS,  Sb  or  Bi  present.  The  filter  with  the  copper 
sulphide  is  placed  in  a  porcelain  crucible  and  ignited 
at  a  low  red  heat.  To  the  beakers  from  which  the  copper 
sulphides  were  filtered,  add  5  c.c.  of  chlorate  mixture 
(KCIO,  dissolved  in  HNO,)  and  wash  out  of  porcelain 
crucibles  into  corresponding  beakers  the  ignited  sul- 
phides. Run  down  to  dryness  over  gentle  heat  and  bake 
off  all  smell  of  acids  or  chlorine.  Up  to  this  point  the 
electrolytic  method  is  exactly  the  same  in  procedure  as 
the  iodide  method.  Continuing  with  iodide  method,  cool 
and  add  a  few  drops  of  HNO,  from  dropper,  sufficient  to 
dissolve  Cu.  Wash  down  sides  of  beaker  with  fine 
stream  of  hot  water  and  add  enough  more  water  to  make 
up  to  about  40  c.c.  Add  NHpH  until  solution  is  clear 
blue.  Boil  to  expel  excess  ammonia  and  until  dark  pre- 
cipitate of  oxide  of  copper  has  formed,  then  add  5  c.c. 
strong  acetic  acid  and  boil  a  few  minutes.  Remove  and 
wash  off  cover  and  sides  of  beaker  and  cool.  Assays  are 
then  ready  for  titration.  A  standard  solution  of  sodium 
thiosulphate  of  20  to  30  grams  per  liter  is  used,  which 
will  read  direct  percentages  of  copper  on  A  gram  and 
give  a  factor  very  close  to  1.  The  solution  is  standard- 
ized with  pure  copper  foil  daily.  Starch  solution  is 
made  up  frequently  from  soluble  starch  powder.  The 
KI  solution  has  a  strength  of  1  lb.  to  2  liters  and  on  an 
average  8  c.c.  will  be  required  per  assay,  the  equivalent 
of  1.8  grams  of  the  salt.  All  solutions  are  made  in 
quantity  proportionate  to  their  use. 

Continuing  now  with  the  electrolytic  method  at  the 
last  point  of  similarity  to  the  iodide  method :  Add  1  c.c. 
nitric  acid,  4  c.c.  H,SO^  and  15  c.c.  of  ammonium-ni- 
trate solution  (3  kg.  to  10  liters  of  water),  dilute  to 
125  c.c,  boil  and  electrolyze  with  '/,„  amp.  for  about  30 
minutes. 

The  concentrates  shipped  to  the  smeltery  are  assayed 
by  the  iodide  method  and  checked  by  the  electrolytic 
method. 

General  Local  Conditions 

The  concentrator  is  built  on  a  slope  that  furnishes 
plenty  of  fall  for  gravity  concentration.  All  structures 
are  built  of  concrete  and  steel,  and  the  floors  and  retain- 
ing walls  of  the  concentrator  are  of  concrete  of  ap- 
propriate consistency. 

There  is  a  carpenter  shop,  a  machine  shop  and  a  sup- 
ply house.  All  necessary  woodwork  and  machine  work 
is  taken  care  of  and  a  complete  stock  of  mill  supplies 
is  kept  on  hand.  An  incline  hoist  extends  from  the 
bottom  of  the  concentrator  to  the  track  switch  at  the 
top.  Branch  switches  extend  to  the  platform  of  the  in- 
cline-hoist car  from  the  Senn-vanner  floor,  sand-table 
and  flotation  floor,  and  the  Marathon  mill  floor  on  one 
side  and  the  carpenter  shop,  machine  shop  and  supply 
house  on  the  other.  The  machine-shop  switch  extends 
into  the  crushing  plant.  A  15-ton  hand  derrick  at  the 
top  of  the  incline  serves  the  hoist  from  the  track  switch, 
thus  providing  a  safeguard  on  estimations  that  prevents 
the  occurrence  of  errors. 


The  results,  summarized  since  operation,  are  shown. 

RESULTS  OF   BURRO   MOUNTAIN    MILL   OPERATION 

Copper  in  feed ■  onc- 

Oxide  copper  in  feed [    ' ' '  q   |  c 

Ration  of  concentration in  .  I 

Extraction  total .'.'.'.'!!.'!.'! 72'<p 

Sulphides ' iflS 

Fresh  water  per  ton .   '.'::.'.':.'::.  800  gal" 

Fower  consumed  per  ton 9  q  kw-hr 

In  view  of  the  fact  that  the  flow  sheet  has  been  con- 
structed with  entirely  new  types  of  machinery,  this  con- 
centrator may  be  considered  a  new  departure. 


Extension  Support  for  Stockpile  Trolley 

By  D.  E.  Charlton^ 

Where  motors  are  used  in  stockpile  operations,  sev- 
eral methods  are  in  use  for  extending  the  trolley  beyond 
the  end  of  the  dump.  The  accompanying  sketches  show 
one  which  is  being  made  use  of  on  the  Missabe  Range. 

It  consists  of  a  beam  (Fig.  1)  fastened  to  a  strap 
hinge  and  placed  in  a  U-piece.  The  U-piece  is  bolted  to 
the  cro.sspiece  of  the  last  bent.  (Fig.  2  shows  hinge 
and  U-piece  in  detail.)  The  beam  is  2  x  4  in.  and  31 
ft.  long  and  is  reinforced  at  the  middle  by  another 
2x4  in.,  10  ft.  long.  At  the  center  is  a  4  x  4-in.  up- 
right, 2J  ft.  long  and  braced;  i-in.  square  iron  braces 
extend  from  the  top  of  :he  upright  to  within  about  1* 
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TROLLEY    EXTEXSION    SUPPORT   FOR    STOCKPILE 

ft.  of  either  end  of  the  beam.  The  beam  being  placed  in 
position,  one  end  is  tied  or  wired  to  the  cap  or  cross- 
piece  of  the  bent  next  to  the  last  one,  and  the  other 
swings  out  over  the  dump.  A  hook  is  placed  on  the  far 
end  so  that  the  trolley  is  carried  from  the  last  clamp 
through  the  hook  and  from  there  to  the  base  of  the 
dump,  whjre  the  remainder  of  the  wire  is  kept  on  the 
original  reel  (Fig.  3).  Fig.  4  shows  the  arrangement 
of  a  shed  which  is  placed  at  the  base  of  the  stockpile  and 
contains  the  reel.  The  framework  is  covered  with  1-in. 
boards  and  the  whole  mounted  on  skids.  Doors  may  be 
provided  at  the  front  and  back  ends,  although  these  are 
not  necessary.  The  reel  is  mounted  on  a  3-in.  pipe 
which  is  supported  on  the  framework  provided.  An 
iron  rod,  placed  through  holes  in  the  reel  and  resting 
on  the  framework,  serves  as  a  stop  to  prevent  the  reel 
from  unwinding.  As  the  stockpile  is  extended,  the 
shed  may  be  moved  out  and  the  reel  unwound  as  needed, 
thus  doing  away  with  any  splicing  of  the  trolley.  Also, 
with  the  continuance  of  the  dump,  new  bents  will  be 
placed  on  top  and  the  beam-support  will  be  moved  to  the 
last  bent  each  time. 

•p.  O.  Box  2,  Virginia,  Minn. 
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Milling  Wisconsin  Lead-Zinc  Ores' 

By  WALTER  SCHULTZ 

.vlptallurKical   Engineer,  Wisconsin  Zinc  Co.,  riattcvllle.  Wis, 


The  Wisconsin  ores  are  complex  and  contain 
sphalerite,  marcasite  and  galena  closely  asso- 
ciated. Separatin7i  is  principally  by  gravity 
methods,  utilizing  jigs.  The  equipment  of  a  typi- 
cal mill  is  outlined. 


MOST  of  the  ore.s  milled  in  the  southwestern  Wis- 
consin district  are  of  somewhat  complex  nature, 
for  sphalerite,  marcasite  and  galena  occur  inter- 
mingled and  more  or  less  closely  associated.  When  the 
ore  occurs  in  sheets  it  is  free  milling,  but  when  it  occurs 
disseminated  in  the  country  rock  it  is  refractory.  The 
countrj-  rock  is  dolomitic  limestone,  and  as  hoisted,  the 
mill  dirt  assays  up  to  I5''f  metallic  zinc.  An  average 
value  of  heads  in  one  of  the  large  producers  of  the  dis- 
trict is  about  5^r  zinc.  The  average  assay  value  of 
concentrates  shows  the  wide  range  from  15  to  60''r  zinc. 
The  ore  as  hoisted  in  most  of  the  properties  is  sent  to 
a  grizzly  where  it  is  hand-sorted  and  the  large  pieces 
of  gangue,  containing  little  zinc,  are  culled  out  and  sent 
to  waste.  The  amount  of  this  gangue  removed  varies 
greatly,  depending  on  the  nature  of  the  ore  mined.     A 


mill  is  based  upon  the  tonnage  of  dirt  the  rougher  jig 
will  handle.  As  a  rule  these  jigs  have  a  capacity  vary- 
ing from  two  to  three  tons  of  feed  per  square  foot  of 
screen  area  per  10-hour  shift.  All  the  other  machinery 
is  proportioned  accordingly. 

The  dirt  from  the  hopper  passes  to  the  .shaker  screen, 
where  all  the  fines  made  in  the  m.ine  are  screened  out 
and  sent  direct  to  the  dirt  elevator,  thus  reducing  the 
cost  of  preparing  the  dirt  for  the  jigs  and  eliminating 
a  large  amount  of  fines.  This  elimination  tends  to  lower 
the  amount  of  zinc  lost  in  the  tailings.  The  oversize 
product  from  the  screen  is  fed  to  the  cru.sher,  where  it 
receives  a  preliminarj'  crushing.  It  then  goes  to  the 
first  rolls,  where  it  receives  further  crushing.  The 
crusher  and  rolls  are  spaced  so  as  to  crush  in  balanced 
stages,  thus  reducing  the  fines  and  preventing  the  rolls 
from  being  choked  by  oversize  material.  The  dirt  is 
then  elevated  and  passed  through  a  trommel  for  sizing. 
The  size  of  openings  used  in  this  trommel  is  based  en- 
tirely upon  the  nature  of  the  ore  being  treated.  With 
free-milling  ore  much  larger  openings  should  be  used 
than  with  a  complex  or  refractory  ore.  It  is  good  prac- 
tice to  make  the  openings  as  large  as  the  ore  will  per- 
mit.    In  this  manner  the  circulating  load  and  slimes 
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rough  average  is  from  10  to  25 ""r  of  the  total  hoisted. 
Since  labor  now  is  scarce  and  high-priced,  .some  of  the 
newer  mills  are  treating  all  the  dirt  hoisted. 

The  .separation  of  the  concentrates  is  based  upon  the 
relative  specific  gravities  of  the  minerals,  and  machines 
utilizing  the  principle  of  hindered  settling  are  used 
almost  exclusively.  The  majority  of  the  mills  use  either 
one,  two  or  three  jigs,  and  some  mills  use  concentrating 
tables  in  combination  with  the  jigs.     The  capacity  of  a 


in  the  mill  are  reduced.  The  undcrsize  product  from 
this  trommel  is  fed  to  the  rougher  jig,  while  the  over- 
size is  rcground  by  the  second  rolls,  after  which  it  is  ele- 
vated and  returned  to  the  trommel.  The  concentrates 
from  the  rougher  jig  pa.ss  through  the  cleaner  jig  for 
further  concentration,  while  the  tailings  pass  to  the 
tailings  pile  and  the  chats  are  reground  and  either  re- 
turned to  the  head  end  of  the  jig  or  fed  to  a  sand  jig. 
The  concentrates  from  the  cleaner  jig,  and  sand  jig 
where  used,  compose  the  final  product  of  the  mill,  while 
the  tailings  from  both  are  returned  to  the  rougher  jig. 
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The  general  jigging  practice  consists  of  a  roughing 
and  cleaning  system.  The  first  jig  makes  a  rough  sep- 
aration, aiid  its  concentrates  pass  to  a  cleaner  jig  for 
re-treatment. 

Rougher  jigs  are  of  the  Harz  type  and  have  from 
six  to  nine  cells,  eight  being  the  average  number,  with 
a  plunger  and  sieve  compartment  for  each  cell.  In  gen- 
eral practice  these  compartments  are  built  equal  in  size. 
As  the  plunger  is  given  a  clearance  of  \  in.  on  all 
sides,  there  is  a  loss  of  hydraulic  pressure  due  to  the 
leakage  around  it,  and  as  the  areas  of  the  sieve  and 
plunger  compartments  are  equal,  the  hydraulic  head  de- 
livered to  the  sieve  compartment  is  reduced  by  this 
leakage.  To  overcome  this  loss  of  head,  the  area  of 
the  plunger  compartment  should  be  greater  than  that  of 
the  sieve  compartment,  which  condition  would  permit 
the  use  of  a  shorter  stroke,  a  smaller  hydraulic  head 
and  a  larger  throat  in  the  jig,  all  of  which  tend  to  pro- 
duce a  freer  action  of  the  beds  and  a  reduction  in  power 
consumption. 

Care  should  also  be  taken  that  the  plungers  do  not  run 
in  synchronism,  but  rather  at  90°  apart,  for  all  these 
conditions  tend  to  produce  a  freer  action  of  the  beds, 
less  wear  and  tear  of  the  jigs  and  a  reduction  in  power 
consumption. 

Combined  Rougher  and  Cleaner  Jig 

In  one  mill  the  jig  is  used  both  as  a  rougher  and  a 
cleaner  jig.  When  used  this  way,  the  jig  is  usually 
given  deeper  beds,  more  back  water,  shorter  stroke  and 
finer-meshed  sieves  and  is  run  at  a  higher  speed  than 
where  used  only  as  a  rougher  jig. 

As  cells  Nos.  1  and  2  receive  a  heavy  load  of  galena 
and  marcasite,  as  well  as  a  large  overburden,  these  cells 
are  not  given  the  long  stroke.  In  order  to  balance  this 
condition  and  have  free  action  of  the  beds,  a  large 
amount  of  back  water  must  be  used.  As  the  specific 
gravity  of  galena  is  much  greater  than  that  of  any  of 
the  other  products  being  treated,  and  since  this  mineral 
has  a  cubical  structure,  it  presents  a  small  face  for  the 
water  to  work  upon  and  therefore  settles  rapidly  and 
forms  lead-cleaning  cells  from  which  the  lead  concen- 
trates are  drawn.  The  float  and  chatty  lead  along  with 
a  large  amount  of  marcasite  not  caught  in  cell  No.  1, 
are  caught  from  the  hutch  of  cell  No.  2  and  returned  to 
either  the  rougher  or  cleaner  jig  for  re-treatment.  As 
this  product  is  lighter  than  the  feed  to  cell  No.  1,  it  re- 
quires a  longer  stroke  with  less  back  water  than  cell  No. 
1.  The  sieves  used  on  these  cells  usually  have  4-in. 
openings. 

The  practice  of  treating  lead  varies  with  the  amount 
of  lead  found  in  the  feed.  If  the  feed  contains  a  large 
amount  of  lead,  three  cells  are  used  on  both  the  rougher 
and  cleaner  jigs  instead  of  two  cells  as  is  the  case  with  a 
small  amount  of  lead  in  the  feed.  The  practice  of  re- 
turning the  hutch  products  from  these  cells  varies,  it  be- 
ing either  returned  to  the  cleaner  or  rougher  jigs.  The 
best  practice  is  to  return  the  product  to  the  rougher 
jig,  for  by  so  doing  the  lead  is  kept  away  from  the 
mill  concentrates  made  by  the  cleaner  jig,  resulting  in 
a  lowering  of  the  lead  assay  of  concentrates. 

Cells  Nos.  3,  4,  5  and  6  are  used  for  the  concentra- 
tion of  the  sphalerite  and  marcasite.  In  the  case  of  a 
one-jig  mill  these  hutch  products  should  not  contain 
more  than  2%  lime,  whereas  in  the  case  of  a  two-  or 


three-jig  mil!  these  cells  are  used  in  the  true  sense  of 
a  rougher  and  carry  lime  to  the  extent  of  4  to  6%.  The 
jig  when  operating  as  a  rougher  has  longer  strokes, 
less  back  water,  coarser  sieves  and  shallower  beds  than 
when  it  is  used  as  a  one-jig  mill. 

Cell  No.  3,  which  receives  the  richest  feed  of  sphaler- 
ite and  marcasite,  produces  not  only  hutch  concentrates, 
but  also  bed  concentrates  which  are  drawn  off  as  re- 
quired to  keep  the  bed  at  its  proper  depth.  In  order  to 
obtain  clean  bed  concentrates  from  this  cell,  a  deep 
bed  is  desirable.  As  marcasite  has  a  specific  gravity 
greater  than 'sphalerite,  it  is  important  that  it  be  drawn 
from  the  jig  as  soon  as  possible,  for  if  a  heavy  bed  of 
marcasite  be  allowed  to  accumulate  upon  the  jig,  the 
sphalerite  will  have  a  tendency  to  pass  to  the  lower 
cells.  The  reason  for  this  is  that  the  marcasite  closes 
the  holes  in  the  sieves,  preventing  the  sphalerite  from 
being  drawn  down  to  form  a  hutch  product.  This  re- 
sults in  a  low  efficiency  of  the  jig  and  a  high  zinc  con- 
tent in  the  tails. 

Cells  Nos.  4  and  5  generally  carry  shallower  beds  with 
a  long,  slow,  pulsating  stroke  and  less  back  water  than 
the  preceding  cells. 

The  depth  of  the  beds  should  vary  inversely  as  the 
richness  of  the  feed  and  should  at  all  times  be  as  shallow 
as  possible  to  give  the  ma.ximum  efficiency.  The  bed, 
in  order  to  be  a  good  filtering  bed,  should  grade  from 
fine  to  coarse  sphalerites,  followed  by  the  heavier  to 
lighter  gangue  materials. 

The  amount  of  top  water  increases  at  the  lower  end  of 
the  jig  on  cells  Nos.  7  and  8,  and  the  products  to  be  re- 
covered are  lighter  and,  being  in  the  form  of  chats  and 
fine  sphalerite,  present  a  comparatively  large  face  to  be 
acted  upon  by  the  water,  thus  producing  a  tendency 
toward  carrying  them  into  the  tailings.  To  overcome 
this  condition,  shallow  beds,  a  long,  slow,  pulsating 
stroke  and  a  small  amount  of  back  water  should  be 
used.  As  these  beds  are  heavily  drawn,  sieves  with 
smaller  openings  should  be  used  to  prevent  an  excess 
amount  of  fine  free  lime  from  being  returned. 

The  pitch  of  the  sieves  used  on  a  rougher  jig  is  based 
entirely  upon  the  amount  of  pitch  given  to  the  riffle. 
If  it  is  found  that  the  marcasite  at  the  head  of  the 
sieve  becomes  smooth  and  rounded,  permitting  large 
amounts  of  lime  to  be  deposited  in  the  hutch  and  caus- 
ing live  and  dead  spots  in  the  bed,  it  may  be  concluded 
that  the  pitch  of  the  sieve  is  too  great  to  allow  the 
carrying  of  the  bed  forward  over  this  grate.  Live 
and  dead  spots  will  also  occur  if  the  beds  are  not  prop- 
erly spudded  and  kept  clean.  Care  should  be  taken 
when  placing  a  new  sieve  in  a  cell  that  the  perforations 
are  placed  with  the  small  opening  up,  for  placed  in  this 
manner,  they  have  a  greater  tendency  to  keep  clean 
automatically. 

The  Use  of  Chat  Draws 

There  are  three  main  types  of  chat  draws  used,  as 
follows : 

Gate  and  dam  draw.  This  has  a  tendency  to  draw  the 
beds  too  heavily  at  the  point  of  discharge,  thus  causing 
live  and  dead  spots  in  the  bed. 

The  Missouri  hole  draw.  This  has  two  failings.  The 
first  is  that  it  has  a  lack  of  water  control.  The  second 
is  that  it  causes  a  very  noticeable  live  spot  over  the  en- 
tire end  of  the  cell. 
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The  Center  or  Baldwin  draw.  This  has  far  greater 
efficiency  than  the  formerly  mentioned  types,  for  it  has 
water  control  and  also  tends  to  draw  the  beds  uniform- 
ly, thus  avoiding  live  spots. 

The  portion  of  the  sieve  adjacent  to  the  draw  has  a 
tendency  to  earn,-  a  shallower  bed  than  the  remainder  of 
the  sieve,  thus  causing  this  portion  to  draw  more  rough 
products  than  the  remainder.  This  condition  causes 
this  portion  of  the  sieve  to  have  its  openings  worn  much 
faster  than  the  rest,  and  also  produces  a  live  spot  that 
is  liable  to  pull  down  an  excess  of  lime. 

If,  in  the  operation  of  the  jig,  it  is  found  that  above 
certain  beds  larger  amounts  of  fine,  free  zinc  than 
coarse  lime  are  present,  it  may  be  corrected  by  reduc- 
ing the  amount  of  back  water. 

Oversize  products  in  beds,  due  to  poor  screening  con- 
ditions, destroy  a  bed  for  the  following  reasons:  They 
replace  the  filtering  sized  product,  thus  causing  the 
bed  to  become  loose,  which  results  in  a  large  amount 
of  lime  in  the  hutch  and  a  loss  of  fine  sphalerite  in 
the  tnilings.  Therefore  these  oversized  products  should 
be  removed  as  soon  as  possible. 

In  order  that  the  jig  may  produce  to  its  maximum 
capacity,  it  must  have  even,  constant  power  and  load; 
proper  speed  and  stroke;  proper  depth  of  beds,  riffles 
and  sieves;  a  minimum  amount  of  top  water,  and  the 
sphalerite  ?.nd  marcasite  should  be  properly  drawn  from 
the  beds  on  the  head  sphalerite  cells,  but  enough  should 
be  allowed  to  pass  to  the  lower  cells  to  keep  their  beds 
new  and  in  good  condition. 

Adjustment  of  the  Cleaner  Jig 

As  the  cleaner  jig  is  used  entirely  to  produce  finished 
concentrates,  it  is  of  importance  to  keep  the  adjust- 
ments very  accurate,  for  this  jig  must  make  a  high 
recovery  of  sphalerite  ?nd  a  clean  separation  from  the 
lime.  As  in  the  operation  of  the  rougher  jig,  the  lead 
cells  receive  a  fairly  high  speed,  small-meshed  sieves, 
deep  beds  and  a  large  quantity  of  back  water.  Since 
the  cleaner  is  used  principally  to  separate  the  sphalerite 
from  the  lime  and  since  its  feed  contains  a  greater 
amount  of  sphalerite  than  of  gangue,  a  larger  amount 
of  btick  water  and  shorter  strokes  are  necessary.  Great 
care  should  be  taken  that  no  dead  spots  occur  under 
the  sieves,  due  to  the  presence  of  foreign  materials, 
such  as  chips,  leaves  and  waste.  Also  that  the  sieve 
rests  do  not  protrude  too  far  under  the  sieve,  which 
would  likewise  produce  dead  spots.  Live  spots  in  the 
bed  may  be  overcome  by  the  use  of  baffle  boards  placed 
in  the  beds  immediately  below  the  spot,  which  will 
build  up  the  bed.  The  water  fed  to  the  plunger  com- 
partment .should  be  free  from  slimy  material.  If  an  ex- 
cessive amount  of  fine  lime  be  found  in  a  cell,  the  back 
water  should  be  increa.sed,  hut  if  the  lime  is  coarse 
and  the  sieve  in  good  condition,  the  stroke  should  be 
reduced. 

If  the  back-water  adjustment.s  fail  to  reduce  the  lime 
in  the  hutch,  the  following  very  .simple  and  accurate 
method,  originated  by  the  author,  may  be  used  to  de- 
termine whether  the  cell  requires  a  greater  or  a  smaller 
stroke: 

The  specific  gravity  f)f  the  bed  \n  increased  by  the 
addition  of  a  few  ahovcU  of  marcasite.  If  this  causes 
a  reduction  of  the  lime  in  the  huti  h.  ii  shorter  stroke  is 
required,  and  vice  versa. 


It  is  good  practice  to  increase  the  depth  of  the  beds 
gradually  toward  the  tail  end  of  the  jig,  as  the  bed  has 
a  tendency  to  grow  lighter,  due  to  the  presence  of  a 
greater  percentage  of  chatty  material  and  a  consequent 
reduction  in  its  specific  gravity. 

The  feed  to  sand  or  chat  jigs  is  composed  of  reground 
chats.  They  must  have  deep  beds,  a  high  speed  and  a 
large  amount  of  back  water.  The  accompanying  table 
gives  a  complete  list  of  mill  equipment  required  for  a 
standard  plant: 

EQriPMEXT   OF   A    STANDARD   ZIXC  MILL 

1.  Orizzly.  spaced  8  in. 

2.  Hopper.    300-ton   capacity. 

3.  Crustier.   20  x  8   in..   Blake  type.   400  r.p.m. 

4.  First  rolls.  36  x  18   in.,  spaced.  40  r.p.m. 

5.  Dirt  elevation.  25  ft.  hieh.  60  ft..  20-in..  6-ply  belt,  stappered 

cups  9x6  in.  spaced  9  in.,  speed  400  ft.  per  min. :  upper 
pulley  26  in.  diameter  60  r.p.m.,  gear  drive  ;  lower  pulley 
24   in.   diameter. 

6.  Trommel.  48  x  96  in.,  mesh  j  in.,  v,   in.,  round  punched  plate. 

10  pape.  15  r.p.m..  slope  J  in.  per  ft.,  bevel-gear  drive. 
T.      Return   rolls.   24  x  18   in..   40  r.p  m. 

8.  Smittem  elevation.   25  ft.  high.  60  ft.   20-in.   «-ply  belt,  speed. 

400  ft.  per  minute:  upper  pulley.  26  in.  diameter.  60  r.p.m. : 
pear  drive ;    lower  pulley.   24    in.   diameter ;  cups  same  as 
dirt  elevation. 

9.  Trommel,    36  x  72    in..    15    r.p.m..    slope    li    in.    per   ft.,    J    in. 

round  punched   12-pape  plate. 

10.  Smittem  rolls.  12  in.  Cornish.  8-in.  face.  60  r.p.m..  direct. 

11.  Chat  elevation.  22  ft.  high.  50  ft,  18-in.  6-ply  belt;  cups  9  in. 

5  in..  5  in.,  staggered  ;  gear  drive ;  top  pulley.  26  in..  55 
r.p.m. :   lower  pulley.  24   in.   diameter. 

12.  Chat    trommel.    36  x  72    in.,    me.sh    ,',    in.    round-punched.    12- 

gage  plate,  slope  IJ   in.  per  ft.,  speed   15  r.p.m. 

13.  Chat   rolls.   24  x  18  in.,  spaced.  40  r.p.m. 

14.  Tailing  elevation.  60  ft.  high.   130  ft.  8-ply  20-in.  belt;  speed 

speed  400  ft.  per  min.  ;  upper  pulley.  26  in.  diam.,  speed 
60  r.p.m. ;  cups  9x6x6  in.,  staggered ;  spaced  9  in. 

15.  Rougher  jig.  30  x  36  in..  8-cell. 
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Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  April, 
1917,  are  reported  by  the  Department  of  Commerce  as 
follows,  the  figures  for  March  being  given  for  compari- 
son: 

M»rrh  .\pril 

Lb.  Lb 

Ore  and  ronwntr»le«,  content* 4*1.131  516.*S« 

rnrrfincd.  in  hare,  pira,  etc 1.7M.4  JO 

Hrfinrd.  bam.  rlr                             I02,«14,125  1017JJ.0J'> 

MM  ami  .Tap                                 402.732  1.2)6 

rlatcK  and  nhrrl,                                S.074.657  J.«J«.5«« 

Win-                                                 J.442.M0  2.631.M4 

Tnlal  I15.1»5,24i       111,476,171 

The  weight  of  ore  exported  in  April  was  4168  tons; 
of  concentrates,  725  tons. 

Imports  of  copper  into  the  United  States  in  April, 
1917.  are  reported  by  the  Department  of  Commerce  as 
follows : 

Marrh  April 

Ih  l.h 

<>»•  and  cinccnlratm,  eonlcnia                                              10.7^2.04')  14.6)2.621 

Miit.-  ,i„l  r.i-.i1.|.   otr                                                                  Jl«.'>37  ).6I7.5»4 

I                                               tc                                                    <1  7'>">»2«  2«.600.1)6 

1                                                                                                                   .Mi.'OI  224.003 

I  I.' I  o-,t,  I,85).t37 

(                                           ,..r  chief  value                                       4?  n/"  M.))0 

Tnlal  44.72K.R60  49,4)«.t4) 

Material  imported  in  April  was  39,634  tons  ore.  13,- 
149  tons  concentrates  and  5231  tons  matte  and  regulus. 
etc.,  which  came  mainly  from  Canada,  Mexico  and  Chile, 
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Practical  suggestions  and  information  are  given 
as  to  the  operation  and  maintenance  of  continu- 
ous drum  filters  such  as  the  Oliver  and  the  Port- 
land. Special  attention  is  paid  to  loinding  and 
cleaning.  The  advantage  of  working  on  thick 
pulp  in  preference  to  thin  is  emphasized. 

IN  most  of  the  new  metallurgical  plants,  where  filter- 
ing is  part  of  the  process,  and  in  some  of  the  older 
plants,  one  will  find  the  continuous  drum  filter.  Of 
this  class  there  are  two  well-known  types — the  Oliver 
made  by  the  Oliver  Continuous  Filter  Co.,  of  San  Fran- 
cisco, and  the  Portland,  made  by  the  Colorado  Iron 
Works  Co.,  of  Denver. 

Having  had  considerable  experience  with  both  kinds, 
I  will  give  some  details  of  their  operation  and  some 
"wrinkles"  that  have  been  used  in  time  of  trouble.  I 
have  found  that  these  two  filters   are  identical  as  to 


SKETCHES    ILLUSTRATIXG    DETAILS    OF    DRUM- 
FILTER  OPERATION'S 

performance,  but  differ  slightly  in  construction.  It  is 
not  meant  to  "boost"  one  nor  to  "knock"  the  other,  but 
to  give  facts  as  found  in  my  own  experience. 

The  driving  mechanism  of  the  Oliver  is  directly  at- 
tached to  the  hopper  tank,  making  a  more  compact  and 
stable  arrangement,  there  being  no  tendency  for  it  to 
get  out  of  line,  as  when  installed  on  an  independent 
foundation. 

The  Portland  filter  leaves  are  already  sectionalized 
when  received.  They  can  be  quickly  installed  and  are, 
also  superior  to  the  Oliver  type  in  other  respects.  In 
Fig.  1  the  drum  is  shown  at  A,  the  tank  at  B,  and  the 
scraper  at  C.  The  drum  is  divided  into  sections,  the 
end  of  each  section  being  sunk  as  shown  at  c\    When 


the  canvas  is  put  on,  it  is  stretched  over  but  one  section 
at  a  time,  a  wooden  strip,  shown  at  a\  being  inserted 
into  the  slot  c'  in  each  section  as  it  is  covered,  to  hold 
the  cloth  fast.  Thus  a  good  tight  cloth  is  assured.  In 
the  Oliver  the  cloth  is  nailed  to  one  section  at  the  start 
and  the  tension  must  be  held  until  it  is  entirely  on,  as 
further  tacking  may  cause  leaks  at  the  tack  holes  in 
later  operation. 

Before  starting  a  new  drum  filter,  it  is  always  well 
to  fill  the  tank  with  water  and  revolve  the  drum  for  at 
least  24  hours  to  swell  the  wood.  During  this  operation 
the  vacuum  should  be  shut  off  and  the  air  blowoff  al- 
lowed to  operate  intermittently,  so  as  to  cleanse  the 
pores  of  the  canvas  thoroughly.  In  rewinding  and  re- 
canvasing  a  filter,  if  there  are  emergency  units,  it  is 
well  to  let  the  filter  leaves  dry  somewhat  after  the  old 
cloth  has  been  removed,  so  that  they  will  swell  after 
the  new  canvas  is  in  place  and  thereby  make  it  tighter. 

Winding  the  Drum 

In  winding  the  Portland  filter  an  oak  winding  clamp 
is  used,  which  serves  as  a  tension  at  the  place  where 
the  wire  goes  on  the  drum.  This  mechanism  is  more 
compact  than  that  of  the  Oliver  Co.,  who  obtain  their 
tension  by  passing  the  wire  over  several  small  reels 
and  placing  weights  on  the  shafts  of  the  reels.  The 
clamp,  however,  tends  to  make  the  wire  wear  on  the 
wood,  necessitating  more  watching  than  the  Oliver  de- 
vice, where  the  tension  is  more  or  less  constant  after 
once  set.  When  winding  either  filter,  I  have  found  that 
it  pays  to  have  a  man  at  the  primary  reel  and  one  at 
the  point  of  winding,  as  well  as  one  to  attend  to  stapl- 
ing on  the  scraper  or  discharge  side  of  the  filter.  A 
man  should  be  kept  at  the  tight-and-loose  pulley  also, 
unless  there  is  some  mechanism  by  which  the  winding 
man  can  instantly  stop  the  drum. 

The  man  at  the  primary  reel  must  be  on  the  alert 
for  kinks,  broken  wires  or  sticking  of  the  reel.  Many 
a  break  in  the  wire  may  be  saved  by  seeing  that  it  un- 
winds freely,  and  a  kink,  if  noticed  quickly,  may  often 
be  straightened  out  before  reaching  the  winding  man. 
If  there  is  a  broken  wire  in  the  reel,  the  tension  may 
be  held  by  prompt  stapling  before  the  broken  end 
passes  through  the  tension  apparatus.  Most  of  the 
troubles  in  winding  are  due  to  these  three  causes.  Tho 
primary  reel  should  be  quite  a  distance  from  the  filter, 
so  that  wire  troubles  can  be  remedied  before  they  reach 
the  tension  apparatus.  The  primary  man  can  usually 
judge  whether  this  can  be  done  "on  the  fly"  or  whether 
the  filter  must  be  instantly  stopped  for  readjustment 
and  splicing  of  wires. 

The  wire  used  on  the  Portland  drum  is  so  much 
harder  than  that  of  the  Oliver,  that  winding  it  takes 
more  time,  because  the  kinks  are  harder  to  straighten 
without  breaking.  However,  the  softer  wire  wears  fast- 
er and  requires  more  repairing  after  operations  is  be- 
gun. With  the  harder  wire  most  of  the  wear  comes  on 
the  soft  steel  blade  of  the  scraper.  These  blades  should 
be  filed  smooth  every  day  as  they  tend  to  tooth  and,  if 
.not  filed  frequently,  will  become  so  ragged  that  they 
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will  tear  the  cloth.  There  is  very  little  wear  on  the 
scraper  blade  of  an  Oliver,  and  I  have  never  filed  them 
oftener  than  once  a  month. 

Another  feature  of  the  Portland  filter  is  a  thin  zinc 
strip,  about  one  inch  wide,  which  is  placed  on  top  of  the 
wooden  strip  previously  mentioned,  at  two  or  more 
points  on  the  drum.  This  zinc  strip,  shown  at  b'  Fig.  1, 
makes  possible  the  soldering  of  the  wire  winding  wher- 
ever it  crosses  the  zinc.  The  winding  is  usually  held 
on  by  staples  driven  into  the  wooden  strips.  The  less 
staples  there  are,  the  better  the  filter  operates,  for  when 
the  wood  becomes  wet  the  staples  tend  to  loosen  and 
catch  on  the  scraper,  causing  leaks  in  the  cloth.  Should 
the  wire  break  during  operation,  two  or  three  rounds 
must  u.sually  he  unwound  before  a  staple  is  found  that 
is  still  tightly  holding  it. 

Soldering  the  wire  to  the  zinc  strip  is  done  either 
when  the  entire  winding  is  over  or  at  intervals  during 
the  winding.  It  should  be  done  with  the  zinc  strip 
at  the  top  of  the  drum,  position  S,  Fig.  1,  as  there  is 
then  less  danger  of  the  hot  solder  running  over  the 
cloth.  The  cloth  should  be  protected  from  the  solder  by 
passing  heavj-  cardboard  under  the  wires  on  each  side 
of  the  zinc  strip.  After  the  entire  wiring  and  solder- 
ing has  been  completed,  the  rough  edge  of  the  solder 
may  be  filed  perfectly  smooth  so  that  it  will  not  be  torn 
from  the  zinc  when  passing  under  the  scraper.  With 
the  winding  soldered  in  this  fashion,  if  the  wire  does 
break,  it  will  not  slacken  beyond  the  soldered  joint  near- 
est the  break,  and  a  .short  piece  can  be  spliced  in  very 
quickly.    Thus  the  danger  of  staple  holes  is  eliminated. 

In  splicing  a  wire  on  an  Oliver  drum,  it  is  always 
well  to  go  back  a  few  sections  from  the  point  of  break. 
On  the  Portland  it  is  best  to  go  back  one  section  beyond 
the  zinc  strip  thus  insuring  a  soldered  as  well  as  a 
stapled  joint. 

Stalling  of  Drums  Through  Pulp  Settling 

In  drum  filters,  especially  those  working  on  compara- 
tively thin  pulp,  there  is  a  tendency  for  the  pulp  to  set- 
tle and  in  time  fill  the  hopper  and  stop  the  drum.  In 
the  old  type  of  filter,  air  was  used  to  agitate  the  pulp 
in  the  hopper.  1  have  never  found  this  to  be  successful, 
as  the  air  "spots"  the  cake,  making  it  thin  in  some 
places  and  thick  in  others,  so  that  washing  and  drying 
are  not  uniform.  The  new  types  are  equipped  with 
mechanical  agitators,  placed  in  the  hopper,  which  are 
very  efficient.  However,  should  anything  happen  to  the 
agitator,  the  thin  pulp  will  .settle  and  stop  the  drum. 

p-ilter  men  frequently  "lean"  on  the  belt  to  start  the 
drum  again  when  this  happens.  This  usually  proves 
costly.  In  one  such  case,  during  my  experience,  the 
worm  gear  broke  and  in  another  the  main  drum-shaft 
was  sprung.  This  last-named  trouble  was  remedied  by 
raising  the  drum  shaft  by  a  lever  and  screw  jacks  and 
tumbling  it  upon  its  bearings.  This  was  continued  for 
24  hours,  at  the  end  of  which  time  the  shaft  was  true 
f-nough  to  run,  although  several  of  the  cast-steel  up- 
rights holding  the  leaves  were  cracked.  This,  however, 
did  not  interfere  with  the  operation  of  the  filter. 

Safkouard  Aoain.'^t  Forcing  a  Stali.kp  Drum 

To  protect  the  gears  and  shafting  against  "forcing" 
when  the  drum  stalls,  resort  can  be  had  to  the  device 
shown  in  Fig.  2.    The  Portland  driving  shaft  is  coupled 


with  a  flanged  coupling  keyed  to  the  shaft,  the  flanges 
being  held  together  with  four  bolts,  which  screw  intct 
threads  in  both  halves  of  the  coupling.  In  Fig.  2  the 
shaft  is  shown  at  A.  The  keyway  in  the  shaft  should 
be  lengthened  on  both  sides  of  the  coupling  and  the 
flanges  slid  back  until  they  are  about  two  inches  apart. 
The  two  ends  of  the  shaft  should  be  about  J  in.  apart 
The  flanges  B  should  then  be  keyed  to  the  shaft  as 
shown  at  F  and  fastened  together  with  bolts  about  four 
inches  long,  as  at  D.  These  bolts,  which  are  about  i  in. 
in  diameter,  are  first  sawed  half  through  as  shown  at 
G.  Forcing  a  stalled  filter,  so  equipped,  will  result  sim 
ply  in  shearing  the  bolts. 

Under  normal  conditions  the  half-sawed  bolts  will 
be  found  strong  enough,  as  the  power  required  to  rotate 
the  drum  is  small.  Both  Portland  and  Oliver  filters  are 
geared  very  high.  If  the  bolts  should  break,  it  usually 
means  that  the  hopper  needs  sluicing  out.  The  more 
quickly  this  is  done  the  more  time  one  will  gain  in  filter 
operation.  It  is  well  to  keep  a  stock  of  these  half-sawed 
bolts  on  hand,  so  that  no  time  will  be  lost  in  starting  up 
again. 

If  a  filter  is  idle,  the  drum  should  be  kept  running 
in  the  solution  left  in  the  hopper  to  keep  it  wet.  In 
operating  a  small  group  of  filters  it  is  better,  I  believe, 
to  have  each  one  connected  to  its  own  vacuum  pump 
rather  than  to  have  one  pump  for  the  whole  group.  The 
reason  that  I  advocate  this  is  because  I  have  never  seen 
a  valve  that  will  absolutely  cut  off  vacuum. 

I  had  occasion  to  run  a  bank  of  two  drum  filters,  each 
with  a  vacuum  pump,  but  with  the  vacuum  lines  con- 
nected to  each  other.  The  connecting  pipe  had  two  cut- 
off valves.  When  one  filter  was  shut  down,  we  closed 
down  one  vacuum  pump  and  shut  off  both  the  cutofT 
valves  in  the  pipe  between.  The  idle  filter  was  revolved 
in  very  thin  pulp  to  keep  the  drum  wet.  I  found  that 
there  was  still  a  little  vacuum  working  on  the  idle 
filter,  just  sufficient  to  pick  up  the  fine  slimes  in  the 
pulp,  which  were  hard  to  blow  out  of  the  pores  of  the 
canvas  and  caused  poor  filtering  later  unless  the  canvas 
was  first  scrubbed.  I  found  it  better  to  sever  the  con- 
nection completely  between  the  two  pumps.  If  a  valve 
could  be  found  that  would  completely  shut  off  vacuum, 
it  would  then  be  a  distinct  and  obvious  advantage  to 
have  the  pumps  connected. 

Cleaning  the  Filter  Surface 

Where  a  filter  is  working  on  thin  pulp  or  in  a  solution 
heavy  in  lime,  it  is  well  to  scrub  the  filters  frequently. 
A  good  root  brush  should  be  used,  and  in  case  of  lime 
solution  it  is  better  to  scrub  with  weak  hydrochloric 
acid.  Where  acid  is  to  be  used,  it  is  best  to  empty  the 
hopper  as  much  as  possible  and  to  do  all  the  scrubbing 
from  the  top  of  the  filter  while  it  is  revolving.  A  man 
should  be  kept  on  the  scraper  side  of  the  filter  to  wash 
off  the  acid  with  a  hose.  Scrubbing  may  be  done  by 
attaching  several  brushes  to  a  board  running  the  width 
of  the  drum.  The  board  and  brushes  may  be  drilled 
so  that  water  or  acid  solution  can  be  poured  down  into 
the  brush.  A  right-and-left-hand  screw  tension  may  be 
placed  at  the  ends  and  middle  of  the  board,  .so  as  to 
press  the  brushes  down.  The  scrubbing  solution  may 
he  applied  from  a  tank  or  by  hand.  Scrubbing  of  this 
sort  is  uniform  and  well  done.  A  spray  may  be  in- 
stalled on  the  discharge  side  of  the  filter  to  wash  off 
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;he  acid  and  thus  make  the  scrubbing  entirely  auto- 
matic, by  simply  revolving  the  drum. 

I  was  once  referee  in  an  argument  over  the  quality 
Df  the  canvas  on  certain  filters.  I  found  that  the  can- 
vas tended  to  slit  under  the  wires  and  that  it  had  to  be 
replaced  every  30  days.  Whenever  the  cloth  rips  under 
the  wires,  it  is  unusually  due  either  to  failure  to  wash 
out  all  the  acid  from  the  cloth  after  an  acid  scrubbing 
or  to  the  strength  of  the  air  blowoff  which  removes  the 
cake.  In  this  case  I  found  that  10  to  15  lb.  air  pressure_ 
was  being  used  tO  dislodge  the  cake.  I  believe  this  is 
too  much.  I  installed  a  small  receiver  and  an  air  re- 
ducer and  cut  the  pressuie  down  to  between  two  and 
four  pounds  and  found  this  to  be  very  efficient.  After 
this  installation  the  cloth  lasted  from  four  to  six 
months. 

Sluicing  Out  the  Filter  Cake 

Wet  sluicing  of  filter  cake  will  be  troublesome  where 
one  does  not  use  a  conveyor  to  dry  the  discharge  and 
where  water  is  scarce.  In  one  plant  I  found  that  the 
cake  dropped  into  a  launder  box,  from  one  end  of  which 
a  hose  sluiced  the  cake  down  the  launder.  The  fall  of 
the  launder  was  small,  and  eleven  parts  of  water  to 
one  of  cake  were  needed  to  keep  it  clear.  This  was 
remedied  in  the  following  way: 

A  2-in.  pipe  was  bored  with  holes  about  four  inches 
apart.  Through  each  hole  a  soft  iron  rod  was  run,  ex- 
tending about  three  inches  beyond  the  pipe  on  each 
side.  The  ends  of  the  rod  were  then  flattened  like  pad- 
dles. The  pipe  was  set  in  wooden  bearings  in  the  laun- 
der box  below  the  scraper,  as  shown  at  H,  Fig.  3.  By 
rotating  it,  a  better  mixture  of  cake  and  water  was 
obtained.  A  water-spray  pipe  was  installed  at  F  in 
Fig.  3.  This  spray  and  the  mixer  facilitated  our  tail- 
ings discharge  so  that  only  three  parts  of  water  to 
one  of  cake  were  used  and  in  time  of  low  water  even 
less  with  good  results. 

Thick  Pulp  Means  High  Efficiency 

In  order  to  obtain  full  efficiency  from  a  drum  filter, 
it  must  work  on  thick  pulp.  Where  pulp  settles  readily, 
I  have  always  found  it  cheaper  to  buy  a  Dorr  thickener 
than  to  put  in  an  additional  filter.  I  have  had  frequent 
occasion  to  settle  pulp  running  25%  solids  to  one  run- 
ning 50%  solids  or  better.  It  is  hard  to  do  this  con- 
tinually ;  that  is,  by  one  stage  thickening  with  the  lower 
outlet  of  the  thickener  open  at  all  times.  The  greatest 
success  was  attained  by  using  a  series  of  Dorr  thick- 
eners about  eight  feet  deep  (each)  and  drawing  from 
one  while  another  was  filling  and  thickening. 

In  Fig.  4  is  shown  a  section  of  the  cake  on  the  filter 
when  the  pulp  is  thin,  demonstrating  that  nothing  but 
the  fine  portion  of  the  slimes  will  then  adhere  to  the 
filter.  When  working  on  thin  pulp,  it  is  the  rule  to 
have  the  hopper  tank  almost  full  in  order  to  obtain  good 
work  from  the  filter.  When  the  drum  is  at  the  point  B, 
Fig.  3,  the  filter  is  drawing  very  thin  solution  through 
the  canvas,  but  as  it  goes  to  the  point  D  a  cake  similar 
to  A,  Fig.  4,  is  picked  up,  which  is  only  the  finest  por-, 
tion  of  the  slime.  The  heavier  portion  of  the  slime  set- 
tles in  the  hopper  and,  if  not  agitated,  will  in  time 
stall  the  drum,  and  may  do  so  even  with  agitation.  The 
fine  cake  so  clogs  the  pores  of  the  cloth  that  there  is 
no  more  pulp  added  to  the  cake  between  the  points  D 


and  E,  Fig.  3,  and  all  filtering  and  drying  action  is 
largely  suspended.  All  thi.s  time  the  cake  is  immersed 
in  solution,  and  the  result  is  that  one  gets  a  thin  cake, 
which  is  very  moist  when  discharged.  If  wash  is  used, 
the  cake  does  not  get  a  sufficient  cleansing.  Frequent 
scrubbing  of  the  filter,  because  of  the  clogging  of  the 
canvas  pores,  is  also  made  necessary. 

With  thick  pulp  the  same  capacity  can  usually  be  ob- 
tained by  filling  the  tank  only  about  14  in.  to  18  in. 
deep,  as  can  be  gained  by  filling  it  full.  When  the  drum 
reaches  the  pojnt  D,  Fig.  3,  it  forms  a  cake,  shown  in 
Fig.  5.  The  heavy  granular  portion  of  the  slime  B,  Fig. 
5,  will  be  drawn  on  the  canvas  first  and  will  make  an 
ideal  filtering  medium  for  the  lighter  portion  .4.  Fig.  5. 
This  makes  an  ideal  cake  and  a  thick  one.  Shortly  after 
leaving  D,  Fig.  3,  the  drum  emerges  from  the  pulp  and 
the  cake  undergoes  a  drying  action  from  that  point 
until  it  is  discharged  or,  where  washing  is  resorted  to, 
until  it  strikes  the  water  spray  at  the  top  of  the  filter. 
Such  a  cake  usually  leaves  the  filter  well  washed  and 
low  in  moisture. 

I  do  not  think  such  a  deep  receiving  tank  is  necessary 
with  a  filter  working  on  thick  pulp.  I  think  a  shallower 
tank,  as  shown  in  Fig.  6,  would  suffice.  With  such  a 
tank  the  discharge  scraper  could  be  placed  farther  down 
and  thus  insure  a  longer  drying  period  in  the  cycle  and 
drier  pulp.    A  shallower  tank  also  ought  to  cost  less. 

Thin  Pulp  Versus  Thick  Pulp 

Appended  are  some  figures  covering  the  operation  of 
a  16-ft.  face  lli-ft.  diameter  drum  filter  working  on 
two  classes  of  pulp  at  a  cyanide  plant  where  a  water 
wash  was  used  at  the  top  of  the  filter.  The  filter  was 
not  equipped  with  a  mechanical  agitator. 

TABLE  SHOWING  CAIvE  MADE  FROM  THICK  AND  THIN  PUI.P 
Hours'  Pulp 


fulp, 
%  Solid 


-200-Mesh      Filtered, 
Pulp  Dry  Tons 
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These  figures  are  typical  of  my  experience  with  drum 
filters  working  on  thick  and  thin  pulp. 

As  to  water-wash  control,  there  is  not  much  to  be 
said  where  thick  pulp  is  used  with  low  submergence  in 
the  receiving  tank.  For  other  cases  this  feature  has 
been  well  described  and  a  remedy  suggested  by  E.  E. 
Carpenter,  in  "Cyaniding  Practice  of  Churchill  Milling 
Co.,  Wonder,  Nev.,"  Trans.  A.  I.  M.  E.,  Vol.  LII,  p.  133. 
However,  I  have  found  it  better  to  use  spray  water  from 
a  low-presure  tank  rather  than  from  a  high-pressure 
water  line.  In  installing  a  low-pressure  tank  it  is  best 
to  screen  the  outlet  so  that  no  dirt  will  flow  to  the  spray 
pipe  and  clog  the  holes.  This  is  very  important  because 
the  holes  will  close  frequently,  and  if  the  operator  is  not 
continually  on  the  jump,  the  pulp  will  get  an  insufficient 
wash. 


Estimating  the  Position  of  Oil  and  Gas  by  chemi- 
cal analysis  of  the  water  encountered  in  drilling  is 
shown  to  be  possible  by  recent  work  done  by  the  United 
States  Geological  Sui-vey  in  the  California  oil  fields 
(Bulletin  653,  "Chemical  Relations  of  the  Oil-fired  Wa- 
ters in  San  Joaquin  Valley,  Calif.,"  by  Sherburne 
Rogers).  Investigations  have  shown  that  the  deep 
seated  waters  associated  with  oil  in  the  California  fields 
are  different  from  those  found  near  the  surface  as  well 
as  from  the  deeper  waters  outside  the  field.      * 
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Crushing  at  New  Cornelia 

By  David  Cole 

.Specialist  in  ore  cnnoentration,  Kl  r.-i.«o.  Texas. 

The  New  Cornelia  Copper  Co.  is  not  confronted  with 
a  "capping"  problem.  There  isn't  any  waste.  A  very 
large  part  of  the  orebody  stands  out  in  the  open  with 
daylight  all  around  it,  .so  to  speak.  Three  small  porphyry- 
mountains  immediately  adjacent  to  one  another,  bare 
of  vegetation  and  covered  with  an  epidermis  of  mottled 
brown,  constitute  the  mine,  and  a  most  convenient  ar- 
royo  meanders  into  the  middle  of  the  group  and  affords 
ideal  sites  for  the  "pits"  and  for  tracks  to  accommo- 
date the  big  Marion  shovels  which  are  now  rooting  their 
way  into  the  ore.  The  brown  surface  color  is  only  "tan" 
and  everywhere  gives  way  to  gray  and  green  at  the  first 
shots.  The  usual  churn-drill  rig  for  blasting  purposes 
is  missed,  for  piston  drills  are  used  in  stirring  up  the 
ground  ahead  of  the  shovels.  These  drills  handle  steels 
up  to  32  ft.  in  length,  and  lifters  are  mostly  used  for 
placing  the  e.xplosive  to  best  advantage.  Standard-gage, 
side-dump  cars  of  20-cu.yd.  capacity  and  very  latest  pat- 
tern receive  anything  that  will  go  through  the  dippers 
of  the  shovels.  The  haul  from  pit  to  crushing  plant  is 
short.     The  grades  are  easy,  making  movements  cheap 
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and  fa-st.  Very  little  block-holing  is  neces.><ary  because 
in  the  crushing  plant  there  is  a  primary  breaker  big 
enough  to  handle  any  piece  of  rock  the  shovels  can. 

A  No.  24  Gates  gyratory  breaker,  capable  of  handling 
the  largest  sizes  of  rrH'k  while  reducing  it  to  9-in.  cubes 
at  the  rate  of  800  nr  more  ton.s  per  hour,  is  u.sed.  Thi.** 
cru.sher  discharges  on  two  sides  into  four  No.  8  gyratory 
auxiliaries  grouped  around  iU  base,  hlmh  pair  is 
served  by  a  3-ft.  \>e\i  conveyor  to  carry  the  final  product 
of  the  plant  at  3}  in.  maximum  size  into  a  10,000-ton 
crushed-ore  storage  bin. 


The  railroad  track  leaves  the  hillside  on  a  trestle  and 
passes  centrally  over  the  big  cru.sher  on  a  removable- 
girder  span.  The  cars  are  dumped  directly  into  the  big 
ore-cushioned  funnel  which  leads  into  the  maw  of  the 
machine.  This  hopper  is  a  large  square  room  of  steel, 
the  corners  filled  with  ore  left  at  the  angle  of  repose. 
Bridging  the  neck  of  the  funnel  lengthwise,  the  track 
is  a  great  spider-beam  acting  as  a  fulcrum  for  the  sus- 
pended spindle  of  the  crusher,  which  looks  unusually 
small  when  contrasted  with  the  crater  it  is  in. 

Dumping  these  40-ton  cars  of  ore  into  this  funnel  is 
w^ithout  spectacular  effect.  The  beam  and  spindle  dis- 
appear; the  mass  squirms  for  a  brief  period,  and  is 
gone.  The  slowly  gyrating  spindle  emerges  from  the 
mass  ready  for  the  next  onslaught  immediately  follow- 
ing on  the  other  side.     There  is  little  noise  (much  less 
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than  one  would  expect),  and  there  is  little  dust  because 
the  cars  have  received  a  drenching  of  water  while  en 
route.  Thus  the  ore  is  automatically  finished  in  two 
breaks  from  the  maximum  size,  as  shown  upon  the  car, 
to  3'-in.  cubes  ready  to  be  briefly  stored  for  feed  to  the 
tine-crushing  plant.  Five  thousand  tons,  the  capacity 
of  the  leaching  plant,  is  handled  in  8  hours,  and  the 
side-dump  trains  are  used  at  the  leaching  vats  on  an- 
other shift  for  taking  away  tailings. 

The  trippers  over  the  storage  bins  have  magnetic 
head  pulleys  for  removing  tramp  iron  and  steel.  They 
also  have  water  sprays  which  travel  with  them  to  adil 
the  amount  of  moisture  the  crushed  ma.ss  will  absorb 
without  becoming  wet  or  sticky  to  embarra.ss  handling 
later  on. 

The  storage  bin  is  a  looped  steel  box,  the  concrete 
floor  of  which  is  carried  upon 'a  group  of  massive  pil- 
lars of  concrete.  There  is  daylight  all  around,  for  it  is 
all  above  the  ground.  The  bin  is  emptied  by  four  rows 
of  arc  bin  gates  correctly  spaced  properly  to  draw  the 
ore,  and  these  are  .served  by  four  conveying  l>elts  that 
carry  feed  to  the  respective  sections  of  the  adjacent 
plant  where  the  final  finishing  is  done.  Four  automatic 
feeilers.  having  their  own  l(K-oniotive  features,  serve 
these  belts,  operate  electrically,  and  are  adjusted  to  give 
each  section  of  the  fine-crushing  plant  the  right  amount 
of  feed.  As  the  ore  falls  from  the  ends  of  the  conveying 
belts  into  the  crushers,  it  pa.sses  over  magnetic  head 
pulleys  for  the  second  time  to  insure  the  most  complete 
removal  of  steel  from  the  material  to  be  fed  into  the 
fine-crushing  machines. 
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After  much  experimentation  and  study,  Symons  disk 
crushers  were  selected  for  the  finishing  work.  They 
promised  to  make  less  fines  and  slimes,  require  less 
space  and  power,  and  cost  less  for  repairs.  They  were 
especially  redesigned  to  fit  the  work  in  hand.  Each  ma- 
chine has  its  individual  motor  direct-connected  through 
flexible  coupling,  and  they  are  arranged  in  groups  of 
three,  with  motors  in  ventilated  galleries  by  themselves. 
There  are  four  sections  of  this  kind  in  which  no  wheels 
or  belts  are  seen.  The  3i-in.  maximum  size  cubes  are 
reduced  in  two  stages  to  proper  leaching  size,  which  is 
minus  i-in.  square  hole,  and  the  work  is  so  well  done 
that  very  little  will  lie  on  a  screen  with  openings  of  this 
size.  The  ground  space  covered  by  the  fine-crushing 
plant  is  but  130  x  66  ft.,  and  the  capacity  is  5000  tons 
in  16  hours,  with  one  section  to  spare. 

This  arrangement  of  fine  crushers  is  an  interesting 
departure  from  usual  practice  and  is  the  first  one  of  its 
kind.  It  deserves  a  more  detailed  and  extended  descrip- 
tion than  is  possible  at  this  time,  but  it  doubtless  will 
be  available  later  on,  with  interesting  details,  especially 
as  to  costs. 

Report  of  Copper  Production 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  by  as- 
terisk as  estimated),  together  with  the  reports  of  the 


March  April 

Alaska  shipments   10,959,696     10,585,518 

Arizona: 

Arizona  Copper     5,000,000       5,000.000 

Cons.  Ariz.  Smelting 1,750,000       1,650.000 

Inspiration     11,100,000     11,400,000 

Miami     5,338,000       5,364,000 

Old  Dominion 3,335,000       3,516,000 

Ray                        8,006,843        7,902,724 

Shannon 950,000          924.000 

OtherArizona 30,394,138     26,995,962 

California: 

Mammoth 2,000,000 

Michigan: 

Calumet  &  Hecla 14,949,919     14,347,181 

Other  Lake  Superior* 9,500,000       9,000.000 

Montana: 

Anaconda 31,300.000     29,300,000 

East  Butte 1,597,340      2,081,080 

Nevada: 

Mason  Valley   1,821,695       1,300,000 

Nevada  Cons 6,864,675      6,727,192 

New  Mexico: 
Chino 

Utah: 

Utah  Copper 1 5,5 1 2,676 

Eastern  smelters* 2,762,825 


May 

7,146,824 


5.200,000 
1,650,000 
11,900,000 
5,112,000 
4,430,000 
8,815,281 
964,000 


11,150,000 
5,349,000 
3,965,000 


25,954,310  *24,984.675 


1,850,000       2,000,000       1.800.000 


6,200,851       6,368.874       6,984.457 


17,231,512 
2,386,855 


ish  Columbia,  Granby,  Cananea,  Braden,  Cerro  de  Pasco 
and  Chile.  As  a  matter  of  record,  however,  the  figures 
are  repeated  after  the  total.  We  also  report  the 
production  of  the  Boleo,  Cape  Copper,  Kyshtim  and 
Katanga  companies,  whose  copper  does  not  come  here. 
The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  United  States  Department  of  Commerce.  Ken- 
necott  production  February-May  was  7,090,000  lb.;  7,- 
076,000;  7,180,000;  and  7,208,000  lb.,  respectively. 

-Efficiency  of  Screens 

By  Harold  Rabling* 

The  efficiency  of  any  screening  machine,  such  as  a 
trommel  or  shaking  screen,  is  equivalent  to  the  ratio 
between  the  amount  of  ore  passing  through  the  screen 
and  the  amount  that  would  pass  through  if  all  the 
grains  in  the  feed  were  tried  separately  in  all  positions. 
It  may  be  obtained  by  measuring  the  tonnages  of  feed 
and  products  and  sizing  by  hand  a  sample  of  the  feed 
on  a  sheet  of  material  similar  to  that  on  the  screen.    Let 

X  =  Tons  of  feed  per  day ; 

Y  =  Tons  of  undersize  per  day; 

A  =  %  of  coarse  material  in  the  feed  sample ; 

B  ^  %  oi  fine  material  in  the  feed  sample. 
Then  Y  =  the  tonnage  that  passes  through  the  screen, 
B 
lOO' 


X  =  the  tonnage  that  should  pass  through,  and  the 


100  r 

BX 


Total  reported 167,593,648  163,930,898   163,068,390 

Others,  estimated 24,618,000     24,755,000     24,682.420 


Total  United  States 192.211,648  188,685,898   187,750.810 

Imports,  ore  and  concentrates      10,951,006     18,250,215      

Imports  in  blister,  etc 32,039,119     29,824,141      


6,750,000 

4,670,000 

8,250,000 

396,825 


Grand  total 235,201,773  236,760,254 

British  Columbia: 

Canada  Copper  Corpn 406,072  352,732 

Granby  Cons 3,901,398  3,775,140 

Mexico: 

Boleo 1,984,080  1,653,680 

Cananea 5,500.000  4,730,000 

Other  Foreign: 

Braden   5,942.000  5,102,000 

Cerro  de  Pasco 6,074.000  5,936,000 

Chile 8,714,000  8,028.000 

CapeCopper 387,520  353,920 

Kyshtim 985,600  1,110,000 

Katanga 5.996,510  5,070,580 

*  Estimated. 

United  States  Department  of  Commerce  as  to  imported 
material,  and  in  the  main  represents  the  crude-copper 
content  of  blister  copper,  in  pounds. 

The  grand  total,  which  in  the  case  of  March  was 
235,201,773  lb.,  includes,  under  "Imports  in  ore  and 
blister  copper"  the  production  of  such  companies  as  Brit- 


efficiency  = 

It  is  sometimes  inconvenient  to  measure  tonnages, 
and  they  may  be  eliminated  by  using  the  following 
method:  Take  samples  of  the  feed  and  oversize,  and  size 
them  as  before  on  a  sheet  of  the  screening  material. 
Let 

A  ^  %  of  coarse  material  in  the  feed; 

B  =--  %  of  fine  material  in  the  feed ; 

C  =  %  of  coarse  material  in  the  oversize ; 

B  =  %  of  fine  material  in  the  oversize ; 

A'  =  Tons  of  feed  per  day ; 

Y  =  Tons  of  undersize  per  day ; 

Z  =  Tons  of  oversize  per  day. 
All  the  material  in  the  feed  that  is  larger  than  the 
screen  opening  will  pass  to  the  oversize  and  is  equal  to 

A 

^(.^X  tons  per  day.     The  oversize  will  therefore  consist 

AX 
of    ^  tons  of  coarse  material,  together  with  a  certain 

amount  of  fine  material  that  escaped  being  caught.  The 
sizing  tests  show  that  coarse  material  comprises  C^c  of 
the  oversize,  whence  the  following  equation  is  obtained: 


100 


Z  = 


X,  or  Z  = 


X 


The  tonnage  of  undersize  Y  =^  X 
C-A 


AX 
C 

-  Z  =  X 


AX 
C 


5.643,775       5.246.950 


The  efficiency  of  the  screen 

ton nage  of  undersize_ 


tonnage  of  fine  material  in  the  feed  sample 


B_ 

100 


100 


X 


EC 


•Metallurgist,  Bonne  Terre,  Mo. 
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Some  Important  Go 


THE  1300-TON  MILL  OF  DOME  MINES,  LTD.,  IN  THE  PORCUPINE  GOLD  DISTRICT.   NORTHERN  ONTARIO 


1>'>.MK   .MILL   AT   SOUTH    FOKCUPINli:.  <  i.\T 
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nil, ' "" 


ills  of  North  America 


iniiiiiiiiii iiiiiiiiiiiiiiii II nil iiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiii 


TUBE-MILL 


SECTION    OP    ALASKA    GASTINEAU    MILL,  CONTAININ'U    TWENTY    7  x  Ui-Kl'.    MILLS 
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SlJCo.NDAIlY-KuUGHIXC,   AND  COXCENTRATIXG   FLOORS  IX  ALASK.\  OASTINE.\U  MILL.   JUNEAU  DISTRICT 

rhe  product  from  the  twenty  7  x  10-ft.  tube  mills  shown  on  the  preceding  page  Is  handled  on  40  double-deck  Garfleld  roughing 
tables,  the  rough  concentrate  of  which  Is  finished  on  40  N'o.  5  Wlltley  tables.  The  iron  and  lead  concentrate  produced  In  the 
concentrating  department  is  reconcentrated  on  24  Wilfley  tables  shown  in  the  view  below 


It  11  i:    1  I....1:.    i;l  nillVT.ME.VT   DEr-ART-MENT,    AI^VSKA  OA-STI.VEAU  MILL.  THANE.   AL-V.SKA 
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MILL,   OF   THE    PLYMOUTH    CONSOLIDATED    GOLD    MIXES.   LTD.,  AilADuU  CoU.XTY.  CALIF. 

This  old  Mother  Lode  producer  after  lying  idle  about  30  years,  was  reopened  by  a  British  company  on  the  recommendations  of 
W.  J.  Loring  and  Albert  Burch.  It  has  been  yielding  steadily  since  August,  1914.  when  the  new  mill  was  placed  in  operation, 
following  unwatering  and  exploration  in  the  old  mine.  About  11.000  tons  are  milled  monthly  for  a  yield  of  about  $60,000. 
Since  reopening  the  mine  has  produced  over  $1,850,000  and  its  success  has  stimulated  the  opening  of  a  number  of  other  old 
gold  mines  in  California 


.«.Ji— ^— ^WBK- 


THE  PORTLAND   GOLD   MINING  CO.'S  OLDER  MILL  AT   VlCTOIl.  CuLO. 


THE   NEW    PORTLAND    MILL— THE   REMODELED   INDEPENTH-^XCIO    MILL— WITH   PORTL.\XD    SILVFT   XO.il 

IN   BACKGROUND 
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THE  RECENTLY  STARTED  ALASKA  JUNEAU  MILL  ON  GASTINEAU  CHANNEL.  NEAR  JUNEAU 

This  new  gold  mill  wa.-s  started  in  April  and  is  gradually  being  brouRht  up  to  capacity.  -WTiile  the  grade  of  ore  in  the  Juneau 
gold  belt  has  proved  disappointing,  as  mined  to  date,  the  mills  of  this  district  are  giving  highlv  satisfactory  results  The  Alaska 
Juneau  mill  has  a  nominal  capacity  of  8400  tons  per  day,  but  the  company  expects  by  the  end  of  the  year  to  have  raised  the  output 
above  the  rated  capacity.  Crushing  is  done  in  jaw  and  gyratory  crushers,  followed  by  ball  mills  and  tube  mills.  The  gold  is 
recovered  by  table  concentration 


DmrPING  TRAINLOAD  OP  ORE  AT  TOP  OF  MILL  COXrisNTRATIXO  SECTION  OF  ALASKA  JUNEAU  MILL 


JAW  CRt'SHr.R.«(  OIVK  iMii;   I  i:i  T.IMIVARY   cnf.qjlivr;.    AFTFR   WMlrIt    IT   IS   |-.\.><.Si;n  TO   CYHAToKY    CRrsiir^RS 
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S-MILL  FLOOR  OF  EL  CEDRO  MILL  OF  THE  DOS   ESTRELLAS  CO.,  EL  ORO.  MEXICO 


Eleven  of  the  14  tube  mills  are  shown  in  this  view   with  drag  classifiers  of  the  modi^^^^^^  ^a' s^p'^^d^'ot  1rr1>^"."bP't 

fs-e  ^^^^f^r'^'on^n^ot  Kt1nonsllrT4%°/urrs^rpri^ng\h-rt,uVh^^00  n,esh 
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Standardizing  Screens* 

Because  of  the  frequent  requests  received  by  the 
United  States  Bureau  of  Standards  that  screens  of  other 
sizes  than  the  standard  100-  and  200-mesh  be  tested  and 
certified,  a  study  of  the  subject  was  undertaken  by  the 
bureau.  Opinions  of  manufacturers  were  .sought  as  to 
the  desirability  and  practicability  of  different  screen 
scales.  A  scale  useful  to  all  industries,  making  fineness 
tests,  was  the  end  in  view.  As  a  result  a  conference 
was  called  at  the  Bureau  of  Standards,  Apr.  20,  1916, 
of  representatives  of  the  various  technical  and  scientific 
societies  and  trade  organizations  as  well  as  of  all  the 
Government  bureaus  concerned. 

This  conference  adopted  as  a  standard  screen  scale 
that  given  in  the  accompanying  table,  and  recommends 
that  it  be  adopted  generally  by  scientific,  technical  and 
engineering  soicieties  and  committees,  and  by  branches 
of  National,  state  and  municipal  governments  as  a  part 
of  their  specifications  for  materials  and  methods  of 
test;  also  that  it  be  u.sed  by  private  firms  who  have  need 
of  standard  screens. 

Explanation  of  the  Screen  Scale 

In  the  table  is  given,  in  the  first  column  headed  "Open- 
ing," the  width  of  the  opening  (on  the  first  line  in 
millimeters,  on  the  second  line  in  inches)  for  each 
screen.  In  the  second  column,  headed  "Mesh,"  on  the 
first  line  is  given  the  number  of  meshes  per  linear  centi- 
meter, and  on  the  second  line  the  equivalent  number 
of  meshes  per  linear  inch.  In  the  third  column,  headed 
"Wire  Diam.,"  is  given  on  the  first  line  the  diameter 
of  wire  in  millimeters,  and  on  the  second  line  its  equiva- 
lent in  inches.  In  the  fourth  column,  headed  "Ratio 
Wire  Diam.  to  Opening,"  is  given  the  ratio  of  the  wire 
diameter  to  the  width  of  the  opening  between  wires. 
In  the  fifth  and  sixth  columns,  headed  "Tolerances,"  are 
given  the  tolerances  for  these  screens  mentioned  in  the 
specifications  below.  These  tolerances  will,  for  testing 
purposes,  be  used  essentially  in  the  metric  dimension, 
but  on  the  second  line  in  each  case  is  given  their  equiva- 
lent in  inches  in  order  that  they  may  be  compared  read- 
ily with  tolerances  in  previous  use.  The  tolerance  in 
the  fifth  column  iV  that  for  the  meshes  per  centimeter 
and  per  inch  respectively,  and  in  the  sixth  column  the 
tolerances  for  wire  diameter  in  millimeters  and  inches, 
on  the  first  and  second  lines  respectively. 

The  series  has  been  made  large  enough,  it  is  hoped, 
to  meet  the  needs  of  all  indu.stries.  Some  industries 
may  have  occasion  to  use  all  the  screens  in  a  certain 
.section  of  the  series  and  none  of  the  others,  while  in 
other  industries  it  may  he  desirable  to  use  only  certain 
screens  selected  from  the  whole  range  of  the  series.  In 
making  selections  of  screens  from  this  .scale  for  various 
industries  it  is  recommended  that  this  be  done  on  some 
sy.stematic  plan,  as  for  example,  the  .selection  of  every 
other  .screen  or  of  every  fourth  one  in  the  series  below 
t  mm.  opening  and  everj'  other  screen  above  1  mm.,  in 
which  case  the  ratio  of  each  opening  to  the  next  smaller 
one  would  be  as  2  to  1. 

Because  of  the  wide  range  of  openings  in  .screens 
now  manufactured  which  are  po.ssible  with  a  given  num- 
ber of  meshes  of  wire  per  unit  length  by  the  use  of  wires 


of  different  diameters,  and  the  consequent  confusion 
and  uncertainty  which  arises  in  designating  screens  by 
the  number  of  meshes  per  unit  length,  the  screens  of 
this  series  have  been  designated  by  the  width  of  the 
opening  in  millimeters,  as  for  example,  a  1.41-mm. 
screen,  or  a  0..36-mm.  screen.  It  is  urgently  recom- 
mended that  all  users  of  screens  in  the  future  designate 

TABLE   OF  STA.VDARD   SCREEN   gCALE 

Based  on  a  l-mm.  oprninK  scrwn  with  the  square  root  of  2,  or  1. 4142,  as  the 
ratio  of  the  openinss  of  Rurcessive  sereens  roarser  than  I  mm.,  and  the  fourth  root 
of  2,  or  1. 1692,  a«  the  ratio  of  the  openings  of  sureessive  screens  finer  than  I  mm. 


Wi 


Uia 
to 


•An  nbntrart  of  n  pnpor  to  b*  prvxentvd  »t  the  mwllnit  of  the 
American  Inntitute  of  Mining  Eniflneerx  to  he  hrld  at  St.  Ix>ul8. 
October,   1917. 


Opening  Mrsh  Diam.  Opening      Mesh  Diam. 

8-mm    Sereen: 

Mflric      8  00  10  2  00  0  25          =i=0  01  *0  08 

fuslomary 0JI5  2  54  0  079  *0  03  *0  OOJ 

5.  66-mm,  Screen: 

Metric      5  66  14  I    48  0  26          =>=0  01  ^0  08 

Customary 0  223  3  56     0  058  .           *0  03  a=0  003 

4-nim.  Screen: 

.Metric    4  00  2  0  100  0  25          *0  02  *0  05 

Customary 0  157  5   1  0  039  *0  05  *0  002 

2  83-mm   .Screen: 

.Mciri"   2  83  2  75  0  81  0  29         *0  02  *0  05 

Cuiftomary    0   III  7  0  0  032  *0  05  *0  002 

2-mm.  Screen; 

Metric   2  00  3  9  0  56  0  28         *0  04  =t0  05 

Customary 0  079  9  9  0  022  .          ±01  *0  002 

l.4l-mm.  Screen: 

Metric 141  5  0  0  59  0  42         *0  08  *0  025 

Customary 0  0555  12  7  0  0232  *0  2  ±0  0010 

l-mm.  Screen: 

-Metric 100  7  0  0  43  0  43         ±0  15  ±0  020 

Customary 0  0394  17  8  0  0169  ±0  4  ±0  0008 

0  85-mm.  Screen: 

Metric 0  85  8  0  0  40  0  47          ±0  2  ±0  015 

Customary 0  0335  20  3  0  0157  ±0  5  ±0  0006 

0  71-mm.  Screen: 

.Metric   0  71  9.0  0  40  0  56         ±0  3  ±0  012 

Customar>' 0  0280  22  9  0  0157  ..          ±0  75  ±0.0005 

0.59-mm.  Screen: 

.Metric   0  59  10  0  0  41  0  69         ±0  4  ±0  012 

Customary 0  0232  25. 4  0  0161  ±10  ±0  0005 

0. 5-mm.  Screen: 

Metric 0  50  12  0  0  33  0  66          ±0  4  ±0  012 

Customarj- 0  0197  30  5  0  0130  ±10  ±0  0005 

0  42-mm.  Screen: 

Metric   0.42  14.0  0  29  0  69         ±0  6  ±0  010 

Customary 0  0165  35  6  0  0114  ±15  ±0  0004 

0.36-mm.  Screen: 

Metric     0  36  16  0  0  26  0  72         ±0  6  ±0  010 

Customary 0  0142  40  6  0  0102  ±1    5  ±0  0004 

0.29-mm.  Screen: 

.Metric   0  29  20  0  0  21  0  72         ±0  8  ±0  010 

Customary   0  0114  50  8  0  0083  ±2  0  ±0  0004 

0  25-nim.  Screen: 

Metric     0  25  23  0  0  185  0  74         ±10  ±0  008 

Cuslomarj-     0  0098  58  4  0  0073  ±3  0  ±0  0003 

0. 21-mm.  Screen: 

Metric   0  21  27  0  0  16  0  76         ±10  ±0  008 

Customary 0  0083  68  6  0  0063  ±3.0  ±0  0003 

0  17-mm.  Screen: 

Metric   0  17  31.0  0  15  0  88         ±1.0  *0  008 

Customary 0  0067  78  7  0  0059  ±3.0  ±0  0003 

0  14-nim.  Screen: 

Metric      0    14  39  0  0    116  0  83           ±10  ±0  008 

Customary    0  0055  99   I  0  0046  ±3  0  ±0  0003 

0  125-mm.  Screen: 

Metric 0  125  47  0  0  089  0  71          ±15  ±0  008 

Customary 0  0049  119  4  0  0035  ±4  0  ±0  000) 

0  105-mm.  Screen: 

Metric      ...                    0    105  59  0  0  064  0  61            ±2  0  ±0  008 

(iiKtomar}'      .              0  0041  149  9  0  0025  ±5  0  ±0  0003 

0  088-mm.  .Screen: 

Metric      0  088  67  0  0  061  0  69          ±2  5  ±0  005 

Customary     .             0  00)5  170  2  0  0024  ±6  0  ±0  0002 

0  074-mm.  Sereen: 

Melric      ..        .            0  074  79  0  0  053  0  72          ±J0  ±0  005 

Tustomary     .             0  0029  200  7  0  0021  ±8  0  ±0  0002 

0  062-mm  Screen: 

Metric                         0  062  98  0  0  040  0  65         ±3  5  ±0  005 

Ciwtomsry                   0  0024  248  9  0  0016  ±9  0  ±0  0002 

0  052-min.  .Screen: 

Metric                         0  052  110  0  0  0)9  0  72         ±4  0  ±0  004 

Customary                  0  0021  279  4  0  0015  ±10  0  ±0  00015 

0  044-mm.  Screen; 

Metric        .                 0  044  127  0  0  035  0  80         ±5  0  ±0  004 

ruslomary                  0  0017  323  0  0  0014  ±12  0  ±0  00015 

these  standard  screens  in  this  way  and  that  the  manu- 
facturers mark  and  li.st  the  screens  in  this  manner 
rather  than  by  the  meshes  per  inch. 

To  meet  the  need  for  screens  of  this  series  at  the 

present  time,  a  temporary  provision  has  been  made  in 
the  specifications  for  the  acceptance  of  screens  of  slight- 
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ly  different  mesh  and  wire  diameter  than  that  called 
for  in  the  screen  scale,  provided  the  resultant  opening 
is  the  same  as  the  nominal  opening  within  a  small  range. 
This  will  make  possible  the  use  of  a  number  of  screens 
now  on  the  market  until  manufacturers  of  screens  can 
furnish  them  made  more  exactly  in  accordance  with  the 
specifications. 

The  Bureau  of  Standards  announces  that  it  will  test 
screens  of  this  series  to  determine  whether  they  con- 
form to  specifications  given  below.  This  test  will  con- 
sist of  the  examination  of  the  mesh  of  both  the  warp 
and  shoot  wires  of  the  cloth  to  ascertain  whether  it 
comes  within  the  tolerances  allowed;  also  measurements 
of  the  diameter  of  wires  in  each  direction  to  determine 
the  average  diameter,  and  a  measurement  of  any  large 
openings  to  ascertain  whether  they  exceed  the  limits 
given  in  these  specifications ;  also  an  examination  of  the 
screen  to  discover  any  imperfections  that  may  seriously 
affect  its  screening  value.  Screens  that  pass  the  speci- 
fications will  be  stamped  with  the  seal  of  this  bureau 
and  will  be  given  an  identification  number.  A  certifi- 
cate will  be  furnished  for  each  screen  that  passes  the 
requirements.  For  screens  that  fail  to  meet  the  speci- 
fications, reports  will  be  rendered  showing  wherein  the 
screen  was  not  up  to  the  standard. 

A  fee  of  $2  each  will  be  charged  for  the  test  of  thi. 
screens  when  submitted  singly.  For  from  two  to  nine 
screens  submitted  at  one  time  the  fee  will  be  $1.50  each. 
For  lots  of  10  or  more  the  fee  will  be  $1  per  screen. 
Only  half  of  the  fees  mentioned  will  be  charged  for  such 
screens  as  may  be  rejected  for  exceeding  the  tolerances 
of  mesh,  in  which  case  the  wire  diameter  will  not  be 
measured. 

Specifications  for  Standard  Screens 

Wire  cloth  for  standard  screens  shall  be  woven  (not 
twilled,  except  that  the  cloth  of  0.062-mm.,  the  0.052- 
mm.  and  the  0.044-mm.  screen  may  be  twilled  until  fur- 
ther notice)  from  brass,  bronze  or  other  suitable  wire 
and  mounted  on  the  frames  without  distortion.  To  pre- 
vent the  material  being  screened  from  catching  in  the 
joint  between  the  cloth  and  the  frame,  the  joint  shall 
be  smoothly  filled  with  solder  or  so  made  that  the  mate- 
rial will  not  catch. 

The  number  of  wires  per  centimeter  of  the  cloth  of 
any  given  screen  of  the  standard  screen  scale  shall  be 
that  shown  in  the  accompanying  table,  in  the  second 
column,  headed  "Mesh,"  and  the  number  of  wires  in  any 
whole  centimeter  shall  not  differ  from  this  amount  by 
more  than  the  tolerance  given  in  the  fifth  column,  that 
headed  "Mesh"  under  the  heading  "Tolerances."  No 
opening  between  adjacent  parallel  wires  shall  be  greater 
than  the  nominal  width  of  opening  for  that  screen  by 
more  than  the  following  amounts:  lO'^r  of  the  nominal 
width  of  opening  for  the  8-mm.  to  1-mm.  screen,  in- 
clusive; 25%  of  the  nominal  width  of  opening  for  the 
0.85-mm.  to  the  0.29-mm.  screen,  inclusive;  40 ""r  of  the 
nominal  width  of  opening  for  the  0.25-mm.  to  the  0.125- 
mm.  screen,  inclusive;  60%  of  the  nominal  width  of 
opening  for  the  0.105-mm.  to  the  0.044-mm.  screen,  in- 
clusive. 

The  diameter  of  the  wires  of  the  cloth  of  any  given 
screen  shall  be  that  shown  in  the  third  column  of  the 
table,  headed  "Wire  Diam."  and  the  average  diameter 
of  the  wires  in  either  direction  shall  not  differ  from  the 


specified  diameter  by  more  than  the  tolerance  given  in 
the  last  column,  under  "Tolerances"  headed  "Diam." 

The  Bureau  of  Standards  also  reserves  the  right  to 
reject  screens  for  obvious  imperfections  in  the  screen 
cloth  or  its  mounting,  as,  for  example,  punctured,  loose 
or  wavy  cloth,  imperfections  in  soldering,  etc. 

Until  further  notice,  to  permit  the  use  of  screens  now 
on  the  market  which  have  slightly  different  mesh  and 
wire  diameters  from  that  .specified,  screens  will  be  cer- 
tified as  satisfactory  if  the  measurements  of  me.sh  and 
wire  diameters  show  the  resulting  average  width  of 
opening  to  be  within  4%  of  the  nominal  opening 
of  a  given  screen,  and  the  ratio  of  wire  diameter  to 
opening  of  the  screen  in  question  is  within  0.03  of  that 
given  in  the  table  in  the  column  headed  "Ratio  Wire 
Diam.  to  Opening"  for  the  8-mm.  to  the  2-mm.  screens, 
inclusive,  and  within  0.06  of  the  ratio  given  for  screens 
of  smaller  openings  than  2  millimeters. 


Chronology  of  Mining   for  June,  1917 

June  4 — Miners  resume  work  in  Jerome,  Ariz.,  after 
10-day  strike;  union  not  recognized. 

June  7 — First  electrolytic  copper  produced  by  New 
Cornelia  Copper  Co.'s  leaching  plant,  Ajo,  Ariz. — An- 
nouncement of  increase  in  authorized  capital  stock  of 
American  Metal  Co.  from  $3,500,000  to  $25,000,000, 
though  immediate  actual  increase  will  only  be  to  $7,- 
000,000. 

June  8 — Fire  in  Granite  Mountain  mine  of  North 
Butte  Mining  Co.,  Butte,  Mont.,  resulted  in  death  of  164 
men. 

June  11 — Beginning  of  I.  W.  W.  strike  at  Butte, 
Mont.,  curtailing  work  to  day  shift  for  the  most  part 
with  10  to  25''r  of  the  normal  crews — American  Smelt- 
ing and  Refining  Co.  resumed  operation  of  two  copper 
furnaces  at  Aguascalientes,  Mexico. 

June  12 — U.  S.  Steel  Corporation  and  many  other 
mining  and  metallurgical  companies  declared  special 
dividends,  recommending  that  stockholders  endorse 
checks  over  to  the  American  Red  Cross. 

June  13 — Strike  at  Tooele,  Utah,  smeltery  of  Inter- 
national Smelting  Co. ;  voted  to  return  to  work  on  June 
30. 

June  20 — Roasting  furnaces  started  at  Bunker  Hill 
&  Sullivan  lead  works,  Kellogg,  Idaho. 

June  21 — Greene-Cananea  copper  operations  in  Son- 
ora,  Mex.,  closed  down  as  result  of  interference  by  gov- 
ernment officials,  American  employees  returning  to  the 
States. 

June  22 — Canadian  government  took  over  operation 
of  Crow's  Nest  Pass  coal  mines  where  strike  had  been 
in  force  for  several  months  resulting  in  closing  of 
Granby's  Grand  Forks,  B.  C,  copper  smeltery  and  re- 
striction of  other  metal  production. 

June  26 — I.  W.  W.  union  at  Bisbee,  Ariz.,  started 
strike,  about  50'"r   of  the  miners  stopping  work. 

June  27 — United  States  Government  placed  order  for 
60,000,000  lb.  of  copper  at  25c.  per  lb. 


South  African  Metal  Production  in  1916  was  as 
follows,  according  to  "Chem.  Trade  Journ.,"  Jlay  12, 
1917:  Copper,  22,861  short  tons,  compared  with  23,- 
970  tons  in  1915;  tin,  3263  tons,  compared  with  3441 
tons  in  1915;  silver,  968,904  ounces. 
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Events  and  Economics  of  the  War 


During  the  week  Russia  has  shown  that  she  still  must 
be  reckoned  with.  Her  offensive  continues.  The  Ger- 
man demand  for  electoral  reform,  whether  granted  or 
not,  is  an  ill-omen  for  Prussian  autocracy.  London  has 
borne  another  raid  of  little  military  value.  Other  than 
these,  few  things  abroad  draw  attention. 

In  the  United  States,  the  importance  of  checking  spies 
is  receiving  greater  attention.  The  prohibition  enact- 
ment, which  had  the  limelight  in  the  Senate,  proved  a 
fiasco.  Action  by  the  President  to  secure  early  passage 
of  a  food  bill  is  e.xpected. 


Americans  May  Work  Russia's  Mines 

A  cablegram  from  Petrograd  announces  that  the  Min- 
ing Commission  of  the  Russian  Ministry  of  Trade  de- 
cided recently  to  recommend  the  transfer  of  a  great  part 
of  the  empire's  mines  and  other  mineral  deposits  to 
American  hands.  The  commission  has  decided  to  speed 
up  its  proceedings  in  order  to  reach  a  decision  during 
the  stay  of  Elihu  Root,  head  of  the  American  mission, 
and  also  in  view  of  the  impending  departure  to  America 
of  Russian  mining  experts  who  will  join  the  party  of 
Ambassador  Bakhmetieff.  M.  Maliavkin,  director  of  the 
Mining  Department,  propounded  a  scheme  to  the  com- 
mission to  offer  American  capitalists  the  Island  of 
Sakhalien,  off  the  eastern  coast  of  Siberia,  for  working 
petroleum  and  coal  deposits,  and  also  to  offer  for  the 
same  purposes  several  districts  of  Siberia.  He  also 
recommended  the  transfer  to  American  hands  of  the 
gold  mines  in  the  Altai  Mountains,  the  copper  mines  in 
the  Caucasus  and  the  railroads  in  the  Ural  Mountains. 

It  is  assumed  from  this  dispatch  that  it  is  the  inten- 
tion of  the  Russian  government  to  invite  American  capi- 
tal to  undertake  the  development  of  latent  mineral 
re.sources  of  Russia,  and  that  the  restrictions  and  bureau- 
cratic red  tape  that  formerly  discouraged  investment  in 
these  fields  are  to  be  removed. 

To  Establish  Aircraft  Exhibit 

The  National  Advisory  Committee  for  Aeronautics 
and  the  Aircraft  Production  Board  of  the  Council  of 
National  Defense  have  instituted  a  project  for  a  perma- 
nent exhibit  of  aircraft  materials  of  all  kinds,  including 
engine  parts  and  sections  of  planes,  to  be  established  in 
Washington  for  the  benefit  of  army  and  navy  enginoers 
and  American  manufacturers.  A  building  to  house  the 
exhibit  is  now  being  constructed  by  the  Government 
south  of  the  Smithsonian  Institution,  and  the  display 
will  be  made  available  to  all  aircraft  manufacturers  and 
kept  up  to  date  as  the  science  develops.  It  is  expected 
to  be  of  material  assistance  to  the  new  aircraft-building 
project  in  that  it  will  enable  American  manufacturers  to 
become  familiar  with  the  latest  developments  in  the  art. 

The  latest  foreign  machines  and  specialized  parts  from 
foreign  makers,  reflecting  the  highest  development  of 
European  building  science  after  the  three  years  of  war, 


will  be  displayed.  The  exhibit  promises  to  be  of  partic- 
ular value  in  the  near  future  in  enabling  Government 
engineers  and  private  manufacturers  to  study  the  de- 
signs and  details  of  construction  with  a  view  to  learning 
to  what  particular  branch  of  the  industry  manufactur- 
ing plants  can  best  be  adapted  in  the  creation  of  the 
new  American  air  fleet. 

"The  Aircraft  Production  Board  has  no  illusions  as  to 
the  size  and  character  of  the  job  before  it,"  a  statement 
issued  by  the  board  says,  "but  the  whole  task  is  one  of 
industrial  organization  for  quantity  production,  and  in 
this  v.^e  Americans  are  above  all  other  nations  fitted  by 
experience  and  tradition  to  break  records.  The  new 
permanent  aircraft  exhibit  should  furnish  a  valuable 
aid  to  the  process  of  familiarizing  the  industrj'  with  the 
task  and  organizing  for  its  accomplishment." 


Laboratory  for  Aeronautic  Research 

The  National  Advisory  Committee  for  Aeronautics  has 
just  closed  a  contract  with  the  J.  G.  White  Engineering 
Corporation  for  the  erection  of  a  research  laboratory 
on  Langley  Field,  near  Hampton,  Va.  At  this  labora- 
tory, in  addition  to  the  usual  structural  tests  on  air- 
planes and  airplane  parts,  scientific  research  peculiar  to 
aeronautics  will  be  conducted  under  the  immediate  su- 
pervision of  the  committee. 

Instruments  are  now  designed  for  use  on  airplanes 
to  measure  the  various  quantities  that  enter  into  the 
performance  of  a  plane  when  in  free  flight.  In  partic- 
ular these  measurements  will  include  the  thrust  devel- 
oped by  the  propeller,  the  power  absorbed  and  the 
revolutions,  also  the  various  movements  made  by  the 
control  levers  and  the  resulting  motions  of  the  plane, 
including  rolling,  yawing,  pitching,  and  likewise  the 
attitude  of  the  plane  as  a  whole  in  relation  to  the  hori- 
zontal. 

A  wind  tunnel  of  the  Eiffel  type  will  be  erected  for 
model  tests  on  air  planes,  surfaces  and  propellers.  Hav- 
ing the  results  of  tests  on  models  and  full-sized  surfaces, 
it  will  be  possible  to  determine  more  accurately  the  laws 
by  means  of  which  results  from  model  tests  may  be  ap- 
plied to  full-sized  machines  and  surfaces. 


Survey  Enjrineers  Assigned  to 
Military  Duty 

Forty-five  engineers  of  the  Topographic  Branch  of  the 
Geological  Survey,  who  are  members  of  the  Engineer 
Officers'  Reserve  Corps,  have  been  assigned  to  active 
duty  and  ordered  to  rep'~»"t  by  letter  to  the  Director  of 
the  Survey,  at  Washington,  for  duty  in  connection  with 
military  mapping  now  being  done  for  the  War  Depart- 
ment. 

Among  the  men  affected  are  Majors  Frank  Sutton, 
William  H.  Herron,  Robert  B.  Marshall,  Glenn  S.  Smith. 
George  T.  Hawkins,  Robert  Muldrow,  .lames  H.  Jen- 
nings, William  H.  Griffin,  Robert  H.  Chapman,  Joseph 
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H.  Wheat  and  Albert  M.  Walker;  Captains  Claude  H. 
Birdseye,  Emory  I.  Ireland,  Clyde  B.  Kendall,  Albert 
Pike,  Herbert  H.  Hodgeson,  Carl  L.  Sadler,  J.  G.  Staack, 
William  L.  Miller,  Eugene  L.  McNair,  Asahel  B.  Searle, 
William  0.  Tufts,  Bertram  A.  Jenkins,  James  W.  Bag- 
ley  and  Calvin  E.  Giffin.  The  list  also  includes  20  first 
and  second  lieutenants. 


the  war  progresses,  the  waste  of  material  undoubtedly 
will  be  greatly  decreased  through  organizations,  but 
over  this  area  the  junkman  and  the  salvage  party  will 
reign  supreme  for  years  to  come. 


Price  of  Soft  Coal  Lowered 

As  a  result  of  the  conference  between  the  mine  oper- 
ators, the  Secretary  of  the  Interior,  Federal  Trade  Com- 
missioner Fort,  Chairman  Peabody  and  the  Committee 
3n  Coal  Production  of  the  Council  of  Nations  1  Defense, 
the  following  reductions  were  made  to  go  into  effect 
July  1  in  the  prices  of  coal.  In  the  various  coal  fields 
sast  of  the  Mississippi,  a  maximum  price  was  set,  pend- 
ing further  investigation,  ranging,  with  one  or  two  ex- 
ceptions, from  $3  to  $3.50  per  ton  of  2000  lb.  aboard  the 
:ars  at  the  mine. 

This,  according  to  the  Director  of  the  Geological  Sur- 
vey, will  eff'ect  a  reduction  to  the  consumers  east  of  the 
Mississippi  River  of  $15,000,000  a  month,  based  on  the 
output  of  free  coal  in  May  of  this  year.  These  prices 
do  not  affect  in  any  way  contracts  in  existence  or  sales 
oi  coal  for  foreign  or  export  trade. 

The  operators  tendered  to  the  Government  a  reduction 
from  these  reduced  prices  of  50c.  per  ton  for  coal  that 
the  Government  may  need.  No  action  was  taken  upon 
anthracite  prices  because  of  the  fact  that  these  prices 
had  already  been  acted  upon  by  the  Federal  Trade  Com- 
mission. Twenty-five  cents  per  net  ton  was  fixed  as  the 
maximum  price  for  coal  jobbers'  commission,  with  only 
one  commission,  no  matter  how  many  jobbers'  hands 
the  coal  may  pass  through. 

On  account  of  an  inadequate  representation  of  oper- 
ators west  of  the  Mississippi  River,  no  maximum  prices 
were  fixed  for  coal  from  those  districts.  A  supple- 
mentary statement  will  be  issued  shortly,  covering 
prices  on  coal  produced  in  those  districts.  The  operators 
present  at  the  conference  included  seven  for  each  coal- 
producing  state. 


Fortunes  of  War 

The  Germans  were  prodigal  in  their  use  of  iron,  says 
the  New  York  Sun,  when  they  constructed  their  defenses 
along  the  old  line  that  fell  before  the  rush  on  July  1, 
1916.  They  intended  to  stay  there  for  the  remainder 
of  the  war  and  then  recover  the  material  they  had  used 
in  construction.  WTien  the  British  bombardment  began, 
with  its  previously  unknown  force  of  destruction,  the 
iron  and  steel  collapsed  or  was  pounded  to  flinders. 
Taking  any  direction  from  Bapaume,  one  may  walk  for 
hours  over  fields  that  are  gold  mines  for  salvage  parties. 
If  the  barbed  wire  alone  could  be  bought  up  by  one 
company,  its  directors  could  retire  for  life  on  the  profits. 
Hundreds  of  thousands  of  miles  of  wire  remains  intact, 
some  of  it  still  unrusted. 

Standing  on  the  summit  of  the  Butte  de  Warlencourt, 
one  may  look  for  miles  over  a  territory  every  square 
foot  of  which  is  covered  with  iron,  steel,  old  boots,  rags, 
caps,  bottles  and  tools  of  every  description.  Shell  holes 
are  filled  with  debris  of  this  nature,  and  clear  to  the 
very  horizon  the  ground  is  pitted  with  these  holes.     As 


Wood  for  Next  Winter 

The  Department  of  Agriculture  authorizes  the  follow- 
ing :  To  meet  any  possible  coal  shortage  in  the  West 
next  winter,  more  extensive  use  of  fuel  wood  from  the 
national  forests  is  urged  by  the  Government  foresters, 
who  are  advising  both  ranchers  and  town  dwellers  to  be 
forehanded  in  making  arrangements  for  the  supply  of 
their  fuel  needs. 

The  supervisors  of  the  153  national  forests  will  be 
instructed  to  afford  all  possible  facilities  to  local  resi- 
dents wishing  to  obtain  cordwood,  which  settlers  may  se- 
cure free  for  their  home  use  and  which  is  sold  at  low 
rates  to  persons  cutting  and  hauling  in  order  to  sell  to 
others. 

Since  the  material  thus  utilized  is  mainly  dead  timber, 
its  removal,  it  is  explained,  helps  clear  up  the  forest 
and  thus  lessens  the  fire  menace.  Timber  that  is  insect- 
infested  or  old  and  deteriorating,  or  otherwise  damaged 
or  undesirable  from  the  forester's  standpoint,  is  also 
disposed  of  for  fuel  purposes.  The  demand  in  the  next 
12  months  is  expected  to  break  all  records. 

There  is  a  possibility  of  a  coal  shortage  because  of 
the  increased  demand  for  coal  by  industrial  plants  and 
the  lack  of  sufficient  means  of  transportation.  It  is  be- 
lieved that  it  will  be  quite  feasible  and  economical  for 
many  Western  communitites  to  utilize  an  increased 
quantity  of  national-forest  wood  for  fuel  next  winter. 


Survey  to  Issue  Geographical 
Handbooks 

The  geography  committee  of  the  National  Re.search 
Council  decided  to  secure  if  possible  the  preparation 
and  publication  of  a  series  of  handbooks  on  the  geogra- 
phy of  the  military  divisions  of  the  United  States,  in 
which  a  compact  statement  of  their  physical  features, 
leading  industries,  transportation  lines,  etc.,  should  be 
presented  in  form  for  ready  consultation  or  study  by 
army  officers  and  others. 

The  plan  gained  the  approval  of  the  council  and  of  the 
Army  War  College  and  was  submitted  to  the  Director  of 
the  United  States  Geological  Survey,  who  undertook 
to  have  the  handbooks  prepared  by  members  of  the  sur- 
vey in  cooperation  with  the  geography  committee.  They 
will  be  published  as  bulletins  of  the  Survey. 


The  Remedy  for  High  Prices 

In  its  July  circular  the  National  City  Bank  in  dis- 
cussing high  prices  among  other  things  says:  "High 
prices  are  never  welcome  to  those  who  have  to  pay  them, 
but  it  is  a  great  mistake  to  consider  only  their  immedi- 
ate and  uncomfortable  effects  without  regard  to  the  con- 
ditions that  caused  them  or  the  part  that  high  prices 
play  in  correcting  those  conditions.  High  prices  are  a 
sign  of  scarcity.  The  only  real  remedy  for  scarcity  is 
increased  production,  and  no  other  agency  is  so  directly 
effective  in  stimulating  production  as  high  prices.  They 
not  only  create  an  inducement,  but  they  supply  the  capi- 
tal for  the  effort." 
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The  Controversy  Over  Prices 

THE  controversy  over  the  prices  for  commodities 
that  has  been  going  on  in  Washington  ever  since 
the  United  States  entered  the  war  is  crystallizing.  Al- 
ready a  split  in  the  Cabinet  is  threatened  and  inevitably 
there  will  be  the  appeal  to  Caesar  that  a  fortnight  ago 
we  forecasted.  In  the  opinion  of  many  officials  the 
question  may  involve  the  entire  makeup  of  the  Council 
of  National  Defence  and  its  subordinate  civilian  com- 
mittees of  business  men. 

One  element,  said  to  include  most  of  the  membership 
of  the  defence  council's  committees,  is  for  a  purchasing 
policy  that  will  allow  liberal  profits  to  producers  to 
stimulate  production.  These  officials  declare  the  Govern- 
ment will  obtain  far  better  service  if  the  Government 
does  not  try  to  drive  its  bargains  to  hard.  This  is  the 
view  of  the  business  men  and  of  the  economists,  and 
apparently  is  supported  by  Secretary  Lane,  the  strong 
man  of  the  Cabinet. 

Other  officials,  led  by  Secretaries  Daniels  and  Baker, 
believe  the  Government  should  bring  every  pressure  to 
bear  to  obtain  the  lowest  possible  prices,  and  some,  it 
is  said,  are  for  commandeering  supplies.  This  is  the 
view  of  the  inexperienced  theorists,  the  politicians  cater- 
ing to  populistic  and  socialistic  dreamers,  who  see  in 
every  business  man  the  physiognomy  of  the  plunderer 
and  crook. 

There  is  a  third  and  even  more  alarming  view,  more 
alarming  owing  to  its  nonsensical  vagary.  The  Federal 
Trade  Commission,  which  is  investiga'ing  production 
and  manufacturing  co.sts  on  basic  materials,  takes  the 
position  that  any  prices  agreed  between  the  Govern- 
ment and  producers  or  fixed  under  a  power  to  com- 
mandeer .should  go  to  the  general  public  as  well.  If 
the  Government  goes  into  the  market  for  large  pur- 
chases at  low  prices,  it  is  pointed  out,  the  private  con- 
sumer will  be  forced  to  pay  even  higher  prices  than  he 
now  pays  because  producers  under  no  sort  of  restraint 
will  raise  their  price.s  to  him  to  make  up  for  their  loss 
in  selling  to  the  Government.  Some  members  of  the 
commission  are  for  legislation  to  meet  the  difflculty. 

The  Federal  Trade  Commission  is  correct  in  its  view 
that  if  the  Government  exacts  low  price.s  for  itself  the 
private  consumer  will  have  to  pay  even  higher  prices. 
That  is  certain.  Already  has  it  happened.  However, 
it  will  not  be  by  producers  raising  their  prices,  but  by 
con.'«umers  bidding  for  the  curtailed  supplies. 

But  if  the  view.s  of  the  Federal  Trade  Commission 
.thould  prevail,  if  the  Government  should  fix  low  prices 
for  everybwiy,  who  is  going  to  attend  to  the  distribu- 
tion? If,  for  example,  the  Government  has  fixed  the 
price  for  aluminum  at  2.5c.  per  lb.,  if  consumers  would 
like  to  buy  twenty  million  pounds  per  month  at  that 
price  but  the  supply  is  only  ten  million,  what  authority 


is  going  to  say  who  shall  have  it  and  who  shall  not? 

Suppose  the  Government  itself  needed  ten  million 
pounds  of  a  commodity,  had  fixed  a  price  for  it  at  cost 
plus  10%,  and  the  total  supply  was  but  half  the  amount 
required?  Who  is  going  to  furnish  the  capital  to  build 
the  plants  to  produce  what  is  needed? 

These  questions  are  not  stretching  of  the  imagina- 
tion. Great  Britain  had  to  answer  them  and  analogues 
of  their  principles  are  running  through  all  business 
today. 

If  business  organization  were  so  simple  as  Mr.  Daniels 
and  Mr.  Baker  believe,  innocently  but  ignorantly,  we 
might  defer  to  their  vanity,  or  sharp  practice,  and  sell 
them  commodities  at  less  than  the  market  price,  making 
it  up  from  1  he  other  customers,  just  as  the  greengrocer 
compensates  for  his  bad  accounts.  The  paying  custom- 
ers would  suffer,  but  the  natural  law  would  compel  them 
to  pay  the  penalty  for  bad  business  methods.  If  big 
business  were  so  simple  as  this,  we  say,  producers 
could  afford  to  be  indifferent  to  what  Mr.  Daniels  and 
Mr.  Baker  want  'o  do.  But  unfortunately  it  is  not  so 
simple,  and  the  disturbance  that  is  created  plays  the 
mischief  to  everybody. 

Consider,  for  example,  a  recent  transaction  in  copper. 
The  Government  bought  60,000,000  lb.  at  25c.,  the  mar- 
ket price  at  that  time  being  about  30c.  The  chairman  of 
the  copper  committee  asks  the  producers  to  contribute 
pro  rata  to  the  Government  contract.  \\Tiat  happens? 
The  small  producers — those  who  sell  their  ore  to  smelt- 
ers, whose  output  is  individually  small,  but  in  the  ag- 
gregate is  considerable — can  not  conveniently  be 
reached  and  escape  their  quota,  which  causes  the  larger 
producers  to  supply  more  than  their  share.  The  refiners 
who  buy  copper  material  on  average  price  contracts, 
and  this  represen's  a  large  proportion  of  the  total  busi- 
ness, can  not  contribute,  for  they  can  not  buy  copper  at 
.SOc.  and  sell  it  for  25c.  and  long  remain  solvent.  Many 
of  these  contracts  are  with  foreign  producers,  includ- 
ing British.  If  the  ideas  that  prevail  in  Washington 
are  carried  out.  that  is,  not  only  buying  cheaply  for  this 
Government  but  also  for  our  Allies,  we  are  likely  to 
witness  this  condition,  namely:  (1)  The  subtraction 
from  the  market  of  a  large  quantity  of  copper  at  a 
relatively  low  price.  (2'»  Further  rise  in  the  free  market, 
owing  to  hat  subtraction.  (3)  Payment  by  American  re- 
finers to  British  producers  at  the  high  market  prices, 
according  to  the  contracts  with  them.  (4)  Dear  copper  to 
American  consumers.  (5)  American  producers  sup- 
plying cheap  copper  to  the  British  Government  and  Brit- 
ish consumers,  (fit  American  Government  losing  taxes 
on  excess  profits.     This  would  be  rank  stupidity. 

The  wiseacres  of  the  Federal  Trade  Commission  ap- 
parently have  some  glimmerings  of  ideas  as  to  how 
things  would  work,  so  they  propose  to  limit  prices  to 
ever>body.     In  other  words  they  would  put  a  bligh. 
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upon  production.  If  there  is  one  sure  formula  for  losing 
the  war  they  have  got  it. 

Not  only  would  their  project  discourage  production  in 
this  country,  but  also  would  it  result  in  a  large  de- 
crease in  the  importation  of  raw  copper  into  this  coun- 
try, which  importations  constitute  a  large  part  of  the 
supply  of  our  refiners.  If  the  price  paid  for  copper 
abroad  were  around  30c.,  and  if  sellers  in  the  United 
States  were  forced  to  give  away  copper  at  a  lower  price, 
it  would  be  but  natural  that  the  blister  copper  now  com- 
ing to  this  country  from  South  America,  South  Africa 
and  elsewhere  would  first  be  held  back  and  later,  when 
adequate  refining  facilities  had  been  established  in  Eu- 
rope, would  find  its  way  thither. 

This  whole  matter  of  price  fixing,  commandeering, 
etc.,  has  received  something  of  a  shock  with  respect  to 
the  foolish  whisky  amendment  that  the  Senate  tacked  on 
to  the  food  bill.  According  to  this  the  President  was 
directed  to  commandeer  all  distilled  spirits  in  the  bonded 
warehouses  of  the  United  States;  and,  after  paying  to 
owners  thereof  the  cost  of  production,  plus  10%,  redis- 
till this  liquor  for  the  production  of  alcohol  for  Govern- 
ment use. 

The  same  Senators  who  voted  for  this  on  Saturday 
admitted  on  Monday  that  the  project  is  in  direct  viola- 
tion of  Article  V  of  the  Constitution  of  the  United 
States,  which  says :" .  .  .  nor  shall  private  property 
be  taken  for  public  use  without  just  compensation."  "In 
fixing  the  price  at  which  whisky  in  bond  is  to  be  taken 
over  by  the  President,"  said  Senator  Shields,  "this  bill 
has  become  involved  in  a  judicial  complication.  The 
Senate  has  undertaken  to  arrogate  to  itself  power  that 
belongs  to  the  courts.  Congress  may  legislate  power  to 
commandeer,  but  when  it  attempts  to  fix  prices,  it  en- 
croaches upon  the  authority  of  the  judiciary.  How  can 
Congress  say  what  is  to  be  a  fair  price  for  property  to 
be  taken  over  unless  there  has  been  an  exhaustive  in- 
quiry into  it?  To  say  that  cost  plus  10%  is  a  fair  price 
for  this  whisky  is  to  hit  arbitrarily  upon  a  price  with- 
out any  real  attempt  to  arrive  at  a  fair  calculation. 
Manifestly,  if  any  price  is  to  be  fixed  by  Congress,  it 
ought  to  be  the  market  price  and  not  the  cost  of  pro- 
duction plus  something." 

It  looks  as  if  what  would  be  unconstitutional  with 
respect  to  whisky  would  be  also  unconstitutional  in  the 
cases  of  steel,  coal,  copper,  etc.  It  looks,  moreover,  that 
when  Secretary  Daniels  and  Secretary  Baker  have  been 
obtaining  supplies  by  fair  trading  with  the  producers, 
they  have  been  correct,  but  when  commandeering  at 
prices  fixed  arbitrarily  by  themselves  they  have  been 
acting  unconstitutionally. 


charges  the  I.  W.  W.  with  "participation  in  a  nation- 
wide conspiracy  to  shut  down  the  copper  mines  of  the 
country.  There  is  no  doubt  the  I.  W.  W.  are  trying 
to  put  us  (the  International  Union)  in  a  bad  light  with 
the  Arizona  operators.  If  there  should  be  any  violence 
in  Arizona,  I  lay  it  at  the  door  of  the  I.  W.  W."  To 
mining  operators  who  know  his  past  history,  it  is  inter- 
esting to  see  President  Moyer,  of  the  International 
Union  of  Mine,  Mill  and  Smelter  Workers,  posing  as  an 
apostle  of  peace  and  gentleness. 

Only  about  three  years  ago  Moyer's  organization, 
then  known  as  the  Western  Federation  of  Miners,  had 
acquired  such  a  reputation  for  violence  that  mining 
operators  would  no  longer  deal  with  it.  Its  record  of 
murder  and  incendiarism  had  practically  wrecked  it.  It 
had  alienated  the  active  support  of  the  better  class  of 
miners,  lost  all  its  important  strikes  and  the  sympathy 
of  the  outside  public  in  the  mining  communities.  Its 
name  meant  only  strikes,  violence,  loss  of  wages  and  of 
business.  It  had  passed  the  zenith  of  its  power  through 
violence.  But  President  Moyer  had  a  vision.  The  West- 
ern Federation  was  taboo,  but  who  would  know  it  if  it 
were  called  "International?"  The  violent  Western  Fed- 
eration went  into  the  chrysalis,  and  by  a  change  of  name 
we  are  now  to  understand  that  it  has  evolved  into  a 
beautifully  painted  moth  of  peaceful  and  model 
unionism. 

After  a  few  sonorous  platitudes  over  the  irregularity 
and  destructiveness  of  the  I.  W.  W.  enfant  terrible, 
President  Moyer  expects  that  mining  operators  will  wel- 
come the  opportunity  to  sign  up  with  the  International. 
Thus  might  the  metal-strike  situation  be  cleared  up — to 
the  great  advantage  of  the  Western  Federation's  new 
child.  And  President  Moyer  would  have  outwitted  his 
old-time  associate,  W.  D.  Haywood,  now  head  of  the 
I.  W.  W.,  and  would  also  have  paid  back  that  old  score 
in  Butte  where  the  I.  W.  W.  succeeded  in  routing  the 
Western  Federation's  local,  dynamiting  its  hall  and  re- 
quiring the  militia  to  restore  order  in  the  internecine 
fight.  Which  gets  us  back  to  an  old  question,  "Can  the 
leopard  change  his  spots?" 


Moyer  versus  Haywood 

ONCE  the  pot  called  the  kettle  black.  Pres.  Charles  H. 
Moyer,  of  the  International  Union  of  Mine,  Mill  and 
Smelter  Workers,  is  credited  with  the  following  remarks 
about  that  horrid  child  of  the  I.  W.  W.,  the  Metal  Mine 
Workers  Industrial  Union,  which  is  now  interfering,  by 
strikes,  with   the  copper  production  of  the  West:  He 


This  Milling  Number 

THIS  special  number  of  the  Journal,  devoted  espe- 
cially to  the  interests  of  mill-men,  is  the  second  of 
the  series,  the  first  having  been  published  just  about  a 
year  ago.  Since  that  first  publication,  important  things 
have  happened  in  the  practice  of  ore  milling,  and  we  are 
able  therefore  to  report  some  exceptionally  interesting 
things  in  this  issue. 

Most  noteworthy,  perhaps,  is  the  successful  develop- 
ment of  the  ammonia  leaching  process  by  the  Calumet 
&  Hecla  company,  which  is  thoroughly  described  by  Mr. 
Benedict,  metallurgist  of  the  company.  We  feel  sure 
that  his  article,  so  excellently  presented,  will  be  re- 
garded as  one  of  the  most  important  contributions  of 
the  year.  Ammonia  leaching,  both  for  copper  and  zinc, 
has  long  been  a  subject  of  experimentation,  but  it  re- 
mained  for   Mr.   Benedict  to   make   it  a   metallurgical 
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process  of  application  in  practice  on  a  large  scale.  The 
Calumet  &  Hecla  company  is  doing  other  interesting 
things,  such  as  the  oil  flotation  of  finely  divided  native 
copper  contained  in  slimes,  of  which  it  looks  as  if  we 
are  destined  to  hear  successful  things  later. 

The  flotation  process  receives  much  attention  in  this 
issue,  in  view  of  its  great  importance  in  the  art.  The 
contributions  of  Mr.  Coghill,  Mr.  Adams  and  Mr.  Kirt- 
ley  are  all  illuminating  and  valuable.  The  other  articles, 
touching  upon  such  questions  as  mill  lighting,  ore  crush- 
ing, drum  filters  and  general  milling  practice,  are  all  by 
competent  authorities  and  are  of  the  kind  of  article 
that  our  milling  readers  like  to  have. 


The  Flotation  Litigation 

WE  CONFESS  to  feelings  of  impatience  and  vexa- 
tion that  the  litigation  over  the  flotation  patents 
is  so  long  drawn  out  that  it  looks  interminable.  Court 
after  court  decides,  even  the  highest  court,  and  it  is 
hoped  that  there  will  be  a  pronouncement  that  will  settle 
all  things.  But  it  turns  out  there  is  only  settlement  of 
some  things  and  there  is  always  left  some  foothold  for 
fresh  litigation.  Is  not  there  reasonably  an  irritation 
that  the  respective  litigants,  with  their  costly  lawyers 
and  experts,  cannot  present  this  case  in  such  a  way  as 
will  permit  a  final  adjudication  by  the  courts? 

In  our  last  comments  on  this  subject,  following  the 
Philadelphia  deci.sion,  we  made  the  remark,  based  upon 
an  abstract  of  the  decision,  that  it  seemed  to  "nail  Cal- 
low." After  reading  the  full  text  of  the  decision,  it 
appears  that  that  may  not  be  so  and  that  there  is  indeed 
ground  for  the  further  litigation,  which  is  promised. 

In  order  to  get  a  correct  idea  of  how  things  stand,  we 
must  go  back  to  the  decision  of  the  United  States  Su- 
preme Court,  Dec.  11,  1916,  in  the  case  of  Mineral  Sep- 
aration vs.  Hyde.  That  high  court  dwelt  especially  upon 
the  e.s.sence  of  the  invention  being  in  the  use  of  an 
amount  of  oil  that  is  "critical,"  in  fact,  less  than  I'^/v 
figured  with  respect  to  the  ore.  Together  with  the  use 
of  oil  within  that  limitation,  was  the  impregnation,  by 
agitation,  of  the  mass  of  ore,  oil  and  water.  The  court 
said: 

The  process  of  the  patent  in  suit,  as  described  and  prac- 
ticed,  consists  in  the  use  of  an  amount  of  oil  which  is 
"critical,"  and  minute  as  comparod  with  the  amount  used 
in  prior  processes  "umountinij  to  a  fraction  of  l'  on  the 
ore,"  and  in  so  imprecnating  with  air  the  mass  of  ore  and 
water  used,  by  aKitation — "by  beating  the  air  in  the  mass" — • 
as  to  cause  to  rise  to  the  surface  of  the  mass,  or  pulp,  a 
froth,  peculiarly  coherent  and  persistent  in  character. 

In  rendering  its  decision,  the  court  said: 

The  patent  must  be  confined  to  the  results  obtained  by 
the  use  of  oil  within  the  proportions  often  described  in  the 
testimony  and  in  the  claims  of  the  patent  as  "critical  pro- 
portions" amounting  to  a  fraction  of  !'•    on  the  ore. 

We  have  published  in  the  Jnurnal  the  full  text  of  the 
majority  opinion  of  the  I'nited  States  Circui  Court  of 
Appeals  for  the  Third  Circuit  in  the  ca.se  of  Minerals 
Separation  vs.  Miami  Copper  Co.,  which  for  convenience 
is  referred  to  a.s  the  Philadelphia  decision.  In  that  de- 
cision, and  in  the  arguments  preceding  it,  tnere  is  ap- 
parently ii  wide  difference  in  the  interpretation  placed 


by  the  contestants  and  by  the  court  upon  decisions 
previously  rendered.  This  resolves  itself  essentially 
into  the  question  of  how  the  mass  of  ore,  oil  and  water 
be  impregnated  with  air. 

The  defendant  in  the  Philadelphia  case  maintained 
that  the  Supreme  Court  interpreted  the  patent  and 
limited  its  scope  through  the  introduction  "by  beating 
the  air"  into  mass.  The  patent,  however,  does  not  use 
the  words  that  are  quoted,  and  the  Philadelphia  court 
did  not  think  that  these  words,  as  used  by  the  Supreme 
Court  in  describing  the  process,  could  be  construed  as  a 
limitation  upon  the  process.  The  defendant,  moreover, 
maintained  that  the  Supreme  Court  limited  the  patent 
to  agitation  by  mechanical  means,  thereby  excluding 
pneumatic  means,  but  the  Philadelphia  court  did  not 
agree  with  that  contention.  Furthermore,  the  defend- 
ant argued  that  in  the  use  of  the  Callow  cell  alone  there 
was  no  agitation,  the  air  introduced  through  the  bottom 
simply  rising  to  the  surface  in  short-lived  evanescent 
metal-bearing  bubbles  forming  a  "foam." 

The  Philadelphia  court  held  that  in  practices  at 
Miami  where  the  ore  was  handled  by  centrifugal  pumps 
and  Pachuca  tanks,  as  well  as  by  Callow  cells,  there  was 
mechanical  agitation,  and  consequently  infringement 
of  the  Minerals  Separation  patent  that  had  previously 
been  upheld  by  the  Supreme  Court. 

The  Philadelphia  court  said,  however,  that  it  is  true 
that  in  the  use  of  the  Callow  cell  the  behavior  of  the 
froth  is  diff'erent  from  what  it  is  when  agitation  is  prac- 
ticed. Also,  that  it  is  true  that  in  the  Callow  cell  aera- 
tion is  direct  and  is  not  the  result  of  or  caused  by 
agitation.  The  court  said,  further:  "The  operation  in 
the  Callow  cell  certainly  possesses  these  distinguishing 
features  from  operation  of  the  process  where  aeration 
is  caused  by  agitation." 

The  Philadelphia  court  then  became  distinctly  mud- 
dled. The  defendant  in  the  case  urged  that  the  opera- 
tion of  the  Callow  cell  was  not  dependent  upon  the 
precedent  treatment  of  pulp  in  the  Pachuca  tank  and 
that  the  same  results  could  be  obtained  from  the  Callow 
cell  without  such  previous  agitation  and  aeration.  The 
court  said  that  it  found  "nothing  in  the  evidence  or  in 
the  demonstrations  which  justified  that  argument,"  but 
admitted  that 

If  the  only  agitation  to  which  the  pulp  was  subjected 
(after  such  agitation  as  in  the  prior  art  was  necessary  to 
mix  the  oil  and  ore)  was  the  agitation  of  the  Callow  cells, 
we  would  not  say  that  that  agitation  amounted  to  or  was 
the  equivalent  of  the  violent  agitation  of  the  patent  dis- 
closure and  constituted  infringement. 

Subsequently,  there  came  the  statement  of  an  oflicor 
of  the  Miami  Copper  Co.,  which  was  publL-jhed  in  the 
Joiininl  a  few  weeks  ago,  to  the  eflfect  that  the  centrif- 
ugal pump,  the  break  in  the  circuit  and  the  Pachuca- 
tank  jigitation  have  not  constituted  a  part  of  the  process 
used  by  his  company  for  some  time  back;  and  that  the 
company  dties  not  now  infringe,  inasmuch  as  the  Callow 
cell,  unless  preceded  by  agitation  greater  than  that  of 
the  prior  art,  is  not  an  infringement.  This  contention 
is  apparently  (luite  in  line  with  what  was  said  in  the 
Philadelphia  decision.     It  is  unfortunate  that  this  im- 
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portant  point  was  not  brought  out  in  the  trial  of  the 
case.  Clearly,  there  must  be  further  litigation  to  settle 
the  status  of  the  Callow  cell  and  the  principle  involved 
in  it,  which  is  apparently  exempted  by  the  Philadelphia 
decision,  while  on  this  point  the  Supreme  Court  decision 
is  doubtful. 

Besides  this  point  there  is  the  new  contention  of 
Minerals  Separation  that  the  decision  of  the  Supreme 
Court  as  to  less  than  I'^c  of  oil  is  not  limiting.  Alto- 
gether there  is  still  confusion,  which  must  be  dispelled 
before  the  situation  will  become  clarified. 


Metallurgical  Mills  of  United  States 

ACCORDING  to  a  careful  compilation  of  plants  listed 
in  the  various  volumes  of  "Mineral  Resources"  up 
to  the  year  1912,  in  that  year  there  were  in  existence 
1592  plants  with  an  aggregate  daily  capacity  of  182,116 
tons,  or  an  annual  capacity  of  54,635,000  tons.  These 
figures  did  not  include  any  plants  operated  in  connection 
with  the  iron-ore  industry,  or  any  in  the  central  belt  of 
the  states  from  Michigan  to  Arkansas,  or  in  the  East. 

A  compilation  of  the  Michigan  copper  concentrators 
made  from  the  "Copper  Handbook,"  1913,  gives  19 
mills  having  69  stamp  heads  then  operating  with  an 
aggregate  daily  capacity  of  55,350  tons,  or  an  annual 
capacity  of  16,500,000  tons. 

According  to  the  publication  of  the  Missouri  Bureau 
of  Mines,  in  the  year  1914  there  were  then  operating 
within  the  state  135  mills  having  an  aggregate  daily 
capacity  of  44,750  tons,  or  about  13,425,000  tons  annu- 
ally. The  milling  capacity  of  65  plants  in  the  Wisconsin- 
Illinois  zinc-lead  district  as  compiled  by  the  Jouivml's 
correspondent  is  7130  tons  daily  of  20%  ore,  or  about 
25%  greater  for  10 '^c  ore  or,  say,  8900  tons.  His  esti- 
mate is  in  error  regarding  the  capacity  of  the  Mineral 
Point  Zinc  Co.  as  shown  by  that  company's  own  report 
to  the  Journal.  The  correction  is  about  215  tons  daily 
to  be  added  to  the  above  figures,  bringing  the  total  to, 
say,  9100  tons  daily,  or  2,730,000  tons  annually. 

From  the  Journal's  annual  reports  on  new  construc- 
tion from  1913  to  1915  inclusive  is  compiled  a  list  of 
231  new  mills  having  an  aggregate  daily  capacity  of 
56,300  tons,  or  16,890,000  tons  annually. 

Adding  the  totals  enumerated  gives  a  total  of  2042 
plants  having  an  annual  milling  capacity  of  104,180,000 
tons.  This  does  not  include  iron-ore  plants  or  other 
metallurgical  plants  in  states  of  the  Atlantic  Coast 
group.  Reports  from  50  of  the  largest  iron-mining 
companies  show  that  10  of  them  mill  annually  4,717,000 
tons,  so  that  the  total  iron  milled  probably  at  least  ap- 
proximates 5,000,000  tons. 

With  no  allowance  made  for  destruction  by  fire  and 
other  causes  since  1912,  we  shall  not  be  far  wrong  in 
stating  that  up  to  the  beginning  of  1916  there  were 
2052  mills  in  existence  having  an  annual  capacity  of 
nearly  110,000,000  tons  of  ore.  Exactly  how  many  of 
these  mills  are  active  at  present,  it  is  of  course  impos- 
sible to  state,  but  probably  a  very  large  proportion  oper- 
ated during  1916. 


In  the  Journal's  attempt  to  get  an  idea  of  the  capacity 
of  those  active,  230  requests  for  information  were  sent 
out  to  the  largest  companies,  which  produce  about  75% 
of  the  total  output,  of  which  170,  or  about  74%  of  the 
total,  replied.  The  replies  of  these  170  probably  repre- 
sent 60^c  of  the  total  mineral  output  of  the  country. 
Of  the  170  companies  replying,  110  operate  mills  having 
an  aggregate  milling  capacity  of  63,188,695  tons  annu- 
ally, as  shown  in  the  following  tabulation : 

Tj-pe  of  Mines  Number  Reporting  Annual  Capacity 

1.  Gold  and  silver 46  9  363  225 

2.  Copper        30  39!oio;500 

3.  Lead  and  zinc 24  10,093.130 

4.  Iron  mines 10  4,716,820 

110  63.188,695 

These  figures,  imperfect  as  they  are,  give  some  idea 
of  the  magnitude  of  the  ore-milling  industry  of  the 
United  States.  Probably  50 "^c  of  all  the  ore  mined  in 
the  United  States  has  to  pass  through  a  mill.  If  we 
exclude  iron  ore,  the  proportion  is  much  higher. 


Coarse  and  Fine  Crushing  of  Ores 

THE  brief  article  in  this  issue  by  David  Cole,  where- 
in he  describes  the  recently  constructed  plant  of  the 
New  Cornelia  company,  is  full  of  meat.  The  chief  re- 
gret of  our  readers  will  be  that  Mr.  Cole  did  not  enlarge 
upon  his  interesting  subject.  Technical  literature  is 
incalculably  enriched  by  the  contributions  of  such  ex- 
perts as  he. 

The  coarse-crushing  plant  was  Mr.  Greenway's  idea 
and  was  splendily  worked  out  by  Mr.  McGregor,  as  was 
also  the  storage  bin,  which  is  out  of  the  usual,  being  a 
square  floor  of  concrete  90  x  96  ft,  standing  upon  130 
reinforced-concrete  posts  10  ft.  high  and  provided  with 
side-boards  of  looped  steel  to  confine  the  toe  of  the  pile, 
so  to  speak,  on  the  four  sides.  At  Ajo  it  is  referred  to 
as  being  a  reminder  of  the  original  University  on  the 
Nile. 

The  fine-crushing  plant  and  the  redesign  of  the  crush- 
ing units  were  Mr.  Cole's  own  work.  They  have  proved 
good  as  far  as  they  have  gone.  It  is  prophesied  that  the 
remodeled  Symons  disk  crusher  of  vertical  type  will 
take  the  place  of  the  horizontal  type,  and  when  better 
known  will  largely  replace  rolls  for  dry  crushing,  and 
especially  for  granulating  work. 

Mr.  Burch  was  the  pioneer  in  visualizing  the  possi- 
bilities of  the  fine-reduction  disk.  If  his  problem  at 
Inspiration  had  not  worked  out  best  with  Marcy  mills, 
he  would  doubtless  have  done  the  remodeling  necessary 
to  make  the  disk  crusher  reliable  and  good.  It  fell  to 
the  lot  of  Mr.  Cole  to  do  that,  and  it  is  pleasing  to  re- 
port the  success  that  seems  to  be  following  his  work. 


We  receive  a  certain  number  of  anonymous  letters. 
These  are  more  generally  of  approving  character  than 
critical.  We  should  like  to  make  use  of  some  of  them, 
but  we  cannot  break  our  rule  that  we  do  not  pay  atten- 
tion to  anonymous  letters.  We  do  not  see  why  any  of 
our  friends  should  omit  to  sign  communications  of  this 
sort.  Signature  is,  of  course,  simply  an  evidence  of 
good  faith,  and  not  necessarily  for  publication. 
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Personals 


H.  H.  Knnx  has  recently  returned  to 
New  York  from  a  trip  to  Mexico 

John  M.  Fox  has  returned  to  Tonopah, 
Nev.,  to  make  his  headquarters  there. 

W.  E.  EellH.  of  the  Cia.  Metalurgica  Mexi- 
cana.    will    leave   for   the  south   next   week. 

W.  F.  Hannbrourk,  of  the  Anaconda  Cop- 
per Mining  Co  .  was  a  recent  visitor  at  Ajo. 
Ariz. 

Frederic  dr  P.  Hone  &  Co.,  engineers, 
announce  the  removal  of  their  New  York 
office   to   13-21    Park  Row. 

Herbert  C.  Hoover,  on  July  4.  was  created 
a  Commander  of  the  Legion  of  Honor  by 
the   I-tench   Government 

W.  H.  Bennett,  W.  J.  Wheelen  and  How- 
ard Moore,  formerly  of  Morococha.  Peru, 
have  recently  Joined  the  staff  of  the  Andes 
Exploration    Co.   at    .Arequipa. 

M.  K.  Rodffert*  was  reported  in  the  issue 
of  June  30  as  having  died  in  Pittsburgh. 
This  was  an  error.  Mr  Rodgers  has  been 
seriously  '11  but  is  said  to  be  Improving 
slowly. 

Henry  O.  Smith,  superintendent  of  the 
La  Luz  mine  in  Nicaragua,  recently  arrived 
in  Blueflelds  on  his  way  back  to  the  mine, 
after  a  three  months'  vacation  in  the  United 
States. 

Snmnrr  S.  Smith  is  at  the  Eska  Creek 
coal  mine.  Anchorage.  Alaska,  .icting  as 
resident  engineer   in  charge  of  the  opening 


Leo  Frank  Arnold  of  Brooklyn,  N.  Y., 
aged  35.  passed  away  at  Tucson,  Ariz.. 
June  1.  He  was  graduated  from  the  Michi- 
gan College  of  Mines  in  1903  and  had  been 
with  the  (leneral   Development  Co. 

W.  Scott  McrombR,  veteran  blast-fur- 
nace manager  of  the  Mahoning  Valley, 
died  recently  at  his  home  in  Youngstown, 
Dhio.  after  prolonged  illness,  aged  78  years. 
In  the  late  sixties  he  became  manager  of 
the  Struthers.  Ohio,  blast  furnace,  where 
he  remained  10  years,  and  for  the  follow- 
ing 27  years  he  was  superintendent  of  the 
Lowellville,    Ohio,   stack. 


Societies 


J.  'S.  Stewart,  superintendent  of  the 
PIckands  Mather  Co.'s  mines  on  the  eastern 
end  of  the  Mesabi  range  for  the  last  six 
years,  has  resigned.  He  is  succeeded  by 
D.    Cavin,   of  McKinley,  Minn. 

I..  D.  RlrkrllK  left  on  July  5  for  Warren. 
.Arizona,  to  take  three  months'  complete 
rest.  His  health  is  very  much  improved, 
but  it  will  probably  be  a  long  time  before 
he   fully  regains   his   strength. 

Jay  A.  Carpenter  has  resigned  as  general 
superintendent  of  the  .N'cvada  Packard 
Mines  Co..  at  Rochester.  Nev.  No  successor 
Is  to  be  appointed  as  the  president  of  the 
company  Is  taking  personal   charge. 

H.  Marten,  chief  engineer  for  the  Oliver 
Iron  Mining  Co,  at  Hibbing.  Minn,  has 
been  aiipointed  district  engineer  for  the 
same  company  at  Virginia,  Minn.  L.  L. 
Davenport  has  been  made  chief  engineer. 

Rdwin  S.  Hoallch  has  resigned  his  po- 
sition with  the  Bureau  of  Mines  to  go  on 
the  engineering  staff  of  Fletcher  Hamilton, 
state  mineralogist  of  California.  B.  O. 
Pickard  has  been  appointed  to  the  va- 
cancy. 

S.  C.  nickinaon,  who  was  in  charge  of 
the  demonstration  work  nf  the  United  States 
Bureau  of  Mines  at  the  exposition  in  San 
Francisco,  has  been  appointed  safety  engi- 
neer for  the  Arizona  State  Bureau  of 
Mines. 

H.  Robinnon  Plate  has  gone  to  California 
as  repre.sentative  of  a  company  that  has 
taken  an  option  on  the  Sheep  Ranch  mine 
on  the  Mother  I..ode  His  addre.ss  will  be 
Sheep    Ranch.    Calaveras    County.    Calif 

N.  H.  Kmmona,  2il.,  formerly  general 
manager  of  the  TenncHsee  Copper  Co  .  has 
returned  tn  li.iston.  lifter  several  months' 
work  developing  a  bauxite  mine  in  Oeorgia 
His  Boston  nillce  is  Room  3.^0,  John  Han- 
cock  Building. 

H.  C.  Rydlnv  has  been  chosen  vice-presi- 
dent of  the  Tennessee  Coal,  Iron  and  Rail- 
road Co.,  to  succeed  Frank  H  Crockard, 
who  has  gone  to  the  Nova  Scolla  Steel  Co. 
C.  J.  Barr  has  been  appointed  general 
duperintendenl    in   place  of   Mr     Ryding 

Prof.  Slarrord  F.  Klrk|in(rtck,  of  Queens 
University,  has  tie.-n  awarded  the  McCharles 
prize  for  the  ill.i.  overy  of  new  processes 
for  til-  I.I. .  ii.il  ,ti., II  i.f  silver  from  solu- 
II'"  M'l   for  the  separation 
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International  Aasociation  of  Industrial 
Accident  Boards  and  Commissions  will  hold 
its  fourth  annual  convention  at  Boston  dur- 
ing  the   third   week   in   .August.    IS  17. 

Mining  and  Metallurgical  Society,  New 
York  Section,  will  hold  a  meeting  at  the 
Engineer's  Club,  32  \V.  40th  St  .  on  Wed- 
nesday. July  18.  at  8  pm.  preceded  by 
an  informal  dinner  at  6:  30  p  rn. 

American  Electro-Chemical  Society  will 
hold  its  32nd  general  meeting  in  Pittsburgh, 
Oct.  3-6.  Delegates  are  invited  to  arrive 
on  Oct.  2,  to  get  together  informally.  A 
symposium  on  "Electro-Chemical  War  Sup- 
plies" will  be  held  the  morning  of  Oct.  4. 
Special  entertainment  features  have  been 
provided. 

American  AsHociation  of  Engineers  has 
tested,  for  two  years,  the  rendering  of 
service  to  technical  engineers  through  its 
department  known  as  the  Service  Clearing 
House.  The  association  now  proposes  to 
broaden  the  scope  of  activity  by  offering 
to  put  business  men  and  men  in  public 
office  in  touch  with  competent  consulting 
engineers  to  carry  out  any  work  of  an 
engineering  nature.  Frequently  municipali- 
ties desire  such  information,  but  are  at  lo.ss 
as  to  where  they  may  get  in  touch  with 
men  in  whom  they  may  have  full  contldence. 
If  given  publicity,  the  Association  believes 
that  it  can  render  a  great  service  both 
to  the  public  as  well  as  to  consulting 
engineers.  .\  record  of  engineers  and  their 
work  is  kept  through  which  employers  may 
find  men  who,  in  their  opinion,  possess 
desirable  qualifications.  The  average  num- 
ber of  men  placed  in  touch  with  vacancies 
has  approximated  100  per  month  during 
the  last  two  years.  For  this  service  no 
commission  was  charged,  the  membership 
dues  defraying  all  expenses. 

I'nited  Engineering  Society's  Engineering 
Council  held  its  first  meeting  on  June  27. 
in  the  rooms  of  the  American  Societ.v  of 
.Mechanical  Engineers.  The  following  offlc- 
ers  were  elected:  President,  I.  N.  Hollls : 
vice  presidents.  H.  W.  Buck  and  (leorge 
F.  Swain  ;  -secretary.  Calvert  Townley : 
executive  committee,  the  four  officers  named 
together  with  J.  Parke  Channlng  and  1>.  S 
Jacobus.  Ways  and  means  were  discussed 
by  which  the  founder  societies  through  the 
Council  may  be  of  u.se  to  the  nation  A 
resolution  was  adopted  instructing  the 
executive  committee  to  coiiperate  with  the 
Oovernment  in  procuring  the  .services  of 
engineers,  A  committee  of  three  consisting 
of  H,  W.  Buck.  A.  M.  C.reene.  Jr.  and 
ICdmund  B.  Klrby,  was  appointed  to  con- 
sider the  best  means  of  utilizing  the  in- 
ventive ability  of  members  of  the  founder 
societies.  The  Council  has  recently  come 
Into  being  as  a  medium  of  cottperation 
between  the  four  national  engineering 
societies  Its  function  Is  to  spi-ak  author- 
itatively for  all  member  societies  on  all 
public  questions  of  a  common  Interest  or 
concern  to  engineers  The  couni'il  is  com- 
posed of  21  memlters,  5  being  a|>pointed  by 
each  of  the  4  founder  societies  and  4  by 
the    United    Engineering    Society. 

"""I 

Industrial  News  1 

The  fJenrrnI  Elpctrtc  Co,  announces  the 
removal  of  its  New  Vork  olllces  from  the 
Hudson  Terminal  Building.  30  Church  .St  . 
lo    the    Mipiltable    Building.    120    Broadway 

I'nited  '/.Inc  Smelling  Corporation,  to- 
gether with  the  IVarlnmn  Co,  Inc,  aixl  Ihe 
Clarksburg  Zinc  Co.  have  n'moved  Ihclr 
■  .dices  from  Chirksburg.  W.  Va  .  to  9!t  John 
SI  .   New    Vork  City 

Mark  R.  I.anib  has  received  orders  from 
Bolivia  for  Dorr  classifier  eciulpment  and 
for  a  *0-hp  ,  double-drum  electric  hoist. 
Reasonalily  proni|i(  delivery.  12  weeks,  has 
b«en  obtained  for  the  hoist.  In  view  of  the 


present  congested  state  of  the  machinery 
market. 

Edwin  G.  Hatch,  consulting  engineer. 
New  York,  is  supplying  the  Mother  Lode 
Copper  Mines  Co.  of  Alaska  with  oil-burning 
boilers,  steam  turbine,  transmission-line 
equipment,  eta,  to  increase  the  company's 
copper  output. 

.  The  .Miami  -Metals  Co.,  which  is  operat- 
ing one  of  the  Iroquois  furnaces  at  Chl- 
^go  on  manganese  alloys,  has  bought  the 
/Zimmerman  mine  at  Iron  River,  Mich.,  from 
the  Spring  Valley  Iron  Co.  The  mine 
shipped    145,716  tons  last  year. 

New  Jersey  Meter  Co.  is  offering  a  new 
type  of  air  meter  that  is  said  to  show  In- 
stantly the  flow  of  compres-sed  air  in  a 
pipe  or  hose.  The  'Tool-om-eter."  as  it  is 
called,  measures  the  consumption  of  any 
apparatus  actuated  by  compressed  air. 

Pensacola  Tar  and  Turpentine  Co..  Oull 
Point.  Fla..  producers  of  flotation  oils,  an- 
nounce that  commercial  conditions  make 
necessary  an  advance  In  the  price  of  its 
products,  in  addition  to  extra  charges  for 
metal  packages,  which  are  becoming  extra- 
ordinarily scarce 

Edisun  Storage  Battery  Supply  Co.  an- 
nounces the  appointment  of  D.  B.  Mugan  as 
resident  manager  at  New  Orleans.  I.,a  .  with 
headquarters  at  201  Baronne  St  Mr 
MiJgan  was  formerly  associated  with  the 
IMinois  Central  Railroad  Co  as  head  of  its 
New    Orleans    Electrical    Department 

The  Booth-Hall  Co.,  Chicago,  has  been 
formed  to  build  electric  furnaces.  Follow- 
ing are  officers  of  the  new  company  •  C 
H.  Booth,  president  ;  Julius  A.  Hall  vice 
president;  W.  K.  Booth,  metallurgist:  W. 
D.  Walker,  sales  manager.  F.  J  Sheldon, 
secretary  Patents  are  being  sought  on  the 
Booth-Hall   electric  furnace. 

RefrBctorie!.  ManufacturerH'  Anaoclalion 
has  endowed  a  fellowship  In  the  Mellon  In- 
stitute of  Industrial  Research  with  a  view- 
to  stimulating  .scientific  research  work  In 
the  manufacture  of  firebrick  and  clay  prod- 
ucts. The  Association  is  made  up  of  manu- 
facturers of  firebrick,  silica,  chrome  and 
magneslte  brick  and  has  an  oflice  at  220 
South   Michigan   Avenue.    Chicago. 


New  Patents 


Culled  Slates  paleiil  specifications  listed  below 
may  be  obtained  from  "The  EnKincerliiK  and 
Mining  .lournal"  at  25c.  each.  British  patents 
are  supplied   at   40o.   each. 

Copper — Process  of  Recovering  Copper 
Frederick.  J.  Pope  and  Albert  William 
Hahn,  Douglas.  Ariz.  (U.  S.  No.  1.232.080- 
July  3,   1917.) 

Brill— Hollow-Drill  Steel-Punching  Ma- 
chine. Thomas  Davies,  Jerome.  Aril  (U 
S.   No.   1.232.235:  July  3.  1917.) 

Eleclrnlynlit — Electrolytic  Recovery  of 
Metals  from  Their  Solutions  and  In  Appa- 
ratus Therefor.  Urlyn  Clifton  Talnton  and 
.Malcolm  Foerster  Lambe  Aym*.  Johannes- 
burg. Transvaal.  South  .\frica.  (U.  S.  No. 
1.231,967;    July    3.    1917) 

Electrolysis— Process  for  Electrolytlcallv 
Precipitating  Metals  George  C.  Westbv. 
Ludw-ig.  .N"ev  ,  assignor  to  Western  Process 
<  o.  a  Corporation  of  Maine.  (U.  S.  No  1,- 
231.829;  July  3.   1917  ) 

Electrolytic  Cell  Slraelarr.  Henry  B. 
Slater.  Riverside.  Calif.  (U.  S.  No.  1.231.- 
955  ;   July   3.    1917  ) 

Excavating — Driving-Sheave  for  Steam- 
Shovels  Ernest  E  Crane.  Chicago.  111.,  n-s- 
slgnor  to  American  Manganese  Steel  Co. 
Augusta.  Me.  a  Corporation  of  Maine  (U 
S.    No.    1.231,856:   July   3.    1917) 

Onld  and  silver — Process  for  Extracting 
(lold  and  Silver  from  Ore  Containing  (Jold. 
Silver  and  .Manganese  Dloxld.  Martlnus 
II  Caron.  Wellevreden.  Java.  Piiti-h  East 
liiiiles      (C    S    No    1.232.216;  July  .1.   1917  ) 

Mngneahim    .Alloy — Process    for    the    Pro- 
duction of  an    Alloy  Containing   Magiiesium 
and   Serving  for  the   Deoxvilizatlon  of  Cast 
Iron     or     Steel        Chemlsche     Fabrik     <lrle-  J 
shelm.  Frankfort -on-Main.  Oermany.    (Brit.  I 
\o      1011.848  )  I 

Melnl-nuilllatlnn     Fnrnare.      Rdward     K.  1 

Cherry.  Trenlon.  .\  J  .  assignor  of  une-half  f 
to  Max  Movsluivltz,  Trenton,  N.  J  (U.  S.  i 
.N'o.    1.231.239,    June   26,    1917)  ' 

tire  Hock.  Edgar  W  Summers.  Pitts- 
burgh. Penn.  (U.  S  No  1,232.119:  July  S. 
1917  ) 

Pyrometer — Variation-Pyrometer  Charles 
II  Thw-lng.  Philadelphia.  Penn.  assignor 
lo  Thwiiig  iMslrument  Co,  Philadelphia, 
I'enn..  »  corixiration  of  Pennsylvania. 
(I'.  S    No    1.232.408,  July  3.   1917  ) 

Kefrarlory  Hrlrk.  Robert  H  Vounarman. 
Pillsburgh.  Penn  (U  S.  No  1.231,684; 
July  3.    1917  ) 
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SAN    FRANCISCO — July    8 

Fuel  Scarcity  in  the  towns  and  mining: 
camps  of  Mojave  desert  has  caused  the 
Soutliern  Pacific  to  withdraw  all  its  old  ties 
from  sale.  Recently  the  town  of  Daggett 
was  in  danger  of  fuel  famine,  but  was 
helped  out  by  Rand  Mercantile  Co.,  of 
Randsburg.  The  fuel  problem  in  this  region 
is  a  serious  one,  because  of  the  long  haul 
and  isolation  from  timber  lands.  Coal 
is  a  luxury  that  costs  $25  a  ton  in  times 
of  peace  and  plenty  and  wood  is  almost 
unknown  as  fuel.  Crude  oil  is  really  more 
available  than  coal,  but  the  domestic  heat- 
ing equipments  do  not  include  oil  burn- 
ers except  in  rare  cases. 

Relative  Amount  of  Oil  in  proved  areas 
of  California  available  but  in  undrilled 
territory  has  been  summarized  in  a  report 
made  to  the  California  State  Council  of 
Defense  by  the  State  Mining  Bureau,  which 
shows  that  the  visible  supply  of  oil  has 
been  rapidly  decreasing  during  the  last 
year.  A  special  committee,  with  Max 
Thelen  of  the  Railroad  Commission  as 
chairman,  has  been  engaged  for  several 
weeks  investigating  the  oil  supply  used  as 
fuel  for  the  generating  of  power  for  rail- 
road locomotives  and  many  other  vital 
industries.  The  report  of  oil  in  formation 
and  undrilled  is  compiled  from  production 
records  and  well  logs  filed  with  the  oil  and 
gas  department  of  the  Mining  Bureau  dur- 
ing the  last  two  years  incidental  to  the 
protection  of  wells  from  infiltration  by 
water  and  damage  from  improper  drilling. 
Future  use  will  be  determined  entirely  by 
the  State  Council  of  Defense.  In  the  week 
ended  June  23,  records  show  12  new  wells 
started,  making  a  total  of  54  0  since  begin- 
ning of  the  year.  25  ready  tor  test  of 
water  shut-off ;  14  deepening  or  redrilling 
and  3  wells  abandoned  during  the  week. 

Merit  Rating  California  Mines  for  com- 
pensation insurance  is  tentatively  set  forth 
in  Bull.  6,  issued  by  the  Industrial 
Accident  Commission.  The  schedule  was 
prepared  by  H.  M.  Wolflin,  state  mine 
inspector  and  William  Leslie,  of  the  State 
Compensation  Insurance  Fund,  assisted  by 
Edwin  Higgins,  consulting  mining  engineer. 
It  is  submitted  with  a  view  of  securing 
suggestions  from  mine  owners  and  opera- 
tors interested  in  order  to  make  the 
schedule  more  applicable  to  the  conditions 
obtaining  in  California.  The  schedule  is 
presented  in  10  main  divisions,  each  of 
which  is  given  the  percentage  rate  named. 
(1)  Safety  organization,  inspection,  service 
and  education,  25%  ;  (2)  safety  measures, 
15%  :  (3)  falls  of  rock  or  ore,  15.1%.  :  (4) 
explosives,  10.6%,  ;  (5)  haulage  under- 
ground, 1.7%  ;  (6)  falls  of  persons  down 
chutes,  raises,  winzes,  etc.,  4.6%  ;  (7)  elec- 
tricitv,  O.T/e  ;  (8)  miscellanous  under- 
ground hazards,  10.4%  ;  (9)  shaft  hazards, 
9.8%;  (10)  surface  hazards,  7.2  9r.  These 
percentages  have  been  computed  from  a 
large  number  of  accidents  in  California 
in  recent  years ;  consideration  has  also 
been  given  to  experience  in  other  states 
where  conditions  are  similar  to  California. 
Under  the  .subdivisions  are  given  brief 
outlines  of  the  condition  which  must  obtain 
in  order  that  the  mine  in  question  may 
receive  no  demerits.  The  schedule  provides 
for  increase  in  rates  conforming  to  increase 
in  distance  of  medical  and  surgical  aid 
from  the  mine,  graduated  from  3%  for 
a  distance  of  3  miles  to  30%  for  a  distance 
of  30  miles.  Each  insurance  carrier  must 
ascertain  the  distance  and  increase  its 
rates  accordingly,  and  this  regardless  of 
the  merit  rating  of  the  mine.  In  all  cases 
the  requirements  of  the  safety  rules  and 
orders  of  mine  safety,  electrical  utilization, 
general  safety,  boiler  engine  and  air  pres- 
sure, logging  and  sawmill,  wood-working 
and  the  orders  of  the  Industrial  Accident 
Commission  should  be  complied  with  or 
the  risk  penalized,  unless  exemption  may 
be  granted  by  the  commission.  After  care- 
ful inspection  in  the  field  a  trial  merit 
rating  was  recently  made  at  a  mine  where 
conditions  are  better  than  the  average,  and 
this  is  used  in  the  tentative  schedule  to 
illustrate  the  method  of  computing  the  in- 
surance rate,  after  deciding  upon  the 
demerits.  According  to  the  rating  based 
upon  this  illustrative  example  the  merit 
rate  for  this  mine  would  be  J5.06  per  5100 
of  pay  roll.  The  merit  rating  will  not 
result   in    the   rates   of   all    mines   being   de- 


creased to  a  point  below  the  base  rate, 
which  is  now  $5.75  per  $100  of  pay  roll. 
The  system  must  be  so  conducted  that  t,lie 
total  amount  in  premiums  to.  be  paid  by 
the  mining  companies  will  be  approximately 
the  same  as  without  merit  rating ;  but 
the  companies  operating  under  relatively 
dangerous  conditions  will  pay  a  larger  pro- 
portion of  this  amount.  The  maximum 
reduction  that  can  be  secured  is  40';f, 
which  would  make  the  rate  $3.45  per  $100 
of  pay  roll,  based  on  the  present  base 
rate  of  $5.75.  On  the  other  hand,  it  is 
stated  that  it  is  doubtful  if  tliere  are  any 
mines  in  California  that  would  have  to 
pay  the  maximum  rate  of  $8.05,  plus  in- 
creases required  by  reason  of  their  being 
situated  more  than  3  miles  from  medical 
or  surgical  aid.  It  is  requested  that 
persons  interested  send  to  H.  M.  Wolflin, 
525  Market  St.,  San  Francisco,  all  criticism 
on  the  proposed  schedule,  by  July  15  or 
as  soon  thereafter  as  possible,  in  order  that 
due  consideration  may  be  given  such  criti- 
cism or  suggestion.  The  bulletin  may  be 
obtained  without  cost  by  applying  to  the 
same    address. 


BFTTE — July  7 

Butte  Labor  Situation  is  still  unsettled. 
About  half  the  miners  are  at  work.  The 
situation  would  probably  gradually  clear 
were  it  not  for  the  complications  due 
to  the  mechanical  unions.  Representatives 
of  the  Industrial  Workers  of  the  World  are 
here  in  large  numbers  and  are  working 
to  make  Butte  an  I.  W,  W.  town.  The 
Metal  Mine  Worl\ers  Industrial  Union,  while 
announcing  no  affiliation  as  yet,  with  any 
union  is  in  reality  believed  to  be  a  branch 
of  the  I.  W.  W.  The  action  of  the  miners 
in  Arizona,  in  going  out  at  this  time,  shows 
that  concerted  action  was  planned.  At  the 
meeting  of  the  Metal  Mine  Workers'  or- 
ganization, resolutions  were  adopted  calling 
upon  the  United  States  Government  to  take 
over  every  mine  in  the  Butte  district  and 
operate  it.  The  miners  pledged  them- 
selves if  this  were  done  to  work  for  the 
Government  and  leave  to  the  Government 
officers  the  settlement  of  wage  controversies 
They  also  demand  that  the  rustling-card 
system  be  abolished.  The  miners  pin  their 
faith  on  Federal  action  because  they  claim 
the  Government  must  have  copper  and  zinc 
for  munition  purposes.  The  mining  com- 
panies still  stand  pat  in  their  determina- 
tion not  to  recognize  the  new  miners'  union 
under  any  circumstances,  claiming  it  is 
merely  a  hranch  of  the  I.  W.  W.  national 
organization.  Reports  for  June  from  the 
smelteries  at  Anaconda  and  Great  Falls 
shows  that  the  copper  production  in  the 
first  10  days  of  June  amounted  to  10.000,- 
000  lb.  while  for  the  last  20  days  which 
covered  the  period  of  the  strike  in  that 
month  the  production  was  10,400,000  lb. 
This  shows  a  curtailment  in  copper  pro- 
duction for  the  month  of  about  50%.  The 
mines  are  all  running  on  day  shift  only, 
nearly  all  of  them  having  a  full  shift. 

DENVER — July  7 

"High-grading,"  far  from  being  an  ex- 
tinct art  in  the  Cripple  Creek  district,  has 
proved  temporarily  a  most  profitable  one 
upon  a  large  scale.  Trials  now  being  con- 
ducted at  Cheyenne,  Wyo.,  of  a  consider- 
able number  of  men,  arrested  by  Federal 
officials,  reveal  astounding  facts.  Aside 
from  the  confession  of  the  ringleader  that 
he  has  served  eight  years  for  wife  murder, 
his  testimony  relative  to  trade  in  high- 
grade  ore  .seems  almost  beyond  belief.  This 
man,  Antonio  Cuaz,  has  pleaded  guilty. 
He,  with  Carl  and  Martin  Muehlhausen,  have 
become  witnesses  for  the  government.  Cuez 
conducted  a  fence  ("assay  office")  in  Crip- 
ple Creek.  Here  he  smelted  ores  brought 
to  him  by  many  confederates.  The  gold 
bullion  was  carried  thence  to  Cheyenne  and 
stored  in  the  vaults  of  a  liquor  house  lor 
months  before  it  was  shipped  to  the  U.  ti. 
mints  at  Denver,  San  Francisco  and  Phila- 
delphia, by  the  Tivoli  Mercantile  Co.  The 
value  of  the  gold  stolen  runs  well  up  into 
six  figures.  A  flimsy  statement  made  by 
one  of  the  numerous  attorneys  for  the  de- 
fendants was  that  none  of  the  rich  ore 
from  which  the  gold  had  been  smelted  was 
stolen,  it  coming  from  rich  leases  in  which 
the  men  were  interested,  and  the  bullion 
was   sold    by    devious   ways   and    under   Iic- 


titious  names  because  the  mine-owners'  as- 
.sociation   hampers  small   producers. 

SALT    LAKE    CITY — July    8 

Leaching  Plant  of  Utah  Copper,  at  Gar- 
field, is  about  two-thirds  completed,  and 
will  probably  be  operating  in  two  months 
with  an  initial  capacity  of  4000  tons  of 
ore  daily,  which  will  probably  be  largely 
increased  later.  The  plant  has  been  in 
process  of  construction  somewhat  over  a 
year,  and  the  work  has  been  held  back  by 
the  difficulty  in  securing  structural  steel. 

Tintinc  Mines  Information  Bureau  has 
been  organized  by  Tintic  mine  operators 
to  act  as  a  joint  employment  bureau.  It 
will  have  offices  on  Main  St.  in  Eureka, 
and  G.  L.  Davis,  for  many  years  with  the 
Knight  companies,  will  be  in  charge.  Miners 
seeking  work  in  the  Tintic  district  must 
obtain  cards  from  this  bureau,  which  will 
be  informed  as  to  the  needs  of  the  various 
mining  companies.  With  this  system  of 
issuing  cards  it  is  expected  that  a  better 
class  of  labor  will  be  provided ;  also  the 
men  seeking  employment  will  be  sent 
where  they  are  needed,  and  considerable 
time  will  be  saved  in  going  from  mine  to 
mine    seeking    work. 

W.IlLLACE,  IDAHO — July  7 
Bonding  of  Flynn  Group  of  17  claims  has 
caused  considerable  comment  in  the  Coeur 
d'Alene  district.  This  group  was  bonded 
by  an  Eastern  company  represented  by  D. 
F.  Haley,  consulting  engineer  for  the  Inter- 
state-Callahan.  As  the  dominant  factor  In 
the  Interstate-Callahan  is  the  American 
Metal  Co.,  with  which  itr.  Haley  has  long 
been  identified,  it  is  the  accepted  belief  that 
the  New  York  company  is  interested. 

Railroad  Up  Pine  Creek,  10  miles  in 
length,  now  seems  assured.  William  Beau- 
dry,  manager  of  the  Stewart  Mining  Co.,  ha."; 
been  notified  by  J.  P.  O'Brien,  president  and 
general  manager  of  the  Oregon-Washington 
R.R.  and  Navigation  Co.,  that  he  has 
recommended  to  the  executive  committee  ct 
the  Union  Pacific  .system  that  the  branch 
be  built.  This  recommendation  follows  the 
report  made  upon  the  available  tonnage  in 
sight  on  Pine  Creek  by  Albert  Burch,  min- 
ing engineer,  who  was  employed  by  the  rail- 
road company  to  make  a  special  investiga- 
tion of  the  Pine  Creek  section.  With  this 
reasonable  assurance  that  the  railroad  v\"ill 
be  built,  it  is  expected  that  the  Stewart 
companv  will  proceed  at  once  with  the  con- 
struction of  a  3M0-ton  mill  to  treat  the 
product  of  Denver-Nabob  groups,  which  the 
company  recently  acquired.  There  are 
already  two  mills  on  Pine  Creek,  the  High- 
land-.Surprise  and  Constitution,  each  of  150 
tons  capacity,  and  it  is  officially  announced 
that  the  Northern  Light  will  build  a  mill 
this  summer.  In  addition  to  these  the  Ana- 
conda company  is  making  regular  .ship- 
ments from  the  Douglas,  which  it  is  oper- 
ating under  lea.se.  There  are  also  two  anti- 
mony companies  making  regular  .shipments, 
and  several  lead-zinc  properties  nearing  the 
shipping  stage. 

JOPLIN,    MO. — July     7 

ANSociated    Zinc     Ore     Producers     Is    the 

new  name  for  the  Joiilin  Zinc  Ore  Pro- 
ducers. Complete  reorganization  recently 
was  carried  out.  and  as  predicted.  Burt  W. 
Lyon,  of  Joplin.  was  emplo.ved  as  commis- 
sioner. The  general  plan  of  the  association 
is  now  being  worked  out.  and  the  only 
thing  so  far  known  is  that  an  attempt  will 
be  made  to  work  with  the  smelters  rather 
than  at  swords  points  with  them,  in  at- 
tempting to  bring  about  better  prices  for 
ore.  Offices  have  been  established  at  Rooms 
217  and  218,  Miners'  Bank  Bldg .  Joplin 
Impetus  to  Kir»t-Aid  Work  in  the  mines 
of  this  district  was  given  by  the  first-aid 
field  meet  held  at  Lakeside  Park,  near  Car- 
terville,  on  the  morning  of  July  4.  Seven- 
teen teams  with  a  total  of  more  than  100 
miners  competed,  the  prize  going  to  the  team 
from  the  Queen  Esther  mine,  which  will  rep- 
resent the  district  In  the  national  flrst-ald 
field  meet  to  be  held  later  in  the  year. 
Fullv  10,000  persons  witiifs-sed  the  meet 
and "  the  physicians  who  acted  as  J"f  S^ 
were  generous  in  their  praise  of  the  skll  or 
the  contestants.  The  teams  were  drilled 
and  the  entire  meet  planned  under  the  man- 
agement of  Dr.   W.   A.   Lynott. 
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Inrrranpil  Cost  of  Mine  Snppll.-«  in  this 
district  amounts  to  95*-,.  accordinK  to  the 
estimate  made  by  W  B  Sharlvclforil.  presi- 
dent of  the  local  operators'  .issociatlon. 
The  comparison  is  between  prices  in  May. 
1914,  and  those  of  May.  this  year  In  one 
article,  carbide,  the  increase  is  only  10 'y-. 
but  in  some  the  increase  is  as  much  as 
aOO"";.  and  the  average  is  estimated  at  95'^i. 
The  fipures  have  been  sent  to  the  Govern- 
ment .'\uthorities  at  Washington  in  the 
hope  that  they  will  be  considered  In  fixing 
prices  for  spelter  to  be  bought  for  mili- 
tary purposes 

nfU'TH,  MIXN. — Jaljr  9 
Price  of  Iron  Ore  Is  causing  mining  men 
to  complain.  When  compared  with  the 
pig-iron  prices  there  is  no  doubt  but  that 
they  have  a  just  complaint.  Iron-ore  prices 
are  usually  fixed  for  the  year  and  the  prices 
are  changed  after  contracts  are  made.  It 
takes  1  SJ>  tons  of  iron  ore  to  make  a  ton 
of  pig-iron.  It  is  little  wonder  that  the 
mining  men  feel  that  they  are  being 
slighted  They  miide  their  prices  when 
pig  was  selling  at  about  J30  a  ton.  and 
it  has  since  doubled  in  price,  but  they 
do  not  receive  any  more  for  the  raw- 
product  If  pig  docs  not  drop  in  price 
before  the  first  of  next  year,  the  Iron- 
ore  operators  will  be  asking  a  much  higher 
price  for   1918   delivery. 

W.\SHINGTO>" — .luly  9 
Rnnaian  Mining  Indnslry  has  been  re- 
ported upon  by  Charles  Janin,  of  San 
Francisco,  one  of  the  consulting  engineers 
of  the  U.  S.  Bureau  of  Mines  He  con- 
ferred last  week  with  Director  Manning  on 
his  return  from  a  five-months'  professional 
visit  to  the  new  republic.  During  his  stay 
in  Russia  Mr.  Janin  acquainted  himself 
Intimately  with  mining  conditions  In  both 
European  and  Asiatic  Russia  While  It  Is 
hard  to  understand  in  America,  Mr.  Janin 
said,  there  is  a  scarcity  of  labor  in  Russia 
which  Is  Interfering  importantly  with  min- 
ing operations.  At  some  of  the  mines 
it  has  been  permitted  to  use  .Austrian 
prisoners  This  arrangement  has  resulted 
satisfactorily,  and  the  Austrians  were 
more  than  pleased  to  have  this  opportunity 
to  earn  wages.  In  addition  to  labor  short- 
age, the  difficulties  of  securing  mechanical 
supplies  have  resulted  in  the  great 
talling-ofT  in  the  activities  in  the  platinum- 


producing  region.  Most  of  the  dredges  are 
out  of  commission,  due  to  the  impossibility 
of  securing  repair  parts,  Mr.  Janin  reports. 
The  provisional  government,  spurred  by  the 
most  urgent  necessity,  is  taking  what 
promises  to  be  effective  steps  toward  in- 
creasing mineral  production.  Prices  have 
been  advanced  to  make  up  for  the  de- 
preciation of  the  ruble.  There  is  talk  of 
importing  Mongol  labor. 

CANYON  CITY,  ORE. — July  5 

Chromite  Mining  In  Oranl  County  has  be- 
come an  active  industry  in  this  section  of 
Oregon  during  the  last  year.  In  May,  1916. 
Charles  McCorkle  and  K.  Beggs  located 
claims  on  Canyon  Mountain,  a  few  mil-ss 
southea-st  of  Canyon  City :  these  locations 
afterward  became  known  as  the  "Big  De- 
posit" :  during  the  summer  of  1916,  ^he 
claims  were  lea.sed  to  the  Fari.ih  company, 
of  Oakland.  Calif.  This  company  operated 
the  deposit  for  a  time  in  the  fall  and  win- 
ter, and  transferred  their  lea.'^e  to  the  Zen- 
ith Chrome  Mining  Co..  also  of  Oakland, 
which  operated  the  deposit  continuously  i-n- 
tll  the  spring  break-up  of  the  roads.  These 
companies  shipped  about  IrtOil  tons  and 
mined  about  1000  tons  more;  it  is  estimated 
that  there  will  be  at  lea.st  lO.OfiO  tons  tak-^n 
from  this  deimsit.  The  Zenith  company  is 
also  operating  a  deposit,  known  as  the 
Ward ;  it  Is  situated  about  five  miles  east 
of  Canyon  City  and  has  the  aiipearance  of 
being  a  good-sized  dejiosit.  A  number  of 
small  deposits  were  found  and  worked  out 
during  the  fall  and  winter  of  191S.  This 
summer,  C.  W.  Brown  and  I.  B.  Hazeltin* 
are  working  a  deposit  situated  about  20 
miles  west  of  Canyon  City :  the  ore  is 
hauled  to  Prairie  City  for  shipment.  Dan 
Powers  Is  working  a  deposit  near  the  Ward 
mine :  about  two  miles  West  of  Canyon 
City,  three  or  four  deposits  are  being  opened 
and  one  of  them,  the  Mclntyre,  is  shipping. 
New-  deposits  are  being  found  almost 
weekly.  A  local  company,  headed  by  F.  W. 
Peet,  of  Prairie  City,  is  operating  most  of 
the  properties,  aside  from  the  large  group 
held  by  the  Zenith  company. 

CALVMET,  MICH, — Jul.v  5 

June  Prodiirtion  of  Copper  in  this  camp 
was  below  normal  by  15  to  20^,.  because 
of    labor    shortage.      There    are    practically 


enough  miners  here  but  trammers  are 
.scarce  and  many  miners  have  had  to  go 
on  tramming  work.  This  has  caused  many 
of  the  miners  to  leave  the  camp.  Now, 
with  more  labor  coming  in,  the  miners  can 
go  back  to  their  usual  work.  Many  ex- 
perienced men  are  returning  from  the 
strike-infested  camps  in  Arizona  and 
Montana.  No  labor  trouble  is  feared  here, 
as  the  men  remember  the  disastrous  results 
of  the  Western  Federation  strike  In  1913-14, 
and  are  not  disposed  to  listen  to  the 
I.  W.  W  agitators  who  precipitated  a 
similar  unsuccessful  strike  on  the  Mesabi 
Iron    range    last    year. 

TORONTO — July   7 

Danger  of  Strike  at  Cobalt  is  now  be- 
lieved to  have  been  averted.  Following 
the  course  taken  by  the  mine  operators  of 
Porcupine,  the  Cobalt  mine  managers  have 
received  committees  of  their  own  employees 
and  discus.sed  the  wage  question  The 
men  were  principally  anxious  as  to  the 
permanency  of  the  bonuses  no»v  being  paid 
instead  of  a  wage  Increase,  and  were  gener- 
ally met  with  the  a.ssurance  that  the  bonus 
will  be  continued  so  long  as  the  cost  of  liv- 
ing remains  abnormally  high  and  the  price 
of  silver  continues  at  a  level  where  the 
company  can  afford  the  extra  outlav  The 
miners  generally  appear  to  be  satisfied  with 
the    position    taken    by    the    managers. 

Calgary  Oil  Field,  which  has  attracted 
but  little  outside  attention  since  the  sub- 
sidence of  the  boom  of  a  few  years  ago, 
is  being  steadily  developed  and  Increasing 
its  production  Since  the  first  develop- 
ment In  1914.  about  L'Ofi.noo  gal.  of  oil, 
principally  high-grade  gasoline,  have  been 
shipped  from  Okotoks  station  on  the  Ca- 
nadian Pacific  Ry  ,  a  significant  feature 
being  that  the  larger  amount  of  the  ship- 
ments were  made  during  the  present  year. 
With  installation  of  modern  machinery  and 
the  drilling  of  new  wells,  a  considerable 
increa.se  in  the  output  Is  anticipated 

Ottawa  Mint  Increased  to  refine  the  large 
quantities  of  gold  coming  from  EngLind. 
South  Africa  and  Russia.  According  to  a 
recent  .statement  by  Sir  Thomas  White.  Ca- 
n.idlan  Finance  Minister,  the  Canadian  mint 
has  been  increased  in  capacity  until  It  has 
"now  the  greatest  capacity  of  any  gold 
refinery  in  the  world,"  being  capable  of 
handling  L'on.non  oz.  or  Jo, 000. 000  per  week 
with  the  chlorine  process. 


The  Mining  News 


HiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiimiiiiinimiiiiniimmiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii i iiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiitii in iiiiiiiiiiiitiiiiniiiniimiimiimiiiiiiiimiiiimimmmniraimmiiiiiiiiimiiiKiiiiiia 


ALA8KA 

ALASKA  GASTI.VEAI'  (Thane)— Milled 
in  June  202.490  tons  a.s.saying  $1.10;  ex- 
traction. 81,25'7.  :  tailings,  20.6Bc.  In  May. 
milled  227.900  tons,  averaging  }1  19  per 
ton. 

ALASKA  Jl'NRAr  (Juneau)— One  unit 
of  new  mill  started  Mar  .11  and  additional 
units  In  April.  Total  crushing  for  April 
was  7046  tons,  averaging  72  Be  gold  per 
ton.  In  May  crushed  37,000  tons,  averag- 
ing 77c  per  ton  First  20  days  of  .lune, 
33,229  tons  were  crushed  Thc.ic  figures 
announced  by  Pres  F  W  Bradley  In  state- 
ment to  "Boston  .Vews  Bureau."  Expects 
to  have  mill  In  full  operation  by  end  of 
year  The  12  hall-mill  units  originally  de- 
atgned  to  have  capacity  of  700  tonB  each, 
but  it  Is  planned  to  push  these  units  to 
1000  tons,  making  total  dally  output  about 
11.000  tons  Anticipates  recovery  of  80c. 
per  ton  at  working  cost  of  40  to  45c.  per 
ton. 

ARIZONA 
C'orhlae  Coanly 

.STRIKE  SITI'ATION  In  nisbce  Is  Im- 
proving ;  about  60  to  70*-;  of  men  working 
and    output    Increasing 

(Ilia    Cnlinljr 

STRIKE  SITfATIo.N-  In  Olobe  and 
Mi,'ir,,i  t,.,-   II.. I  .l,.,.,i,-.l   M,...b       N..  violence 

lit     ■  ,.1    Serbs 

HI'  streets 
of  being 
»  II, ..n  re- 
st f..r  pumping 
PI  >.iil  no  mining 
b-  r  Meyers  ex- 
p.-.  ■ 

t^reenlee   (  ounty 
STRIKE  8ITIATIOV  unchanged  In  Cllf- 
ton-MorencI  dlKtrk-t       Mines   Idle 


MIAMI  (Miami) — June  copper  produc- 
tion. 5,439.000  lb.,  comparing  with  5,112,000 
for   May 

INSPIRATIO.V  (Mlaml)^June  copper 
production.  11,150,000  lb„  comparing  with 
11.900,000    lb     for   May. 

Mohave  County 

UNITED  EASTERN  (Oatman)— Initial 
dividend,  5c.  per  sliare.  declared  payable 
July  30.     Mill  began  operation   in  January, 

I'Ima   County 

MAGGIE  (Twin  Buttes)~Recenfly  bond- 
ed by  owner  William  Reid  to  Eastern 
man. 

SAN  XAVIER  EXTENSION  (Twin 
Buttcs) — Encountered  high-grade  zinc  ore 
at  I50-ft  level  Shaft  down  to  200  level 
and    crosscutting   for   ore 

AJO  CON.SOLIDATEn  (AJo)— Three 
diamond  drills  operating  Shipping  regu- 
larly to  Copper  Queen  smeltery  at   Douglas. 

Vavapal  Cuunly 

I.AHOR  SITI'ATION  In  Jenmie  Is  again 
dlsturlie<l  .S'ew  demands,  similar  to  those 
at  Globe,  are  ex|>ei'ti"d  1 1 'Ispiitihes,  July 
10.  state  that  I.  W  W  s  called  a  strike  and 
on  .Sunday  all  properties  except  I'nited 
Verde.  I'nited  Verde  Extension  and  Calu- 
met A  Jerome  were  shut  down  However, 
work  was  resumed  again  .Sumlny  night 
on  Tuesday,  67  I.  W  W  agitatnrs  were 
dejMirted  In  a  train  of  lattb-  ears  over  the 
narrow-gage  line  They  were  given  plenty 
of  drinking  water  but  nothing  to  eat.  Des- 
tination was  Jerome  Jiim-tlon.  27  miles 
away,  and  no  armed  illl«en-«  a.  <'<impanled 
them  to  see  that  they  did  not  come  back. — 
IMIIor  J 

I'NITEfi  VERDE  (Jerome)— Will  elec- 
trify entire  plant  at  mine  Present  steam 
plant    will    l>e   discarded    probably    by    Sep- 


tember. Approximately  2000  hp.  will  be 
required  to  handle  operations.  Including 
steam  shovel  and  other  extensions  planned 
to  bring  production  up  to  10,000,000  lb. 
monthly 

ARKANSAS  &  ARIZONA  (Jerome)  — 
Only  three  days  drilling  was  done  from 
the  south  drift.  Drill  set  up  in  east  cross- 
cut and  a  Hat  hole  Is  lx>lng  drilled  east- 
ward. Reason  for  <'hange  not  announced. 
Drifting  southward  resumed 

JEROME  VERDE  (Jerome)— Nothing 
has  beiMi  found  t»y  diamond  drilling  since 
original  discovery  I.4»st  hole  was  pointed 
eastward  from  drift  north  of  the  United 
Verde  Extensloi*  Another  hole  In^intr 
drilled  pointed  west,  atiout  300  ft  north  of 
the  original  di.scovery  .Men  still  cleaning 
out  old  drifts  and  cro.sscuts  on  the  IBO. 
and  200-fl    levels  from  the  Columbia  shaft 

CALIFORNIA 

.%inadi>r  Coiinly 
CENTRAL  EUREKA  (Suiter  Creek) — 
Development  of  good  ore  at  3350-ft  point 
proved  wisdom  of  dee|»'nlng  shaft  from 
3300  level  Ore  found  In  lM)th  north  and 
south  crosscut  Repair  of  tailing  dam  and 
Hume  ncaring  completion 

llntlr  County 
ST  PRANCI.S  (Fnrbestnwn) — Hydro- 
elwtric  plant  and  BO-ton  Joshua  Hendjr 
ball  mill  contemplated  Property  has  lieetl 
tieveloping  for  several  >ears  and  oiH»rat- 
Ing  small  tnlll  A  4-ft  vein  recently  dis- 
closes)   Is  said    to   l>e   )>roving   good    ore 

Eldorado   County 

riTROME  AND  MANGANE.se  ores  for 
shl(»ment  to  I'^astern  ste»*l  mills  are  belnnf 
sought  by  F  W  Johnstone,  of  the  John- 
stone Engineering  Co,  of  San  Francisco, 
and    Harry   .Stain,   of   Placervllle 
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Nevada    County 

GOODWIN  (You  Bet) — Reported  ac- 
quired by  company  composed  of  Austrians. 
Owners  contemplate  construction  of  dam 
and  adopting  hydraulic  methods  success- 
ful in  early  days  when  Chinese  leasers  took 
out   large  amounts  of  gold. 

QUAKER  HILL-BLUE  LEAD  (37  Wall 
St.,  New  York) — These  gravel  properties 
in  the  Colfax  quadrangle,  optioned  by  H.  R. 
Berry,  of  New  York,  who  will  have  asso- 
ciated with  him  D.  J.  McFall.  of  Nevada 
City,   and   H.    L.   Bnglebright. 

GRASS  VALLEY  CONSOLIDATED 
(Grass  Valley) — Company  acquired  Benoit 
tract  of  1(58  acres  adjoining  the  Allison 
Ranch  mine,  which  is  being  unwatered. 
Permitted  to  sell  additional  50,000  shares 
capital  stock  at  par  $1.  to  be  used  in  pur- 
chase of  additional  ground. 
Placer  County 

CHROME  ORE  mined  in  the  Pilot  Hill 
district  is  being  shipped  direct  to  Chicago 
by  Donnelly  &  Neilsen.  of  Folsom  and 
Hathaway  &  Adams,  of  Fairoaks.  Recent 
development  disclosed  large  deposit  and 
additional  men  have  been  employed.  Fol- 
som is  the  railroad  shipping  point  for  Pilot 
Hill  and  other  chrome-mining  districts  in 
this  region  ;  chrome-ore  shipments  to  date 
amount  to  about  6600  tons. 

Plumas    County 

PLACER  GROUND,  near  Cleghorn  bar, 
on  middle  fork  of  Feather  River,  will  be 
developed  by  Oakland  men  under  manage- 
ment   of    George    C.    Richards,    of    Quincy. 

MANGANESE  property  near  Indian  Falls 
owned  by  Mason  and  Braito.  reported 
leased  by  Noble  Electric  Steel  Co.  Mine 
to  be  operated  and  ore  shipped  to  Heroult. 
Shasta  County,  for  treatment  in  electric 
furnaces.  Stated  that  company  will  con- 
struct a  700-ft.  tramway  and  employ  30 
men  in  mine. 

CHROME  deposits  at  Claremont.  south 
of  Quincy,  are  being  developed  by  G.  Max- 
well, representing  San  Francisco  men,  who 
have  optioned  the  property  which  was  dis- 
covered bv  Thomas  McCarthy.  Trail  to 
the  deposit,  blocked  during  winter  and 
spring  with  5  to  10  ft.  of  snow,  has  been 
shoveled  out  and  the  roads  are  being  made 
ready  for  hauling  by  motor  trucks  to 
Western  Pacific  Ry. 

Sacramento  County 

NATOMAS  NO.  5  (Natoma) — New 
wooden  hull  launched  and  work  of  install- 
ing machinery  from  the  old  boat  and  .such 
new  machinery  as  necessary,  in  progress. 
Dredge  was  sunk  and  righted  and  repaired 
about  4  yr.  ago.  Its  field  is  the  Rebel  Hill 
district,  which  contains  large  areas  of  ce- 
mented gravel  that  requires  strong  dredge 
equipment  to  handle.  Rebuilt  dredge  will 
be  stronger  than  the  old  one  and  hull  is 
larger. 

Shasta  County 

MAMMOTH  COPPER  MINING  (Ken- 
nett) — Estimated  June  copper  output  1,800,- 
000  lb.,  comparing  with  2,000,000  lb.  for 
May.  Has  optioned  nine  claims  adjoining 
the  Stowell  in  Flat  Creek  district.  Property 
owned  by  G.   A.   Grotefend,   of  Redding. 

REID  (Old  Diggings) — Labor  strike  set- 
tled by  Superintendent  Sallee,  who  raised 
pav  of  miners  to  $3.75  and  muckers  to  $3.25 
a  day.  Shifts  of  surface  men  reduced  from 
9  to  8  hours. 

Sierra  County 

TIGHTNER  (Alleghany) — Final  pay- 
ment on  purchase  price  made  to  H.  L 
Johnson,  and  substantial  dividend  declared. 

BUCKINGHAM  (Downieville)  —  Two- 
stamp  mill  being  erected  to  crush  rich  free- 
gold  quartz  developed  last  year.  T.  and  Z. 
Buckingham,    owners. 

MONARCH  (Sierra  City) — Pushing  lower 
tunnel  from  Black's  Canyon  to  tap  vein 
at  depth.  A  still  lower  tunnel  will  be  run 
later.  Under  option  to  R.  G.  Gillespie,  of 
Pittsburgh,  Penn. 

WIDE  AWAKE  (Downieville) — Gravel 
yielding  well  in  coarse,  well-worn  gold. 
Driving  main  tunnel  to  tap  channel  deep 
in  hill.     Under  option  to  Thomas  Wilson. 

SHAMROCK  GROUP  (Sierra  City)  — 
Will  install  electric  plant.  Buildings  erected 
and  tunnel  to  be  driven  to  cut  main  vein. 
Bonded  to  Sierra  Mining  Corporation. 
John  V.  Powers  in  charge. 

Siskiyou    County 

MANGANESE  deposits  being  prospected 
in  Salmon  River  district  by  San  Francisco 
and  Denver  men.  Several  deposits  are  said 
to  have  been  favorably  developed.  Samples 
are  exhibited  at  the  Yreka  chamber  of  com- 
inerce. 

KNOW-NOTHING  (Etna)  —  Reported 
that  property  in  Salmon  River  district  op- 
tioned by  W.  R.  Beall.  who  will  imme- 
diately install  a  compressor.  The  8-stamp 
mill  is  being  remodeled.  Expected  the 
mine  and  mill  will  be  in  operation  in 
August. 


COLORADO 
Boulder   County 

GOLD  DISCOVERY  on  extension  of  Co- 
lumbia vein,  at  Left  Hand.  Ore  in  30-ft. 
shaft  assays  $20   to  $50  per  ton. 

HURON  (Boulder) — Taken  under  lease 
and  bond  by  Du  Pont-Wooding  Co.,  of 
Denver. 

WISCONSIN  (Sugar  Loaf)— Will  be  re- 
opened.     H.   R,   Moldenhauer,   manager. 

VASCO  (Tungsten) — Thirteen  leases  be- 
ing actively  developed  and  operated.  Mill 
working  at  full  capacity.  Grade  of  ore 
ranges  from  3  to  50%,  averaging  about 
10%.  T.  G.  McGrath  resigned  recently  as 
mill  superintendent :  succeeded  by  Fred 
Barrett.  New  compressor  plant  installed  to 
supply  air  to  lessees.  Sampling  operations 
in  charge  of  F.  B.  Copeland,  formerly  of 
Cripple  Creek. 

SWARTHMORE  (Eldora) — Leased  to 
Consolidated  Leasing  Co.  Small  mill  will 
be  erected  at  Eldora.  C.  E.  Kahler,  man- 
ager. 

Chaffee    County 

LINCOLN  HIGHWAY  (Granite) — Mine 
plant  will  be  installed  and  work  started 
with  crew  of  Cripple  Creek  miners,  soon 
as  road  is  completed  to  property  in  Twin 
Lakes   district. 

EDDINGTON  (Westcliffe) — Group  on 
Texas  Creek  sold ;  mine  plant  to  be  in- 
stalled. Five  cars  ore  from  surface  work- 
ings ready  to  ship. 

STEVENS  (Rosita) — Being  unwatered 
by    Passiflora   company. 

Clear   Creek   County 

LAKE  (Idaho  Springs) — Lessees  ship- 
ping two  cars  per  week. 

DENBEIGH  SILVER  AND  LEAD  CO. 
(Silver  Plume) — Operating  Terrible  mine; 
has  installed  compressor ;  electric  power 
to  be  used. 

JACKSON  MILL  (Idaho  Springs)— New 
machinery    being    installed. 

LAMARTINE  (Idaho  Springs) — Test  lot 
of  100  tons  shipped  to  Hudson  mill.  Large 
dump   will   be   treated  at  mill   on  property. 

Dolores    County 

RICO-ARGENTINE  ( Rico )  —  Regular 
shipments  25  tons  daily  being  made;  will 
be  increased  soon.  Block  leased  to  Mar- 
matite  company:  now  working  20  men. 

RICO  -  WELLINGTON  (Rico)  —  Lead- 
zinc  sulphides  and  lead  carbonates  opened 
in  two  parallel  beds.  Rico  oreshoots  make 
along  nearly  vertical  fissures  and  horizon- 
tally in  limestone  at  contact  under  black 
shale. 

Gilpin    County 

SUB-TREASURY  (Central  City)— Op- 
erated by  lessees.  Shipments  of  milling  and 
smelting-grade  ore  being  made  from  950- 
ft.  level.  Heavy  water  fiow  interferes  with 
development  work. 

EUREKA  (Central  City)— Shaft  sinking 
and  development  work  on  600-ft  level 
progressing  with  satisfactory  results.  Lost 
vein  of  McAllister  stope  recovered  on  600- 
ft.  level  and  shows  shipping-grade  ore. 
Remodeling  of  mill   advancing  rapidly. 

MARTIN  (Central  City)— New  shaft 
house  built  ;  shaft  sinking  to  be  continued  ; 
now  200   ft.   deep;   developing  at  that  level. 

EVERGREEN  (Apex)— Mill  being  en- 
larged to  100  tons  daily  capacity.  Equip- 
ment will  consist  of  175-ton  ore  bin.  crusher, 
elevator,  bin,  Marcy  mill.  Dorr  classifier  and 
thickener,  flotation  machines.  Card  tables. 
Electric  power  to  be  used ;  electric  pump 
will  be  installed  on  350-ft.  level.  Explora- 
tion at  depth  will  be  done  with  diamond 
drill  before  further  sinking.  Ore  consists 
of  copper  sulphides  disseminated  irregu- 
larly through  monzonite.' 

Lake   County 

IBEX  (Leadville) — New  leasing  policy 
proving  beneficial  to  company ;  one  lessee 
already  shipping.  Company  has  much  un- 
prospected  ground.  Denver  &  Rio  Grande 
track  to  Ibex  has  been  broad-gaged  on  ac- 
count of  increased  tonnage  shipped  from 
Breece  Hill. 

San  Juan   County 

EMPIRE  STATE  (Eureka) — Work  re- 
sumed in  the  main  tunnel  by  Akers  &  Kunz. 
Now  in  400  ft.  Several  small  veins  cut, 
showing  stringers  of  copper-lead  ore. 

LINWOOD  (Eureka)— Owned  by  W.  C. 
Wuertz.  who  has  arranged  to  reopen.  Veins 
containing  zinc,  copper  and  lead  ore  dis- 
closed by  previous  development. 

Summit    County 

ST.  JOHN  (Montezuma) — Additional  ma- 
chinery to  be  installed.  Considerable  ore 
ready  to  ship,  but  road  conditions  will 
not  permit.  Late  spring  has  greatly  de- 
layed work  in  district. 


WASHINGTON  PLACER  (Breckenridge) 
— First  cleanup  made  at  this  hydraulic 
mine ;  results  satisfactory  and  additional 
equipment    to    be    installed. 

EXCELSIOR  (Frisco) — New  machinery 
will  be  installed  in  milling  plant  and  mine 
reopened. 

PROGRESS  (Robinson)— Mill  will  be  re- 
opened   soon. 

MICHIGAN  (Kokomo) — Two  cars  shipped 
daily  to  Globe  smeltery,  Denver,  and  10 
oars  lead  ore  monthly  to  Arkansas  Valley 
smeltery,    Leadville. 

Teller    County 

CORIOLANUS  (Cripple  Creek) — Lessees 
have  commenced  making  shipments.  Mine 
owned    by    Aloah   Gold   Mining   Co. 

LAURA  LEE  (Cripple  Creek) — Will  be 
reopened  by  leasing  company. 

MILLASIER  MINING  CORPORATION 
(Cripple  Creek) — Clyde  shaft  unwatered 
and  900-ft.  station  being  retimbered.  Shaft 
will   be  sunk   500    ft.    deeper. 

JERRY  JOHNSON  (Cripple  Creek)  — 
Downward  extension  of  rich  Caley  oreshoot 
opened  on  600-ft.  level  has  been  cut  in  raise 
from  950-ft.  level  by  Cripple  Creek  Deep 
Leasing  Co. 

MODOC  (Victor) — New  3-compartment 
Frankenberg  shaft  connected  with  11th 
level  of  old  Modoc  incline ;  timbering  in 
progress.  Merrold  &  Co.,  leasing  above  the 
fifth    level,    developing   payable    ore. 

MARY  McKINNEY  (Anaconda)— Lessees 
developing  Gold  Hill  properties  have  opened 
considerable  milling  ore.  Howard  shaft  in 
operation. 

GRANITE  (Victor) — Atrial  tram  being 
installed  to  transport  ore  from  Dillon  shaft 
to   loading  terminal   near  Victor  depot. 

IDAHO 

Shoshone   County 

SHERMAN  DEVELOPMENT  (Burke)  — 
About  3  ft.  of  shipping  ore  encountered  in 
drift  at  depth  of  900  ft.  Property  former- 
ly known  as  the  Union.  Plan  to  develop  to 
further  depth  of  700  ft.  through  old  Hidden 
Trea.sure  tunnel.  Preparing  to  ship  ore. 
mile  haul  to  railroad. 

TARBOX  (Saltese,  Mont.) — Main  office  in 
Wallace,  Idaho,  announces  order  placed  for 
150-ton  mill.  Lead-zinc  ore  developed  on 
600  level  and  shaft  now  being  sunk  to  800. 
Building  flume  for  water  power. 

NORTHERN  LIGHT  (Kellogg) — Will 
build  150-ton  mill  this  summer  on  Pine 
Creek.  Lead-zinc  ore  in  main  vein  on  400 
level,  proved  by  raise  50  ft.  and  winze  100 
ft.  Two  parallel  veins  show  ore  on  ?00 
and  400. 

GIANT  LEDGE  (Murray)— Will  build 
150-ton  mill  this  summer.  Crosscut  from 
400-ft.  shaft  cut  body  milling  lead  ore  25  ft 
wide,  which  has  been  drifted  upon  50  ft. 
Same  shoot  developed  on  200  level.  Prop- 
erty originally  known  as  the  Granite  and 
Allie  and  was  developed  to  limited  extent  a.-; 
a  gold  mine.  Changed  to  lead  at  depth  of 
160  ft.,  but  ore  still  carries  from  $5  to  $10 
in  gold. 

HECLA  (Burke) — Began  shipping  prod- 
uct to  Bunker  Hill  smeltery,  June  25,  al- 
though contract  does  not  begin  until  July 
1.  Shipments  diverted  because  of  strike  at 
International  smeltery  in  Utah. 

MICHIG.\N 

Copper 

CALUMET  &  HECLA  (Calumet)  — 
Estimated  copper  production  for  June  was 
not  oft  over  5  to  8%.  Tonnage  sent  to 
mills  was  slightly  richer,  and  leaching 
and  regrinding  plants  have  been  increasing 
their  output. 

HANCOCK  CONSOLIDATED  (Hancock) 
— Showed  slight  increase  in  output  last 
month.  Sent  to  the  mills,  roughly,  36.000 
tons  of  rock,  16,500  from  Hancock  shaft 
and  remainder  from  Quincy  No  7.  Mechan- 
ical tramming  helped  maintain  output 
despite   labor   shortage. 

OSCEOLA  CONSOLIDATED  (Osceola)  — 
June  production  was  99,500  tons,  compared 
with  107.700  tons  in  May.  Deficit  was 
from  Kearsarge  shafts. 

SOITTH  L.\KE  (Houghton) — June  pro- 
duction. 5400  tons,  against  4700  in  May. 
Ore  carrying  about   15  11)    of  copper  i)er  ton 

FRANKLIN  (Franklin) — June  output 
was  24.200  tons,  compared  with  25.300  in 
May  Julv  output  expected  to  reach  nearly 
30.000  tons. 

AHMEEK  (.Ahmeek) — Output  in  June 
was  110.700  tons,  against  113,000  in  May. 
Tonnage   now  about   4  400   daily. 

MASS  (Mass) — Production  In  June  was 
20,700  tons,  against  22,000  in  May.  Find- 
ing some  good  ore  In  Evergreen  lode,  but 
greater  tonnage  comes  from  the  Butler. 

WINON.A  (Winona) — Expects  to  sink 
King  Phillip  No.  1  shaft  deeper;  copper 
content    improving. 
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L.-\  SALLE  (Calumet) — Last  month  made 
a    slight   Increase   over   May   output.    15.400 
tons   of  rock,   against   H.800   tons. 
Iron 
HUNGRRFORD       (Humboldt)— Williams 
Iron   Co.    organized    in    Hetroit    to  open   this 
property.     Shaft  put  down  30  ft.  .some  years 
ago.      Reported   that   a   deposit   of   hard   ore 
exists.        Kxaot      extent      of      vein      is      not 
known.      Water    will    be    pumped    out.      No 
mines    in    Humboldt    district    now    working. 
MI.S.SOIRI 
Joplin  Distrirt 
MP:RRILL    (Kansa.s    City)— Started    con- 
struction on  one  4iMI-ton  mill  and  will  build 
second   on    120-acre   lease   one   mile   east   of 
Picher.  Okla.     (tne  shaft   under  way      Ore 
at   127  to  270  ft      Power  house  to  be  con- 
structed   in    center   of    lease :    several    small 
comjiressors  will  !«■  used      W.   K.  Merrill,  of 
Kansas    City,    president. 

THfRM.XN  (Joplin)— Will  build  mill  on 
lea.se  of  Porter  land,  near  Century.  (Ikla. 
New  shaft  down  to  144  ft  ;  drifting  with 
face  20  ft.  high  in  ore.  A.  W  Thurman, 
of  Joplin.  James  Luke  and  Byron  Ash, 
Carthage.  Mo.,  owners. 

RO.VNOKE  (Tar  River.  Okla.) — Starting 
shaft  on  lease  west  of  Tar  River,  and  will 
build  mill.  Ore  from  215  to  .TSB  ft  John 
T.  Taylor,  manager. 

TRCSTEE  (Joplin) — Sinking  shaft  to 
300  ft.  on  lease  west  of  Picher.  Okla.  to 
get  w-ater.  New  mill  in  operation.  D.  A. 
McCallum.  Joplin.   manager. 

LUCKY  SIX  (Springfield) — Has  mine 
near  Diggins.  30  miles  from  Springfield ; 
erecting  mill 

P.XTHFIXOKR  (Miami.  Okla  )— To  erect 
new  mill  on  le.ise  near  camp  of  St.  Louis, 
Okla  Twenty  drill  holes  put  down.  Adam 
Scott  and  (George  Glade,  of  Joplin.  owners. 
GEORGETTE  -(Wentworth.  Mo  )— Has 
developed  into  one  of  best  mines  Newton 
County  ever  had.  Making  nearly  a  car  of 
good-grade  concentrates  daily,  from  80  ft. 
level.  Owned  by  Fred  Kincannon.  O.  B. 
Henry  and   a.ssociates.   of  Oranby. 

MALCONA  (Joplin)  —  Building  150-ton 
mill  on  Johnson  land,  north  of  Chitwood  in 
Joplin  camp  Ground  operated  two  years 
by  Cooper  &  Peters  but  ore  has  been  cus- 
tom milled.  Third  shaft  being  sunk  Ore 
at  180  ft. 

MONTANA 

Sliver  Bow  Coantr 

EAST  BUTTE    (Butte) — June  production 

was    1.510.240   lb    copper;    44.fi21    oz.   silver. 

May    production    was    2.008.0<i0    lb.    copper: 

59.345  oz.  silver. 

NORTH      BCTTE      (Butte) — S^ettlements 
with  about  40  «  idows  of  miners  killed  made 
at  cost  of  J32S0  each      Estimated  total  dam- 
ages  for   deaths    will    not   exceed    1300.000. 
LewiH  and  Clark  Coanly 

BARNES  KING  DEVELOPMENT  CO. 
(Butte) — Report  for  second  nuarter  ex- 
pected to  show  ca.sh  balnnie  in  treasury 
of  $200,000  Balaii.e  due  on  the  Shannon 
will  be  reduced  to  {lio.noo. 

NKVAIIA 

Ramrraldn  County 

SAND.STdnM-KEMiAM,  (Coldneld)  — 
Kxplorlng  ground  below  old  lea.se  workings, 
where  raisi'  has  been  put  up  from  3i)0-ft. 
level  ;    Intermediate   drift   is   being    run. 

SPEARHEAD  (Goldfiold)  —  Developing 
contact  at  9I0-ft.  level  by  north  and  east 
drifts.  East  drift  now  In  lea.sed  ground  of 
Blue  Bell  company. 

Nye    Connly 

TONOPAH  ORE  PRODUCTION  for 
week  ended  June  30.  vn.-  928.1  tons  valued 
I1R2.452,  comparing  with  Ii2f.2  tons' for  the 
previous  week  Prodinersi  were:  Tonopnh 
Belmont.  28X3  tons  :  Ton..p»h  Mining.  1800; 
Tonopnh  Exten.sinn.  2380;  Jim  Butler,  850- 
West  End.  930.  Rescue.  190;  Montana.  IBO  ■ 
and    Midway    inn    tons 

TONOPAJI  EXTENSION  (Tonopah)  — 
May  opernllng  profits  were  I2B.381  ;  ro- 
celplji.   tlOB.B45;  eiiienses.   |Sl.|(i4. 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)—  Drift  started  west  from  point 
where  ore  shoot  was  ntrurk  on  the  300 
level       Additional    work   In    driving   of  east 


f.'    '  .  hard 

llm> 

To.M.PAII  MI.M.N.;  (T.,i„.i...h)  — In 
May.  milled  «83n  dry  tons,  ylelillng  IIS3- 
000,  or  II9.5S  t>er  ton.      Nnt  pn.ni,  lS4.2BB. 

TONOPAH  BELMONT  i  T..n..pnh) — 
Milled  In  Mnv  t2..1.^R  drv  t»tia  >  Elding 
2121  ox  of  gold  hiilMnti  niHl  .'"S  iili  ,.,  „r 
sliver  l>ulllon.     Net   profit.   |»«.Bjt; 


NEW     MKXirO 
(■rant    County 

CARLISLE  (Steeplerock) — Plans  being 
made  to  sink  from  650-ft  to  1000-ft.  level. 
W.    Murray    Saunders,    manager 

JIM  CROW  (Duncan.  Ariz) — Preparing 
to  sink  to  lower  orebodies  ;  additional  ma- 
chinery ordered,  including  hoist,  electric 
pump,    etc       H     M     Lindsey.    manager. 

RIVAL   MINING   CO.    (Duncan.    Ariz  )— 

Has   retimbered    the   New    Strike   shaft    and 

will    sink.       Building    new    wagon    road    to 

\Vampoo  camp       H.    M.   Ziesemer.  manager. 

SOITH    D.\KOT.\ 

Lawrenre    County 

ORO  HONDO  (Deadwood) — Operations 
temporarily  suspended  until  new  equip- 
ment IS  installed  Shaft  will  then  be  sunk 
below   present   depth   of   2200    ft 

TI{OJ.\N  (Trojan) — Enlargement  of  cy- 
anide plant  being  pushed ;  expect  to  treat 
600  tons  daily  by  autumn. 

BALD  MOUNTAIN  MINES  granted  em- 
ployees additional  SOc  per  dav.  making 
.,"i'^«'",  wage  for  underground  employees 
♦  J. 00  for   8    hours 

MONTEZUMA  AND  WHIZZERS  (Dead- 
wood) — J.  T.  Millikin.  of  .St  Louis,  who  has 
S"r,^?->'ei'"  option  has  started  diamond 
drilling. 

Pennington  County 

HOMELODE  (Silver  City)— Amalgama- 
tion-concentration plant  in  operation  on 
pyritic  gold  ores. 

AMERICAN  TUNGSTEN  (Hill  City)— 
Treatment  of  tin  ore  from  200-  and  30'0-ft 
levels  of  Cowboy  mine,  continues.  Incline 
shaft   will   be  continued. 

TKX.\S 
Culberson  County 

MINERAL  ailLLING  CO.  (Van  Horn)— 
Shipping  copper-silver  ore  from  old  Hazel 
mines.  Tests  show  dump  ore  amenable  to 
Hotation;  financing  of  mill  being  arranged 
Henry  M.  Sutton,  president ;  Walter  L 
Steele,  general  manager;  Oliver  W.  Steele 
ass  slant  manager ;  Fred  W.  Schneider,  su- 
perintendent of  mines. 

VTAH 

Beaver    County 

PALOMA(Milford)— Strike  of  lead-silver 
ore  on   900   level  reported  ou-mer 

oJi'\'2?'5'  ^'Milforl'— Two     cars     shipped 
and   third   being  prepared  for  shipment 

Emery  County 

MA.VGANESE  ORE.   10  miles  from  Flov 

a  station  on  the  Denver  &  Rio  Grande  nii.'. 

15  miles  from  Green   River,   is  being  mined 

l^.,'^"'  f^Vr"  '^  '^V'""  '-""^  Albert Vahne- 
wald.  of  Denver  Deposits  formerly  oper- 
ated under  lea.se  by  Colorado  Fuel  and 
Iron  (  o.  Present  shipments,  four  or  five 
'i'i'."'f.  "fi  "■**'''■  '^°'1'^  '°  I'lttsburgh.  Output 
limited  by  wagon  haul ;  may  install  trucks. 
Headquarters  now  at  Green  River.  Utah. 
Salt   Lake    County 

MO.VTANA-BI.VGHAM  CON-.SOLIDATRD 
(Bingham) — On  1000  level  of  Fortuna  re- 
ported to  have  opened  copper  ore 
Montana-Blngham  tunnel  being  advanced 
to  open  Fortuna  ground  at  depth  Flota- 
tion mill  on  Fortuna  treating  lon  tons  dally 
and  capacity  to  be  increased  Tiawaukee 
portion  of  groun<>  al.so   being  developed 

BOSTON  DEVELOPMENT  (Salt  I^ke) 
—  Work  to  be  resumed  at  old  .Maxfteld 
mine     in     Big     Cottonwood     (-anvon 

CARDIFF  (.Salt  Lake)— Four  trucks 
hauling  ore;  mav  add  two  more.  Sending 
down    80   tons   of  ore   dailv 

PRINCE  OF  WALES'  (.Salt  Ijike)  — 
Ix?,Msees  making  shipment  of  high-grade 
silver-lead  ore.  accumulated  during  winter 
and  spring  Optioned  to  Alta  Tunnel  and 
TrnnsiH.rtntlon  Co,  which  Is  driving  for 
this  vein  l>elow  1400  level 

Hummtt    Cnunly 

PARK  CITY  SHIP.MKNTS  for  lune 
amounted  to  n89B  tons  nod  for  the  first 
half  of  1917  were  42.92S  tons  There  were 
17  shippers;  heaviest  were  Silver  King 
Conlltion.  .hidge  Mining  and  Sinelilng  nnd 
Silver    King    Consolidated.    In    order    named 

IOWA  COPPER  (Park  Cllv)  — Ore  opened 
In  several  |>lai'es ;  alMiut  200  tiuis  no-u- 
mulaled  for  shipment 

THREE  KINGS  (Park  City)- Drift  from 
level  140  ft  below  main  level  pn.ssing  into 
ground  which  Is  showing  mliieralliatlon. 
Tnnele     Cnonly 

IN  DUnWAY  DI.STRH-T.  3S  miles  south, 
easterly  from  Deep  Creek,  several  Snit  Lake 
companies  are  hauling  ore  BB  miles  to 
Paust  Station  for  shipment  ti>  Salt  Lake 
S.ime  of  (he  properties  are  the  .Metallic 
Hill,  the  Gnlconda  (iH.lh  lead-silver),  the 
I'iiirw:iv  .mi\..r   lioii.   (he  Canon,  the  laurel. 


the  Piedmont,  etc.      The  Bertha   is  reported 
to    have    opened    ore    of    good    grade 

UTAH  QUEE.N  (Stockton)— Considerable 
ore  reported  accumulated.  Teams  difficult 
to    obtain. 

CANADA 

Ontario 

LITTLE    NIPISSING    (Cobalt)— Vein,    4 

in.    wide,    carrying    native   silver,    has    been 

found     in     winze    sunk    from     200-ft.     level. 

at   depth   of   50    ft       Drifting  on   vein 

LA  ROSE  CO.NSOLIDATED  (Cobalt)— 
Operations  begun  on  Violet  property  east 
of  the  OBrien  mine  Shaft  will  "be  put 
down  to  300-ft.  level  to  explore  for  some 
of    the    O'Brien    veins. 

HOLLINGER-CONSOLID.\TED  (Tim- 
TiTV."",^'"^'  ""V"  carrying  free  gold  cut  on 
425-ft     level    of    .No     10    shaft 

HARGRAVE  (Cobalt)— Preliminary  re- 
turns from  shipment  of  12  tons  high-grade 
ore  to  Deloro  give  aggregate  recovery  of 
about   31.000  oz    of  silver. 

LAKE  SHORE  (Kirkland  Lake)— Drift 
on  new  vein  at  200-ft.  level  is  now  270 
,A/i  V  ''  '^  '"  high-grade  ore ;  for  over 
lUO  ft.  vein  averaged  J40  over  width  of 
.J*-i  ^*'"  shows  milling  ore  for  width  of 
40    ft.    at   present    face   of   drift. 

TECK  HUGHES  (Kirkland  Lake)— In 
May  treated  1295  tons,  averaging  J7.50. 

WEST  DOME  (Porcupine) — Official  re- 
port estimates  70.000  tons  of  19  ore  devel- 
oped to  date. 

MIN.AKER  (Kirkland  Lake) — Two  test 
pits  being  sunk  on  the  vein  ;  Improving  with 
depth. 

DOME  EXTENSION  (South  Porcupine) 
— Exploration  work  is  being  svstematicallv 
undertaken.  Drilling  operations  from  61111'- 
ft.  level,  reached  by  long  drift  from  the 
Dome  workings,  have  given  variable  re- 
sults. Now  proposed  to  drive  Inclined  hole 
to  depth  of  1600  ft. 

WAS.\PIK.\  (West  Shining  Tree) — Pre- 
liminary exploration  completed ;  develop- 
ment will  be  l)egun  with  George  R.  Rogers 
president  and  general  manager,  in  charge 
Sampled  for  approximately  2000  ft  in 
length.  Property  formerly  known  as  Ribble 
gold  group. 

SHAMROCK  (Cobalt)— Following  recent 
visit  of  J.  C  Hammond,  president  of 
company,  and  party  of  .New  York  men 
expenditure  of  JlOO.ono  projected.  New- 
shaft    to    lower    contact    planned. 

BRITISH  AMERICA  .NICKEL  COR- 
I'OK.VTIO.N  (Sudbury) — Original  plans  fur 
reduction  works  to  be  erected  near  the 
Murray  mine  altered  to  increase  capacity 
to  2500  tons  of  ore  per  dav  Development 
being  actively  pushed.  The  inclined  shaft 
700  ft.  deep  Is  being  connected  up  with 
the  orebodies  and  will  l>e  continued  to  the 
1000-ft.  level;  diamond  drilling  is  being 
carried  on  to  locate  another  .shaft  Ma- 
chine shop  l>elng  erected  for  which  equip- 
ment Is  now  on  ground  Force  of  l.'>o 
men  at  work;  60  in  mine:  force  will 
shortly  be  Increased  to  almut  225  Defi- 
nitely decided  to  build  refinery  near  mine 
negotiating  with  provincial  hvdro-eleclrle 
comml.ssion.  through  municipal  authorities 
of  Sudbury,  for  supiilv  of  IB. 000  hp  of 
electricity.  General  Manager  E.  P.  Mathew- 
.son  states  that  recent  explorations  have 
considerably  Increased  ore  reserves,  esti- 
mated at  3.000.000  tons  for  Murray  mine 
and  5.000.000  tons  for  ci>mpanv*s  other 
properties  Diamond  drilling  has  a'ljw  shown 
occurrence  at  950.ft.  level  that  Is  estimated 
at  an  additional  S.OOO.ono  ton.s,  Norwegian 
nickel  Interests  have  Joined  In  the  enter- 
prise. 

BENBOW  (Mnthe.son  Town.ship) — Dis 
covery  of  narrow  surface  vein  carrving 
free  gold  reported  on  these  claims;  about 
one  mile  southeast  of  the  Croe.su.s. 

MKXICO 


MOCTEZUMA  (Nacoiarl.  Son.)— Work- 
ing eight-hour  night  shift  again,  jire- 
sumably  uniler  Government  approval 
Night  shift  was  dlsconllnued  when  new 
Inw.  providing  seven-hour  night  shift.  I>e- 
cnme  elTctive;  resulted  in  laying  o(T  about 
(00  men  (tovernor  ('alles.  recently  In- 
augurated. Is  anxious  to  promote  Industrial 
activity,  and  requesleil  resumption 

FRESNILU>  (Fresnillo.  Zacatecas)— Will 
soon   resume  operations. 

SOMBREKirTE  MINING  CO,  (Sombre- 
rete.  Zacatecas) — .Shipping  ore  from  mine 
nnd  stockpiles  lo  the  Torreon  smeltery. 

CTA  METAI.URGICA  MRXICANA  (San 
Luis  I'otosi) — Preparing  for  resumption  of 
smelling;  receiving  coke  nnd  other  sup- 
plle.s. 

TEZUITI.AN  COPPER  (Aire  Libre. 
Puebia) — Sending  In  coke  frotn  Itoslta  and 
materials  necessary  for  resumption  of  smelt- 
ing operations 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 

change 

Silver 

July 

Sterl- 
ing, 
Ex- 
change 

Silver 

July 

New 
York. 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

5 
6 
7 

4  7540 
4,7544 
4  7550 

78i        39J 

78i        39  fS 
78i        39  1 

9 
10 
II 

4.7550 
4  7555 
4  7555 

78| 

79; 

80 

39  H 

40  A 
401 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

July 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

28 

8; 

5 

(3,29 
28 

621 

II 

10  90 

@8| 
8i 

6 

(§129 
28 

62i 

II 

10  90 

OS! 
8i 

7 

(a!29 

62i 

II 

10  90 

(S8S 

28 

10,95 

8  75 

9 

("•29 

62J 

(fflll 

10  90 

(n  8  80 

28i 

10.90 

10  85 

8; 

lU 

(a'28j 

63 

@ll 

@I0.90 

(a  8; 

28 

10  90 

10  85 

8; 

II 

fri'28i 

62; 

(!?,  II       !(aiio  90 

(5,83 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business,  The  price  of  electrolytic 
cathodes  is  0.05  to  0,10c.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c.  per  1 00  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13.1  cents. 

LONDON 


Copper 

Tin 

Lead 
Spot 

Zinc 

Standard 

Elec- 
tro- 
lytic 

142 
142 
142 

142 
142 
142 

Spot 

3  Mos. 

July 

Spot 

3  Mos. 

Spot 

4 
5 
6 
7 

9 
10 
II 

130 
130 
130 

130 
130 
130 

I29S 
129! 
1291 

J295 
1291 
129} 

242 
245 
2455 

246 
246S 
245; 

237 

239! 
2401 

242 
242! 
242 

30} 
30! 
30! 

30! 
30! 
30! 

54 
54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in_  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2.240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  arc  given,  reckoning 
exchange  at  4.80.  £15  =  3.21c.;  £20  =  4.29e.; 
£30  =  6.43c.;  £40  =  8.57c.;  £60  =  12.85c.  Varia- 
tions, £1    =  0.2  lie. 

NEW  YORK — .luly  11,  1917 

The  metal  markets  all  around  were  dull 
this  week  and  exhibited  a  weaker  tone. 
The  controversy  about  prices  and  the  un- 
certainty respecting  Government  policy, 
focusing  in  Washington,  has  had  the  effect 
of  killing  business.  In  spite  of  the  strikes 
shortening  production  of  copper  and  zinc, 
buyers  have  shown  no  interest  in  contract- 
ing   for    additional    supplies. 

Our  Washington  correspondent  telegraphs 
us  this  afternoon  that  the  metals  which 
were  added  to  the  Food  and  Fuel  Control 
Bill,  now  pending  in  the  Senate,  were  today 
excluded  from  the  substitute  bill  which  is 


being  prepared  by  the  Senate's  Committee 
on  Agriculture.  It  is  believed  that  this 
action  of  that  Committee  will  be  supported 
by  the  Senate  if  the  substitute  bill  is  cau.sed 
to  replace  the  measure  that  is  now  before 
the  Senate. 


Copper,  Tin,  Lead  and  Zinc 

Copper — No  business  was  reported  by 
producers  and  the  market  is  (quoted  on 
offers  to  sell.  Lower  prices  were  made 
from  day  to  day,  and  at  the  close  it  was 
easy  to  buy  August-September  copper  on 
the  basis  of  285c.  cash.  New  York,  while 
fourth-quarter  delivery  was  to  be  had  at 
half  a  cent  less. 

The  Anaconda  company  is  going  to  build 
at  Great  Falls,  Mont.,  a  copper  rod  and 
wire  mill,  with  daily  capacity  for  200,000 
lb.  of  rods  and  25,000  lb.  of  wire.  The  esti- 
mated cost  of  the  plant  is  $500,000. 

Copper  Sheets  are  quoted  at  39(5)400.  per 
lb.  for  hot  rolled,  and  Ic.  higher  for  cold 
rolled.  Wire  is  quoted  at  35c.  per  lb.,  f.o.b. 
mill. 

Tin — Very  little  Straits  tin  is  immedi- 
ately available ;  on  the  other  hand,  the 
demand  for  it  was  slight.  In  brief,  the 
tin  market  was  very  narrow  and  there 
was  but  little  change  in  price.  Banka 
tin  was  quoted  at  about  2c.  per  lb.  under 
the    price    for    Straits. 

Lead — The  volume  of  business  was  rela- 
tively small.  Conditions  were  distinctly 
easier  as  to  supply,  and  there  were  trans- 
actions at  figures  below  the  price  of  the 
A.  S.  &  R.  Company. 

Zinc — Sales  were  made  right  through  the 
week  at  small  concessions  in  price  from 
day  to  day.  At  the  close,  future  spelter 
was  offered  at  83c.  and  near-by  at  8§c.. 
with  reports  that  these  prices  had  been 
shaded  on  actual  business. 

Reports  of  curtailment  of  production  are 
now  coming  in.  Several  plants  in  Kansas 
and  Oklahoma  have  been  shut  down,  or  are 
about  to  be,  and  furnaces  are  being  put 
out  of  commission  at  other  plants. 

Zinc   dust   is   quoted    at    16@17c. 

Zinr  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  111.,  less  8%   discount. 


Other    Metals 


.Xliimlnum — The  aluminimi  market  con- 
tinues extremely  quiet.  Quotations  slightly 
lower,  quick  delivery  being  offered  at  57@ 
58c.  per  lb.  for  No.  1  ingots  at  New  York; 
futures  slightly  lower. 

Antimony — The  antimony  market  con- 
tinued dull  and  lifeless.  Such  business  as 
was  reported  was  at  materially  reduced 
prices.  We  quote  spot  at  16i5)17c. .  and 
July-August  shipment  from  China  at  14  @ 
15c.  The  contraction  in  the  differential 
between  the  prices  for  spot  and  futures 
is    noteworthy. 

Bismuth — Quoted  at  $3.50  per  lb. 

Cadmium — Quoted   at   $1.50 @  1.75   per   lb. 

Cobalt — Quoted  at  $1.70  per  lb. 

Magnesium — Ingot  is  quoted  at   $2.50. 

Niekel — Steady  at  50@55c.  per  lb.,  with 
premium  of   5c.   per  lb.   for  electrolytic. 

Quieksilver — The  lower  prices  prevailing 
recently  interested  buyers,  who  seem  to 
have  absorbed  the  spot  supplies,  and  there 
is  said  to  be  no  longer  any  California 
quicksilver  in  stock  in  New  York.  This 
has  led  to  an  advance  in  price,  and  we 
quote  $100(31105.  Late  in  the  week  sales 
were  made  at  as  high  as  $105,  and  one 
important  interest  quoted  that  price  only 
for  quicksilver  to  arrive.  San  Francisco 
reports,  by  telegraph,   $100,  market  excited. 

Tungsten — Quoted  at  $2.40  per  lb. 

Cerium — Ferroalloy  firm  at  $28  per  lb. 
Safety  Lamp  alloy  at   $40   per  pound.' 

Maenesium^ — Ingot  metal,  $2.50  per  lb.  ; 
powdered,    $3.90    to    $4.20.' 

Molybdenum — Metal  wire  at  $125  per 
kg.' 


Gold.  Silver,  and  Platinum 

Gold — Imports  of  gold  in  New  York  for 
the  week  were  $6,500,000  from  Ottawa, 
which  was  turned  over  to  the  Federal  Re- 
serve Bank. 

Silver — This  metal  has  advanced  rapidly 
in  London  during  the  last  week  from  39id. 
to  4n§d.  This  has  been  owing  to  local  and 
continental  demands  for  silver  coming  in  a 
poorly  supplied  market.  The  diversion  to 
the  Orient,  by  way  of  San  Francisco,  is  still 
absorbing  the  bulk  of  our  shipments,  but  it 
has  been  intimated  that  this  diversion  may 
subside  a  little  later  in  the  season.  Eastern 
rates  of  exchange  are  not  advancing  on  a 
parity  with  the  ri.se  in  London. 

Silver  was  quoted  on  July  11  in  New 
York  at  80c.  per  oz.,  the  highest  price  re- 
corded since  1892.  Supplies  are  not  large 
and  demand  is  strong.  The  advance  dur- 
ing the  last  month  has  been  about  five 
cents.  It  is  in  part  due  to  a  current  scarc- 
ity in  supplies,  coupled  with  a  large  de- 
mand from  India  ;  in  part  also  it  is  a  result 
of   the   unsettled   state   of   affairs    in    China. 

Mexican  dollars  at  New  York,  July  3, 
61.5c.;  5,  61|c.  ;  6,  61gc.  ;  7,  61*c.  ;  9,  612c.; 
10,   62Jc. 

Platinum — We  quote  this  market  un- 
changed at  $102  (5)104,  although  figures  as 
high  as  $105  and  as  low  as  $100  were  men- 
tioned  in  the  trade. 

Palladium — Quotation  is  unchanged  a; 
$110(?»115. 

Zinc  and  Lead  Ore  Markets 

Platteville,  Wi».,  .July  7 — Blende,  basis 
60';  Zn.  $75  for  premium  ore  down  to 
$70  for  medium  grade.  Lead  ore,  basis 
807r  Pb,  $120  per  ton.  Shipments  reported 
for  the  week  are  2430  tons  of  zinc  ore. 
34  9  tons  of  lead  ore,  and  915  tons  of  sul- 
phur ore.  For  the  year  to  date  the 
figures  are:  72.607  tons  of  zinc  ore,  3298 
tons  of  lead  ore,  and  14,849  tons  of  sul- 
phur ore.  Shipped  during  the  week  to 
.separating  plants,  3236  tons  of  zinc  ore. 

Joplin,  Mo.,  July  7 — Blende  per  ton,  high. 
$79.65;  basis  eO':;  Zn,  premium  ore  $75, 
medium  to  low  $70(fzi65;  calamine  per  ton. 
Imsis  40%  Zn,  $40;  average  selling  price, 
all  grades  of  zinc,  $64.56  per  ton. 

Lead,  high,  $123.50;  basis  80^;  Pb,  $120; 
average  selling  price,  all  grades  of  lead, 
$120.88    per    ton. 

Shipments  the  week;  Blende  7186  tons, 
calamine  1049  tons,  lead  1260  tons.  Value, 
all   ores   the   week,    $716,960. 

Kach  week  the  production  in  the  sheet- 
ground  area  lessens,  and  mill  after  mill  is 
closing  down  because  they  cannot  be  oper- 
ated on  2'.;  ore  with  present  expenses 
and  the  current  market  price  for  blende. 
Some  of  the  mills  are  being  removed  to 
the  Oklahoma  field,  now  a  continuous 
string  of  camps  from  Commerce,  four 
miles  north  of  Miami,  to  the  Kansas  state 
line,  with  one  big  mine  over  the  line  and 
a  second  mill  building.  The  larger  camps. 
north  of  Comrnerce.  are  Cardin  and  Picher, 
frontier  mining  camps  in  many  particulars, 
with  Century,  St.  Louis  and  Treece  push- 
ing forward  for  recognition.  Picher  is 
near  the  Oklahoma-Kansas  state  line  in 
Oklahoma  and  Treece  is  in  Kansas. 

Other  Ores 

.Antimony     Ore  —  Quoted      nominally     at 

$2.20  per  unit. 

Chrome  Ore — Standard,  409f  or  over. 
firm  at  $1  per  unit.     Little  offered.' 

ManKunese  Ore — Firm  and  in  active  de- 
mand, with  a  further  advance  in  price, 
$1.10  per  unit  having  been  paid  for  metal- 
lurgical ore  on   the  spot. 

Slolybdenum  Ore — Small  transactions  at 
$2.10(5  2.20  per  lb.  of  molybdenum  sulphide 
in  concentrates  assaying  90   per  cent. 

Monazitr  Sand — Gui^ranteed  5%  thoria, 
firm   at    $65    per   unit   of   ThO-  per  ton.' 

Strontium  Ore — Crude  carbonate,  SS"";, 
7c.  per  lb.  for  200-mesh  material.  Crude 
sulphate.  90*;; ,  Ic.  for  lumps  and  2c.  for 
200   mesh,' 

ZIrklte — The  80<7<-  ZrO.  firm  at  6a  per  lb 
for  lumps,  or  8c    for  200  mesh  ' 


'Quotations    supplied     by     Foote    Mineral 
Co..  Philadelphia. 


'Quotations    supplied    by    Foote    Mineral 
Co.,  Philadelphia. 
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Pyrltm — Spanish  lump  quoted  .it  151c. 
per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  4  2s.  6d.  from 
Huelva  to  southern  ports,  two  steamers 
having  lately  arrived   under  such  charters. 

TonKntrn  Or»— But  little  was  done  in 
this  market,  supplies  having  been  practi- 
cally exhau.sted.  Such  tran.sactions  as 
were  rei>orted  were  at  unchanged  prices, 
vl». :  $22  for  wolframite  and  $25  for  shee- 
lite.  Charles  Hardy  reports,  under  date 
of  July  10.  that  "the  stocks  in  New  York 
are  probably  at  their  lowest  since  the  be- 
ginning of  1917  and  no  shipments  to  any 
extent  are  expected." 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer,  $5.95 ; 
old-range  nonbessemer,  $5.20;  Mesabl  bes- 
semer, $5.70  and  Mesabi  nonbessemer, 
»5.05. 

Iron-ore  shipments  down  the  lakes  in 
June  totaled  9,639,991  tons,  or  130,000  tons 
Increase  over  those  of  the  preceding  June. 
On  account  of  the  light  shipments  in  .\pril 
and  Mav.  due  to  late  breaking  up  of  the 
Ice.  shipments  to  July  1  are  3.500.000  tons 
short  of  last  year's  record,  but  no  serious 
scarcity  of  ore  is  expected. 

PITTSBURGH — July  10 

The  iron  and  steel  markets  have  grown 
still  quieter,  suffering  under  the  combined 
influences  of  the  summer  season,  the  sold- 
up  condition  of  the  mills,  the  uncertainties 
as  to  deliveries,  the  extremely  high  prices 
now  quoted  as  the  market,  and  the  belief 
in  many  quarters  that  within  a  few  weeks 
there  will  be  price  regulation  for  coke,  pig 
iron,  unfinished  steel  and  finished  steel 
products. 

While  the  Senate  wrestles  with  the  Food 
Bill  with  its  prohibition  amendments  and 
the  amendments  relating  to  price  fixing  for 
iron,  steel,  cotton,  etc..  a  movement  has 
arisen  in  the  steel  trade  looking  toward 
the  establishment  of  a  schedule  of  prices  by 
the  producers  themselves,  somewhat  on  the 
order  of  the  recent  coal-price  agreement. 
Meanwhile  conferences  continue  between 
the  steel  makers  and  the  authorities  at 
Washington  relative  to  prices  for  st«el  in- 
volved in  Government  orders.  Xot  much 
progress  .ippears  to  have  been  made  but 
this  week's  conference  may  have  tangible 
results. 

Whatever  the  cause,  iron  and  steel  price 
advances  appear  practically  to  have  ceased. 
Pig  iron  and  unfinished  steel  are  no  higher 
than  a  week  ago  and  finished  steel  i)rices. 
as  far  as  they  can  be  quoted,  appear  to 
be  about  the  same.  Scrap  has  weakened 
slightly.  Frequently  it  is  a  trustworthy 
barometer. 

The  .'iteel  Corporation's  unfilled  obliga- 
tions decreased  by  503.304  tons  during 
June,  showing  that  the  Corporation  hooked 
about  BC;  as  much  tonnage  as  it  shipped. 
The  Corporation  has  been  practically  out 
of  the  market  since  April,  but  it  ha.s  been 
forced  to  book  some  business  from  regular 
customers,  while  it  has  accepted  all  the 
Oovernment  business  offered. 

Pig  Iron — There  has  been  a  little  buying 
of  prompt  foundry  and  malleable  at  $1 
above  the  previous  maximum,  hut  other- 
wise the  market  ha-s  become  extremely  dull, 
with  little  Inquiry  for  forward  deliveries 
of  any  grade  and  no  buying  of  consequence. 
We  quote:  ne.ssemer.  $5(>W57nO:  basic. 
»54«55;  foundry  and  malleable,  $53ff5(i, 
fob  valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

St»el — Authorities  In  the  trade  consider 
the  market  unchanged,  there  having  been 
no  recent  transactions  of  consequence,  and 
we  quote  billets  at  ISSfTlOO  and  sheet  bars 
nt  }10S@110. 


STOCK     QUOTATIONS 


Ferroalloys 


Vrrrnmmnwnnrtr — The  s|K>t  market  Is 
rather  Irregular,  quotations  ranging  from 
$425  to  $475.  with  not  enough  done  to  es- 
tablish a  level  .Second  half  Is  quoted  at 
about  $425  For  first  half  $350  was  re- 
cently done  but  $375  is  now  the  minimum 
quotation. 

Coke 

rnnnellaTllle — The  feverish  buying  before 
Independence  I  "ay  sent  the  market  up  until 
$|li  was  paid  for  sp.it  fiirnaie  i-..ke  and 
there  are  rimv.rs  .if  sllghllv  blgb-r  prl.es 
I..nte  last  week  the  market  d.-.iin.'d  but 
there  has  be.n  no  further  decline  (his  wenk 
and  we  qiinle  siK)t  furnace  coke  at  $t3»j 
14  5ft.  deiwn.llng  on  what  road  the  cars 
loaded  belong  to,  with  spot  foundry  aliout 
$1  a  ton  higher. 


N.  Y.  EXCH.t 

July  10 

BO.'TON  F.XCH.» 

July  10 

Al«aka  Gold  M .      . 

51 

2) 

AUska  Juneau. . . 

4 

98) 

Am.'lin.*  Rrt.roni 

1051 

Am.  Sra.  A  Ret,  pt 

113 

Alloucz 

62 

Am  Sm.Sor,  pt ,  / 

100 

Artl.  Com  .  ctts 

13 

Am.  .Sm.Sec.pt,  B 

041 

Arnold 

30 

Am.  Zinc,  pt 

621 

Butte- Ballaklava. 

.58 

Anaronda 

771 

Batopllas  Mln       . 
Bethli-hem  Stwl 

535 

1.32' 

I6| 

Bethlehem  steel,  pt 

1120 

Copper  Range 
llaly  West      

60 

Butte  A  Superior.  . 

40 

11 

CeiTodc  Pasco 

35 

Davis-Daly   

sl 

Chlno 

54 

61 

Colo  t-uel*  Iron 

50 

85 
12 
20 
451 
32! 

Federal  M.  *  S.,  pt 

2 

Great  Nor  .  ore  ctf. 

30 

Greene  Cananea, , 

41 

124 
105 

'V 

HomestAke 

La  .Salle     

Inspiration  Con 

001 

6] 

44 

Kenneoolt 

2) 

92! 
41 

MlamlCoppcr,  . 
Xafl  I,ead,  com 

Mohawk    

81) 

1.10 

2A 

{l09 
23 

Nev.  Consol 

17 

Ontario  Mln 

5| 

Quicksilver 

1* 

Ojlbwny 

1) 

Quicksilver,  pt 

2i 

Old  Dominion 

8,5 

RepubllcI,AS.,com. 

91  i 

Qulncy          

86 

1021 

St.  Mary's  M.  L.    . 

78 1 

Sloes-Shenield 

56  j 

1 

Tennessee  C*  C  . 

171 

10 

U.S.  Steel.com.. 

126 

U. .«.  Steel,  pt 

118 

241 

1081 
«8 

So.  Lake 

Va.  Iron  C.  *  C.  . 

So.  i;tah     

Superior     

Superior  A  Best... . 
Trtiuty     

.2()' 

N.  Y.  CURBt 

July  10 

7 
4) 

BlB  I.«KC 

101 

17.  S.  Smelting 

57 

1431 

Utah  AiKix   

2 

Can  Cop.  Corpn 

21 

Utah  Metal...'!!! 

4 

Cashboy 
Con.  Ariz.  Sm. 
Con.  Coppermlncs. 

OS 

3 
3 
44 
SO 

5! 
OS 

HI 

Wyandot 

Emma  Con 

.00 
3| 

BOSTON  CURB" 

July  10 

First  Nat  Cop 

51 
06 

Golddcld  Merger. .  . 

Alaska  Mines  Corp. 

70 

Oreonmonslcr 

93) 

Blngham  Mines 

•  21 

Hecia  Mln    

81 

Boston  Ely 

Howe  Sound 

si 

Boston  A  Mont 

,53 

1) 

Butte  A  Lon'n  Dcv 

14 

Jopllnr)reASpel.. 

t    15 

Calaveras     

3| 

4| 

Calumct-Corbln. 

Maenia                ... 

4..; 

Chlcl  Con 

lil' 

Malcatic 

:  40 

Cortez 

McKlnlcy-Dar-Sa. . 

t   47 

Crown  Reserve. 

28 

62! 

Crystal  Cop 

il^ 

Mother  Ixidc 

27 

F.agleA  Blue  Bell 

N   Y.  A  Hond 

112 

Houghton  Copper 

95 

Nlptelng  Minos. 

71 

Intcrmountatn 

11 

Ohio  Cop        

1.56! 

4 

Iron  Cap  Cop,,  pt. 

14 

,50 

Mexican  Metals 

.28 

19 

Mines  ot  America 

II 

Stan.lard  S.  I 

6«i 

N!o)avc  Tungsten 
Nat. /.IncAl-ead.. 

40 

65 

36' 

61 

Nevada-Douglas. .  . 
New  Baltic 

til 

Tonopah 

1 

Tonopah  Kx       ... 
Trtbulllon       

1  431 

.N"cw  CornclUi,      ,    . 

tl8l 

Oneco. 

Pacinc  Mines   

.30 

Cnlted  Cop     .     . 

.IsP 

Rex  Cons       

24 

I'nlt^xl  \  crdc  !%xt .  . 

Cnlted  Zinc 

5 

SAI,T  LAKE' 

'uly  ID 

Ctica  Minn. 
White  Knob,  pt. 
White  Oaks 

24 

12 

Bannack 

I  00 

Yukon  Gold 

2! 

Black  Jack 
Cardlft 

Cnlornilo  Mining 
Dnlv-Jmlgc 
I  Empire .  'opiier 

06 

SAN  FRAN.' 

July  7 

'Hi 

Alta   

04 

II 

8  00 

Andes   

1  25 

Drat  A  Belcher 

02 

C.lil  chiiln  . 

16 

Bullion 

Crun.I  C.MHral 

63 

1.'. 

Craiul  (;iilch. 

10 

f'hallcnac  Con. 

01 

Iron  ll|.ws.>m 

1  00 

10 

Lower  Mammoth. 

03 

Con.  VlfKlnla 

.13 

May  Day 

Ofll 

Gould  A  Curry 

02 

Moscow 

Hale  A  Norrroaa..  . 

03 

Princf  ( 'on 

1    12) 

Jacket-Cr.  Pt 

m 

Sllvrr-Klng  CoaPn 

3  02 

.silver  King  Con. 

3  70 

OcrlrtrnUI     

n.s 

Sl.nix  Con     

12 

Ophir       

in 

S.1    llecia 

1  07 

03 

Uncle  Sam 

021 

.lavane     

07 

Wllliert      

fled  Itelrher     

02 

Yankee 

071 

sierra  Nevada      . 

in 

irnloncnn 

30 

TORONTO*           J 

uly  10 

WUh  Con      

01 

4  no 

Belmont 

Bailey 

OS 

Jim  liiillrr 

so 

Beaver  Con 

..111 

MHcNamara     .    . . 

2.1 

llulTalo  Mines 

1    15 

Midway 

Mont  'I'.inotwh 

0.1 

I  "hnmliers  Ferlaml. 

13 

SI) 

C.inLisas 

4  30 

N.irlh  sur 

10 

\4>  lt.«e 

40 

Urseuc  K.ula 

21 

IVlor»..n  Ijike 

13 

West  K.nd  Con. 

:  «« 

lllghl  .>t  War 

OS 

Atlanu 

10 

T  A    llu.la.m  Bay 

[38  00 

Booth 

07 

Ti'mlakamlng 

38 

Comb   Frae 

:  04 

W>tllauler-Lor 

OS) 

unekl  DaHy 

m 

Dome  Kxtcn 

18* 

Klorencr 

16 

Jumbo  Ktlenstnn  .  . 

31 

F.iky  Dlirlen       . 

Ml 

Kewanas 

13 

Holllngcr        

4  35 

N'Fvada  lillla 

32 

Jiililicr 

i  28 

Nevada  Packard 

Mrlnlvrr 

1   87 

Round  Mountain 

silver  Pick 

in 

I'lirru    ( 'rown 

481 

While  Caps 

Hia  Jim 

70 

\  liH.n.l 

t    28 

4    7!. 

West  Dome 

mi 

STOCK     QUOTATIONS — Contlnueil 

COLO.  SPRTnGS      July  7.  ILONDON  J 

Creason  Con.   ,  ,  . 

Doctor  Jack  Pot. 

Elkton  Con. 

El  Paso  ,    . 

Cold  .Sovereign.. . 

Golden  Cycle. . .  . 

Granite 

Isabella 

Mary  McKtnney. 

Portland 

ITnltcd  Gold  M . . 
Vindicator 


{Alaska  Mexican  £0  lOe  1 
lAlaskaTre'dwcll 
Burma  Corp, 


El  Oro 

Esperanza 

Mexican  Mines. 
chl.  p(d 


Orovtile 
Santa  Gert'dls. 
ITomboy 


0  II 

0  16 
0  10 
0  19 


*  Bid  prices,     t  Closing  prices,    t  Last  Quotations. 
MONTHLY   AVERAGE    PRICES   OP   METALS 


1916 


1917 


26  960  36  682 

26  975  37  742 

27  597  .16  410 

30  662  36  963 

35  47737  940 

31  060|3;1  06.i 

30  000: 

31  49K 

32  5S4 
32  .Ifil 
.14    192 

36  410 


Year    .  .     49  6S4  65  661  123  675  31315 

New  York  quotations  cents  j)er  ounce  troy,  fine  allvei 
London,  pence  per  ounce,  sterling  silver,  0  925  fine 


New 

York 

London 

olytlc 

Copper 

Electrolytic 
1916  1    1917 

Standard 
1916    1     1917 

Elect 

1916 

1917 

Jan     . 

24  e08 

28  673     88  0S3  131    921 

116  167 

26  44€ 

31    750  102  667  137   895 

133   167 

Mar  . 

26  310 

31  481  107  714  136  750 

136  000 

April. 
Nfay 

27  895 

27.935124   110  133   842 

137.389 

2S  625 

28.788!l3i  4,-.7,130  000  152.522 

June 

29.962 

112  4.12H30,0(X)  137.455 

142. QUO 

»r,   110       .            125,500 

26  120 

110  28:1                   126.304 

Sept  . 

26  855 

113  905       .            134.071 

Oct       '27.193 

122.750  142.523 

Nov  .     .30  625 

134  659 155.432 

Year 

31.890 

145.316  162.842 

27.202 

116. 0.59                  138  281 

■nn 

New  York 

London 

1916    1    1917 

1916    1    1917 

41  82.'i     44    17.S 

42  717,   51   420 

50  741'   .M  388 

51  2.10    55  !II0 
49   125    Ii3   173 
42  231 1   .12  051 
38  510 

38  56.S 

38  ,830]    

41  241 

44  109 

42  635 

175  548'lS5  813 
181    107  198  974 
193  609  307   443 
199  736330   171 
196  511  345  114 
179  466  242  083 

April 

May 

July 

August 

169  870 

October 

I79.307I 

186.932 

183  368 

Av  year 

43  4801    . 

181  0»« 

Lead 

New  York 

SI    Louis      1       Loodoo 

1916  1   1917 

1916  1    1917  1   1916  1   1917 

January 

5  021'   :  .-■ 

■      '•    n     Ir-T  ,10   SOO 

February 

7    1  ;r 

April 

7     4'.:     ,11     .' 

'    •    -  111  500 

June      ,  ,  , 

6  910  11    1,1 

.'   :4'l  11    1311.11   011130  SOO 

6  352 

«  185; 

28  137 

August   . 

A  244] 

6  088 

29  734 

8epi«mb«r 

6  810 

«  6011 

30.78« 

Oolober 

7  000 

6  808 

November 

7  042       . 

6  »l« 

SO. MO 

Deoemtwr  , 

7.513 

7  406 

M.Sm 

Ymr 

«  8SS     . 

6  777 

SI  sss 

Spelter      ,9,^      ,917 


June 
July 
Aug 
Sepl 


8  990' 

9  829; 
11   592 


Ywf.      12  g04| I2.M4I. n.mt 


51  5.87 
53  0951 
«4  159 
M.023  . 


London,  pounds  sterling  per  long  ton. 


i  A*  ivpanol  by  W.  P.  anyilcr  *  Co. 
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I       Current  Prices — Materials  and  Supplies 
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IRON  AND  STEEL 

DRILL  STEEL — New  York  price  in  cents  per  pound  is: 

Solid    I'-i     Hollow    24 

In  St.  Louis  the  price  of  solid  is  14  ^^jc. 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse,  also  the  base  quotation  from  mill ; 

/ —  New  York  — ^ 

July  0,        One 

1917     Yr.  Ago 

9.55  9.50  10.50        9.50  4.25 

9.60  9,55  10.55         9.5,j  4.30 

9.65  9.60  10.60        9.60  4.35 


Blue  Annealed 


No.     12 

Black 
Nos.    18   and 
Nos.   22    and 
No.    26    

20.  . 
24.  . 

No    28    

Galvanized 
No    10 

No.    12    

No     14    

Nos,    18    and 
Nos.    22    and 
No.    26    .... 

20.. 
24.  . 

No.    28    

8.05 
8.10 
8.15 


10.25 


Premium 
Premium 
Premium 
Premium 
Premium 
Premium 
Premium 


9. .30 
9.35 
9.40 
9.50 


10.50 


10.80 
10.83 
10.88 
10.98 


12.45 
12.62 
12.77 
13.06 


9.80  3.45 

9.85  3.50 

9.90  3.55 

10.00  3.65 

4.50 

4.50 

11.85  4.50 

11.65  4.80 

12.55  4.95 

13.70  5.10 

13.00  5.40 


, Pittsburgh , 

r Chicago ^ 

July  6, 

One 

July  6, 

One 

1917 

Year  Ago 

1917 

Year  Ago 

S38.00 

S33.00 

S3S,00 

833.00 

40.00 

3."). 00 

40.00 

35.00 

63.00 

50.00 

r>.s.oo 

43.00 

62.00 

49.00 

67.00 

42.00 

60.00 

47.00 

65.00 

40.00 

price  as  new  Ught  rails. 


San 
Fran- 
cisco 
S5.75 

7.50 


CORKrC-VTED  SHEETS— Price  of  corrugated  sheets  (3% -in,  corru- 
gations)   in  cents  per  pound: 

Gage                                         Cincinnati  Birmingham      St.  Louis     Denver 

18-20      Black    $18.00*  ....  50.092  .... 

28          Black    0.75*                .094  SO. 10 

10         Galvanized    ....  ....  .... 

18-30     Galvanized    22.50*  $0.11  .,,,  .... 

28        Galvanized    8.75*  .13  .113              .13 

•Price  per  square  of  lOOsq.ft. 

STEEL  R.\ILS — The  following  quotations  are  per  ton  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than 
carload  lots  5c.  per  100  lb.  is  charged  extra: 


Standard    bessemer    rails 

Standard     openhearth     rails.... 

Light  rails.  8  to  10  lb 

Light  rails.   12  to  14  lb 

Light  rails.  25   to  45  lb 

Note — Rerolled  rails  sell  for 

TR.iCK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
fob.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named : 

/ —  Pittsburgh  — ^ 
July  6.        One 
1917    Year  Ago 
Standard  railroad  spikes...    $4.50       $2.65 

Track  bolts    6.25  3.25  6.25  5.05 

Standard  section   angle  bars       .  .  .  2.00  4.00       Premium 

STBl'CTUR.iL  M.\TERI.VL — The  following  are  the  base  prices 
fob.  mill.  Pittsburgh,  together  with  the  quotations  per  100  lb. 
from  warehouses  at  the  places  named  : 

, — New  York — ^  San 

Pitts-  July  6,    1  Yr.      St.       Chi-     Pran- 
burgh    1917     Ago    Louis    cago    Cisco  Dallas 

Beams.    3  to   15   in $4.50  $5.25 

Channels.  3  to  15  in 4.60     5.25 

Angles,  3  to  6  in..  Vi  in.  thick     4.50      5.25 

Tees,  3  in.  and  larger 4.50      5.30 

Plates     9  00'   9.00 

•Price  running  wild.     For  prompt  delivery  from  warehouse,  $12, 

New  York  extras  on  other  shapes  and  sizes  per  lb.  are  as  follows: 

I-beams   over    15    in $0.10 

Angles  over  6  in.,   on  one  or  both  legs .10 

Angles.  3  in.  on  one  or  both  legs  less  than    '4   in.  thick .70 

Cutting  to  lengths,  under  3  ft.  to  2  ft.  inclusive .25 

Cutting  to  lengths,  under  2  ft.  to  1  ft.  inclusive .50 

Cutting  to  lengths,   under  1   ft 1.55 

No  charge  is  made  for  cutting  to  lengths  3  ft.  and  over. 

HORSE  AND  MCLE  SHOES — ^Warehouse  prices  per  100  lb.  in  cities 
named: 

Cincinnati     St.  Louis     Denver    Birmingham 

Straight    $6.75  85.85  $7.35  $6.50 

Assorted    7.35  6.00  7.50  7.00 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of 
bright  and  galvanized  are  as  follows: 

^ New  York ^ 

July  6.  1917       1  Yr.  Ago        St.  Louis         Chicago 

Galvanized    10 — 2  V4  %      25 — 2  1A  '7c      10—2  V4  %      10 — 2  V.  % 

Bright    20— 2V4  70      35—2%%      20— 3  %  7o      15— 2y]7<. 

BAR  IRON — Prices  in  cents  per  pound  at  the  places  named  are 
as  follows ; 

July  6,  1917      One  Year  Ago 

Pittsburgh,    mill    4,75  2.50 

Warehouse.   New  York    4.75  3.25 

Warehouse.  Cleveland    4.95  3.25 

Warehouse.   Chicago    4.50  3,10 


$3,2: 


$5,05  $5.00  $7.75   86.00 

■.i:za      5.05  5.00      7.75      6.00 

3.35      5.05  5.00      7.75      6.00 

3.30      5,05  5.00      7.75      6.00 

4.00      6.55  7.00    10.00      9.00 


SWEDISH   (NORW.VY)   IRON— This  material  per  100  lb.  sells 
as  follows : 

July  6.  1917       One  Year  Ago 

New     York     $20.00  to  26.00  $6.00 

Cleveland     12..30  6.30 

Chicago    13.00  5.35 

In  coils  an   advance  of  50r.   usually  is  charged: 

Note — Stock  scarce  generally. 

PIPE — The  following  discounts  are  for  carload  lots  fob.  Pitts- 
burgh, in  effect  May  1.  1917: 

BUTT  WELD 
Steel  Iron 


Inches 
%.    V*    and 
V4     


Black  Galvanized 


42  %        15  %  % 
46  %        31  %  % 

LAP  WELD 

42%        37%%       IH 
45%        36%  %       1% 


Inches  Black  Galvanized 

%    to    1% 38%  33% 


33% 
30  7.. 
31% 
33  7o 


3%   to  4.. 

4%     to    6 33%, 

EXTRA  STRONG  PLAIN  ENDS 
30%%        %   to  1% 38%. 

30  %  % 
34%  7o 

EXTRA  STRONG  PLAIN  ENDS 
38%  %       Hi     24% 

31  %  %        1  >i      30  % 

30%%       2     32% 

2  V4     to    4 34  7o 

4%     to    6 33% 

Note — National  Tube  Co.  Quotes  on  basing  card  dated  Apr. 

Stock  discotuits  in  cities  named  are  as  follows: 

York — ^  , — Cleveland — ^ 


BUTT  WELD. 
%,    Vi   and   %..      387<. 

%     43% 

%  to  1  % 47  7o 

LAP  WELD. 

3     40  % 

2%    to  4 43% 

4  %    to  6 42  % 


8% 
16%. 
19% 
22% 
21% 


-  Chicago  — ^ 
Gal-  Gal-  Gal- 

Black    vanized    Black  vanized  Black  vanized 
%  to  3  in.  steel  butt  welded  38  7o       22%       34%       20%       43%.        28% 
3%   to  6  in.  steel  lap  welded  28%       10%       38%       23%       39%        25% 
Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  5  and 
5%    from  Ust  prices.     Cast  iron,  standard  sizes,   34   and  5%. 


MISCELLANEOUS 


FLOTATION    OILS- 

gallon : 


-Prices  of  oils  for   flotation,   in  cents   per 


New  York 
$0.50  % 


Crude    turpentine    

Hardwood  creosote    

•P.o.b.   Cadillac.    Mich. 


SODIUM   CYANIDE — New  York  price  is  30c.  per  lb. 


York   the  price  per  pound   is 
als.     The   St.   Louis  price  for 


SODIUM     SULPHIDE — In     Nev 

33c.  for  concentrated,   13c.   for  cry; 
concentrated  is  quoted  at  6c. 

ZINC  DUST — New  York  price  is  16 'f?  17c.  per  lb. 

CALCIUM  CARBIDE — Price  fob.  cars  at  warehouse  points 
east  of  Mississippi  (except  in  Alabama.  Georgia  and  Florida)  is 
$82.50  for  Cameo,  $87  50  for  Union.  In  territory  between  Missis-' 
sippi  River  and  the  Rockies  and  in  -Alabama.  Georgia  and  Florida. 
add  $5  ;  west  of  Rockies,  add  $10  to  $15. 

HOSE — 

Fire 

50-Ft.  Lengths 

Underwriters'   2  %  -  in 60c.  per  ft. 

Common.    2  %  -in 50  % 

Air 
First  Grade     Second  Grade     Third  Grade 

94  -in.  per  ft 80.55  80,30  $0.25 

Steam — Discounts  from  list 
First  grade...    .30%      Second  grade...    30-5%      Third  grade...    40-10% 
RUBBER  BELTING — The  following  discounts  from  list  apply 
to  transmission  rubber  and  duck  belting: 

Competition    50-10%     Best  grade 35% 

Standard    40% 

LE.ATHER  BELTING — Present  discounts  from  list  in  the  fol- 
lowing cities  are  as  follows: 

Medium  Grade      Heavy  Grade 

New  York    40  %  35  % 

St.   Louis    50%  40%. 

Chicago    40 — 5  %  35 — 10  % 

R.AWHIDE  LACING — 407r. 

MANILA  ROPE — For  rope  smaller  than  g-in.  the  price  is  i  to 
2c.  extra  ;  while  for  quantities  amounting  to  less  than  600  ft.  there 
is  an  extra  charge  of  Ic.  The  number  of  feet  per  pound  for  the 
various  sizes  is  as  follows:  8-in.,  8  ft. :  J-in.,  6  :  J-in.,  4J  ;  1-ln.,  3i  ; 
14-in..  2  ft.  10  in. ;  11-in.,  2  ft.  4  in.  Following  is  price  per  pound 
for  i-in.  and  larger,  in  1200-f t.  coils : 

Boston    $0.32%    Kansas  City   SO.'H  % 

New   York    .31  Vi    New   Orleans 31 

Cincinnati    .29         Los  Angeles -31  '-j 

Denver 34        St,    Paul    •'!    J 
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p.xrKIXG — Below  are  prices  each  per  pound  in  cities 
Asbefitos 

St.  Loui!i     New  York 

ValTC    fTwisted    plain.    O.-.lb     cartonD $0.80      $0.65  to  0.70 

and     J  Twisted   irraphite.    •J.')lb.   cartons..         .00  .00 

Stuffine)  Braided   pl.iin.   -J.jlb    cartons 80  .80 

Box     LBr.iidcd   irraphite.   -'.">-lb.  cartons..        .00  1.00 

Asbestos  vnrk   in  balls.    M.    H-.   1-.   23-  and  50-lb.  cartons. 
0  70.  New  York:  $1.  Chicago. 

Rubber  asbestos,   compressed  sheet,   medium  trade  about  $0 
York:  $1.  Chicago. 

STEAM 

Following  in  25-  and  50-lb.  cartons: 

New  York     Cliicaso 

First   CT.%de    $0.83  $1.10 

Second    (n*ade    .55  .8.5 

RUBBER  AND  DUCK 

Hiith   irrade    $0.50  $0.55 

CoW    water    30  .30 

PISTON 


$0.65  «( 
80.   New 


St.  Louis 
$1.45 


Asbestos,  duck  and  rubber $1.75 

Flar.  first  irrade .94 

Rubber  and  duck .90 


$2.00 
1.00 
1.00 


70 


RAILWAY  TIES — For  fair-size  orders,  the  following  prices  per 
tie  hold: 

6  in.  X  8  in.  7  in.  x  0  in. 

Material                        by  8  Ft.  by  8  Ft.  fl  In. 

New  York    Yellow  Pine               $1.06  to  1.11  $1.35 

St    Louis    White  Oak                    1.00  .75 

Cliioairo     Green                            .85  .97 

San   Francisco p*losoajo  1.18 


1.60 


GRK.\SES — Prices  are  as  follows  in  the  following  cities  in  cents 
per  pound  for  barrel  lots: 

New  York  Chicago  St.  Louis 

Cup    •}      'o  ■?  ■'' H  *'i 

Fiber   or    sponge    3      to  7  7  %  5  j 

Transmission     ?      '°  Z  ?  '*  fj'i 

Axle    ^       to  7  ;.  3A, 

Gear    *      to  5  6V4  3 

Car  Journal    (S.   *  F.) 6H  to7  6  9W 

COTTON  w.\.>iTI-; — The  following  prices  are  in  cents  per  pound: 


July6.  ini7    One  Year  Ago    Cleveland         Chicago 
White  ....    1.1  00  to  15  00  12.50  14.00         13  00  to  15.00 

Colored  mixed    ...    10.00  to  12.00  9.00  12.00        10.00  to  12.00 

WIPING  CLOTHS — In  Cleveland  the  jobbers"  price  per  1000  is 
as  follows: 
13>4   x  13V4    $.15.00       13V4   x  20V4    $45.00 

In  Chicago  they  sell  at  $30  to  $33  per  1000. 

LINSEED  OIL — These  prices  are  per  gallon: 

, New  York — ^     , — Cleveland ^  , —  Cbicatro ^ 

July  6.        One  July  6.      One        July  6.      One 

1917     YcirAgo  1917    YcarAffO     1917  Year  Ago 

Raw   in   barrels $1.26       $0.71  $1.28       $0.73       $1.29          $0.73 

.'.-gal.   cans    1.36             .81  1.38             .83          1.34               .83 

wniTR    AND    RED    LEAD    in    500-Ib.    lots   sell    as   follows    in 
cents  per  pound : 

, Red ,  , White , 

July  a.  1917        1  Year  Ago     July  6.  1917   1  Yr.  Ago 
Dry  Dry 

In  Oil        Dry      In  Oil     and  In  Oil     and  In  Oil 
13.50      1050      11.00  13.00  1050 

13.50      10,75      11.25  1335  10.75 

14.00     11.00     11.50  13.60  11.00 

13.50     13.50     12.50  15.50  V4  12.50 


Dry 

lOOIb    ke«r 13.25 

25-   and   .50Ib.   kegs  13.30 

12V4-lb.    keg    13.73 

!•    to   5-lb.    cans.  .  .    13.25 

NUTS — From    warehou.ie   at    the   places    named,    on    fair-sized 
orders,  the  following  amount  Is  deducted  from  list: 

f New  York ^  , — Cleveland — ^  ^ Chicago 

H                               July  0.       One  July  6.  One  July  6,       One 

1017  Year  Ago  1917  Year  Ago     1917  Year  Ago 

Hot    prcssr.1    square...    List         $2  00  $105  $2  73  $3.00           $3.25 

Hot     pressed     hexagon.    List           2.00           1.50  3.00           3  00              3  25 

Cold   punrhMl   square..    List           I. .50           1.40  2.50           175             3.00 

Cold  punched  hexagon.    List          2.00          1.40  3.00          2.23            3.50 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

July  6. 1017  One  Year  Ago 

New   York    r.0%  50 — lO 

Cleveland    .r,o<)t  flO-X- 

Chicago    50%  «5% 

MACHINE    BOLTH — Warehouse    discounts    In    tho  following 
cities: 

New  York     Cleveland         Chicago 

S   by   «   In    and  smaller .lO-r,-  40%  3S — S^r 

Larger  anfl  lnng<-r  up  to  I  In    by  .10  in       15"r  30%  20 — 2^4  % 

WROrriHT  WAHHERH — From  warohnuMes  at  tho  places  named 
the  following  amount  l»i  deducted  from  list  price: 
New  York    $5  00     Cleveland    $4  50     Chicago    $5.00 

For  cast-Iron  washers  the  base  price  per  100  lb.  Is  as  follows: 
New  York    $2  2.-.     Cleveland    $:i  40     Chicago    $3.2fi 

EXPLOSIVES  AND  ACCESSORIES 

EXPLOSIVEH— iTIrc  per  pound  In  small  lots  nt  cities  named: 


New   York    $0  24  H 

Mn«lnn    

Kansas  Oly    $017 

New   Orleans inn 

I.OS    Angele* 19 

St.    PaoF 

91     Lnala    

Denver    

•Price  im  kef-        ♦inoi  » 


1414 


m 

.35 


.  Oelnlln- 
flO'; 

•0  •!!>  H 
31  S 
28'* 
27  Vi 
31  1^ 

•:«  <■-. 


80% 

"..v." 

.34  H 

Its 


BLASTING  POWDER — Price  per  keg: 


Ohio,  f.o.b.  Columbus 400  kegs 

Indiana,  f.o.b.  Aetna    

Indiana,    f.o.b.    Indianapolis 

Illinois,    fob.   Chicago 400  kegs 

Iowa  point.s  on  Mississippi  River,  f.o.b.  St.  Louis 

Iowa  points  on  Mississippi  River,   f.o.b.  Fond  du  Lac 

Missouri  points  on   Mi..sis*ipr»i   River,    f.o.b.  Des  Moines.  .  . 

Missouri  points  on  Mi-^^i..,-*ipiii   River.   f.o:b.  Saginaw 

Michic.-in.  South   P(nti~nl:i  omI.v    t  n  h.   Kan.oas  Cty 

Iowa  points  not  on  Mi-:>i!.«ippi  River  fob.  Duluth.SOO  kegs 

Missouri  points  not  on  Mississippi   Riiver 400  kegs 

Wisconsin    <  except  Counties  of  Ashland.   Bayfield.    Douglas 

Florence   and   Iron    400  kegs 

Minnesota,    f.o.b.    Minn.    Transfer.    Kansas    Citiy,    Omaha. 

800  kegs 


Delivered 

Carload  Lots 

$1.74>i 

1.7914 


1.84% 


1.87 


1.94  % 
1.84  % 
Price  on  FFPP  size  5 


SAFETY  FI'SE — Prices  f.o.b.  New  York  and  Chicago,  per  1000 
ft  .  less  quantity  discount: 


Beaver    $6.73 

Anchor   7.63 

Crescent    7.63 


Cotton    

Single    taiie    

Double  tape 

Triple  tape s.oo 

BLASTING  CAPS — Liist  price  of  blasting  and  electric  blasting 
caps  fob.  shipping  points  in  states  named: 

Electric  Blasting  Caps.  Copper  Wire 

. Price  per  100- 

No.     4  Ft        I!  Ft         H  Ft 


New    York. 
Illinois 
South    Ml 

Missouri.   Ic 


Mil 


inesota. 
and      North  \ 
Michigan 
Kansas.    Nerbraska.    North 
and  South   Dakota. 


CONSTRUCTION  MATERIALS 

ROSENDALE  NATUR.*L  CEMENT — Price  to  dealers  for  5nn 
bbl.  or  over,  f.o.b.,  including  bags: 
New  York    $11.". 

30c.  allowed  for  bags. 

BRICK — The  price  per  1000  in  cargo  or  carload  lots  is  as  fol- 


New   York    $9.00  to 

Chic.iKo    8.00 

Kansas  City    11.00 

I-os   Angeles    

Denver     8.00 

Cincinnati    13.50 


7      Month  Ago  Ago 

1.30    $10.25  $8.00 

8.00  6.25 

10.00  


Block 
$.13  00 
24.00 
20.00 
28.00 

22..30 


PORTLAND  CEMENT — These  prices  are  for  barrels  in  carload 


lots,  including 
New  York    .  .  . 

bags: 

July  6.  1917 
....      $2.22 
....         2  31 

One  Month  Ago 
$2.22 
2.31 
231 
2.44 
2.45 

2.40 

One  Year  Ago 

$1.72 

1  81 

....         2.31 

1.81 

Cleveland    .... 

2.44 

2.45 

1.94 
1.80 

2.30 

2.40 

LVMBER — Price  per  M  In  carload  lots: 


lln.  Rough.  lOIn.x  16  Ft. 
and  Under 
YP             Fir        Hemlock 

2.1n. T. 

10  III    X 

YP 

and  G 
16  Ft 

Fir 

$.18.00 
43.25 

$44  50        $43.50 

34  00             

51.00           33,50 

$36.00 
48.00 

59.66 

Kansas   City 

S^'.OO 

St.  Paul 

3760 

, 8x 

Y.P. 

8-ln.  x  20  Ft.  and  Under » 

Fir        Hemlock     Spruce 

12  X  12  In 
20  Ft.  and  Umler 
YP.              Fir 

Cincinnati     ... 
Kansas  City    . 

Denver    

St     Paul    

.    $36  00 
.       ,18.00 

$.i.-.66 

40  00 
40.00 

$.^5.00            

$.16  00 

31.5(»          32.00 

$40  00 
4250 

$.^5oo 

44  00 
45.00 

HOOFING    MATERIALS— Prices  i>er   ton   fob.    New   York   or 

Chicago: 

Le««  Than 
Carload  Lots    Carload  Lots 

Tar  felt   (14  lb    per  square  of  100  sfl.ft.l $,50.00  $60.00 

Tar   pilch    tin   400  lb    bbl  ) 15.00  17  00 

Asphalt   pit.h    lln    barrels) 29  00  .10  50 

Asphalt    fell    60.00  62.00 

I'HKI'ARKD  ROOFINGN — Standard  grade  rubbered  surfnre 
complete  with  nnils  and  cement  coats  per  square  as  follows  In  New 
York  and  Chicago: 

-I -Ply — — ,        , — — 3-P1y- 


el  Icl.  O.I.  Id  cl  Irl 

11.10  $1.45       $160          $1.75       $190 

1.15  1.25  1.40  1.80  1.65 

asphalt  saturated   felt    114  lb.   per  square)    costs  $5.35  |ier 

108   sfl  ft.   costs 


A«t»esl 
too  lb 

Slate  surt-nf 
$1  H3  per  roll   I 


flng    (re<l    antl    green)    in    rolls    < 
r>ad  lots  and  $'!  10   (or  smaller  q 
Shingles,  retl  and  green  slale  finish,  cost  $4.75  per  square  in  carload 
$.5  In  smaller  auantitle*.  in  Phila<lelphia. 


Engineering  and 
Mining  Journal 


VOLUME  104 


JULY   21,    1917 


NIMRER  a 


Prospecting  an  Iron  Ore  Property 


By  J.  F.  KELLOCK  BROWN- 


Difficulties  experienced  in  district  where  few 
miners  could  be  found  and  where  local  labor  ivas 
inefficient  and  susperstitious.  Some  of  the  costs 
incurred  and  ivhy;  some  of  the  delays  caused  and 
why. 


THE  property,  containing  an  occurrence  of  mag- 
netic iron  ore,  was  situated  in  the  hills  18  miles 
from  the  nearest  railway  station,  and  that  on  a 
branch  line  with  triweekly  traffic.  For  nine  miles  from 
the  station  the  road  was  good  and  fairly  level  but  the  re- 


into  a  corduroy.  No  houses  were  near  enough  to  be  of 
service  as  boarding  establishments,  consequently  house 
room  had  to  be  provided  at  the  scene  of  the  operations. 
Food  was  readily  obtainable  from  a  small  village  10 
miles  away,  and  even  from  stores  at  the  station  without 
any  trouble. 

When  the  operations  began,  the  outcrop  of  the  vein 
showed  a  width  of  8  ft.  over  a  distance  of  300  ft.  The 
surface  soil  and  clay  averaged  about  20  ft.  deep  and  the 
position  of  the  openings  where  the  ore  was  visible  had 
been  carried  out  with  a  small  dip  needle.  The  mag- 
netic attraction  of  the  orebody  was  sufficient  to  draw 
this  dip  needle  to  the  vertical  position.    No  actual  out- 
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maining  nine  miles  was  down  and  then  a  heavy  climb  up 
again;  the  road  was  a  mere  track  through  heavily  tim- 
bered country  with  grades  ranging  up  to  30  degrees. 

The  actual  outcrop  of  the  orebody  itself  existed  in  the 
heart  of  the  timber  land,  and  a  road  had  to  be  cut  into 
it  for  over  a  mile.  About  the  only  time  that  new  road 
was  reasonably  passable  was  in  the  winter;  in  the 
summer  it  degenerated  into  a  bog  and  had  to  be  made 


•137  McGill  St..  Montreal,  Canada. 


crop  of  the  orebody  had  ever  been  visible  at  the  surface, 
and  very  little  float  ore  had  been  found. 

General  Geological  Conditions 
From  what  could  be  learned  of  the  geology  in  such  a 
heavily  timbered  countrj'  and  where  the  outcrops  were 
hidden  under  a  very  considerable  depth  of  surface  soil, 
it  appeared  that  the  iron  occurred  along  or  near  the 
contact  of  pre-Cambrian  rocks  and  rocks  of  Lower  Car- 
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boniferous  age.  The  Carboniferous  stratum  was  not 
visible  in  any  of  the  shafts  sunk,  but  was  in  evidence  in 
a  brook  some  miles  from  the  iron  on  the  probable  strike 
of  the  contact.  The  actual  contact  rock  in  all  the  holes 
sunk  was  either  a  granite  or  a  white  pre-Cambrian 
limestone.  The  ore  and  lime.stone  graded  into  each 
other,  but  the  granite  formed  one  wall.  Unfortunately, 
the  limestone  was  not  consistently  on  the  foot  wall, 
sometimes  being  absent,  and  sometimes  crossing  over  to 
the  hanging  wall,  and  it  therefore  lost  some  of  its  value 
as  a  guide.  The  general  dip  was  about  vertical  but, 
varying  a  little  toward  the  slope  of  the  hill,  ranged  down 
to  80  degrees. 

The  ore  itself,  as  first  discovered,  was  a  hard  steel- 
gray  compact  rnqgnetite.  In  some  of  the  later  dis- 
coveries the  color  changed  to  a  distinct  blue  shade  and 
the  character  from  a  compact  rock  to  one  of  a  more 
granular  appearance.  Pyrite  was  not  present  to  any 
extent  and,  when  it  did  occur,  appeared  in  lumpy  ag- 


in particular  made  quite  a  sensation  on  his  arrival  one 
evening  with  his  stock  in  trade  and  belongings  piled 
upon  his  head  in  the  form  of  three  old  and  battered  hats 
which  he  wore  all  at  once.  The  first  was  a  winter  wool 
cap,  surmounted  by  a  hard  hat  and  that  crowned  by  a 
summer  and  much-battered  straw.  The  hard  hat  con- 
tained all  his  earthly  possessions. 

The  wages  paid  throughout  the  work  were:  General 
labor,  $1.50  per  day;  blacksmith,  $2;  carpenter,  $2.50; 
pipe  fitter,  $2.20;  mechanic,  $3;  enginemen,  $2.50;  boil- 
ermen,  $1.75;  sinkers  muckers,  $2.25;  machinemen,  $3; 
chief  sinker,  $4;  shift  boss,  $5  per  day.  Board  at  the 
mine  worked  out  at  about  $17  per  month,  per  man, 
this  being  the  cheapest  for  which  it  could  be  done. 

Work  was  begun  by  hauling  in  as  much  material  as 
possible  before  the  roads  got  bad  through  the  fall  rains. 
This  included  a  60-hp.  vertical  boiler  weighing  three 
tons,  a  38-hp.  vertical  boiler,  an  air  compressor  of  the 
two-stage  type  and  one  which  finally  proved  to  be  a  regu- 
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gregations  easily  separated.  The  analysis  of  the  ore  as 
determined  by  a  number  of  tests  ran  about  as  shown  in 
the  table. 

APPROXIMATE  CONTENT   OF  ORE 


Shaft  No. 

Ff 

.SiO, 

s 

Ph 

1 

6S  <M) 

S  12 

0  080 

0  005 

2 

63  90 

i   58 

0  05) 

0  008 

3 

6}  77 

5  64 

0  OaO 

0  oil 

t 

64  70 

3  6« 

6S  03 

5  30 

6 

65  10 

5  36 

The  material  was  a  very  attractive  ore  and  provided 
ample  justification  for  the  outlay  upon  proving  its  ex- 
istence in  quantity. 

Operation.s  began  in  the  fall  of  a  dull  year,  and  labor 
was  for  that  reason  comparatively  easy  to  get,  despite 
the  fact  that  the  rate  of  wages,  except  for  general 
labor,  was  high  owing  to  the  position  of  the  property, 
the  unattractiveness  of  the  situation  and  ditriculty  in  get- 
ting there.  A  number  of  rolling  .stones  in  the  shape  of 
old  miners  and  prospectors  appeared  out  of  the  unknown 
in  the  hope  of  getting  a  steady  wintrr's  work.    One  man 


lar  glutton  for  steam,  a  two-cylinder  double-drum  .steam 
hoist,  smoke-stack,  two  Cameron  sinking  pumps,  one 
horizontal  boiler-feed  and  general-service  pump,  four 
hammer  drills,  one  larger  drill  on  tripod  and  a  consid- 
erable quantity  of  minor  material  in  the  way  of  ropes, 
hose,  pulleys  and  general  supplies. 

For  ordinary  hauling  purposes  the  rates  paid  per  day 
averaged  for  single  team  and  driver  or  without  driver, 
$4;  double  team  and  driver,  $8;  double  team  and  two 
men,  $10;  team  of  four  horses,  $14. 

To  take  the  heavier  pieces — and  in  fact  it  came  down 
to  being  pretty  near  anything  as  the  weather  got 
worse — the  teams  available  in  the  neighborhood  proved 
far  too  light  weight,  consequently  arrangements  were 
made  with  a  teamster  from  a  mining  district  and  accus- 
tomed to  work  of  that  class.  The  cost  of  bringing  in 
the  material  with  his  aid  was  for  the  large  boiler,  $94; 
hoi.st,  $.15;  compres.sor,  $62;  17  tons  coal,  $73.72;  a 
total  of  $2r,4.72. 
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This  showed  a  great  variation  per  ton  mile,  and  an  tree  to  be  cut  on  their  ground,  although  this  work  af- 
even  worse  variation  per  ton.  The  reasons  for  this,  forded  them  an  opportunity  of  acquiring  some  money 
however,  were  readily  apparent.  Three  days  were  re-  in  return.  The  variations  in  the  prices  for  cordwood 
quired  for  taking  the  boiler  in,  while  the  rest  of  the  ma-  actually  ran  from  $7  down  to  50  cents, 
terial,  being  much  less  in  weight,  came  in  more  rapidly.  The  houses,  headframe,  bin  and  sorting  house  were 
The  cost  on  the  coal  averaged  almost  $4.10  per  ton,  and  all  locally  designed,  cut  in  the  adjoining  woods  and 
considering  that  it  cost  $3  per  ton  at  the  railway  track,  erected  by  the  self -elected  .staff  of  carpenters.  Being 
the  price  reached  a  relatively  high  figure,  for  those  days,  used  to  the  erection  of  wooden  buildings,  that  part  of 
delivered  at  the  mine.  As  it  afterward  turned  out,  that  the  work  proceeded  rapidly,  but  the  erection  of  the 
coal  was  extremely  useful  because,  owing  to  poor  labor  headframe,  with  its  long  timbers,  notching  and  bracing, 
and  the  rapacity  of  the  compressor  for  steam,  it  became  required  a  deal  of  work  and  explanations.  A  self-tip- 
almost  impossible  to  maintain  the  steam  pressure  with  ping  type  used  in  the  Cobalt  region  was  built,  and  dur- 
wood,  the  boilers  being  too  small  for  the  work.  ing  the  course  of  making  it,  the  spectacle  of  the  two 

EFFICIENCY  OF   CREW   BELOW   PAR  ^°''''  °^ '^^  °"*f  '^"^"^  '^l  '^°'^.  ^'^^'^  f  ^  ^^"^  ^^OOd 

round  and  looked  on  was  often  witnessed. 

The  class  of  general  labor  available  was  very  poor,  cost  of  construction 

all  being  full  of  superstitions  and  extremely  ignorant.      com'resTo'^/ house'" '''^H'^xi'm^^  *"**  " 

At  times  when  the  boiler  might  prime,  the  boiler  house  Hoisting  house,    '       t(>%i2it'. .'.'.'.'. .'/..'.'.'...'..'... .'.'.'.['.'.'.','.,',',       i28  12 

Boiler  house.  18x12  ft.  87  04 

would  be  promptly  deserted  by  a  quaking  gang  of  fire-      store,  I2xi2ft '..'..'.'.'.'.'.'.'.'.'.'.'..'.        74  95 

men,  and  on  days  when  a  gage-glass  burst,  the  landscape      Haif-buried  magazine.  Uxioft!  !  86  05 

was  decorated  with  legs  "hiking"  for  the  woods.      Quite  """^n  ™1>^'ri'".^,  ''°"''  "'-l>ed  to  headframe,  12x18  ft.,  supported         ^^^^ 

a  number  of  men  refused  to  work  alone  at  night  for     Bunkhouse.  i8xi5ft '">  'o 

fear  of  "spooks."    With  this  class  of  men  constant  watch  $1. 162  83 

is  required  in  even  the  most  trifling  details  about  the  ^^^  h°"^«^  ^^^cted  and  plant  in  order,  arrangements 

place,  and  trouble  and  damage  to  the  small  plant   is  ^^^'"^   '"^^^   ^°''  double-shifting   the   operations.      The 

liable  to  occur  any  hour  of  the  day  and  night.     Once  it  f  ^^*  "^^^  *«  ^^  8  x  10  ft.  in  the  clear,  timbered  for  20 

was  being  called  out  of  bed  on  a  cold  winter's  night  to  ""  <^°^"  ^^^re  solid  rock  would  probably  be  reached, 

explain  why  the  hoist  should  refuse  to  hoist,  nothing  Drilling  and  pumping  by  compressed  air  required  that 

being  the  matter  with  it  except  want  of  oil,  the  cylinders  *^^  compressor  run  constantly.    Three  shifts  of  8  hours 

having  been  allowed  to  get  absolutely   dry.     Another  f '^^  ^^""^  '"  ^^^  ^h^""     ^he  surface  day  shift  ran  11 

time  a  pump  refused  to  do  its  duty,  and  investigation  ^*^"'''  ^"^  the  night   13,  changing  at  the  week  ends, 

disclosed  the  fact  that  one  of  the  amateur  pumpmen  on  ^"""^  ^*°PP^<^  ^t  11  o'clo'^k  on  Saturdays  and  began  at 

the  job  had  taken  upon  himself  the  task  of  replacing  a  midnight  Sunday.     Cordwood  being  delivered  in  large 

gasket  on  the  steam  cylinder  and  in  replacing  the  head  P'^*^^^  ^"•l  ^^^  ^°>'«'"'^  being  of  different  sizes  necessi- 

had  left  a  nut  inside.     Such  occurrences  are  terribly  ^^^^'^  ^  "^^"  working  part  of  the  time  splitting  down, 

exasperating  on  work  of  this  nature  where  the  time  lost  ^"'^  ^"'"t^^'''  *^^  "*^^™  demands  on  the  boilers  being 

and  the  material  wasted  is  not  easily  replaced,  but  they  ^'"^^*'  "^^^'^^  attention  had  to  be  given  them.     In  the 

have  to  be  expected  and  represent  the  price  paid  for  in-  course  of  the  work  a  few  differences  of  wages  had  to  be 

efficient  labor  made,  but  the  table  shows  substantially  the  cost  per  day. 

Immediately  on  the  arrival  of  the  plant,  work  started  goiiers:            '^^^'^  ^^^  °^^  °^  oper.\tions 

on  the  preparation  of  the  foundation  for  the  various      Day,    2men@$i  75 $350 

parts  of  the  machinery;  the  erection  of  houses  over        Ho'ist:  """"        ^^ 

them;  a  bin,  headframe  and  bunkhouse.     The  founda-  mlbt.  ImlnMllny-y-y-'.y-'.'.'-'-'-'.'-'.'-'.'-'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.      1  75 

tions  were  of  hardwood,  and  while  no  difficulty  was  ex-  D^-^^TmTn  @.  $1  75                                                              175 

perienced  with  the  boilers  or  the  hoist,  considerable      "^'f JjJ' ^,1 '"''°  ®   '  " '  " 

trouble  developed  with  the  compressor  since  it  consist-     Day,    2  men  @  $1  50  and  $2.50 4  00 

Deckhead: 

ed  01  a  number  of  separate  parts.    A  composite  founda-      Day,    2men(a.  $150 300 

tion  of  timber  and  broken  stone  is  difficult  to  level  and  shaft:t"'"'  " 

will  not  in  many  cases  stay  level  when  the  weight  of  the  9 SuckLre"™ i%*2  25: '.'.  ...'.'.\'.'.'.'.'..'.'.\\'.'.\'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.\'....    20  25 

machinery  begins  to  come  on  it.    In  this  case,  too,  some  Overseeing:^ 

brilliant  genius  provided  foundation  bolts  that  had  to  be  NfgM,  1  foreman®  t^-     '■'■'■.■'■'■'■'.'.'■'■'■■'■'■'■'■■'■'■'■'■'■■'■'■' ■'■'■'■'■'■'.'■■     <^oo 

used  from  below,  requiring  in  turn  that  small  shafts  be  stTTs 

sunk   under  each  hole   before  this   could   be   done.      With  *The  compressormen  also  attended  to  pumps  and  did   any  odd   repairing 

.      ,               f  j_i  '        t                n    ,.  work.     tThree  shifts  4  men  each.    I  niachinoman  and  3  muckers  and  helpers 

foundations   of  this  class,   all  frost  has  to  be  out  of  the  JThe  nightman  was  chief  sinker  and  the  day  man  helped  prepare  timber. 

ground,  since  otherwise  there  will  be  a  great  tendency  Twenty-eight  men  in  all  were  employed,  13  below  and 

toward  unequal  sinking.     Timber  for  all  this  work  was  15  above  ground. 

obtained  locally.  Heavy  timber,  black  pine  (so-called),  After  the  initial  troubles  were  over  and  everybody 
cost  $12  to  $14  per  M. ;  softwood,  up  to  eight  inches,  $1  had  settled  down  into  knowing  what  they  were  doing, 
per  tree;  hardwood  sticks,  for  the  cutting;  cordwood  for  after  the  men  had  learned  the  difference  between  a  Still- 
firing,  $2  per  cord  delivered  at  boilers.  son  wrench  and  a  globe  valve,  knew  how  to  thread  a 
Some  strange  conditions  arose  through  the  timber  pipe  coupling,  and  had  managed  to  maintain  a  steady 
question.  Contractors  anxious  to  get  work  on  any  terms  steam  pressure  instead  of  blowing  off  one  hour  and  no 
would  offer  timber  for  50c.  a  cord,  and  then  find  after  a  pressure  the  next — the  rate  of  sinking  kept  constant  at 
few  days'  trial  that  they  could  make  nothing  at  it.  about  8  ft.  in  the  24  hours,  so  the  cost  per  foot  worked 
Others  for  divers  unknown  reasons  refused  to  allow  a  out    at    about    $8,    which    shows    the    kind    of    going. 
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From  experience  on  this  job  in  particular,  I  am  in- 
clined to  think  that  there  are  two  things  to  be  de- 
voutedly  wished  for  on  all  prospecting  work,  and  these 
are  a  well-trained  crew  of  men  and  some  backing  from 
the  crowd  financing  the  operation.  It  is  a  pleasure  to 
work  with  a  slick  bunch  of  men;  ever>'thing  goes 
along  smoothly  and  should  any  breakdown  occur,  it  is 
attended  to  with  the  minimum  of  trouble.  Looking  back 
on  the  days  and  nights  spent  on  this  work,  it  appears 
a  marvel  that  we  ever  progressed  at  all.  Only  four  men 
out  of  the  whole  crew  knew  anything  about  the  work; 
20  had  never  worked  near  either  an  engine  or  a  boiler, 
and  24  had  never  been  down  a  shaft.  At  first  over  20 
would  not  work  in  the  shaft  at  all,  until  acquaintance 
made  them  more  confident.  Threading  and  putting  to- 
gether a  pipe  line  was  a  mystery  to  all.  The  first 
man  who  claimed  he  was  a  blacksmith  produced  such 
work  that  his  resignation  was  demanded  instanter,  and 
nine  self-taught  handlers  of  the  hammer  and  tongs  were 
tried  before  a  satisfactory  one  was  found. 

Poor  backing  from  those  responsible  for  the  begin- 
ning of  an  enterprise  is  not  only  a  stupid  policy,  but  it 
is  extremely  mortifying  to  those  responsible  for  the 
carrj-ing  out  of  the  work.  To  have  plant  and  supplies 
promised  and  delivery  agreed  to  for  a  certain  date,  and 
then  have  to  keep  "nagging"  a  head  office  for  them  when 
weeks  overdue  is  not  conducive  to  speedy  and  steady 
work;  and  the  spectacle  of  the  whole  crowd  of  men 
amusing  themselves  shingling  a  house  because  some- 
thing has  been  lost  on  the  way  that  has  kept  the  work 
behind  may  be  ludicrous,  but  it  also  tends  to  make  the 
man  in  charge  a  perpetual  grouch.  Worse  still  is  the 
concern  that  is  careless  about  the  payday.  To  have  to 
lamely  explain  that  such  an  important  matter  has  been 
overlooked  and  promise  that  the  money  will  come  up  by 
the  next  mail  (and  then  it  doesn't)  creates  a  state  of 
affairs  under  which  it  is  impossible  to  hold  the  men 
worth  holding  on  the  work  and  tends  to  keep  the  labor 
constantly  changing. 


Risk  Assumed  by  Mine  Timberman 

By  a.  L.  H.  Street* 

An  experienced  mine  timberman  assumed  the  risk  of 
being  injured  through  fall  of  material  from  the  part  of 
a  roof  he  wa.s  timbering,  due  to  jarring  of  the  earth  in 
the  near-by  operation  of  pneumatic  drills,  although  his 
"partner"  had  assured  him  that  the  roof  was  safe  and 
the  shift  boss  declined  to  stop  the  drills  when  the  danger 
of  falling  rock  was  suggested.  (  Utah  Supreme  Court,  Go- 
lesh  vs.  Utah  Apex  Min.  Co.,  162  Pacific  Reporter,  369). 

Construct  SS-Ton  Steel  Hopper  ('ar 

A  steel  car  of  85  tons,  or  2900  cu.ft.  capacity,  and 
having  five  hoppers  instead  of  four  has  recently  been 
constructed  by  the  Penn.sylvania  R.R.  The  car  has  a 
length,  coupled,  of  .10  ft.  4  in.  and  an  extreme  width  of 
10  ft.  2  in.,  while  th<<  inside  dimensions  are  46  ft.  6 
in.  by  9  ft.  4i  in.  The  height  above  rail  is  10  ft.  6  in., 
and  the  front  wheelbase  i.s  Ct  ft.  10  in.  A  heap  capacity 
of  .128  cu.ft.  brings  the  total  capacity  to  3228  cu.ft. 
The  light  weight  of  the  car  is  60,000  pounds. 

'Attorney  at  Inw.  (29  Security  Building,  Minneapolis.  Minn. 


Shaft-Sinking  Record  at  Jerome,  Ariz. 

Since  the  discovery  of  the  United  Verde  Extension 
Mine  the  district  about  Jerome,  Ariz.,  has  received  a 
great  deal  of  attention  from  mining  engineers  and  op- 
erators. Prospecting  resolved  itself  first  of  all  into  a 
question  of  shaft  sinking,  and  the  development  compan- 
ies formed  were  organized  on  a  basis  permitting  sink- 
ing a  shaft  to  1200  or  1400  ft.  before  crosscutting  and 
drifting  commences.  Under  these  conditions  it  was 
natural  to  look  for  something  pretty  good  in  .shaft-sink- 
ing records,  and  the  Gadsden  shaft  is  the  first  one  to 
"draw  blood." 

The  Gadsden  is  a  development  prospect  of  the  Calumet 
&  Arizona  Mining  Co.  It  is  in  the  mineral  belt  about 
1  i  miles  south  and  east  of  Jerome.  The  work  is  under 
the  general  direction  of  John  C.  Greenway,  general  man- 
ager of  the  Calumet  &  Arizona  at  Bisbee,  and  J.  K. 
Hooper  is  the  superintendent  directly  in  charge.  It  was 
decided  to  open  the  property  by  a  shaft  to  approximately 
the  1000-ft.  level  before  drifts  were  run. 

The  shaft  is  5  ft.  x  17  ft.  10  in.  in  the  clear,  divided 
into  two  hoisting  compartments  and  a  pipe  and  man- 
way  ;  12  X  12-in.  timbers  are  used,  and  the  ground  is 
broken  about  8  x  21  ft.  The  surface  plant  consists  of  a 
220-hp.  direct-motion  electric  hoist,  an  888-cu.ft.  Im- 
perial belt-driven  compressor  and  full  blacksmithing 
equipment,  including  a  No.  5  Leyner  sharpener. 

By  May  1  the  work  was  well  under  way.  A  satisfac 
tory  bonus  rate  had  been  worked  out  by  Mr.  Hooper, 
and  the  men  were  instructed  to  go  to  it.    For  seven  con- 


<;.\i'.siiK.\  :^n.\^  r.  .iekm.mk.  muz. 

secutive  days  the  shaft  went  down  nine  feet  a  day,  and 
no  part  of  the  work  was  allowed  to  drag.  The  shaft  was 
close  timbered,  guides,  ladderway,  air  and  water  pipes 
kept  up  each  day.  During  the  month  some  time  was  lost 
because  of  power  trouble  and  the  Jerome  strike  tied  the 
work  up  several  shifts;  in  spite  of  all  this  a  grand 
total  of  202  ft.  was  made  for  the  month — a  record  which 
is  now  a  mark  for  all  the  properties  in  the  district. 

The  Gadsdon  shaft  during  the  record  month  was  in 
limestone,  which  varied  from  a  fairly  solid  uniform 
drilling  rock  to  a  shattered  fitchery  ground.  The  regu- 
lar shaft  round  was  used,  cut  holes  running  from  10  to 
12  ft.  deep.  Five  Inger.soll  Jackhamers  with  A-in.  hol- 
low hexagon  steel  wore  used,  and  no  difficulty  was  ex- 
perienced in  drilling  the  deep  holes,  steels  being  fitted 
with  standard  four-point  bits.  All  holes  were  loaded 
with  40',  and  60',  gelatin  powder,  the  60' r  being 
placed  in  the  bottom  of  the  holes. 

At  the  end  of  the  month  the  shaft  was  in  excellent 
condition,  no  detail  having  been  slighted. 
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The  United  Verde  Crushing  Plant 


By  T.  C.  ROBERTS 

Chief  Engineer,  United  Verde  Copper  Co. 


A  crushing  and  screening  plant  ivas  built  by  the 
United  Verde  Copper  Co.  at  the  mine  to  prepare 
the  ore  for  shipment  to  the  smeltery  at  Clark- 
dale,  Ariz.     The  installation  is  described. 


THE  old  smeltery  of  the  United  Veide  Copper  Co., 
at  the  mine  at  Jerome,  which  was  abandoned  on 
account  of  mine  caving,  was  entirely  a  blast-fur- 
nace plant.  When  the  new  plant  was  erected  at  Clark- 
dale,  it  was  decided  to  build  four  26-ft.  x  48-in.  blast 
furnaces,  and  three  19  x  100-ft.  reverberatory  furnaces. 
A  test  of  the  ore  appparently  showed  that  sufficient  fines 
would  be  available  by  screening  for  two  reverberatory 
furnaces.  However,  it  was  found  shortly  before  the  re- 
verberatories  were  ready  to  start  that  the  character  of 
the  ore  had  changed  and  that  it  would  be  necessary  to 
build  a  crushing  plant.     It  was  thought  advisable  to  at- 

Ore  from  Mine ,  Mine  ^Run 
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HOPEWELL    CRUSHIXG    PLAXT    OF    THE    UNITED    VERDE 
COPPER  CO. 

tempt  to  sort  the  waste  rock  from  the  ore  to  avoid  haul- 
ing the  former  from  the  mine  to  the  plant,  and  it  was  de- 
cided to  place  the  crushing  and  screening  plant  at  the 
mouth  of  the  1000-ft.  tunnel,  which  is  also  at  the  upper 
end  of  the  Verde  Tunnel  &  Smelter  R.R.,  over  which  the 
ore  is  hauled  a  distance  of  six  miles  to  the  smeltery 
at  Clarkdale.    This  plant  is  called  the  Hopewell. 

The  original  installation  consisted  of  two  sets  of  54  x 
24-in.  crushing  rolls,  one  No.  9  gyratory  crusher,  one 
60-in.  X  18-ft.  screen,  with  the  necessary  bins,  elevators 
and  conveyors.  It  has  been  decided  that  more  reverber- 
atories  will  be  built  in  the  Clarkdale  plant,  and  addi- 
tional equipment  was  ordered  for  the  crushing  plant  at 
the  mouth  of  the  tunnel. 

The  plant  has  a  normal  capacity  of  400  tons  per  hour 
of  mine-run  ore.     There  is,  adjacent  to  the  crushing 


plant,  a  system  of  storage  bins,  the  tops  of  which  are 
equipped  with  tracks  over  which  the  ore  trains  operate 
and  dump  into  the  bins.  Underneath  these  bins  the 
main-line  trains  of  the  Verde  Tunnel  &  Smelter  R.R. 
operate,  into  which  the  treated  ore  is  loaded  to  be  hauled 
thence  to  the  smeltery  for  treatment. 

The  ore  is  first  brought  in  on  the  mine  train  and 
dumped  either  into  a  regular  crusher  bin  of  two  com- 
partments or  into  the  auxiliai-y  mine-run  storage  bin. 
From  the  regular  crusher  bin  and  from  the  auxilian,' 
mine-run  bin,  the  ore  is  fed  directly  into  a  No.  9  Gates 
gyratory  crusher,  and  from  it  a  shuttle  conveyor  dis- 
charges upon  a  42-in.  steel-bucket  elevator,  and  is  ele- 
vated from  the  ground  floor  of  the  crusher  building  to 
the  top  floor  and  discharges  upon  two  7  x  12-ft.  Timber 
Butte-type  shaking  grizzlies.  The  reject  from  these 
grizzlies,  -\-ll  in.,  is  discharged  upon  a  36-in.  belt  con- 
veyor and  delivered  to  the  blast-furnace  section  of  the 
storage  bins.  The  undersize,  — li  in.,  is  delivered  to 
two  compound  revolving  screens.  The  internal  screen 
is  60  in.  in  diameter  and  18  ft.  long,  having  J -in.  round 
holes.  The  e.xternal  section  of  the  screen  is  80  in.  in 
diameter  and  15  ft.  long,  and  has  5-in.  round  holes.  The 
first  reject  from  the  screens,  namely,  — l:^-in.,  is  dis- 
charged into  two  sets  of  54  x  24-in.,  Anaconda-type 
crushing  rolls  set  to  i'-in.  The  product  of  these  rolls 
is  discharged  upon  a  24-in.  belt  conveyor.  The  second 
reject  from  the  screens,  — I  in.,  is  discharged  into  two 
24  X  54-in.  Anaconda-type  crushing  rolls  set  to  crush  to 
i-in.  The  discharge  from  these  rolls  is  also  received 
by  the  24-in.  belt  conveyor.  The  third  reject  from  the 
screens,  - — i  in.,  is  discharged  into  a  24-in.  belt-and- 
bucket  elevator,  is  elevated  to  the  top  of  the  crusher 
building  and  discharged  upon  a  24-in.  belt  conveyor  and 
delivered  to  the  fine-storage  section  of  the  mine  bins. 
The  product  from  the  four  sets  of  rolls,  — i  in.  and  — i 
in.,  having  been  discharged  upon  a  belt  conveyor,  is 
discharged  into  a  24-in.  belt-and-bucket  elevator  and  re- 
turned to  the  screens  to  be  rescreened  or  recrushed,  as 
its  size  requires. 

A  double-compartment  storage  bin  is  placed  directly 
over  the  No.  9  gyratory  crusher,  having  two  air-oper- 
ated gates  in  each  compartment.  The  capacity  of  this  bin 
is  3426  tons.  Operating  in  conjunction  with  the  bin  a  por- 
tion of  the  mine-storage  bins  are  used,  termed  auxiliary 
storage  bins,  the  capacity  of  which  is  6800  tons  of 
ore.  Operating  in  connection  with  transferring  the  ore 
from  the  bins  to  the  conveyor  system,  there  has  been 
installed  a  54-in.  shuttle-operated  belt  conveyor  ar- 
ranged to  operate  along  a  set  of  rails  in  alignment  with 
the  discharge  gates  of  the  mine  bins.  This  shuttle  i* 
placed  so  as  to  receive  ore  from  the  gates  beneath  the 
bins  and  discharge  it  upon  a  42-in.  steel-pan  conveyor. 
The  shuttle  conveyor  is  equipped  with  one  5-hp.  220- 
volt  compound-wound  direct-current  motor  for  operat- 
ing the  bridge  backward  and  forward  to  align  the  shut- 
tle with  any  one  of  the  given  six  discharge  gates  of  the 
auxiliary-mine  bins. 

The  belt-head  pulley  on  the  shuttle  i.<'  a  magnetic 
separator  58  in.  in  length  and  18  in.  in  diameter,  hav- 
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ing  16  sections  and  16  poles,  thus  providing  a  strong 
enough  magnetic  field  for  the  extraction  of  drills,  spikes, 
hammers  and  any  apparatus  that  might  get  into  the 
ore.  The  pan  cor. oyer  operating  to  receive  discharge 
from  the  shuttle  is  a  steel  conveyor  42  in.  wide,  with 
12-in.  pans  on  two  side-link  chains,  equipped  with  8-in. 
self-oiling  rollers.  The  pans  are  padded  on  the  base 
with  4  X  10-in.  maple  blocks.  The  speed  of  this  con- 
veyor is  40  ft.  per  min..  and  it  is  driven  by  a  50-hp. 
motor.  Ore  can  be  discharged  into  the  No.  9  gyratory 
crusher  by  two  different  methods,  either  by  direct  dis- 
charge from  the  bins  directly  above,  or  from  the  auxili- 
ary mine  storage  bins  by  the  employment  of  the  shuttle 
conveyor  and  pan  conveyor.  The  maximum  size  of  any 
piece  of  ore  coming  from  the  mine  is  approximately  18 
in.,  while  the  average  size  is  about  8  inches. 

The  No.  9  gyratory  crusher  is  set  to  crush  this  mate- 
rial to  — 4,'  in.  This  makes  a  product  TO^c  under  IJ  in. 
The  No.  9  gyratory  crusher  is  operated  by  a  150-hp. 
slip-ring  type  motor  and  has  a  capacity  at  this  size  of 
crushing  of  400  to  450  tons  per  hour.  The  No.  9  gyra- 
tory crusher  discharges  into  a  42-in.  bucket  elevator 
and  is  elevated  68  ft.  to  the  top  of  the  building,  where 
ore  is  discharged  into  a  chute  and  is  equally  distributed 
upon  two  grizzlies. 

The  crusher  elevator  is  of  steel  throughout;  it  has  a 
speed  of  45  ft.  per  min.  and  is  driven  by  a  75-hp.,  slip- 
ring  type  motor.  The  pockets  are  held  in  alignment  by 
steel-link  chain,  operating  on  8-in.  self-oiling  rollers. 

The  floors  of  the  main  building  are  divided  and  named 
as  follows:  First  or  ground  floor  is  called  the  drive 
floor;  second  floor  is  called  the  rolls  floor;  third  floor  is 
called  the  crusher  floor;  fourth  floor  is  the  screen  floor, 
and  the  fifth  floor  is  the  conveyor  floor,  all  of  which  is 
shown  in  Fig.  6. 

The  crusher  elevator  discharges  sufl^ciently  above  the 
conveyor  floor  to  di.stribute  equally  its  ore  upon  two 
7  x  12-ft.  shaking.  Timber  Butte-type  grizzlies.  These 
grizzlies  are  set  on  a  slope  of  11'  deg.  and  reciprocats 
on  li-in.  eccentric,  with  110  revolutions  of  shaft  or  220 
strokes  per  minute.  Each  grizzly  has  a  capacity  of  400 
tons  per  hour.  They  are  driven  by  a  75-hp.,  slip-ring 
type  motor.  The  oversize  from  the  grizzlies,  being 
above  IJ-in.  and  up  to  4i-in.,  is  discharged  upon  a  36-in. 
belt  conveyor,  operating  at  a  speed  of  300  ft.  per  min. 
and  driven  Vjy  a  25-hp.  induction  motor.  This  36-in. 
belt  conveyor  is  discharged  into  a  similar  36-in.  con- 
veyor, running  in  parallel  with  the  storage  bins  and  has 
operating  in  conjunction  therewith  a  traveling  distrib- 
utor, for  the  purpose  of  distributing  the  ore  on  this 
conveyor  to  any  one  of  the  several  bins  that  may  be 
selected.  This  conveyor  is  driven  by  a  440-volt,  15-hp. 
motor.  The  undersize  from  the  grizzlies  is  discharged 
into  two  revolving  .screens. 

Compound  Revolving  Screen 

The  internal  screen  is  60  in.  in  diameter  and  18  ft. 
long,  made  up  in  four  sections,  each  of  four  segments 
of  manganese-steel  screens  with  i-in.  round  holes.  The 
external  section  is  80  in.  in  diameter  and  15  ft.  long, 
with  three  sections  of  four  segments  each,  and  has 
3-in.  round  holes.  The  product  through  the  i!-in.  round 
holes  from  the  external  section  of  the  ."»creen  is 
di.scharged  into  a  chute  beneath  and  into  a  fines  ele- 
vator having  24-in.   bucket.s  on  a  26-in.   belt,  operat- 


ing at  a  speed  of  250  ft.  per  min.  and  discharging 
the  fines  upon  a  24-in.  belt  conveyor  on  the  con- 
veyor floor.  This  conveyor  has  a  normal  capacity  of 
200  tons  per  hour  and  a  possible  overload  of  ISO^o 
and  operates  at  a  speed  of  300  ft.  per  min.  This  con- 
veyor, in  turn,  discharges  its  fines  upon  a  24-in.  belt 
conveyor.  No.  105,  running  in  parallel  with  the  storage 
bins  and  over  the  top,  with  a  distributor  arranged  in 
order  that  the  fines  upon  this  belt  may  be  placed  in 
any  one  of  the  several  bins  selected.  The  second  re- 
ject, —  ]-in.  and  -(-"-'n.,  is  discharged  into  two  sets  of 
54  X  24-in.  Anaconda-type  crushing  rolls,  having  a  per- 
ipheral speed  of  1040  ft.  per  min.  and  driven  by  a  150-hp. 
motor.  The  rolls  are  set  to  crush  to  i!-in.  or  less,  and 
discharge  upon  a  24-in.  belt  conveyor,  which  elevates 
the  product  to  the  screens  by  way  of  the  same  inlet  that 
takes  product  from  the  grizzlies.  The  third  reject  from 
the  screens,  — Ih-'m.  and  +'-in.,  is  discharged  into  a 
second  pair  of  54  x  24-in.  Anaconda-type  crushing  rolls, 
having  a  peripheral  speed  of  1040  ft.  per  min.  and  set 
to  crush  to  i-in.  or  less.  These  rolls  are  also  driven  by 
a  150-hp.  motor.  The  discharge  from  these  rolls  is  to 
the  same  24-in.  belt  conveyor  that  receives  the  dis- 
charge from  the  first  set  of  rolls,  and  is  also  discharged 
into  the  bucket  elevator  and  is  elevated  and  discharged 
into  the  screens  through  the  same  inlet  with  the  product 
of  the  other  rolls  and  the  grizzlies.  This  elevator  is 
driven  by  a  35-hp.  induction  motor,  and  the  24-in.  belt 
conveyor  is  driven  by  a  15-hp.  motor.  It  will  be  seen, 
therefore,  that  the  product  I'-in.  and  less,  passing 
through  the  grizzlies  is  discharged  into  two  revolving 
screens,  and  that  these  screens  are  arranged  to  classify 
this  product  into  three  diff'erent  sizes,  namely:  — li-in. 
to  -|-i'-in->  — 5-in-  to  -f  i!-in.  and  — 3-in.  All  the  prod- 
uct less  than  ?-in.  is  considered  as  fines  and  is  dis- 
charged through  the  screens  only  to  the  fines  elevator 
No.  54  and  to  the  conveyor  on  the  conveyor  floor.  The 
second  product  of  above  ,2-in.  and  not  larger  than  ^-in. 
is  discharged  into  two  sets  of  rolls  to  crush  less  than 
ii-in.  The  product  of  these  rolls,  however,  is  not  dis- 
charged into  the  fines,  but  is  returned  to  the  screens 
to  be  screened  out  as  fines,  therefore  avoiding  the 
possibility  of  having  oversize  in  the  fines,  due  to  the 
wearing  or  corrugating  of  rolls.  The  third  classifica- 
tion, the  product  over  ,'-in.  and  not  greater  than  l}-in. 
is  discharged  into  the  roughing  rolls  set  at  i-in.  or 
le.ss.  This  product  is  also  returned  to  the  screens  to 
be  re.screened  and  classified  again.  In  other  words,  the 
.screens  and  rolls  arc  operated  in  closed  circuit,  there- 
fore the  entire  product  of  fines  must  repass  through 
the  fine  section  of  the  screens  before  it  can  be  delivered 
to  the  fines  storage. 


New  C'aledonia  Ores 

Exports  of  ores  from  New  Caledonia  for  the  three 
months,  ended  Mar.  31,  as  reporte<i  by  the  RiiUctin 
(III  Cowmrrrr  of  Noumea  were  5350  metric  tons  of 
chrome  ore  and  10,994  tons  of  nickel  ore.  In  addition 
there  were  2871  metric  tons  of  nickel  matte  exported. 

The  annual  report  of  the  Mines  Department  for  1916 
states  that  the  Societe  Le  Nickel  exported  from  New 
Caledonia  during  the  year  30.000  tons  of  nickel  ore  and 
2400  tons  of  45-^,  matte.  The  Societe  des  Hauts  Four- 
neaux  exported  3000  tons  of  ore  and  3350  tons  matte. 
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Sulphatizing  with  Weak  Sulphurous  Gases 


By  GEORGE  C.  WESTBY* 


A  method  of  utilizing  the  sulphurous  gases  de- 
rived from,  the  roasting  or  smelting  of  pyr'itic 
ores,  for  the  sulphatizing  of  oxidized  copper- 
bearing  ores,  from  which  the  copper  is  subse- 
quently leached.  Coarse  and  fine  ores  are  treated 
separately,  90%  and  even  higher  recovery  of  the 
copper  content  having  been  effected  in  experi- 
mental ivork. 

THE  methods  described  in  this  article  were  devisad 
to  treat  low-grade  copper  ores  from  the  mines  of 
the  Nevada  Douglas  Consolidated  Copper  Co.,  at 
Ludwig,  Nev.  The  ores  contain  a  considerable  percent- 
age of  acid-soluble  aluminous  and  calcareous  material, 
associated  with  copper  minerals  which  are  not  rapidly 
acted  on  by  dilute  acids. 

General   conditions    forbade   the    use    of   a    smelting 
treatment,  and  the  character  and  grade  of  the  ore  pre- 


sists  of  the  utilization  of  sulphurous  gases  arising  from 
roasting  sulphide  ores  as  a  sulphating  reagent  on  wetted 
oxidized  ores  or  calcines,  leaching  with  circulating 
liquors  and  precipitation  of  copper  from  the  resultant 
solutions  with  iron. 

The  treatment  ordinarily  involves  screening  of  the 
ore  after  crushing  into  coarse  material  and  fines,  and 
different  apparatus  for  applying  the  fumes  and  liquor 
to  the  separated  products,  but  so  far  as  possible,  dif- 
ferentiation of  treatment  has  been  avoided. 

The  sulphurous  smoke  used  as  the  reagent  in  the 
process  is  derived  from  combustion  of  copper-bearing 
pyritic  ores  carrying  about  18%  of  combined  sulphur. 
The  smoke  is  brought  into  direct  contact  with  the  ore, 
in  the  presence  of  vapor,  steam  or  percolating  liquor, 
and  sulphatization  is  effected  by  the  combined  action  on 
the  wet  ore  of  the  hot  sulphurous  gases,  excess  oxygen 
in  the  smoke,  oxygen  with  sulphites  and  water  vapor. 

Under  the  varying  conditions  the  smoke  has  contained 
at  different  times,  by  volume,  between  0.3%  and  5.5% 
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vented  more  than  consideration  of  accepted  hydrometal- 
lurgical  processes  in  which  even  moderately  expensive 
reagents  were  called  for. 

Results  of  previous  experimental  work  on  smelter 
fumes  carried  on  at  the  Utah  Consolidated  smeltery, 
from  1902  to  1906,  suggested  the  scheme  of  treatment 
that  was  finally  adopted.     The  process,  in  brief,  con- 


•Ludwig.  Nev. 


sulphur  dioxide,  but  experience  has  shown  that  whether 
the  gas  was  relatively  weak  or  strong  in  sulphur  diox- 
ide, it  was  possible  to  utilize  the  fumes  effectively  in 
the  extraction  of  soluble  metal  from  the  ores  when 
treated  under  the  established  conditions  of  the  process. 
It  follows  as  a  corollary  that  practically  all  the  sulphur 
dioxide  of  the  smoke  can  be  abstracted  from  the  fumes 
during  moderately  prolonged  contact  with  solublii  con- 
stituents of  an  ore. 
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In  the  progress  of  the  treatment,  the  sulphide  ore 
sent  to  the  mill  is  crushed  and  ground  to  pass  a  10- 
mesh  screen  and  later  passes  from  fine-ore  storage  bins 
to  the  roasters.  The  sulphurous  gases  emanating  from 
the  roasting  ore  are  forced  through  flues  leading  to 
the  treatment  tanks,  while  the  roasted  material  dis- 
charged from  the  furnaces  is  conveyed  to  the  fines- 
treatment  section  of  the  plant. 

The  oxidized  ores  are  crushed  to  pass  a  1-in.  ring. 
The  material  then  is  discharged  on  a  10-mesh  screen 
and  the  oversize  transferred  to  the  coarse-ore  system 
of  the  plant.  The  undersize  passes  to  the  fines-treat- 
ment apparatus. 

Treatment  of  Coarse-Ores 

The  coarse  ore  is  brought  from  the  mill  by  a  system 
of  conveyors  and  charged  to  a  series  of  closed  tanks  or 
towers.  The  sulphurous  furnace  gas  is  then  forced 
through  the  interstices  of  the  wetted  ore  in  all  the  sul- 
phurizers  in  commission.  Simultaneously,  the  top  of 
the  ore  columns  are  sprayed  with  liquor  drawn  from 
sump  tanks  which  receive  the  drainage  from  the  sul- 
phurizing towers.  The  sump  liquor  is  used  over  and 
over  until  it  becomes  strongly  charged  with  copper; 
barren  liquor  and  water  then  replace  the  cupriferous 
solution,   which   is  pumped  to   the  precipitation   plant. 

When  the  metal  is  exhausted  to  the  economic  limit 
from  the  ore  contained  in  any  tower  of  the  series,  the 
residue  is  washed  by  continuing  a  spray  of  barren  liquor 
over  the  mass  for  some  time.  The  sulphurous  fumes 
are  diverted,  the  discharge  doors  opened  and  the  tailings 
sluiced  to  waste.  The  emptied  tower  is  recharged  with 
ore,  and  a  new  cycle  is  initiated  by  again  admitting  the 
sulphurous  gases  and  starting  the  liquor  spray. 

The  present  leaching  equipment  of  the  coarse-ore 
treatment  plant  consists  of  six  clo.sed  redwood  towers, 
each  of  which  is  40  ft.  in  diameter  and  21  ft.  high.  Each 
sulphurizer  is  fitted  with  a  filter  bottom  which  is  charac- 
terized by  the  use  of  spaced,  parallel  strips,  of  a  triangu- 
lar cross-section,  pegged  to  supporting  stringers  that 
rest  on  a  foundation  of  12  x  12-in.  timbers  brought  up 
from  the  bottom  of  the  tower.  The  spaces  between 
the  triangular  pieces  are  filled  with  insoluble  rock  ap- 
proximately the  size  of  an  egg.  This  forms  an  effective 
means  for  disseminating  the  smoke  volume  through  the 
orebody  above  the  filter  bottom,  besides  performing  its 
function  as  a  filter  in  the  retention  of  slimes  from  the 
draining  solutions. 

A  4-ft.  space  between  the  filter  and  bottom  of  the 
tower  is  provided  to  facilitate  free  passage  of  the  sul- 
phurous gase.s.  Oval  apertures  about  G  sq.ft.  in  area 
admit  the  fumes  to  the  space  beneath  the  filter  and  a 
4-in.  lead  drainage  pipe,  flanged  to  the  bottom  of  the 
tower,  conveys  the  solutions  to  the  sump  tanks. 

A  system  of  balloon-shaped  iron  flues,  lined  with  acid- 
proof  brick,  provide  channels  for  the  acid  gases  drawn 
from  the  furnaces.  The  fumes  are  preferably  caused  to 
flow  first  through  the  fine-ore  sulphurizers  in  order  to 
remove  the  flue  dust  from  the  smoke,  before  it  i.s  forced 
to  the  flues  leading  to  the  coarse-ore  tanks.  The  flue.s, 
which  are  about  3  sq.ft.  in  area,  are  of  a  sufllciently 
.small  cross-section  in  relation  to  the  volume,  of  the 
smoke  to  insure  that  the  velocity  of  the  gases  will  be 
great  enough  to  prevent  any  considerable  deposition  of 
flue  dust  in  the  flue. 


A  No.  8  Sturtevant  hard-lead  fan  is  situated  near  the 
bottom  of  each  tank,  and  conduits  are  arranged  so  that 
the  issuing  gases  may  be  drawn  from  the  space  between 
the  gas-tight  top  of  the  tank  and  the  surface  of  the 
ore  column,  and  driven  beneath  and  through  the  ore 
column  of  any  other  tank;  in  this  way  the  sulphurous 
reagents  may  be  driven  through  consecutive  ore  columns 
and  progressively  eliminated  by  combination  with  the 
soluble  elements  of  the  ore  contained  in  the  series  of 
towers. 

Redwood  tanks,  20  ft.  in  diameter  and  8  ft.  high, 
are  placed  so  as  to  receive  by  gravity  the  drainage  from 
each  sulphurizer.  An  outlet  controlled  by  a  valve  at 
the  bottom  of  the  tank  is  connected  with  the  inlet  of 
a  3-in.  lead  pump.  In  operation  the  pump  draws  the 
liquor  from  the  sump  tank  and  forces  it  through  the 
pipe  serving  the  spray  nozzles,  which  are  located  around 
the  inner  periphery  of  the  top  rim  of  the  sulphurizing 
towers. 

The  time  required  for  treatment  of  any  column  of 
ore  necessarily  depends  on  a  number  of  factors,  among 
which  might  be  mentioned  the  following:  (1)  The 
volume  of  gas  passing  through  the  ore  per  unit  of  time; 
(2)  the  strength  of  the  gas  in  SO,,  SO,  and  0;  (3)  the 
quantity  of  acid  soluble  constituents  in  the  ore;  (4) 
the  quantity  of  copper  in  the  ore,  its  mode  of  occurrence 
and  generally  the  physical  character  of  the  ore;  (5) 
the  .sizing  of  the  material;  (6)  the  temperature  of  the 
gas  passing  through  the  ore. 

The  results  obtained  under  one  set  of  conditions  are 

TABLE  OF  RESULTS  OBTAINED 

.Analysis  of  Ore  Scrc«n  Analysis 

Cu  i  U%  +2  10  7'-o 

Fe 17  58%  +4       30  7<"„ 

SiO, 59  80"^  4-10       Hb-^i 

AUO,     5  90<7c  +20       9  5<-f 

CaO     ...  6  40<-c  +40       5  9<> 

+  60         J  2^(, 

+  80     2  9% 

—80  5.5^ 

.AvoraKC  prrccntaKP  by  volunio  of  SO,  rntrring  tower     I   77 

.•\\-iTa(re  rMTrcntaRr  V>y  volumr  of  SO,  loavins  tower      , •0  86 

AvrraKo  fan  pressure  reqvnre*!  for  drawing  ga»  through  oT«,  0«. 2.  i7 

Approximate  power  required  for  fan.  hp     8  0 

Approximate  power  required  for  pump,  hp     2  0 

Liquor  eirrulated  per  minute  (approximate  averaite).  gal  150 

•  This  Kas  passed  n»  heads  to  the  next  tank  in  series. 

given  in  the  table.  The  strength  of  copper  in  the  solu- 
tion discharged  to  the  precipitation  system  varied  be- 
tween 3  and  0.25'"r  Cu,  depending  on  the  degree  of  ore 
exhaustion,  the  period  of  circulation  and  the  general  re- 
quirements of  the  plant. 

Figured  on  actual  time  of  fume  application  to  the  ore, 
the  following  extractions,  in  round  numbers,  were  ob- 
tained: 37'^r  of  copper  extracted  in  10  days;  82'^r  in 
20  days;  92'',  in  30  days;  98',   in  40  days. 

The  comparatively  slow  action  during  the  first  ten 
days  was  largely  due  to  the  fact  that  the  somewhat 
large  percentage  of  lime  present  in  the  ore  is  more  sus- 
ceptible to  the  action  of  the  sulphating  reagents  than 
the  copper  minerals.  The  absolute  quantity  of  gas 
available  for  action  on  the  copper  minerals  is  therefore 
minimized  during  the  first  period  of  treatment. 

Under  another  set  of  conditions  with  ore  of  a  differ- 
ent character  and  containing  1.7',  Cu,  an  extraction 
of  97.8',  of  the  copper  was  made  in  20  actual  working 
days. 

Trkatmknt  OF  Fink  ORt:s 

Attempts  were  made  to  apply  the  same  method  for 
treating  fines  as  that  described  for  leaching  coarse  ore, 
but  it  was   found  to  be  commercially   impracticable  to 
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rce  any  considerable  volume  of  gases  through  limited 
pths  of  fine  ore,  or  even  intermixed  coarse  and  fine 
iterial  (such  as  "mine-run")   if  the  fines  were  argil- 
:eous.    In  one  case  an  experiment  with  wetted,  rather 
•anular  fines  represented  by  the  screen  analysis  showed 
at  a  distributive  surface   of  38,200   sq.ft.   would  be 
quired  in  forcing  5000  cu.ft.  of  gas  per  minute  through 
ft.  of  ore  with  a  fan  pressure  of  3  oz.     The  screen 
lalysis   of   the   material   tested   showed:      +10-mesh, 
jne;  -f20-mesh,  64.2%;  +40-mesh,  14.1%;  +60-mesh, 
0%;  -)-80-mesh,  3.7%;  — 80-mesh,  11.0%. 
A  second  experiment  was  made  with  a  very  argil- 
ceous  wetted  ore  and  a  degree  of  fineness  represented 
V  the   screenings   shown   on    +10-mesh,   none;    +20- 
lesh,    19.1%;    -1-40-mesh,   35.9 %f. ;    -f60-mesh,    16.3?o  ; 
-80-mesh,  8.7%, ;  —80-mesh,  20.0%.    This  showed  that 
Imost  3,200,000  sq.ft.  of  transverse  area  would  be  neces- 
iry  to  provide  a  sufficient  channel  to  convey  5000  cu.ft. 
er  min.  through  2  ft.  of  ore  under  a  fan  pressure  of  6 
z.     As  the  ore  used  in  this  experiment  was  represen- 
ative   of   much    of   the   oxidized   ores   of   the    Nevada 
)ouglas    Consolidated    Copper    Co.,    the    conception    of 
lowing  sulphurous  gases  through  masses  of  fines  was 
bandoned  as  impracticable. 

A  method  of  fines  treatment  adopted  for  provisional 
.se  consisted  in  causing  a  spume  of  pulp  and  liquor 
0  fall  in  retarded  cascades  through  the  sulphurous 
umes.  The  method  is  applied  in  an  apparatus  arranged 
lS  follows: 

Four  tanks  fitted  with  gas-tight  tops,  each  14  ft. 
n  diameter  by  20  ft.  high,  were  set   in  line  so  that 


of  the  pump  is  flanged  to  a  7-in.  steel-armored  corro- 
sion pipe  joining  the  discharge  hole  at  the  center  of  the 
tank  with  the  pump.  A  6-in.  armored  corrosion  dis- 
charge pipe  rises  vertically  to  the  top  of  the  tank  and 
enters  a  square  wooden  conduit  direct-connected  with 
an  elbow  which  is  flanged  to  the  rim  of  an  opening  in 
the  top  of  the  closed  tank  immediately  above  the  apex 
of  the  upper  cone.  -Branch  conduits  connect  the  main 
discharge  conduits  with  one  another. 

In  practice  the  mixed  fines  and  liquor  in  the  tanks 
drain  to  the  discharge  opening  at  the  bottom  of  the 
tank,  are  drawn  into  the  sand  pump  and  again  dis- 
charged to  the  apex  of  the  cone  at  the  top  of  the  tower. 
The  mixture  is  distributed  over  the  entire  top  area  of 
the  network  as  it  flows  over  the  perforated  cone,  then 
flows  in  relatively  thin  films  downward  over  the  network 
and  through  the  sulphurous  smoke  passing  through  the 
apparatus. 

As  the  mixture  flows  back  through  the  wooden  con- 
duits, a  fractional  portion  is  cut  off  by  means  of  a  mov- 
able deflection  plate  and  caused  to  discharge  to  the  next 
lowest  tank  in  series,  the  lowest  tank  discharging  to 
the  washing  and  clarifying  system;  this  discharge  is 
approximately  equal  to  the  quantity  of  material  charged 
to  the  upper  tank.  Close  regulation  may  be  effected  by 
means  of  a  float  in  the  bottom  of  the  tank  and  an  elec- 
trically operated  deflection  plate. 

The  action  of  the  hot  sulphurous  gases  on  the  vast 
surface  of  shifting  films  of  ore  mixture  brings  about  a 
rapid  dissolution  of  the  soluble  constituents,  but  the 
absolute  effect  necessarily  depends  on  the  composition 


Leaching   Tanks,    Looking   West 

LEACHING  TANKS,   S; 

the  tanks  are  consecutively  two  feet  lower  than  those 
next  in  order.  The  tanks  are  fitted  inside  with  a  false 
bottom  forming  an  inverted  cone  sloping  at  an  angle 
of  about  30°  to  a  7-in.  discharge  hole  at  the  center. 
Above  the  sloping  bottom  a  network  of  1  x  1-in.  pieces 
with  2  X  4-in.  spacers,  was  built  up  from  the  periphery 
of  the  cone,  and  the  whole  is  capped  by  a  perforated  cone 
sloping  from  its  apex  to  the  sides  of  the  tank. 

The  tanks  are  connected  by  lead-lined  gas  flues  which 
are  flanged  alternately  to  the  upper  and  lower  peripheral 
surfaces  of  the  connected  tanks,  so  that  the  sulphurous 
smoke  is  caused  to  traverse  the  height  of  the  tank,  but 
not  necessarily  in  counter-current  to  the  pulp.  The 
lowest  tank  in  the  series  is  directly  connected  with  the 
main  flue  from  the  furnaces,  while  the  uppermost  dis- 
charges to  a  flue  which  conveys  the  residual  vapors  and 
gases  to  the  coarse-ore  sulphurizers. 

Each  tank  is  equipped  with  a  7-in.  corrosion  sand 
pump  direct-connected  to  a  25-hp.  motor.     The  intake 


Large  Tanks  for  Leacliing,  Small  Tanks.  Dumps 
JLPHATIZING  PLANT 

of  the  ore,  rate  of  charging,  ratio  of  pulp  to  liquor  and 
other  factors  previously  enumerated  in  the  account  of 
the  coarse-ore  treatment. 

Under  the  conditions  of  operation  obtaining  at  differ- 
ent times  during  tests  made  with  the  apparatus  de- 
scribed, it  was  established  that  when  treatment  was  con- 
tinuous and  at  the  rate  of  about  50  tons  per  24  hours, 
between  60^;  and  90%  of  the  copper  was  extracted  from 
the  ore  tested.  Further,  it  was  shown  by  experiment 
and  deduction,  drawn  from  results  secured  on  many 
related  tests,  that  to  effect  a  90%.  extraction  from  the 
most  refractory  of  the  Nevada  Douglas  Consolidated 
Copper  Co.  ores  continuously  charged  to  the  upper  tank 
at  the  rate  of  250  tons  per  24  hours,  it  would  be  neces- 
sary to  use  nine  30-ft.  tanks  in  series  equipped  simi- 
larly to  the  14x20-ft.  tanks  described,  but  using  8-in. 
sand  pumps  and  3-in.  strips  for  the  interior  network. 
While  the  general  results  of  the  method  described 
for  fine-ore  treatment  were  sufficiently  encouraging  to 
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■warrant  commercial  use  of  the  process,  it  was  an  insist- 
ent fact  that  the  rapid  erosion  of  the  working  parts 
of  the  sand  pumps  introduced  a  serious  item  of  costs 
for  replacement.  The  logical  means  of  escape  from  the 
difficulty  seemed  to  be  to  effect  a  greater  retardation 
of  the  fall  of  the  mixture  dropping  through  the  appa- 
ratus, with  a  consequent  dimini.shed  use  of  the  pump. 
The  development  of  this  idea  led  to  the  case  where  the 
use  of  a  sand  pump  was  not  required. 

Of  the  methods  and  apparatus  tried,  the  simplest 
means  consist  in  sulphatization  of  the  ore  fines  by  bring- 
ing the  fumes  into  contact  with  vast  numbers  of  low 
heaps  or  piles  of  the  dampened  or  wetted  ore  inclosed 
within  a  series  of  towers  or  chambers.  In  this  method 
a  latticework  of  superimposed  staggered  shelves  is  built 
up  from  the  foundation  of  the  towers  and  forms  the 
support  of  the  ore  heaps  under  treatment. 

The  fine  ore  is  charged  to  the  top  of  the  latticework 
and  progressively  falls  from  shelf  to  .shelf  throughout 
the  tower  as  the  upper  layers  of  shelves  become  heaped 
to  capacity  and  the  excess  material  drops  to  lower  levels. 

When  the  tower  is  filled,  the  flow  of  ore  is  stopped 
and  sulphurous  vapors  are  let  into  the  tower  and  around 
the  ore  heaps  by  the  blower  effect  of  a  steam  jet  which 
is  introduced  in  a  flue  entering  the  base  of  the  tower. 
The  jet  thus  serves  a  double  purpose,  for  it  economically 
impels  the  smoke  volume  through  the  tower  and  also  in- 
troduces the  water  vapor  that  effectually  disseminates 
moisture  through  the  whole  of  the  ore  in  the  tower 
The  heat  of  the  gases  rnd  steam  materially  accelerate 
the  chemical  combinations  in  the  towers. 

Admission  of  the  gases  to  the  ore  particles  is  facili- 
tated by  the  construction  of  the  shelves.  These  are 
formed  preferably  of  three  or  more  1  x  1-in.  strips  of 
wood  or  1  to  li-in.  rope.  The  strips  are  set  sufliciently 
close  to  prevent  the  ore  falling  freely  through  the  slits 
formed,  but  at  the  same  time  the  aperture  is  wide 
enough  to  permit  percolation  of  liquor  from  the  ore 
heap  and  the  free  introduction  of  vapors  to  the  bottom. 

The  space  between  parallel  superimposed  shelves  is 
about  .3  in.,  and  the  space  between  shelves  in  the  same 
layer  varies  between  1  and  2  in.  These  distances  pro- 
vide ample  room  for  free  passage  of  the  smoke  volumes 
about  the  ore  heaps  and  also  for  solid  material  to  drop 
freely  through  the  tower. 

While  it  is  possible  to  leach  completely  and  wash 
the  sulphatized  heaps  in  place,  it  is  usually  better 
economy  to  sluice  the  sulphatized  residue  from  the 
shelves  into  a  Dorr  or  some  similar  type  of  classifier 
at  a  definite  rate,  then  treating  the  material  in  accord- 
ance with  current  practice,  finally  diverting  the  copper 
solution  to  the  precipitation  system  and  discharging  the 
tailings  to  waste. 

It  is  apparent  that  in  cleaning  out  the  tower  a  murky 
r.T  slimy  lifjuor  from  the  classifier  could  be  u.sed  over 
and  over  until  the  tower  was  cleaned,  thus  avoiding  dilu- 
tion of  the  copper  liquor. 

Agitation  of  Ore  Heaps  I>kneficial. 

Sulphatization  of  the  ore  can  be  much  expfdited  by 
agitation  or  movement  or  the  ore  heaps  during  the  troit- 
ment,  but  it  is  not  certain  that  the  advantages  of  accel- 
erated action  are  great  enough  to  warrant  complication.s 
of  apparatus  and  increa.Mcd  costs  incident  to  the  use  of 
mechanical  appliances. 


A  curve  indicating  the  results  obtained  by  treating 
10-mesh  ore  with  1.2'"c  SO,  fumes  by  the  shelf -tower 
method  is  shown  in  the  accompanying  diagram,  in  which 
the  percentage  extraction  in  any  given  time  may  be  seenl 

In  order  to  express  the  processes  described  in  ternd 
of  dollars  and  cents,  the  approximate  cost  items  are 
given  in  the  accompanying  table: 

CO.\RSE-ORE   SrLPHATIZATION 

Capariiy  of  plant,   250  tons  per  day 

Costs  per  Ton  of  Ore  Treated 

.Sulphide-ore  charge 

Depreciation 

Interest      

Labor  (leachinK  and  sluicing)      

Hep.iirs  

Power  (".  I  5c.  per  hp.-day  (fans  and  pump«) 

Foreman,  assay,  office,  etc ... 

Crushing  (labor,  power,  etc.,  included)  

Precipitation — 36  lb.  of  copper ,  

Switching,  conveying,  etc 
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TREATMENT  OF   lo-MKSH   ORK 

where  sulphides  are  associated  with  the  ores  and  where 
considerable  quantities  of  soluble  gangue  matter  make 
other  hydromelallurgical  methods  inapplicable.  It 
possible,  too,  that  the  processes  could  be  economically 
used  for  the  extraction  of  potash  and  soda  from  certain 
of  the  igneous  rocks  and  to  refine  clays. 

The  re.'igent  used  in  the  processes  is  still  dissipated  in 
huge  quantities  through  many  smeltery  stacks  into  the 
atmosphere  wherever  sulphide  smelting  is  practiced.  It 
is  hoped  that  the  experiments  made  and  the  data  secured 
will  define  the  way  for  one  more  solution  of  the  smelter- 
smoke  problem,  at  the  same  time  solving  a  low-grad« 
ore  problem.  Such  a  solution  would  l)e  doubly  valuable) 
since  it  would  accomplish  two  desirable  objects. 

In  any  case  the  work  has  shown  that  a  sulphuroui 
fume  carrying  only  0.15'^r  SO,  by  volume  may  economi- 
cally extract  copper  from  low-grade  ores  and  in  doing 
so  produce  as  high  as  SJ'^r  Cu  as  copper  sulphate  in 
solution.  Since  smelter  smoke  often  as-says  lj';r  to  2% 
SO,  by  volume,  the  significance  of  the  figures  submitted 
is  believed  to  be  both  obvious  and  encouraging. 
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A  Fourteen  Hundred  Foot  Raise 


Details  of  operations  in  raising  approximately 
IJfOO  ft.  where  the  principal  difficulties  ordinarily 
encountered  in  long  raises  ivere  readily  over- 
come; costs;  wages  on  bonus  system  for  all  work 
done  over  a  given  distance  each  month. 

THE  Hecla  Mining  Co.,  operating  at  Burke,  Idaho, 
recently  opened  up  a  body  of  ore  remote  from 
the  courses  that  ventilate  the  old  workings.  It 
was  proposed  to  drive  a  raise  from  the  No.  3  Adit 
tunnel  level  to  the  surface,  a  distance  of  approximately 
1400  ft.,  to  properly  ventilate  the  new  workings  and  all 
development  work  contemplated  in  their  vicinity.  This 
raiss  would  also  greatly  impz-ove  the  ventilation  in  the 
old  Hecla  stopes.     The  work  was  begun  in  November, 


ARRAXGEMEXT    OF    SKIPS    AND    LADDERWAY,    HECLA 
LONG  RAISE 


1915,  and  has  progressed  steadily,  except  for  a  delay  of 
four  months,  during  part  of  which  time  a  station  was 
sut  on  the  57th  and  58th  floors. 

The  raise  was  driven  about  9  x  18  ft.  in  the  clear 
and  is  timbered  by  four  sets  of  timbers,  making  three 
compartments.  A  timber  slide  is  carried  in  one  com- 
partment, a  chute  in  the  center  and  a  manway  in  the 
third.  The  ventilating  pipe  and  air  line  are  carried 
in  the  chute  or  center  compartment,  leaving  the  manway 
:lear  for  the  passage  of  men.  The  vertical  distance  be- 
tween floors  is  9  ft.,  while  the  horizontal  distance 
between  caps  is  5  ft.  Stall  sets  are  used,  the  caps 
averaging  14  in.  and  the  posts  8  in.  in  diameter.  The 
floors  are  covered  with  3-in.  lagging,  random  width  and 
i  ft.  11  in.  long. 


Methods  of  Raising  Used 

A  crew  of  four  men  on  each  shift  consists  of  two 
miners,   one   timberman   and   one   timberman's    helper, 


By  CHARLES  H.  FOREMAN 

gineor  for  the   Hecla   Mining  Co.,   Burke.   Idaho 

'  two  shifts  being  worked,  the  day  shift  going  on  at 
7:30  a.m.  and  the  night  shift  at  4  p.m.  Room  was 
made  on  the  first  -floor  for  a  timber  hoi.st,  and  the  four 
men  hoisted  their  own  material  until  the  40th  floor  was 
reached,  when  it  was  found  necessary  to  add  a  hoist- 
man,  who  also  acted  as  general  handy  man  around  the 
bottom  of  the  raise,  to  each  shift.  These  men  con- 
tinued the  raise  until  the  64th  floor  was  reached,  when 
the  climb  occupied  so  much  time  that  some  other 
method  had  to  be  adopted. 

The  work  of  raising  was  then  stopped  and  a  station 
fitted  up  on  the  57th  and  58th  floors,  the  former  being 
used  as  a  working  station  and  the  latter  as  the  hoisting 
.station.  The  timber  slide  was  fitted  with  guides  from 
the  No.  3  level  to  the  58th  floor,  and  a  working  cage 
equipped  with  safeties  was  installed.  An  8  x  10-in.  air 
hoist  was  placed  on  the  58th  floor  and  connected  by 
a  l-in.  cable  to  a  cage  weighing  1700  lb.;  a  telephone, 
electric  bell  and  flash  system  were  installed  on  the  57th 
floor.    The  stations  are  equipped  with  electric  lights. 

It  was  necessary  for  the  hoistman  to  climb  the  57 
floors  en  going  to  work  in  the  morning  and  going  off 
the  night  shift,  but  the  day  hoistman  started  in  time 
to  be  at  his  station  when  the  men  were  ready  to  go  to 
work.  Men,  timbers  and  all  supplies  were  hoisted  to 
the  57th  floor  by  this  cage,  the  manway  being  used  only 
by  the  hoistman  and  in  cases  of  emergency. 

A  5  X  7-in.  hoist  with  l-in.  cable  and  steel  bucket  was 
installed  on  the  58th  floor  to  hoist  timbers  and  supplies 
up  the  timber  slide  from  the  57th  floor  to  the  top  of 
the  raise.  The  raise  at  this  point  was  offset,  giving 
room  for  transferring  supplies.  A  eager  was  added  to 
the  crew,  to  handle  supplies  from  the  No.  3  level  to  the 
57th  floor. 

When  work  was  again  resumed  in  the  raise,  it  was 
possible  for  the  men  to  ride  to  the  57th  floor,  but  it  was 
necessary  to  climb  from  this  point  to  the  top.  The 
work  continued  until  the  112th  floor  was  reached,  when 
the  climb  was  again  getting  to  be  a  big  problem  and 
some  other  means  of  transportation  was  considered 
necessary  to  get  the  men  to  and  from  their  work.  It 
was  not  considered  advisable  to  continue  the  guides 
from  the  57th  floor  to  the  top  of  the  timber  slide  as  it 
would  necessitate  cutting  another  station  or  the  installa- 
tion of  a  much  larger  hoist.  The  ladders  in  the  man- 
way  were  taken  out  from  the  57th  to  the  111th  floor, 
guides  were  installed  and  a  small  cage  holding  four  men 
and  weighing  1100  lb.  was  handled  by  a  5  x  7-in.  hoist 
using  a  S-in.  cable,  set  on  the  58th  floor.  The  ladders 
from  the  57th  to  the  111th  floor  were  placed  in  the 
chute  set  to  be  used  only  in  case  of  emergency.  This 
scheme  allowed  the  men  to  ride  to  the  108th  floor  be- 
fore starting  to  climb.  All  hoists  on  the  58th  floor 
were  fitted  with  indicators,  and  one  man  on  each  shift 
attends  to  all  three  hoists. 

At  the  time  this  was  written,  the  raise  was  on  the 
135th  floor  with  about  33  floors  to  go  to  the  surface. 
It  is  contemplated  to  raise  the  sheave  in  the  manway 
compartment  to  the  141st  floor,  hoisting  the  men  to 
the  138th  floor,  which  will  leave  only  about  thirty  floors 
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to  climb  to  the  extreme  top  of  the  raise.  It  is  the 
intention  to  stop  raising  and  to  drift  out  as  soon  as 
broken  or  disturbed  ground  is  encountered,  estimated 
to  be  at  about  100  ft.  from  the  surface;  the  e.xact  length 
of  the  raise  is  not  known  at  this  time. 

Mfthods  of  Timbering  Adopted 

A  set  of  timbers  is  not  placed  until  the  ground  has 
been  broken  at  least  16  ft.  above  the  last  set.  This 
allows  a  set  of  timbers  and  7  ft.  of  room  for  drilling. 
It  ha.s  been  found  unsatisfactory  to  drill  off  a  staging 
through  the  timbers,  as  it  occasions  loss  of  time  and 
also  increases  the  chance  for  blasting  out  sets.  An  aver- 
age of  30  holes  is  drilled  to  the  round.  After  drilling, 
the  floor  is  covered  with  three  thicknesses  of  3-in. 
lagging  and  a  V-shaped  opening  is  placed  over  the  chute 
to  allow  the  miners  to  get  to  their  work  after  blasting ; 
the  grizzly  is  taken  off  the  top  of  the  chute  and  the 
round  blasted.  Twelve  feet  of  fuse  is  used  for  each 
primer;  300  sticks  of  H-in.  40''^  gelatin  is  the  average 
for  each  round.  After  blasting,  the  men  replace  the 
grizzly  over  the  chute  and  the  miners  go  to  the  face 
through  the  "V"  opening,  trim  the  back,  and  begin 
drilling  from  the  top  of  the  muck  pile.  It  is  generally 
unnecessary'  to  draw  any  muck  at  this  time.  The  sec- 
end  round  is  drilled,  the  V-shaped  opening  over  the 
chute  is  raised,  the  grizzly  is  removed  and  the  round  is 
blasted.  The  miners  go  back  to  the  face  and  trim  the 
back,  while  the  timbermen  build  a  temporary  muck  slide 
to  the  chute,  which  is  always  carried  two  floors  behind 
the  other  timbers.  The  muck  is  then  drawn  into  the 
chute  and  the  floors  are  cleaned  for  timbers.  The  tim- 
bers are  hoisted  to  the  top  floor,  and  the  whole  crew  is 
engaged  in  timbering.  A  gin-pole  is  not  used  for  hoist- 
ing the  timbers,  as  the  weight  of  the  cable  causes  the 
pole  to  spring  and  work  loose.  The  timber  is  wrapped 
with  a  chain  very  close  to  the  lower  end,  and  the  top 
end  is  held  by  a  dog  which  is  attached  to  the  cable  by 
a  clevis,  allowing  it  to  be  moved  up  and  down  the  cable. 
The  timber  is  hoisted  up  to  the  sheave  wheel,  the  men 
landing  it  with  their  picaroons;  the  dog  is  removed 
from  the  end  of  the  timber,  which  is  then  hoisted  until 
the  chain  holding  the  lower  end  is  near  the  sheave 
wheel,  when  it  is  removed  and  the  timber  landed  on  the 
top  floor,  above  the  sheave.  After  the  timbers  have 
been  placed,  the  miners  again  start  drilling  and  the  tim- 
bermen raise  the  chute,  timber  slide  and  manway  and 
do  any  necessary  repairing.  The  chute  is  made  of 
6  X  10  X  9-in.  fir  and  is  held  in  place  by  a  short  piece  of 
6x10  about  four  feet  long,  which  is  dapped  between 
the  two  center  caps.  The  center  of  the  chute  is  rein- 
forced by  3-in.  plank  strapped  around  the  front  and 
sides.  A  6  X  8-in.  hole  is  cut  in  the  chute  on  each  floor 
.so  as  to  prevent  an  air  cushion  breaking  the  chute 
should  the  muck  hang  up  and  then  suddenly  release. 
The  muck  is  never  tirawn  down  more  than  10  floors 
from  the  top  of  the  chute,  except  when  making  repairs. 
The  chute  in  offset  on  the  .30th.  57th  and  111th  floors 
and  a  chute  lip  provided.  Repairs  in  the  bottom  of  the 
chute  do  not  necessitate  drawing  the  entire  chute. 
Movement  of  material  in  the  timber  slide  is  handled 
by  a  system  of  fla.sh  signals  to  the  hoist,  the  wiring 
being  carried  to  the  top  of  the  raise  by  a  two-conductor 
reinforced  weatherproof  cable.  It  {■*  necessary  to  box 
this  cable,  carried  in  the  manway  compartment. 

( 


The  men  have  received  a  bonus  for  their  work  de- 
pending on  the  number  of  completed  floors  advanced 
each  month.  The  miner's  and  timberman's  helpers  are 
paid  $3.50  per  day  and  the  timberman  $4  for  an  ad- 
vance up  to  and  including  six  complete  floors  per  month. 
For  every  complete  floor  advance  above  six  they  receive 
an  additional  25c.  per  day.  This  does  not  include  the 
bonus  regulated  by  the  price  of  lead,  which  is  additional. 
For  the  last  three  months  the  timberman  has  acted  as 
'pusher"  and  has  received  an  additional  50c.  per  day 
for  supervision.  Only  the  miners,  timbermen  and  tim- 
bermen's  helper  receive  this  raise  bonus. 

Some  very  good  time  has  been  made  in  advancing  this 
raise,  14  floors  having  been  made  in  October,  making 
a  bonus  of  $2  per  day;  18  floors  in  November,  making 
a  bonus  of  $3  per  day;  16  floors  for  December  making 
a  bonus  of  $2.50  per  day  and  16  floors  for  February, 
making  a  bonus  of  $2.50  per  day.  January  advance 
suffered  on  account  of  putting  in  guides  from  the  57th 
to  the  111th  floors. 

Machines  Repaired  in  Raise  Station 

Ingersoll-Rand  CC-11  drills  were  used  during  the 
entire  course  of  the  raise,  two  being  at  the  face  and 
three  on  the  58th  floor  as  extras.  Water  sprays  are 
used  on  all  machines,  the  water  for  which  is  hoisted 
from  the  57th  floor.  The  hoistman  keeps  the  machines 
in  repair  on  the  58th  floor,  where  a  complete  set  of 
repairs  is  at  hand. 

The  raise  is  ventilated  by  two  10-in.  No.  5  Buffalo 
blowers,  operated  by  5-hp.  motors,  one  being  on  the 
first  floor  and  the  other  on  the  57th  floor.  No  com- 
plaint has  been  made  by  the  men  on  account  of  bad 
ventilation. 

The  costs  for  November  were  $253.93  per  floor,  or 
$28.22  per  foot.  December  costs  were  $256.38  per  floor, 
or  $28.49  per  foot.  This  includes  all  labor  connected 
with  the  raise,  cost  of  explosives,  timbers  and  all  sup- 
plies, but  does  not  allow  for  the  e.xpense  of  cutting 
stations  on  the  57th  and  58th  floors. 

No  serious  inconvenience  has  been  encountered  in 
driving  this  raise,  and  while  several  problems  have  pre- 
sented themselvs  during  the  course  of  the  work,  they 
have  been  met  without  serious  difficulty. 


Uses  of  Ferro-Uranium 

A  desiription  is  given  by  H.  W.  Gillett  and  E.  L. 
Mack,  in  the  Journal  of  Iniliiatrial  and  Engincerinff 
Chemist  III.  of  experiments  made  with  the  object  of  ob- 
taining iron-uranium  alloys.  By  using  pure  uranium 
dioxide,  a  low-ash  coke  and  pure  iron  as  raw  materials, 
it  is  possible,  with  the  furnace  described,  to  produce  a 
ferro-uranium  of  any  uranium  content  desired  (40-70'f  ) 
with  carbon  below  2',,  silicon  under  0.76'r,  vanadium 
under  0.5',.  and  traces  of  aluminum,  sulphur,  phos 
phorus  and  manganese. 

The  furnace  used  was  of  the  tilting,  direct-arc  type 
with  water-cooled  magnesite  hearth  and  sides.  If  eX' 
perinients  with  such  a  ferro-uranium  show  that  urani-^ 
um  steels  high  in  uranium  arc  not  valuable,  but  that  a 
little  uranium  is  u.^eful,  and  if  the  amount  required  is 
so  low  that  the  carbon  introduced  by  the  ferro-uranium 
is  harmless,  then  the  hearth  might  be  uncooled  and  the 
ferro-uranium  would  contain  4  to  5'",    of  carbon. 
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Conserving  The  Food  Supply 


It  has  been  difficult  to  convey  to  the  mind  of  the 
average  citizen  the  meaning  of  the  state  of  tvar 
in  ivhich  this  country  finds  itself.  The  courses 
that  ought  to  be  followed  to  bring  it  to  the  inevi- 
table conclusion  in  the  promptest  manner  have 
not  been  enunciated  xoith  sufficient  force.  In  so 
far  as  the  food  situation  is  concerned,  the  address, 
of  Herbert  C.  Hoover,  food  administrator,  made 
before  a  meeting  of  the  Editorial  Conference  of 
Business  Papers,  at  Washington,  provides  a  clear 
statement  of  the  actiial  condition  and  points  out 
the  lines  to  be  pursued.  Mr.  Hoover's  address 
ought  to  be  read  and  considered  by  everybody. 
It  is  reproduced  hereioith. 

WE  have  entered  upon  a  war  entirely  unique  in  its 
character  in  that  it  is  a  war  against  ideas.  The 
German  people  have  adopted  the  theory  of  the 
survival  of  the  strongest,  the  right  of  might,  a  biological 
interpretation  of  the  theory  of  evolution,  without  any  of 
that  fine  tempering  which  the  Anglo-Saxon  race  has  in- 
cluded in  its  sociological  application  through  the  belief 
that  civilization  spells  the  protection  of  the  helpless. 
This  has  so  permeated  German  character  and  German 
institutions  that  it  has  builded  a  system  of  state  based 
on  the  subversion  of  all  individual  right  to  the  interest 
of  the  state  and  holds  out  to  its  membership  as  com- 
pensation for  the  loss  of  individual  liberty  the  prospect 
of  mastership  of  the  world. 

Attacking  an  Idea 

The  military  problem  arising  out  of  this  situation  be- 
comes one,  today,  of  defeating  an  idea.  There  might 
have  been  some  hope  that  it  could  have  been  overcome 
in  an  early  and  crushing  campaign,  but  the  relaxation 
of  effort  by  Russia  has  practically  reduced  us  to  a  war 
of  attrition.  It  is  possible  that  with  the  infusion  of 
democracy  in  Russia  it  may  be  re-created  in  strength 
and  again  enter  upon  the  field  of  action,  but  at  the  pres- 
ent moment  we  can  look  for  but  moderate  support  from 
that  source.  We  must  adjust  our  minds  to  a  long-con- 
tinued war,  a  war  of  attrition,  a  steady  grinding,  and 
through  the  suffering  of  the  German  people  to  have 
brought  them  to  a  realization  of  the  futility  of  their 
ideas  and  ambitions.  Our  objective  does  not  consist  of  a 
destruction  of  the  German  state  nor  an  extermination 
of  the  German  people,  but  consists  of  effecting  a  revolu- 
tion in  the  German  mind. 

A  war  of  attrition  means  a  long  war  and  we  must  face 
the  situation  for  two  or  perhaps  five  years. 

In  order  that  we  may  contribute  our  share  to  this 
and  secure  our  ultimate  objective,  we  must  bring  to 
bear  every  possible  national  resource.  We  have  got 
to  build  ships  to  supply  munitions  and  food;  and  ulti- 
mately we  will  have  to  supply  soldiers  at  the  front  to 
maintain  the  strength  of  the  Allied  ranks. 

To  do  all  those  things  we  have  in  effect  the  mobiliza- 
tion of  the  whole  American  people.  This  is  not  a  war 
of  the  type  that  we  have  heretofore  known,  where  the 
average  proportion  of  civilians  involved  with  the  army 


amounted  to  the  activities  of  appro.ximately  one  or 
two  civilians  to  each  soldier  in  the  field.  We  will  re- 
quire in  some  direction  the  activity  of  the  whole  popu- 
lation. 

Now,  to  particularize  a  little  on  the  food  situation, 
our  allies  have  hitherto  drawn  their  cereals  from  Rus- 
sia, Roumania  and  Bulgaria,  and  up  to  the  last  few 
months  from  Australia  and  India  and  from  Argentina. 
The  first  three  countries  have  been  cut  off  since  the  war 
began.  Australia  and  India  are  practically  cut  off  from 
the  shipping  point  of  view,  as  it  requires  three  times  the 
tonnage  of  the  Atlantic  Seaboard.  There  has  been  a 
harvest  failure  in  Argentina,  and  therefore  an  embargo. 
There  has  been  a  reduction  of  man  power  and  some 
crop  failure  by  frost  among  our  allies.  In  consequence 
of  all  this  they  are  faced  with  the  necessity  of  finding, 
during  the  next  year,  probably  over  a  thousand  million 
bushels  of  grain,  and  finding  it  largely  from  North 
America.  Normally,  if  we  make  no  special  effort,  we 
should  be  able  to  supply  about  400,000,000  bushels  of 
grain,  and  I  may  mention  that  practically  all  grain  in 
their  hands  today  is  largely  interchangeable.  Canada 
may  supply  200,000,000  bushels,  and  therefore  North 
America  might,  without  effort,  with  the  normal  course 
of  commerce,  be  able  to  supply  about  60%  of  their  neces- 
sities. 

It  is  impossible  to  restrict  the  cereal  consumption  in 
Europe  by  40%  and  maintain  the  constancy  of  those 
people  in  war.  We  can  only  hope  to  maintain  their 
strength  and  constancy  if  we  can  do  better  than  that. 
It  should  be  possible,  without  disturbing  the  even  course 
of  North  American  life — because  Canada  is  willing  to 
take  identical  action  with  us — to  increase  our  supply  to 
Europe  by  another  15  or  20''^.  That  will  mean  priva- 
tion, but  it  will  probably  mean  safety. 

Therefore  we  have  a  problem  in  front  of  us  of  increas- 
ing the  national  surplus  by  every  device,  and  growing 
out  of  that  problem  and  out  of  our  own  economic  con- 
ditions is  another  serious  problem,  of  equal  or  more 
than  equal  importance,  and  that  is  the  question  of  price 
regulation.  If  we  allow  our  allies  or  the  neutrals  to 
again  run  free  in  these  markets,  we  will  again  see  epi- 
sodes of  the  character  we  did  in  Chicago  a  short  time 
ago,  and  we  will  see  worse;  possibly  we  will  see  an  ex- 
haustion of  our  cereals  of  ne.xt  year  before  we  have 
reached  the  following  harvest. 

Therefore  we  must  restrict  the  exports  from  this 
country  with  one  hand,  and  we  must  increase  those 
exports  by  better  management  of  our  food  supplies  and 
greater  economies  and,  incidentally,  we  must  not  allow 
this  pressure  to  put  the  prices  of  the  great  staples  of 
this  country  to  a  point  where  we  will  disturb  our  own 
social  order. 

Present  Price  Position  Untenable 

I  doubt  whether  we  could  continue,  even  with  the 
present  level  of  prices,  without  a  wage  adjustment  in 
this  country,  and  consequent  social  disorder  and  loss  of 
national  efficiency.  If  possible  we  must  have  a  lower 
level  of  prices  yet  high  enough  to  stimulate  the  farmer 
to  every  effort,  and  we  must  maintain  a  greater  stability 
of  prices  than  during  the  last  year.  I  speak  of  stability' 
because  my  own  belief  is  that  one  of  the  prime  diflRcul- 


126 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  3 


ties  of  the  consumer  today,  and  of  the  producer  as 
well,  has  been  the  widening  out  of  the  margin  between 
the  producer  and  the  consumer  steadily  since  the  war 
began.  This  has  not  been  due  altogether  to  speculation, 
but  due  to  the  instability  of  the  prices  and  the  inability 
of  the  long  chain  of  distributive  organizations  to  pro- 
tect themselves  in  the  face  of  fluctuation,  without  tak- 
ing more  than  normal  margins.  There  has  been  a  train 
of  illegitimate  speculation  as  well,  which  has  accentu- 
ated the  situation.  Therefore,  at  least  as  a  first  step, 
we  must  try  to  get  stability. 

There  are  a  great  many  panaceas  to  effect  these  ends 
which  have  been  tried  and  abandoned  in  Europe.  Eu- 
rope has  been  a  perfect  laboratory  of  efforts  to  control 
food  prices.  Many  of  them,  which  were  looked  upon 
and  have  been  looked  upon  for  years  as  solutions  of  the 
economic  difficulty  have  been  abandoned  after  a  short 
period  as  wholly  impossible.  One  of  those  panaceas  that 
is  so  frequently  put  forward  in  this  country  is  the  ma.xi- 
mum  price,  but  which  can  only  be  properly  applied  when 
coupled  with  absolute  control  of  the  countrj'.  We  have 
got  to  find  other  devices,  and  the  most  hopeful  device 
lies  in  carefully  considering  the  breaks  and  disruptions 
in  our  distribution  chain  and  repairing  links  controlling 
abnormal  action  and  even  introducing  into  it  bal- 
ance wheels  of  some  kind  that  will  serve  until  normal 
checks  and  balances  return  to  the  world.  Perhaps  I 
may  be  more  clear  on  that  if  I  take  one  single  com- 
modity, and  that  is  wheat.  The  price  of  wheat  can  be 
compared  to  a  number  of  connected  vessels ;  one  of  those 
vessels  in  Petrograd,  another  in  Warsaw,  another  in 
Rome,  another  in  Liverpool,  another  in  Buenos  Aires 
and  another  in  Sydney,  and  so  on  throughout  the  world. 
Today  all  those  vessels  are  disconnected.  Therefore  a 
sudden  coincident  demand,  not  necessarily  speculative, 
makes  a  fluctuation  in  our  prices  far  beyond  the  normal 
and  the  situation  lends  itself  to  speculative  action. 

The  Power  of  Embargo 

The  Government  has  asked  for  the  power  of  embargo. 
The  power  of  embargo  does  not  mean  a  prohibition  of 
the  export  of  cereals,  but  means  export  under  condi- 
tions, and  the  conditions  under  which  these  cereals  are 
to  be  exported  must  have  a  bearing  on  the  price,  and  it 
appears  to  me  and  to  the  other  gentlemen  who  have 
studied  that  question  that  with  the  embargo  in  our 
hands  we  can  stabilize  the  price  without  necessarily 
entering  upon  a  total  disruption  of  the  distributing 
trades. 

There  is  also  the  case  of  sugar.  In  the  ca-'C  of  sugar 
we  are  importers.  We  are  competin."'  in  "^uba  and  in 
other  sugar  markets  between  ourselves,  ;.nd  •.  ith  others, 
and  H  little  bit  of  coordination  would  probably  stabilize 
the  price  of  sugar  without  injustice  to  our  Cuban 
friends  and  enable  us  to  stabilize  the  price  over  the  en- 
tire year,  in.stcad  of  having  the  wildly  fluctuating  price 
that  we  have  had  ever  since  the  war  began. 

If  we  can  stabilize  those  prices.  I  think  you  will  find 
the  margin  between  producer  and  consumer  will  dimin- 
ish materially  without  damage  to  the  legitimate  profits 
of  the  distributing  trades  or  to  necessary  returns  to  the 
producers. 

I  only  want  to  point  those  out  aa  methods  of  food  ad- 
niini."<tration  and  to  show  you  that  food  administration 
is  not  food  dictatorship  in  the  sense  of  the  headlines. 


Now,  there  are  other  engines  in  food  administration. 
One  of  them  is  the  question  of  national  conservation 
of  waste.  There  are  certain  types  of  waste  that  are 
national.  There  is  the  temperance  question.  I  do  not 
intend,  from  any  ethical  point  of  view,  to  discuss  the 
quantity  of  grain  that  could  be  saved  by  the  stoppage 
of  brewing  and  distilling,  but  we  may  need  to  consider 
that  question  as  a  war  measure  in  order  to  protect  our 
allies  and  it  becomes  simply  a  question  of  the  volume 
of  real  saving,  and  that  can  only  be  determined  by  the 
most  careful  investigation. 

There  are  innumerable  small  leaks  in  our  distribut- 
ing system  which  can  be  corrected  without  hardship. 
I  will  mention  just  one,  to  indicate  to  you  their  charac- 
ter. The  return  of  bread  to  bakers  from  their  retail 
dealers  amounts  to  a  probably  national  loss  of  some- 
thing like  2''f  of  our  flour.  That  is  a  leak  that  has 
grov^'n  up  despite  the  effort  and  the  will  of  the  trades 
themselves.  No  one  is  so  anxious  to  have  that  corrected 
as  the  baker. 

Stopping  up  the  Leaks 

There  are  also  the  household  leakages,  and  there  is 
a  large  field  for  effort  without  any  drastic  regulations  as 
to  rationing  the  people.  My  own  view  is  that  our  people 
should  eat  plenty,  but  they  should  eat  wisely  and  with- 
out waste.  There  are  four  directions  in  which,  if  we 
could  secure  the  coordinated  effort  of  the  women  in  this 
country,  we  could  accomplish  an  enormous  amount  of 
saving.  The  first  of  those  directions  is  in  the  nature 
of  substitutions.  If  we  could  persuade  the  housewives 
of  the  country  to  substitute  local  products  for  those 
from  distant  fields,  substitute  vegetables  in  the  summer 
for  the  staples,  and  to  substitute  the  staples  which  we 
do  not  wish  to  export  for  those  which  we  do  wish  to 
export,  we  could  probably  revolutionize  our  export  bal- 
ances. 

There  is  also  the  question  of  reduction  in  actual  eat- 
ing, as  our  people  probably  have  eaten  an  average  of 
40?r  more  than  they  need  to  maintain  their  health.  I 
do  not  know  that  we  will  ever  have  gained  a  great  deal 
on  that  line,  but  it  is  still  an  abstract  fact  that  it  leaves 
a  broad  field  for  consideration.  Then  there  is  the  ques- 
tion of  household  waste;  the  doctrine  of  the  clean  plate. 

There  i -,  the  question  of  instructions  in  elementary 
diatetics  in  the  household.  There  are  hundreds  of  ave- 
nues throu;  .1  which  we  could  improve  the  average  char- 
acter of  ho  •  .3k:eping  from  a  war  standpoint. 

Now  there  is  a  good  deal  of  fear  throughout  the  coun- 
try as  to  the  character  of  the  food  administration.  I 
feel  general  support  in  the  country  to  the  President's 
wish  to  set  up  a  Food  Administrator,  but  in  some  quar- 
ters a  perhaps  cultivated  alarm  that  it  will  lead  to  a 
total  disruption  of  commerce.  It  is  difficult  to  impress 
anyone  with  the  fact  that  in  setting  up  an  administra- 
tion of  that  kind,  in  asking  for  unusual  jwwers,  these 
powers  may  not  be  used  for  any  purpose  but  to  accom- 
plish .-lolely  our  national  objective.  Our  objective  is  to 
win  thi.H  war,  and  if  it  is  necessary  in  order  to  win  this 
war  th.'it  wf  should  use  those  powers,  I  believe  the  com- 
mon support  of  the  American  people  will  be  behind  us, 
and  believe  that  if  these  powers  are  given  to  the  Presi- 
dent by  Congress,  it  will  materially  contribute  to  win- 
ning the  war  and  will  do  so  through  the  voluntary  and 
willing  support  of  the  people. 
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Since  Mr.  Hoover  expressed  his  willingness  to  answer 
any  questions,  the  following  was  asked: 

Considering  this  food  problem,  the  difficulty  seems  to 
be  in  getting  the  grain  to  Europe.  That  seems  to  be 
more  important  than  the  actual  ships  themselves.  Does 
it  not  seem  that  it  will  be  more  important  to  protect 
each  individual  shipment,  by  convoying  ships,  so  that 
when  the  grain  leaves  this  country,  it  will  be  sure  to 
reach  our  allies,  and  not  be  sent  to  the  bottom  of  the 
ocean?  It  is  not  the  ship  that  you  want  to  get  over 
there,  but  the  cargo. 

In  reply,  Mr.  Hoover  said  that  the  question  of  convoy- 
ing ships  had  been  threshed  out  by  every  naval  depart- 
ment time  and  again.  "The  difficulties  of  convoying 
ships  are  very  great.  Convoying  ships  means  the  run- 
ning of  a  lot  of  vessels  together,  and  then  the  speed  of 
the  entire  fleet  is  equal  to  that  of  the  slowest.  Also 
they  m.ust  load  them  all  together,  and  thus  congest  the 
por.s  at  the  time  of  loading,  and  they  must  all  be  un- 
loaded together,  congesting  the  ports  at  the  time  of  dis- 
charge. There  are  numerous  problems  of  that  kind 
connected  with  the  convoying  of  ships.  I  do  believe  that 
we  have  the  best  naval  officers,  including  our  own  and 
those  of  England,  that  there  are  in  the  world,  and  that 
they  have  done  all  that  can  be  done  and  will  do  all  that 
can  be  done  to  protect  our  vessels  and  to  insure  their 
safe  arrival  at  their  destinations. 

"Another  speaker  pointed  out  that  Mr.  Hoover  had 
already  told  something  about  how  the  press  could  help 
out,  by  its  cooperation,  and  suggested  a  repetition  at 
this  time. 

Support  of  the  Food  Administr.a.tion 

"Mr.  Hoover  explained  that  he  had  said  to  the  press 
representatives  of  Washington  that  a  great  deal  of  the 
success  of  food  administration  revolves  around  the  ear- 
nest support  of  the  press  of  any  food  administration, 
that  the  personal  element  in  administration  must  be 
eliminated.  We  can  make  no  conservation  of  food  with- 
out causing  complaint  from  a  small  minority,  and  if  the 
Food  Administrator  is  to  have  the  full  benefit  of  every 
individual  criticism  arising  from  the  exaggerated  views 
of  some  individual  sacrifice,  the  whole  will  break  down 
in  a  month's  time.  In  any  food  administration  we  are 
bound  to  secure  sacrifice  somewhere.  The  vast  majority 
of  it  will  be  willing  and  voluntary.  We  have  the  right 
to  ask  for  fair  criticism  and  for  support  of  food  admin- 
istration as  a  national  institution  as  against  the  com- 
plaint of  any  minority  individuals.  Such  support  is  to 
be  considered  essential. 

"Furthermore,  I  have  asked  the  press  representatives 
not  to  personalize  the  food  administration.  Our  people 
have  a  perfect  mania  for  personalizing  ever\-thing. 
Food  administration  is  not  personal,  and  it  will  be  com- 
posed of  probably  several  hundred  of  the  best  men  that 
can  be  chosen  in  the  country.  It  is  an  institution,  and 
as  an  institution  it  can  withstand  shocks.  An  individual 
cannot  stand  all  the  shocks  and  survive.  Therefore  I 
am  anxious  that  if  the  administration  is  set  up  by  the 
President  after  Congressional  action,  my  own  personal- 
ity shall  be  submerged  in  an  institution  and  my  own 
name  disappear  in  the  press — that  it  should  be  simply 
the  Food  Administration."  Mr.  Hoover  has  never 
favored  the  capitalization  of  his  name  in  connection 
with  the  activities  in  which  he  is  interested. 


Iron  and  Steel  in  Canada 

The  production  of  iron  and  steel  in  Canada,  as  re- 
ported by  the  American  Iron  and  Steel  Asociation, 
showed  a  large  increase  in  1916.  The  make  of  pig  iron 
has  been  as  follows  for  three  years  past,  in  gross  tons : 

1914  1915                1916 

g»sic ., 331.456  660.369  851.453 

Bessemer 184.053  13.714               12.575 

Fpundo- 174,346  125.769  181.748 

Allothers |6,I17  25,568               23,765 

Total 705,972  825,420         1,069.541 

The  increase  was  almost  wholly  in  basic  pig.  Bes- 
semer iron  fell  off  to  an  insignificant  proportion  of 
the  total. 

The  total  production  of  cast-iron  gas  and  water  pip2 
and  fittings  and  cast-iron  soil  and  plumbers'  pipe  and 
fittings  in  Canada  in  1916  is  estimated  at  43,850  net 
tons,  as  compared  with  an  estimated  production  in 
1915  of  53,700  net  tons,  a  decrease  of  9850  tons. 

The  production  of  steel  ingots  and  castings  for  three 
years  has  been,  in  gross  tons : 

1914  1915       1916 

Openhearth 556,910  884.736  1,245.488 

Bfpmer     186,158  22,521                10.968 

Other  kinds 284  5,498               30,053 

Total 743,352  912,755  1,286,509 

Of  the  total  last  j^ear  1,255,196  tons  were  ingots  and  31,- 
313  tons  direct  castings.  The  large  increase  was  entirely 
in  openhearth  steel.  A  considerable  part  of  the  increase 
in  other  kinds  was  in  electric  steel.  The  production  of 
steel  in  1916  e.xceeded  that  of  pig  iron  by  216,968  tons. 
Some  of  this  was  due  to  the  use  of  imported  pig,  but 
the  greater  part  to  the  use  of  scrap  in  the  openhearth 
furnaces. 

The  production  of  finished  rolled  iron  and  steel  for 
three  years  past  has  been  as  follows,  in  gross  tons: 

1914  1915  1916 

Rails 382,344  209,752  81,497 

Structural  shapes  and  wire  bars 59,050  114,829  174.490 

Plates,  sheets,  bars,  etc. 218.125  328,737  707,823 

Total 659,519  653,318  963,810 

Of  the  total  ouput  of  finished  forms  last  year  887,332 
tons  were  of  steel  and  76,478  tons  of  wrought  iron. 

It  will  be  noticed  that  rail  production  last  year  fell 
off  heavily,  due  in  large  part  to  the  extraordinary  de- 
mand upon  steel  works  for  war  steel.  In  1915  Canada 
shipped  a  considerable  quantity  of  rails  into  the  United 
States.  There  was  also  a  heavj'  decrease  in  new  rail- 
road building  last  year. 

The  production  of  iron  and  steel  cut  and  wire  nails 
in  Canada  in  1916  amounted  to  1,757,000  kegs  of  100 
lb.,  as  compared  with  an  estimated  production  in  1915 
of  1,636,000  kegs.  Cut  or  wire  nails  were  made  last 
j^ear  by  nineteen  works  in  five  provinces. 

The  total  of  finished  steel  was  69 ""r  of  the  steel  ingots 
made,  a  rather  low  proportion  which  was  probably  due 
to  heavy  discards  required  on  shell  and  other  war  steel. 


Estimates  Prepared  by  the  lumber  committee  of  the 
advisory  commission  of  the  Council  of  National  Defense 
show  that  2,000,000,000  ft.  may  be  used  for  purposes 
directly  connected  with  the  war  in  the  ne.\t  12  months. 
This  sounds  colossal,  but  is  actually  about  5''c  of  one 
year's  lumber  production  of  this  country.  Construction 
of  the  16  cantonments  to  house  the  new  army  will  re- 
quire about  500,000,000  ft.  Second  in  quantity  required 
comes  the  wooden  shipbuilding  program,  now  estimated 
at  400,000,000  feet. 
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I         Safety  First  in  California  Gold  Mines 


niiniinimimiiiimmiiiniiiiiniiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiijiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 


Mllllllllllllllllllllllllllllllll 


iiiitiiiiiiiiMiiiiiiMiiiiiiiiiiiiijiiiiiiiiijiiiiiiii Jim iiimiiiimiiijiiiiiiiiiiiiiiiiiiiiii iiimiiiiiiiiminimiiiiimii 


Th*  iMifi-»t  «ny  homp  may  he  the  longe.at  «ny  round      But  he  look   the  short  rut  throuKh  danirerous  Rfound 
THRSK    VIEW.M.    WITH    A.MPMFIKn    CAPTIONS.    AHE    USKH   A.S  .SAFFTTY-FinST  POSTERS  I\  CALIFORNIA  MINRf- 


July  21,  1917 


ENGINEERING  AND  MINING  JOURNAL 


129 


If  you  must  "taper  off,"  find  a  safe  place.     Stop  taking  chances.     Put  carelessness  behind  you 


Crushed  against  the  wall  of  the  drift.     Because  he  did  not  use   his  head  and  step  to  the  other  side  where  there  was  i.lonty  of  room 
BY    EDWIX   HIGGIXS,    SAFETY   ENGINEER   FOR   THE   CALIFORNIA  JIETAL,  PRODUCERS'   A.'^S' "M  \Ti.  >v 
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The  Arkansas  Blue-Sky  Law 


By  JOHN  T.  FULLER 

sultine  Kneineer.  Little  nook.  .\rk. 


The  legislation  commonly  referred  to  as  "Blue 
Sky  Law,"  was  received  with  bitter  hostility,  but 
since  its  operations  have  been  understood,  it  has 
commanded    respect    and   even   enthusiasm. 

ALTHOUGH  considerable  attention  and  a  large 
amount  of  space  both  in  the  technical  and  daily 
press  was  devoted  to  the  discussion  of  the  so- 
called  "Blue-Sky  Law"  passed  recently  by  the  State  of 
Kansas  and  later  by  several  other  states,  but  little  has 
appeared  recently  with  regard  to  these  laws.  This  lack 
of  attention  has  probably  been  due  to  the  fact  that  as  a 
result  of  test  cases  in  the  courts  many  of  these  laws 
have  been  declared  unconstitutional  as  contravening 
either  the  state  or  the  national  constitution  or  both. 

The  first  law  of  this  nature  in  the  State  of  Arkansas, 
which  has  been  in  successful  operation  for  three  years, 
was  approved  by  the  state  legislature  on  Mar.  28,  1913,' 
and  was  defined  as  "an  act  to  provide  for  the  regulation 
and  supervision  of  investment  companies  and  to  provide 
a  penalty  for  the  violation  thereof."  Under  this  act 
every  individual,  corporation,  copartnership  or  company 
and  every  association  (other  than  national  banks  and 
corporations  not  organized  for  profit)  either  domestic 
or  foreign,  which  sold  or  sought  to  sell  any  stock,  con- 
tracts, bonds  or  securities  of  any  kind  or  character 
other  than  bonds  of  the  United  States  or  of  some 
municipality  authorized  to  issue  bonds  of  the  State  of 
Arkansas,  and  notes  secured  by  mortgages  on  real  estate 
situated  in  the  State  of  Arkansas,  or  sell  building  stock 
or  loan  investments  to  any  person  or  persons  in  the 
State  of  Arkansas,  were  obliged  to  obtain  permission 
from  the  state  bank  commissioner. 

I  will  not  go  specifically  into  the  requirements  of 
this  act,  for  after  its  constitutionality  had  been  upheld, 
the  act  was  repealed  and  another  of  a  similar  nature, 
but  much  more  specific  and  in  clearer  and  more  concise 
language,  was  passed  by  the  legislature  in  1915.  The 
constitutionality  of  the  first  act  was  attacked  by  injunc- 
tion proceedings  in  the  United  States  District  Court 
by  the  Standard  Home  Co.,  of  Birmingham,  Ala.,  on 
the  grounds  that  it  was  a  violation  of  the  Constitution 
of  the  United  States,  and  of  the  Con.stitution  of  Arkan- 
.saa. 

Upholdino  thk  Legality  of  the  Act 
In   his  opinion    handed   down   Oct.    l5,    1914,'  Judge 
Trieber,  in  denying  all  the  complaints  and  sustaining 
the   act,    makes    the    following    significant    statements: 

The  dockets  of  the  nntionnl  courts  hnvc  been  crowded 
for  the  Inst  few  years  with  criminnl  prosecutions  of  person.'* 
chartfed  with  the  use  of  the  mnils  of  the  United  States  in 
rnrryinsr  out  fraudulent  schemes  liy  so-cnlled  inve.stment 
companies  and  per.sons  offering  allurements  to  "pet  rirh 
quick."  But  those  courts  are  only  rlothi-d  with  jurisdiction 
to  prosecute  those  who,  in  carrying  out  their  fraudulent 
schemes,  make  use  of  the  mnils,  and  then  only  after  the 
commiMJon  of  the  offence.     This  necessarily   affects  only 

•state  of  ArkBOMs — Act   No    2H-Mnr,  2«.    1013. 
•Arknnsas    PIup    fky    Jmvt.    .Qtmulnrd    (tome    To.    vs.    .lohn    M. 
DavlH,  (tale  tiank  rninmls!<loner  nnd  Htntp  of  Arkansas,  et  a1 


a  small  portion  of  those  engaged  in  such  schemes  and  but 
rarely  acts  as  a  preventive.  The  state  alone  can  provide 
for  the  prevention  and  punishment  of  all  who  commit  frauds, 
although  the  mails  are  not  used  for  their  accomplishment, 
and  enact  laws  to  prevent  the  commission  of  these  crimes. 
Legislation  to  prevent  crime  is  of  greater  benefit  to  society 
than  the  punishment  of  the  offender  after  the  crime  has 
been  committed  and  innocent  persons  have  been  made  to 
■suffer.  Statutes  enacted  for  such  purposes  ought  not  to 
be  declared  invalid  by  the  courts  upon  slight  grounds  even 
if  cases  can  be  imagined  where  they  may  work  an  injustice. 
The  granting  of  the  privilege  to  do  business  of  that 
nature  in  the  state  by  a  high  official  is,  to  a  certain  extent, 
an  assurance  to  the  public  that  the  corporation  is  properly 
managed.  It  is  not  only  his  privilege  but  duty  to  exercise 
great  caution  to  satisfy  himself  that  not  only  the  scheme, 
but  the  men  administering  the  affairs  of  the  company,  are 
of  such  character  and  standing  and  have  such  a  financial 
interest  in  the  success  of  the  scheme  as  to  give  reasonable 
assurance  to  investors  that  their  money  will  not  be  dis- 
honestly dissipated  or  misappropriated.  Xor  can  there  be 
a  reasonable  objection  to  the  provision  of  the  statute  that 
this  information  should  be  accessible  to  those  who  are  in- 
clined to  invest  their  money  in  the  securities  of  that  associa- 
tion. There  can  be  no  better  means  of  information  than 
the  sworn  statements  of  the  officers  showing  the  condition 
of  their  corporation.  ...  In  a  classification  for  gov- 
ernmental purposes  there  cannot  be  an  exact  exclusion  or 
inclusion  of  persons  and  things. 

The  present  act  has  never  been  attacked  by  any  legal 
proceeding.  As  already  stated,  it  is  practically  the 
same  as  the  old  act  except  that  it  is  more  clearly  worded. 
Under  the  powers  granted  to  him  by  the  act,  the  bank 
commissioner  has  made  the  following  requirements: 

1.  No  advertisement,  pamphlet,  circular  or  other  docu- 
ment shall  be  issued,  circulated  or  delivered  by  any  invest- 
ment company,  or  its  agent,  within  this  state  unless  a  copy 
thereof  shall  first  have  been  filed  with  the  bank  commis- 
sioner of  Arkansas,  nor  after  such  company  has  been  noti- 
fied of  objection  thereto  by  said  bank  commissioner. 

2.  F'or  the  purpose  of  promoting  any  investment  com- 
pany, or  promoting  the  sale  of  securities  of  any  such  com- 
pany, or  the  securities  of  any  other  company,  no  person, 
either  as  principal  or  agent,  shall  sell,  or  agree  or  attempt 
to  sell,  within  this  state  any  securities  in  such  company,  or 
of  any  other  company,  unless  the  contract  of  subscription 
or  of  sale  shall  be  written  or  printed  and  contain  a  provision 
in  the  following  language,  in  bold  type  (the  per  cent,  to  be 
determined  by  the  bank  commissioner)  : 

"No  sum  shall  be  used  for  commission,  promotion  and 
organization  expenses  on  account  of  any  share  of  stock  in 
this  company  in  excess  of per  cent,  of  the  amount  actu- 
ally paid  upon  separate  subscriptions  for  such  securities. 
The  remainder  of  such  payments  shall  be  held  by  the  or- 
ganizers, directors  and  officers  of  such  company  as  bailees 
until  the  company  is  actually  ready  for  business." 

3.  .All  funds  coming  into  the  hands  of  such  organizers, 
directors  or  officers  as  bailees  shall  be  deposited  with  any. 
bank  or  trust  company  of  this  state  and  shall  not  be  with- 
drawn until  such  company  is  actually  reatly  for  business. 
A  sworn  statement  showing  the  financial  condition  of  its 
affairs  and  that  such  company  is  ready  for  the  transaction 
of  business  shall  he  filed  with  the  bank  commissioner  before 
such   funds,  so  deposited,  shall  be  withdrawn. 

4  No  company  or  its  agent  shall  misrepresent  to  any 
person  any  material  matter  concerning  such  company  or  its 
securities. 

The  failure  or  refusal  to  comply  with  the  requirements 
above  enumerated  shall  be  grounds  for  forfeiting  all  right 
to  do  business  in  this  state,  and  the  permission  theretofore 
granted  may  be  revoked. 

Comprehensive  Form  Filled  Out  ry  Applicant 

The  applicant  must  also  fill  out  a  form  containing 
complete  information  in  regard  to  the  name,  capitaliza- 
tion, stock  and  bond  issue,  assets  and  liabilities,  profit 
nnd  loss  account   for  the  last  year  or  half-year,  the 
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holdings,  salary  and  time  devoted  to  the  work  by 
the  officers  and  board  of  directors  of  the  company. 
Appended  to  this  form  are  a  list  of  the  stockholders, 
description  of  physical  holdings  of  the  company,  a  trial- 
balance  sheet  of  the  company's  books,  and  a  statement 
of  receipts  and  disbursements.  In  addition  a  blank 
stock  certificate,  copy  of  the  constitution  and  articles 
of  association  are  included,  together  with  the  form 
references  in  regard  to  the  character,  responsibility, 
and  financial  standing  of  each  director  and  eight 
references  in  regard  to  the  company  itself.  The 
form  is  completed  with  the  usual  signature  and 
notaries'  acknowledgements.  Under  section  7  of  the 
present  law  the  bank  commissioner  is  empowered  "to 
demand  from  any  investment  company  seeking  to  come 
under  the  provisions  of  this  act  any  further  informa- 
tion other  than  such  investment  company  is  required 
to  furnish  under  the  provisions  of  this  act  which  shall 
be  necessary  to  properly  qualify  him  to  pass  upon  all 
questions  that  may  come  before  him.  He  may  make 
or  have  made  under  his  direction  a  detailed  examina- 
tion of  such  investment  company's  property,  business 
and  affairs,  which  examination  shall  be  at  the  expense 
of  the  applicant,  etc." 

Under  the  provisions  of  this  section  the  bank  com- 
missioner requires  as  a  condition  for  his  permission 
to  sell  stock  that  all  mining  companies,  oil  companies 
or  gas  companies  submit  their  property  or  holdings  to 
the  examination  of  a  competent  mining  engineer  or 
geologist  of  his  choosing.  By  agreement  with  the  com- 
missioner the  compensation  fixed  for  these  examinations 
is  very  low  and  most  advantageous  to  the  applicant. 
It  will  of  course  be  understood  that  an  exhaustive 
report  on  a  mining,  oil  or  gas  property  is  not  con- 
templated, but  simply  an  assurance  to  the  commissioner 
that  in  the  judgment  of  the  examiner  the  property 
offered  gives  a  reasonable  promise  of  financial  success 
if  properly  managed,  although  the  amount  of  stock 
which  the  commissioner  will  permit  to  be  sold  within 
the  state  is  based  fundamentally  on  the  physical  value 
of  the  property. 

Results  of  the  Act  in  Arkansas 

Aside  from  the  written  report  of  the  actual  physical 
conditions,  a  verbal  report  of  the  examiners'  impres- 
sions of,  and  the  impressions  of  the  people  living  in 
the  immediate  community  of  the  applicants  is  made, 
which,  as  Judge  Trieber  said,  is  of  as  great  weight 
as  the  physical  report  on  the  property  itself. 

In  no  case  has  the  time  requii'ed  to  make  these  ex- 
aminations exceeded  six  days,  and  in  the  majority  of 
cases  three  days  including  traveling  time  has  been  suffi- 
cient. This  short  time  of  course  presupposes  a  fairly 
comprehensive  knowledge  of  the  mining  conditions  and 
geology  of  Arkansas  and  of  the  immediately  adjoining 
states.  The  applications  for  permits  of  mining,  oil 
or  gas  companies  have  thus  far  been  confined  to  Arkan- 
sas, Missouri,  Kansas,  Oklahoma,  Texas  and  Louisiana. 

Under  the  law  the  bank  commissioner  has  to  date 
examined  or  had  examined  more  than  200  applications 
for  authority  to  sell  investment  securities,  a  majority 
of  which  have  been  approved.  This  list  of  course  does 
not  include  many  who  sought  to  sell  stock,  but  who, 
on  discovering  the  rigid  censorship  to  which  they  would 
have  to  submit,  voluntarily  gave  up  the  idea  of  entering 


the  state.  The  applications  denied  have  refused  the 
privilege  of  selling  and  offering  for  sale  nearly  $2,000,- 
000  worth  of  holdings  in  Arkansas.  The  chief  rea.sons 
for  the  denial  of  permission  to  sell  were  that  the  state- 
ments and  declarations  made  by  the  applicants  were 
not  such  as  would  warrant  the  finding  that  an  invest- 
ment in  such  .enterprises  would  be  either  safe  or 
profitable. 

Applied  to  Mining  and  Oil  Companies 

In  the  case  of  mining,  oil  or  gas  companies  the 
writer  recalls  but  two  cases  where  the  physical  valua- 
tion of  the  property  was  the  determining  factor  for 
denial.  One  case  was  that  of  an  oil  company  in  Okla- 
homa, trying  to  sell  stock  to  drill  wells  in  an  absolutely 
unproved  and  "wildcat"  territory,  and  the  other  the  case 
of  a  cement  company  in  Arkansas  that  sought  to  place 
a  valuation  of  |1,000,000  on  a  few  acres  of  limestone. 
Neither  of  these  succeeded. 

The  raw  swindler  and  "get  rich  quick"  promoter 
takes  one  look  at  the  requirements  and  as  a  rule  de- 
parts to  other  fields  less  carefully  guarded.  The  general 
effect  of  the  law  has  been  that  only  legitimate,  or  such 
schemes  which  in  the  honest  personal  opinion  of  the 
applicant  are  legitimate,  ever  attempt  to  get  by.  The 
writer  has  frequently  been  able  to  obtain  the  views  and 
the  opinions  on  this  law  held  by  the  average  applicant 
with  something  legitimate  to  sell  and,  it  might  be  added, 
of  quite  a  few  who  had  nothing  to  sell  and  who  wanted 
to  sell  it  badly.  It  has  been  interesting  to  note  the 
gradual  but  definite  change  of  opinion  from  that  of 
sullen,  bitter  hostility,  to  that  of  enthusiastic  approval 
after  better  acquaintance. 

The  advantages  to  legitimate  business  under  this  act 
become  apparent  to  the  approved  applicant  as  soon  as 
he  starts  to  market  his  securities.  To  begin  with 
the  unscrupulous  competition  of  the  faker  has  been 
eliminated  or  greatly  restricted.  The  fact  that  the 
project  has  been  approved  after  a  rigid  investigation 
by  the  state  bank  commissioner  (although  it  is  stated 
on  the  permit  that  the  security  is  not  recommended 
although  approved)  gives  the  security  an  immediate 
standing  with  the  investing  public.  The  only  trouble 
has  been  that  at  first  the  public  was  inclined  to  assume 
that  an  approval  also  carried  a  guarantee.  In  the  case 
of  mining,  oil  and  gas  companies,  in  addition  to  the 
approval  of  the  commissioner  they  have  the  advantage 
of  the  mining  engineers'  report,  which  they  are  at 
liberty  to  publish. 

Its  Advantage  to  Legitimate  Business 

I  have  been  told  any  number  of  times  by  success- 
ful applicants  that  when  first  faced  with  the  re- 
quirements, they  were  inclined  to  feel  that  they  were 
unreasonable,  needlessly  severe  and  costly,  but  that 
having  successfully  passed  inspection,  they  had  found 
that  the  approval  of  the  commissioner,  together  with 
the  report  on  their  property  by  an  engineer  approved 
both  by  the  state  bank  commissioner  and  the  commis- 
sioner of  mines,  was  of  inestimable  advantage  to  them 
not  only  within  the  state  but  outside  and  that  these 
advantages  were  worth  to  them  many  times  the  cost 
and  trouble  entailed  in  obtaining  the  permit,  even  though 
it  appeared  great  at  first. 
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Milling  Costs  at  the  Inspiration 
and  Bunker  Hill  Plants 


The  milling  costs  noted  in  the  yearly  reports  of 
the  Inspiration  and  Biniker  Hill  companies  pro- 
vide a  basis  for  an  interesting  comparison  of  two 
mills  operating  in  a  different  ivay  on  different 
materials. 


A  COMPARISON  of  the  milling  data  and  costs  at 
the  mills  of  the  Inspiration  Consolidated  Copoer 
Co.  at  Miami,  Ariz.,  and  the  Bunker  Hill  &  Sulli- 
van Mining  and  Concentrating  Co.  at  Kellogg,  Idaho, 
are  interesting.  The  former  treats  a  copper  ore  of  the 
porphyry  type,  while  the  latter  is  concentrating  lead- 
zinc  ores.  At  the  In.spiration,  water  is  scarce  and  means 
have  to  be  taken  to  impound  and  reclaim  it,  while  at  the 
Bunker  Hill,  water  is  plentiful  and  no  care  need  be  taken 
in  its  use. 

The  copper  in  the  Inspiration  ore  occurs  principally 
in  combination  with  sulphur,  but  partly  as  oxide.  The 
sulphide  is  readily  separated  from  the  waste  rock,  by 
either  flotation  or  gravity  concentration,  or  by  a  com- 
bination of  both.  The  oxide,  however,  gives  poor  recov- 
ery by  either  means.  The  ore  milled  in  1916  averaged 
1.548^r  copper,  and  the  recoveries  from  the  sulphide 
copper  were  90.95^^,  while  of  the  copper  in  oxide  form, 
only  16.60'';  was  recovered,  making  an  average  recov- 
ery of  74.86^r.  Of  course  it  is  to  be  taken  into  consider- 
ation that  the  assay  of  the  ore  containing  sulphide  was 
1.21 3 <■;  copper,  while  in  the  oxide  ore  the  copper  only 
averaged  0.335^^. 

At  the  Inspiration  mill  during  1916,  according  to  the 
company's  report,  5,316,3.50  tons  was  milled,  making 
an  average  of  14,850  tons  per  day.  The  general  tailings 
assayed  0.397'";  copper,  and  the  copper  in  the  general 
concentrates  averaged  30.688*^;.  In  the  flotation  con- 
centrates the  copper  averaged  37.5V,  and  in  the  table 
concentrates,  11.23V.  The  concentrates  produced  psr 
ton  of  ore  amounted  to  0.0377  ton.  The  water  used  per 
ton  of  ore  amounted  to  1108  gal.  The  water  reclaimed 
in  tanks  at  the  foot  of  the  mill  amounted  to  354  gal., 
that  reclaimed  from  ponds,  528  gal.,  and  new  water 
from  the  pumping  station.  226  gal.,  the  total  being 
equal  to  the  water  used  per  ton  of  ore. 

The  cost  per  pound  of  copper  derived  from  concen- 
trating ores  wa.s  as  shown  in  the  following  table: 


CO.ST    f)F     COPPEIt     AT     INSPmATION 


fit!»  prr  Piuind 


LvhinK 


0  069 
0  24) 
0  006 


' '  ilifiK  and  roynlf  \ 
(  ori"  ntrntf*  fiAulinff 

TotAl  -^775 

Smelting,  freight,  refining,  marketing,  etc.,  cost 
3.528c.,  making  a  complete  total  of  8.G73c.  per  ton  of 
ore  treated.  The  total  amount  of  copper  recovered  wa.s 
119.431.389  tons. 

BiNKKR  HiLi,  &  Sullivan 
At  the  Bunker  Hill  &  Sullivan  plant,  conditions  are 
Bntirely  difl'erent,  and  according  to  the  company's  re- 


port, costs  and  milling  data  are  given  in  much  greater 
detail.  The  following  tables  show  the  complete  records 
of  mill  operations  at  that  plant. 

The  concentrators  were  in  operation  for  the  full  year, 
during  which  10  days  were  lost,  as  follows:     22  hours 

DETAILS  OF  CO-ST 


Details  of    Labor,  .Supplies,   Ete. 

Superintondont  and  foreman      

.*>hif t  bosses  and  sampler 

Crushermen 

Conveyormen '.'...'' 

Marhinemen 

Oilers  '.'.'.'.'.'.'.'.'.'.'.[[" 

Roiistabouts    1  !!!!!!!!!.*!!  ' 

Laborers 

Watehmen      ".'.'.'.". 

Experimental  labor  .!!!!!! 

Repairmen  .!!.'."!*"* 

Screens     

Belts  

Buckets  ....  

Roll  shells     ..'..'.'.'.'.'.'.'.'.'.]]] 

RinK  dies !.'.'!.'.*!] 

Huntinfrton-mili  parts .'.".'.'.'.*. 

Chilean-mill  parts 

.Viliiiers.    ".'.." '!!!!;!!!!!;;;!!!;;;;;  — 

Spindles      .\'.'.'.'.'.'.'.'.'.'.'.'." 

General  machine  parts   . 

Pebbles       

Oil  and  waste 

Miscellaneous  supplies 

Pulleys     

Liners  

Trommel  screens    !."!!!!!]!!!!."" 

Flotation  supplies .!!!*!!' 

Machine-shop  repairs     

i;i.itii,Ml  repairs   .... 

liiiiUliii^;  repairs 

.Mill-^hop  repairs   

I;l"<ri,- power    

(  oniprrsscd  nir 

Water  and  water  power 

ICloctric  light 

Ilcatinfc .^[[][[y 

Assaying      !."!!!! 

Train  service ..i.  i  !!.*.*!!!!!!!!!! ! 

Contingent  expense ....."."' 

Deprecinlion ''.[''.'" 

Adniinistrativr  expense 

Tbxi-9  and  insurance 
Kree  rent.  liffht  and  water 

Fire  protection      

Kxperiniental 

South  mill  operation      

UeconcentratinK  expense. 

Total 


atte  per  Ton  Last 


for  thei'ear 

Year 

$0  CM 

$0  013 

010 

009 

003 

002 

006 

005 

084 

064 

018 

015 

0O4 

006 

Oil 

007 

006 

006 

001 

002 

007 

005 

020 

010 

001 

001 

003 

002 

002 

001 

001 

001 

001 

005 

004 

002 

008 

004 

002 

0 

005 

002 

036 

003 

003 

03 

006 

001 

007 

005 

004 

005 

004 

003 

004 

024 

016 

020 

022 

0«5 

083 

005 

010 

009 

005 

005 

023 

014 

009 

006 

002 

001 

012 

007 

042 

031 

017 

012 

028 

021 

on  account  of  oiling  motors;  22  hours  on  account 
-screens,  elevators  and  rolls;  57  hours  on  account  holi- 
days and  miners'  picnic;  17  hours  on  account  pumps  j'nd 
power  off;  2  hours  on  account  Chilean  mill;  4  hours 
on  account  classifiers;  4  hours  on  account  belts,  convey- 
ors and  tables;  2  hours  on  account  slush  ice;  90  hours 
on  account  general  repairs;  20  hours  on  account  trans- 
mission rope.  During  the  year  475,784  tons  of  ore  was 
concentrated,  making  the  average  work  of  the  concen- 


rnrsiiiNc.  and  convevino 


rnishcrni 

Conveviirnit 
RoustnlKiul- 

Rrpainnrn 

Hcrtvns 

Belts 

Rucltrt4i 

Roll  .hells 

Roller  shells 

Mullen 

.'Spindles 


Details  of  Labor,  Supplies,  Etc. 


.Averairr   per   Ton   Ijist 


dill 


002 
002 
002 


Miset^llnneiMi 


K.lildiciii  r 
MllUhop 
Eleelrie  p, 


002 

002 

003 

003 

027 

025 

July  21,  1917 


ENGINEERING  AND  MINING  JOURNAL 


133 


Details  of  Labor,  Supplit 

Machinemen    

Oilers  

Repairmen 

Roustabouts 

Screens    

Belts   

General  machine  parts 

Oil  and  waste 

Miscellaneous 

PuUeys 

Liners 

Electrical  repairs 

Building  repairs 

Mill-shop  repairs 

Electric  power ^-v 

Water  and  water  power 


004 
002 
012 
.005 


005 

.002 
013 
.004 


Total . 


GRINDING 

Details  of  Labor,  Supplies,  Etc. 

Machinemen 

Roustabouts 

Laborers   , 

Repairmen , 

Screens '  " 

Bet: 


Roll  Shells 

Ring  dies   

Huntington-mill  parts. 
Chilean-mill  parts ... 

Concaves 

Mullers 

General  machine  parts 

Pebbles . 

Miscellaneous 

PuUeys 

Liners , 

Trommel  screens 

Electrical  repairs 

Building  repairs 

Mill-shop  repairs 

Electric  power 


OOel 
002 
002 

002 


Total 


CONCENTRATING 


Details  of  Labor,  Supplii 

Machinemen 

Oilers      

;tabouts 

Laborers -. 

E.\perimental  labor 

Repairmen *. . . . 

Belts 

General  machine  parts 

Oil  and  waste 

Miscellaneous , 

Pulleys 

Flotation  supplies 

Liners    

Machine-shop  repairs 

Building  repairs 

Mill-shop  repairs 

Electric  power 

Compressed  air 

Water  and  water  power  ... 

Contingent  expense 

Reconcentrating  expense 


003 

003 

024 

022 

$0  077 

.$0  050 

verage  per  Ton 

Last 

for  the  Year 

Year 

$0  024 

$0  019 

009 

003 

001 

002 

.002 

001 

'002 

002 

003 

001 

002 

.013 

001 

.004 

001 

005 

003 

.002 

002 

006 

on 

019 

018 

Total 


GENERAL    MILLING    EXPENSE 


DAails  of  Labor,  Supplies,  Etc 
Suoerintendent  and  foremen 
Shift  bosses  and  sampler.  .  , 

Roustabouts 

Labor,  rs 

Watchmen 

Experim^tal  labor .  . 

Repairmen 

Belts 

General  machine  parts 

Oil  and  waste 

Miscellaneous 

Pulleys , 

Machine-shop  repairs 

Electrical  repairs 

Building  repairs 

Mill-shop  repairs      ... 
Electric  power   . 
Water  and  water  power 

Electric  light 

Heating 

Assaying 

Train  service 

Contingent  expense   

Depreciation 

Administrative  expense 

Taxes  and  insurfance 

Free  rent 

Fire  protection    

Experimental  supplies   

South  mill  

Total  


verage  per  Ton 

Last 

for  the  Year 

Year 

$0  014 

$0  013 

010 

009 

001 

001 

003 

001 

006 

,006 

002 

001 

002 

001 

013 

002 

.001 

.002 

.003 

012 

.007 

001 

.001 

.001 

.005 

005 

.023 

014 

009 

0U6 

.002 

001 

Oil 

007 

.042 

.031 

017 

012 

.028 

021 

trators  1300  tons  per  day,  or  say  1336  tons  per  24  hours 
of  actual  operation,  at  a  cost  of  $286,070. 


SCREENING 

Details  of  Labor,  Supplies,  Etc. 

Machinemen 

Roustabouts 
Repairmen 
Screens. .    . 

Belts 

General  machine  parts  

scelianeous 

PuUeys 

Liners 

Trommel  screens . . 

Building  repairs ' 

Mill-shop  repairs 

Electric  power 

Water  and  water  power 


001 


001 


Total 


»0  045  JO  026 

SHIPPING  COST 

The  company  shipped  75.963  96  tons  concentrates,  at  the  following  cost: 

Last 


Labor  loading   

Representatives  at  smelte 

Supplies        .  

Assa>'ing 
Heating 

Sampling 

Contingent  expense 
Administrative  expense 
Repaire         .    .      . 


Per 

JO   158 
031 


.006 
012 
004 


JO   182 


Total 


ECONOMIC     .MILLING     DAT.\ 


Days  ran 

Tons  milled    

.\ssay  feed,  %  lead  

.4issay  feed,  oz.  silver 

Contents  feed,  tons  lead .  

Tons  concentrates 

Average  assay  concentrates,  %  lead ,  .      . 
Average  assay  concentrates,  oz.  silver   . . . . 
Contents  concentrates,  tons  lead 

Extraction  lead,  %   

Contents  feed,  oz.  silver 

Contents  concentrates,  oz.  silver 

Extraction  silver,  % 

Value  feed 

Value  concentrates 

Economic  extraction,  % 

Tons  milled  per  24  hours 

Tons  concentrates  produced  per  24  hours. 
Tons  lead  produced  per  24  hours 

Cost  per  ton  milled 

Cost  per  ton  concentrate 


356   10 

475,784 

9  7295 

4  015 

46,291,310 

76,284   12 

50.66'5I 

18  4345 

38,649  44 

83  49 

1,910,281    14 

1,406,259  97 

73  62 

$7,636,349  89 

$3,297,827  25 

43   18 

1.336  09 

214,221 

108,535 

$0  598 

$3  397 

to- 


The  cost   of  screening  and   shipping  are   given, 
gether  with  important  milling  data. 

The  foregoing  detailed  charges  for  concentration  have 
been  subdivided  under  the  following  headings:  Crush- 
ing and  Conveying,  Screening,  Jigging,  Grinding,  Con- 
centrating and  General  Mill  E.xpense. 


Anaconda  Accident  Record 

In  the  May  issue  of  the  A7iode,  the  official  organ 
published  by  the  general  safety  committee  of  the  Ana- 
conda Copper  Mining  Co.,  is  given  a  report  for  the 
year  ended  Mar.  31,  1917,  of  all  accidents  occurring 
in  each  of  the  company's  mines. 

The  first  prize,  of  $750,  was  won  by  H.  Tonkin,  fore- 
man of  the  Poulin  mine,  and  the  second  prize,  $250, 
by  T.  .J.  Chope,  foreman  of  the  High  Ore-Modoc  mine. 
The  High  Ore-Modoc  worked  269,286  man-shifts,  this 
being  considerably  more  than  any  other,  and  is  charged 
with  14  accidents  during  the  year,  or  0.357  per  10,000 
shifts. 

T.  H.  Oaas,  safety  engineer  of  the  general  committee, 
has  just  completed  a  report  for  the  first  quarter  of 
1917,  showing  the  following  results,  figures  being  based 
on  one  accident  per  10,000  shifts:  Fatal,  0.11;  serious, 
0.69;  slight,  14.54;  total,  15.34.  This  compares  with 
the  previous  year,  1916.  as  follows:  Fatal,  0.12;  serious, 
0.79;   slight,    14.99;   total,   15.90. 

A  substantial  reduction  in  all  classes  of  accidents 
from  the  average  of  the  previous  year  is  thus  ro-" "'■'■' 
for  the  first  three  months  of  1917. 


\ 


134 

nnnuwuiuiiiiiMMiiiii 


ENGINEERING  AND  MINING  JOURNAL  Vol.  104,  No.  3 

mimiiiiiinininniiinmiinraiiiimiiiiiniirmniiiniiiiiiiiiuiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiNiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiniiiiiiiiiHimnmimnintiiiiimiuiiiiniiiiiiiiimuuiiiiiiiiiinimimiiiiniiiiia 


Details  of  Practical  Mining 
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Room  and  Pillar  Mining  at 
Loretto,  Mich.* 

The  main  orebody  at  the  Loretto  mine,  Michigan,  is 
a  vein-like  deposit  dipping  almost  vertically  and  averag- 
ing about  1000  ft.  in  length.  Its  average  width  is 
from  10  to  40  ft.,  but  in  places  it  narrows  to  a  few 
feet  or  widens  out  to  100  ft.  For  the  greater  part  of 
its  length  the  ore  came  up  to  the  overburden,  which 
is  about  25  ft.  in  depth.  The  orebody  is  developed 
to  a  depth  of  800  feet. 

The  ore  varies  greatly  both  in  iron  content  and  in 
physical  characteristics.  In  some  sections  it  is  lean  and 
hard;  in  others,  though  of  high  iron  content,  it  will 
stand  up  well;  in  others  the  ore  is  composed  of  un- 
cemented  grains,  and  though  easily  handled  when  drj', 
is  almost  impossible  to  hold  when  wet.  The  orebody 
is  for  the  most  part  dry,  but  in  places  water  comes  in 
from  the  wall  rocks  and  causes  trouble  in  mining. 

Both  foot  and  hanging  walls  are  weak  slate-like  for- 
mations with  a  m.arked  cleavage  with  tha  bedding,  and 
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LO.NGITL'DINAI.  SKCTION    IN    RnoM-AND-PIULAU   MKTHOD 
L'SED   AT   LOUKTTO 

joint.s  across  the  bedding.  The  wall  rock  breaks  off 
first  into  slabs  and  then  into  small  angular  pieces  along 
the  joint  planes. 

When  this  orebody  was  first  opened,  the  Sturgeon 
River  crossed  it  at  about  the  middle  of  its  lengch,  mak- 
ing nece.s.sar>-  the  supporting  of  the  surface.  The  rootn- 
and-pillar  method  of  mining  was  used  at  fir.st,  the  dis- 
tance between  levels  being  100  ft.  On  each  level  a 
crosscut  was  driven  from  the  shaft  in  the  foot  wall  to 
the  orebody,  and  a  drift  run  longitudinally  in  the  ore- 
bo<ly  and  supported  with  snuare-set  timbers.  Except 
under  the  river,  where  a  large  pillar  of  ore  was  left, 
alternate  slopes  and  pillars  were  laid  out;  the  slopes 
were  u.sually  two  or  three  .sets  and  the  pillars  three  or 
four  .Mets  wide  and  extended  from  foot  to  hanging  wall. 
The  8top€s  were  mined  by  the  usual  s<|uare-Ret  method 
to  within  20  ft.  of  the  level  above.     By  this  method  the 

•P«p*r  prownli-fl  tiy  C  H  naxlT.  ■<ii|>«Tlnl<'nd«'nt,  I^irptlo 
Mine,  loretto.  Mlrh  .  nl  thp  nnniinl  mwtlnn  of  the  I^ki-  Suiwrlor 
Mining   In."tltute.   Birmingham.   Ala..   Mar.    IJ-IS.   >»n. 


larger  portion  of  the  ore  was  left  in  the  mine  to  sup- 
port the  surface. 

In  1908  the  river  was  diverted  around  the  orebody 
and  the  removal  of  the  pillars  by  the  top-slicing  method 
commenced.  All  the  stopes  in  the  mine  that  were  open 
were  filled  with  rock.  On  each  level  as  mining  pro- 
ceeds a  drift  is  driven  in  the  foot  wall  parallel  to  the 
orebody  and  a  crosscut  into  each  pillar.  A  two-compart- 
ment raise,  4x7  ft.  in  outside  dimensions  and  built 
of  6-in.  cribbing,  is  put  up  in  each  pillar,  preferably 
on  the  foot  wall.  Mining  then  proceeds  from  ths  top 
by  the  usual  top-slicing  method.     Nine  slices  are  taken 


PLA.N-  OF  PILLAR,  SHOWING  ORDER  OF  SLICING  BACK 

to  a  level,  each  slice  thus  being  about  11  ft.  high.  In 
slicing,  the  ordinary  type  of  drift  set  is  used,  with  a 
post  9  ft.  long  and  a  cap  4  to  6  ft.  inside  the  joggle  to 
suit  conditions.  The  timbers  are  from  6  to  10  in. 
diameter.     The  usual  slice  is  9  ft.  wide. 

The  usual  procedure  from  the  top  of  the  raise  is  to 
crosscut  to  the  hanging  wall,  drift  east  and  west  to 
the  filled  stopes,  then  drop  back  toward  the  foot  wall 
by  successive  side  slices  until  the  floor  is  all  removed. 
The  ore  is  shoveled  into  ]-ton  bugcries  and  dumped  in 
the  raises.  As  the  ore  is  taken  out,  the  bottom  is 
covered  with  1-in.  hardwood  boards  or  lagging,  and 
whenever  the  timber  from  that  portion  of  the  slice  from 
which  the  ore  has  been  removed  shows  much  weight,  it 
is  blasted  and  the  back  l)rought  down.  Before  the  set3 
around  the  raise  are  blasted,  the  slice  below  is  opened 
up  enough  to  make  room  for  the  buggj-  and  tools.  As 
the  work  advances,  the  ore  on  each  slice  is  taken  out  up 
to  the  floor  of  the  slice  above;  so  that  no  ore  is  left  t< 
be  pulled  coming  back. 

Many  variations  of  the  method  are  practiced,  alwayi 
in  accordance  with  the  general  rule  that  the  groun< 
around  the  raise  is  weakened  as  little  as  possible  an< 
that  the  mining  is  retreating  toward  the  rai.se.  As  th 
pillars  vary  greatly  in  size,  often  more  than  one  rnii* 
must  be  put  in  a  pillar  to  keep  it  from  lagging  behiiK 
the  others;  in  this  manner  the  mining  is  kept  at  abou' 
the  same  height  in  all  the  pillars.  Since  many  of  th( 
pillars  are  small,  the  amount  of  ore  mined  from  eacl 
raise  is  much  less  than  would  be  the  case  with  a  net 
orebody. 

On   the   upper   levels,   the   mat   of   timber  above   th( 
back  followed  the  mining  down  pretty  well,  and  in  nios 
cases  only  a  little  lagging  was  needed  to  cover  the  bot 
torn  of  the  slice.     At  present,  however,  the  pre8.««urfr 
from  the  walls  seems  to  hold  the  mat  up  and  the  open- 
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ing  left  by  mining  fills  with  wall  rock.  If  any  opening 
is  left  in  the  back,  fine  rocic  will  run  until  stopped ; 
this  necessitates  lagging  each  floor  very  closely. 

The  amount  of  dead  work  in  driving  drifts  and  cross- 
cuts in  the  foot  wall  is  great  for  the  amount  of  ore 
mined;  but  this  cannot  be  avoided  as  the  settling  of  the 
pillars  makes  it  impossible  to  hold  an  opening  in  the 
orebody  for  more  than  a  short  time.  This  settling  even 
affects  the  foot  wall,  so  that  in  places  the  crosscuts  to 
the  orebody  must  be  regraded  and  retimbered  several 
times  a  year.  The  settling  of  the  pillars  and  old  filled 
stopes  in  mass  has  amounted  to  from  20  to  30  ft.  for 
a  considerable  length  of  the  orebody.  The  pillars  have 
now  been  extracted  down  to  about  the  fifth  level ;  as  all 
of  ground  is  opened  up  and  timbered,  the  extraction 
is  practically  100%. 


A  Time  Saver  for  Surveyors 
By  Enoch  Perkins 

Mine  surveyor.  Alaska  Gold  Mines  Co..  Juneau,  Alaska. 

The  following  description  of  a  device  for  holding  the 
candle  and  tracing  cloth  when  taking  backsights  in  un- 
derground surveying  may  be  of  value  to  some  of  your 
readers.  This  device  has  the  following  advantages  over 
the  other  types  with  which  I  am  familiar : 

The  over-all  length  (18  in.)  is  such  that  in  almost 
any  drift,  the  sight  is  sufficiently  high  above  the  rail 
to  enable  cars  to  clear  without  disturbing  it.     If  the 


BACKSIGHT    DEVICE    HELD    HORIZONTALLY    IN    POST 

station  is  in  a  plug  in  the  back  of  the  drift,  the  pointed 
end  may  be  thrust  into  the  plug  behind  the  spad,  or 
should  the  back  be  low  between  the  transit  and  the  back- 
sight, the  point  may  be  stuck  in  the  floor  of  the  drift. 
In  timbered  drifts  or  raises  it  is  often  an  advantage  to 
set  it  horizontally,  as  in  the  photograph.  In  this  the 
construction  shown  differs  slightly  from  the  drawing. 

Ordinary  tracing  cloth  is  used  to  diffuse  the  light 
from  the  candle,  and  it  is  surprising  the  distance  at 
which    this    backsight    is    plainly    visible    and    easily 


"picked  up"  without  any  other  illumination  of  the  cross- 
hairs. In  carrying  lines  up  raises,  two  of  these  devices 
are  often  used,  one  for  the  foresight  and  one  for  the 
backsight,  thus  leaving  the  assistant  free  to  aid  the 
instrumentman  at  the  transit  in  setting  up,  recording 
angles,  etc.  It  is  light  and  simple  of  construction  and 
can  be  made  by  any  ordinary  blacksmith  in  thirty 
minutes,  the  only,  requirement  being  l-in.  round  iron. 


Method  of  Packing  Rails 

The  ordinary  method  of  packing  rails  on  muleback, 
namely,  that  of  fastening  the  upper  ends  of  three  or 
four  rails  on  each  side  of  the  pack  saddle  and  allowing 
the  other  ends  to  drag,  will  not  work  on  narrow  and 
steep  mountain  trails,  because  the  dragging  ends  have 
a  tendency  to  spread  out  like  a  fan.  This  results  in 
the  rails  on  one  side  falling  off  the  trail,  probably  be- 
ing suspended  in  space,  if  the  trail  is  around  the  face 
of  a  cliff,  while  the  rails  on  the  other  side  interfere  with 


A    METHOD    OF    R.\IL    TR.\XSPORr.\TION 

the  bank.  In  order  to  overcome  this  difficulty,  the 
clevis  shown  in  the  accompanying  illustration  was  used 
with  success.  This  was  made  of  1  x  li-in.  iron  and  with 
an  8-in.  span  (any  similar  dimensions  will  do).  To 
transport  the  rails,  the  rod  .4.  is  passed  througi  che  bolt 
holes  of  several  rails  laid  close  together.  A  chain  is 
then  passed  through  the  clevis  at  i/,  an'*  iastened  to 
the  mule.  The  load  of  rails  may  then  be  dragged  over 
as  rough  and  narrow  a  trail  as  the  mule  can  trawl.  If 
the  trail  is  not  too  rough,  the  weight  of  "^re  rail  may  be 
taken  up,  and  consequently  more  of  them  transported  at 
a  time,  by  using  a  slightly  longer  rod  and  a  sir.all 
iron  wheel  on  either  side  of  the  clevis.  Wheels  fr-m  old 
wheelbarrows  are  just  the  right  size  for  this  work  and 
will  stand  a  great  deal  of  hard  usage.  Other  heavy  ma- 
terial, such  as  large  timbers,  may  also  be  dragged  suc- 
cessfully with  this  two-wheel  arrangement. 


New  Drill  Steel  Used  during  1916  by  the  Old  Do- 
minion Copper  Mining  and  Smelting  Co.,  Globe,  Ariz., 
according  to  the  "Old  Dominion  Bulletin"  for  March, 
1917,  consisted  of  1.5  tons  Bull  Moose,  8  tons  stoper. 
2.5  tons  plugger  and  3.5  tons  Leyner.  One  man 
sharpens  and  one  man  tempers  all  steel,  averaging  455 
pieces  per  day  each  during  1916.  One  man  also  sharp- 
ens and  tempers  all  picks,  averaging  20  per  hour.  One 
man  grinds  on  an  average  of  16  axes  and  files  1"^  -:n>v< 
per  day. 
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Strike  Conditions  in  Arizona 

The  amount  of  copper  produced  in  the  Clifton-Morenci 
district  at  the  time  of  the  calling  of  the  present  strike 
was  approximately  at  the  rate  of  100,000,000  lb.  per 
year,  divided  as  follows:  The  Arizona  Copper  Co.,  Ltd., 
5.000,000  lb.  per  month ;  Phelps-Dodge  Corporation,  Mo- 
renci  Branch,  2,000,000  lb.  and  the  Shannon  Copper  Co., 
1,000,000  lb.  per  month.  As  many  of  your  readers  are 
aware,  this  district  was  the  scene  of  a  prolonged  strike 
lasting  from  the  middle  of  September,  1915,  until  the 
end  of  January,  1916,  and  shortly  after  the  resumption 
of  operations  in  February  of  last  year  the  managers  of 
the  three  operating  companies  met  in  conference  with  a 
committee  elected  from  their  employees  and  jointly 
drafted  a  new  scale  of  wages  and  a  working  agreement 
to  govern  operating  conditions  and  to  provide  for  a  full 
and  free  method  of  intercourse  between  employers  and 
employees  by  means  of  conferences  or,  as  the  men  prefer 
to  call  them,  grievance  committees,  whose  duty  it  is  to  in- 
vestigate all  causes  for  dissatisfaction,  to  endeavor  to 
settle  them  and,  if  necessary,  bring  them  to  the  atten- 
tion of  department  heads  and  to  the  general  manager. 
Operations  have  been  carried  on  under  this  agreement 
for  nearly  18  months,  and  on  the  whole  it  has  worked 
well.  The  committees  appointed  by  the  men  have 
proved,  as  a  rule,  reasonable  and  conservative  and  it 
can  certainly  be  said  that  grievances  of  every  kind  and 
description,  from  the  most  insignificant  to  those  of  im- 
portance have  been  brought  to  the  attention  of  the  com- 
mittees and  have  been  handled  by  them. 

The  rank  and  file  of  our  employees  are  of  Mexican, 
Spanish  and  Italian  origin,  and  since  the  strike  of  1915 
have  been  strongly  unionized.  Their  idea  of  unionism 
is  that  they  must  have  everything  their  own  way.  It 
has  been  a  difficult  matter  to  educate  them  to  the  idea 
that  the  agreement  obligates  them  just  as  well  as  the 
companies. 

The  principal  advantage  found  in  the  working  out 
of  the  agreement  has  been  that  no  opportunity  for 
hidden  grievances  inflaming  employees  can  exist 
without  the  knowledge  of  the  managers.  That  the 
agreement  ha.s  effected  what  it  was  drawn  for,  namely, 
the  minimizing  of  troubles  involving  strikes,  is  not  the 
ca.se.  During  the  comparatively  short  period  that  the 
agreement  has  been  in  effect,  the  three  companies  oper- 
ating in  this  district  have  had  more  strikes  than  during 
the  20  years  preceding. 

Since  the  settlement  of  the  1915  strike,  when  the  com- 
panies agreed  to  reinstate  almost  without  reservation  all 
of  its  striking  employees,  the  idea  has  prevailed  among 
the  foreign  employees  that  they  have  been  guaran- 
teed their  jobs  in  perpetuity,  consequently  when  one  of 
their  number  has  bet-n  discharged  for  any  cause,  such 
action  has  in  numerous  cases  been  followed  by  a  walkout 
on  the  part  of  his  fellow  employees  in  his  department. 
These  small  strikes  have  been  so  numerous  among  the 


Mexicans  that  the  term  "strikitos"  has  become  current 
in  this  district  in  referring  to  them,  while  several 
strikes  involving  a  complete  suspension  of  all  depart- 
ments, of  periods  from  a  few  days  to  two  weeks,  have 
also  occurred  and  usually  over  matters  of  insignificant 
importance  to  the  employees  generally  although  the 
principle   made   them   all-important   to   the   companies. 

There  is  one  case  of  a  Mexican  timberman  who, 
until  the  time  of  the  1915  strike  had  been  a  good  work- 
man. Since  his  re-employment  after  the  strike  he 
showed  a  most  refractorj'  spirit  and  would  not  carry  out 
instructions  of  his  bosses  and  continually  loafed. 

Simon's  ill  temper  was  humored  by  his  first  boss,  who 
took  the  first  opportunity  to  have  him  transferred  to  an- 
other part  of  the  mine.  The  second  boss  put  up  with 
him  for  awhile  and  succeeded  in  again  passing  him 
along  to  a  third,  and  the  latter  to  a  fourth  until  Simon 
had  been  tried  out  in  various  parts  of  the  mine  under 
various  bosses.  Finally  he  was  given  a  layoff  of  two 
weeks  for  flagrant  breach  of  instructions. 

He  immediately  took  his  case  to  the  grievance 
committee  which  brought  it  to  the  attention  of  the 
superintendent  who  held  an  investigation  and  sustained 
the  action  of  the  shift  boss,  which  decision  was  con- 
curred in  by  the  committee.  The  man  threatened  to 
prevent  anyone  from  going  to  work  in  the  mine  un- 
less he  was  immediately  reinstated  and  paid  for  the 
time  he  had  lost,  which,  of  course,  was  denied.  He 
made  good  his  threat,  and  a  strike  involving  the 
entire  suspension  of  operation  and  loss  of  employ- 
ment to  about  2500  men  for  two  weeks  followed,  during 
which  time  the  Federal  Labor  Conciliator  visited  the 
district,  investigated  the  facts,  sustained  the  company's 
position  and  induced  the  men  to  return  to  work. 

Another  feature  in  the  operation  of  the  agreement  has 
been  the  excessive  and  serious  inroads  into  the  time  of 
the  superintendents  and  other  ofliicials  caused  by  the 
numerous  investigations  asked  for  by  the  grievance 
committees  and  which,  under  the  agreement,  cannot 
verj'  well  be  delegated  to  others. 

Conditions  in  the  mines  have  become  almost  intoler- 
able. I  quote  one  of  the  mine  superintendents,  as  fol- 
lows: "The  falling  off  in  the  efficiency  of  the  labor  since 
commencing  operations  in  January,  1916,  has  been  seri- 
ous. Labor  has  assumed  an  attitude  of  independence 
amounting  to  arrogance  which  has  made  it  exceedingly 
trj-ing  and  exasperating  to  those  in  authority.  Common 
operating  orders  are  ignored  or  resented.  Taunts  of 
inaliilily  to  dismiss  are  made  by  the  men,  with  the 
veiled  and  sometimes  open  threat  of  consequences.  Dis- 
cipline is  forgotten.  Timbermen  and  shift  bosses  are 
intimidated  if  they  attempt  to  give  orders. 

"Certain  standards  of  work  were  adopted  and  adhered 
to,  irrespective  of  conditions.  Ten  cars  were  adopted  a.s 
a  mucker's  day's  work.  In  one  case,  where  the  men 
shoveled  directly  into  a  chute,  they  actually  installed  a 
wholly  unnecessary  track  and  car  which  involved  extra 
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abor  for  them,  but  permitted  them  to  measure  the 
.tandard  day's  work!  Work  was  hampered  in  all  direc- 
ions  by  the  absurd  standards  adopted  by  the  men. 

"A  comparison  between  the  results  obtained  in  other 
listricts  with  those  obtained  here  show  that  the  effi- 
•iency  here  is  about  two-thirds  only  of  what  is  obtained 
n  other  camps  with  the  same  class  of  labor." 

Such  occurrences  cannot  reasonablye  be  laid  to  the 
:harge  of  any  of  the  old  employees  in  this  district,  but 
probably  to  some  of  the  I.  W.  W.  floaters  whose  activi- 
ties have  so  grown  since  the  commencement  of  the  war. 

Notwithstanding  the  conciliatory  attitude  of  the  com- 
panies' managers  in  the  handling  of  the  labor  situation, 
and  despite  the  conservative  attitude  of  the  grievance 
committees  in  their  desire  to  control  the  men  they  rep- 
resent and  the  wisdom  of  their  advice,  talk  of  a  general 
strike  has  been  rife  among  the  rank  and  file  for  several 
months  past.  Nothing  definite  could  be  ascertained  re- 
garding the  cause  for  this  talk,  except  that  the  Mexicans 
have  been  working  long  enough  and  they  want  a  rest, 
and  they  openly  stated  that  since  the  companies  could 
;lose  dovsTi  their  works  at  any  time  for  repairs,  or  for 
my  other  reason,  that  they  also  had  as  much  right  to 
;lose  them  down  when  it  suited  them. 

A  strike,  such  as  that  of  1915,  appeals  to  the  aver- 
age Mexican  member  of  the  union.  The  show  of  author- 
ity, the  parade  with  bands,  the  beating  up  of  non-sym- 
pathetic fellow  employees,  and  tin-can  parties  for  drum- 
ning  their  defenceless  victims  out  of  the  town,  all  of 
ivhich  were  carried  on  openly,  provided  an  exciting  en- 
;ertainment  for  them. 

This  desire  for  a  vacation  fell  in  very  well  with  the 
Dlans  of  the  union  leaders,  who  realize  that  peaceful 
;imes  offer  no  inducement  to  the  average  Mexican  to 
ieep  his  dues  paid  up,  hence  all  possible  dissatisfaction 
las  been  created  and  fostered.  Furthermore  this  situa- 
:ion  fell  in  admirably  with  the  plans  of  the  labor  repre- 
sentatives from  outside  the  district  who  have  brought 
about  simultaneous  strikes  throughout  nearly  all  the 
important  camps  of  the  West. 

On  May  29,  the  Federal  Department  of  Labor  took 
;ognizance  of  the  strike  rumors  in  this  district  and  sent 
a  representative  to  investigate  conditions,  which  he 
spent  several  days  in  doing.  At  his  request  a  meeting 
)f  the  managers  with  the  district  conference  committee 
)f  employees  was  held  which  lasted  two  days,  and  all 
;he  matters  in  any  way  unsatisfactory  to  the  employees, 
Lvhich  were  brought  forward  by  the  committee,  were 
fully  discussed  and  as  far  as  possible  cleared  up,  and  the 
Federal  representative  expressed  the  opinion  that  work- 
ing conditions  were  good  and  there  existed  no  reason 
whatever  for  a  strike.  Nevertheless,  on  June  19,  the  dis- 
trict committee  asked  for  a  meeting  with  the  managers 
at  which  time  they  presented  them  with  a  series  of  de- 
mands. The  managers  requested  10  days  for  considera- 
tion, which  was  granted  and  they  subsequently  received 
a  later  communication  from  the  committee,  stating  that 
a  formal  answer  would  be  required  on  the  evening  of 
June  30.  In  the  meantime  the  managers,  foreseeing 
trouble,  communicated  with  the  Department  of  Labor 
and  requested  the  presence  of  Mr.  Myers,  labor  concil- 
iator for  this  district,  who  at  that  time  was  engaged  on 
a  case  in  the  East.  The  request  was  granted,  but  could 
not  be  immediately  complied  with,  Mr.  Myers  wiring  the 
managers  to  request  the  men  to  avoid  a  strike  until  he 


could  arrive.  This  request  was  presented  to  the  com- 
mittee and  through  them  to  the  men,  but  was  turned 
down  and  a  formal  answer  as  arranged  was  demanded. 

The  answer  of  the  Arizona  Copper  Co.  and  the  Shan- 
non Copper  Co.  took  the  position  that  while  conditions 
in  this  district  do  not  justify  an  increase  in  wages, 
which  are  adjusted  on  a  sliding  scale  according  to  the 
price  of  copper,  nevertheless  it  was  their  patriotic  duty 
to  go  as  far  as  possible  toward  averting  a  strike  and 
offered  50  and  25c.  per  day  more,  conditional  on  its  ac- 
ceptance by  the  employees  without  resort  to  strike. 

The  Phelps-Dodge  Corporation,  Morenci  Branch,  re- 
plied to  the  minor  demands  in  a  similar  manner  to  the 
other  companies,  but  on  the  subject  of  wages  took  the 
position  that  a  strike,  being  already  arranged  as  part  of 
a  general  labor  program,  the  offer  of  a  wage  concession 
at  this  time  would  not  avert  a  strike,  and  simply  de- 
clined the  demand  for  the  Miami  scale.  The  offer  of  the 
two  companies  was  not  accepted,  but  in  that  action  the 
responsibility  for  the  strike  cannot  be  laid  to  lack  of 
effort  on  the  part  of  those  companies  to  avert  it. 

The  committee  received  the  companies'  answers,  re- 
porting it  to  a  meeting  of  the  Central  Labor  Union  in 
waiting,  and  they  were  rejected  by  that  body  and  in 
spite  of  a  protest  by  the  employees'  committee  a  strike 
order  was  immediately  signed  by  J.  L.  Donnelly,  presi- 
dent of  the  Arizona  State  Federation  of  Labor,  to  take 
effect  at  10  o'clock  the  following  morning. 

It  will  be  noted  that  the  strike  was  called  without 
submitting  the  companies'  answers  or  compromise  to 
the  employees  generally  for  their  approval  or  rejection, 
and  no  strike  vote  of  the  employees  was  taken;  in  fact, 
it  is  doubtful  if  I'^.c  of  the  employees  knew  anything  of 
the  contents  of  the  manager's  answers  before  striking. 

The  employees  have  demanded  the  Miami  scale  of 
wages.  It  is  true  that  the  Miami  scale  is  higher  than 
that  paid  in  this  district,  but  mining  conditions  here 
are  totally  different  and  operating  costs  are  and  will  al- 
ways be  higher  here  than  in  the  Miami  district.  Never- 
theless the  average  wage  paid  to  all  employees  of  the 
largest  company  in  this  district  for  the  first  five  months 
in  1917  was  $4.28  per  day,  and  that  labor  in  this  district 
gets  fully  as  fair  a  proportion  of  the  values  produced 
a?  elsewhere  the  following  comparison  will  show: 

In  the  month  of  May,  1917,  there  were  mined  by  the 
Inspiration  and  Miami  companies  a  total  of  777,220  tons 
of  ore,  or  25,071  tons  per  day.  The  total  number  of 
men  employed  in  their  mining  departments  by  these  two 
companies  was  1875,  or  a  yield  of  13.4  tons  per  man  day. 

In  the  Clifton-Morenci-Metcalf  district,  the  Arizona, 
Phelps-Dodge  and  Shannon  companies  together  mine 
6710  tons  per  day,  and  employ  in  their  mining  opera- 
tions 3730  men,  equivalent  to  a  yield  of  1.8  tons  per 
man  per  day.  Making  further  comparison  on  the  basis 
of  copper  produced,  the  Inspiration  and  Miami  Copper 
companies  employed  a  total  of  3748  men  in  all  their 
mining,  concentrating  and  smelting  operations  for  the 
month  of  May,  and  produced  a  total  of  17,187,592  lb.  of 
copper,  or  a  yield  per  man  per  day  of  147  lb.  The  three 
companies  operating  in  the  Clifton-Morenci-Metcalf  dis- 
trict in  their  total  mining,  concentrating  and  smelting 
operations  employ  5197  men  and  produce  7,952,000  lb. 
of  copper  per  month,  equivalent  to  a  yield  of  51  lb.  of 
copper  per  man  per  day.  NORMAN  C.VRMICH.A.EL. 

Clifton,  Ariz.,  July  7,  1917. 
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McCartney's  Hoist  Indicator 

A  hoist  indicator  of  the  noncumulative  type,  i.s  the 
invention  of  Alex  McCartney,  an  employee  of  the 
Wemyss  Coal  Co.,  Ltd.  One  of  these  indicators,  recent- 
ly installed  in  the  Wellsley  Colliery.  Fife,  which  embod- 
ies some  distinctly  original  features,  more  particularly 
perhaps  in  regard  to  the  method  of  indication  of  sig- 
nals and  the  ingenious  form  of  the  time  lag,  a  form 
which  has  enabled  the  inventor  to  do  without  a  dashpot, 
is  described  by  the  Iroti  aud  Coal  Trades  Rerieu-.  of 
London. 

It  will  be  seen  that  the  main  shaft  carries  two  point- 
ers, the  longer — the  main  pointer — being  immovably 
fixed  thereon  and  the  shorter  mounted  upon  a  loose 
sleeve,  which  is  free  to  revolve  around  the  main  shaft. 
Twin  ratchet  wheels  and  drums  are  mounted  respective- 
ly upon  the  main  shaft  and  the  loose  sleeve,  the  drums 
carrying  chains  from  which  are  suspended  weights  to 
keep  the  tension  on  the  ratchet  wheels.  The  ratchet 
wheel  upon  the  main  shaft  is  engaged  by  the  lever  A 
and  pawl  B  actuated  by  the  signal  wire.  The  pawl 
working  over  a  fixed  .sheath,  secured  to  the  back  of  the 
casing,  clears  the  teeth  when  the  lever  is  in  the  back 
position.  The  smaller  pointer  is  furnished  with  a  pro- 
jecting pin  which,  when  the  main  ratchet  is  advanced, 
is  engaged  by  a  corresponding  slot  in  the  side  of  the 
longer  pointer  and  so  moved  forward  step  by  step  with 
this  last.  Spring-actuated  retaining  pawls  C  and  D 
are  placed  upon  the  under  side  of  the  ratchet  wheels. 

A  disk,  equal  in  diameter  to  that  of  the  dial  of  th-' 
apparatus,  is  secured  to  the  cheek  of  the  drum  which 
is  in  front  of  the  ratchet  on  the  loose  sleeve  and  imme- 
diately behind  the  dial.  The  dial  itself  is  numbered 
from  1  to  11;  the  third  position,  however,  is  cut  away, 
leaving  a  slot  through  which  the  disk  on  the  drum  is 
plainly  seen.  The  third  position  on  this  disk  is  printed 
with  the  word  "Jlen,"  the  whole  of  the  other  divisions 
which  correspond  with  the  divisions  of  the  indicator 
dial  have  the  figure  "3"  printed  therein,  the  effect  being 
that,  with  the  exception  of  the  advisory  signal,  when  as 
already  stated  the  word  "Men"  appears,  the  figure  "3" 
is  always  shown  in  the  opening  of  the  dial  irrespective 
of  the  number  of  rings  or  the  position  of  the  pointers. 

The  method  employed  for  effecting  the  automatic 
cancellation  of  the  signals  is  distinctly  ingenious,  com- 
prising a  train  of  three  gear  wheels  and  a  pinion.  To 
the  main  wheel  of  the  train  i.s  secured  a  second  gear 
wheel  arranged  to  "rrej  wheel"  when  the  direction  of 
rotation  is  from  left  to  right.  A  chain  is  carried  over 
this  wheel,  with  one  end  attached  to  the  bottom  end  of 
the  main  actuating  lever,  and  from  the  opposite  end  a 
weight  is  .suspended.  When  the  lever  is  pulled  forward 
to  transmit  a  signal,  the  weight  is  raised,  the  free  wheel 
only  moving,  and  immediately  the  lever  is  released, 
the  weight  begins  to  descend  slowly,  as  its  speed  is  now 
controlled  by  the  train  of  gears,  until  it  engages  the 
tramplever  which  work.s  on  a  .short  -haft  bolted  to  the 
back  of  the  case  and  under  the  back  plate  toward  the 
right-hand  side.  The  tramplever  is  pli.-ibly  connected  to 
the  retaining  pawl  C  of  the  main  ratchet,  so  that  when 
the  lever  is  depressed  by  the  weight,  it  pulls  the  retain- 
ing pawl  clear  and  allows  the  pointer  to  be  returned  to 
the  zero  position  by  the  weight-actuated  drum  already 
mentioned.  The  retaining  pawl  for  the  ratchet  controll- 
ing the  short  pointer  is  freed  from  engagement  through 


the  connecting-rod  E  from  the  winding  engine.  Prov 
sion,  however,  is  made  for  restoring  this  pointer  to  zei 
by  means  of  a  short  lever  F,  which  is  fitted  to  the  shal 
and  has  a  pawl  G  working  loose  on  the  side  next  th 
front  wheel,  the  end  of  which  pawl  engages  a  pin  pn 
jecting  from  the  ratchet-retaining  pawl  and  puslu 
it  out  when  the  first  signal  is  given,  the  loose  pawl  dro| 
ping  into  position  when  the  large  pointer  is  returne 
to  zero.  It  may  be  added  that  by  hanging  up  the  paw 
G,  in  the  case  of  any  signal  then  being  given,  it  woul 
stand  until  the  engine   being  started   released   it;    fo 
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example,  if  the  pawl  was  hung  up  and  3  signaled,  l>ot> 
pointers  would  move  to  3;  then,  after  a  few  seconds 
the  large  pointer  would  return  to  zero,  leaving  th«i 
smaller  pointer  standing  until  released  by  the  engine  ir 
motion.  What  the  inventor  intended  by  this  methoc 
was  that,  in  the  event  of  the  engineman  being  out  ol 
the  engine  room,  any  signal  given  in  his  absence  woulc 
st.'ind  and  so  prevent  any  possibility  of  an  accident  wit! 
men  on  the  cage,  as  it  is  the  banksman  now  who  give> 
the  back  signal  instead  of  the  engineman  as  formerh 
From  the  foregoing  it  will  be  understood  that  whei 
the  signaling  wire  's  pulled,  the  pointers  move  round 
together,  step  by  step,  for  a  number  of  places,  according 
to  the  nature  of  the  signal,  the  train  of  gears  acting 
as  a  time  lag.  So  soon,  however,  as  the  signal  is  com- 
plete and  the  time  limit  has  besn  exhausted,  the  mair 
pointer  is  returned  to  the  zero  position  automatically, 
while  the  short  pointer  remains  stationary  at  the  las! 
signal  transmitted  and  is  not  released  until  the  engine 
has  been  put  over,  though,  when  necessary,  it  may  be 
released   by   hand   in   the  manner  already   mentioned. 
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Events  and  Economics  of  the  War 


3iIIIiffiK!i;nimnni»ii«i'r      :  Fniiiiirai 

Germany  is  beset  with  troubles.  The  Chancellor  is 
out  and  the  Reichstag  talks  peace  in  a  way  before  un- 
heard. Fn  the  meantime  the  Russians  press  on  in  Ga- 
licia.   Other  fronts  are  quiet  e.xcept  for  occasional  raids. 

Several  important  events  have  quietly  taken  place  in 
the  United  States.  The  export  embargo  has  become 
effective.  The  National  Guard  has  been  mobilized  in 
11  states.  The  dr&ft  quotas  have  been  published.  The 
determination  of  cost  of  production  has  been  referred 
to  the  Federal  Trade  Commission 

The  Food  Bill  is  traveling  a  stormy  course  and  the 
shipping  row  appears  without  solution  unless  some- 
one resigns.  The  work  of  suppressing  agitators  has 
begun  and  the  internment  of  Teuton  agents  continues. 


Hoover  on  Perils  of  Delay 

The  experience  this  year  in  rampant  speculation,  ex- 
tortionate profits,  and  the  prospect  of  even  narrower 
supplies  than  ',he  1916  har\'est  and  carry  over,  says 
Herbert  Hoover,  must  cause  the  deepest  anxiety.  It  is 
evident  that  the  unbearable  increase  in  the  margin  be- 
tween producer  and  consumer  is  due  to  not  only  rank 
.speculation,  but  more  largely  to  he  wide  margin  of 
profit  demanded  by  every  link  in  th?  chain  to  insure 
them  from  the  great  hazards  of  trade  in  the  widely 
fluctuating  and  dangerous  price  situation. 

During  recent  months  the  allied  governmens  have 
consolidated  their  buying  into  one  hand,  and  as  the 
restricted  exports  to  neutrals  are  but  a  minor  item,  the 
export  price,  if  not  controlled,  is  subjec'  to  the  will  of 
the  allied  buyer.  Furthermore,  in  normal  circumstances 
United  States  and  Canadian  wheat  is  moved  to  Europe 
largely  in  the  fall  months.  This  year,  owing  to  the 
.shortage  of  shipping,  the  allied  supplies  must  proceed 
over  a  large  period  of  ihe  year.  We  must,  therefore, 
expect  a  glut  in  our  interior  terminals  during  a  con- 
.siderable  period.  The  financial  resources  of  the  grain 
trade  are  probably  insufficient  to  carry  this  extra  load 
without  the  help  of  speculators.  The  net  result  is  that 
unless  some  s'.rong  and  efl[icient  government  action  is 
immediately  settled  upon  and  brought  into  play  the 
American  producer  will  face  a  slump  in  wheat,  the  price 
of  export  wheat  will  be  dictated  by  a  single  agency, 
and  a  large  part  of  the  essential  breadstuffa  will  have 
passed  into  the  hands  of  speculators. 

Three  fac's  stand  out  from  our  investigations:  First, 
the  farmer  will  need  protection  as  to  the  price  of  wheat; 
.second,  large  masses  of  people  in  the  consuming  cen- 
ters are  being  actually  undernourished  today,  due  to 
the  exorbitant  cost  of  living;  and  these  conditions,  un- 
le.ss  .some  remedy  be  found,  are  likely  to  repea'.  them- 
selves in  even  more  vicious  form  at  this  time  next  year; 
third,  the  speculator,  legitimate  or  vicious,  has  taken 
a  large  part  of  the  money  now  being  paid  by  the  con- 
!«umer. 

It  seems  to  be  overlooked  in  some  quarters  tha'  the 
marketing  of  this  year's  wheat  is  surrounded  with  cir- 


cumstances new  to  history  and  that  the  old  distributing 
safeguards  are  torn  away  by  isolation  from  the  re- 
ciprocal markets  abroad  and  the  extinction  of  a  fre« 
export  market  and  transportation.  The  harvest  has  be- 
gun to  move  and  the  price  of  wheat  to  drop;  and  if  the 
farmer  is  to  sell  his  wheat  either  the  speculator  musl 
buy  and  carry  not  only  the  normal  flow  from  the  farmei 
in  excess  of  domestic  and  foreign  requirements,  but  alsc 
the  glut  due  to  the  restriction  upon  the  outlet  to  th( 
later.  He  must  necessarily  charge  his  toll  to  the  pro- 
ducer and  the  consumer,  and  this  latter  probably  upor 
a  more  extensive  scale  than  last  year,  as  his  risks  wil 
be  greater.  Or  the  government  must  buy  the  surplus 
wheat  at  some  reasonable  minimum  price,  allowing  the 
normal  domestic  trade  of  the  coun  r>-  to  proceed  with 
proper  safeguards  against  .speculation.  The  govern- 
ment should  be  able  to  stabilize  the  price  of  wheat  with- 
out the  speculator's  assistance  and  can  control  th( 
price  and  quanti  y  of  export  wheat.  We  are  practicall.\ 
helpless  to  safeguard  either  the  farmer  or  the  con- 
sumer until  the  pending  legislation  is  passed. 


The  Government  Nitrate  Plant 

The  board  of  army  engineers  hat  has  been  investi- 
gating the  availability  of  270  sites  for  the  governmeni 
nitrate  plant  has  recommended  that  it  be  located  at  on» 
of  the  following  11  points,  preference  being  in  the  ordei 
given:  1.  Black  Warrior  river  in  Alabama;  2.  Muscl* 
Shoals  in  Alabama;  3.  Near  Knoxville  on  the  Hols  or 
river;  4.  New  River  in  southwest  Virginia;  5.  Ohio  rivei 
at  Louisville;  6.  Chattahoochie  river  in  Alabama  anc 
Georgia;  7.  At  Cartersville,  Ga. ;  8.  At  Rome,  Ga. ;  9 
Columbia,  S.  C,  on  Congaree  river;  10.  At  Augusta,  Ga. 
on  Savannah  river;  11.  Complete  steam  plant  for  nitrate 
at  Wheeling,  W.  Va. 

The  conclusions  set  ou  in  the  report  are  that  at  pres 
ent  no  permanent  plant  be  located  and  that  experiments 
in  the  cyanide  and  synthetic  processes  should  be  con- 
ducted and  that  all  the  circum.stances  pointed  to  New 
River,  Va.,  and  he  Upper  Holston  near  Knoxville  an 
places  for  such  experiments. 

It  is  recommended  that  $4,000,000  should  be  set  aaidi 
of  the  available  appropriation  of  $20.n01  000  for  sucf 
experiments  and  that  the  decision  on  the  permanent  lo- 
cation should  await  findings  as  to  experiments  on  co.sl 
and  processes.  The  repor  sets  out  that  the  center  ol 
nitrate  consumption  is  in  the  .southwest  corner  of  Nor 
Carolina. 

There  are  four  methods  for  making  nitrate,  sa 
the  report,  namely,  electric  arc  .sy.stem.  cyanamid,  cyan 
ide  and  ihe  .synthetic  ammonia  process.  It  can  be  pro 
duced  as  a  by-product  from  coke  ovens.  1 

The  arc  system  was  found  objectionable  as  requiridll 
immense  water  power  and  waste.     Cyanamid   re(iuir> 
considerable  water  power  and  the  cost  of  the  meth"' 
ia  high.     The  cyanide  process  requires  little  power,  tb' 
same  bein<?  true  of  the  synthetic  ammonia  process. 
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The  cyanamid  and  synthetic  ammonia  processes  are 
practically  in  the  experimental  stages,  but  have  great 
promise  and  while  success  is  assured  further  experi- 
ments should  be  made  on  a  large  scale. 

Factors  that  entered  into  the  selection  of  the  loca- 
tions related  to  proximity  to  center  of  demand  of  the 
products,  the  water  power  and  expense  involved  in  de- 
veloping it,  the  convenience  to  raw  material  such  as 
coal,  coke  and  lime,  also  to  labor  and  climatic  conditions. 


Work  of  the  Labor  Committee 

Perhaps  the  most  outs'randing  achievement  of  the 
Committee  on  Labor  of  the  Council  of  National  Defense 
has  been  the  following  resolution  adopted  at  the  meet- 
ing of  its  executive  committee  and  approved  by  the 
Council  and  its  Advisory  Commission. 

The  defense  and  safety  of  the  nation  must  be  the 
first  consideration  of  all  patriotic  citizens.  To  avoid 
confusion  and  facilitate  the  preparation  for  national 
defense  and  give  a  stable  basis  upon  which  the  repre- 
sentatives of  the  Government  may  operate  during  the 
war,  we  recommend: 

That  the  Council  of  National  Defense  should  issue  a 
statement  to  employers  and  employees  in  our  industrial 
plants  and  transportation  systems  advising  that  neither 
employers  nor  employees  shall  endeavor  to  take  advan- 
tage of  the  country's  necessities  to  change  existing 
standards  (that  is,  those  constituting  a  day's  work  and 
wages).  When  economic  or  other  emergencies  arise  re- 
quiring changes  of  standards,  the  same  should  be  made 
only  after  such  proposed  changes  have  been  investi- 
gated and  approved  by  the  Council  of  National  Defense. 

That  the  Council  of  National  Defense  urge  upon  the 
legislatures  of  the  states,  as  well  as  all  administrative 
agencies  charged  with  the  enforcement  of  labor  and 
health  laws,  the  great  duty  of  rigorously  maintaining 
the  existing  safeguards  as  to  the  health  and  the  welfare 
of  workers,  and  that  no  departure  from  such  present 
standards  in  state  laws  or  state  rulings  affecting  labor, 
should  be  taken  without  a  declaration  of  the  Council  of 
National  Defense  that  such  a  departure  is  essential  for 
the  effective  pursuit  of  the  national  defense. 

That  the  Council  of  National  Defense  urges  upon  the 
legislatures  of  the  several  states  that  before  final  ad- 
journment they  delegate  to  the  governors  of  their  re- 
spective states  the  power  to  suspend  or  modify  restric- 
tions contained  in  their  labor  laws  when  such  suspen- 
sion or  modification  shall  be  requested  by  the  Council 
of  National  Defense;  and  such  suspensions  or  modifica- 
tions, when  made  shall  continue  for  a  specified  period 
and  not  longer  than  the  duration  of  the  war. 


Zeppelin  motor  busses  are  being  run  between  London 
and  Eastbourne.  Owing  to  shoi'tage  of  petrol  a  single 
deck  motor  bus  is  equipped  with  a  long  gas  bag  on  top 
filled  with  coal  gas  to  be  used  as  a  substitute  for  petrol 
for  driving  power. 


The  Government  has  completed  tentative  plans  to  send 
1000  aviators  a  month  to  France,  and  the  first  big  over- 
seas force  of  airmen  will  be  ready  to  embark  some  time 
in  September.  American  manufacturers  have  promised 
to  supply  all  training  planes  needed  by  this  country  and 
its  allies. 


German  Torpedoes  Inferior 

There  is  reason  to  believe  that  the  German  torpedo 
supply  is  weakening,  says  a  statement  issued  at  the 
Navy  League  headquarters  on  July  15.  The  increasing 
frequency  with  which  press  dispatches  report  merchant 
ships  as  successfully  dodging  torpedoes,  suggests  to  the 
technically  trained  mind  that  the  German  torpedo  is 
deteriorating  in  speed  and  hence  in  accuracy  of  fire  at 
long  range. 

The  explanation  of  this  offered  by  cerlain  naval  ex- 
perts is  that  the  Germans  are  so  pressed  for  time  in  the 
construction  of  torpedoes  that  they  can  no  longer  main- 
tain their  speed  and  their  accuracy  of  fire.  It  is  esti- 
mated that  their  torpedo  has  lost  nearly  10  knots  in 
speed  from  the  standard  used  at  the  outset  of  the  war. 

It  takes  normally  six  months  to  construct  a  torpedo 
and  costs  many  thousand  dollars.  There  is  also  a 
chance  of  Germany  running  short  of  some  material  es- 
sential to  their  manufacture.  Whether  this  has  oc- 
curred is  not  known,  but  the  conclusion  has  been  reached 
that  the  individual  German  torpedo  is  losing  in  effi- 
ciency. 

The  U-boat  warfare  as  now  being  waged,  it  is  said, 
was  undoubtedly  not  thought  out  and  prepared  for  by 
Germany  before  the  war.  Therefore  the  stock  of  tor- 
pedoes was  not  sufficient  for  the  purpose.  The  defi- 
ciency has  been  made  up  by  increasing  the  output  of 
toi-pedoes.  But  with  the  tremendous  land  operations  she 
has  essayed,  Germany  could  not  have  devoted  a  maxi- 
mum of  labor  or  materials  to  the  making  of  torpedoes. 


Moratoria  in  the  United  States 

Some  weeks  ago,  says  the  Boston  Neivs  Bureau,  there 
was  passed  a  "moratorium"  act  in  Oregon,  which  is 
understood  to  be  similar  in  general  terms  to  statutes 
previously  existing  in  some  other  states.  The  Oregon 
act  reads : 

No  suit  or  action  shall  be  commenced  or  maintained,  dur- 
ing the  period  hereinafter  provided  for,  to  foreclose  any 
moi-tgage  upon  real  property,  or  to  collect  the  debt  secured 
thereby,  if  the  land  covered  by  the  mortgage  be  owned, 
wholly  or  in  part,  by  an  enlisted  man  in  the  army  or  navy 
of  the  United  States,  who  shall  have  enlisted  therein  in  the 
volunteer  forces  or  who  shall  have  been  enlisted  in  the 
National  Guard  of  the  United  States  and  of  the  State  of 
Oregon  and  his  organization  called  into  the  service  of  the 
United  States;  and"  the  lands  of  any  such  soldier  or  sailor 
shall  be  exempt  from  judicial  sale  for  the  satisfaction  of 
any  judgment  during  the  period  hereinafter  provided  for; 
provided,  that  this  moratorium  shall  extend  only  durini; 
the  period  of  actual  service  in  the  army  or  navy  forces  of 
the  United  States,  and  in  no  ca.-e  shall  begin  prior  to  the 
day  on  which  the  Congress  of  the  United  States  shall  de- 
clare war,  nor  continue  after  60  days  subsequent  to  the 
conclusion  of  such  war;  provided,  that  all  statutes  of  lim- 
itation in  effect  in  the  State  of  Oregon  shall  be  suspended 
dui-ing  the  period  above  described,  as  to  the  mortgages, 
debts  and  judgments  in  this  act  described. 

The  most  that  such  a  law  authorizes  is  postponement 
of  interest  payments  for  the  duration  of  a  man's  mili- 
tary service;  but  the  possibility  of  a  lapse  of  interest 
for  an  indefinite  period  is  not  usually  attractive  to  in- 
vestors. 


A  joint  resolution  providing  that  the  war  army  shall 
be  officially  known  as  the  National  Army  of  the  Unitei; 
States  was  introduced.  That  is  the  r-i"  i'l  ':-"  '••■  tl'*" 
War  Department  officials  now. 
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State  Committees  for  Research 

The  National  Research  Council  has  recently  consid- 
ered the  matter  of  the  formation  of  research  committees 
in  the  various  states.  In  a  letter  sent  to  the  several 
state  councils  of  defense  it  says,  "Such  organizations 
should  be  determined  by  local  needs  and  conditions. 
Local  causes,  such  as  the  development  or  investigation 
of  natural  resources  or  the  correlation  of  industries 
with  research  laboratories  already  existing  at  educa- 
tional institutions,  or  the  proper  development  of  the 
use  of  research  methods  in  industries  may  make  it  very 
desirable  to  organize  such  state  research  committees." 

"In  fact,  the  present  emergency  offers,  in  some  re- 
spects, an  unusual  opportunity  for  improving  the  cor- 
relation of  industn.-  and  research  and  it  is  highly  de- 
sirable that  those  concerned  should  also  plan  for  the 
permanent  continuance  of  any  research  committee  that 
may  be  formed." 

"Such  committees  should  be  organized  under  the  coun- 
cils of  defense  of  their  states  and  should  be  representa- 
tive of  the  universities  and  other  leading  educational 
and  research  institutions  and  also  of  those  indu.stries  in 
which  applied  science  plays  the  most  important  part." 


that  in  the  last  two  months  the  railroads  have  been 
handling  vastly  more  ton  miles  than  ever  before  and 
have  constantly  been  transporting  many  troops. 


America  Mast  Provide  Food 

The  Allies  and  the  European  neutrals  will  require  a 
total  of  971,000,000  bushels  of  bread  and  fodder  grains 
out  of  the  next  harvest,  and,  in  addition  to  that  great 
amount,  provision  must  be  made  for  the  grain  ships 
destroyed  by  submarines,  says  Mr.  Hoover. 

Mr.  Hoover  presented  the  situation  in  detail  for  the 
first  time,  the  figures  representing  the  result  of  his 
researches  while  in  Europe.  He  admitted  that  it  would 
be  impossible  for  North  America  to  furnish  all  grain 
needed  and  provide  for  itself,  but  he  added  that  the 
country  must  shoulder  the  major  part  of  the  burden. 

Coincident  with  his  decision  to  acquaint  the  country 
with  all  the  facts  in  the  situation,  Mr.  Hoover  said 
that  the  task  of  conserving  and  apportioning  America's 
grain  supply  would  be  undertaken  as  soon  as  powers 
were  granted  by  Congress.  Representatives  of  the 
Allies,  he  said,  who  were  entering  into  forward  con- 
tracts pending  the  adoption  of  this  legislation  were 
doing  so  at  their  own  risk.  As  soon  as  the  food  admin- 
i.stration  was  in  full  operation,  he  said,  the  situation 
would  be  canvassed,  and,  if  necessary,  many  purchases 
by  other  countries  would  be  canceled  to  serve  the  com- 
mon cause. 


Nationalization  of  the  Railroads 

For  the  troop  movements  which  have  already  taken 
place  and  for  those  to  come  the  639  railroad  companies 
of  the  United  States  and  the  line.s  they  control  have 
been  completely  nationalized,  says  President  Willard  of 
the  Baltimore  and  Ohio  Railroad  and  chairman  of  the 
committee  on  tran.^portation  of  the  Council  of  National 
Defense. 

If  it  heromes  necessary  the  2fi3,000  miles  of  road  in 
America  can  be  operated  as  one  system.  The  coordina- 
tion of  efforts  has  resulted  in  a  tremendous  increase  in 
the  supply  of  coal  cars,  facilitated  the  transit  of  grain 
and  met  the  needs  of  the  Government  in  every  respect. 
This  has  been  accomplished  notwithstanding  the  fact 


Huge  Army  Appropriations 

Here  are  some  illustrative  figures,  given  by  the  Of- 
ficial Bulletin,  showing  the  scale  of  Army  operations  at 
the  present  time: 

In  1915,  $450,000  was  appropriated  for  aeronautics; 
this  year,  $47,000,000.  In  1915.  $9,800,000  for  sus- 
tenance: this  year,  $133,000,000.  In  1915,  $10,000,000 
for  regular  supplies;  this  year,  almost  $110,000,000.  In 
1915,  $13,000,000  for  transportation;  this  year,  almost 
$222,000,000.  In  1915,  $6,500,000  for  clothing  and  camp 
garrison  equipage;  this  year,  $231,500,000.  In  1915, 
$300,000  for  ordnance  service;  this  year,  $2,650,000.  In 
1915,  $450,000  for  manufacture  of  arms;  this  year,  over 
$55,000,000.  In  1915,  $700,000  for  ordnance  stores  and 
supplies;  this  year,  $106,500,000. 


Excused  from  Assessment  Work 

The  Senate  recently  passed  the  Shafroth  bill  provid- 
ing for  suspension,  during  the  war,  of  the  requirement 
that  not  less  than  $100  worth  of  labor  be  performed  or 
improvements  made  on  each  mining  claim  during  each 
year  for  all  owners  who.  in  lieu  of  such  assessment 
work,  expend  $100  in  raising  or  manufacturing  prod- 
ucts necessary  for  the  maintenance  of  the  army,  navy, 
or  people  of  the  United  States  or  shall  perform  25  days 
of  labor  in  any  beneficial  occupation  or  pay  into  the 
treasury  of  the  United  States  $100.  The  bill  had  the 
unanimous  endorsement  of  the  committee  on  Mines 
and  Mining. 


Dover — Calais  Tunnel 

Reports  of  the  meeting  of  the  Channel  Tunnel  Co 
on  June  8,  indicate  that  the  British  Government  is 
about  to  decide  whether  or  not  the  tube  connecting 
Great  Britain  and  France  shall  be  built.  There  have 
been  repeated  rumors  recently  that  the  decision  would 
be  favorable. 

At  the  meting  Baron  Derlanger  declared  that  some 
move  must  be  made  soon  one  way  or  the  other,  for  rail- 
ways preparing  to  rebuild  the  portions  of  their  line  on 
the  Channel  coast  must  know  where  the  tunnel  would 
begin  on  the  English  side. 


Officers  for  the  Merchant  Fleet 

The  United  States  Shipping  Board  has  made  plans  in 
cooperation  with  the  Department  of  Commerce  to  obtain 
the  large  number  of  officers  to  operate  the  great  fleet 
of  merchant  ships  to  he  provided  for  the  war  emergency. 
The  headquarters  of  the  recruiting  campaign  will  be  at 
the  Boston  custom  house.  It  is  estimated  that  10.000 
officers  will  be  needed  for  the  German  ships  taken  over 
and  for  those  under  construction. 


A  Washington  di.spatch  to  the  Roston  News  Bureau 
says  that  the  grounds  on  which  exemptions  will  be 
granted  in  the  first  draft  for  625.000  men  are:  Physic- 
al incapacity;  employment  in  vital  war  industries;  re- 
ligious beliefs  opposed  to  war;  sole  support  of  families. 
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The  Matter  of  Prices 

LAST  week,  in  discussing  the  controversy  about 
prices,  we  forecasted  the  appeal  to  Csesar,  but  even, 
before  our  issue  was  off  the  press  Caesar  had  spoken, 
his  words  being  that  prices  are  to  be  the  same  to  the 
Government,  to  our  allies  and  to  everyone.  Yet,  in  his 
words  there  is  something  of  the  character  of  those  of 
the  Delphic  oracle.  They  are  capable  of  more  than  one 
understanding.  Some  people  infer  that  prices  are  to 
be  drastically  reduced,  while  other  understand  that  they 
are  to  be  high  enough  to  afford  a  liberal  profit. 

On  the  one  hand,  Mr.  Daniels  and  Mr.  Baker  appear 
satisfied,  while  on  the  other  hand  many  discerning  men 
of  business  interpret  the  President's  pronouncement  as 
being  favorable  to  business.  They  read  him  as  saying 
that  the  Government  must  pay  a  just  price,  such  a  price 
as  will  maintain  industry  in  a  high  state  of  prosperity, 
enable  it  to  pay  good  wages  and  yield  the  maximum 
production  that  is  needed. 

President  Wilson's  address  was  written  in  a  strain  of 
patriotic  exaltation.  In  his  appeal  to  producers  to  fore- 
go ideas  of  large  profits,  when  he  argues  that  while 
some  must  give  their  services  and  their  lives  in  the 
field,  others  must  give  of  their  resources,  he  takes 
ground  that  is  strong  both  logically  and  sentimentally, 
but  this  is  just  the  ground  that  patriotic  business  men 
of  the  country  themselves  have  been  taking.  They  have 
cheerfully  faced  requirements  for  tremendous  taxation, 
they  have  cheerfully  subscribed  to  the  Liberty  Loan 
and  to  Red  Cross  funds.  But  in  order  to  do  those 
things,  business  must  have  the  means. 

In  all  due  humility  and  deference  to  the  Presidential 
opinion  and  pronouncement,  we  are  bound  to  say  that 
the  feelings  of  sentiment  therein  are  stronger  than  the 
appreciation  of  economics.  There  is  left  at  issue  the 
disputable  question  of  what  iS  a  just  price  and  whether 
it  shall  be  determined  by  the  operation  of  natural  law 
as  old  as  humanity,  or  whether  it  shall  be  determined 
by  Governmental  ukase.  If  the  latter  be  attempted, 
there  are  two  inevitable  corrollaries.  On  the  one  hand, 
the  Government  must  be  prepared  to  say  what  shall  be 
the  consumption.  On  the  other  hand,  it  must  be  pre- 
pared to  finance  production  that  is  deficient.  Nothing 
has  yet  been  said  about  the  American  Government  do- 
ing either  of  those  things. 


The  Labor  Difficulties 

THE  last  week  has  been  a  dramatic  one  in  the  labor 
disturbances  that  had  their  foci  especially  among 
the  copper-mining  districts  of  the  West.  Montana  has 
been  relatively  quiet.  Arizona  has  been  the  scene  of 
unusual  and  violent  events. 


In  Jerome,  Bisbee  and  other  districts,  but  especially 
in  Bisbee,  the  people  rose  in  righteous  indignation  and 
ejected  some  twelve  hundred  members  of  the  I.  W.  W. 
They  were  loaded  on  railway  trains  and  dispatched  for 
wherever  they  could  find  an  abiding  place,  but  nobody 
in  Arizona  seemed  to  want  to  receive  them,  and  finally 
they  had  to  be  taken  under  the  protection  of  the  United 
States  Government,  lest  they  should  starve  to  death. 

The  President  himself  issued  a  warning  to  people  in 
Arizona  against  lawless  actions,  ignorant,  perhaps,  that 
he  had  been  responsible  for  bringing  them  to  a  head 
through  his  unfortunate  and  preposterous  appointment 
of  ex-Governor  Hunt  as  a  Federal  mediator.  That  ap- 
pointment was  naturally  taken  by  the  labor  leaders  as 
license  to  do  what  they  wanted,  with  the  assurance  that 
they  would  have  quasi  governmental  support.  People 
then  rose  in  their  indignation.  It  is  distressing  that 
there  should  be  such  recurrences  of  bad  appointments  by 
the  President,  who,  previous  to  the  war,  had  a  failing 
for  selecting  the  wrong  men. 

When  the  labor  troubles  broke  out  at  Butte,  it  was 
supposed  that  they  were  inspired  by  I.  W.  W.  agitators, 
with  German  backing,  for  certainly  labor  at  Butte  had 
no  just  grievance  against  the  managements  of  the  com- 
panies operating  there.  However,  it  was  supposed  that 
the  outbreak  was  local,  but  as  time  wore  on  it  appeared 
that  there  was  a  general  plot  to  create  trouble  and 
check  copper  production  all  over  the  country,  while  in- 
cidentally there  have  been  sporadic  attempts  to  interfere 
with  the  production  of  iron  ore,  lumber,  wheat  and 
other  things.  Events  have  shown  that  this  whole  busi- 
ness is  something  requiring  the  strong  hand  of  the  Gov- 
ernment for  control  and  the  maintenance  of  the  pro- 
duction of  supplies  that  are  needed. 


The  Draft 

WITHIN  a  few  days  the  machinery  for  drafting 
men  between  the  ages  of  21  and  30  will  be  in  oper- 
ation. In  preparing  for  it,  the  exemption  of  many  men, 
either  for  reasons  of  physical  incapacity  or  for  better 
service  to  the  country  in  other  ways,  has  been  contem- 
plated. Unfortunately,  however,  the  regulations  of  the 
War  Department  put  something  of  a  cloud  over  the  way 
whereby  exemption  is  to  be  claimed.  On  the  face  of 
things  it  might  appear  as  if  the  person  desiring  to  be 
exempted  must  claim  it,  and  it  has  been  argued  that 
some  men  who  ought  to  be  exempted  might  not  claim  it 
for  fear  of  a  stigma  upon  their  reputations.  There 
will  be  no  stigma  whatever  when  a  man  physically  fit 
is  exempted  for  the  reason  that  he  can  serve  the  coun- 
try better  in  the  mines,  in  the  fields  or  in  the  factories 
than  he  can  in  the  trenches.  Moreover,  it  is  pointed 
out  that  the  e.xemption  for  such  persons  need  not  be 
claimed  by  themselves,  but  may  be  claimed  for  them. 
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In  this  connection  we  desire  emphatically  to  call  at- 
tention to  the  needs  of  the  mineral  industry  in  con- 
tributing assistance  in  the  prosecution  of  the  war.  The 
question  has  arisen  as  to  whether  the  employers  of  min- 
ing engineers,  mining  geologists  and  miners — also  of 
metallurgists,  millmen  and  smel'ers — in  this  country  are 
fully  alive  to  the  necessity  of  considering  carefully 
whether  or  not  any  man  in  their  employ  who  is  drafted 
can  best  serv'e  with  the  colors  or  at  home  in  his  voca- 
tional capacity.  For  men  whose  places  cannot  be  filled 
without  many  years  of  preparatory  work  to  leave  such 
work  for  service  in  the  ranks  or  as  junior  officers  and 
become  widely  distributed  without  adequate  means  for 
recalling  them — a  misfortune  that  has  been  experienced 
by  all  the  warring  countries  of  Europe — would  cer- 
tainly be  unwise  in  all  cases  where  the  i.idustry  aban- 
doned by  such  men  is  essential  to  the  prosecution  of 
the  war.  President  Wilson  himself  has  pointed  out  that 
it  is  quite  as  necessary  for  the  men  best  qualified  to  pro- 
duce to  remain  at  home  as  it  is  for  the  men  best  quali- 
fied to  fight  to  go  to  the  front. 

"This  question  is  one  that  is  distinctly  up  to  the  em- 
ployers. They  must  assume  that  many  young  men  who 
ought  to  be  retained  at  industry  will  allow  themselves 
to  be  drafted  rather  than  to  claim  exemption.  Their 
employers  must  claim  exemption  for  them  and  must  be 
alive  and  right  "on  the  job"  in  doing  it.  It  may  be 
well  for  the  employers  in  any  industry  in  each  district 
to  get  together  to  talk  'hings  over,  decide  what  are 
the  conditions  prevailing  as  to  men  needed  in  their  in- 
dustry and,  if  it  be  decided  that  nobody  can  be  spared, 
make  proper  and  prompt  representations  to  the  district 
exemption  boards.  The  machinery  for  this  purpose  has 
been  provided,  and  employers  must  not  go  to  sleep  at 
the  .switch  that  has  been  left  in  their  charge. 


The  Matter  of  Aluminum 

IT  was  only  to  be  expected  that  some  senator  would 
iump  on  the  Aluminum  Company  of  America  and  its 
pre.sident,  Mr.  Davis.  The  position  of  this  company  is 
peculiar.  It  has  a  practical  monopoly  of  the  aluminum 
business,  being  the  only  producer  on  this  Continent.  It 
holds  that  monopoly  and  has  made  a  great  deal  of 
money  out  of  it  by  virtue  of  its  patents  in  the  first 
place  and  of  its  knowledge  of  the  business  in  the  second 
place.  If  Senator  Reed,  in  his  virtuous  indignation, 
could  tomorrow  exterminate  Mr.  Davis  and  all  his  staff, 
the  United  States  would  have  no  aluminum,  for  there 
is  nobody  else  who  knows  how  to  make  it. 

Copper  metallurgists,  steel  metallurgists,  lead  metal- 
lurgists are  common.  The  literature  of  their  arts  is 
profuse.  But  who  ever  heard  of  an  aluminum  metal- 
lurgi<<t  outside  »(  tho.se  who  hide  their  lights  under 
Mr.  Davis'  bushel,  and  who  ever  read  any  contributions 
to  tpchniral  literature  on  the  metallurgy  of  aluminum? 
Moreover,  the  inertia  of  the  aluminum  industry  is 
greater  than  in  any  other  of  the  major  metallurgical  in- 
du.strips.  This  is  to  sny  that  if  we  had  the  metallurgists 
and  if  we  had  the  immense  capital  that  is  nece.ssary.  it 
would  he  a  long  time  before  we  could  begin  to  produce 
nluminum.      All   of   this    is   merely    to   make   clear   the 


peculiar  situation  of  the  aluminum  producer  with  re- 
spect to  the  Government. 

Similarly,  the  aluminum  producer  has  maintained  a 
peculiar  position  with  respect  to  the  market.  The  bulk 
of  its  product  is  sold  on  long-running  contracts,  and 
the  price  that  it  has  made  for  them  ever  since  the  war 
began  has  been  materially  below  the  casual  market 
price.  The  latter  has  been  established  by  dealings  in 
imported  aluminum  (which  of  course  ceased  with  the 
war)  and  by  dealings  in  remelted  scrap.  The  Aluminum 
Company  of  America  has  participated  in  that  market; 
that  is,  the  buyer  who  went  to  it  for  a  few  tons  of  the 
metal  was  asked  and  paid  the  price  fluctuating  from  day 
to  day.  There  have  therefore  been  two  prices  for  alumi- 
num, the  open  market  price  and  the  contract  price,  the 
bulk  of  the  production  being  sold  at  the  latter. 

In  its  contract  price  the  Aluminum  Company  of  Amer- 
ica has  exhibited  great  moderation.  In  1915  the  open 
market  price  was  from  19c.  at  the  beginning  of  the 
year  to  60c.  toward  the  end,  while  the  contract  price 
ranged  from  20c.  to  31c.  In  1916  the  open  market 
price  averaged  60.7c.,  having  been  as  high  as  65c.  dur- 
ing two  months,  but  early  in  the  year  the  producer  sold 
nearly  all  of  its  output  at  SKySTc.  During  1917  the 
open  market  price  for  aluminum  has  been  around  60c. 
This  will,  we  hope,  explain  the  following  interesting 
report  from  Washington : 

While  the  policy  of  Secretary  Daniels  to  get  bargain  t)rices 
was  being:  discussed  today,  his  attention  was  called  to  the 
charge  of  a  senator  that  Arthur  V.  Davis,  head  of  the 
Aluminum  Company  of  America,  was  providing  the  Navy 
Department  with  aluminum  and  was  also  on  the  committee 
of  the  Council  of  National  Defense,  which  regulated  the 
price.  The  price  agreed  on  was  27Vic.  per  lb.  ifor  143,100 
pounds. 

Secretary  Daniels  indicated  this  was  exorbitant  and  asked 
to  know  what  v/as  the  last  price  he  had  paid  for  aluminum. 
By  consultincr  the  record  he  found  that  the  market  price 
was  GOc.  "I  don't  want  the  market  price;  I  want  the  price 
I  paid,"  he  said  to  the  officer  who  had  brought  the  records. 

"Sixty-three  cents  a  pound."  was  the  reply,  whereupon 
Secretary  Daniels  announced  that  he  would  at  once  make  an 
effort  to  get  at  the  cost  of  aluminum  production.  He  admit- 
ted, however,  that  the  price  of  27 '-ic.  agreed  upon  by  the 
Council  of  National  Defense  was  a  bargain  compared  to  0.'? 
cents. 

We  do  not  know  to  what  extent  the  cost  of  producing 
aluminum  has  increased  during  the  last  two  years,  but 
we  fancy  it  has  increased  'materially  along  with  other 
things.  We  do  know,  however,  that  for  many  years  be- 
fore the  war  the  price  for  aluminum  hung  steadily 
around  20c.  per  lb.  When,  therefore,  Mr.  Davis  made  a 
price  of  27  ^c.  to  the  Government,  he  was  not  engaging 
in  any  unpatriotic  profiteering,  nor  does  it  look  as  if  his 
position  as  chairman  of  the  aluminum  committee  influ- 
enced him  in  any  way  other  than  to  be  generous. 


Congress  and  Cotton 

WHY  is  it  that  Congress  is  so  eager  to  throw 
monkey  wrenches  into  the  gears  of  the  copper, 
ateel  and  other  industries,  but  becomes  furious  when 
there  is  a  proposal  to  extend  the  same  legislation  to 
cotton? 

Why  is  that  Mr.  Daniels  and  Mr.  Baker  spend  .so  much 
time  in  negutiating  with  the   (in  their  eyes)   nefarious 


July  21,  1917 


ENGINEERING  AND  MINING  JOURNAL 


145 


coal  producers  and  give  no  thought  to  the  cotton 
planters  ? 

Is  it  a  fact  that  cotton  has  experienced  no  enhance- 
ment in  price  commensurate  with  the  rise  in  other  com- 
modities? 

Is  it  a  fact  that  cotton  is  in  no  way  a  war  material? 
That  copper  is  used  for  making  cartridge  cases,  but 
that  cotton  is  not  used  in  making  the  explosives  that  go 
in  those  cases? 

Has  the  Federal  Trade  Commission  been  instructed  to 
look  into  the  cost  of  producing  cotton? 

Has  Mr.  Daniels  talked  to  the  cotton  planters  about 
cost  plus  a  reasonable  profit? 

Is  it  true  that  it  makes  a  great  difference  whether 
one  hundred  million  pounds  of  a  commodity  is  pro- 
duced by  20,000  stockholders  or  20,000  planters? 

Is  there  not  a  lot  of  piffle  in  politics? 


BY  THE  WAY 


In  The  Anode,  the  organ  of  the  Bureau  of  Safety  of 
the  Anaconda  Copper  Mining  Co.,  is  chronicled  an  acci- 
dent that  seems  unusual.  A  miner  accidentally  got  some 
carbide  inside  his  underwear  and  received  a  bad  burn 
when  he  took  a  bath  without  undressing.  To  remove  the 
danger  of  a  repetition  of  such  a  calamity,  we  suggest 
that  The  Anode  consider  the  possibility  of  arranging 
for  the  separate  washing  of  underwear  and  bodies. 


The  tremendous  mine  explosions  which  opened  the 
British  attack  on  Wytschaete  Bend,  June  7,  were  heard 
by  David  Lloyd  George,  the  British  Premier,  who  was 
staying  for  the  night  at  his  residence,  Walton  Heath, 
according  to  the  New  York  Times.  The  plans  for  the 
attack  had  been  long  maturing,  and  when  the  prepara- 
tions were  perfected,  the  Premier  was  acquainted  with 
the  exact  hour  that  it  was  intended  to  open  it.  Ac- 
cordingly, on  retiring  Lloyd  George  gave  orders  to  be 
called  at  3  o'clock  in  the  morning,  on  the  chance  of  be- 
ing able  to  hear  the  explosions.  The  Premier  and  other 
members  of  the  household  clearly  heard  the  tremendous 
detonations,  as  also  did  persons  in  the  Premier's  official 
residence  in  London,  who  supposed  that  they  were  the 
sounds  of  heavy  guns  until  they  learned  later  from  dis- 
patches that  they  came  from  the  explosions  of  mines. 
From  London  to  the  region  where  the  British  mines 
were  exploded  along  the  German  front  the  distance  is 
130  to  140  miles. 

In  an  article  entitled  "The  Most  Wonderful  Man  I 
Ever  Knew,"  in  the  Amei-ican  Magazine  for  July,  John 
Hays  Hammond  gives  the  following  interesting  anec- 
dote about  the  inception  of  deep-level  mining  on  the 
Rand  by  Cecil  Rhodes: 

A  revelation  of  the  methods  by  which  Mr.  Rhodes's 
mind  operated  is  shown  in  his  championship  of  deep- 
level  mining — his  starting  project  to  risk  millions  of  dol- 
lars in  sinking  shafts  several  thousand  feet  into  the 
earth  on  the  chance  of  finding  gold  there.  All  mining  on 
the  Rand  hitherto  had  been  of  the  "outcrop" 'species.  To 
sink  unprecedently  deep  shafts  with  the  idea  of  inter- 
secting a  gold  reef  in  the  bowels  of  the  earth  was  a  most 


daring  proposal.     This  is  the  story  of  the  start  of  hi.s 
undertaking: 

Mr.  Rhodes,  Dr.  Jameson  and  I,  together  with  some 
of  my  engineers,  were  camping  out  one  night  in  a  wild 
part  of  Rhodesia,  where  the  lions  were  roaring  around 
us  and  had  to  be  constantly  frightened  away  by  a  wall  of 
fire  and  the  firing  of  guns.  It  was  not  uncommon  in 
these  regions  for  lions  to  dart  in  and  snatch  our  donkeys 
or  even  to  carry  off  a  negro  boy  occasionally. 

As  we  sat  about  the  fire,  Rhodes  began  to  discuss  the 
future.  He  wanted  to  know  how  long  the  Rand  reef 
would  last.  I  told  him  that  geologically  there  was  no 
reason  why  it  should  not  last  many  more  years — that 
there  was  no  reasonable  limit,  from  an  engineering 
point  of  view,  to  the  depth  mining  could  be  carried. 
Then  I  went  on  to  explain  that,  whereas  outcrop  claims 
were  selling  anywhere  from  $10,000  to  $100,000  per 
acre,  we  could  pick  up  all  the  other  land  for  deep-level 
mining  at  $50  or  $100  per  acre,  provided  no  one  discov- 
ered what  we  were  trying  to  do.  I  figured  out  that,  al- 
lowing for  the  cost  of  sinking  shafts  to  a  depth  of  3000 
ft.,  his  profits  would  be  20  or  30  times  as  great  as  those 
yielded  by  the  enormously  costly  outcrop  lands. 

"Why  would  it  not  be  good  business  to  sell  the  outcrop 
company  holdings,"  Rhodes  asked,  "and  quietly  buy  all 
the  ground  along  the  deep  levels  for  10  or  12  miles,  and 
start  mining  at  2000  to  5000  ft.?" 

"I  recommended  that  to  Barnato,"  I  said,  "but  he  was 
too  busy  with  other  things  to  bother  about  it." 

"Let's  send  a  cablegram  to  London  at  once!"  Rhodes 
exclaimed. 

About  2  o'clock  in  the  morning  my  secretary — now 
Lord  Saye  and  Sele,  a  fearless  adventurer,  a  D.  S.  O. 
man  and  a  crack  shot — started,  with  only  a  couple  of 
natives,  on  a  500-mile  ride  across  dangerous  country 
to  the  nearest  railroad  station  at  Mafeking,  with  a  cable 
to  the  London  directors  of  the  Consolidated  Gold  Fields. 
The  cable  was  briefly  this :  "Have  decided  best  policy 
for  company  should  be  sell  out  our  entire  holdings  in 
outcropping  companies.     Do  this  at  once.    Cable  reply." 

It  took  over  a  month  for  our  representative  to  cover 
the  land  journey,  receive  the  reply  and  rejoin  us  near 
the  Zambesi,  a  total  ride  of  over  1000  miles.  And  this 
was  the  wording  of  the  directors'  reply:  "We  don't  un- 
derstand your  cablegram.  Do  you  wish  us  to  liquidate 
company?  This  cannot  be  done  without  full  ex- 
planation to  directors." 

Rhodes  was  furious.  He  was  not  in  the  habit  of  hav- 
ing his  explicit  instruction  fail  to  be  carried  out.  He 
sent  back  this  cablegram:  "Do  exactly  what  I  instructed 
you  to  do  at  once  without  asking  questions.  I  take  full 
responsibility.     C.  J.  R." 

This  time  the  London  agents  obeyed.  \Vhen  we  got 
back  to  Johannesburg,  several  million  dollars'  worth  of 
shares  had  been  turned  into  cash  at  very  high  prices, 
the  market  being  then  in  the  thick  of  a  boom.  We  im- 
mediately set  machinery  in  motion  to  acquire  all  the  land 
we  wanted,  and  though  there  was  infinite  haggling  by 
some  of  the  parties  in  interest,  we  finally  got  nearly  all 
we  were  after,  and  the  whole  deep-level  plan  of  mining 
was  mapped  out  and  started.  We  had  to  spend  millions 
before  we  reached  a  trace  of  gold,  and  more  millions  be- 
fore we  won  a  single  ounce  of  metal.  But  within  two 
years  we  had  made  $10,000,000  profit  on  the  transaction. 
Had  i  iiot  been  for  deep-level  mining,  the  Rand  would 
have  been  nearly  exhausted  by  now. 
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Personals 


has    returned    from    Cali- 


Robrrt  StIchJ  is  now  at  Pasadena.  Calif. 
We  expect  that  he  will  visit  the  East  ere 
long. 

Oeorice  D.  Van  Ar»idale  has  returned  to 
New  York  from  a  protracted  visit  to  the 
Arizona  copper  camps. 

K.  B.  Hopkinn.  EeoloRist.  has  gone  to 
Mexico  for  the  Associated  Geological  Engi- 
neers, 

Robert  HadOrld,  chairman  and  managing 
director  of  Hadfields.  Ltd..  Sheffield.  Eng- 
land, has  had  a  baronetcv  conferred  upon 
him. 

Henry  M.  .Vdkinnon  has  returned  to  Salt 
Lake  City  from  New  York,  where  he  has 
been  engaged  in  professional  work  since 
April. 

H.  i.  Stehli,  captain  in  the  First  Engi- 
neer Regiment,  has  been  assigned  to  Colonel 
McKinstry's  staff,  and  is  now  at  Fort 
Totten 

Stnart  RawlinKR  arrived  in  Peru  last 
month  to  take  the  position  of  assistant 
general  manager  of  the  Cerro  de  Pasco 
Mining  Company. 

A.  O.  Gatrn,  Salt  Lake  sales  engineer  for 
the  Dodge  Sales  and  Engineering  Co.  has 
been  ordered  to  active  dutv  as  lieutenant 
in   the   United   States   .Naval    Reserve  _ 

C.  Edwin  Clarke,  formerly  master  me- 
chanic of  the  Cambria  Steel  Co  .  Johnstown, 
Penn  .  is  now  chief  engineer  of  the  Wil- 
mington   Steel    Co.    Wilmington.    Delaware 

J.  r.  nick  and  C.  T.  Van  Winkle  an- 
nounce that  they  have  opened  offices  for 
the  practice  of  mining  and  metallurgical 
engineering  at  505-6  Scott  Building.  Salt 
I^ke  City.  Utah 

ClifTord  B.  LangHtroth.  supervisor  of  the 
heat-treating  and  drop-forge  departments 
of  the  Ross  Rifle  Co.  Quebec,  has  been 
appointed  metallurgist  with  the  Link-Belt 
Co..     Indianapolis 

R.  A.  Bail,  for  the  past  vear  connected 
with  the  Chicago  Steel  Foundry  Co .  has 
been  elected  vice  l)resident  aiid  general 
manager  of  the  Duquesne  Steel  Foundry 
Co.    Coraopolis.    Penn 

George  E.  Barton,  a.ssistant  director  of 
the  Oklahoma  Geological  Survey,  is  using 
his  month's  vacation  for  consulting  work 
in  petroleum  geology,  mining  and  mine 
geology,  outside  the  State  of  Oklahoma 

Carl  R.  Davia,  general  manager  of  Brak 
pan  Mines.  Ltd  .  Brakpan.  Transvaal,  will 
spend  the  months  of  August.  September 
and  October  in  the  United  States  He  will 
probably    be    in    New    York    in    September 

E.  I..  I.arUon  has  resigned  as  superin- 
tendent of  the  Anaconda  Copper  Mining 
Co 's  acid  department  at  Anaconda  to  take 
a  similar  position  with  the  Garfield  Chem- 
ical and  Manufacturing  Corporation  at  Gar- 
field. Utah 

Herbert  W.  (iepp,  who  has  many  friends 
in  this  country,  has  been  api>ointe(I  general 
manager  of  the  Elertrolvtlc  Zinc  Co  of 
Australia.  Prop  .  David  Meredith  succeeding 
him  as  general  manager  of  the  Amal- 
gamated  Zinc  Co. 

M.  M.  Iiunran,  vice  president  and  general 
manager  of  the  Cieveiand-ClifTa  Iron  Co. 
has  been  re.ippdlnted  a  member  of  the 
board  of  control  of  the  Michigan  College  of 
Mines  by  Governor  Sleeper  Mr  Duncan 
has  served  on   the   l>oard   for  several   terms, 

4.    I>.    Calllrr,    director    of    L 

*    Co.    -  ~   \  

contractors.  Is  visiting  Ameriraon  a  short 
busines.i  trip  and  experts  to  arrive  in  New 
York  the  first  week  In  August  His  address 
is  CO  W  .1  .Sparks.  Inc.  17  Battery  Place. 
New   York 

Orrin  M.  Markell,  for  2B  years  tramway 
superintendent  for  the  Smuggler  Union  Mln- 
ing  Co  .  Tellnrlde.  Colo  .  has  resign.-il  to 
lake  charge  of  tramway  conslrurtlon  at  the 
Ine.  Hllverton.  Colo,  for  the 
I   Smelting,    Iteflning   and    Mln- 


the  Canadian  Advisory  Council  on  Scientific 
and  Industrial  Research,  are  visiting  the 
principal  cities  of  western  Canada  and  con- 
ferring with  the  local  technical  committees, 
appointed  to  cooperate  with  the  .\dvisory 
Council 

Charies  J.  Barr,  who  resigned  last  vear 
as  general  superintendent  of  the  Ensley 
works  of  the  Tenne.ssee  Coal.  Iron  and 
Railroad  Co.  to  become  general  manager 
of  the  Algoma  Steel  Co..  Sault  Ste  Marie. 
Ont..  will  return  to  the  service  of  the  Ten- 
nessee comijany  It  is  expected  that  Mr. 
Barr  will  have  charge  of  the  extensive  con- 
struction program  which,  as  recently  an- 
nounced, the  Steel  Corporation  will  "carry 
out  at  Fairfield.  Alabama. 

John  D.  Ryan,  president  of  the  .\iia<onda 
Copper  Mining  Co.  has  joined  the  group 
of  prominent  industrial  executives  volun- 
teering to  serve  the  Red  Cross  durinc  the 
war  without  compensation,  ami  has  been 
assigned  as  director  general  of  military 
relief.  He  will  be  in  charge  of  all  of  the 
relief  work  for  the  fighting  forces,  succeed- 
ing Col.  Jefferson  R  Kean,  who  has  been 
ordered  to  take  command  of  the  Ifin  United 
States  army  ambulance  sections  in  the  war 
theater  Mr  Ryan  will  devote  virtually 
all  of  his  time  to  the  vast  problem  of  main- 
taining base  hospitals  abroad  and  at  the 
home  cantonments  and  camps,  and  of  keep- 
ing at  its  maximum  the  personnel  and 
material  reserves  that  back  up  this  service. 


became  associated  with  the  CranberrN-kTron 
and     Coal     Co.,     Cranberry,     N.     C,  "  beiiu; 

tJresident  of  that  company  for  a  numbS 
">!  years  and  a  dire.^.or  in  its  subsidiary 
■ompanies  until  his  death  He  was  a  direc- 
tor of  the  Longdale  Iron  Co  ,  Longdale  Va 
from  Its  organization  in  1S70  until  its  dis- 
solution in  1911  and  in  that  period  had 
intimate  contact  with  hiast-furnace  opera- 
tions m  Virginia  In  the  eighties  and  nine- 
ties he  was  an  active  participant  in  the 
meetings  and  discussions  of  the  American 
Institute  of  Mining  Engineers  He  was 
a  member,  also,  among  other  organizations, 
of  the  American  Societv  for  Testing  Mate- 
rials, the  American  Societv  of  Civil  Engi- 
neers, the  American  Societv  of  Mechanical 
Engineers  and  the  Engineers'  Club  of  New 


Societies 


Obituary 


.Charles  A.   WilllamN,  said  to  be  a  mining 
engineer  from  South  .Africa,  was  lost  over- 
while  en  route  from  England 

States. 

Edward  W.  .\nsted  died  at  Connersville, 
Ind  .  June  19.  aged  65  years  He  had 
been  engaged  in  manufacturing  for  many 
years,  and  for  over  25  years  had  been 
president  of  the  Connersville  Blower  Co 
and    several    other    industrial    companies 

William  C.  Srofleld  died  in  Cleveland.' 
Ohio.  July  6.  aged  95  years  After  work- 
ing in  that  city  for  a  number  of  years,  he 
acquired  control  of  the  old  Otis  iron  Co 
afterward  sold  to  the  Republic  Iron  and 
Steel  Co  Later,  he  organized  the  Lake 
Erie    Iron    Co.    of   which    he    was    president 


Mining    and    .Metallargical    Society,    New 

}x°'^^  Section,  will  hold  its  meeting  on 
Wednesday.  July  25,  instead  of  July  18  as 
previously  announced  It  will  take  "place  at 
the  Engineers-  Club.  32  W  40th  St  at 
8  p  m..  preceded  by  an  informal  dinner  at 
6 :  30  p.m.  The  change  is  made  in  order 
to  bring  the  section  meeting,  which  is  im- 
portant, on  the  same  date  as  that  of  the 
meeting  of   the   national    society. 

.\riiana  State  Bureau  of  Mines  will  give 
an  intensive  course  in  first  aid  on  .Aug  6 
7  and  8  at  the  University  of  Arizona  at 
Tucson.  It  is  open  to  all  men  over  18 
years  of  age.  and  there  are  no  requirements 
except  the  ability  to  understand  English 
The  course  is  free,  and  special  rates  wili 
probably  be  made  at  Tucson  hotels  and 
rooming  houses  for  those  wishing  to  take 
^\,  c~'i?  ^'ork  will  be  under  the  direction 
of  b.  C.  Dickinson,  safety  engineer  of  the 
bureau.  Further  particulars  can  be  ob- 
tained from  Charles  F  Willis,  director  of 
the  Bureau  of  Mines  at  Tucson. 


New  Patents 


J 


Charles    Marshall    Saeger. 
' (U.  S.  No.  1,232.611  : 


United    Slat, 
ing  Compnn 

4  oh 


for   many   years 

CharlcH  W.  Drysdale,  of  the  Canadian 
Geological  Survey,  who  was  in  charge  of 
a  Survey  party  working  in  British  Colum- 
bia, was  drowned  on  July  11  In  company 
with  his  assistant.  William  J  Gray  of 
Vancouver,  an  aviation  student,  he  at- 
tempted to  cross  the  Kootenav  River  near 
Cross  River,  on  a  raft,  when  thov  were 
thrown  into  the  water  bv  the  raft  upsetting 
and  carried  off  by  the  current  The  bodies 
had  not  been  recovered  at  last  account 
Mr.  Drysdale,  who  was  about  32  vears  of 
age.    left   a   wife   and    three   children 

Canlmlr  von  Phllp  died  at  Ocean  City. 
N  J.  July  5.  aged  61  years  He  was  born 
In  Sweden  and  came  to  this  country  when  a 
young  man.  He  was  an  engineer  of  unusual 
ability  and  originality  For  a  long  time 
he  was  chief  engineer  of  the  Bethlehem 
Steel  Co  and  in  recent  years  was  In  charge 
of  the  machinery  deiiartment  His  Inven- 
tions included  improvemei 

and  speci.ll  features  of  he; ,...,,. 

ment  produced  at  the  Bethlehem  works  He 
was  a  member  of  the  .\merican  Societv  of 
Mechanical  Engineers  and  of  the  Engineers' 
Club,    .New   York 

Edonard  Manenvrler,  assistant  director 
general  of  the  Socl^tf-  des  Mines  et  Fonderies 
de  Zinc  de  la  Vieilla-Moiitagne,  died  on  Apr 
IK.  at  (Ju^ithajy.  France  M  Miinciivrier 
was  a  distinguished  figure  In  the  mining 
and  metallurgical  Industry  of  France  and 
BelKlum  A  graduate  of  the  Ecole  \ormale. 
he  early  became  connected  with  the  Viellle- 
M"  itagne.  and  most  <.f  his  active  lareer 
was  passed  In  the  high  administration  of 
its  afTalrs  He  was  president  of  the  French 
•  b.imber  of  Metal  Mines,  a  member  of  the 
Comltf  des  Houilleres,  president  of  the 
.Socmt^     des     Houilleres     d'Eplnnc 

memh^ —    "'    '* —    '' "    -*   **■-    ■'■- 

.VIcke 


ember   of    (he    Council    of  the    SoclCt*^    Le 


Mrrlirn.  f-ii-ral   manager  of  the 

•x    Uo     and    allied 

li^no.    Npv        He 

'th    the    compnn V 

•iv    with    th>-    We^it 

M      become     general 

r     KIrrhen 

nr,  .».  R.  Mrrallam,  of  Ottawa.  Dr  D 
F  Adams  and  Dr  R  F  Ruttan,  both  of 
McOIII    University.    Montreal,    members    of 


superintendent    iin 


Frank  Flrmninne  died  at  Olendnn,  Penn  , 
June  27.  aged  71  years  For  many  yeani 
he  was  one  of  the  proinineni  figures  among 
blnst-fiirnnre  opnr.itnrs  In  the  East  Me 
grndiinted  In  11)65  from  the  Pnlvlechnic 
College  of  Pennsylvania  as  n  mining  engi- 
neer For  21  years  he  was  connected  with 
Ihi-  ijlendon  Iron  Co,  at  the  death  of  his 
father  In  l»iS  IxH-omlng  renernl  manager 
He  gave  up  the  business  In   1««7  and  Inter 


Fllter-Pres 

Jr.,  Palmerton.  Pen 
July  10.   1917.) 

Filtration — Art  of  Filtration.  William  M. 
Jewell.  Chicago.  111.,  assignor  to  Jewell  En- 
gineering Company.  Chicago.  Ill,  (U  S. 
■No     1.232.805:   July   10,    1917.) 

Flotation — Method  of  and  Means  for  Re- 
covering Metalliferous  Minerals  bv  Flota- 
tion. George  Crerar.  Si>okane.  Wash.,  as- 
signor of  sixty  one-hundrcdths  to  James  U 
Boyle.  Los  .Angeles.  Calif  (U.  S.  No  1- 
232.772:  July  10,  1917.)  o.    .  o.    i. 

Lamp — Miner's  Carbide-Lamp.  RonchI 
I-izare.  Portage.  Penn.  (U.  S.  No.  1.232- 
572:   July    10.    1917.) 

Ore-ronrenlrallng  Table.  Enos  A.  Wall. 
Salt  Lake  City.  Utah.  (U.  S.  No.  1.23S.U9  : 
July  10,  1917.) 

Ore-Orlndlng  Mill.  Peter  A  MacEach- 
ern  and  Nolen  O'Danlel.  Douglas.  Ariz.  (U 
S    No    1. 233.086;  July  10.   1917  ) 

Rock  nrlll.  Michael  Smith.  Bisbee,  ArlE. 
(U    S    No     1,232,111;  July  3,    1917) 

Sllfiieii  Treatment — Dewatering,  Replac- 
ing and  Thickening  Ap|>aratus  and  Process. 
George  Moore.  Joplin.  Mo.  (U  S  .Vos  1  - 
•Ml. 409;  1.231,410:  1.231.411:  June  26, 
1917.) 

.■imelllng  —  Improvements  Relating  to 
Drying  or  Roasting  Apparatus  of  the  Ro- 
tary Chamber  Type  Oswald  Elsworth 
Newcastle-on-Tyne.  England.  ( Brit  No. 
104.939  ) 

Steel — Metallurgical  Proce.ss  for  Convert- 
ing  Steel   Scrap   Into  Cast    Iron       Joseph   R 

•J"^.,",''n?;.  •''■.•  ^'''"    ^'"'"'*    ^'    "*'      'I'    S^  No. 
1,231,259  ;   June   26,    1917  ) 

Strrl  IngolK — Improvements  in  Casting 
Steel  Ingots  W  O  Armstrong  Whitworth 
Ltd.  Newcastle-on-Tync.  England  (Brit. 
No     105.617  > 

Tilling  KnrnarcK — Improvements  in  and 
Relating  to  Tilling  Fiirnaces  Samuel  Wil- 
liam Price.  London.  W  C.  England  (Brit. 
No     105.381  ) 

Timbering — Improvements  in  Miner's 
Timber  .Measuring  Rods  or  Gages  Daniel 
Sandbrook  Nicholas.  Cardiff.  England. 
(Brit     No     105.129  ) 

7.lnc — Apparatus  for  Producing  Zinc  and 
other  Similar  Metals  Heinrlch  Specketer, 
GrIesheim-on-lhe-Mnln.  Germany  (tl  S. 
,Vo     1,231084;   June   26.    1917) 

Zinc— Process  for  the  Electrolytic  Dis- 
position of  Zinc  on  Metallic  Surfaces.  Pb»- 
e«l  Marino,  Londim.  W  C.  England  (Brll. 
No     105.288  ) 
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SAN  FRANCISCO — July  14 
Fifty  Years  Freedom  from  labor  strikes 
on  the  Comstock  Lode  is  unique  in  tlie 
history  of  mine  labor  in  the  United  States 
and  probably  in  the  whole  of  North  Amer- 
ica The  miners  on  the  Comstock  celebrated 
on  July  3  and  4  the  50th  anniversary  of  the 
organization  of  the  Virginia  City  Miners 
Union  The  celebration  was  participated  in 
by  the  Gold  Hill  Union  and  the  Silver  City 
Union.  The  history  of  these  unions  is  that 
the  Gold  Hill  miners  organized  in  December. 
1866,  and  the  Virginia  City  organization 
was  form.ed  on  July  3  and  4.  1867.  Prior 
to  the  formation  of  the  unions  there  had 
been  some  demands  made  by  the  rniners 
for  a  minimum  wage  and  certain  conditions 
favorable  to  the  miners.  In  some  of  the 
mines  the  -Jcmands  were  quickly  recog- 
nized. In  others  the  men  were  met  by  a 
spirit  of  complete  disregard  for  their  rights 
either  to  fair  compensation  or  fair  treat- 
ment. Ultimately  the  men  won  their  de- 
mand for  $4  a  day  minimum  wage  under- 
ground and  8-hour  shifts.  Then  the  organi- 
zations of  the  unions  were  effected  and  a 
satisfactory  relation  established  between 
the  miners  and  the  operators  and  that 
relation  has  never  been  disturbed  nor 
threatened  in  the  50  years  that  have  fol- 
lowed. When  an  outsider  goes  to  the 
Comstock  to  work  he  is  asked  to  join  the 
union ;  if  he  refuses  he  is  reported  to  the 
superintendent  who  advises  him  to  comply 
with  the  request  of  the  men.  It  he  still 
refuses  to  become  a  member  of  the  union 
his  services  are  dispensed  with  instantly. 
The  result  of  this  relation  between  the 
unions  and  mine  operators  is  that  the  union 
labor  agitator  finds  no  opportunity  for  the 
exercise  of  his  gifts  of  disturbing  industry 
and  creating  riots.  A  further  result  is 
that  the  unions  have  had  the  time  and 
disposition  to  protect  their  members  against 
possible  injustice  on  the  part  of  superin- 
tendents and  bosses  and  in  turn  to  protect 
the  superintendents  and  bosses  against  pos- 
sible unfairness  on  the  part  of  miners  In 
addition  to  the  establishment  of  these  ideal 
re'ations  and  maintaining  them  for  50  years 
the  Virginia  City  union  has  paid  in  benefits 
to  men  Injured  in  mines  and  men  who  are 
ill  or  otherwise  in  need  of  assistance,  a 
total  sum  of  $400,000  or  an  average  of 
$8000  a  year  :  and  not  a  dollar  expended  in 
labor  strikes.  While  the  situation  and  re- 
lation of  the  miners  to  the  mine  owners 
and  operators  are  unique  and  happly  the  con- 
ditions underground  are  by  no  means  ideal. 
The  lower  levels  are  hot.  requiring  great 
physical  exertion  and  resulting  m  much 
physical  exhaustion.  At  the  same  time  un- 
derground miners  in  the  extremely  hot 
levels  are  incapable  of  accomplishing  as 
much  labor  per  .shift  as  could  be  done  un- 
der more  favorable  conditions  But  there 
Is  no  complaint  on  the  part  of  the 
superintendents.  Whatever  complaint  may 
result  from  any  condition  is  easily  and 
promptly  settled  by  the  union  and  the 
superintendent.  It  is  probable  that  the 
organizations  of  the  Comstock  miners  were 
the  initial  labor  unions  in  the  United  States. 
At  any  rate  it  is  not  probable  any  other 
labor  union  in  the  United  States  can  boast 
of  50  years  peaceable  relation  with  em- 
plovers  "and  expenJiture  of  $400,000  in  sup- 
port and  protection  of  members  without 
paying  strike  due!?.  The  Silver  City  union 
was  of  later  organization  as  was  the 
Mechanics  Union.  But  both  of  these  or- 
ganizations have  established  and  main- 
tained the  same  ideal  and  unique  re- 
lations with  their  employers  and  main- 
tained also  a  high  wage  scale.  Further,  it 
is  probable  that  the  celebration  on  the 
Fourth  of  July  on  the  Comstock  is  the  only 
one  in  the  country  that  was  participated 
in  by  state.  coun*y  and  fraternal  organiza- 
tions and  patriotic  deinonstrations  by  the 
schools.  The  governor  and  the  lieutenant- 
governor  and  their  wives  were  in  line  ;  the 
two  ladies  occupying  positions  in  the  drum 
corps  of  the  Custer  Relief  Corps  of  Carson. 
The  school  girls  of  Virginia  City  carried 
the  flags  of  the  United  States  Army  and 
their  allies  and  were  guarded  by  Boy 
Scouts. 

BUTTE — July  Ifi 

Strike  Sitnation  in  Butte  has  resulted  in 
power  company  granting  all  demands  of  the 
electricians  and  otVier  trades  giving  assur- 
ance their  grievai^^c   will  be  considered  if 


they  return  to  work.  Situation  with  the 
miners  is  serious  as  majority  refuse  to  re- 
turn and  thousands  are  leaving  the  district. 
Production  is  almost  nil,  and  even  it  things 
are  settled  soon  it  will  be  many  months  be- 
fore anything  like  normal  conditions  will 
return. 

Annual  Reports  of  the  different  mining 
companies  of  the  Butte  district  have  been 
turned  in  to  the  county  assessor  of  Silver 
Bow  County  showing  the  net  proceeds  of 
the  mines  of  the  district  for  year  ended 
July  1.  1917.  According  to  these  reports 
the  net  earnings  of  all  (he  mines  of  the 
county  for  the  past  year  amounted  to  $44.- 
282,500  compared  with  earnings  the  year 
previous  of  $27,656,126  and  the  year  before 
that  of  $9,932,880.  The  gain  of  $16,626,374 
was  due  entirely  to  the  splendid  showing 
of  the  Anaconda  Copper  Mining  Co  The 
latter  showed  a  gain  in  net  earning  for 
the  year  just  ended  over  the  year  previous 
of  $21,646,661  or  $5,000,000  more  than  the 
net  gain  for  entire  county.  The  big  loss 
was  that  of  the  Butte  and  Superior  com- 
pany which  on  account  of  the  great  increase 
in  cost  of  materials,  supplies  and  labor 
showed  a  net  gain  that  was  less  than  the 
net  gain  of  the  year  previous  by  $6,555,324. 
The  smaller  companies  all  showed  substan- 
tial gains  over  the  year  before,  but  the 
aggregate  gains  of  all  of  them  amounted 
to  comparatively  little  by  the  side  of  the 
earnings  of  the  Anaconda  company.  The 
latter  company  had  a  gain  of  more  than 
150  ^r  over  the  year  previous.  This  of 
course  was  due  to  the  uniforml.v  high  price 
of  copper  that  prevailed  during  the  year 
and  the  large  produi'tion.  During  the  year 
a  number  of  companies  in  the  district 
had  a  net  profit  for  the  first  time  in  their 
history.  This  was  true  of  the  Butte  Cop- 
per and  Zinc  Co.  and  of  some  of  the  very 
small  companies.  The  Elm  Orlu.  the  East 
Butte  and  the  North  Butte  companies  all 
showed  <i  satisfactory  increase  in  net  earn- 
ings. The  Kim  Orlu  company  increased  its 
earnings  oA'er  those  of  the  year  previous 
by  $371,576  or  a  gain  of  nearly  80'';.  The 
East  Butte  Mining  Co.  showed  a  gain  of 
$187,144  or  an  increase  of  about  20^  in 
its  earnings.  The  North  Butte  Mining  Co. 
showed  a  gain  in  the  net  profits  tor  the 
year  of  $821,533  or  an  increase  of  between 
65  and  70%  in  the  profits  over  the  year 
before. 

DENVER — July    14 

Tie-up  of  Leadville  mines  arranged  to 
have  taken  place  today  was  postponed  for 
7  days,  it  was  announced  after  a  meeting 
of  miners  which  lasted  until  2  o'clock  this 
morning.  The  Leadville  strike  situation  has 
been  a  leading  topic  in  the  state  for  the 
past  two  weeks.  From  day  to  day.  action 
has  been  taken  to  defer  the  actual  walkout 
of  the  miners  and  smeltermen  and.  at  this 
writing,  hopes  are  entertained  that  the 
calamity  will  be  indefinitely  postponed.  At 
first,  there  were  rumors  that  the  I.  W.  W. 
was  involved  in  this  affair  but  it  is  now 
generally  agreed  that  this  corrupt  organiza- 
tion has  not  invaded  the  district.  Gov. 
Gunter,  July  7,  issued  a  proclamation  ap- 
pealing to  "the  patience  and  patriotism  of 
all  those  emploved  in  and  about  the  metal 
mines  of  the  state"  and  urgently  requested 
"that  thev  continue  in  their  present  em- 
ployment and  use  every  effort  to  increase 
production  until  Congress  and  the  legis- 
lature of  this  state  can  carry  out  their 
plans  for  controlling  the  cost  of  living." 
The  governor  has  called  an  extra  session  of 
the  legislature  which  should  he  organized  in 
shape  to  undertake  regular  functions  with- 
in two  weeks.  Despite  his  request,  however, 
the  executive  committee  of  the  Leadville 
Miners'  Union  decided  the  .strike  become  ef- 
fective Saturday.  July  14.  It  is  estimated 
that  the  strike  will  affect  1300  union  and 
non-union  men  in  and  around  the  mines  and 
will  seriously  jeopardize  the  future  of  the 
district.  The  situation  has  become  so  criti- 
cal that  both  state  and  national  aid  has 
been  sought  to  bring  about  a  settlement. 
Trouble  between  the  union  and  the  oper- 
ators at  Leadville  has  been  existing  since 
May.  1916.  when  a  voluntary  increase  in 
wages  of  1.1c/„  forestalled  a  demand  on  the 
nart  of  the  miners  which  probably  would 
have  resulted  in  a  situation  similar  to  the 
one  now  confronting  them.  In  Pecember. 
the  operators  again  made  a  voluntary  in- 
crease in  wagres,  bringing  the  scale  of  pay 
up    to    $3.50    per    dav.    the    present    basis. 


Early  in  the  present  year,  the  union  re- 
ne\ved  its  appeal  to  the  Industrial  Commis- 
sion, asking  for  a  hearing  and  amending  its 
demands  originally  made  for  an  increase  of 
75c.  on  the  old  $3.00  basis  to  $1.00  on  the 
new  $3.50  basis  or  a  demand  for  $4.50  a 
dav.  The  Commission  heard  the  demands 
of  "the  union  and  the  evidence  of  both  em- 
ployers and  employees  in  Leadville  late  in 
May.  They  decided  that  the  union  demands 
were  not  justified  and  refused  to  recom- 
mend an  increase  in  pay. 

S.ILT  L.\KE   CITY — July    II 

Itinerary      of     Mine-Resiue      Car     No.     1 

from  July  1  to  Oct.  13.  1917.  will  be 
as  follows:  Julv  1-10.  Salt  Lake  City;  July 
11-25.  Park  City:  July  26-Aug.  11.  Bing- 
ham: Aug.  12-18.  Milford  ;  Aug.  19-Sept. 
1.  Eureka:  Sept.  2-15,  Sandy;  Sept.  16-22. 
Scofield;  Sept.  23-29,  Castlegate ;  Sept.  30- 
Oct.  6.  Hiawatha:  Oct.  7-13,  Sunnyside. 
The  first  six  are  metal-mining  camps,  the 
remainder  coal.  In  case  of  mine  disaster 
the  car  can  be  reached  indirectly  through 
University  of  Nevada  (headquarters)  ;  A. 
J.  Stinson.  Nevada  state  mine  inspector. 
Carson  City.  Nev.  ;  Henry  M.  Rives,  secre- 
tary Nevada  Mine  Operators  As.sociation, 
Reno.  Nev.  :  P.  A.  Thatcher.  I'tah  Indus- 
trial Accident  Commission.  State  Capitol, 
Salt  Lake  City.  Utah ;  A.  C.  Mackenzie. 
secretary.  Utah  Chapter.  American  Mining 
Congress,  and  representative  of  the  Coal 
and  Metal  Producers  Association  of  Utah, 
Boston  Building,  Salt  Lake  City.  I'tah ; 
H.  M.  Wolflin,  California  Industrial  Acci- 
dent Commission.  Underwood  Building. 
San  Francisco.  Calif,  and  Robert  I.  Kerr. 
secretary.  California  Metal  Producers  As- 
sociation. Merchants  National  Bank  Build- 
ing.  San  Francisco,   Calif. 

WALLACE,  ID.\HO — July  11 

1  W.  W.  Menace  is  .still  a  matter  of  con- 
siderable anxiety  throughout  the  Cceur  d'- 
41ene  district.  The  success  of  the  outlaw  or- 
ganization in  tying  up  the  lumber  industry 
in  adjoining  counties  to  the  West  and  the 
serious  trouble  it  has  stirred  up  at  Butte 
to  the  East,  the  presence  of  one  or  two 
advance  emissaries  of  the  organization,  the 
coming  of  man\'  new  men  of  unknown 
affiliation  attracted  by  the  resumption  of 
work  at  the  Tamarack  &  Custer,  and  the 
distribution  of  anarchistic  bills  in  certain 
sections  of  the  district,  have  caused  mining 
companies  and  citizens  generally  to  adopt 
measures  to  cope  with  the  situation  in  the 
event  drastic  action  is  deemed  necessary. 
The  favorable  reports  of  an  early  settle- 
ment of  the  trouble  in  Butte,  however,  and 
the  assurance  of  the  war  department  that 
troops  will  be  sent  to  protect  the  lumber- 
men of  north  Idaho  and  the  fanners  of 
eastern  Washington,  have  had  a  most  re- 
assuring effect,  and  it  is  not  believed  now 
that  the  I  W  W.  will  be  able  to  enlist 
sufficient  following  to  make  serious  trouble 
It  is  not  believed  that  there  are  many 
actual  members  of  the  I  W  W  in  the 
mines  here,  or  those  who  are  in  sympathy 
with  its  lawless  purposes.  The  success  of 
an  attempt  to  close  the  mines  by  a  strike 
would  depend  upon  intimidation  and  vio- 
lence just  as  has  been  the  case  in  all  other 
places  where  the  I  W  W  has  achieved 
temporary  success.  For  this  reason  the  im- 
proved situation  at  Butte  and  the  prospect 
of  military  protection  are  having  a  strong 
influence  in  counteracting  the  work  of  the 
I  W  W  While  it  is  not  an  agreeable 
subject  to  the  management  of  some  of  the 
mining  companies,  it  is  a  fact  nevorthele.ss 
that  the  company  boarding  house  and  store 
create  and  keep  alive  a  feeling  of  re.senl- 
ment  among  employees  which  renders  them 
responsive  to  the  .specious  propaganda  of 
the  I.  W  W  A  man  with  a  grievan.o  is 
often  easily  induced  to  become  identillol 
with  a  cause  he  knows  is  wrong  and  which 
he  would  spurn,  acting  upon  the  assump- 
tion that  he  is  justified  in  that  course  as 
a  means  of  retaliation,  and  thus  committing 
a  greater  wrong  than  the  one  to  which  he 
is  subiccted.  The  feeling  toward  the  com- 
pany boarding  house  was  coiisiderabl>  in- 
ten.s'ified  a  few  months  ago  when  an  ad- 
vance of  25c.  per  day  In  wage.s  was 
immediately  followed  by  an  equal  advance 
in  the  rate  of  lioanl  Outside  of  this  fea- 
ture, which  has  nothing  to  do  \vith  cau:;!n« 
trouble  at  this  time,  there  Is  nothing  to  .ius- 
tify  an  attempt  to  cause  a  strike. 
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Bonkrr  Hill  *  SdUIvbii  Co.'*  first  of  three 
furnaces  was  blown  in  at  KellOKR.  Ida  .  on 
Julv  5  The  first  molten  metal  to  come 
from  the  furnace  was  cast  into  small  ingots 
hearing  the  initials  -B  H  S  "  as  souvenirs 
of  the  occasion  and  distributed  among  the 
spectators.  The  first  one  was  taken  by 
Stanley  A.  Easton.  manager  of  the  Bunker 
Hill  &  Sullivan  company,  and  the  second 
bv  Jules  Labarthe,  of  San  Francisco,  de- 
signer of  the  plant  It  is  expected  that  a 
formal  celebration  on  an  elaborate  scale 
will  be  held  in  August  In  commemoration 
of  the  completion  of  the  smeltery,  after  the 
plant  has  settled  down  to  steady  operation. 

JOPLIN.  MO. — July  14 
Sheet  r.ronnd  Mines  of  this  district  will 
have  to  close  down  in  near  future  unless 
price  of  ore  goes  up  or  price  of  supplies 
come  down.  At  operators'  meeting  at  Webb 
City.  Thursday,  some  prominent  operators 
declared  land  owners  should  cancel  ail  roy- 
alty charges  for  present  in  the  hope  that 
by  this  relief  mine  owners  would  be  will- 
ing to  continue  to  lose  money  for  a  while 
and  not  close  down  and  move  mills  to  richer 
ground.  A  number  of  larger  mills  already 
have  been  moved  to  Oklahoma  field,  and 
others  will  be  moved.  The  Ramage  and 
rurtis.  Cosden  and  Aitken  interests,  which 
are  among  largest  in  district,  are  planning 
doing  this.  The  Ramage  -Vo  S  mill,  best  in 
the  Joplin  camp,  will  be  moved  within  next 
two  months,  cleanup  at  mine  now  under 
way.  Charles  T  Orr  of  Webb  City  and  W. 
B.  Shackelford  of  Carthago,  left  today  for 
Washington  to  confer  with  Edgar  Palmer, 
head  of  the  government  zinc  committee.  Mr. 
Orr  is  member  of  committee,  but  it  is  un- 
derstood is  not  going  in  this  capacity  on 
this  trip.  It  is  presumed  conference  will 
have  to  do  with  problem  of  keeping  sheet 
ground  mines  open  In  order  that  full  zinc 
output  may  be  had  for  government.  It  is 
believed  that  where  mills  are  moved  from 
sheet  gij>und  at  present  it  will  be  long  be- 
fore the.v  are  replaced,  on  account  of  heavy 
increase  in  building  costs.  An  added  trouble 


just  now  is  the  difficulty  In  getting  machin- 
ery supplies.  The  vice  president  of  a  manu- 
facturing company  from  St.  Louis  was  in 
.loplln  during  the  week  and  advised  oper- 
ators that  there  is  no  reason  to  hope  for 
betterment  along  this  line  in  the  near  fu- 
ture. He  said  some  makers  of  tubular 
gocds  have  their  production  sold  for  as 
much  as  18  months  ahead,  \\niile  the  local 
demand  for  second-hand  machinery  is  not 
riulte  as  heavy  as  it  was,  it  is  still  much 
above  normal  on  account  of  the  continued 
development  In  the  Oklahom.a  and  Waco- 
Lawton   fields. 

WWSHINr.TOX — July  9 
Cyanide  Situation  shows  improvement 
due  to  increases  of  capacity  and  better- 
ments in  proces.ses  Information  being 
gathered  by  the  Government  indicates  that 
an  adequate  supply  of  cyanide  will  be  avail- 
able in  the  near  future  The  manufacturers 
have  increased  their  capacit.v  decidedly  and 
a  number  of  new  concerns  are  getting  into 
the  field.  Unless  there  should  be  a  radical 
improvement  in  the  manufacturing  process, 
which  is  rumored  as  a  possibility,  there 
will  be  no  material  changes  in  prices. 
There  will  be  an  evening  up.  it  is  antici- 
pated, in  which  the  large  users  of  cyanide 
will  be  compelled  to  pay  a  higher  rate,  but 
the  price  to  the  small  consumer  is  expected 
to  decrease  considerably.  With  all  raw  mate- 
rials higher  and  with  the  cost  of  equipment 
and  labor  at  a  much  higher  level,  there  is 
no  probabilit.v  -of  pre-war  prices  being  even 
approximated. 

CVLIMET,  MICH, — July  I* 
Trouble  with  I.  W.  W.  .Agitalnrs  and  their 
following  is  now  seriously  feared  in  the 
Michigan  copper  countr.v  and  residents  of 
the  district,  principally  the  men  working  in 
the  mines,  mills  and  smelteries,  are  taking 
measures  to  protect  themselves,  their  homes 
and  the  Industries  here.  During  the  strike 
of  mi 3,  when  the  Western  Federation  of 
Miners  tied  up  this  camp  for  8  months,  a 
Citizens'   Alliance   was  organized   for   home 


protection  because  of  murders  laid  at  the 
doors  of  imported  agitators.  This  organiza- 
tion is  now  being  revived  to  get  action  be- 
fore the  suspected  I.  W.  W.  forces  become 
too  menacing.  During  the  past  week  activi- 
ties of  the  agitators,  who  have  their  head- 
quarters in  Kansankoti  hall,  socialist  head- 
quarters in  Hancock,  have  become  alarm- 
ing. A  great  quantity  of  socialist  and  strike 
literature  has  been  brought  into  the  district 
lately  and  is  secreted  in  the  hall,  detectives 
claim,  and  efforts  to  flood  the  district  with 
it  have  been  made  but  were  stopped  through 
prompt  action  of  informal  vigilance  commit- 
tees. The  civilian  or  Home  Guard  troop  of 
cavalry  at  Calumet  has  twice  patrolled  the 
district,  once  during  the  day  and  once  at 
night,  to  prevent  holding  of  I.  W.  W.  meet- 
ings and  circulation  of  the  literature.  De- 
spite these  efforts,  however,  the  organizers 
have  for  some  time  been  making  a  house  to 
house  canvass  in  parts  of  the  district  in  the 
interests  of  the  1.  W.  W.  The  shortage  of 
labor  in  the  mines  has  helped  the  agitators 
in  their  work  to  a  considei^ble  extent,  many 
of  the  men  employed  elsewhere  and  brought 
here  by  the  companies  found  to  be  active 
members  of  the  I.  'W.  W.  There  are  about 
twenty  thousand  men  employed  in  the  min- 
ing industry  of  Houghton.  Keweenaw  and 
Ontonagon  counties.  -.-Vs  fast  as  I.  W.  W. 
members  are  "spotted"  among  the  mine 
crews  they  are  discharged  but  few,  it  is 
declared,   have   left  the   district. 

TORONTO — Jnlj-    14 

A  neposit  of  Graphite  has  been  dis- 
covered in  the  neighborhood  of  St.  Remi 
d'.\mherst.  Que  It  is  stated  to  be  similar 
in  grade  to  Ceylon  graphite,  regarded  as  the 
best  quality,  and  tests  of  samples  submitted 
to  analysis  are  reported  to  show  a  high 
percentage  of  graphite  Hitherto  the  known 
deposits  in  Canada  have  been  mainly  in 
the  Laurentians  and  usually  of  too  flaky 
a  character  to  be  commercially  available 
The  present  find  is  considered  by  engineers 
sufficiently  rich  and  extensive  to  warrant 
development  on  a  considerable  scale. 


juiiiiuimniniiiuiiiiiiiuiiiuimiuiiuiiiiiuiiiiiiiiiiiiiiiiiiiu iiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiimiiiiiiiuiiiiiiii iiiiiiiiiuiiiii iiiiiiiiiiiiiiiiii iiiiiiimiiimiiiimiwiiiiuiuiiiuiiiiiuiiiiimiiiiiuiiiiiiuiiuiiuuiiiiuiiuiuiiiuiiiiuiiuiuiiiiniiiiiiiuiiig 


The  Mining  News 


imiiiiiiiiniiiiiiniininiiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiniii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiminiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinmimmiiiiiiniiiniiMnim 


SHIPMENTS  OF  COPPER  ORE.  matte, 
etc.,  to  United  States  amounted  to  12.529 
tons  containing   7.714,928   lb.   copper. 

KENNECOTT  COPPER  PRODUCTION 
for  June,  6,848,000  lb.  comparing  with 
7,208,000  lb.  In  May  and  10.500,000  lb.  in 
June.  191S. 


Chorhlxr    C< 
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STRIKE  SITUATlo.v  in  BIsbee  has  Im- 
proved. Citizens  refuse  to  permit  return  of 
agitators  and  say  they  want  no  more  indus- 
trial dl.sturbance  during  period  of  the  war. 
.More  than  1000  1.  W.  W.  agitators  were 
deported. 

CALUMET  ft  ARIZONA  (Bigbee)— Pro- 
duction of  fine  copper  for  June  waa  4.928.- 
nno  lb.,  comparing  with  6.688,000  lb.  in 
May. 

9HATTUCK  ARIZONA  (BIsbee)— Juno 
production  of  copper  95«,396  lb.  ;  lead,  190,- 
393  lb.:  silver.  11.213  oz  :  gold,  146  oz. 
Jure.   I!*!"!    copper  prr.dilrHon     I   4S<!  n«()  lb    ; 

lead,    ei    ..'.    II.       .IK.  r      M  •.  :..  ,,,        ....l.l.   .167 
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on  iipp' r  l.\.l  \-  liiriT'i-  I'l'  not  as  rich. 
Property  worked  heretofore  principally  for 
tine.     C.  N.  Bell,  fteneral  nianager. 


rinal  roanir 
l.ABf>R  SITUATION  In  R«y-Hayden  dln- 
Irlct    sliows    improvement  ,    no   disturbance* 
retiorfed.      A    troop  of  cavalry   dismounted. 


was  expected  to  reach  Ray  as  a  precaution- 
ary measure  in  response  to  Gov.  i'ampbell's 
request  that  tioops  be  sent  to  every  mining 
camp  In  the  state, 

Yavapai    County 

LABOR  SITUATION  in  Jerome  is  much 
Improved.  Citizens  assisted  by  score  of 
union  miners  drove  I.  W.  W  's  out  of  town 
in  box  cars  over  narrow-gage  railroad.  Do 
not  expect  them  to  return  .ind  they  have 
been  told  It  will  go  hard  with  them  if  they 
do. 

JEROME  VERDE  (Jerome)— Compres- 
sor has  been  burned  out  and  therefore  un- 
able to  use  full  force  of  men. 

COPPER  LODE  (Cherry)— I.j»ne  Mill, 
near  Cherry,  overhauled  to  treat  ores  from 
Copper  Lode  mine. 

ARIZOXA-BINGHAMTON  (Stoddard)  — 
New  ball  mill  Installed  With  other  addi- 
tion.*),   capacity    Is    nearly    doubled 

UNITED  Vi;UDE  (Jerome)— Full  force 
of  men  at  mine  and  smeltery  Efforts 
will  he  made  to  get  July  production  up  to 
8.000,000  lb    of  copper. 

ARIZONA  MOLYBDENUM  (Wlcken- 
burg) — .New  RO-ton  mill  In  Blue  Tanks 
district,  nine  miles  northwest  of  Wicken- 
burft.  Is  in  operation.  L  E.  Iluber,  In 
chanre- 

ARIZONA  CENTRAL  MINING  AND 
rilOSI'ECTINn  (Skull  Valley)— Optioned 
llryanl  and  Finch  groups  of  II  claims  In 
Copper  Basin  district  Molybdenite  found 
In  neighboring  Copper  Hill  group  by  A. 
L.    Oarford. 

Yuma    Cnnnly 

BEACH  REEF  COITER  CO  (Wendon) 
—  Began  work  Julv.  I!>I6  Strnlghtened 
«n-ft  Inclined  shaft  .  Installed  JB-ft  head- 
frame,  IS-hp  Fairbanks-Morse  hoist.  RO-hp 
F     M     engine,    12  x  12    F     M     compressor.    4 


circulating  tanks,  and  one  air  reeceiver. 
Depth  of  shaft  310  ft  .  making  1  ft  JH-r 
dav.  using  two  jackhamers.  Drifted  at 
8fl-ft.  depth;  35  ft.  west.  45  ft.  east:  at 
170  ft.  45  ft  west  and  130  ft.  east,  vein 
holds  width  of  4  ft  in  all  workings.  Com- 
pany incorporated   in  Arizona  for  $250,000. 

AKKANS.V.S 

CliambefH   County 
BONANZ.V     (Buffalo^ — Putting    In    small 
sludge  mill  over  which  to  run  tailings  from 
regular  concentrating  plant. 

LION  HILL  (Buffalo) — A  lOft-ton  con- 
centrating plant  nearlng  completion.  Build- 
ing commL-wary  and  boarding  hou.se.  Ex|)ect 
to  be  running  by  middle  of  Augu.st. 

Marlon  County 
LONNIE  HOY  (Rush) — Third  tunnel 
penetrates  good  orel>ody  Two  others  in 
ore  Preparing  for  erection  of  100-ton  con- 
centrating plant.  Operators:  Zimmermann 
and    Schofield. 

J  C  SHEPHERD  (Rush) — Production 
from  Shepherd  group  Jum|>ed  from  90  tons 
zinc    carlM>nB"5    to     120 

GLASS  SAND  (Giiln)  — W.  C  Ball,  O 
W  Hall.  W  T  Gunning  and  J  G  Wilbur 
of  Webb  City,  lake  lea.«e  on  glnss-sand  de- 
posit Will  build  li'ii.iino  plant  to  cru.sh 
and     dry 

Hrarry    Com  nty 
DENVER   MINING    AND   MILLING   Co, 
(Yellvllle) — Foundations    in    for    this    new 
dry-process   custom    mill. 

COPPER  (Biiffalo) — On  Buffalo  River. 
A  F  .'^  Cooper  Is  installing  tram  from 
mine  to  mill  on  O'Meara  proiicrty.  Ore, 
carbonate   of    zinc. 

BIG  IIURItlCANE  (PlndalD— Making  90 
Ions  zinc-carbonale  cnnc»<nlrates  a  wee'e. 
J.  C  Shepherd,  operator,  has  Installed  crane 
to   remove   waste   fmm   nit 
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Amador    County 

FREMON'T  (Drytown) — Mine  boarding 
house  destroyed  by  fire.  June  24  ;  40  in- 
mates narrowly  escaping  death.  Building 
and  most  of  contents  wholly  destroyed. 
Second  destruction  of  boarding  house  by 
fire    in    9    years. 

OLD  EUREKA  fSutter  Creek) — New 
electric  equipment,  ordered  more  than  year. 
arrived  and  being  installed  Shaft  below 
1600  level  has  been  widened  to  2  compart- 
ments and  retimbering  of  old  workings 
nearly  completed 

PLYMOUTH  COXSOLIDATED  (Ply- 
mouth)— Main  shaft  is  vertical  for  about 
1600  ft  and  inclined  to  2600-ft.  level,  is  to 
be  sunk  150  ft  further  this  year.  Devel- 
opments upon  lower  levels  are  good,  but 
discovery  of  orebodies  by  lateral  explora- 
tion from  old  upper  levels,  has  placed  in 
sight  suflicient  tonnage  as  to  render  un- 
necessary   rapid     downward     development. 

Calaveras    County 

GOLD  CLIFF  (Angels  Camp)— Ray 
Sonora  killed  by  fall  of  rock  in  1700-ft. 
level  on  June  29.  About  75  tons  of  rock 
fell ;   necessary   to   blast   to   recover  body 

MOKELUMXE  HILL  district  active. 
Hector.  Lucas.  Ma>-pole  and  others  under 
development  and  extraction.  Mokelumne 
Hill  mine  to  run  2  shifts  of  mill.  Buffalo 
Gravel  mine  installing  electric  pump ;  will 
sink    to    bedrock. 

GARIBALDI  (Mokelumne  Hill) — Sold  to 
W.  M.  Stiver  and  associates  of  San  Fran- 
cisco. Operations  25  years  ago  developed 
high-grade  ore  in  95-ft.  shaft.  Prospecting 
and  development  in  progress. 

Del   Norte   County 

COPPER  AXD  CHROME  deposits  north 
of  Crescent  City  under  development  and 
operation.  Gravlin  chrome  mine.  2  5  miles 
northeast  operated  by  M.  A.  Delano  of 
Grants  Pass.  Ore  .  is  producing  some  plati- 
num. Tysen  chrome  mine  18  miles  north 
making  large  shipments  of  chrome  Lucky 
Boy  copper  deposit  being  examined  with 
view  of  development  Britten  &  Wilson  de- 
veloping copper  ore. 

El  Dorado   County 

CINCIXXATI  (Placerville) — Installing  a 
5.  1000-lb.  stamp  mill,  operated  by  dis- 
tillate-oil engine.  Burr  Evans,  consulting 
engineer,  reports  that  10.000  tons,  free- 
milling,  friable  ore.  assaying  about  $3.50 
gold,  blocked  out ;  no  rock  breaker  or 
concentrator  required.  Ore  to  be  mined  by 
auger  boring,  picked  and  conveyed  by 
gravity  through  250-ft.  tunnel  to  mill 
Milling  cost  estimated  at  54c.  and  cost 
of  extraction  and  tramming  at  about  26c. 
per  ton.  Berkeley  and  San  Francisco  cap- 
ital   interested. 

EL  DORADO  DEVELOPMEXT  CO. 
(Placerville) — Test  run  to  be  made  on  20 
tons  gold  quartz  from  Teddy  Bear  and  Hot 
Spur  claims  in  Grant  Busick's  5-stamp  mill. 
J.  W.   Cover,   in  charge. 

BALD  MOUXTAIX  CHROME  DEPOSIT 
produced  over  250  tons  high-grade  ore. 
Deposit  2.3  miles  northeast  of  Placerville. 
William  Vaughn  of  Georgetown  made  recent 
shipment   of   2J    tons. 

Placer    County 

CHROME  ORE  shipments  continue  from 
the  Iowa  Hill  and  the  Xewcastle  districts. 
Shipments  from  Iowa  Hill  are  hauled  to 
Colfax  for  direct  rail  shipment  to  Eastern 
points.  Colfax  is  also  the  main  line  ship- 
ping point  for  Nevada  County  chrome  ores, 
which  are  initially  shipped  over  the  Xevada 
County  narrow-gage  railway.  Xewcastle  ore 
is  hauled  by  motor  trucks  to  Xewcastle. 
Surface  improvements  are  still  in  progress 
at  the  Xewcastle  mine  ;  all  ore  running  over 
36<7r  is  shipped  to  the  Eastern  mills:  all 
under  36 '^^  is  crushed  and  concentrated  for 
shipment. 

sierra  County 
ORIEXTAL  (Alleghany) — This  former 
bonanza  producer,  on  serpentine  belt,  to  be 
reopened  by  Croesus  Gold  Mining  Co..  own- 
ers, in  conjunction  with  operations  at  the 
Croesus.  D.  F.  Sheahan.  of  Salt  Lake 
City,  Utah,  has  been  placed  in  charge  of 
both  properties,  vice  W.  B.  Pearson,  re- 
signed. 

COLOR.VDO 
Boulder    County 
LULA  B    (Ward) — Being  unwatered. 
XATIOXAL   TUXGSTEX    MILLIXG   CO. 
(Ward) — Xew  mill   will   be  completed  soon. 
SXOWBOUND  (Ward) — Shaft  house  and 
hoisting     plant     at     Oronogo     .shaft     being 
moved    to    property    east    of    Gold    Hill. 
Clear   Creek   County 
JACKSOX  MILL   (Idaho  Springs) — Plant 
sold  recently  to  Argo  Reduction  &  Ore  Pur- 
chasing   Co.      Ball    mill    and    flotation    unit 
similar   to    one    in    operation    at   Argo    mill 


will  be  installed.  Plant  will  continue  to 
run  as  custom  mill  under  management  of 
J.  A.  Pearce,  superintendent  of  Argo  mill. 
Gilpin  County 
TWO  FORTY  MIXE  (Central  City)  — 
Will  be  unwatered  at  once.  Milling  plant 
will  resume  treating  ore  from  Frontenac 
mine. 

PHILADELPHIA  (Apex) — Fire  com- 
pletely detroyed  shaft  house  and  machinery 
on  night  of  July  4  :  timbers  at  shaft  collar 
also  burned,  causing  shaft  to  cave  badly. 
Fire  started  by  explosion  of  dynamite; 
workman  capping  fuses  inadvertently 
touched  one  to  steam  pipe  causing  it  to 
explode  and  thereby  detonating  some  pow- 
der near-by.  Man  blown  out  of  building 
and  severely  burned,  but  will  recover.  Shaft 
house  will  be  rebuilt  and  new  machinery 
installed. 

Hinsdale  County 
GOLDEX  FLEECE  (Lake  City)  — 
Worked  by  Colorado-Utah  Operating  Co. 
Milling  plant  being  remodeled  and  capacity 
increased  to  100  tons  daily ;  ball  mill  and 
flotation  process  will  be  installed.  Mine 
development  work  under  way. 
Lake  County 
STRIKE  SITUATION'  at  Leadville  still 
smoulders.  Executive  board  of  local 
miners*  union,  authorized  to  call  strike,  has 
not  yet  done  so.  Miners'  demands  are  for 
wage  of  $4.50  and  recognition  of  union. 
Union  miners  in  district  do  not  constitute 
over  one-third  of  total.  Mine  owners  de- 
clare no  concessions  will  be  niade  as  profits 
do  not  permit  higher  wages.  About  90  to 
yS'^v  of  miners  returned  to  work  after 
Fourth   of   July    celebration. 

San  Juan   County 
CRATER   (Animas  Forks) — Active  devel- 
opment   started    under    direction    of    H.    E. 
Kingsley. 

BIG  5  (Ward) — Ball  mill  being  installed 
and  improvements  made  to  increase  capac- 
ity of  mill. 

EMPIRE  STATE  (Silverton) — Being  de- 
veloped by  Fred  Kunz  and  William  Akers. 
Payable  ore  opened  and  a  trial  shipment 
will  be  made  in  near  future. 

XORTH  STAR  MILL  (Silverton) — Oper- 
ations resumed  after  temporary  shutdown 
on  account  of  railroad-bridge  washout. 
Mill  treating  ore  from  Colorado-Detroit 
mine   operated    by    S.    D.    &    C.    Co. 

BEX  BUTLER  (Mineral  Point) — Being 
reopened  under  management  of  Frank  M 
Jackson,  who  recently  organized  a  company 
to  undertake  active  development.  Pre- 
liminary work  now  under  way. 

NEBRASKA  (Silverton)  — Considerable 
development  work  is  being  done  on  this 
property  by  Xeal  &  O'Driscoll.  Nebraska 
tunnel  has  been  advanced  500  ft.  Promising 
lead-silver  ore  opened.  Work  will  soon  be 
resumed  in  the  Clara  M.   tunnel. 

BULLION  KIXG  (Red  Mountain) — Se- 
cured under  lease  by  Baptiste  Matties  and 
associates.  Active  "development  work  will 
be  resumed  At  Bullion  King  vein  opened 
by  about  2000  ft.  of  drifts,  raises  and 
winzes.  Several  pockets  of  payable  ore 
containing  silver,  lead  an'd  zinc  have  been 
opened. 

IOWA  -  TIGER  (Silverton)  —  Tramway 
was  recently  damaged  by  fire,  and  opera- 
tions will  "be  delayed  about  two  weeks. 
Terminal  tower  on  the  cliff  near  mine 
was  set  on  fire,  presumably  by  friction  of 
cable  against  wood  following  an  accident 
which  caused  cable  to  leave  the  rollers. 
San  Miguel  County 
CARRIBEAU  MILL  (Ophir) — Flotation 
process  being  installed. 

BLACK  BEAR  (Telluride) — Daily  pro- 
duction. 150  tons  mixed  sulphide  ore:  being 
treated   at   mill   of   Smuggler-Union. 

JUXE  COXCKXTRATE  SHIPMENTS 
from  Telluride :  Smuggler-Union  and  Black 
Bear.  58  cars :  Tombov.  51  cars :  Liberty 
Bell.  12  cars:  Ballard  lease.  1  car:  Inama 
&  Perino  Leasing  Co..  2  cars:  total,  124 
cars. 

Teller  County 

EXCELSIOR  (Cripple  Creek) — Shaft  now 

300    ft.    deep    will    be    sunk    to    600-ft.    and 

levels  driven  at   500   and   600  ft.   to  connect 

with    Golden    Cycle    workings 

ROOSEVELT  TUNNEL  (Cripple  Creek) 
— June  advance.  153  ft  ,  with  one  machme 
shift  per  day.  Water  flow  about  5000  gal. 
per  min..  lowest  since  cutting  C.  K.  &  N 
watercourse. 

CRESSON  (Cripple  Creek) — Oreshoot 
opened  in  new  vein  on  14  level,  drifted 
on  for  40  ft.,  shows  width  of  4  to  5  ft 
of  ore,  with  core  a  few  inches  wide  of 
rich  ore.  Working  to  open  this  shoot  on 
13   and    15    levels. 

GOLD  DOLLAR  (Cripple  Creek)— Shaft 
house,  ore  bins,  head  frame  and  powder 
magazine  destroyed  by  fire  on  afternoon 
of  Julv  7.     All  men  escaped  from  workings. 


Ton  of  powder  in  magazine  burned  without 
exploding.  Catherine  Gold  Mining  Co, 
working  property  under  lease,  had  recently 
installed  $15,000  plant.  Lightning  caused 
fire. 

IDAHO 
.Shoshone    Coanty 

TAMARACK  &  CUSTER  (Wallace)— 
Resumed  operations  after  shut  down  since 
middle  of  last  March  Employs  from  250 
to  300  men.  Mill  running  full  time.  500 
tons  capacity.  First  ore  shipments  to  North- 
port,  but  report  persists  that  product  will 
be  diverted  to  Bunker  Hill  smeltery  on  ac- 
count of  inability  of  Xorthport  to  handle  it. 

HYPOTHEEK  (Wallace)— Management 
announce  closed  contract  with  diamond 
drill  company  to  prospect  ground  for  two 
parallel  veins  north  and  south  of  old  vein  ; 
also  ground  below  1200  level  to  locate  ore 
shoot.  Mill  of  200  tons  capacity,  running 
two   shifts. 

BIG  CREEK  (Wallace)— Located  on  Big 
Creek,  six  miles  from  Wallace,  has  shoot 
of  gray  copper  ore  in  upper  tunnel  18  in. 
wide  with  high  silver  and  S  %  copper. 
Leasers  shipped  17  carloads  during  last  two 
years,  though  not  as  rich  as  present  shoot. 
Company  has  taken  over  ground  and  has 
carload  ready  for  shipment.  Crosscut  2500 
ft  long  being  run  to  gain  560  ft  additional 
depth.  About  600  ft.  to  go  and  expect 
to    reach    vein    by    Oct.    1, 

HUXTER  (Mullan) — Large  ore  shoot 
recently  struck  on  level  of  main  working 
tunnel  in  ground  supposed  to  have  been 
worked  out  Twelve  or  14  ft.  of  lead  ore, 
3  ft.  of  which  is  shipping  grade.  Strike 
adds  many  years  to  life  of  mine.  Sinking 
from  1200  level  to  reach  ore  shoot  located 
by    diamond    drill. 

MICHIGAN 

Iron 

HOLMES  (Ishpeming) — Shipping  steadily. 
A  few  drifts  are  in  ore.  Output  will  be 
gradually  increased.  Both  soft  and  hard 
hematites  being  mined. 

VIRGIL  (Iron  River) — Diamond  drilling 
for  new  ore  bodies.  Results  to  date  not 
encouraging.  If  better  showing  is  not  made 
operations  will   be  suspended. 

ZIMMERMAN  (Iron  River) — Sold  by 
Spring  Valley  Mining  Co.  to  Miami  Metals 
Co..  recently  organized  in  Chicago.  Mine  in 
operation  since  1908.  Xon-bessemer  ores 
mined. 

OLIVER  IROX  MIXIXG  CO.  (Ironwood) 
— Ne\v  shaft  at  Aurora  mine  completed  in 
April.  Will  start  hoisting  as  soon  as  elec- 
trical machinery  is  installed.  Xew  Pabst 
shaft  will  be  commenced  when  equipment 
arrives. 

PLYMOUTH  (Wakefield) — Will  be  heavy 
shipper  this  year.  Took  out  over  300.000 
tons  last  year,  the  first  year  of  shipping. 
Over  2,000.000  cu.yd.  of  overburden,  aver- 
aging 75  ft.  in  thickness,  has  been  stripped. 
Will  be  one  of  the  largest  pit  mines  in 
Michigan-      .\djoins   Wakefield   pit   mine. 

CLEVELAXD  -  CLIFFS  (Ishpeming)  — 
X'ew  hvdro-electric  plant  to  be  built  on 
Dead  R'iver  Will  develop  about  10.000  hp. 
Company  now  has  .small  plant  on  same 
■  river  and  another  on  Carp  River.  When 
plant  is  completed,  company  will  be  able 
to  supply  about  20.000  hp.  to  its  mines  and 
furnace  at  Marquette.  Suflicient  to  .allow 
all  machinery  to  be  electrified  Work  al- 
ready started  on  the  new  plant.  Xew 
hospital  to  be  erected  for  miners  of  the 
Ishpeming  district.  Oliver  company  will  as- 
sist with  upkeep. 

MINXESOT.\ 

Meaabi  Ranfc« 

SPRUCE-ADAMS  (Eveleth) — About  800.- 
000  cu.vd.  of  stripping  removed  to  date, 
("ontrac'tors  asking  30c.  a  cu.yd.  Former 
I)rice  was  about  20c. 

PEARSON  (Nashwauk) — Washing  plant 
about  completed.  Most  of  machinery  is 
on  the  ground  Mine  is  ready  to  supply 
ore   when   concentrator    is  finished. 

COLKRAIXE — Big  washing  plant  at 
Trout  Lake  being  operated  to  capacity  on 
ore  from  Holman  and  Canisteo  pits  Wash 
ores  in  great  demand  this  year  by  furnaces. 

MAJORCA  (Grand  Rapids) — Xew  pit 
mine  on  western  Mesabi.  Tract  of  160 
acres.  Stripping  under  way.  Shipments  of 
ore  to  start  about  Aug.  1.  Ore  proved 
up  by   diamond   drills. 

OLIVER  IRON  MIXIXG  CO.  (Virginia) 
— Permission  granted  to  mining  company 
to  erect  concrete  trestle,  to  cost  $100,000.  on 
Second  Ave.,  near  Gilbert  Rd.  Trestle 
for  purpo.se  of  affording  tratfic  outlet  wtien 
Mesaba    Mountain    mine    pits    are    e\t'-nil.-.i. 

GREAT  XORTHEUX  ORE  PP.OPI".R- 
TIES  leased  by  M  A  Hanna  i^' >  .  >  !  • .  c- 
land.  Ohio,  include  old  Steel  CoriJ  ■i",';  ^ '• 
Harold,  Leonard.  Mississippi,  Xorth  Lno. 
South    Uno.    and    Thorne ;   other   properties 
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are  Fav.  Wabigon,  Dale  and  Feigh.  Ton- 
nage involved  between  40.000.000  and  50.- 
000.000  New  company  will  be  Hanna  Ore 
Mining  Co.  J  D  Ireland,  formerly  in 
charge  of  Hanna  mines  at  Duluth.  will  be 
general  manager,  and  K  K  Hunter  of 
Arthur  Iron  Mining  Co..  the  Hill  mining 
organization,  assistant  general  manager. 
Reported  that  period  of  lease  is  10  years  on 
royalty  basis  .\lso  three  bulk  freighters, 
one  already  launched  and  two  under  con- 
struction taken  over  Jones  &  Laughlin 
and  Inland  Steel  recently  leased  on  this 
property  and  Tod  Stambaugh  Co.  Butler 
Bros  and  others  negotiated  previous  lea.-^es. 
Hill  interests  said  to  retain  only  15 Or  orig- 
inal   holdings 

JilSSOVRI 
Joplin  »i!<trlrt 
C  H.  &  M.  (Duenweg) — (Operating  new 
150-ton  mill  on  Malloy  lea.-;e.  just  south  of 
town.  Heavy  water  and  peculiar  forma- 
tion caused  loss  of  one  of  two  shafts  re- 
cently, but  another  is  being  sunk. 

RED  BIRD  (Webb  City) — Clean-up  now 
under  wav  with  probability  that  mill  will 
be  moved  to  one  of  Curtis.  Cosden  and  Ait- 
ken  leases  near  Century.  Okla. 

MCDONALD  BROS.  (Webb  City) — Sink- 
ing second  shaft  at  new  mine  on  Connor 
land  to  200  ft.  First  shaft  only  IfiO  ft.,  but 
drifting  showed  this  to  be  above  main  ore 
run. 

WACO  (Joplin)  —  Completed  shaft  on 
lease  at  Waco.  Mo.,  and  begun  drifting.  \\  ill 
start  erection  of  mill  soon.  Also  drilling 
on  several  other  tracts ;  reported  to  have 
discovered  rich  run  of  sheet  ground  ore  at 
300  ft.     P.  B.  Butler.  Joplin.  manager. 

LUCKY  ELEVEN"  iCarthage) — Sold  to 
Austin  Brothers  and  as.fooiates  during  past 
week  for  $30.onn.  A.  Barlow  and  associates 
of  Carthage  were  owners.  Mine  developed 
in  recent  months  and  planning  new  mill. 

MI.\MI  ZINC  SYNDICATE  (Baxter. 
Kan.)  —  Purchased  two  gasoline-driven 
drills  to  solve  problem  of  drill  scarcity.  Has 
.seven  other  drills  working  on  lea.sos  west  of 
Baxter,  and  good  .strikes  are  rumored.  Noth- 
ing given  out  bv  company,  which  presuma- 
bly is  subsidiary  of  Butte  &  Superior. 

F  C.  WALLOWER  (Joplin) — Moving 
Number  2  Cumberland  mill  from  location 
south  of  Carterville  to  40-acre  lease  just 
west  of  Tar  River.  Okla  Will  be  ready  for 
operations  in  fortnight  l>ater  this  year 
Number  2  Cumberland  mill  now  located  at 
Prosperity  likely  to  be  moved  to  same  lease. 
O.  W.  SP.ARKS  (Oalena)  —  Is  making 
more  than  car  of  ore  weekly  with  only 
three  hand  jigs  from  new  mine  on  East 
Fifteenth  St..  in  Joplin.  Product  exception- 
ally high  grade,  averaging  over  fi4':'^  metal- 
lic zinc  for  4  cars. 

JOPLIN-COLL'MBT'S   (Joplin) — Resumed 
operations  at   mine  on   Phoebus  land   north 
of  Galena  after  protracted  shut-down.     Op- 
erating   at     130    ft.    with    good    output.       Is 
one  of  older  mines  of  district 
MONTANA 
I.rwU   and    Clark    Tnanty 
HELENA  MINE    (Helena) — Drifting  and 
sloping  on  300  level       Silver,  lead  and   iron 
Last   car   load    went    $42  55    gross 

VALLEY  FORGE  (Rimini) — Thirty  car 
loads  sent  to  New  York-Montana  works  in 
June       Eight   car   loads  of  concentrate 

LOOBY  (Helena)  —  Drifting  east,  west 
and  north  at  150  level  Silver-lead  ore 
from    north    drift 

PEERLESS  JENNIE  (Rimini) — Property 
under  bond  and  lea.«e  to  Chicago  people 
Begin  work  August  first  Shaft  350  ft  deep 
Location.     (Ive    miles    above    Rimini 

ROCK  ROSE  (Helena)— Shaft  250  ft 
deep  In  hornstone.  vertical  Good  ore  in 
100  and  200  drifts  Drifts  to  be  run  at 
bottom     of     300-ft      shaft 

ST  LOL'IS  CO  (Marysville) — Twenty- 
five  stamp  mill  reducing  ion  ions  a  day  of 
gold  ore.  by  cyanide  treatment  Electric 
power  Ore  from  Maskeline  tunnel  of  old 
Pnim   Lummon   mine. 

STANTON  MINE  (Rimini) — l*ad  and 
zinc  ore  In  New  York-Montana  Testing  and 
Engineering  Works.  Helena  Mineral  sepa- 
ratwl  at  works  and  concentrates  sent  to 
smeltery 

(Butte) — Development 
•  I  ..f  Shannon  mine 
..1  ore  In  drift 
I  known  Ore 
iloster  iirnper- 
'  near  Olosicr, 


EAST    RCTTK    i  h 
copper  wr>«  1  ■;i<i"3" 


1(4. .  .l\ine  output  or 
h  ;  sliver.  44.621  OX  ; 
■  •opper  production  of 
■'<  mine  and  smeltery 
•sent    shutdown    due 


(.1  111,  IT.  i.i-ii  (Bulfe)  —Mill  win 
handle  ioo  to  4"H)  Ions  manganese  ore  per 
day  before  Aug.   1.     Changes  being  mnde  In 


crushers  and  Jigs  by  large  force  of  carpen- 
ters and  other  men  during  last  two  weeks. 
Machinists,  electricians  and  blacksmiths 
now  at  \vork.  Reported  that  electricians' 
strike,  which  has  been  on  for  last  month, 
will  soon  be  ended  and  then  rest  of  work 
will  be  rushed.  Mill  will  handle  Davis-Daly 
and  other  companies'  manganese  ores. 

NEVADA 

Esmeralda  County 

CUPRITE  SULPHUR  CORPOR.A.TION 
(Goldfleld) — Purchased  sulphur  property  at 
Cuprite  Operating  mine  and  shipping  ore 
to  Pacific  Coast,  and  Pennsylvania  Ex- 
pect to  increase  output  to  lOnn  tons  per 
week       Retorting  plant   to   be    installed.      J 

E.  Bowman  of  Greenwich.  Conn.,  president; 

F.  S.  Taggart.  vice  president  New  York 
office.     50     East     4  2     Street 

Nye   County 

RED  TOP  (Manhattan) — Pump  station 
being  cut.  and  foundations  in  place  for  in- 
stallation of  compressor  Cross  cut  to  east 
continued  and  25  ft  from  shaft  change  in 
dip  of  formation  encountered :  drift 
face  shows  considerable  increase  in  richness 
of  ore. 

MANHATTAN-MORNING  GLORY  (Man- 
hattan)— Operations  reported  during  week 
continue  to  develop  ore  in  both  working 
shafts.  No  3  shaft  from  which  drifts  are 
being  extended  .shows  ore  in  west  drift, 
carrying  gold  contents  In  addition  to  low- 
grade  ore  in  No  1  main  working  shaft, 
new  orebody  is  being  developed  near  south 
boundary   of   claim 

UNIO.N  AM.\LGAM.\TED  (Manhattan) 
— East  drift  encountered  lime  shale  at  390- 
ft.  point,  and  for  25  ft  ground  has  been 
timbered  Face  of  the  drift  is  now  in 
silicified  shale  and  should  not  give  any 
further  trouble  from  caving  No  2  crosscut 
west  is  following  break  to  pick  up  ore  cut 
in  No.  2  raise  No.  6  crosscut  is  showing 
ore  in  face  indicating  proximity  of  ore 
shoot.     West  drift  is  in  a  low-grade  quartz. 

TONOP.XH  ORE  PRODUCTION,  for 
week  ended  July  7  was  6!»23  tons,  valued 
at  J121.151.  comparing  with  9283  tons  tor 
the  previous  week,  falling  off  being  due  to 
holidays  on  July  3  and  4.  Producers  were: 
Tonopah  Belmont.  1939  tons;  Tonopah  Min- 
ing. 1450  tons;  Tonopah  Extension.  1700 
tons:  Jim  Butler.  7on  tons;  West  End,  S98 
tons;   Rescue,  251   tons;  Midway,   132   tons. 

Storey    County 

COMSTOCK  MINES  reports  for  week 
generally  showed  repairs  in  progress  and 
advancing  drifts.  Third  and  Fourth  of 
July  work  generally  suspended  owing  to 
the"  celebration  of  50th  anniversary  of  or- 
ganization of  Virginia  City  Miners  Union, 
owing  to  long  continued  satisfactory  rela- 
tions between  unions  and  mine  superin- 
tendents 

CON  VIRGINI.X  (Virginia) — Extracte(J 
84  cars  of  ore  from  2700  level  ;  77  cars 
of  this  ore  assayed  $12  08  per  ton;  17  cars 
from  winze  assayed  $21  21  ))er  ton;  (55  cars 
were  sent  to  Mexican  mill  and  19  cars  to 
C.    &   C     ore    bins 

White  Pine  County 

FORT  SCHKLLBOURNI'.  MINING  & 
MILLING  (Sohellbournei-operating  Mc- 
Mahon  mines  which  produced  $200,000  in 
sliver  and  gold  in  early  fiOs  Now  running 
tunnel  to  Intersect  quartz  vein  in  depth, 
which  at  surface  and  in  upper  workings 
is  about  20  ft  wide  and  averages  $1  gold 
and  12  oz  sliver  per  ton  If  intersecllon 
occurs,  expect  to  develop  about  2  million 
tons 

OKF.OON 
Jonephlne   Cnanty 

QITEEN  OF  BRONZE  (Takilma)— This 
copper  mine  has  SO  men  emi. loved  and  In- 
creasing force       John   Hampshire,   manager 

THE  B0SW1:LL  (Holland)— This  gold 
mine  Installed  gas  engine  to  be  used  In 
operating  recently  Installed  Huntington 
mill       Poswell    and   Son.   managers 

WALDO  (Tnkllmn) — This  copper  mine 
lea.sed  for  past  few  months  by  OeWUt  Van- 
Oslrnnd  of'  Phillips.  Wis .  and  A  H  Oun- 
ncll  of  Grants  Pass.  Ore  Repairing  con- 
centrator and  putting  new  track  It:  tunnel 
No     4 

I  TAH 
Jnah     Cnnnly 

TINTIC     pROnUCTION     for    Juno     was 
102B     cars,     and     production     for     first     six 
month.s.    B3B3    cars,    or    about    250,000    tons 
Mall    Lake  Cnnnly 

OHIO  COI"l'i;i!  CO  (Bingham  Canyon) 
—Company's  statement  sayp  May  produc- 
tion of  copper  was  about  KOil.rtoil  |l.  .Iiie 
partially      to      flotation      methods  .Mfretl 

Frank,  general  manager  and  V  K  Turner 
mine  superintendent  estimate  blocked-out 
ore  BJO.OOO  tons  of  I'V.  lOO.onn  tons  belter 
than   Om'",  ;   other  deposlls.   S. 000.000   tons 


better  than  0.75%  ;  10.000.000  better  thai 
0.75',;  and  large  part  over  l'/- .  About  3,000, 
000  tons  tailings  running  10  lb.  to  tor 
remain   from  past  operations 

C.ANAnA 

Rrltish  Columbia 
GRANITE-POORMAN  MINE  (Nelson)  — 
New  compressor  plant,  capacity  1500  cu.ft 
of  air  and  300-hp.  electric  motor  being  in- 
.stalled.  Will  give  power  enough  to  treble 
output.  Also  4  new  concentrating  tables 
put  in  giving  100  tons  per  day  concentrat- 
ing capacity.  Amalgamation  and  stamp  end 
will  be  improved  later.  Now  employing  35 
men.  .\.  G.  Larson  of  Spokane,  consulting 
engineer ;  F.  H.  Skeels,  superintendent. 
Ontario 

MILLER  L.AKE-0'BRIf:N  (Gowganda) 
— During  June  shipped  105,000  lb.  of  high 
grade    ore. 

ALP'XO  (Porquis  Junction) — Nickel  ore 
shipments  during  June  amounted  to  84(;.000 
pound: 

CROESUS  (Monroe  Township) — Water 
seam  encountered  and  lower  levels  reported 
to  be  flooded  Additional  pumping  equip- 
ment installed  The  50-ton  mill  is  running 
at  nearly  full  capacity. 

TRETHEWEY  (Cobalt)— Has  taken  over 
group  known  as  Quesnel-Demarse  claims  in 
Cane  Township.  Montreal  River  district, 
comprising  about  120  acres  Employing  18 
men  on  surface  work  preparatory  to  ex- 
ploration 

McINTYRE  (Porcupine)  —  Production 
during  June  was  $141,208.  from  treatment 
of  14,455  tons  of  ore  averaging  $10  24  per 
ton.  E.xpect  that  station  will  be  cut  at 
1000-ft  level  in  Jupiter  shaft  within  two 
months  Drift  at  lOO-ft.  level  of  Mclntyre 
entered  Jupiter  property  where  vein 
widened    to    55    ft 

KIRKLAND  L.\KE  (Kirkland  Lake) — 
Ball  mill  with  capacity  of  150  tons  per 
day  will  be  installed  and  concrete  founda- 
tions laid  this  autumn  Estimated  that 
50.000  tons  of  ore  on  dump,  averaging 
about  $12,  which  with  ore  blocked  out  will 
keep  mill  operating  to  capacity  for  about 
11    months. 

GREEN-MEEHAN  (Cobalt) — Shaft  de- 
watered  to  200-ft.  level  ;  .sampling  being 
done.  Several  hundred  tons  of  ore  on  dump 
will    be    treated    at    customs    mill 

ADANAC  (Cobalt) — A  2-in.  vein  of  good 
ore  reported  at  310-ft.  level  has  widened 
to   8    in 

NIPPISSING — During  June  estimated 
value  of  ore  mined  was  $269,469;  shipped 
bullion  and  residue  from  Niplssing  and 
customs  ore  estimated  .it  $475,320.  Devel- 
opment and  exploration  work  resulted  in 
discovery  of  number  of  small  veins,  one 
of  which  mighi  produce  small  amount  of 
high-grade   ore 

TEMISK.\MING  (Cobalt)  — Production 
during  first  six  months  of  year  amounted  to 
389.317  oz  of  silver  Bullion  in  storage, 
due  from  smelters  and  ore  bagged  at  mine 
aggregated  320.667  oz .  and  cash  in  hand 
was  $343,135  Report  states  that  develop- 
ment work  di.-covered  nothing  since  new- 
big  vein  was  tound  in  1914  Little  ore 
remains  in  place,  and  about  S400  tons  Is 
mined  and  ready  for  holsHng.  Including  20 
tons    of    high    grade 

Yukon  Territory 

YUKON      GOLD      (D^wr-n) — Strike      of 
steam-point    and    hydraulic    mt.'    begun    in 
June      Did  not  affect  dredge  crews  at  start 
About  200  out  o'  400  men  went  out. 
COSTA     RICA 

COST.X  RICA  MANGANESE  ANO  MIN- 
ING CO  (PlavareaD-  Loaded  seconi:  1000. 
ton  shipment  of  ore  (54';  Mn.  ■?'3-.^"\i) 
June  16  Expect  to  ship  at  rate  of  2'On 
tons  per  month  Capacity  will  l>e  Increased 
to  5000  tons  i>er  month  when  i<'er  and  har- 
bor construction  work  completed  Shipping 
to  American  Mangnne.se  Manufacturing 
Co 's  furnaces  at  Dunbar.  Pennsylvania 
CIBA 

HOLGUIN  EXPLOI!  \TU"»N  CO  (Hoi- 
guin)  — New  decantntlon  c.vanlde  plant  put 
In  operation  May   " 


lill   using  amalga- 


mation    and     flotation     enuipincnt     will     l>e 
ready  soon  ;  C.   A    Uandall  In  charge      New 
York  olllce.  SB  Madison   Ave 
CIIII.K 

BRADKN  (SewelD- Output  of  copiier  for 
Time     5  002.000    lb.   comi>arlng    with    e.iSO,- 
000  lb    In  May  and  2.25S  000  in  June.  1916. 
SOVTH    AKKICA 

TRANSVAAL  GOLD  OUTPUT  In  May 
was  779.385  o« .  an  Increase  of  -IR.""',,"* 
over  April  For  the  five  months  ended  Ma); 
31  the  total  was  80.004.311  In  1915.  nnd 
78  828  353  in  1916,  a  decrea.se  of  l.li5.958 
Nv'inibor  of  negro  laborers  In  May  was ; 
gold  mines,  180,168;  coal  mines,  11.432; 
diamond  mines,  B805  ;  total.  197. 40B,  a  de- 
crease of  6319  from   April 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
change 

Silver 

July 

Sterl- 
ing, 
Ex- 
change 

Silver 

July 

New 
York, 
Cents 

Lon- 
don, 
Pence 

40} 

41 

40} 

New 
York, 
Cents 

Lon- 
don, 
Pence 

12 
13 

r4 

4  7563 
4.7575 
4.7550 

805 
80} 
79} 

16 
17 
18 

4  7563 
4  7550 
4  7550 

81} 
80J 
80} 

41} 
40  H 
40} 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

July 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

12 
13 
14 
16 
17 
18 

27 

@28 

27 
@28 

26i 
©275 

25 
@26 

24i 
©25, 

©25 

62} 
62J 
62} 
62 
62} 
62§ 

10} 

©11 
lOJ 

@n 

105 

@ii 

10} 

©n 
©11 

10} 
©10.90 

10.50 
©10.90 

10.50 
©10  90 

10} 
©10} 

10} 
©110} 

10} 
©10} 

81 

@8| 

81 
@8f 

8} 
©8i 

8} 
©18 

8; 
©8 

8 
©8i 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  fienerally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  (he  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0.05  to  0.10c.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  17e.  per  100  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  1 7c.;  St.  Louis-Chicago, 
6,3c.;  St.  Louis-Pittsburgh,  13.1  cents. 

LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

July 

Spot 

3  Mos. 

Spot 

3  Mos. 

Spot 

Spot 

12 

130 

1295 

142 

244 

239 

30! 

54 

13 

130 

129! 

142 

237 

234} 

iOi 

54 

14 

16 

i30 

129} 

142 

237! 

234} 

30! 

54 

17 

130 

129i 

142 

239 

236} 

30! 

54 

18 

no 

129! 

142 

239! 

236! 

30! 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  _  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  4.80.  £15  =  3.21c.;  £20  =  4.29c.; 
£30  =  6.43c.;  £40  =  8.57c.;  £60  =  12.85c.  Varia- 
tions, £1    =  0.21  ;c. 


NEW    YORK — July    18.    1917 

All  of  the  markets  exhibited  decided 
weakness  right  througrh  the  week.  This 
was  due  to  the  disinclination  of  huyert?  to 
take  anything,  their  attitude  being  influ- 
enced over  uncertainties  as  to  the  policy 
in  Wa.shington.  and,  moreover,  by  the  fact 
that  prices  had  previously  become  so  high 
as  to  be  strangling  consumption.  The  latter 
factor  in  the  present  situation  has  probably 
been  underestimated. 

Copper,  Tin,   Lead  and  Zinc 

Copper — Copper  was  offered  down  from 
day  to  day.     In  the  latter  part  of  the  last 


calendar  week,  there  were  some  important 
foreign  inquiries,  for  which  there  was 
rather  sharp  competition  among  the  pro- 
ducers, which  resulted  in  the  consummation 
of  transactions  of  considerable  magnitude. 
After  that,  there  was  stagnation  in  buying, 
the  immediate  foreign  demand  having  been 
satisfied  and  domestic  consumers  not  being 
desirous  of  taking  anything.  On  the  other 
hand,  there  were  agencies  who  were  strong- 
.ly  desirous  of  selling  and  the  market  was 
offered  down  sharply,  with  real  pres.sure. 

Copper  Sheets  are  ciuoted  at  39fn'40c.  per 
lb.  for  hot  rolled,  and  Ic.  higher  for  cold 
rolled.  Wire  Is  quoted  at  35c.  per  lb.,  f.o.b. 
mill. 

Tin— The  dullness  continued,  transactions 
being  relatively  few  and  of  no  particular 
moment.  There  was  no  material  change 
in  the  i^rice  for  Straits  tin.  Banka  tin 
became  relatively  weaker,  the  quotation  for 
that  grade  at  the  close  being  Sflffieoc., 
showing  a  discount  of  about  3c.  per  lb.  from 
the  price  for  Straits  tin  against  about  2c. 
in  the  previous  week. 

Lead — Transactions  were  only  moderate 
in  volume.  The  A.  S.  &  R.  Co.,  maintained 
its  price  at  lie.  New  York,  and  sold  at  the 
price,  while  other  interests — not  so  much 
producers  as  agencies  and  brokers — sold  at 
lower  prices.  However,  it  is  probable  that 
certain  producers  would  meet  those  prices 
if  they  could  get  busines.s.  The  situation 
was  just  the  opposite  from  what  it  was  a 
little  while  ago.  when  o\itside  interests  were 
realizing  prices  higher  than  that  of  the 
A.  S.  &  R.  Co.  The  tone  of  the  market 
was  distinctly  weak,  there  being  offers  that 
were  apparently  in  part  of  lead  held  specu- 
latively and  in  part  of  lead  offered  by  man- 
ufacturers for  resale  through  brokers.  At 
the  close,  lead  was  offered  at  lOc,  New 
York. 

The  weakness  in  lead  was  the  more  note- 
worthy in  view  of  the  bad  situation  at  the 
mines  in  southeastern  Missouri.  The  native 
miners  in  that  district  refuse  to  permit 
foreigners  to  work,  and  that  has  brought 
mining  practically  to  a  standstill.  The 
smelteries  are  still  running  on  reserve 
stocks  of  ore.  but  they  will  be  obliged  to 
shut  down  within  a  few  days  unless  the 
situation  in  the  mines  is  promptly  changed 
for    the   better. 

Zinc — This  metal  was  under  steady  pres- 
sure right  from  the  beginning  of  the  week. 
On  the  decline  a  fair  tonnage  was  placed, 
but  nothing  to  brag  about.  On  the  18th, 
a  round  lot  was  sold  at  85c.  in  the  morn- 
ing, and  immediately  afterward  the  metal 
was  offered  at  8.15c.,  with  8.05c.  the  best 
bid.  Toward  the  close,  offers  as  low  as  8c. 
were    reported. 

The  situation  in  zinc  is  simple  enough. 
At  present  production  is  in  excess  of  the 
demand  and  the  market  is  being  sold  down 
to  check  production  rather  than  to  let  stocks 
accumulate  further. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
be€n  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  III.,  less  8%  discount. 


Other    Metals 


Aluminum — The  aluminum  market  con- 
tinues extremely  quiet.  Quotations  are  some, 
what  lower,  quick  delivery  being  offered  at 
55  IS)  57c.  per  lb.  for  No.  1  ingots  at  New 
York  ;   futures  slightly  lower. 

Antimon.v — This  market  is  in  about  the 
same  situation  as  the  major  metals.  De- 
mand is  light  and  on  the  other  hand  there 
are  sellers  who  seem  to  be  anxious  to  re- 
alize on  holdings.  Consequently,  there  was 
a  further  decline  in  price.  Wi-  quote  spot 
at  15fi)16c.,  and  August  shipments  from 
China  at  14@14lc.,  c.i.f.,  in  bond. 

Bismutli — Quoted  at  $3.50  per  lb. 

Cadmium — Quoted  at   $1.40'f?1.7n  per  lb. 

Cobalt — Quoted  at  $1.70  per  lb. 

Magnesium — Ingot  is  quoted  at  $2.50. 

Niekel — Steady  at  5n®'55c.  per  lb.,  with 
premium  of  5c.  per  lb.  for  electrolytic. 

Quieksilver — The  market  is  somewhat 
stronger  than  rejiorted  last  week.  The 
stocks  in  New  York  are  light,  and  quota- 
tions are  made  here  at  $105i!?110.  San 
Francisco  reports  by  telegraph  $100,  firm. 


Gold,  Silver  and  Platinum 

Gold — Coin  to  the  amount  of  $2,500,000 
has  been  withdrawn  from  the  New  York 
subtreasury  for  shipment  to  Spain.  Tele- 
graphic transfer  of  $2,638,000  to  San  Fran- 
cisco was  made  by  New  York  subtreasury. 
representing  an  equal  gold  export  to  Japan. 

.**ilver — The  silver  market  experienced 
some  violent  fluctuations  in  London  the 
past  week,  selling  at  41  pence  on  the  13th, 
at  405  on  the  14th  and  at  415  on  the  Ifith. 
due  to  special  orders  to  buy  or  sell  coming 
on  a  narrow  market.  Shipments  from  New 
York  to  London  continue  very  small  as  the 
Oriental  banks  are  diverting  shipments  to 
China  and  India  for  shipment  via  Fri-sco 
and  the  Pacific  and  on  account  of  the  differ- 
ence in  cost  for  freight  and  insurance  via 
the  Pacific  are  able  to  pay  a  higher  price 
than   London   bids. 

Total  exports  from  San  Franci.sco  for 
month  of  .June  amounted  to  6.812.000  oz. 
silver.  Silver  market  closes  steady  at  403 
pence  bid  in  London. 

On  July  16.  silver  sold  at  415d.  in  Lon- 
don, the  highest  figure  since  1892.  The 
price  rose  in  spite  of  the  Indian  Govern- 
ment's prohibition  of  silver  imports  except 
under  license.  This  prohibition  is  expected 
to  divert  to  the  London  market  silver  other- 
wise exported  from  San  Francisco  to  India. 

Mexican  dollars  at  New  York:  July  11, 
62Jc.  ;  12,  63c.:  13,  63gc.  ;  14,  63gc.';  16. 
632c.  ;    17,    635c. 

Platinum — Quoted  at  $102f(7  105,  market 
quiet. 

Palladium — Unchanged   at   $nO@115. 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis..  .Jul.v  14 — Blende,  basis 
60";;  Zn.  $75  for  premium  ore  down  to  $70 
for  medium  grade.  Lead  ore,  basis  80% 
lead,  $120  per  ton.  Buyers  were  inactive 
and  a  number  of  operators  were  unable  to 
get  bids  on  zinc  ore.  Shipments  reported 
for  the  week  are  2681  tons  of  zinc  ore,  228 
tons  of  lead  ore,  and  934  tons  of  sulphur 
ore.  For  the  year  to  date  the  figures  are: 
75,288  tons  of  zinc  ore,  3526  tons  of  lead 
ore  and  15.7S3  tons  of  sulphur  ore.  Shipped 
during  the  week  to  separating  plants,  34  79 
tons  of  zinc  ore. 

•loplin,  Mo.,  Jul.v  14 — Blende  per  ton,  high 
$78  ;  basis  60^^^  Zn.  premium  ore  $75  :  medi- 
um to  low,  $7001165  :  calamine  per  ton,  ba.sis 
40f'^  Zn,  $42'i?40:  average  selling  price,  all 
grades  of  zinc,   $71.20  per  ton. 

Lead,  high  $125.35  :  basis  80cj  ph.  $120® 
115  :  average  selling  price  all  grades  of  lead, 
$121.05    per   ton. 

Shipments  the  week:  Blende,  8809  tons; 
calamine,  346  tons;  lead.  Iii31  tons.  Value, 
all  ores  the  week.    $767,090. 

Twenty-nine  mills  in  the  sheet  ground 
area  of  Webb  City  are  prep.aring  to  close 
down  or  are  already  out  of  commission.  In 
several  cases,  rather  than  throw  out  of  ein- 
plo.vment  miners  owning  their  homes,  ar- 
rangements have  been  made  to  lease  the 
mines  to  them.  Several  mills  have  been  re- 
moved to  Oklahoma  and  others  are  to  be 
removed. 

Midweek  it  seemed  almost  a  certaint.v 
prices  would  be  lowered  on  blende,  but  a 
demand  for  premiuin  ore  bv  a  smelting  com- 
pany not  usually  taking  this  grade  of  ore, 
held  it  unchanged.  Lead  prices  sagged  $6 
at  the  week  end. 

Other  Ores 

Clirome  Ore— Business  has  been  done  for 
delivery   during  the   remainder  of  the  year 
on  the  following  scale  of  prices: 
30*1)35';', —      80c.  a  unit,  net  ton,  California 

SSOfiOry, —      86c.  a 

40(ffi44Cr —      90c.  a 

ii'iiiTr'r—il.OO     a 

While  50  "^'r  materi.il  is  said  to  have 
brought  in  excess  of  $1  a  unit.  The  market 
remains  firm  at  the  above  figures. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer,  $5.95 : 
old-range  nonbessemer.  $5.20:  MesabI  bes- 
semer, $5.70  and  MesabI  nonbes.semer, 
$5.05. 

ManKanese  Ore — This  is  In  steady  de- 
mand and  prices  have  risen  further.  Sellers 
are  now  asking  $1.20  per  unit  for  high 
grade  metallurgical  ore.  Chemical  ore  Is 
quoted  at  SdtTc  per  lb.,  according  to  grade. 
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Macnrilnm  Orr — Burnt  mafmeslte  In  bulk 
Is  quoted  at  J4ii  per  liono  lb.,  f.o.b.  Cali- 
fornia. 

.Moiybdrnom  Or«  —  Small  transactions, 
mainly  of  foreign  ore.  at  i2A**'a  2.:;5  per 
lb.  of  molybdenum  sulphide  in  concentrates 
assaying  SO':^.  . 

Pyrites — Spanish  lump  quoted  at  15}a 
per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  42s.  6d.  from 
Huelva  to  southern  ports. 

Tancxten  Ore — Demand  is  still  ."strong  and 
supplies  short.  Wolframite  is  quoted  at  J22 
9  23.  and  scheelite  at  $26. 

lion  Trade  Review 

>KW    YORK — July    18 

Announcement  of  the  re.>;ult  of  the  con- 
ference at  Washington  last  week,  says  "Iron 
Age."  between  Government  heads  and  the 
commttteo  of  steel  manufacturers  gave  an 
abrupt  check  to  business  in  iron  and  steel 
on  any  large  scale.  The  vague  ideas  the 
trade  has  entertained  for  some  weeks  of 
possible  readjustments  that  would  have  far 
reaching  effects  were  sharpened  into  real 
prospects  by  the  ■  President's  message  to 
business  calling  for  the  same  jirices  to  the 
public    as    those    fixed    by    the    Government. 

Steel  producers  have  expected  to  accept 
special  prices  from  the  Government  and  to 
have  its  re(]uirements  take  up  an  increas- 
ing share  of  their  output ;  but  Chairman 
Gary  in  his  address  to  the  Iron  and  Steel 
Institute  late  in  May  said  that  they  also 
expected  that  as  costs  of  production  were 
advancing  the  Government  would  be  willing 
to  increase  its  purchasing  prices  according- 
ly. 

PITTSBVRGH — Jnly  17 

The  iron  and  steel  markets  have  come  to 
practically  a  complete  standstill.  The  cause 
commonly  assigned  is  the  expectation  that 
there  will  be  regulation  of  prices  by  the 
fJovernment.  directly  or  indirectly,  which,  of 
course,  would  be  at  much  lower  levels  than 
lately  obtaining.  There  is.  however,  noth- 
ing approaching  definite  Information  as  to 
what  is  likely  to  be  done,  there  being  simplv 
the  statement  of  the  Secretary  of  Wan 
la-st  Thursday,  that  steel  for  the  Govern- 
ment would  be  priced  at  a  level  insuring 
rea-sonable  profits  to  the  steel  makers,  with 
allowance  for  the  need  of  the  industry  to 
expand,  and  the  plea  of  the  President,  as 
to  materials  In  general,  that  there  should 
be  one  price  to  the  private  buyer  and  to 
the  Government.  This  is  hardly  tangible 
enough  to  stop  business  and  there  is  room 
for  assuming  that  one  cause  of  the  market 
naching  its  present  stand.still  is  that  buy- 
ers find  they  cannot  afford  to  pay  present 
market  prices.  The  steel  market  always 
becomes  quiet  when  prices  stop  advancing, 
for  price  adv.inres  are  the  chief  stimulus  to 
activity.  The  ordinary  consumer  can  hard- 
ly afford  to  pay  present  prices,  seeing  that 
they  are  about  double  the  prices  being  paid 
r»n  deliveries  now  being  made,  against  old 
eontraets.  The  market  for  finished  wares 
ha."»  not  been  adjusted  to  a  cost  of  mate- 
rial .so  much  higher. 

Pig  Iron — vVpart  from  some  small  sales 
of  prompt  Iron  at  former  prices,  and  rumors 
of  rut  prices  on  larger  tonnages,  wholly 
unconfirmed,  there  Is  nothing  new.  the  pig 
iron  market  simply  marking  time.  We  con- 
tinue to  quote:  Be.s.semer.  SSBfi  S7.5n  :  basic. 
JSIfi.T.I:  foundry  and  malleable.  $<>.1*i  5«. 
fob  valley  furnaces.  95c.  higher  delivered 
Pittsburgh 

Steel — There  have  been  no  transactions 
of  the  least  moment  In  billets  or  sheet  bars 
within  the  past  fortnight  and  there  Is  no 
prospect  of  business  being  done.  Former 
riuotations  ma.v  be  repented,  but  they  have 
become  practically  nominal:  Billets,  i^Bti 
100;  sheet  bars.  IIOBTrlin. 


Ferroalloys 


Frrromanganeae — The    market    Is    easier, 
offerings  being  light  but  demand  Btlll  light- 
er    AM  the  statl«'irs  and  computations  thus 
far    have    Indirnted    that    up    to    date    sup- 
filles   have    been    ample.    In    Imports   of  ore 
■  r     .t1I>.-..     prnvidi'l     ihere     has     been     any 
all    In    the    con.«umpllon.    and 
Mes  estimate  that  the  average 
per     ton     r,f     steel     made 


Wi'h     fe 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS — Continued 
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Aluka  Cold  M I 

Alaaka  Juneau  ...  I 
Am..«m.*  Ret  .com. 
Am.  .sm.  A  Ref .  p( 
Am.  Sm.  Sec  .  pt .  A 
Am.  .Sm.  Sec.,  pt.  B 


Bethlehem  Steel       I 
Bethlehem  Steel,  pf. 
Butte  A  .Superior., 
Cerro  de  Paaco.     , 

Chile  Cop 

Chino   ' 

Colo  J-tiei  *  Iron 
Crucible  Steel. 
Dome  Mines. 
Federal  M.  4  S 
Federal  M.  A  S  .  pt 
Great  Nor  .ore rtt 
Greene  Cananea 
Gulf  States  Steel 


Adventure . 

Ahmeek 

.^leomali 

.■Vrlx.  Com.,  ctfs 
Arnold 
Bonanza 

Butte-Ballaklava. 
Calumet  A  Ariz  . 
Calumet  A  Hecla.. 
Centennlal 
Copper  Raiiire  .  .  . 
Daly  West  . 


34  i  Davl»-Dal. 

201  Fjist  Butte 

.521  Franklin 

48)  (iranby 


iternatlonal  Nickel       3^M    I    M 


Helvetia 

Indiana 

Isle  Royale     . 
Keweciuv. 
Lake 
I.a  Salle 
Mason  Valley 


Ontario  Mln    

Qulrksllver   

Qulrksllver.  pt 

Ray  Con 

RepublleI.4S..com. 
Republic  I.  *  S.  pl 


Mayflower 

MlchlKan   

Mohawk. 
New  Arcadian 
New  Idrla 
North  Butte.  . . 


Old  Dominion. 

Osceola 

QtUney . 


N.  Y.  ClTRBt 


St.  Mary's  M.  L. 

Santa  Fe   

Seneea  Mines 

Shannon 

.Sliattuck-.\r1i.     . 

So.  Ijike 

So.  Utah 

,  ,     ,  ,  1 1  Superior 

July  17||  Sup«1or  4  Bost. 


Grecnmonster.. 
Hecla  Mln  .  .  . 
Howe  Sound . . 
Jerome  Verde. 

Kerr  Lake 

Mafnna 


Richmond 

Rochester  Mines 
SI  Joseph  Lead. 
Standard  S.  L. . , . 

Stewart 

Success   

Tonopah 

Tonopah  Ex 


TrlblUllon 

Troy  Arlxona 

Vnlted  Cop     . 
t"nltefl  Verde  Kjl 
fnltwl  Zinc 
fllra  Mines 
White  Knob,  pt. 


SAN  FRAN." 


u 


Xi- 


V.  S.  Smeltinc 
I  U.  S.  SmelfE.  pf 

Utah  Apex     . 

UtAh  Con 

t'lah  Metal. 

,  Victoria 

I  Winona 

I  WolverlDe 

I  Wyandot. 


BOSTON  CURB*   July  17 


Alaska  Mines  Corp 


f'aliimet-CorbIn 

Chief  Con 

Cortea 

Crystal  Cop 


Iron  Cap  Cop  .  pf. 
Mexlran  Metals 


SALT  LAKE* 


n«iit  A  Belcher.. 

( 

Bullion   

r'Alednnla 

( 

Challenge  Con 

c 

Confldonrr       ... 

Con.  Virginia 

: 

OoiiUl  A  Curry 

1 

llril.-  .\  Vr.r.>r.«« 

;:  . 

< 

S.H  llelrlKf      

( 

Sierra  NevaaU     . 

1 

1 

I'labcoo 

t 

Ilelmont     

4  : 

Jim  Butler   . 

MaeNanuirB.    . 
MMmr 

1 

< 

M..ni  -TonotMh. 

2 

1    Ml*        .  .         . 

'Hi  (.•on 

'l 

•  ....,1,  Kmc   : , 

J 

l<  field  Daisy 

1 

Utirence 

.  mils 

:  : 

•  l'>iinutn 

I  . 

■■■■■••    'IB* 

1  .1 

llll  Jim 

u 

ITnllMl  RMUni 

J4   11  May  Day 


llaDry 


U  'I  Wed  rxww 
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A  Florida  Rare-Mineral  Deposit 

By  DONALD  M.  LIDDELL 

Consulting  Metallurgical   Engineer,   New   York 


Ilmenite,  zircon,  rutile  and  monazite  sand  are 
found  in  a  beach  sand  near  Jacksonville,  Fla. 
The  deposit  is  being  tvorked  by  a  suction  dredge, 
the  sand  being  table-concentrated  and  the  concen- 
trate dried.  Ilmenite  is  then  'removed  k j  mag- 
nets, and  the  tailings  from  the  magnetic  concen- 
trator are  again  tabled  to  separate  the  monazite 
sand,  zircon  and  rutile. 

ON  THE  East  Coast  of  Florida,  a  little  below  the 
mouth  of  the  St.  Johns  River,  lies  a  beach-sand 
deposit  from  which  most  of  the  present  produc- 
tion of  ilmenite  and  monazite  sand  in  the  United  States 
is  being  derived.     The  discoverj-  of  this  deposit  is  due 


However,  to  make  sure  they  were  not  going  into  a 
business  that  was  capable  of  unlimited  competition  they 
made  a  survey  of  the  beach  sands  from  Savannah  to  the 
southern  tip  of  Florida  and  up  the  west  coast  as  far  as 
Tampa,  where  the  beach  becomes  calcareous,  and  it  was 
believed  that  no  further  investigation  was  necessary. 
The  deposit  taken  up  by  them  was  the  only  one  found. 

It  lies  between  the  mouths  of  the  St.  Johns  River 
and  North  River,  at  Jacksonville  and  St.  Augustine  re- 
spectively. The  beach  is  a  little  over  22  miles  long,  of 
which  about  10  appears  to  be  workable,  and  of  which 
17  miles  is  held  by  Buckman  &  Pritchard.  To  the 
north  the  resorts  of  Atlantic  Beach  and  Pablo  Beach 
appear  to  mark  the  limits  of  workability,  as  the  surface 
improvements  are  worth  more  than  the  underlying  min- 
erals;  to  the  south  the  sand   gradually  grows   poorer 


AN  EXCAVATION   OX  THE   FLMl:li'\    1   i; 

to  H.  H.  Buckman  and  G.  A.  Pritchard,  its  present  own- 
ers and  workers,  and  was  the  outcome  of  an  exhaustive 
investigation  of  the  resources  of  Florida  in  fireclays, 
glass  sand,  infusorial  earths,  etc.,  originally  undertaken 
for  some  of  their  friends.  The  presence  of  ilmenite  in 
a  sample  of  sand  was  observed,  and  study  of  the  deposit 
convinced  them  it  was  present  in  commercial  quantity. 


until  only  traces  of  the  valuable  minerals  are  met  with 
in  the  low-lying  sand  spit  that  terminates  the  beach, 
from  which  one  looks  across  to  Anastasia  Island  and 
the  towers  of  St.  Augustine. 

The  coast  at  the  Buckman  &  Pritchard  property  con- 
sists of  -i  gently  sloping  beach,  about  520  ft.  wide  at  low 
tide,  a  series  of  dunes  about  200  ft.  wide  and  rising  to  a 
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mean  height  of  about  12  ft.  above  high  water,  behind 
which  is  a  vallej-  paralleling  the  coast.  This  valley  is, 
for  about  13  miles,  occupied  by  the  Guano  River,  which 
flows  south  to  the  North  River.  The  Guano  rises  a  little 
to  the  south  of  the  Buckman  &  Pritchard  mill,  which 
is  itself  about  41  miles  south  of  Pablo  Beach.  To  the 
north  the  valley  forms  part  of  the  "hammock,"  the  local 
name  for  a  bad  lands  of  sand,  scrub  palmetto  and  snakes, 
that  two  or  three  miles  inland  give  way  to  pine  woods. 
The  deposit  appears  to  be  a  natural  concentration  by 
wave  action,  and  the  maximum  richness  occurs  near  the 
mill. 

The  workable  portions  of  the  deposit  are  the  dunes 
themselves,  which  appear  to  be  payable  for  50  ft.  below 
mean  high-water  level,  and  a  concentration  along  their 
base,  known  as  the  "Friendship  vein."  This  is  about 
70  ft.  wide  and  has  an  average  thickness  of  about  9 
ft.,  besides  which  about  8  ft.  of  lower  grade  below  this 
seems  to  be  workable.  This  concentration  is  very  re- 
markable. Sand  taken  from  any  portion  of  the  property 
(in  the  15  miles  of  greatest  richness)  will  show  the 
ilmenite  readily  by  either  blowing  or  washing,  but  in  the 
Friendship  bed  the  black  stands  out  in  the  material  as 
mined,  as  shown  in  the  accompanying  illustration. 


Of  the  rich  Friend.ship  bed  there  seems  to  be  about 
1,025,000  tons,  and  of  the  low-grade  beach  sand  about 
31,750,000  tons  clearly  profitable  and  perhaps  10,000,- 
000  tons  more  that  may  prove  workable.  The  fineness 
of  the  deposit  is  astonishing.  Of  2500  lb.  taken  as  a 
sample,  about  4  oz.  of  it,  chiefly  shells,  would  not  pass  a 
12-mesh  screen.  From  small  amounts  of  material  tested 
the  results  are  about  the  same  on  a  40-mesh  screen. 

The  fineness  of  the  deposit  renders  mining  the  sim- 
ple problem  of  taking  up  the  beach  and  dunes  with  a 
suction  dredge,  putting  the  sand  over  a  concentrating 
table  and  using  the  tailings  to  fill  up  the  valley  spoken 
of  as  lying  behind  the  dunes.  Ultimately  it  is  planned 
to  put  the  roughing  tables  on  the  dredge  and  convey 
only  the  concentrates  to  the  mill,  but  at  the  time  of  my 
visit  the  roughing  tables  were  in  the  mill  and  every- 
thing was  sent  to  it. 

At  present  the  capacity  of  the  dredge  is  not  great 
enough  to  give  the  mill  suflicient  tonnage  to  turn  out 
the  amount  of  ilmenite  being  shipped,  so  mining  is 
being  conducted  on  the  Friendship  bed  and  the  material 
sent  to  the  mill  by  freight  car.  The  dredge  is  kept  in  a 
pond,  partly  because  the  richer  material  is  back  from 
the  ocean,  partly  to  avoid  losing  the  dredge  or  the  con- 
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l.ciSKR  VIEW  OF  THE  PL.XNT 


A  mineralogical  study  of  this  deposit  was  made  by 

D.  H.  Newland,  of  the  New  York  State  Geological  Sur- 
vey. He  states  that  in  order  of  abundance  the  minerals 
occur  as  follows:  Quartz,  ilmenite,  zircon,  epidote,  ru- 
tile,  staurolite,  monazite,  cyanite,  spinel,  garnet,  corun- 
dum, tourmaline,  pyroxene,  amphibole,  feldspar,  xeno- 
time,  pyrochlore  and  magnetite.  Platinum  is  present, 
but  neither  gold  nor  silver  has  been  identified.  The 
"epidote"  seems  open  to  question,  as  the  mineral  appar- 
ently so  identified  by  Newland  appears  to  contain  about 
ISTf  of  titanium.     However,  this  is  a  minor  matter. 

About  33,000.000  Tons  Workable  Material 

The  deposit  has  also  been  examined  by  Prof.  Charles 

E.  Locke,  of  Boston,  who  ran  several  mill  tests  on  large 
quantities  of  the  .sand.  His  average  results  on  the 
Friendship  bed  were  as  follows:  Ilmenite,  5.43',  ;  ru- 
tile,  0..59;  monazite,  0.08;  zircon,  1.96%.  On  the  dune 
sand  he  obtained:  Ilmenite,  l.OGS'^r  ;  rutile,  0.12:  mona- 
zite, 0.016,  and  zircon,  0.46%. 

In  regard  to  the  results  on  the  dune  sand,  however, 
the  per  cent,  of  ilmenite  is  low  acrorfling  l)oth  to  operat- 
ing result.s  obtained  by  Eurkman  &  Pritchard  and  to  a 
mill  run  made  by  me.  In  justice  to  Professor  Locke 
I  was  told  that  he  was  more  interested  in  the  monazite 
content  and  did  not  try  to  make  high  ilmenite  recovery: 


necting  pipes  in  a  storm.  This  pond,  as  well  as  the  mill. 
is  supplied  from  an  artesian  well  that  gives  about  2.800,- 
000  gal.  of  water  per  day  when  allowed  to  flow  freely 
under  its  natural  pressure  of  31  lb.  per  sq.in.  This, 
it  may  be  remarked  in  passing,  is  much  larger  than  the 
famous  wells  of  New  Zealand.  The  water  is,  like  most 
of  the  Florida  East  Coast  waters,  strongly  impregnated 
with  sulphureted  hydrogen,  but  on  standing  it  becomes 
palatable  as  well  as  good  for  boiler  use. 

Wet  Concentration  Followed  by  Magnets 

As  stated,  the  first  process  is  a  simple  wet  concen- 
tration. The  concentrates  are  then  completely  dried. 
Up  to  date  driers  of  the  type  used  for  foundry  sand 
have  been  employed,  but  a  Rugples  drier  is  being  in- 
stalled. The  dried  concentrates  are  then  put  through 
Ding's  magnetic  concentrators  working  at  15  amp.,  thus 
removing  the  ilmenite.  The  magnetic  tailings  are  then 
put  hack  over  the  tables  (five-deck  tables  are  to  be  used 
in  the  future  for  this). 

On  this  second  tabling  the  display  of  colors  in  the 
bands  on  the  deck  is  very  pretty.  Along  the  top  edge 
of  the  table  is  a  dark-brown  streak  of  some  unknown 
mineral,  carrying  about  U  oz.  Pt  per  ton  of  streak,  then 
comes  a  dirty  yellow  band  of  monazite  sand,  a  white 
band  of  zircon,  a  red  one  of  rutile,  and  finally  a  broad 
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greenish-yellow  belt  of  staurolite  and  epidote  (?)  fading 
off  into  a  chemical  miscellany  in  which  white  silica  pre- 
dominates. 

So  far  the  commercial  products  are  ilmenite  (the  con- 
centrate carrying  about  52%  Ti),  zircon  and  monazite 
sand,  although  rutile  and  garnet  should  easily  be  pro- 
duced commercially.  The  zircon  is  at  present  being 
ground  before  shipment,  an  interesting  feature  of  this 
being  that  toward  the  last  of  the  grinding  operation  the 
zircon  suddenly  swells  greatly,  disengaging  large  quan- 
tities of  helium  as  it  does  so. 

The  pi-oducts  are  shipped  out  and  supplies  received 
over  a  private  railroad  about  4^  miles  long,  connecting 
with  the  Florida  East  Coast  Ry.  near  Pablo. 

As  to  the  origin  of  the  deposit,  there  seems  to  be  no 
evident  explanation.  The  cerium-thorium  ratio  of  the 
monazite  sand  is  unlike  that  of  any  of  the  known  Caro- 
lina monazites,  and  also  unlike  the  known  South  Amer- 
ican sands.  We  probably  must  postulate  an  ancient  river 
with  its  mouth  near  the  site  of  the  present  mill,  deriving 
this  material  from  pegmatite  in  some  mountains  to  the 
north,  but  it  is  just  about  as  easy  as  it  is  to  accept  this. 


DREDGE  FOR  RECOVERING  THE  MINERAL, 

to  believe  the  explanation  that  it  is  part  of  the  coast  of 
the  lost  Atlantis. 

Along  this  line,  however,  a  portion  of  an  abstract 
from  the  Journal  of  the  Society  of  Chemical  Industry 
of  an  article  in  the  Bulletin  of  the  Imperial  Institute,  p. 
321,  1916,  may  be  of  interest: 

The  work  of  the  Mineral  Survey  of  Ceylon  during  1911-15 
was  devoted  mainly  to  searching  for  thorium-bearing  min- 
erals on  the  west  and  south  coasts  and  in  various  inland 
districts.  Along  the  coast,  most  of  which  is  bordered  by 
shallow  water,  "nambu" — a  natural  concentrate  of  heavy 
minerals  (mainly  ilmenite  and  magnesite  associated  with 
monazite,  garnet,  zircon,  rutile,  etc.)  varying  from  a  film 
to  several  feet  in  thickness  and  from  a  foot  to  several  yards 
in  width — was  found  at  many  points.  From  Colombo  to 
Dutch  Bay  Point  and  from  Puttalam  to  Kudremalai  the 
monazite  content  of  these  deposits  was  generally  under  3%; 
but  nambus  containing  7,  9  and  12''  resepectively  were 
found  at  the  mouth  of  the  Maha  Oya,  near  Marawila,  and 
near  Welaboda,  while  a  similar  deposit  near  Kudremalai 
contained  22".  Between  Colombo  and  Hambantota  the 
nambus  were  black  or  red  according  as  ilmeite  or  garnet 
predominated;  although  nearly  always  pi-esent  in  the  for- 
mer, monazite  was  seldom  found  in  the  latter.  .  .  .  On 
the  Moon  Plains  in  the  Nuwara  Eliya  disti-ict,  the  source  of 
a  nambu  rich  in  monazite,  xenotime,  corandum  and  zircon 
(the  first  two  containing  uranium)  was  traced  to  a  pegma- 
tite dike  the  richer  parts  of  which  were  found  to  contain 


310  grams  of  monazite  per  tnetric  ton.  An  acid  rock  of  the 
granulite  type,  containing  a  small  proportion  (20  grams  per 
ton)  of  monazite,  was  also  found  in  this  district;  and  it  is 
considered  probable  that  the  granular  monazite  so  widely 
distributed  in  the  alluvial  gravels  of  Ceylon  is  derived  from 
similar  rocks  of  the  granulite  series  and  not  from  the  peg- 
matite intrusions. 

The  question  of  origin  of  this  Florida  deposit  will 
probably  be  an  interesting  source  of  discussion  for  some 
time.  In  conclusion,  I  wish  to  thank  the  Chapin-Buck- 
man  Publicity  Co.,  of  Jacksonville,  Fla.,  for  furnishing 
the  photographs  from  which  the  accompanying  illustra- 
tions are  made. 

The  Pittsburg-Dolores  Mill 

By    E.   J.    SCHRADER 

Manager  for  the  Pittsburg-Dolores  Mining  Co. 

During  the  18  months  of  operation  of  the  Pittsburg- 
Dolores  mill,  at  Rockland,  Nev.,  there  was  milled  23,326 
tons  of  rock  from  the  mine,  2052  tons  from  dumps  and 
1890  tons  of  tailings,  having  a  total  value  of  about 
$230,370,  the  value  being  in  the  gold  content  of  the  ore. 
During  that  time  the  quantity  of  tailings  discharged 
had  an  average  value  per  ton  of  $0,814.  The  extraction 
was  90.4%.  The  average  cost  of  milling  was  $2.75,  but 
in  this  connection  it  is  well  to  note  that  the  costs  were 
reduced  from  $3.20,  during  first  six  months,  to  $2.28 
during  last  six  months,  notwithstanding  continual  in- 
crease in  the  price  of  supplies.  This  was  brought  about 
by  mechanical  improvements  and  metallurgical  saving. 
It  was  also  caused  by  the  increase  in  the  ratio  of  gold 
to  silver  in  the  ore,  which  enables  us  to  make  a  better 
extraction  and  also  materially  decreases  the  period  of 
treatment.  Bullion  is  now  worth  $3.52  per  oz.  In  Jan- 
uary, 1916,  we  were  receiving  only  $2.15  per  oz.  Only 
a  small  portion  of  the  increase  is  caused  by  the  present 
high  value  of  silver. 

The  average  ore  milled  per  day  was  49  tons.  This 
was  increased  to  60  during  last  year.  Assaying,  office 
and  general  expenses  averaged  73c.  per  ton.  Supplies 
increased  in  cost  from  12%,  for  some  minor  items,  to  as 
high  as  220%  during  the  period.  The  increase  is  esti- 
mated at  68c.  per  ton  for  the  period  over  the  prices  that 
prevailed  when  operations  were  started  in  the  summer 
of  1915. 

At  present  two  sets  of  rolls  are  used  and  the  treat- 
ment of  a  larger  tonnage  with  satisfactory  results  being 
impossible  with  these,  the  purchase  of  a  ball  mill  to 
replace  rolls,  screens  and  elevator  is  recommended.  It 
is  estimated  that  a  saving  of  $1200  per  month  can  be 
made  on  the  basis  of  80  tons  milled  per  day,  and  even 
better  rcsiJts  mcy  be  obtained  by  careful  work. 

Molybdenite  in  New  South  Wales 

The  Sydney  Daily  Sun  reports  the  discovery  of  a  large 
deposit  of  molybdenite  ore  near  Bathurst,  New  South 
Wales.  A  company  with  capital  of  $900,000  has  been 
registered  in  New  Zealand  to  exploit  the  mines. 

The  article  points  out  that  the  ore  has  been  tested  by 
drilling  and  that  on  every  part  of  the  property  the  de- 
posit has  been  tapped.  It  claims  that  the  average  molyb- 
denum in  the  ore  is  1.7%.  The  company  proposes  to 
put  up  a  mill  capable  of  treating  40  tons  of  ore  a  day, 
and  to  u.^e  electric  drills,  which  woulcil  indicate  a  possible 
market  for  American  manufacturers. 
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Drill  Bits  and  Drill  Steel  for  Metal  Mining 


By  GEORGE  H.  OILMAN* 


Explanations  and  further  details  of  manner  of 
sharpening  and  of  tempering  drill  bits.  Descrip- 
tion of  method  of  severing  rock  particles  from 
the  mass;  reaming  qualities  of  bits;  angle  of  cut- 
ing  edge;  width,  thickness  and  taper  of  the 
wings,  with  some  suggestions  to  operators  of 
drilling  machines. 

THE  various  letters  and  communications  that  have 
been  received  by  me  from  mining  men  in  different 
parts  of  the  country,  relative  to  my  article  of  the 
same  title  which  was  published  in  the  May  12  issue  of 
the  Journal  indicate  that  there  exists  in  the  minds  of 
some  readers  a  misconception  of  the  facts  that  I  at- 
tempted to  set  forth  especially  with  respect  to  the  essen- 
tia' qualifications  of  the  rock-drill  bit;  and  on  the 
strength  of  requests  for  more  detailed  information  on 
several  phases  of  the  subject  that  were  generalized  upon 
in  the  article  referred  to,  kindly  permit  me  to  elaborate 
on  several  points  that  apparently  were  not  made  suffi- 
ciently clear. 

The  essential  qualifications  of  the  rock-drill  bit,  re- 
gardless of  the  conditions  under  which  it  is  used,  are  as 
follows : 

Distribution  of  Work  Throughout  the  Entire 
Length  of  the  Cutting  Edge 

It  is  desirable  to  have  the  bit  so  made  that  the  load 
is  evenly  distributed  throughout  the  entire  length  of  the 
cutting  edge.  In  other  words,  the  shape  of  the  cutting 
edge  and  the  manner  in  which  it  is  applied  to  the  work 
should  be  such  that  when  dulled  by  natural  wear,  the 
flattened  surface  will  be  approximately  uniform 
througiiout  the  entire  length  of  the  cutting  edge.  As 
an  illustration,  if  we  were  to  so  proportion  a  single- 
cutting-edge  chisel  or  bull  bit  as  to  have  it  meet  this  re- 
quirement, it  would  assume  a  scroll  shape  corresponding 
to  the  letter  S  (as  shown  by  Fig.  \A)  with  the  length 
of  the  cutting  edge  per  unit  of  distance  from  the  axis 
of  the  bit  increasing  with  the  square  of  the  diameter. 
Such  a  bit  is  obviously  impractical,  but  by  making  a  bit 
with  four  wings  instead  of  two,  it  is  practical  to  secure 
the  desired  re.sult  (with  a  shape  as  shown  by  Fig.  3A) 
without  increa.sing  the  total  length  of  the  cutting  edge 
but  slightly  more  than  that  of  a  drill  bit  having  a  length 
of  cutting  edge  double  the  diameter  of  the  drill  hole, 
which  has  been  found  to  be  desirable  for  average  con- 
ditions of  ground. 

It  .thnuld  be  so  made  that  the  cutting  edge  may  be 
tempered  uniformly  throughout  its  entire  length  by  a 
practical  method.  Thi.s  may  be  accomplished  by  equal- 
izing the  area  of  conductivity  throughout  the  entire 
length  of  the  rutting  edge,  to  insure  a  uniform  distribu- 
tion of  the  he.'it  from  the  massive  portion  of  the  bit 
rearward  of  the  rutting  edge,  for  drawing  the  temper. 
In  the  previous  articl*-  the  double-arc  bit  (Fig.  12)  and 
the  chi.sel  bull  bit  f^Fig.  .^i  illustrate  typical  examples  of 
drill  bits  poaaesaing  this  qualiflcation.     The  cross-bit 
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(Fig.    8)    is   of  the   type   which    provides    for   a   very 
uneven  distribution  of  heat  from  the  massive  portion  , 
to  the  cutting  edge. 

The  bit  should  be  so  formed  that  the  depressions  made 
by  the  cutting  edge  as  it  is  rotated  axially  in  the  drill 
hole  cross  each  other  at  a  slight  angle,  thus  causing  the 
rock  to  be  broken  in  diamond-shaped  chunks  from  the 
bottom  of  the  drill  hole,  instead  of  chipping  or  crush- 
ing it  radially,  which  is  the  result  secured  with  the 
cross,  chisel,  rose  and  other  types  of  radial-cutting-edge 
bits.  The  methods  of  fracturing  the  rock  with  the 
double-chisel  bit  (Fig.  10),  the  "H"  bit  (Fig.  11),  the 
double-cross  bit  (Fig.  9)  and  the  double-arc  bit  (Fig. 
12),  as  shown  by  the  diagrammatic  drawings,  indicate 
the  manner  by  which  this  may  be  accomplished. 

Method  of  Severing  Rock  Particxes  from  Mass 

The  extremeties  of  the  wings  of  the  bit  adjacent  the 
terminals  of  the  cutting  edge  should  be  formed  with 
either  a  reaming  edge  or  a  reaming  surface.  Under  no 
circumstances  is  a  reaming  point  desirable. 

A  reaming  point  is  secured  when  a  rock-drill  bit  is 
made  in  the  form  of  a  true  cone,  resulting  from  the 
practice  of  finishing  the  forging  operation  in  a  cone  die 
of  the  drill  sharpener  (see  Fig.  2.4).  A  reaming  edge  is 
secured  when  the  outer  edge  of  the  forward  extremities 
of  the  wings  are  made  radial  from  the  axis  of  the  bit 
and  clearance  is  provided  by  tapering  the  wings  rear- 
wardly  at  a  fixed  angle  from  all  points  along  the  radial 
reaming  edge  (see  Fig.  3.4).  A  reaming  surface  is  se- 
cured when  the  outer  edges  of  the  forward  extremities 
of  the  wings  are  made  radial  from  the  a.xis  for  a  fixed 
distance  reai-ward  of  the  cutting  edge  (see  Fig.  4A). 

A  reaming  surface  may  be  employed  to  advantage 
only  when  the  rock  conditions  are  such  that  the  natural 
transverse  whipping  action  of  the  drill  bit  when  struck 
by  the  hammer  will  cause  it  to  cut  a  clearance  for  itself. 
The  effect  of  this  action  is  emphasized  in  ground  of  a 
granular  nature  in  which  the  rock  particles  are  readily 
disintegrated  from  the  side  walls  by  the  natural  crush- 
ing or  chattering  action  of  the  bit,  under  which  con- 
ditions it  will  cut  a  round  hole  of  greater  diameter  than 
the  maximum  diameter  of  the  bit.  Inasmuch  as  such 
reaming  qualities,  dependent  upon  the  area  of  the  sur- 
face in  contact,  provide  for  wear-resisting  qualities,  it 
is  advisable  to  employ  as  great  a  reaming  surface  as 
the  conditions  of  the  ground  will  permit  without  im- 
posing undue  duty  upon  the  rotating  mechanism  of  the 
drill. 

For  all  conditions  of  ground  where  a  reaming  sur- 
face is  not  permissible,  it  is  recommended  that  the 
reaming  qualities  of  the  bit  be  determined  by  a  reaming 
edge  the  clearance  angle  of  which  should  be  as  slight  as 
the  conditions  of  the  rock  will  stand.  A  clearance  angle 
for  the  reaming  edge  of  .5'  should  be  employed  in  prefer- 
ence to  an  angle  of  7"  unless  the  greater  clearance  is 
e.i.sential  to  secure  the  required  freedom  of  rotation,  for 
the  smaller  the  amount  of  reaming  clearance  the  le.ss 
will  be  the  reduction  in  gage  diameter  by  wear  of  the 
bit  in  service. 
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MrrHOD  or  developing  a  single  cutting 
EKE  drill  bit  or  such  shape  that  the  work 

IS  EVENLY  DISTRIBUTED  THROUGHOUT  THE 
ENTIRE  LENGTH  OF  THE  CUTTING  EDGE 

FIG.  lA 


DOUBLE  ARC  DRILL  BIT 
WITH   REAMING  POINTS 

BIT  MADE  IN  FORM  OF  A  14"  TRUE    CONE 
RESULTING  FROM  PRMJICE  OF  FINISHING  THE 
FORGING  OPERATION  IN  A  CONE  DIE 
NOTE  ABSENCE  OF  WEAR  RESISTING  REAMING 
QUALITIES 

FIG.  2A 


DOUBLE  ARC  DRILL  BIT 
WITH   REAMING   EDGES 

OUTER  EDGES  OF  THE  FORWARD  EXTREMITIES  OF 
WINGS  MADE  RADIAL  FROM  THE  AXIS  AND  S" 
CLEARANCE  PROVIDED  BY  TAPERING  THE    WINGS 
REARWARDLY  FOR  DISTANCE  OF V4" FROM  ALL 
POINTS  ALONG  THE  RADIAL   REAMING    EDGE 

FIG.  3A 


3"DIAMETER 


RELATIVE  AMOUNT  OF  ROCK  PARTICLES 
REMOVED  FROM  DRILL  HOLES  OF  DIFFERENT 
DIAMETER  PER  LINEAR  INCH  OF  ADVANCE 


HOLE   10'  DEEP      ,,, 
BOTTOMING  DIAM.  li 
?4' STEEL  CHANGE  ,-„ 

PRin  B'TGAGE  VARIATION /4 


tiS^ 


DOUBLE  ARC   DRILL  BIT 
WITH    REAMING  SURFACES 

FORmRD  EXTREMITIES  OF  WING  MADE  CYLINDERICAL 

FOR  DISTANCE  OF i/4" BACK  FROM  CUTTING   EDGE 

WINS  TAPER    14° 

FIG.  4A 


WORK  PERFORMED  FOR  NO  REASON  OTHER  THAN  THAT 

OF  PROVIDING  MEANS   TO  COMPENSATE  FOR  WAR  OF  THE 

DRILL  STEEL    GAGE) 


CUBICAL  CO/m/T    /^  ^\ 

OFmCKPARTUES/  \ 

NEaSSARYTBBE  \ 

\  REMOVED  FROM  [  \ 

THE  ABOVE  DRIU\  I 


\.,^___,^FIG.  6A  V,._^^ 


NECESSARY  WORK 


nCUBKAL  CONTENl 
oFRoa/wmcs 
fEMOVED  FROM 
ABOVE  DRU  MOII 
FOR  NO  REASON 
OTHER  THAN  TO 
iOHPCNsmroR 

VICAR  criHl  sir 
GAGE 
LOST    WORK      141 369  CUM 
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For  average  conditions  of  ground  a  cutting-edge  angle 
of  90°  is  recommended.  For  soft  ground  a  more  acute 
angle  than  90"  may  be  employed  to  advantage,  depend- 
ing somewhat  on  the  abrasive  qualities  of  the  rock, 
while  for  hard,  brittle  ground  a  greater  angle  than  90' 
may  be  employed.  In  ground  of  a  flinty  nature,  which 
shatters  readily,  a  cutting  angle  of  120"  is  permissible. 

The  width  or  thickness  of  the  wings  should  be  great 
enough  to  withstand  without  undue  breakage*  the  hard- 
ness of  the  ground  to  be  drilled.  The  thicker  the  wings 
the  less  will  be  the  available  clearance  for  the  ejection 
of  the  rock  cuttings,  but  as  the  thickness  of  the  wings 
may  be  increased  in  proportion  to  the  hardness  of  the 
ground,  the  clearance  space  for  the  ejectment  of  the 
rock  cuttings  will  decrease  inversely  in  direct  propor- 
tion, so  that  the  requirements  of  the  ground  are  auto- 
matically met  by  making  a  change  in  either  direction. 
The  degree  of  taper  for  the  wings  in  blending  the  bit 
into  the  steel  body  should  be  such  that  the  reaming  and 
cutting  edges  are  properly  supported.  For  average 
conditions  a  wing  taper  of  14"  gives  the  desired  results. 

Best  Types  of  Equipment 

When  determining  the  best  type  of  rock-drilling 
equipment  for  any  fixed  set  of  conditions,  it  should  be 
remembered 

That  the  rock-drill  bit  is  the  business  end  of  nearly 
ever>-  rock-excavating  proposition. 

That  the  logical  way  to  drill  holes  in  rock  is  by  first 
determining  the  requirements  of  the  ground  and  then 
providing  drilling  equipment  to  meet  the  requirements 
to  the  very  best  advantage.  That  this  may  be  done 
only  after  you  have  decided  upon  the  depth  and  the  size 
of  drill  hole  at  its  bottom  diameter  that  will  be  re- 
quired to  handle  the  burden  you  are  to  impose  upon  it. 

That  when  this  is  determined,  the  less  the  variation 
in  size  between  the  bottoming  diameter  of  the  drill 
hole  and  its  mouth,  the  greater  will  be  the  rate  of  pene- 
tration throughout  the  entire  length  of  the  drill  hole. 

That  the  duty  of  a  rock-drill  bit  is  to  disintegrate  the 
rock  particles  from  the  bottom  of  the  drill  hole  and 
al.so  from  the  side  walls. 

That  there  is  a  wide  distinction  to  be  drawn  between 
drilling  a  round  hole  in  rock  and  in  removing  a  corre- 
sponding amount  of  rock  particles  from  the  mass,  under 
conditions  where  the  rock  may  be  disintegrated  by 
chipping  to  a  free  face. 

That  by  increasing  the  size  of  the  drill  hole  from  1 
in.  to  2  in.  diameter,  the  work  that  the  rock-drill  bit 
has  to  do  i.H  increased  four  times,  and  that  when  drilling 
a  3-in.  diameter  hole  the  drill  bit  has  a  duty  to  perform 
nine  times  as  great  as  when  drilling  a  hole  1  in.  in 
diameter  (see  Fig.  5A). 

That  drilling  speed  in  rock  varies  approximately  with 
the  square  of  thf  diameter  of  the  drill  hole;  or  in  other 
words,  the  rate  of  penetration  varies  inversely  with  the 
amount  of  rock  removed  from  the  drill  hole. 

That  the  difference  in  area  of  the  drill  hole  between 
its  bottom  diameter  and  its  mouth  represents  work  per- 
formed for  no  other  reason  than  that  of  compensating 
for  wear  of  the  gage  of  the  drill  steel  (see  Fig.  O/l). 

That  it  is  possible  to  so  make  the  reaming  qualities 
of  a  rock-drill  bit  that  wear  will  be  .slight  and  that  under 
present-day  conditions,  if  a  I -in.  variation  in  gage  is 
employed  it  is  practical  to  reduce  this  to  ^j  In.  variation. 


That  under  average  present-day  conditions  rock  drills 
weighing  150  lb.  are  employed  for  no  other  reason  than 
that  of  securing  a  force  of  blow  sufficient  to  cut  rock 
with  the  large-gage  bits  that  are  used  as  starters,  and 
that  the  use  of  drill  steel  of  H  in.  diameter  is  re- 
quired only  to  support  the  cutting  end  of  large-gage  bits. 

That  with  the  hammer  drill  the  absorption  of  energy 
of  the  blow  in  transmission  to  the  rock  increases  with 
the  weight  of  the  rock-drill  steel. 

That  vibraton,'  shock  is  an  important  factor  in  the 
many  causes  that  result  in  fatigue  of  rock-drill  steel 
and  that  within  reasonable  limits  a  light,  rapid  blow 
produces  more  fatigue  that  a  slower  heavier  blow. 

That  a  heaN'y,  slow  blow  does  not  wear  the  gage  of 
rock-drill  bits  in  service  as  rapidly  as  a  light,  fast  blow. 

That  you  put  life  into  rock-drill  bits  by  hammering 
during  the  forging  operation,  which  has  the  effect  of 
refining  the  grain  and  removing  forging  strains  that 
would  otherwise  exist.  That  when  tempering  drill  steel, 
the  one  important  essential  is  to  quench  the  heated  bits 
at  the  critical  point. 

That  automatic  quenching  and  tempering  of  drill 
steel  is  desirable. 

That  bits  should  be  equipped  with  a  reaming  edge  or 
a  reaming  surface — never  with  a  reaming  point. 

That  the  cutting  edge  of  a  rock-drill  bit  should  be  so 
made  that  the  work  is  approximately  evenly  distribu- 
ted throughout  its  entire  length.  It  is  impossible  to 
secure  this  result  with  a  radial  cutting-edge  bit. 

That  the  reaming  qualities,  the  angle  of  the  cutting 
edge  and  the  thickness  of  the  wings  are  the  only  vari- 
ables required  to  adapt  a  bit  to  all  kinds  of  ground. 

Dull  Steel  Induces  Breakage 

That  dulled  drill  bits  are  conducive  to  breakage  of 
drill  steel  and  drill  parts,  as  breakage  is  largely  deter- 
mined by  a  lack  of  cushioning  effect  due  to  penetration. 

That  inspection  of  the  finished  steel  before  it  leaves 
the  smithshop  and  that  such  inspection  of  the  bit  and 
shank  ends  be  made  with  ring  limit  gages  is  recom- 
mended. 

That  under  average  present-day  conditions  an  addi- 
tional expenditure  of  $10  in  the  drill-sharpening  shop 
should  mean  a  saving  of  $200  underground. 

That  the  one  important  point  to  strive  for  is  to  mini- 
mize the  personal  equation  in  the  smithshop  and  also 
as  applied  to  the  operation  of  the  drill  underground. 

That  proper  care  in  the  selection  and  working  of 
rock-drill  steel  will  under  present  standard  practice  re- 
sult in  the  use  of  lighter  rock  drills  and  mountings, 
dispensing  with  the  "two-man"  rock  drill  except  under 
special  conditions;  lighter  and  smaller  air  hose;  lower 
air  consumption,  smaller  drill  steel,  higher  rate  of  pene- 
tration, less  wear  of  drill  bits  per  unit  of  depth  of  drill 
hole,  better  rlet.ning  of  drill  holes  due  to  reduction  in 
size  of  drill  hole,  loss  drill  steel,  less  breakage  of  drill 
steel,  fewer  stuck  drill  steels  and  less  ill  temper  on  the 
part  of  the  drill  operator. 


Steel  PRonucrioN  of  Austria-Hungary  in  lOlfi  was: 
Bessemer,  34.3,714:  openhearth,  2,89.3,409:  crucible,  .34,- 
033:  electric,  47.247:  forgings.  18,204:  total,  3..336,607 
metric  tons,  which  was  an  increase  of  650,381  tons  over 
1915.  Of  the  total  Austria  produced  2,.501.070  tons; 
Hungar>-.  813.433  tons;  Bosnia,  22,104  tons. 
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North  American  Flotation  Plants 

The  accompanying  list  covers,  as  nearly  as  possible 
the  plants  in  North  America  making  use  of  flotation  in 
some  form  and  upon  some  scale.  It  is  expected  that 
it  will  be  found  incomplete,  since  it  has  been  very  diffi- 
cult to  find  all  those  using  the  process,  and  there  are 
probably  some  duplications,  due  to  the  various  sources 
of  information. 

Some  of  the  firms  listed  were  using  flotation  only  ex- 
perimentally, and  it  follows  that  some  of  them  may  have 
ceased  its  use  after  a  period  of  investigation.  The  list 
is,  however,  representative  of  considerable  work,  and 
it  is  to  be  hoped  that  it  will  prove  of  some  value. 

FLOTATION  PLANTS  OF  NORTH  AMERICA 
Name  of  Company  Situation  of  Works 

Alaska  Gold  ilines  Co Juneau,  Alaska 

Alhambra  Mining  Co.,  Ltd Office,       Empire      State 

Building,  Spokane,Wash. 

Allgrove  Mining  and  Milling  Co..  .  Nederland,  Boulder  Co., 

Colo. 

Amalgamated     Pioche    Mines    and 

Smelters   Corporation    Pioche,  Nev. 

American  Metal  Producing  Co. .  .  .  Black  Hawk,  Colo. 

American  Smelting  and  Refining  Co.  Denver,  Colo. 

Argo  Reduction  and  Ore  Purchas- 
ing Co Idaho   Springs,  Colo. 

American  Zinc,  Lead  and  Smelting 

Co Mascot,  Tenn. 

Algonkian  Mines  Co Groom  Creek,  Ariz. 

Amador   Mine   Co Iron  Mountain,  Mont. 

Antelope  Star  Mining  Co Milford,  Utah 

Afterthought    Copper    Co Ingot,  Shasta  Co.,  Calif. 

Ajax  Gold  Mining  Co Victor,  Colo. 

Alaska    Copper    Corporation Strelna,  Alaska 

American   Molybdenum  Co Kingman,  Ariz. 

Apex  Copper  Co Hayman,  Park  Co.,  Colo. 

Arizona  Butte  Mines  Co Kingman,    Ariz. 

Arizona  Empire  Copper  Mines  Co..  Parker,  Ariz. 

Arizona  Hercules  Copper  Co Ray,  Ariz. 

Arizona   Mine    Humboldt,  Ariz. 

Ash  Peak  Mines  Co Duncan,     Greenlee     Co., 

Ariz. 

Aspen  Mines   Silverton,  Colo. 

Atlanta  Mines  Co Goldfield,  Nev. 

American  Ore  Flotation  Co Silverton,  Colo. 

Amparo  Mining  Co Etzatlan,  Jalisco,  Mexico 

Anaconda  Copper  Mining  Co Anaconda,  Mont. 

Arizona  Copper  Co.,  Ltd Clifton,  Ariz. 

Atlas  Mining  and  Milling  Co Sneffles,  Colo. 

Atwater,  M.   W Basin,  Mont. 

Butte  &  Superior  Mining  Co Butte,  Mont. 

Buster  Consolidated  Mines  Co..  .      Jarbidge,  Elko  Co.,  Nev. 

Butte-Duluth    Mining    Co Butte,  Mont. 

Bingham-New   Haven    Copper   and 

Gold  Mining  Co Bingham    Canyon,    Salt 

Lake  Co.,  Utah 

Borealis  Cons.  Mines  Co Auburn,  Placer  Co.,  Calif. 

Broderick  Mining  Co Freeland,  Colo. 

Black  Cloud  Mining  Co Salina,  Boulder  Co.,  Colo. 

Boise-Rochester  Mining  Co Atlanta,     Elmore     Co., 

Idaho 

Bon  Ton  Mining  and  Leasing  Co..  Pitkin,  Colo. 

Bully     Hill     Copper     Mining     and 

Smelting  Co Winthrop,     Shasta     Co., 

Calif. 

Bunker  Hill  Mines  Co Tombstone,  Ariz. 

Bunker  Hill  &  Sullivan  Mining  and 

Concentrating  Co Kellogg,  Idaho 

Battle    Mountain    Mining   and    De- 
velopment Co Battle  Mountain,  Nev. 

Ben  Harrison  Mines Whitney,  Ore. 

Big  Four  Exploration  Co Atkinson,  Utah 

Big  Giant  Leasing  Co Silverton,  Colo. 

Bingham  Mines  Co Bingham,  Utah 

Bluestone  Mining  and  Smelting  Co.  Yerington,  Lyon  Co.,  Nev. 

Bluebird  Mining  and  Refining  Co.  .  Office,  .501  C.  of  C.  Build- 
ing, Spokane,  Wash. 

Boston  &  Corbin  Mining  Co Corbin,     Jefferson     Co., 

Mont. 

Bradshaw  Reduction  Co Crown  King,  Ariz. 

Brooklyr    Mining   Co Maxville,  Mont. 


Name  of  Company  Situation  of  Works 

Beaver  Consolidated  Mining  Co Cobalt,  Ont.,  Canada 

British  Columbia  Copper  Co.,  Ltd.  Greenwood,  B.C., Canada 
Britannia  Mining  and  Smelting  Co.,  Britannia   Beach,   B.   C, 

Ltd Canada 

Broadwater  Mills  Co Park  City,  Utah 

Brockmann  &  Co Magdalena   District,  So- 
nera, Mexico 
Butte  Central  Mining  and  Milling 

Co Butte,  Mont. 

Canada  Copper  Corp.,  Ltd Greenwood,  B.C.,  Canada 

Castle   Copper   Co Prescott,  Ariz. 

Consolidated  Copper  Mines  Co Eureka,  Juab  Co.,  Utah 

Caldo    Mining    Co Frisco,  Utah 

Chino  Copper  Co Hurley,  Grant  Co.,  N.  M. 

Cash   Mine   Co Prescott,  Ariz. 

Contact  Copper  Co Contact,  Nev. 

Copper  Hill  Mining  Co La  Plata,  Colo. 

Columbus  Mines  Co La  Plata,  Colo. 

Caledonia  Mining  Co Wardner,  Shoshone  Co., 

Idaho 

Chicago-Boston  Mining  Co Wallace,  Idaho 

Commack   Mining  Co Breckenridge,  Colo. 

Comet  Mining  and  Milling  Co Whitefish,  Flathead  Co., 

Mont. 
Consolidated  Nevada-Utah  Corp. . .  Pioche,  Lincoln  Co.,  Nev. 
Consolidated  Mines  and  Reduction 

Co 412     E.     Bennett     Ave., 

Cripple  Creek,  Colo. 
Copper  Giant  Mine Jerome,     Yavapai     Co., 

Ariz. 
Copper  Queen  Consolidated  Mining 

Co Douglas,  Ariz. 

Copper  Queen  Gold  Mining  Co Stoddard,  Ariz. 

Curlew  Mine    Victor,  Ravalli  Co.,  Mont. 

Calumet  &  Arizona  Mining  Co..  ..  Warren,  Ariz. 

Caribou  Mines  and  Milts  Co Cardinal,     Boulder    Co., 

Colo. 
Carlisle  Mines  Co Steeple  Rock,  Grant  Co., 

N.  M. 
C.  &  O.  Mining  and  Milling  Co Pinos   Altos,  Grant  Co., 

N.  M. 
Cia.  Mineral  Chontalpan  y  Anexas, 

S.  A Mexico 

Coeur  d'Alene  Antimony  Mining  Co.  Kellogg,  Idaho 

Chicago  Copper  Refining  Co Red   Bluff,  Tehama  Co., 

Calif. 

Childers    Leasing    Co Midvale,  Utah 

Chloride   Mines   Co Chloride,  Ariz. 

Colorado  Central   Mining  Co Georgetown,  Colo. 

Consolidated  Copper  Mines  Co..  . .  Kimberly,  Nev.,  and  Ely, 

Nev. 
C.  O.  D.  Consolidated  Mining  Co..  .  Goldfield,  Nev. 
Calumet  &  Jerome  Copper  Co Jerome,     Yavapai     Co., 

Ariz. 

Conigas   Mines,   Ltd Thorold,  Ont.,  Canada 

Cork-Province  Mines   Kaslo,  B.  C,  Canada 

Calaveras  Copper  Co Copperopolis,   Calif. 

Calumet  &  Hecla  Mining  Co Calumet,  Mich. 

Ceylon  Co Mount  Olive,  Ala. 

Chichagoff  Mining  Co Chichagoff  Isl.,  Alaska 

Clark,    Senator   W.    A Butte,  Mont. 

Consolidated  Arizona  Smelting  Co.  Mayer,     Yavapai      Co., 

Ariz. 
Consolidated     Interstate  -  Callahan 

Mining    Co Wallace,  Idaho 

Consolidated  Mining  and  Smelting 

Co.  of  Canada,   Ltd Trail,  B.  C,  Canada 

Cuba  Copper  Co El    Cobre,    Santiago    de 

Cuba 
Cusi  Mining  Co Cusihuiriachic,    Chihua- 
hua, Mexico 
Duquesne    Mining    and    Reduction 

Co Duquesne,  Ariz. 

Daly  West  Mining  Co Park  City,  Summit  Co., 

Utah 

Davis  Daly    Copper    Co Butte,  Mont. 

Daly-Judge  Extension  Mining  Co..  Park  City,  Utah 
Diamondfield    Black    Butte    Mining 

Co Goldfield,       Esmeralda 

Co.,  Nev. 

Dunkirk  &  Poverty  Mines Prescott,  Ariz. 

Duplex   Mining  Co Searchlight,    Clark    Co.. 

Nev. 
Detroit  Copper  Mining  Co.  of  Ari- 
zona   Morenci,  Ariz. 

Denver  Mining  and  Milling  Co Wortman,  Colo. 
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Name  of  Company  Situation  of  Works 

Dominion   Reduction   Co.,   Ltd Cobalt,  Ont.,  Canada 

Desloffe  Consolidated  Lead  Co Deslojre.St.  Francois  Co., 

Mo. 

Doe  Run  Lead  Co St.  Francois  Co.,  Mo. 

Dutch  Sweeney  Mining  Co Quartz,    Tuolumne    Co., 

Calif. 
Ducktown     Sulphur,    Copper    and 

Iron   Co.,  Ltd Isabella,  Polk  Co.,  Tenn. 

Ellamar   Mining  Co Ellamar,  Alaska 

Elkhart  Mines  Co Chloride,  Ariz. 

Emma  Mine Fierro,  Grant  Co.,  N.  M. 

Empire  Zinc  Co.  of  Colorado Tucson,  Ariz. 

Encinitas   Copper  Co Encinitas,  Calif. 

Estelle  Mining  Co Keeler,  Calif. 

Evergreen    Mines   Co Apex,  Gilpin  Co.,  Colo. 

East  Butte  Copper  Mining  Co Butte,     Silverbow     Co., 

Mont. 

Eighty-Five  Mining  Co Lordsburg,  N.  M. 

Empire  Mining  Co Cananea,  Sonora,  Mexico 

Empire  Zinc  Co.  of  Colorado Arizona,  Colo. 

Eustis  Mining  Co Eustis,  Que.,  Canada 

Ely  Copperfield  Associates West    Fairlee,    Vt. 

Engels  Copper  Mining  Co Keddie,      Plumas      Co., 

Calif. 

Federal    Lead    Co Flat  River,  Mo. 

Federal  Mining  and  Smelting  Co..  .  Wallace,   Idaho 

Florence  Goldfield   Mining  Co Goldfield,  Nev. 

Forbestown       Consolidated       Gold 

Mines    Forbestown,   Calif. 

Frisco  Tunnel  Co Office,  241  Oliver  Build- 
ing, Pittsburgh,  Penn. 

Florence  Silver  Mining  Co Ainsworth,  B.C.,  Canada 

Flint  Mines,  Ltd Owyhee  Co.,  Idaho 

Gold  Hill   Mining  Co Jerseyville,  111. 

Golconda  Consolidated  Mines  Co..  .  Golconda,  Ariz. 
Gold  Crown  Mining  and  Reduction 

Co Ouray,  Colo. 

Golden  Age  Mining  Co Office,  1st  National  Bank 

Bldg.,    Denver,    Colo. 
Gold  Hunter  Mining  and  Smelting 

Co Mullan,  Idaho 

Gibson  Copper  Co Bellevue,  Gila  Co.,  Ariz. 

Gold  Bank  Mine Forbestown,  Calif. 

Gold   King  Mine Gladstone,   Colo. 

Great  Bend  Mine Goldfield,  Nev. 

Green  Mountain  Mine Howardsvillc,   Colo. 

Genesee   Mine    Ironton,  Colo. 

Giroux  Con.solidated  Mines  Co Kimberly,   Nev. 

Gold  Ore  Mining  Co Oatman,  Ariz. 

Granby  Consolidated  Mining,  Smelt- 
ing and  Power  Co.,  Ltd Phoenix,   Boundary    Dis- 
trict, B. C,  Canada 
Goldfield  Consolidated  Mines  Co..  .  Goldfield,      Esmeralda 

Co.,  Nev. 

Greene-Cananea   Copper  Co Cananea,  Sonora,  Mexico 

Hammond  Mining  Co Excelsior,  Wash. 

Hecia  Consolidated  Mines  Co Hccla,  Larmie  Co.,  Wyo. 

Home  Lode  Mining  Co Silver  City,  S.  D. 

Hunter   Mining  Co Mullan,  Idaho 

Hudson  Mill Idaho   Springs,  Colo. 

Hercules  Mining  Co Burke,  Idaho 

H.  E.  M.  Mining  Co Wallace,  Idaho 

Hahn's  Peak  Gold  Mining  and  Mill- 
ing Co Hahn's  Peak,  Routt  Co., 

Colo. 
Hamlet  Mining  and  Milling  Co Howardsville,  San  Juan 

Co.,  Colo. 

Hfcla    Mining   Co Wallace,  Idaho 

Highland      Surprise      Consolidated 

Mining  Co Kellogg,  Idaho 

Hill  City  Tungsten  Production  Co..  Hill  City,  S.  D. 
Homestead    Iron    Dyke    Mines   Co.. 

Inc Homestead,    Baker    Co., 

Ore. 

Horn  Silver  Mine  Co Frisro,  Beaver  Co.,  Utah 

Humboldt  Mines  Co Telluride,  Colo. 

Hypotheek  Mining  and  Milling  Co.  Kingston,  Shoshone  Co., 

Idaho 
Humphreys  Mill    Office,    Suite   217,   Coro- 

nado     Building,     Den- 
Highland  Valley  Mining  and  Devel-      ver,  Colo, 

opment    Co Ashrroft,  B.  C,  Canada 

Ironside  Mine    Butte,  Mont. 

Ideal  Copper  Mining  Co Luning,  Nev. 

lown-Tiger  Mining  Co Silverton,  Colo. 


Name  of  Company  Situation  of  Works 

Iron  City  Mill Gilpin  Co.,  Colo. 

Inter-Mountain  Copper  Mining  Co.  Iron  Mountain,  Mont. 

Idora  Mining  Co.,  Ltd Wallace,  Idaho 

International  Nickel  Co Sudbury,  Ont.,  Canada 

International  Molybdenum  Co Renfrew,   Ont.,  Canada 

Inspiration  Consolidated  Copper  Co.  Miami,  Ariz. 
Judge  Mining  and  Smelting  Co..  ..  Park  City,  Utah 

.Jumbo  Extension  Mining  Co Goldfield,  Nev. 

Kennedv  Mining  and  Milling  Co..  .  Jackson,     Amador     Co., 

Calif. 
Keystone  Consolidated  Mining  Co..  Park  City,  Utah 
Kennecott  Copper  Corporation.  . .  .  Kennecott,  Alaska 
Keystone  Mining  and  Reduction  Co.  Chloride,  Ariz. 
Keystone  Copper  Mining  Co Johnson,     Cochise     Co., 

Ariz. 

Kittimac  Mine  and  Mill  Co Silverton,  Colo. 

King  Edward  Mines  Co Cobalt,  Ont.,  Canada 

Liberty  Bell  Gold  Mine  Co Telluride,     San     Miguel 

Co.,  Colo. 

Lincoln  Mine   Crown  King,  Ariz. 

Last  Chance  Mine Cable   Cove,   Baker   Co., 

Ore. 

Lost  Packer  Mining  Co Ivers,  Custer  Co.,  Idaho 

Leviathan  Mines  Co King:man,  Ariz. 

Little  Giant  Gold  Mining  and  Mill- 
ing Co Lawson,  Colo. 

La  Blanca  Mines  Co Pachuca,  Hidalgo,  Mex. 

Mary  Murphy  Gold  Mining  Co Rawley,  Colo. 

Mascot  Mining  and  Milling  Co Office,    212    Brooks    Ar- 
cade, Salt  Lake  City, 

Utah 

Miami  Copper  Co Miami,  Gila  Co.,  Ariz. 

Mickey-Breene   Mines    Silverton,  Colo. 

Midvale   Minerals  Co Midvale,  Utah 

Montana  Illinois  Copper  Mining  Co.  Jefferson    Island,    Madi- 
son Co.,  Mont. 

Mammoth  Copper  Mining  Co Milford,  Utah 

Marsh  Mines  Consolidated  Co Wallace,  Idaho 

McKeen  Mine Callahan,  Calif. 

Mears  &  Wilfley  Mining  and  Mill- 
ing Co Silverton,  Colo. 

Mid-Colorado  Mines  Co Georgetown,  Colo. 

Mine  La  Motte  Co La  Motte,  Mo. 

Miller  Mountain  Mining  Co Candelaria,  Nev. 

Mogollon    Mines   Co MogoUon,    Socorro    Co., 

N.  M. 

Morning  Mine   Mullan,  Idaho 

Magma  Copper  Co Superior,  Pinal  Co.,.'Vriz. 

Marion  Mine  and  Mills  Co Rye,  Colo. 

Mayflower   Mine    Silverton,  Colo. 

Missouri  Cobalt  Co Fredericktown,  Mo. 

Moho  Mining  Co Sodaville,  Nev. 

Monitor-Belmont    Mining   Co Belmont,  Nye  Co.,  Nev. 

Montezuma  Mines  and  Mills  Co..  .  .  Montezuma,    Colo. 
Moctezuma  Copper  Co Nacozari,        Moctezuma, 

Sonora,  Mexico 
McAlpine   Mines  Co Coulterville,        Mariposa 

Co.,  Calif. 
McKinley-Darragh     Savage     Mines 

Co Cobalt,  Ont.,  Canada 

Mineral   Recovery  Co Joplin,  Mo. 

Mond  Nickel  Co.,  Ltd Victoria  Mines,  Algoma, 

Ont.,  Canada 
Mountain  Copper  Co.,  Ltd Keswick,      Shasta      Co., 

Calif. 

McDonald   &   Noble Leadville,  Colo. 

North   Pole   Mine Bourne,  Ore. 

National  Copper  Mining  Co Mullnn,   Idaho 

Nevada  Consolidated  Copper  Co...  Ruth,    White    Pino    Co., 

Nov. 

Nevada  Motnis  Extraction  Co Goldfield,    Nev. 

North  Star  Triumph  Mining  Co...  Haily,  Idaho 

N.  W.  Mines  Consolidated  Co Maxvillc,  Mont 

Nevada  Copper  Mining,  Milling  and 

Power  Co Contact,  Elko  Co.,  Nev. 

Nevada  Star  Mining  Co.,  Ltd Cherry  Creek,  Nev. 

New  Puritan  Mining  Co Galena,  S.  D. 

Norman    Mines   Co Northport,  Wash. 

North  Butte  Mining  Co Butte,   Mont. 

Ncnzel  Crown  Point  Mining  Co...  Rochester,         Humboldt 

Co.,  Nev. 

National  Lead  Co Office,  New  York  City 

Nipissing  Mining  Co.,  Ltd Cobalt,  Ont.,  Canada 

Napoleon  Mine   Conneropolis,    Calf  veras 

Co.,  Calif 
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North   Star  Mine Silverton,  Colo. 

North  Star  Mines  Co Grass  Valley,  Calif. 

Oro  Del  Norte  Co Office,    22    William    St., 

New  York 
Oat  Hill  Mine  Middleton,      Lake      Co., 

Calif. 
Old  Eureka  Mining  Co Office,  42  Broadway,  New 

York  Citv 
Onetal  Mines  Co Office,     Room     2028,     10 

Wall   St.,   New  York 
Ouray  Smelting  and  Refining  Co..  .  Ouray,  Colo. 
Ozark  Smelting  and  Mining  Co. .  .  .  Magdalena,  Socorro  Co., 

N.  M. 

Oneida  Stagg  Mining  Co Idaho   Springs,  Colo. 

Oro  Grande  Mining  Co Wickenburg,      Maricopa 

Co.,  Ariz. 
Old  Dominion  Copper  Mining  and 

Smelting  Co Globe,  Gila  Co.,  Ariz. 

Park  City  Mines  Co Park  City,  Utah 

Pasquale  Copper  Co Bellevue,  Ariz. 

Pay  Roll  Mine Chloride,  Ariz. 

Penn  Mining  Co Campo    Seco,    Calaveras 

Co.,  Calif. 

Pioneer  Consolidated  Co Pioneer,  Nev. 

Polar  Star  Mines  Co Black  Hawk,  Colo. 

Pride  of  the  West  Mine Silverton,  Colo. 

Pacific  Mineral  Products  Co Office,    301    North    Ave., 

19,  Los  Angeles,  Calif. 
Pingrey  Mines  and  Ore  Reduction 

Co Leadville,  Colo. 

Pilgrim  Mining  Co Basin,   Mont. 

Prince  Consolidated  Mining  Co..  .  .  Office,  McCormick  Bldg., 

Salt  Lake  City,  Utah 

Penn-Canadian  Mines,  Ltd Cobalt,  Ont.,  Canada 

Pacific  Ore  Testing  Co Los   Angeles,   Calif. 

Pike   Hill   Mines Corinth,  Orange  Co.,  Vt. 

Phelps  Dodge  Corporation Globe,  Gila   Co.,  Ariz. 

Portland  Gold  Mining  Co Victor,  Colo. 

Quadmetal  Mines  Co Frisco,  Utah 

Quatsino  Copper  Co Quatsino,         Vancouver 

Island,  B.  C,  Canada 
Ruby   Silver   Mining  and   Develop- 
ment Co Office,  15  Broad  St.,  New 

York 
Red  Monarch  Consolidated   Mining 

Co Office,  417  Hutton  Build 

ing,   Spokane,   Wash. 
Rex  Consolidated  Mining  Co Office,     120     Broadway, 

New  York 

R.  R.  R.  Mining  Co Patagonia.  Ariz 

Rupert  Mine    Patagonia,  Ariz. 

Ray  Consolidated  Copper  Co Ray,  Pinal  Co.,  Ariz. 

Ray-Jefferson   Mining   Co Wallace,  Idaho 

Ray  Hercules  Copper  Mining  Co..  .  Ray,  Ariz. 

Reindeer  Queen  Mining  Co Mullan,  Idaho 

Rico  Argentine  Mining  and  Milling 

Co Rico,  Dolores  Co.,  Colo. 

Royal  Basin  Mining  Co Maxville,     Granite     Co., 

Mont. 
Royal  Gold  Mines  Co Hodson,    Calaveras    Co., 

Calif. 

Rochester  Combined  Mines  Co Rochester,  Nev. 

Reward  Gold  Mines  Co Manzanar,      Inyo      Co., 

Calif. 

Silver  Plume  Reduction   Co Silver  Plume,  Colo. 

Silver    Bell    Mine Ophir,  Colo. 

Snowstorm   Mines   Consolidated .  .  .  Kellogg,  Idaho 

Smuggler  Union  Mining  Co Telluride,  Colo. 

Stewart  Mining  Co Kellogg,  Idaho 

Socorro  Mining  Co Mogollon,  N.  M. 

Spanish  Belt  Silver  Mines Tonopah,  Nev. 

St.  Louis  Smelting  and  Refining  Co.  Office,     111     Broadway, 

New  York 

St.  Johns  Mines,  Ltd Montezuma,  Colo. 

Superstition    Consolidated     Mining 

Co Phcenix,  Ariz. 

Standard  Gold-Copper  Mining  and 

Milling   Co Salida,  Colo. 

Salisbury  Copper   Co Gold    Hill,    Rowan    Co., 

N.  C. 
Santa  Fe  Gold  and  Copper  Mining 

Co San  Pedro,  N.  M. 

Schuykill  Mining  Co Office,  345  Rialto  Bldg., 

San  Francisco,  Calif. 


Name  of  Company  Situation  of  Works 

Shannon  Copper  Co , .  Metcalf,     Greenlee     Co., 

Ariz. 

Shattuck  Arizona  Copper  Co Bisbee,  Ariz. 

Sheldon  Mining  Co Walker,  Ariz. 

Silver  Lake  Custom  Mill Silverton,  Colo. 

Silver   Cable   Mining   Co Mullan,  Idaho 

Silverado   Mining  -Co Office,  Old  National  Bank 

Bldg.,  Spokane,  Wash. 
Silver    King    Consolidated    Mining 

Co.    of   Utah Park  City,  Utah 

Silver  King  Coalition  Mines  Co..  .  .  Park  City,  Utah 

Standard   Mine    Idaho  Springs,  Colo. 

Success  Mining  Co.,  Ltd Wallace,   Idaho 

Sunnyside   Mines    Eureka,    San   Juan    Co., 

Colo. 
Simonds  &  Lathan Melones,  Calaveras  Co., 

Calif. 

Sable  River  Copper  Mines  Co Massev.  Ont.,  Canada 

Silver  Hoard  Mining  Co.,  Ltd Ainsworth,  B.C.,  Canada 

Slocan  Star  Mines,  Ltd Silverton,  B.  C,  Canada 

Silverton   Mines,   Ltd Silverton,  B.  C,  Canada 

Standard  Silver  Lead  Mining  Co..  .  Silverton,  B.  C,  Canada 

St.  Joseph   Lead  Co Bonne  Terre,  Mo. 

Surprise    Mine    Sandon,  B.  C,  Canada 

Telluride  Chief  Mining  Co Kingman,  Ariz. 

Tennessee  Copper  Co Copper    Hill,    Polk    Co., 

Tenn. 

Tarbox  Mining  Co Saltese,  Mont. 

Terrible    Dunderberg    Mining    and 

Power   Co Silver  Plume,  Colo. 

Texas  Graphite  Co Burnet,  Tex. 

Tintic   Milling  Co Silver  City,  Utah 

Tonopah   Extension  Mining  Co..  ..  Tonopah,  Nev. 

Tomboy  Gold  Mines  Co.,  Ltd Telluride,  Colo. 

Trethewev  Silver  Cobalt  Mine,  Ltd.  Cobalt,  Ont.,  Canada 

Utah   Copper   Co Garfield,  Utah 

Utah  Metal  and  Tunnel  Co Bingham,  Utah 

Utah  Apex  Mining  Co Bingham   Canyon,   Utah 

United  States  Exploration  Co Office,  618  Pacific  Bldg., 

San  Francisco,  Calif. 

Union  Copper  Mine Milton,  Calif. 

Underwriters'  Land  Co Joplin,  Mo. 

United  Copper  Mining  Co Chewelah,    Stevens    Co., 

Wash. 

Union  Basin  Mining  Co Golconda,  Ariz. 

United    States    Smelting,    Refining 

and    Mining   Co Needles,  Calif. 

Utah  Consolidated  Mining  Co Bingham   Canyon,  Utah 

Utah    Leasing   Co Newhouse,  Utah 

Vipont    Mining   Co 649    E.    S.    Temple    St., 

Salt  Lake  City,  Utah 

Victor  Power  and  Mining  Co Knob,  Calif. 

Vindicator  Consolidated  Gold   Min- 
ing Co Independence,   Colo. 

Wanakah   Mining  Co Ouray,  Colo. 

Wellington  Mines  Co Breckenridge,   Colo. 

Westinghouse  Estate   Duquesne,  Ariz. 

Wilson  Mine    Robinson,  Colo. 

Winnemucca  Mountain  Mining  Co.  Winnemucca,  Nev. 
Walker  Mining  Co Portola,      Plumas      Co.. 

Calif. 

Weringer  Mines  Co Woody,  Calif. 

Wedge  Consolidated  Mines  Co Ouray,  Colo. 

White  Pine  Exploration  Co Cherry  Creek,  Nev. 

Weedon  Mining  Co.,  Ltd Sherbrooke,    Que.,    Can- 
ada 

Young  American  Mine Sierra  City,  Calif. 

Yavapai    Consolidated    Gold-Silver 

Copper  Co Crown     King,     Yavapai 

Co.,  Ariz. 

Yellow  Pine  Mines Crisman,  Colo. 

Y.  P.  Mining  Co ^.laxton,  Ariz. 

Yerrington  Malachite  Copper  Co..  .Mason,  Lyon  Co.,  Ariz. 

Yuma-Warrior  Mining  Co Harqua  Hala,  Ariz. 

Tonibt^r  Butte  Milling  Co Butte,  Mont. 

Burro  Mountain  Copper  Co Tyrone,  N.  M. 

Old  Dominion  Copper  Mining  and 

Smelting  Co Globe,  Gila  Co.,  Ariz. 

Ramhler-Cariboo   Mines    Silverton,  B.  C,  Canada 

Luckv  Jim  Mine New  Denver,  B.  C.  Can- 
ada 

Galena   Farm   Mine Slocan  City,  B.  C,  Can- 
ada 


162 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  4 


Arizona  Molybdenite  Mining  Co..  . .  Yucca,  Ariz. 

Carribeau   Mining  Co Ophir,  Colo. 

Champion  Consolidated  Mining  Co.  Champion,  Ore. 

Darwin  Lead  and  Silver  Mines  and 

Development    Corpn Darwin,  Inyo  Co.,  Calif. 

Fierro   Copper  Co Fierro,  N.  M. 

Golden  Fleece  Mill Lake  City,  Colo. 

Highland  Mary  Mines  Co Ophir,  Colo. 

Ima  Consolidated  Mining  and  Mill- 
ing  Co Ima,  Idaho 

Kenyon  Copper  Mines,  Ltd Massey,  Ont. 

Mountain  Top  Mining  Co Ouray,  Colo. 

Mines  Operating  Co Butte,  Mont. 

Progress  Mining  and  Milling  Co...  Leadville,  Colo. 

Senorito  Copper  Corpn Senorito,  N.  M. 

SUPPLEMENTARY    LIST  OF    COMPANIES    WHOSE 

WORKS  OR  OFFICE  ADDRESS  IS  NOT  OF  RECORD 
Adams  Mill  Miller  Independence  Co. 
Bonnie  Clare  Mines  Co.  Molybdenum  Mining  and  Re- 
Bonanza  King  Mining  Co.  duction  Co. 
iielcher-Hughes    Mining    and  Middlepass   Mines   Co. 

Milling  Co.  Mike  Horse  Mining  Co. 

Boulder  Creek  Mining  Co.  Memphis    Red    River    Mining 

Central  Mine  Co. 

Consolidated   Mines   Develop-  Promoter  Mine 

ment  Co.  Rose  Chemical  Co. 

Dixie  Meadows  Mine  Santa  Xavier  Mining  Co. 

Dewey  Mine  Sunshine   Copper   Co. 

Downey    Bros.  Sandewal    Consolidated    Cop- 

Encomotas  Copper  Co.  per   Mines 

Fairview  &  Red  Rock  Mines  Silver  Camp  Mill 

Co.  South  Star  Mines  and  Smel- 

Florida  Silver  Mines  ters 

Foerster  Mill  Southern  Cross  Mine 

Gold  Ore  Mine  Texas  Hill 

Gold  Chariot  Mine  Tiger  Mine 

Great    Falls    Barker    Mining  Western    Ore    Concentration 

Co.  Co. 

Hawke  Milling  Co.  Wallace  Smelter  Plant 

King  Copper  Mine  Waldorf  Mine 

Logan  Mining  and  Milling  Co.  Western  Gold  and  Copper  Co. 


Tungsten  and  Molybdenite  in  North 
Queensland,  Australia 

The  increasing  demands  for  bismuth,  tungsten  and 
molybdenite  ores,  which  metals  are  often  associated  in 
North  Queensland,  and  the  excellent  prices  now  ob- 
tained are  causing  more  attention  to  be  directed  to  the 
districts  producing  these  metals.  As  far  as  the  British 
Empire  is  concerned,  the  Imperial  Government  has  fi.xed 
prices  for  tungsten  and  molybdenite  ores,  but  high 
prices  are  expected  to  rule  for  a  considerable  period. 

The  more  important  holdings  of  the  Wolfram,  North 
Queensland,  district  have  been  acquired  by  the  Thermos 
Eleftric  Ore  Reduction  Corporation  of  Luton,  Eng- 
land. A  start  has  been  made  toward  active  min- 
ing operations  on  a  large  scale;  a  central  power  station 
of  800  hp.  is  being  erected.  Diesel  engines  coupled  to 
electric  generators  will  supply  power  to  the  compressor 
plants  at  the  mines  and  for  a  mill  that  will  be  erected. 

The  field  has  been  languishing  for  some  years  owing  to 
want  of  sufficient  capital  to  develop  the  mines  and  also 
to  lack  of  cheap  and  efficient  crushing  facilities.  The 
mines  have  been  worked  by  following  the  pipes  or 
crevasses  of  quartz  between  the  porphyry  or  granite 
walls.  These  pipes  are  sometimes  phenomenally  rich  in 
patches,  alternating  with  lean  spots  of  varying  size. 
Wherever  the  pipe  enlarges,  the  metal  contents  gener- 
ally prove  poorer;  that  is,  the  metals  are  more  sparsely 
distributed  and  cannot  be  easily  picked  by  hand  for 
bagging.  Mining  is  rendered  difficult,  owing  to  the  ir- 
regular directions  taken  by  the  pipes  in  increa.sed  depth. 

In  1916  and  1917  there  were  a  few  mines,  privately 
owned   and    worked,   pro<lucing   as    much    as   a   ton   of 


molybdenite  and  as  much  or  more  bismuth-wolfram 
weekly.  The  quality  of  the  metal  won  is  excellent,  the 
molybdenite  assaying  ST'/c  to  94^o  for  MoS,  and  the 
tungsten  often  assaying  66'"r  to  68*"^  tungstic  acid.  All 
this  metal  was  picked  by  hand  as  the  ore  was  brought 
to  the  surface.  After  hand-picking,  the  remaining  ore 
is  sent  to  the  mill  for  treatment. 

It  is  therefore  with  a  great  deal  of  interest  that  the 
coming  of  a  new  concern  is  watched,  and  it  is  hoped  by 
the  independent  miners  and  engineers  on  the  field  that 
the  problem  of  efficiently  treating  the  product  of  the 
field  will  be  solved  by  the  new  company.  It  is  probable 
that  the  new  company  will  be  free  from  the  prejudices 
and  defective  practices  fatal  to  quick  extraction. 

Although  the  annual  production  of  this  field  canot  be 
far  short  of  $500,000  for  the  three  metals,  the  present 
mill,  with  a  capacity  of  one  ton  per  hour  or  less,  has  had 
to  satisfy  the  mining  public,  which,  whenever  possible, 
resorted  to  hand-picking,  the  mill  being  unable  to  treat 
the  richer  ores  at  all,  and  with  difficulty  ores  containing 
6  to  10''f  of  the  mixed  metals.  The  milling  consists 
in  crushing  with  stamps,  extracting  the  wolfram  and 
bismuth  by  jig  and  table  concentration  and  the  molyb- 
denite by  flotation,  kerosene  being  used  as  a  reagent. 

The  molybdenite  is  badly  broken  up  by  the  action  of 
the  stamps,  and  the  loss  in  the  jigs  and  tables  is  ex- 
cessive. In  spite  of  protests  from  the  producers  who 
have  to  pay  for  this  most  inefficient  milling  and  heavy 
losses  in  tailings,  the  late  owners  of  the  plant  would 
not  attempt  to  improve  their  methods. 

A  charge  of  $9  per  ton  for  milling  the  low-grade  ores 
and  $9  per  milling  hour,  or  approximately  $18  per  ton 
on  high-grade  ores,  was  collected  for  this  work. 

Operations  of  the  French  Company 

In  1913  a  French  company  started  operations,  intend- 
ing to  treat  the  dumps  and  ores  too  poor  to  stand  trans- 
port or  treatment  by  the  existing  mill.  There  was  about 
60,000  tons  of  dump  material  available,  all  of  which  had 
been  picked  over  by  hand.  A  sudden  rise  in  prices  be- 
fore the  French  company  got  into  operating  condition 
caused  a  general  treatment  of  the  dumps  once  more  by 
hand,  and  when  the  company  started  work  the  dumps 
were  about  cleaned  up.  Unfortunately,  they  had  to  cease 
operations  since  they  had  no  mining  interests  in  the 
field  and  their  capital  was  exhausted.  Their  crushing 
plant  remains  on  the  field,  and  its  large  size  alone  pre- 
cludes operations  on  a  small  scale.  Lack  of  capital  has 
hitherto  prevented  any  reconstruction. 

The  method  of  crushing  favored  by  the  French  com- 
pany was  to  Uike  the  run-of-mine  ores,  obviating  hand- 
picking  entirely.  The  ore  was  passed  through  rock 
breakers  to  rolls  in  series  with  .screens.  Eight-mesh 
screen  was  finally  used  for  retaining  the  molybdenite 
flakes.  This  method  recovered  most  of  the  molybdenite 
and  left  very  little  for  flotation.  The  nature  of  molyb- 
denite calls  for  some  such  treatment  to  avoid  sliming; 
wolfram,  being  also  a  sliming  metal,  was  likewise  bene- 
fited by  not  passing  under  stamps.  The  system  was 
cheap  and  efficient,  and  much  u.seless  pounding  of  the  ore 
was  obviated. 

It  is  hoped  that  the  advisers  of  the  new  company  will 
make  an  impartial  in(|uiry  into  the  merits  of  the  crush- 
ing systems  previous  to  making  their  choice.  Engineers 
on  the  field  at  least  are  not  uncertain  of  the  result. 
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Sampling  and  Analyzing  Zinc  Ores  and  Products 


By  J.  H.  HASTINGS* 


Practical  suggestions  for  sampling  ores  in  place, 
old  dumps,  mill  and  smelter  feed,  concentrates 
and  spelter.  Methods  in  vogue  at  mines,  mills 
and  smelters.  Care  and  disposal  of  samples  at 
customs  smelter  and  custom  mills. 


TO  describe  the  sampling  of  mines  for  purchase 
would  require  a  volume  by  itself,  but  a  general 
description  of  the  common  practice  may  be  an 
aid  in  sampling.  Zinc  properties  are  sampled,  in  gen- 
eral, in  two  ways,  according  to  the  nature  of  the  de- 
posit and  the  amount  of  development;  by  making  cuts 
across  the  face  of  the  vein  or  deposit,  or  by  drilling 
with  a  churn  or  diamond  drill.  The  former  method  is 
commonly  used  in  veins,  the  other  in  sampling  sheet 
deposits  such  as  those  of  the  Joplin  district. 

An  engineer  may  be  called  upon  to  make  an  exam- 
ination of  a  zinc  property,  which  may  be  anything  from 
a  prospect  without  development  to  a  fully  developed 
mine  with  ore  reserves  already  blocked  out.  If  it  is  of 
the  vein  class,  his  aim  will  be  to  get  his  samples  from 
across  the  vein  at  certain  distances  along  the  strike 
and  dip.  This  is  not  such  a  difficult  matter  provided 
the  vein  is  sufficiently  opened  up,  but  when  the  deposit 
is  simply  an  irregular  mass,  it  is  a  difficult  matter  and 
his  chief  aim  will  be  to  sample  the  deposit  at  regular 
intervals. 

In  the  case  of  a  prospective  property  that  has  not 
been  opened  below  the  surface,  all  that  can  be  accom- 
plished in  the  way  of  sampling  is  to  dig  trenches  across 
the  deposit  at  certain  distances  from  each  other.  These 
trenches  will  not  necessarily  be  at  right  angles  to  the 
dip  or  strike  of  the  orebody,  but  will  show  what  there 
is  near  the  surface.  It  is  only  a  hazard  as  to  what  to 
expect  farther  down. 

General  Uuderground  Sampling 

Some  mines  are  sampled  every  five  or  ten  feet  along 
the  vein  by  taking  samples  from  the  floor  or  the  roof 
of  the  drifts  and  at  like  distances  in  the  shafts,  winzes 
or  raises  when  in  the  vein.  These  samples  are  gener- 
ally from  a  3-  or  4-in.  wide  channel  cut  in  the  ore  with 
a  single-jack  and  gad.  They  weigh  from  5  to  40  lb. 
each  and  are  placed  in  canvas  sacks  and  tagged.  As  a 
rule  the  engineer  marks  the  samples  simply  by  num- 
ber and  records  the  sample  number  on  a  blueprint  of 
the  mine  plan,  which  makes  reference  easy  and  con- 
venient, the  samples  representing  the  grade  of  the  ore 
in  place  in  the  mine. 

The  samples  must  be  reduced  to  a  convenient  size 
and  mesh  for  analysis  and  also  dried.  The  best  man- 
ner in  which  to  reduce  the  sample  is  to  first  grind  it  in 
a  small  jaw-crusher  to  about  i-in.  diameter;  then  dry, 
mix  and  reduce  the  quantity  by  quartering  to  10  lb. 
This  can  be  further  reduced  to  30-mesh  in  a  "coffee 
mill"  and  riffled  to  i  lb.  and  then  pulverized  in  a  disk 
pulverizer  or  on  a  bucking  board  until  all  the  pulp  will 

•Monongahela,  Penn. 


pass  through  a  100-mesh  screen.  The  final  sample  of 
4  oz.  is  placed  in  an  envelope  or  paper  bag  and  prop- 
erly marked  and  is  ready  for  analysis. 

The  type  of  mineral  deposit  occurring  in  the  Joplin 
district  may  be  sampled  by  drilling  with  a  churn  drill. 
Holes  are  spaced  at  regular  intervals  and  the  drillings 
removed  from  the  hole  with  a  sand  pump.  After  the 
drill  gets  down  into  the  ore,  these  drillings  may  be 
emptied  into  a  tub  and  allowed  to  settle,  the  water 
drained  off,  the  sample  washed  into  a  pan,  dried, 
mixed,  any  lumps  reduced  and  ground  to  30-mesh,  rif- 
fled to  a  quarter  pound  and  pulverized  to  pass  through 
a  100-mesh  screen,  when  the  sample  is  ready  for  anal- 
ysis. 

Similar  deposits  may  be  drilled  with  the  diamond 
drill  and  the  part  of  the  core  containing  mineral  mat- 
ter reduced.  Of  course,  in  any  kind  of  sampling  suf- 
ficient data  as  to  distances,  locations,  etc.,  must  be  kept 
so  as  to  insure  a  complete  record,  from  which  measure- 
ments the  engineer  bases  his  calculations  of  the  ton- 
nage in  place,  and  from  the  analysis  of  the  samples 
the  value  of  the  ore. 

Other  Mine  Samples 

There  are  many  old  dumps  throughout  the  country 
containing  zinc,  and  it  is  another  problem  for  the  en- 
gineer to  obtain  a  representative  sample  from  them 
upon  which  to  base  the  calculation  of  their  value.  The 
two  accepted  methods  are  the  pipe  and  the  opencut 
methods.  The  former  can  be  used  only  when  the  ore 
has  been  broken  finer  than  a  3-in.  cube,  when  it  is 
feasible  to  drive  a  3-in.  pipe  into  the  dump  and  with- 
draw it  filled  with  ore.  The  other  method,  the  use  of 
the  trench,  consists  in  digging  through  at  regular  dis- 
tances and  stripping  down  the  walls  of  the  trenches 
for  the  samples,  which  may  then  be  crushed,  quartered, 
ground,  mixed,  riffled  and  pulverized  for  analysis.  In 
case  the  pile  of  ore  is  very  high  and  in  form  of  a  cone, 
the  trenches  can  be  dug  from  the  periphery  and  down 
from  the  top. 

After  the  mine  or  prospect  has  reached  a  productive 
stage,  samples  must  be  taken  from  day  to  day  as  the 
work  progresses  in  order  to  keep  informed  of  the  grade 
of  the  material  being  extracted  to  distinguish  between 
ore  and  waste  rock.  These  samples  also  provide  a 
means  of  keeping  a  check  on  the  original  estimates  of 
the  value  of  the  ore  deposit.  The  common  method  of 
taking  samples  from  a  mine  is  simply  to  have  the  fore- 
man take  a  grab  sample  of  the  pile  of  material  shot 
down  and  by  taking  cuts  from  the  different  faces  where 
the  work  is  in  progress.  These  samples  are  dried, 
crushed,  ground  and  pulverized  and,  as  there  are  gen- 
erally a  good  many  of  them,  are  small  in  size,  to  make 
less  work. 

The  shipments  from  the  mine  are  either  direct 
smelting  or  milling  ore.  In  many  instances  the  mill 
is  situated  near-by;  in  others,  the  shipments  are  made 
over  a  considerable  distance.  In  case  of  smelting  ore 
the  shipments  are  sometimes  made  to  some  custom 
smelter,  sometimes  hundreds  of  miles  from  the  mine. 
When  the  ore  goes  to  a  custom  plant,  the  receiving 
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works'  samples  are  used  as  a  oasis  for  settlement. 
A  check  sample,  which  should  be  as  nearly  representa- 
tive of  each  carload  as  facilities  at  hand  can  make  it, 
should,  in  all  cases,  be  taken  at  the  mine.  In  the  case 
of  direct  smelting  ore,  each  carload  is  generally  sent 
to  a  public  sampling  works,  where  an  automatically 
cut  sample  is  taken  and  the  car  rebilled  to  its  destina- 
tion. This  is  a  satisfactory  procedure  where  conve- 
nient, but  even  in  this  case  a  check  sample  is  taken  at 
the  mine. 

When  the  mill  is  adjacent  to  the  mine,  the  removal 
of  a  sample  automatically  can  be  accomplished  with  a 
mechanical  sampler  run  in  connection  with  the  crush- 
ing plane.  When  sent  to  a  cu.stom  mill,  a  certain 
amount,  preferably  one-tenth  of  the  weight,  should  be 
thrown  aside  while  loading  a  car,  and  this  crushed  or 
broken  with  a  hammer  to  2-in.  lumps,  when  it  can  be 
tenth  .shoveled  and  this  tenth  broken  to  A-in.  and  re- 
duced by  quartering  to  50  lb.  and  a  5-lb.  moisture  sam- 
ple removed  from  the  discarded  portion.  The  50  lb.  i.s 
then  dried,  ground  in  a  "coffee  mill"  to  30-mesh,  riffled 
to  I  lb.  and  this  sample  pulverized.  This  procedure 
applies  to  shipments  to  smelteries  as  well.  In  the  lat- 
ter case  the  ore  is  nearly  always  calamine  and  easilv 
broken.  These  samples  should  check  quite  well  with 
the  results  obtained  from  the  receiving-works'  samples. 

Once  the  ore  is  received  at  the  mill,  it  must  be 
sampled  automatically  as  it  i.s  unloaded  or  by  the  tenth 
shovel  process  already  described,  and  the  moisture  de- 
termined. The  next  problem  is  to  .secure  representa- 
tive samples  by  which  to  control  the  grade  of  the  prod- 
ucts and  follow  the  lo.sses.  The  daily  mill  feed  must  be 
sampled  if  feed  is  from  stockpiles,  and  such  samples 
should  show  results  consistent  with  the  ore  receipts. 
The  next  samples  in  importance  from  an  economical 
viewpoint  are  the  tailings  in  order  to  determine  the 
losses  occurring  in  the  milling  process.  A  practical  way 
to  obtain  the  mill  feed  or  crude-ore  samples  is  to  have 
an  automatic  sampler  cutting  out  a  certain  portion,  or 
have  a  workman  periodically  reserve  a  portion  of  the 
crushed  ore.  Some  .sort  of  automatic  tailing  sampler 
should  be  installed,  if  possible,  or  this  sample  can  also 
be  taken  periodically.  As  to  .=ampling  the  intermediate 
and  finished  products,  automatic  devices  should  be  used 
wherever  practicable  in  order  to  eliminate  the  human 
factor,  but,  of  course,  this  is  not  always  frtasible  es- 
pecially in  a  small  mill. 

Mill  Shipment  Samples 

The  .sampling  of  the  products  of  the  mill  for  ship- 
ment, ranging  in  size  from  }-in.  down  to  the  finest  pulp 
— that  is,  from  jig  concentrates  to  flotation  concentrates 
— and  from  dry  material  up  to  that  holding  18  to  20'r 
moisture,  should  be  carried  out  in  such  a  manner  as 
to  he  a  reliable  check  on  the  sampling  done  at  the 
smelting  works.  The  u.sual  methods  for  sampling  the 
fine  material  are  by  the  pipe  sampler,  either  from  the 
car  or  wheelbarrow  used  in  loading,  and  by  digging 
a  certain  number  of  holes  in  the  ore  after  being  loaded 
in  the  car  and  scraping  the  samples  up  from  the  walls 
of  the  holes.  Of  the  two  methods,  that  of  the  holes 
appears  to  be  the  most  accurate,  as  ore  is  likely  to 
stick  in  the  pipe  and  not  give  an  even  section  of  the 
carload.  After  the  sample  is  taken  from  the  car.  if 
finer  than  .30-mesh,   it  is  quartered  to  about  5  lb.;   if 


coarser,  about  50  lb.  is  taken  and  reduced  in  mesh  by 
grinding,  then  in  quantity  by  quartering.  A  moisture 
sample  consisting  of  the  regular  sample  for  analysis  or 
an  extra  portion  should  be  weighed  out  and  dried.  This 
sample  usually  amounts  to  5  lb.,  and  is  weighed  on 
special  moisture  scales,  supplied  with  double  beam  to 
read  percentage  direct.  The  sample  is  further  pre- 
pared for  analysis  by  methods  already  described. 

The  next  stage  in  the  sampling  process  is  when  the 
ore  arrives  at  the  smeltery.  It  may  come  in  the  form 
of  lump  calamine,  lump  sulphide  or  any  of  the  various 
mill  products,  both  calamine  and  sulphide.  (The  term 
calamine  is  used  here  to  designate  any  of  the  oxidized 
zinc  ores.)  The  ore  may  be  imported  from  Australia, 
Sardinia,  China,  and  various  other  parts  of  the  globe, 
or  shipped  from  different  local  points.  It  is  customary 
for  the  shippers  to  have  a  representative  on  the  ground 
to  inspect,  in  their  interests,  the  smelter's  sampling 
methods,  and,  in  case  of  imported  ore,  for  the  Govern- 
ment also  to  have  a  man  stationed  at  the  works  to 
take  the  necessary  samples  to  enable  a  proper  duty  to 
be  exacted. 

At  a  few  of  the  zinc  smelteries  there  are  proper 
facilities  for  sampling  lump  ore  automatically  or  at 
least  mechanically,  but  at  most  it  is  rather  a  slow  and 
unsatisfactory  process  to  procure  a  representative  sam- 
ple. Where  neither  facility  is  provided,  the  lump  ore 
must  be  sampled  by  taking  one-tenth,  or  one-twentieth 
of  a  car  and  breaking  the  lumps  to  2-in.  size  either  by 
crusher  or  hammer;  taking  one-tenth  of  this  portion 
p.nd  again  breaking  the  lumps  to  i  in.;  then  mixing 
and  quartering  the  ore  to  50  lb.,  taking  out  a  5-lb. 
moisture  sample  and  grinding,  riffling  and  pulverizing. 
A\'hen  the  government  requires  samples,  the  final  sam- 
ple for  pulverizing  should  weigh  about  1}  lb;  the  sam- 
ple is  divided  into  six  portions — two  for  the  Govern- 
ment, one  for  the  shipper,  one  for  the  smelter,  one  for 
umpire  purposes  and  one  to  be  held  in  reserve.  The 
final  samples  should  be  properly  marked  and  sealed. 
The  finer  ore  can  be  sampled  in  the  cars  or  as  it  is 
being  unloaded  as  in  mill  shipments. 

Lot  Samples  at  Smelter 

After  the  ore  is  unloaded  and  sampled  and  in  the 
storage  bins,  its  course  through  the  smelting  process 
begins.  The  ores  may  be  smelted  separately  or  mixed 
in  different  proportions  beforehand.  A  daily  sample 
is  required  of  each  kind  of  crude  ore  charged  to  the 
roasting  kilns,  or  to  the  spelter  furnaces,  according 
to  whether  it  is  sulphide  or  oxide.  The  samples  are 
generally  taken  from  each  car  of  ore  as  it  is  hauled  to 
the  kilns.  A  pipe  sampler,  slotted  and  pointed  and 
closed  at  the  bottom  end,  can  be  thrust  into  the  ore 
and  gives  a  very  satisfactory  .sample  as  the  ore  is  dry 
and  fine.  This  gives  a  bucketful  of  ore  which  may  be 
riffled  to  5  lb.,  dried  for  percentage  of  moisture,  ground 
to  .lO-mesh,  divided  by  a  Jones'  riffle  to  from  2  to  4 
oi.,  and  pulverized.  The  roasted  ore  is  sampled  in  a 
manner  similar  to  the  crude  ore.  A  .sample  should  he 
taken  for  each  .set  of  roasting  hearths. 

The  roasted  ore,  after  being  conveyed  to  the  mixer 
building,  is  deposited  in  bins  or  mixed  at  once  in  fur- 
nace charges.  The  furnace  charges  are  sampled  as 
they  are  being  made  up.  preferably  with  a  pipe  sam- 
pler, or  taken  from  the  stream  of  ore  being  discharged 
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from  the  bins — the  samples  being  placed  in  cans.  If 
it  is  wet  calamine  ore,  the  cans  should  have  screw  tops. 
There  should  be  a  sample  of  the  charge  for  each  fur- 
nace. The  samples  are  prepared  the  same  as  the  kiln 
samples.  Moisture  samples  should  be  taken  in  all  cases 
on  the  crude  ore,  since  otherwise  errors  are  likely  to  be 
introduced  through  handling  or  manipulation. 

The  residues  that  are  raked  out  of  the  retorts,  if  they 
are  thrown  away,  should  be  sampled  periodically,  either 
by  taking  shovelfuls  out  of  the  residue  car  or  by  the 
pipe  method.  If  they  contain  other  metals  and  are  re- 
served for  re-treatment,  of  course  each  car  shipment 
must  be  carefully  sampled  by  the  pipe  method  or  by  the 
tenth  or  twentieth  shovel.  It  is  sometimes  difficult  to 
procure  an  average  daily  sample,  especially  if  the  resi- 
dues are  allowed  to  accumulate  for  more  than  one  day 
in  bins  beneath  the  spelter  furnaces. 

The  spelter  must  be  sampled  periodically  by  reserving 
a  certain  number  of  slabs  from  each  draw,  and  if  a 
special  grade  is  being  made,  each  car  must  be  thorough- 
ly sampled.  The  standard  method  set  by  the  American 
Society  for  Testing  Materials  is  to  take  si.x  slabs  at 
random  and  saw  each  slab  completely  across  from  the 
middle  of  one  long  side  to  the  middle  of  the  other  and 
use  the  sawdust  as  the  sample,  or  drill  three  9-mm. 
holes  along  one  diagonal  of  each  slab,  boring  completely 
through  and  taking  care  to  make  fine  drillings.  The 
holes  should  be  drilled  as  nearly  as  possible  at  the  mid- 
dle and  halfway  between  either  end  and  the  middle 
of  such  diagonals.  Go  over  the  drillings  or  sawings  with 
a  powerful  magnet  to  take  out  any  iron  that  may  have 
come  from  the  drill,  or  saw  and  mix  the  sample 
thoroughly.  The  drill  or  saw  must  be  thoroughly 
cleaned  before  use,  and  no  lubricant  shall  be  used  in 
either  drilling  or  sawing. 

Analysis  of  the  Samples 

The  analyses  necessary  on  the  samples  from  a  zinc- 
mine  examination  depend  upon  the  character  of  the 
ore.  Determinations  of  the  metals  occurring  in  com- 
mercial quantities  must  be  made,  also  determinations 
should  be  made  on  enough  samples  to  show  the  impuri- 
ties present  affecting  the  metallurgical  treatment  of  the 
ore. 

The  sam.ples  representing  shipments  to  smelteries 
should  be  run  for  zinc  and  such  other  metals  as  are  paid 
for  and  for  any  impurities  for  which  the  smelter  is 
penalizing.  The  samples  of  shipments  to  custom  mills 
must  be  run  for  zinc  and  other  metals  and  impurities, 
as  stated  for  smeltery  shipments.  In  cases  where  the 
mill  belongs  to  the  mining  company,  the  samples  should 
be  run  for  zinc  and  other  valuable  metals,  leaving  the 
determination  of  impurities  to  be  made  on  the  mill- 
receipt  samples. 

At  a  custom  mill  the  buyers'  pulp  is  anaylzed  in 
duplicate  for  zinc  and  other  metals  being  paid  for,  and 
also  for  impurities  on  which  a  penalty  is  imposed.  A 
pulp  sample  is  sent  to  the  shipper,  who  analyzes  it  for 
the  same,  and  on  comparison  of  the  shipper's  and  buy- 
er's results,  if  there  is  more  difference  than  the  limit 
which  has  been  agreed  upon  beforehand,  the  umpire 
pulp  is  sent  out  to  a  third  chemist,  and  if  his  results 
fall  between  the  two,  it  is  taken  as  final;  if  not,  the  one 
nearest  to  the  umpire's  result,  whether  purchasers  or 
sellers,  is  taken  for  settlement. 


The  analysis  required  of  the  finished  mill  products 
consists  in  determining  the  metals  that  the  smelter 
would  pay  for  as  flux  or  as  recoverable  and  the  im- 
purities affecting  the  value  or  grade  which  could  be 
removed  in  the  milling  process. 

The  furnace  charges  are  run  for  zinc  and  the  residues 
from  the  spelter  furnaces  for  zinc  and  other  valuable 
metals  and,  in  case  of  shipments,  for  impurities  that 
may  affect  the  further  smelting  of  them. 

Spelter  consists  of  four  grades — High-Grade,  Inter- 
mediate, Brass  Special  and  Prime  Western — and  accord- 
ing to  the  American  Society  for  Testing  Materials 
should  show  analyses  as  follows: 


High-grade 99  85 

Intermediate....  99  35 

Brass  special.   .  .  99  60 

Prime  western  98  00 


Analysis  of  the  periodical  samples  should  be  made  in 
accordance  with  the  foregoing,  likewise,  the  individual 
shipments  of  the  first  three  grades. 


p 

Aluml 

Other 
Tin, 
Anti 
Sulp 

Sum 
miun 
and 
Mux 

0  05 
0  50 
0  75 
0  75 

0  03 
0  03 
0  04 
0  08 

0  07 
0  20 

0  75 

1  50 

N  one                None                  0  10 
None                Traces  only       0  50 
Traces  only    Traces  only       1    20 
Traces  only    Traces  only       2  00 

Iron  Industry  in  Chile 

Among  the  subjects  considered  by  the  National  Con- 
gress of  Chile  during  the  special  session  convened  May 
9  was  the  adoption  of  measures  for  the  establishment  of 
the  iron  industry. 

The  iron  and  steel  imports  of  Chile  during  1913 
amounted  to  266,000  metric  tons,  which  would  indicate 
an  actual  consumption  of  65  kg.  per  capita.  This  con- 
sumption is  considerably  less  than  that  recorded  in  coun- 
tries where  the  development  of  manufactures  is  further 
advanced  than  in  Chile.  The  per  capita  consumption 
in  Germany,  for  instance,  was  380  kg.  prior  to  the  war; 
that  of  the  United  States,  250;  of  Great  Britain,  170; 
and  of  France,  150.  There  has  begun  an  era  of  indus- 
trial progress  in  Chile,  and  it  is  probable  that  the  per 
capita  consumption  of  iron  and  steel  will  increase. 

While  it  is  true  that  Chile  possesses  iron  mines  of 
considerable  richness,  the  absence  of  good  coking  coal 
will  be  a  handicap  to  the  new  industry.  It  is  at  present 
planned  to  use  charcoal  in  the  furnaces,  and  the  gov- 
ernment is  planning  to  secure  the  services  of  Swedish 
and  Belgian  experts  who  are  familiar  with  this  indus- 
try. The  forests  of  southern  Chile  will  supply  an  abund- 
ance of  charcoal  for  many  years  to  come,  and  the  rivers 
of  the  same  region  can  be  made  to  produce  the  horse- 
power required  for  the  new  industry. 


Indian  Mica  Production  Increases 

Mica  produced  by  mines  in  southern  India  in  the  year 
ended  June  30,  1916,  was  505,037  lb.  compared  with 
331,568  lb.  in  1914-15,  says  Commerce  Reports.  Exports 
from  Madras  in  the  fiscal  year  ended  Mar.  31,  1916.  were 
576,240  lb.  (all  to  the  United  Kingdom)  ;  in  1914-15 
they  were  621,376  lb.  (133,316  lb.  to  Germany  and  4592 
lb.  to  the  United  States) ;  and  in  1913-14  the  total  was 
1,217,552  lb.  of  which  688,576  lb.  went  to  the  United 
Kingdom,  481,600  lb.  to  Germany,  34,944  lb.  to  Holland. 
11,872  lb.  to  the  United  States,  and  560  lb.  to  others. 
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Organization  of  Industry  in  Great 
Britain* 

It  is  not  easy  to  translate  into  terms  of  American 
finance,  industry,  dimension  and  employment  the  thing 
that  is  happening  in  Great  Britain  in  the  development 
of  the  munitions  industry.  The  thing  is  so  big  as  to 
be  almost  beyond  understanding.  Today  the  British 
Ministry  of  Munitions  is  the  greatest  employer  of  labor 
in  the  world.  It  controls  in  the  name  of  the  government 
more  than  20,000  workshops  and  factories  and  employs 
almost  2,000,000  people.  It  is  by  a  long  way  the  great- 
est single  employer  of  labor  in  the  world.  More  than 
this,  the  activities  of  the  Ministry  are  constantly  ex- 
panding. Under  the  defense  of  the  realm  act  and  the 
munitions  act  the  government  has  taken  to  itself  per- 
fectly unprecedented  power  over  industry.   . 

England's  Enlarged  Industrial  Equipment 

Great  Britain  will  emerge  from  the  war  with  her  in- 
dustrial equipment  immensely  varied  and  enlarged.  A 
great  part  of  the  work  done  by  the  industrial  and  scien- 
tific agents  of  the  war  services  will  be  of  the  greatest 
permanent  usefulness.  For  instance,  attention  has  re- 
cently been  called  to  what  English  scientists  and  arti- 
sans have  done  in  the  matter  of  producing  high-power 
lenses.  Formerly  the  Germans  monopolized  this  busi- 
ness. Nobody  in  England  knew  much  about  the  manu- 
facture of  this  kind  of  glass  or  its  conversion  into  lenses. 
War  made  it  absolutely  necessary  that  these  aids  to 
vision  be  produced  in  numbers  never  bef  jre  dreamed 
of.  A  committee  from  the  Ministry  of  Munitions  set 
about  to  discover  the  formulas  for  producing  high-power 
glass  and  succeeded.  Today  it  is  confidently  declared 
that  England  can  surpass  the  Germans  in  this,  one  of 
the  fields  in  which  the  Germans  regarded  themselves  as 
supreme. 

Before  the  war  England,  although  itself  a  great  iron- 
ore  producer,  brought  immense  quantities  of  ores  from 
Spain,  Scandinavia  and  other  countries.  The  shortage 
of  shipping  and  the  increased  requirement  of  iron  and 
steel  made  it  absolutely  necessary  that  more  of  the  ore 
be  produced  at  home.  The  Ministry  of  Munitions  de- 
clared in  a  recent  address  that  accomplishments  in  this 
direction  are  equivalent  to  increasing  the  national 
product  of  steel  by  more  than  2,000,000  tons  a  year. 
Committees  have  been  formed  to  project  this  enlarged 
scale  of  the  metal  industry  beyond  the  day  of  peace  and 
to  insure  expansion  of  production  after  the  war. 

There  will  of  course  be  demand  for  everything  that 
can  possibly  be  produced  in  this  line,  because  all  kinds 
of  iron  and  steel  construction  that  could  possibly  be 
postponed  have  been  prohibited  during  the  war.  Lon- 
don and  every  other  city  in  England  is  dotted  with  half- 
finiiihed  buildings  on  the  American  steel-frame  plan 
which  were  .started  before  the  war  and  left  unfinished 
when  the  edict  went  forth  that  no  more  steel  could  be 
spared  for  such  purposes.  It  has  been  almost  impossible 
to  build  any  kind  of  structure  in  these  islands  in  the 
last  two  years.  No  matter  how  necessary  it  seems,  a 
hard-hearted  building  authority  which  is  in  intimate 
league  with  the  militao'  and  munitions  department  in- 
sists on  visaing  every  proposal  for  construction  work. 


•Prom  an  article  In  the  Npw  York  "Sun,"  by  Judson  C.  Wel- 
llv«r.  Its  L<ondon  rcprcacntatlve. 


and  it  is  about  as  easy  for  a  camel  to  go  through  the 
eye  of  a  needle  or  for  a  rich  man  to  escape  the  income 
tax  as  it  is  for  a  mere  citizen  to  get  the  necessary  per- 
mit to  erect  a  building  of  any  kind. 

Forced  Economy  in  Materials 

A  very  important  part  of  the  government's  work  of 
supervising  industry  has  been  the  enforcement  of  meas- 
ures for  economy  in  materials,  labor,  transportation  and 
the  like.  Wlien  the  flour  mills  of  the  country,  for  ex- 
ample, were  taken  over  by  the  government,  there  was  an 
inquiry  which  developed  that  the  transportation  of  grain 
to  small  mills  was  costing  more  money  than  the  actual 
milling  process.  The  result  has  been  a  movement  to 
close  small  establishments  and  to  concentrate  the  busi- 
ness in  large  ones  for  the  sake  of  economy  in  both 
transportation  and  operating  costs.  The  same  thing  has 
been  applied  to  many  other  industries.  Before  the  war 
England  looked  up  to  and  admired  the  American  system 
of  large-plant  production  but  imagined  it  could  never  be 
adapted  to  the  requirements  of  a  countr>'  like  England. 
Today,  England  is  advancing  so  fast  in  this  direction 
that  by  the  time  peace  is  restored  it  will  be  quite  able  to 
compete  with  America  and  Germany  in  this  regard. 

All  manner  of  materials  which  formerly  were  allowed 
to  go  to  waste  are  now  gathered  up  and  conser\-ed  with 
the  greatest  care  under  government  direction.  For  in- 
stance, just  the  other  day  an  announcement  was  made 
that  hereafter  worn-out  army  boots  would  be  gathered 
in  depots  and  sold  either  to  people  who  wanted  the  ma- 
terial in  them  or  for  further  wear.  The  army  boot  is 
made  of  the  best  possible  material,  and  after  it  has  been 
utterly  worn  out  for  the  purposes  of  the  soldier  a  large 
share  of  the  material  in  it  is  available  for  other  uses. 

England  has  discovered  how  to  produce  all  the  potash 
it  immediately  requires;  America  is  likewise  increasing 
its  domestic  potash  supplies,  and  the  Kali  Syndicate  is 
likely,  if  the  war  lasts  long  enough,  to  discover  that  its 
monopoly  of  many  years  is  a  punctured  balloon. 

All  kinds  of  scrap  metal  are  gathered  up  with  the 
greatest  care.  Shortage  of  shipping  made  it  absolutely 
necessary  to  draw  more  exclusively  than  ever  before  on 
the  timber  supplies  of  the  islands,  and  today  one  of  the 
most  disheartening  sights  one  will  note  from  a  railroad 
train  is  the  spectacle  of  gangs  of  Canadian  lumbermen 
cutting  down  and  logging  the  beautiful  forests.  It  is 
worth  while  to  add  that  this  work  likewise  has  been 
done  as  carefully  and  systematically  as  wartime  condi- 
tions permit,  with  a  view  to  inflicting  the  least  possible 
injury  on  the  forests.  Trees  are  carefully  culled  out 
of  them  in  such  a  manner  as  to  leave  the  smaller  ones 
and  give  them  a  better  chance  to  develop.  There  is  no 
such  wicked  waste  of  timber  supplies  as  has  been  going 
on  in  the  great  forest  areas  in  the  United  States  for 
decades  past,  with  the  result  of  finally  bringing  that 
country  to  within  the  verge  of  a  lumber  famine. 

These  are  just  a  few  examples  of  the  industrial  re- 
organization, the  new  economies,  the  increasing  efll- 
ciency,  the  intensive  devotion  of  national  resources  to 
the  national  cause,  that  has  been  efl'ected  in  Great 
Britain.  The  point  is  that  as  the  United  States  more 
and  more  realizes  what  its  opportunity  in  this  war  is,  it 
will  appreciate  every  increasing  necessity  of  adopting 
every  measure  of  conservation  and  efficiency  that  han 
been   adopted    in    Europe  and   improving    upon   them. 
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Tin  Smelting  in  Bolivia 

By  Mark  R.  Lamb 

Metallurgical  engineer,  30  Church  St.,  New  Tork. 

Potosi  may  be  said  to  be  the  birthplace  of  tin  smelt- 
ng  in  Bolivia.  Many  years  ago — before  you  and  I  knew 
jnything  about  tin — Don  Luis  Soux  was  in  charge  of 
the  silver  mines  of  a  group  of  very  aristocratic  people. 
These  silver-mine  owners  were  practically  "titled,"  since 
to  be  an  Azoguero  was  like  being  a  member  of  the 
Engineers'  Club  in  New  York.  But  the  profits  from 
the  silver  mines  began  to  diminish,  and  Don  Luis  sug- 
gested that  he  could  make  a  profit  by  producing  tin. 
You  see,  the  ore  was  treated  only  for  silver  and  the 
tailings  contained  much  tin,  which  was  run  to  the  river. 

His  master  stormed  at  the  suggestion  that  they  should 
descend  to  making  tin,  and  he  was  given  peremptory 
orders  not  to  blot  their  escutcheon  with  tin.  However, 
Don  Luis  needed  the  money  and  went  ahead  and  made 
tin  and  sold  it  and  turned  in  the  profits,  merely  asking 
that  a  part  of  these  excess  profits  be  at  his  disposal 
to  increase  his  tin  plant. 

You  can  easily  imagine  their  unbounded  indignation 
at  his  presumption.  Their  letter,  written  in  curious 
Spanish  of  the  period,  put  Don  Luis  firmly  in  his  place 
for  presuming  to  dictate  how  the  Azogueros  should  in- 
vest their  own  money.  Afterward,  Don  Luis,  who  saw 
the  opportunity  and  importance  of  the  tin,  began  to 
accumulate  properties.  His  efforts  and  failures  and 
final  triumphs  make  an  absorbingly  interesting  story, 
and  you  shall  have  it  later. 

First  Smelting  of  Tin 

One  of  his  first  successes  was  the  smelting  of  tin 
ores  in  water-jacketed  furnaces.  He  had  three,  and  the 
fued  was  charcoal.  At  present  no  smelting  is  done,  but 
the  margin  between  smelting  and  shipping  is  very  nar- 
row. In  fact,  where  concentrates  below  shipping  grade 
cannot  be  raised  in  tin  content,  probably  smelting  would 
be  more  profitable,  especially  with  present  high  freight, 
expensive  concentrate  bags  and  shipping  delays. 

The  three  water- jacketed  furnaces  are  connected  by 
flues  to  boilers.  In  operation  the  furnace  is  nothing 
but  an  eflScient  gas  producer  which  incidentally  smelts 
tin.  The  gases  are  used  to  raise  steam  in  the  boiler, 
for  remelting  the  tin  in  the  refining  plant  and  for  any 
other  required  power  purposes.  As  the  tin  comes  from 
the  furnace  it  is  about  92 "^c  pure  and  is  brought  up 
to  96-97 ':f  by  remelting. 

Another  tin  smelter  in  Potosi,  Don  uan  Maurice, 
makes  an  excellent  white  metal,  as  all  the  necessary 
metallic  ingredients  are  produced  in  the  district.  The 
sale  of  this  bearing  metal  is  growing.  The  price  of 
exactly  the  same  metal  from  abroad  is  more  than  double. 
It  is  the  same  condition  that  ruled  in  the  rubber  mar- 
ket a  few  years  ago,  when  American  rubber  buyers 
preferred  to  pay  freight  and  commission  and  buy  in 
London  rather  than  buy  in  New  York  directly  from 
the  Bolivian  producers. 

But  to  get  back  to  tin.  A  subsidiary  of  the  Llallagua 
company  is  building  a  small  reverberatory  tin  smeltery 
at  Arica  and  is  pushing  the  work  rapidly  to  completion. 
Besides  making  high-grade  pig  tin,  it  will  make  the 
usual  byproducts,  such  as  solder,  bearing  metal  and 
bronze.    Mr.  Copeland  is  sticking  strictly  to  recognized 


practice  in  the  art,  and  his  several  years  devoted  to 
the  study  of  the  industry  everywhere  that  tin  is  smelted, 
makes  it  a  certainty  that  the  smelting  will  be  a  success. 
The  difficulty  of  shipping  concentrates  to  Europe  at 
present  adds  to  the  certainty  of  success  of  this  smeltery. 

There  is  another  furnace  that  is  making  tin  from 
Bolivian  concentrate.  It  is  extremely  simple  and  at- 
tractive in  appearance  and,  like  the  Bolivian  yungas,  is 
pregnant  with  possibilities.  It  looks  to  an  outsider, 
however,  like  trying  to  get  the  fabled  genie  back  into 
the  bottle.  The  furnace  is  oval,  3  and  4  ft.  in  diameter 
and  3  ft.  deep,  and  uses  300  hp.  in  ordinary  operation. 
To  confine  all  these  horses  in  such  a  small  stable  for 
any  length  of  time  results  in  melted  brick,  destroyed 
cover  and  much  tin  fume. 

Considerable  fuel  is  required  in  the  reduction  of  the 
tin.  The  explanation  of  the  absence  of  iron,  tungsten, 
antimony,  lead,  zinc,  bismuth,  arsenic,  silica,  gold,  silver, 
etc.,  at  the  temperature  of  the  electric  furnace  and  in  a 
reducing  atmosphere,  is  that  the  slag  is  64%  silica. 

Quality  of  Tin   Produced 

At  the  time  of  my  visit  there  was  a  very  attractive 
pile  of  pigs  of  tin  ready  for  shipment.  These  were 
said  to  assay  99.64 ^i,  and  a  sample  I  took  assayed 
0.17%  As,  0.28%  Sb,  0.74%  Cu,  0.05%  Fe,  0.12%,  Pb, 
and  98.64%,  Sn  (by  difference),  which  is  somewhat  dif- 
ferent from  99.64%.  Of  course,  the  sample  I  took  was 
not  of  all  the  bars,  as  I  had  to  take  it  when  no  one 
was  looking.  Also,  it  was  not  a  sample  of  what  had 
been  shipped  before  nor  of  what  will  be  shipped  in  the 
future.  It  is  good  work,  compared  with  blast-furnace 
practice,  but  is  not  equal  to  ordinary  reverberatory 
results. 

The  smelting  of  tin  in  Bolivia  came  near  being  made 
a  monopoly  or  worse.  The  "worse"  was  that  the  tin 
miner  was  to  be  obliged  to  sell  his  concentrates  to  the 
smelters. 

The  market  for  tin  concentrates  is  so  disturbed  that 
there  will  be  many  changes,  and  smelting  in  Bolivia 
will  have  a  much  better  opportunity  to  become  estab- 
lished than  when  German,  English  and  Belgian  smelters 
competed  for  the  concentrate. 

A  shipment  of  11  tons  of  pig  tin  smelted  in  the 
electric  furnace  at  La  Paz  has  i-ecently  been  sold  in  New 
York.  The  price  obtained  was  SOi'c.  per  lb.  when  best 
Banca  sold  at  55c.  and  Straits  sold  at  60c.  to  61c.  per 
lb.     The  analysis  of  the  lot  is  given  in  the  table. 

ANALYSIS   OF    TIN    .SIllI'MENT 
T.ead  "  "* 
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Tin  is  not  .sold  on  the  basis  of  analysis.  Nothing 
but  Straits  tin  is  considered  delivery  on  the  New 
York  metal  market,  so  that  such  lots  of  tin  from 
Bolivia.  China  and  other  points  must  be  sold  simply  by 
seeking  a  purchaser  and  making  a  bargain. 

The  tin-plate  manufacturers  insist  that  nothing  will 
serve  their  purpose  except  the  Straits  tin,  which  assays 
better  than  99.75 -"c,  and  they  insist  that  they  will  be 
the  first  to  appreciate  and  adopt  a  method  of  using 
the  cheaper  tins  in  the  manufacture  of  their  products. 
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Whether  this  is  really  true — that  is,  whether  these 
manufacturers  really  try  to  use  tin  from  other  places 
or  not — is  difficult  to  ascertain.  There  may  be  some 
thoroughly  good  reason  for  this  preference. 

The  fact  remains,  however,  that  before  the  war  the 
difference  between  Banca  and  Straits  was  not  much 
over  Ic.  per  lb.;  the  difference  today  is  8c.  per  lb.,  and 
the  metal  buyers  will  tell  you  that  this  is  due  to  the 
fact  that  before  the  war  Europe  ab.sorbed  all  this  off- 
color  tin.  whereas  now  it  is  all  offered  in  this  market 
and  there  is  keen  competition  in  the  disposal  of  it,  so 
that  heavier  price  concessions  must  be  made.  This  will, 
in  part,  explain  to  the  producer  of  pig  tin  in  Bolivia 
why  his  tin,  which  assays  99''r,  is  not  within  Kr  as 
valuable  as  the  product  coming  from  the  Straits  and  as- 
saying up  to  99.75'"f  metallic  tin. 


First  Producing  Oil  Well  in  Cuba 
Havana  Correspondence 

Well  No.  5  of  the  Union  Oil  Co.,  which  has  lately  come 
into  production,  was  drilled  on  the  Santiago  claim, 
leased  by  the  company.     The  Union  Oil  Co.,  which  has 


near  the  contact  of  a  serpentine  belt,  which  stretches 
from  east  to  west  in  the  northern  part  of  Havana  Prov- 
ince, with  sand  and  limestone  strata  probably  of  Creta- 
ceous age.  Oil  seepages  may  be  noted  at  different  points 
along  the  line  of  contact;  also  numerous  asphalt  (mal- 
tha )   deposits. 

The  Union  Oil  Co.  has  been  drilling  on  this  field  for 
the  last  two  years,  and  although  oil  was  struck  a  year 
and  a  half  ago,  it  was  only  during  the  month  of  June  this 
year  that  quantities  of  oil  of  commercial  importance. 

The  Santiago  claim  on  which  wells  Nos.  4  and  5  are 
situated  is  12  hectaras  in  extent  and  distant  about  13 
miles  from  Havana.  This  distance  can  be  traveled 
nearly  12  miles  over  macadam  roads  and  about  one  mile 
over  earth  roads.  This  claim,  and  the  Francis,  the  Juan 
Francisco  and  the  Inglaterra  claims,  which  belong  to  the 
Union  Oil  Co.,  are  all  in  the  Bacuranao  district,  munici- 
pality of  Guanabacoa,  Province  of  Havana.  On  the  Juan 
Francisco  claim,  adjoining  the  Santiago,  a  well  is  be- 
ing drilled,  which  is  about  1790  ft.  deep  at  present;. 
At  .500  ft.  and  at  600  ft.,  small  amounts  of  oil  were 
struck,  and  at  6G0  ft.  some  gas  came  out.  At  900  ft. 
more  gas  was  noted.     No  sandstone  has  been  reached 


VIEWS   OI'  THE   T'NION  OIL.  CO."S   OPERATION    AT  R.VCIKAN'AS.   ITHA 


its  headquarters  at  Empedrado  34,  Havana,  is  a  Cuban 
corporation.  Its  oil  properties  are  at  Bacuranas  in  the 
Province  of  Havana,  only  13  miles  from  the  capital. 

Well  No.  5  is  the  first  well  in  Cuba  to  produce  oil  in 
commercial  quantities.  It  is  1005  ft.  deep  and  was 
making  about  10  bbl.  a  day.  On  June  5  it  was  dyna- 
mited and  began  to  yield  about  1.50  bbl.  in  24  hours. 
The  oil  flows  by  periods  three  times  a  day,  making  about 
50  bbl.  at  each  flow.  Oil  was  struck  at  925  ft.  in  a  layer 
of  oil  sand  80  ft.  in  thickness.  It  is  the  first  well  where 
any  considerable  thickness  of  oil  sand  has  been  found. 
Since  the  photograph  was  taken,  the  flow  of  oil  has  be- 
come more  steady  and  there  is  reason  to  believe  that 
the  production  will  increase.  Another  well  (No.  4)  on 
the  same  property,  distant  about  200  ft.  from  No.  5,  is 
also  producing,  by  pumping,  nearly  25  bbl.  in  24  hours. 
It  is  only  550  ft.  deep,  and  its  production  at  that  depth 
is  somewhat  unusual. 

The  geology  of  the  field  has  not  yet  been  thoroughly 
investigated,  and  the  character  of  the  formation  is  un- 
determined, but  it  may  be  stated  that  the  oil  is  found 


as  yet,  but  the  work  will  be  continued  until  conclusive 
evidence  is  secured.  The  opening  of  this  well  in  Cuba 
is  of  considerable  importance,  since  it  proves  the  ex- 
istence of  the  oil  in  such  quantities  as  may  be  commer- 
cially profitable. 


Chromic  Iron  in  New  Caledonia 

A  citi/cn  of  Sydney,  says  Commerce  Rrpnrts,  who  is 
interested  in  New  Caledonia  and  has  spent  many  years 
there,  reports  that  the  deposits  of  chromic  iron  ore  are 
large.  Recently,  several  American  steamers,  after  dis- 
charging cargo  at  Sydney,  went  to  New  Caledonia  to 
load  chromic  iron  ore  for  the  United  States,  providing  a 
satisfactory  cargo  for  the  return  trip. 

The  isliind  is  rich  in  nickel,  lead  and  copper,  and  there 
are  also  gold,  silver  and  coal.  The  climate,  unlike  that 
in  some  other  South  Sea  Islands,  is  reported  to  lie  quite 
healthful.  The  soil  is  generally  broken  up  by  hills,  the 
best  agricultural  lands  being  river  valleys.  The  island 
is  about  1000  miles  from  Australia. 
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Foreign  Iron  and  Steel  Trade 

The  following  table  shows  the  exports  and  imports  of 
iron  and  steel  and  manufactures  thereof  for  the  month 
of  May,  as  reported  by  the  Bureau  of  Commerce.  The 
first  line  shows  the  total  value ;  the  second  line  the  value 
of  machinery,  included  in  the  total;  the  third  line  the 
volume  in  gross  tons,  of  those  iron  and  steel  products 
which  are  reported  by  weight: 

Exports — —  Imports 

1916                       1917  1916             1917 

Totalvalue $72,918,913         $107,362,635  

Machinery  value 21.984,961  22,960,478  

Iron  an.l  steel,  tons 540,591                   587,900  32,113          26,038 

The  decrease  in  tonnage  imports  was  chiefly  in  ferro- 
manganese  and  scrap.  The  increase  in  exports,  both 
value  and  tonnage,  over  last  year  was  large,  but  the 
totals  were  slightly  below  those  of  March  of  this  year. 
The  larger  increases  this  year  were  in  billets,  ingots  and 
blooms,  and  in  steel  plates  and  sheets. 

Imports  of  special  alloys  in  May  were  as  below  in 
gross  tons: 

1916  1917  Changes 

Ferromanganese 2,019  .             . 

FerroMlicon 417  1,144  I.         727 

Nickel  ore  and  matte 7,865  7,024  D.       841 

Manganese  ore 74,825  81,?69  I.     6,444 

Tungsten  ore 404          

Ferromanganese  and  tungsten  ore  were  not  reported 
separately  in  1916.  Exports  of  ferrotungsten  and  tung- 
sten metal  this  year  were  207  tons;  of  ferrovanadium, 
139  tons.  Exports  of  nickel  and  nickel  oxide  were  806 
tons,  against  1622  tons  last  year. 


Steel  Production  in  1916 

The  production  of  steel  ingots  and  castings  in  the 
United  States  in  1916  is  reported  by  the  American  Iron 
and  Steel  Association  at  42,773,680  gross  tons,  which 
exceeded  the  make  of  pig  iron  for  the  year  by  4,338,893 
tons.  Of  the  total  last  year,  41,401,917  tons  were  ingots 
and  1,371,763  tons  direct  castings. 

In  1916,  174  works  in  25  states  and  the  District  of 
Columbia  made  steel  ingots,  against  134  works  in  20 
states  and  the  District  of  Columbia  in  1915.  In  1916, 
230  works  in  28  states,  the  District  of  Columbia  and  the 
Canal  Zone,  Panama,  made  steel  castings,  against  218 
works  in  27  states,  the  District  of  Columbia  and  the 
Canal  Zone,  Panama,  in  1915. 

The  production  for  two  years  past  has  been,  in  gross 
tons,  according  to  processes  used: 

. 1915 1916 

Tons  <"(,  Tons  <"( 

Basic  open  hearth 22,308,725  69  4  29,616,658  69  2 

Acid  open  hearth 1.370,377  4  3  1,748,769              4  2 

Bessemer    8.287,213  25  7  11.059.039  25  9 

Crucible 113.782  0  4  129.692             0  3 

Electric 69,412  0  2  168.918              0  4 

Miscellaneous 1,527  .  604 

Total 32,157,036         100  0  42,773,680         100  0 

It  is  noteworthy  that  the  production  of  ingots  by  the 
bessemer  process  shows  a  very  large  increase,  the  ton- 
nage being  11,059,039,  the  largest  output  by  this  process 
since  1907,  when  11,667,549  tons  was  made.  The  pro- 
duction by  the  openhearth  process  was  by  far  the  great- 
est on  record.  The  crucible  output  was  the  largest 
since  1907,  and  the  production  by  the  electric  process 
far  exceeds  that  of  any  previous  year,  it  being  168,918 
tons  in  1916,  compared  with  69,412  tons  in  1915,  which 
was  the  highest  previous  record.  Included  in  the 
production  of  basic  openhearth  steel  is  the  production 


of  duplex  ingots  and  castings,  3,436,457  tons,  an  increase 
of  1,654,926  tons,  or  92.9^r  over  1915.  The  total  make 
of  alloy  steel  ingots  and  castings  in  1916  was  1,362,615 
tons,  being  341,468  tons  more  than  in  the  preceding 
year. 

Steel  production  for  10  years  past  has  been  as  fol- 
lows, in  gross  tons : 


1907 
1908 
1909 
1910 
1911 


23,362,594 
14,023,247 
23,955,021 
26,094,919 
23,676,106 


1912 
1913 
1914 
1915 
1916 


31,251,303 
31,300,874 
23,513,030 
32,151,036 
42,773,680 


The  production  of  1916  was  the  largest  ever  reported, 
e.xceding  that  of  1915  by  10,622,644  tons,  or  33%,  and 
being  far  ahead  of  any  previous  year. 

In  1916  the  production  of  all  kinds  of  iron  and  steel 
rolled  into  finished  forms  (including  blooms,  billets  and 
axle  blanks  rolled  for  forging  purposes  and  semi- 
finished products  which  were  rolled  for  export  in  that 
year)  shows  an  increase  of  7,987,465  tons,  or  32.7''r, 
as  compared  with  the  output  in  1915.  The  make  of  fin- 
ished rolled  iron  and  steel  in  1916  is  shown  in  the  fol- 
lowing table,  in  gross  tons: 

Iron 


Products 

Rails  

Plates  and  sheets 

Nail  and  spike  plate   .  - 

Wire  rods 

structural  shapes 

Merchant  bars 

Bars  for  reinforced  concrete  work 

Skelp,  flue  and  pipe  iron  or  steel 

Long  angle  splice  bars,  tie-plate  bars,  etc . 

Hoops _    

Bands  and  cotton-ties 

Rolled  sheet  piling,  not  including  fabri- 
cated   

Railroad  ties 

Rolled  forging  blooms,  forging  billets,  etc 

Exports  of  blooms,  billets,  sheet  bars,  etc 

All  other  finished  rolled  products 372,688 


13,303 

2,979 

867 

1,823 

993,948 

2,683 

355,445 

77,656 

630 


549 


-Steel 

Total 

2,854.518 

2.854,518 

7,440.677 

7.453.980 

27,109 

30.088 

3,517,879 

3.518.746 

3,028,141 

3.029.964 

5,625,598 

6,619.546 

458.717 

461.400 

2,572,229 

2,927,674 

614.164 

691,820 

367,534 

368.164 

173.311 

173,311 

19,196 

19,196 

34.311 

34,311 

2.015.411 

2.015,960 

512.483 

512,483 

1,296,540 

1,669,228 

Total,  gross  tons   1,822,571         30,557,818         32,380.389 

The  production  of  galvanized  sheets  in  1916  was 
1,346,924,950  lb.;  of  galvanized  formed  products,  130,- 
302,195  lb.;  total,  1,477,227,145  lb.  This  was  a  de- 
crease of  216,609,851  lb.  from  1915,  due  largely  to  the 
high  price  of  zinc. 

The  output  of  tin  plate  was:  Coke  plates,  2,494,648,- 
296  lb  ;  charcoal  plates,  57,575,979  lb. ;  total  tin  plates, 
2,5-52,224,275  lb.;  terne  plates,  214,176,952  lb.;  total, 
2,766,401,227  lb.,  an  increase  of  401,105,527  lb.  over 
1915.  Exports  of  tin  plates  increased  from  154,642 
gross  tons  in  1915  to  227,391  tons  last  year. 

The  production  of  merchant  bars  show  an  increase  of 
nearly  60 -^r.  This  was  largely  due  to  the  quantities  of 
shell  steel  and  shrapnel  steel  which  came  under  the 
merchant-bar  classification.  The  exports  of  steel  bars 
were  774,455  tons  last  year. 

The  production  of  nails  in  1916,  in  kegs  of  100  lb.  each, 
was:  Wire,  17,147,665;  cut,  764,835;  total,  17,912,500. 
The  total  shows  an  increa.se  of  2,554,147  kegs  over 
1915.  Exports  of  wire  nails  were  3,363,876  kegs,  an 
increase  of  1,312,401  kegs  over  1915;  exports  of  cut 
nails  were  106,451  kegs,  an  increase  of  11,573  kegs. 

The  production  of  forged  iron  and  steel  by  rolling 
mills  and  steel  works  in  1916  was:  Iron,  3352;  steel, 
920,415;  total  923,767  tons,  an  increase  of  400,044  tons. 

The  production  of  hammered  charcoal-iron  blooms, 
billets,  etc.,  was  80,685  gross  tons,  of  which  5405  tons 
were  made  for  sale  and  75,280  tons  for  use  of  makers. 
The  total  was  37,504  tons  more  than  in  1915. 

The  make  of  cast-iron  pipe  was  1,080,623  net  tons; 
pipe  fittings,  133,710  tons;  total,  1,214,333  tons,  being 
only  537  tons  less  thSn  in  the  previous  year. 
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The  Selection  of  Gearing 

By  W.  H.  Phillips 

Research    Kngineer.    R.    r>     Xutall   Co. 

The  untreated  gear  costs  $10  and  runs  one  year.    The 

treated  gear  costs  $15  and  runs  three  years.  This 
would  show  a  saving  of  $15  on  initial  cost.  If  it  re-. 
quires  two  hours  to  make  replacement,  it  would  require! 
six  hours  to  replace  the  $10  gear  three  times,  and  buq 
two  hours  to  replace  the  $15  gear,  or  four  hours  saved! 
in  labor.  Four  hours  would  also  be  saved  in  production 
of  the  machine.  The  hazard  of  breakage,  with  its  con- 
.sequences,  is  an  unknown  factor,  but  may  be  serious  in 
.some  services. 

If  it  is  true  that  there  is  an  economy  in  the  use  of 
heat-treated  gearing,  the  question  naturally  arises  as 
to  what  is  the  proper  grade  for  different  conditions. 
This  is  a  matter  that  should  be  given  careful  considera- 
tion, lest  the  wrong  application  is  made  and  the  results 
prove  unsatisfactory. 

E.xcept  where  weight  and  space  are  important,  alloy- 
steel  gearing  is  not  commercially  practical  because  of 
its  high  cost.  In  the  automobile  field,  where  a  compara- 
tively small  gear  tooth  must  stand  great  strains,  the 
strength  and  toughness  resulting  from  alloying  certain 
elements  such  as  chrome  vanadium,  and  nickel  with  steel. 


Alloy  steels  for  vse  in  gears  had  to  be  eliminated 
owing  to  their  cost,  and  in  consequence  heat- 
treated  carbon  steel  teas  developed  to  give  the  re- 
quired results.  There  are  three  classes  of  heat- 
treatment — oil-quenching,  casehardening,  and  a 
special  process — each  possessing  adaptability  to  a 
certain  class  of  service. 

THE  rapid  progress  made  in  the  last  fev.*  years  in 
the  manufacture  of  high-grade  heat-treated  gear- 
ing was  necessary  before  certain  industries,  such 
as  the  automobile  business,  could  develop.  In  certain 
other  industries,  such  as  electric  railways,  with  their 
ever-greater  carrying  capacity,  power  and  speed,  the 
question  of  suitable  gearing  was  also  becoming  serious. 
The  increasing  size  of  the  motor,  with  the  smaller  avail- 
able space  for  the  gear,  imposed  greater  loads  on  the 
gear  material.  The  development  of  heat-treatment 
therefore  has  been  highly  beneficial  to  these  industries, 
but  the  application  should  not  stop  here.     The  metal- 
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mining  field  with  its  henvy  and  oftan  excessive  service, 
is  an  industry  well  suited  to  the  use  of  improved  gearing. 
If  by  incrcr>sing  the  cost  of  gearing  from  25  to  50', 
a  gear  is  produced  that  will  triple  the  life  of  the 
untreated-steel  gear  and  at  the  same  time  eliminate  the 
breakage  with  its  consequential  damage,  there  can  be  no 
doubt  of  its  economy.  A  few  of  the  advantages  to  be 
derived  by  such  a  step  are:  Lower  ultimate  cost  of  gear- 
ing; reduction  of  time  loss;  reduction  of  labor  main- 
tenance; reliability.  Each  broken  or  worn-out  gear  on 
a  crusher  in  the  mill,  for  example,  will  tie  up  the  entire 
mill  section  waiting  replacement  of  the  gear.  This  will 
be  the  greatest  loss,  and  after  the  cost  of  the  new  gear, 
the  labor  involved  in  replacing,  the  reduced  production 
and  the  interest  on  idle  investment  arc  added,  thp  ulti- 
mate economy  of  eliminating  such  waste  will  be  suffi- 
ciently apparent. 
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are  very  desirable,  if  not  ab<^olute!y  nec;ssiry.  But  thi."* 
covers  a  comparatively  small  area  of  the  gear  field,  and 
for  the  most  part,  heat-treated  cnrbon-steel  gearing  is 
meeting  every  requirement  imposed  upon  it  and  still  haa 
a  great  field  for  development. 

Heat-treated  carbon-steel  gearing  may  be  divided  in 
to  three  general  classes — oil-treated,  ca.sehardened,  and 
special-treated  gears.  The  first  two  classes  were  intro. 
duced  in  the  se<iuence  given  and  have  met  many  prob 
lems.  Each  has  its  advantage  for  different  services  and 
in  this  service  has  proved  efiicient.  There  are  conditions 
encountered,  however,  in  which  these  two  grades  are  nol 
applicable.  The  third  class  mentioned  has  been  devel- 
oped after  a  careful  study  of  actual  conditions  and  em- 
bodies  the   best   qualities   of   both   the   former   classe.i. 

There  are  applications  where  the  service  is  so  light 
that  the  resultant  \ong  life  and  low  maintenance  coft 
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do  not  necessitate  a  high-grade  product.  There  are 
other  services  where  the  gear  must  transmit  a  uniformly 
high  torque  without  sudden  jars  or  dynamic  blows,  in 
which  case  it  is  a  question  of  wear  alone,  surface  hard- 
ness as  found  in  the  casehardened  produce  being  re- 
quired. There  are  still  other  applications  where  the  load 
to  be  transmitted  is  uniformly  low  but  with  occasional 
shocks.  This  last-named  condition  requires  a  gear  with 
only  medium  hardness  but  with  high  ductility,  such  as 
the  first  class  or  oil-treated  gear.  There  are  installa- 
tions, and  these  are  in  the  majority,  where  the  service 
imposes  the  heavy  duty  with  its  resultant  wear  as  well 
as  shocks  with  the  liability  of  breakage.  This  is  es- 
pecially true  in  concentrating-mill  and  smeltery  work.  It 
is  for  such  service  that  the  third  class  or  special  grades 
of  gearing  have  been  developed.  By  analyzing  the  con- 
ditions and  selecting  the  proper  grade  it  will  be  possible 
to  obtain  the  best  results. 

Before  considering  the  three  classes  of  gearing,  com- 
paring and  explainincr  the  properties  of  each,  it  will  be 
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well  to  explain  briefly  how  gearing  is  manufactured  to 
insure  equality  and  uniformity  of  product. 

The  old-fashioned  eye  pyrometer  and  rule-of-thumb 
methods  of  heat-treatment  used  a  few  years  back  have 
given  place  to  the  modern  treating  department  with  its 
closely  regulated  furnaces  and  accurate  temperature- 
recording  instruments.  Poor  heat-treatment  is  worse 
than  no  treatment  at  all,  often  leaving  the  steel  coarse- 
grained and  brittle.  The  laboratory  that  must  be  main- 
tained in  conjunction  with  the  treating  department  gives 
the  exact  analysis  of  the  gear  to  be  treated.  Today, 
knowing  the  chemistry,  the  method  of  procedure  be- 
comes an  exact  science  with  the  uncertainty  and  doubts 
removed. 

Physical  Tests  for  Gear  Steel 

One  or  more  gears  in  every  lot  of  100  should  be  taken 
for  physical  test,  the  test,  when  size  permits,  being  taken 
from  the  root  of  the  tooth.  This  test  should  conform 
to  the  A.S.T.M.  standard  2-in.  pulling  test  giving  tensile 
strength,  yield  point,  elongation  and  reduction.  This 
testing  of  one  gear  in  every  lot  of  a  hundred  or  fraction 
of  a  hundred  does  not  necessarily  insure  uniformity 
There  may  be  one  or  more  gears  that,  owing  to  one 


cause  or  another,  have  not  come  up  to  the  required 
standard.  As  a  check  on  each  gear,  the  Brinell  hard- 
ness test  may  be  used,  the  advantage  of  this  method  be- 
ing that  it  does  not  deface  the  gear  to  any  extent,  yet 
is  thorough  and  reliable.  Briefly,  it  consists  in  pressing 
a  10-mm.  ball  into  a  flat  surface  of  the  steel  at  a  con- 
stant pressure  of-3000  kg.  and  measuring  the  diameter 
of  the  impression  with  a  scale  magnified  and  graduated 
to  one-twentieth  of  a  millimeter.  As  a  result  of  many 
thousands  of  these  tests,  a  good  working  knowledge  of 
the  tensile  strength  of  the  steel  can  be  obtained.  By  the 
Brinell  method  each  gear  is  tested  on  the  opposite  sides 
of  the  periphery,  it  being  known  what  the  hardness 
should  be  within  a  certain  range.  The  gear  is  rejected 
if  the  hardness  is  without  this  range.  In  this  way  a  high 
uniformity  may  be  obtained.  This  is  the  most  reliable, 
practical  and  most  widely  used  hardness  test  known,  all 
variables  e.xcept  the  hardness  of  the  steel  itself  being 
eliminated.  Therefore,  when  gearing  has  been  analyzed, 
properly  treated  and  tested,  its  conformance  to  the  re- 
quired specifications  can  be  depended  upon. 

Oil  Treatment  and  Casehardening 

The  oil  treatment  was  the  first  method  used  for  hard- 
ening and  toughening  gearing.  The  method  consists  in 
heating  the  steel  to  the  required  temperature  and 
quenching  in  oil.  This  treatment  is  not  severe  and  does 
not  set  up  heavy  strains  in  the  steel.  The  ductility  is 
high,  but  the  hardness  only  slightly  greater  than  that 
of  untreated  steel,  as  is  also  the  strength.  "WTiere  it  is 
desirable  to  increase  the  hardness  and  strength  some- 
what and  retain  a  high  ductility,  or  in  other  words, 
when  the  gearing  is  to  be  subjected  to  shocks  with  nor- 
mally light  loads,  ductility  is  important,  and  an  oil- 
treated  gear  may  be  advisable.  The  increased  cost  of 
this  grade  over  the  untreated  grade  is  not  high,  and  this 
may  be  worthy  of  consideration.  As  shown  by  the 
Brinell  test,  the  hardness  is  increased  about  759c 
While  this  may  seem  to  be  a  very  material  increase  by 
comparison,  it  is  relatively  small.  The  oil  treatment 
may  be  applied  to  forged  or  cast-steel  gears. 

The  casehardening  process  consists  essentially  of  a 
high-carbon  case  backed  up  by  a  low-carbon  core.  A 
low-carbon  steel  is  used,  the  high-carbon  case  being  ob- 
tained by  treatment.  The  depth  of  this  case  can  be  con- 
trolled, giving  any  penetration  desired.  This  treatment 
has  been  known  for  a  long  time,  but  it  has  been  applied 
to  gearing  only  in  recent  years.  Comparing  the  hard- 
ness of  the  case  and  core  with  that  of  untreated  steel, 
the  case  is  found  to  be  four  times  as  hard  as  untreated 
steel,  while  the  core  is  only  slightly  if  any  harder. 
WTien  the  service  is  such  that  heavy  shocks  do 
not  occur  and  all  the  gear  must  do  is  transmit  uniform 
load,  the  very  hard  case  of  this  product  resists  wear  well 
and  the  gear  will  have  a  long  life.  When,  however,  the 
load  to  be  transmitted  is  variable  and  there  is  liability 
of  heavy  shocks,  the  case  will  get  this  strain  first  and 
being  very  brittle  will  tend  to  fail.  This  treatment  is 
somewhat  more  expensive  than  other  grades  as  it  re- 
quires at  least  five  applications  of  heat  to  properly 
harden  a  gear.  Care  must  be  exercised  in  handling  and 
installing  this  gear  as  the  case  will  be  spalled  off  by  a 
slight  blow.  It  is  desirable  also,  in  order  to  secure  maxi- 
mum life,  that  it  be  run  in  both  directions  to  utilize  the 
benefit  of  the  case  on  both  sides  of  the  tooth. 
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With  the  steadily-increasing  knowledge  of  steel  and 
of  the  methods  of  heat-treatment  year  by  year,  the  oil- 
treated  and  casehardened  grades  have  been  improved 
gradually  until  now  they  have  been  perfected  as  far  as 
possible,  and  the  metallurgist  for  some  time  has  been 
looking  to  other  fields  for  a  grade  that  would  include  the 
good  qualities  of  both,  supply  what  they  lacked  and,  if 
possible,  reduce  the  cost  of  the  heat-treatment.  As 
stated  before,  the  alloy  steel  had  to  be  eliminated  owing 
to  its  cost,  and  the  only  course  left  was  to  develop  a 
treatment  for  carbon  steel  that  would  give  the  required 
results.  Several  of  these  so-called  special  grades  were 
introduced,  one  of  the  more  notable  being  the  BP  grade 
manufactured  by  the  R.  D.  Nutall  Co.,  of  Pittsburgh, 
Penn. 

It  was  found  that  by  slight  changes  in  chemistry  a 
combination  could  be  obtained  which,  when  subjected  to 
a  special  treatment,  produced  physical  properties 
adapted  to  gearing.  The  hardness  at  the  surface  of 
the  steel  is  from  three  to  four  times  that  of  untreated 
steel,  and  grades  off  slightly  toward  the  center  of  the 
tooth  until  it  is  from  two  and  one-half  to  three  times 
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as  hard  as  untreated  steel.  This  reduction  in  hardness 
is  in  a  straight-line  ratio  and  each  fiber  of  the  steel  from 
the  surface  to  the  center  or  neutral  axis  of  the  tooth, 
■which  may  be  slightly  to  one  side  of  the  geometric  cen- 
ter, will  be  stressed  in  proportion  to  its  ability  to  carry 
the  load,  so  that,  when  the  tooth  receives  a  blow 
or  .shock,  every  fiber  is  carrying  its  share  of  the  load. 
The  ductility  of  this  steel  is  comparatively  high  and  is 
in  inverse  ratio  to  the  strength.  The  metal  is  homo- 
geneous, there  being  no  line  of  demarcation  between  any 
two  fibers.  While  the  surface  of  the  tooth  is  hard,  yet 
it  is  of  a  tough  hardness  and  will  not  shock  or  spall.  It 
is  often  advi.sable  to  treat  the  pinion  only  of  a  combina- 
tion, it  being  the  weaker  and  hardest-worked  member. 
A  pinion  so  treated,  owing  to  the  nature  of  the  hardness, 
is  not  liable  to  cause  excessive  wear  on  the  meshing  un- 
treated gear.  It  can  be  seen  readily  that  a  gear  of  this 
type,  which  is  of  moderate  price,  will  have  a  great  tend- 
ency to  overcome  breakage  and  at  the  same  time  give  a 
high  resistance  to  wear.  It  should  triple  the  life  of 
untreated  gearing  and  eliminate  the  cost  of  conse(|uen- 
tial  damage  and  delays  caused  by  gear  breakage. 

Very  often  gears  are  designed  with  no  intention  of 
ever  being  heat-treated,  and  may  be  so  flim.sy  in  certain 
section.s  that  it  would  be  impossible  to  submit  them  to 


the  strains  necessary  in  heat-treatment.  These  gears, 
however,  are  intended  for  light  ser%'ice  and  usually  give 
no  trouble  if  untreated. 

The  effect  of  dynamic  blows  on  spur  gearing  when 
running  at  high  speed  and  transmitting  heavy  loads, 
while  it  has  never  been  accurately  ascertained,  is  known 
to  be  great,  often  excessive,  and  in  such  service  forged 
steel  .should  be  used  whenever  possible. 

The  wide  application  of  the  heat-treated  gear  not  only 
in  the  railway  and  automobile  field,  but  also  in  many 
branches  of  the  industrial  field,  among  the  more  notable 
being  the  steel  mills,  smelteries,  concentrating  mills  and 
mines,  has  been  so  successful  that  it  is  not  a  question  of 
heat-treated  versus  untreated  gearing,  but  rather  the 
selection  of  the  proper  grade  of  treated  gear  for  the 
service  to  be  performed. 

Mine,  Mill  and  Smeltery  Applications 

Upon  analyzing  the  gear  requirements  for  mine,  mill 
and  smeltery  applications,  the  following  inherent  char- 
acteristics are  apparent  and  the  grades  of  gear  best 
suited  to  such  service  are  suggested : 

Mine  service:  For  hoists  reliability  is  of  paramount 
importance,  requiring  a  gear  with  great  resistance  to 
breakage.  Herringbone  units  are  recommended.  For 
locomotives  constant  torque  and  reduction  of  main- 
tenance are  important,  requiring  a  gear  offering  resist- 
ance to  wear  yet  tough  enough  to  stand  up  under  condi- 
tions that  necessarily  prevail  in  mine-locomotive  opera- 
tion. Special  grade  gears  are  recommended.  For  re- 
ciprocating pumps  constant  torque  and  reduction  of 
maintenance  are  important,  requiring  a  gear  of  hard 
wearing  surface.  It  does  not,  however,  have  to  resist 
heavy  shocks.    Casehardened  gears  are  recommended. 

Mill  service:  For  conveyors  and  elevators  constant 
torque,  location  and  reduction  of  maintenance  are  im- 
portant. Casehardened  gears  are  recommended.  For 
rolls  and  crushers  heavy  shock  and  reduction  of  time  loss 
are  important.  A  tough,  strong  gear  is  required.  Spe- 
cial grade  gears  are  recommended.  For  tube  and  ball 
mills  heavy  vibration,  reduction  of  time  loss  and  main- 
tenance are  important.  Special  grade  gears  are  recom- 
mended. 

Smeltery  service:  For  cranes  widely  varying  torque 
and  reduction  in'  maintenance  are  important.  Special 
grade  gears  are  recommended.  For  converters  widely 
varying  torque,  reliability  and  reduction  of  maintenance 
are  important.  Special  grade  gears  are  recommended. 
For  casting  machines  heavy  shocks,  reduction  of  main- 
tenance and  time  loss  are  important.  Special  grade 
gears  are  recommended.  For  blowers  constant  torque 
and  reduction  of  maintenance  are  important.  Casehard- 
ened gears  are  recommended.  It  must  be  borne  in  mind 
that  these  suggestions  as  to  the  grades  to  be  used  in 
the  different  services  may  be  varied  with  special  condi- 
tions, but  in  general  the  applications  will  be  found  to 
be  satisfactory. 

In  conclusion  it  might  be  well  to  state  that  with  many 
industries  of  the  country  working  over  capacity,  the 
necessity  for  reliability  of  machine  parts  was  never  be- 
fore so  great,  or  the  conse<iuences  of  breakdown  so 
costly.  A  careful  study  of  the  gear  situation  in  the 
plant  or  mine  should  be  made  therefore  at  this  time, 
and  any  changes  necessao'  to  insure  reliability  made  at 
once. 
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An  Opportunity  for  Engineering 
Service 

The  war  has  interrupted  the  supply  of  many  mineral 
that  were  normally  imported.  In  view  of  present  trans- 
portation conditions  a  serious  shortage  exists  in  cer- 
tain materials  and  will  soon  develop  in  others.  Some 
immediate  action  is  imperative.  The  first  thing  is  to 
take  a  careful  inventory  of  American  resources.  We 
must  know  where  the  ore  deposits  are,  what  has  hitherto 
hindered  their  utilization,  what  methods  must  be  used, 
and  what  equipment  will  be  needed  if  an  emergency 
demands  their  rapid  development. 

Many  properties  must  be  reexamined  from  a  new 
point  of  view — that  of  present  necessity  rather  than  of 
normal  profit.  When  the  shortage  is  realized,  the  pre- 
liminary steps  for  relief  should  have  been  completed. 
It  is  a  necessary  and  patriotic  form  of  mineral  insur- 
ance. 

Do  not  forget  that  these  are  war  times  and  that  what 
may  have  been  valueless  a  year  ago  may  be  a  "life- 
saver"  now.  An  abandoned  copper  prospect  of  1913 
might  make  a  successful  pyrite  mine  in  1917.  We  are 
fighting  an  autocratic  enemy  who  knows  his  resources 
to  the  last  pound  and  uses  them  with  most  efficient 
organization.  We  have  no  Kaiser,  so  each  of  us  must 
do  his  share  to  put  our  Government  in  the  same  situ- 
ation.    The  Government  needs  your  facts. 

Part  of  this  essential  information  is  contained  in  the 
mining  reports  in  your  files.  The  following  minerals 
are  of  special  importance:  Pyrite  and  pyrrhotite  east 
of  the  Rocky  Mountains;  sulphur,  manganese  and  man- 
ganiferous  iron  ore,  lead,  nitrate,  chromite,  tin,  nickel, 
platinum,  flake  graphite,  sheet  mica,  and  high-grade 
refractory  clay. 

Will  you  submit  a  list  of  the  reports  (or  the  reports 
themselves,  if  you  prefer)  which  you  have  on  properties 
and  deposits  that  may  be  of  importance  under  the  pres- 
ent abnormal  war  conditions?  Give  the  date  of  the 
report,  the  name  of  the  engineer  who  made  it,  the  type 
of  ore,  the  precise  location  of  the  deposit,  and  its  rela- 
tion to  transportation.  On  request,  will  you  lend  these 
reports  for  the  use  of  the  War  Minerals  Committee,  or 
such  appropriate  department  of  the  Government  as  you 
may  specify?  Reports  will  be  held  confidential  if  you 
so  indicate.  Can  you  donate  a  certain  amount  of  serv- 
ice to  the  further  examination  of  properties  which  may 
be  selected  as  of  greatest  importance?  Address,  The 
War  Minerals  Committee,  Room  4241,  Interior  Depart- 
ment Building,  Washington,  D.  C. 

The  members  of  this  committee  who  have  been  desig- 
nated by  their  respective  organizations  are  as  follows: 
William  Young  Westervelt,  consulting  mining  engineer, 
chairman  representing  the  American  Institute  of  Min- 
ing Engineers,  and  the  Mining  and  Metallurgical  So- 
ciety of  America ;  Alfred  G.  White,  mine  economist. 
United  States  Bureau  of  Mines;  W.  0.  Hotchkiss,  state 
geologist  of  Wisconsin,  representing  the  Geology  Com- 
mittee of  the  National  Research  Council  and  the  Asso- 
ciation of  State  Geologists;  David  White,  chief  geolo- 
gist. United  States  Geological  Survey. 

This  committee  has,  as  its  specific  purpose,  the  con- 
sideration of  the  development  of  a  sufficient  supply  of 
those  minerals  of  which  a  scarcity  now  exists  or  may 
develop.    It  is  intended  to  promote  united  action  by  the 


mining  and  geological  professions  as  represented  by 
Federal  and  state  bureaus  and  the  mining  societies,  and 
to  secure  the  effective  service  of  such  individual  engi- 
neers and  geologists  as  desire  to  be  of  assistance. 

Negligence  as  Element  of  Liability 

By  a.  L.  H.  Street* 

In  reversing  judgment  against  owners  of  a  mine  in 
the  Joplin  district,  awarded  by  the  trial  court  in  favor 
of  a  shoveler  who  was  injured  at  the  bottom  of  a  stope 
through  fall  of  rock  and  dirt  from  the  roof,  the  Spring- 
field, Mo.,  Court  of  Appeals  holds  that  if  the  employers 
did  all  that  a  reasonably  prudent  man  could  be  expected 
to  do  in  the  circumstances,  by  preparing  a  level  place 
at  the  top  of  the  stope  to  catch  any  fall  of  overhanging 
dirt  or  rock,  liability  for  the  accident  could  not  be  pred- 
icated on  failure  to  timber  the  roof.  (Neeley  vs.  Sny- 
der, 193  Southwestern  Reporter,  610.) 


Foreign  Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  March  and  April, 
1917,  are  reported  by  the  Department  of  Commerce  as 
follows : 


Lead  Ore: 

\rticle 
Bullic 

3  and  Countries 

March 
Contents,  Lb. 

April 
Contents,  Lb 

3,057  064 

I  029  317 

1  781 

428 

Mexico 

Chile 
Peru 

n  and  Bullion: 

2,197.645 
4,785 

1.370,087 

1,142.854 

86,393 

Lead — Bas6 

Mexico 

5,326,395 
6,870,205 

3,628,651 

Lead — Pigs 

France 

Panama 

Barbados 

Bars, 

etc. 

69.710 
8.45J 

1,054 
37,052 

9.989 
567 

Haiti 

Canada 

Guatemala 

1,882 

1.500 

52,400 

116.269  66.338 

The  gross  weight  of  lead  ore  imported  was  6357  long 
tons. 

The  actual  tonnage  of  zinc  ore  imported  in  April 
amounted  to  14,696  tons.  The  countries  of  orgin  and 
the  metal  contents  were  as  follows : 


Countries: 

March 
Contents.  Lb. 

.\pril 
Contents,  Lb 

Canada 

Australia 

Mexico 

665,000 
6,650,000 
13.631.418 

145.000 
10.487.907 

Zinc  in  Blocks.  Pigs,  etc.: 

20,946,418 

10.632.907 

3.611 
6,998 
68, 1  II 
3,308 
4,345 

250 

2.291 

Cuba 

Mexiro 

Brazil 

Ecuador 

16.488 
7.580 

Imports  of  zinc  dust  amounted  to  67,287  lb.  in  March, 
1917,  and  to  134,398  lb.  in  April. 

Exports  of  lead  and  zinc  were  as  follows  (in  pounds) : 

.March  .\pril 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  or© 7,488,872  6,907,870 

Pigs,  bars,  etc.,  produced  from  foreign  ore 1.671,469  4,764,621 

Zinc: 

Pigs,  etc..  produced  from  domestic  ore 32.995,927 

I'Ies,  etc.,  produced  from  foreign  ore 16,460,533 

Shiets,  etc. 1,819,556 

•Attorney  at  law.  S29  Security  Building:.  Minneapolis,  Minn. 


22,442.083 
6.495.603 
2,907,345 
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Slope  Cut-and-Fill  Method  of  Mining 

By  JOSEPH  P.  HODGSON 

Mining   department,   Phelps    Dodse   Corporation,    Blsbee.   Ariz. 

The  stoping  method  discussed  in  this  article  is 
one  that  is  particularly  applicable  to  hard  sulphide 
orebodies  in  copper  or  iron  mines  where  waste 
filling  is  an  absolute  necessity  for  the  safety  of  the  men 
and  the  property.  Since  the  cut-and-fill  method  is  often 
used  as  "cutting  and  filling"  on  the  horizontal,  or  in 
combination  with  shrinkage,  it  will  be  referred  to  in 
this  paper  as  the  slope  cut-and-fill.  A  concrete  example 
has  been  selected  of  a  typical  stope  which  is  in  operation 
in  one  of  the  larger  mines  of  the  Southwest,  and  the 
outline  of  its  different  stages  may  be  enumerated  as 
follows : 

A  main  haulage  drift  is  first  driven  through  and 
around    the    edges    of    the    orebody,    as    illustrated    in 


Fie.1  plan  View  of  Orebody 
(I50'x  200')  Sill  Floor 


FIS.2  Plan  View  showing 
Sections  or  Ribbons  of  Ore.    FIG.3  Vertical  Section  A 
First  stoping  Floor  Lengthwise 


METHOD  OF  SPACING  STOPE  FOR  CUT-AND-FIL,L  METHOD 
OF   MINING 

Fig.  1.  The  fill  or  waste  raises  a,  b,  c,  d,  e,  and  /  are 
ne.xt  put  up  to  the  level  above.  Then  the  two-compart- 
ment, cribbed,  service  rai.ses  </,  h  and  i.  Fig.  1,  are 
carried  through  the  fill  as  stoping  progresses.  The 
purpose  of  these  three  raises  is  to  provide  ventilation, 
manways  and  room  for  handling  tools  and  supplies.  The 
ore  chutes  are  25  ft.  apart  and  are  situated  around  the 
edges  of  the  orebody. 

After  the   main-level   drifts,   raises   and   chutes   are 
finished,  stoping  operations  are  begun  on  the  first  stop- 
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Hp;CTIONS   SHOWING    MI-miOD   OF  OPERATING    BY 
Ci;T-ANn-FIM.,  METHOD 

ing   floor,   shown    in    Fig.    2,   the   sill   being   left   until 
another  stope  is  brought  up  from  beneath. 

In  Fig.  2  the  stope  in  in  the  producing  stage.  Griz- 
zlies of  40-lb.  r.'iils  are  put  over  the  different  ore  chutes 
for  safety,  and  the  ore  is  blasted  down.  The  chutes  are 
drawn  and  stoping  operations  continued  until  the  back 
of  the  stope  is  about  15  ft.  high.  The  broken  ore  is 
then  cleaned  out  and  a  floor  of  plank  or  split  poles  is 
laid,  which  acts  as  a  mat  between  the  ore  left  in  the 
stope  sill  and  the  waste  filling.    Also  partitions  consist- 


ing of  rows  of  stulls  with  lagging  may  be  put  in,  divid- 
ing the  stope  into  four  or  more  sections,  if  considered 
necessary  as  shown  hy  A,  B,  C  and  D,  Fig.  2.  These 
stulls  and  lagging  provide  a  partition  between  sections 
and  hold  the  waste  fill  in  place,  one  section  being  car- 
ried ahead  of  the  others  as  stoping  proceeds. 

The  work  is  so  arranged  that  two  sections  are  pro- 
ducing while  the  remaining  two  are  being  filled  with 
waste.  Drilling  machines  are  set  up  near  the  raises 
(a,  b,  c,  d,  e,  /),  and  "ribbons  of  ore"  are  cut  downward 
along  the  sections  to  the  limits  of  the  orebody.  The 
largest  cuts  are  made  along  the  major  axes  of  the  ore- 
body.  The  ore  is  drawn  out  through  the  raises  (g,  h,  i) 
and  the  ore  chutes.  Waste  is  turned  in  from  the  level 
above  and  allowed  to  fill  the  stope  until  it  is  within 
3  ft.  of  the  back;  then  flooring  is  laid  on  the  waste 
again  and  machines  set  up  for  drilling.  The  stages  of 
carrying  up  section  A  are  illustrated  in  Figs.  3,  4,  5 
and  6.  In  Fig.  3  waste  has  been  turned  in  until  it  is 
within  3  ft.  of  the  back.  A  floor  has  been  laid  and  the 
machine  set  up  ready  to  drill  and  make  the  next  cut. 
Several  short  stulls  have  been  put  under  boulders.  Fig. 
6  shows  the  stope  ready  for  the  next  cut  of  ore. 

The  work  in  sections  B,  C  and  Z)  is  a  repetition  of 
that  done  in  section  A.  The  service  raises  and  chutes 
are  always  built  up  before  waste  is  turned  into  the 
stope.  After  the  stope  is  carried  up  far  enough  to  be 
on  the  slope,  there  is  practically  no  mucking. 

Where  local  conditions  will  permit  its  application, 
the  method  described  is  the  most  advantageous  of  any 
of  the  cut-and-fill  systems;  it  is  safe,  the  miners  work- 
ing at  all  times  close  to  the  backs,  and  being  on  the 
slope,  the  stope  backs  in  almost  all  cases  are  stronger, 
it  is  very  elastic,  as  the  crib  raises  may  be  inclined  in 
any  direction  as  they  are  carried  through  the  filling  in 
the  process  of  stoping,  in  case  the  ore  should  bear  in 
one  direction  or  the  other;  it  is  economical,  as  the  costs 
of  filling  are  reduced  to  a  minimum;  it  produces  the 
least  amount  of  dust,  as  water  machines  are  used  in- 
stead of  stopers.  The  costs  of  handling  ore  are  low, 
and  each  mucker  can  handle  a  comparatively  large  ton- 
nage per  shift,  while  the  amount  of  timber  used  per 
ton  of  ore  extracted  is  exceedingly  small. 


Prevention  of  Rope  Jamming  on  Drum 

By  Hale  H.  Hunner* 

The  rope  used  was  .second-hand,  1  in.  in  diameter 
and  had  several  kinks  that  made  it  impossible  to  get 
a  perfectly  smooth  wind  when  reeling  it  on  the  drum. 
The  kinks  were  pounded  out  as  much  as  possible  when 
the  rope  was  first  put  on.  After  a  few  shifts  the  rope 
had  crowded  over  enough  to  cut  into  the  layer  below, 
badly  mashing  the  strands,  which  would  have  been 
ruined  in  a  short  time. 


•Naiihwi\uk.  Minn. 
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The  drum  was  unwound  and  rewound,  care  being 
taken  to  drive  each  loop  snug  against  the  last.  Where 
a  kink  occurred  in  the  rope,  a  little  space  was  left  on 
either  side,  which  was  sufficient  to  allow  the  rope  to  cut 
in  on  the  lower  layer.  After  a  few  days'  operating, 
the  rope  was  again  rewound  and  a  sheet  of  galvanized 
pipe  covering  was  cut  the  width  of  the  drum  and  long 
enough  to  cover  the  under  layer  of  rope  and  lap  about 
one  inch.  The  sheeting  was  put  on  as  the  rope  was 
starting  back  from  the  end  of  the  drum,  and  as  soon 
as  two  loops  had  covered  the  sheeting,  the  other  side 
was  drawn  up  tight  with  a  loop  of  hay  wire.  The 
rope  cut  into  the  sheeting  about  one-eighth  of  an  inch 
and  never  gave  any  more  trouble. 

When  the  shaft  was  deep  enough  to  use  the  layer  of 
rope  below,  the  sheeting  was  removed  and  placed  over 
the  next  layer  on  the  drum. 


Wagoa-Dump   Trestle   Over    Railroad 

By  Albert  G.  Wolf* 

In  hauling  ore  to  the  railroad  in  wagons  a  con- 
siderable saving  in  time  and  expense  can  be  effected 
if.  instead  of  having  to  shovel  the  ore,  facilities  are 
provided  for  dumping  directly  into  gondolas.  The  con- 
struction of  such  a  dumping-trestle  in  details  is  shown 
in  the  illustration.  The  8  x  8-in.  posts,  caps  and  angle 
braces  furnish  a  sufficiently  strong  structure  for  any 
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DETAILS  OF  LOADING  PL.4TFORM  OVER  RAILRO.\D  TRACK 

wagon  load  that  may  be  hauled  upon  it.  The  general 
dimensions  may  be  varied  somewhat  to  suit  different 
conditions,  but  care  must  be  taken  to  allow  sufficient 
width  and  headroom.  The  opening  in  the  floor,  2  x  14 
ft.,  is  long  enough  and  nearly  wide  enough  to  catch  all 


the  ore  as  it  falls  from  the  wagon,  and  permits  the 
team  to  be  driven  astride  the  hole.  The  small  amount 
of  ore  which  falls  along  the  sides  of  the  opening  can 
easily  and  quickly  be  pushed  in  with  a  shovel.  The 
chutes  at  either  end  of  the  opening  should  be  steep  so 
that  no  ore  will  stick,  and  the  lower  ends  of  the  chutes 
should  not  be  over  9  ft.  6  in.  apart  for  standard-gage 
cars.  Approaches  will  have  to  be  built  up  in  a  level 
country;  dirt-fill  is  probably  the  cheapest  and  most  sat- 
isfactory in  the  long  run.  If  a  railroad  cut  is  conven- 
iently situated  this  expense  in  construction  can  be  saved. 
[In  many  parts  of  the  country  it  is  illegal  to  build  a 
loading  platform  over  a  railroad  track,  even  over  a 
switch  on  private  property.  An  approach  to  sufficient 
height  to  load  a  gondola  car  and  comply  with  height  of 
headroom  required  by  the  railroads  would  cost  the  equiv- 
alent of  many  car  loadings. — Editor.] 


Drifting  with  a  Drill  Column 

By  Algernon  Del  Mar* 

It  is  usual  when  drifting  through  caved  ground  to 
drive  lagging  ahead  under  the  bridge  in  the  cap  of  the 
tunnel  set  and  to  support  this  lagging  with  a  false  set 
until  enough  ground  is  excavated  to  place  the  regular 
set  of  timbers  with  cap  and  bridge  for  further  work. 
If  the  pressure  is  mainly  from  above,  a  drill  column 
may  be  used  in  place  of  the  false  set  with  a  saving  in 
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time,  for  all  that  is  necessary  is  to  put  a  headboard 
sufficiently  long  to  reach  across  the  drift  on  top  of  the 
drill  column  and  screw  it  tight.  When  enough  dirt  has 
been  taken  out  to  place  the  tunnel  set  and  this  has  been 
put  in  place  with  cap  and  bridge,  the  jackscrew  on  the 
column  is  loosened  and  the  lagging  drops  on  the  bridge. 
The  sketch  will  make  this  method  sufficiently  clear.  In- 
stead of  hammering  the  lagging  in,  the  same  drill  col- 
umn (before  being  used  as  a  false  set)  may  be  used  to 
force  the  lagging  ahead.  Some  prefer  to  point  the  lag- 
ging with  a  chisel  edge,  while  others  will  use  a  pencil 
point.  The  bridge  may  be  supported  on  the  cap  in  two 
or  m<ire  places  according  to  the  pressure  on  the  bridge. 
The   sketch    shows   a    drift   and    the   column    in    use. 


•Mining  engineer,   Denver.   Colo. 


•l>e\vey  Mine,  Gazelle,  Calif. 


176                                                    ENGINEERING  AND  MINING  JOURNAL  Vol.  104,  No.  4 

^iiniiiniiiinumjinuniiiiiiiiiiniiiiuiniiiiimiiiiiiiiiuiuiiiiiummiiiiiiiniiiiiiiiii iiniiiiiiii miiiiuiiiu uiiiiiiiiuiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii i iii.uiiiiniimiiiiuiiiimuiiiiiniiniix:miuiiniuiiiiiiiiiiiimiuiiiiiiiuuiimiiiniiiiiraii| 

I         Correspondence  and  Discussion         | 


aiiiuiiimininniiiiiMMimimiiiiiMiiiimmiiiiimiiniHiiMiiiiininiiiiiMiiiiiiiiiniiMiiiiiniiuiiiiiuiiiiiiniuiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiriiiiiiiiiiiiinimiiiiimniiinnnifi: 


Standard  Map  Conventions 

In  the  Journal  of  Nov.  25,  1916,  E.  B.  Wood  suggested 
that  the  adoption  of  a  set  of  conventional  designs  for 
maps  would  be  an  advantage.  I  agree  with  him.  How 
much  more  convenient  it  would  be  in  learning  the  work- 
ings of  a  mine  new  to  one  to  be  sure  of  the  meaning 
of  the  various  conventional  signs  on  the  maps  without 
having  to  ask  the  surveyor.  Again,  it  may  be  the  case 
that  at  different  periods  of  the  mine's  life  different  sur- 
veyors were  employed,  who  each  used  different  signs 
for  the  same  thing.  What  is  still  more  confusing  is 
to  find  on  a  map  the  same  design  used  for  more  than 
one  kind  of  mine  working;  for  example,  note  the  con- 
fusion in  mind  when  raises  and  winzes  extending  from 
the  same  level  are  represented  by  the  same  sign.  Worst 
of  all,  some  surveyors,  either  through  carelessness  or 
ignorance  of  what  a  map  should  show,  fail  to  indicate 
all  the  mine  workings.  A  list  might  easily  be  compiled 
that  would  show  all  the  usual  features  at  a  glance. 


Suggested   Map   Conventions 

Single-compartment  shaft  or  winze. 

Double-compartment  shaft  or  winze. 

Single-compartment    raise,    vertical. 

Double-compartment   raise,   vertical. 

Ore  chute,  or  mill  hole. 

Incline  shaft,  raise  or  winze  (used  in  con- 
nection with  above  signs  at  points  where 
incline  holes  through). 

Survey  station. 

Triangulation  station. 

Bench  mark. 

When  level  too  long  for  map,  last  station 
indicated  thus,  and  distance  shown  by 
figures. 

Claim  corner. 

Adit  or  tunnel  portal. 

Mine  track  on  surface. 

Dump. 

Ladderway. 

Plan  of  drift  with  ."(ample  cuts;  1  and  2 
across  back,  3  and  4  vertically  on  wall,  5 
horizontally  along  wall. 

Churn  drill  hole. 

Diamond  drill  hole. 

Fault  or  slip,  showing  dip. 

Road,  two  parallel  lines. 
Railroad. 
Trail. 


In  choosing  a  list  of  standard  conventions,  it  is  im- 
portant not  to  have  too  many  signs.  I  have  in  mind  a 
list  proposed  by  one  surveyor,  which  contained  about 
seventy  desifrns  and  rpc|uired  a  dozen  or  more  colors. 
Such  a  list  is  of  no  value.  In  the  first  place  it  is  im- 
possible to  remember  all  the  signs  and  what  they  repre- 
sent, and  the  colors  are  useless,  for  in  making  prints 
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the  value  of  a  color  in  differentiating  is  lost  and  some 
colors  will  not  reproduce  at  all.  A  set  of  standard  map 
conventions  to  be  of  the  greatest  value  should  include 
only  such  as  represent  the  most  common,  and  therefore 
most  important,  features  of  the  surface,  underground 
workings  and  surveys,  and  should  be  entirely  in  black. 

The  accompanying  list  is  a  tentative  suggestion  for 
a  set  of  standard  map  conventions.  With  the  exception 
of  the  fault  line,  no  attempt  has  been  made  in  this  list 
to  cover  the  field  of  geological  features,  for  on  most 
geological  maps  and  sections  the  use  of  a  legend  is 
necessarj'.  Other  engineers  may  consider  some  of  these 
signs  of  too  little  importance  to  be  included  in  any 
standardized  set,  while  they  may  have  additional  signs 
to  suggest.  It  is  a  matter  of  opinion,  and  therefore 
open  to  discussion.  ALBERT  G.  WOLF. 

Denver,  Colo.,  June  24,  1917. 


Fires  in  Mines 

In  the  article,  "Cementation  as  Applied  to  Mining." 
in  the  Journal  of  July  7,  as  well  as  in  the  original 
article  by  Mr.  Blandford  from  which  the  abstract  was 
made,  the  process  of  cementation  has  been  referred  to 
as  being  applicable  to  the  sealing  off  of  fire  zones  in 
mines.  In  a  number  of  districts  where  mine  fires  have 
occurred,  the  sealing  off  of  the  fire  zone  has,  if 
accomplished,  been  unsuccessful  in  attaining  its  desired 
result;  that  is,  the  extinguishing  of  the  fire. 

Assuming  that  the  combustible  material  consists 
of  sulphides  and  oxides  of  iron  and  copper  and  old 
timbers,  etc.,  in  old  stopes,  and  that  the  whole  mass 
could  be  hermetically  sealed  so  as  to  exclude  all  air, 
the  chances  are  nine  to  one  that  combustion  would 
continue  indefinitely,  as  the  sensible  heat  of  the  burning 
mass  would  in  all  probabilities  be  sufficient  to  "crack" 
the  oxidized  ores  throughout  a  part  of  the  zone,  fur- 
nishing more  than  the  necessary  oxygen  to  sustain  com- 
bustion in  the  sulphides.  This  might  mean  that  it 
would  require  decades  to  stop  the  combustion.  Sulphur, 
while  inflammable  at  a  comparatively  low  temperature, 
will  not  burn  at  212",  nor  will  it  combine  chemically 
with  oxygen  at  that  temperature.  The  heat  of  forma- 
tion of  sulphur  compounds  is  well  above  the  temperature 
of  steam  under  any  normal  pressure.  Therefore,  if 
the  sensible  temperature  of  the  fire  zone  should  be 
reduced  to  less  than  the  oxidizing  temperature  of  sul- 
phur and  the  cracking  temperature  of  the  oxidized  ores, 
the  fire  would  extinguish  itself.  If.  for  example,  two 
holes  were  drilled  into  the  hot  zone  and  water  were 
pumped  into  one  and  steam  forced  out  of  the  other, 
each  pound  of  water  at  212  would  absorb  about  1000 
B.t.u.  of  sensible  heat.  Whi-ii  sufficient  sensible  heat 
had  been  extracted,  combustion  would  cease.  In 
fact,  the  sulphide  ores  are  not,  in  all  probability, 
burning  in  the  ordinary  sense,  but  the  "fire"  is 
chemical,  pure  and  simple.     Therefore   it   is  neccs.sary 
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to  reduce  the  temperature  of  the  mass  to  below  the 
critical  point  at  which  the  reaction  begins  or  continues 
to  take  place. 

What  the  cooling  effect  in  such  an  operation  can  be, 
no  one  could  attempt  to  estimate,  nor  could  an  estimate 
be  made  as  to  how  many  B.t.u.'s  need  be  extracted 
from  the  zone  to  extinguish  the  fire,  but  with  known 
conditions  the  calculation  could  be  made. 

The  steam  which  would  emanate  from  a  well,  upon 
condensation  could  be  used  again  and,  even  if  it  eventu- 
ally became  concentrated  H.SOj,  its  power  of  absorption 
of  heat  would  still  be  about  600  B.t.u.  per  pound. 

Philadelphia,  July  10,  1917.  William  Jones. 


Danger  in  Brass  CarDide  Lamps 

Some  time  within  the  last  two  years  I  have  noticed 
several  articles  in  the  technical  press  dealing  with  the 
subject  of  danger  in  brass  carbide  lamps,  as  a  result  of 
someone's  suggestion  that  he  had  once  heard  that  brass 
should  not  be  used  for  acetylene  lamps.  According  to 
my  recollection,  the  Bureau  of  Mines  investigated  the 
subject  and  reported  that  it  had  been  unable  to  demon- 
strate any  good  reasons  why  brass  should  not  be  used 
for  this  purpose.  Hence  the  following  incident,  ob- 
served and  tested  by  me  may  be  of  interest: 

A  man  in  the  course  of  cleaning  his  lamp  picked  up  a 
soft-iron  spad  and  began  to  scratch  off  the  deposit  that 
had  formed  on  the  bottom  of  the  water  compartment, 
which,  by  the  way,  was  already  as  clean  as  careful  scrap- 
ing with  pieces  of  wood  could  make  it.  At  the  very  first 
scratch  made  with  the  blunt  end  of  the  spad,  a  large 
smoky  yellow  flame,  comparing  favorably  in  size  and 
color  with  that  of  the  common  wax  match  used  in  Cuba, 
burst  forth. 

Upon  further  investigation  it  was  found  that  a  dense- 
black  scale,  probably  not  over  0.01  in.  thick,  which  cov- 
ered the  bottom  of  this  water  compartment,  would  yield 
large,  fat  sparks  resembling  those  obtained  from  the 
iron  selenide  sparking  alloy,  whenever  scratched  with 
the  head  of  the  soft-iron  spad,  but  no  sparks  could  be 
obtained  by  scratching  with  the  point. 

After  clearing  away  a  considerable  area  of  this  de- 
posit and  repeating  the  test  on  the  really  clean  brass,  no 
suggestion  of  a  spark  could  be  obtained.  In  the  absence 
of  means  for  further  investigation  we  concluded  that 
the  deposit  was  carbon  which  from  recent  use  of  the 
lamp  was  sufficiently  charged  with  absorbed  acetylene 
gas  to  ignite  under  the  conditions  described.  Other 
lamps  which  showed  analogous  conditions,  except,  that 
they  had  not  been  used  recently,  failed  to  yield  sparks 
when  such  deposits  were  attacked. 

These  lamps  were  all  of  brass  and  had  once  been  gal- 
vanized. We  were  unable  to  attribute  the  sparks  to  the 
brass,  but  it  may  possibly  be  proved  that  such  deposits 
do  not  form  upon  metals  of  lower  heat  conductivity. 

John  B.  Stewart. 

National  City  Bank  Building,  Havana,  Cuba. 


would  have  replied  to  this  criticism  earlier,  but  have 
been  awaiting  answers  to  inquiries  as  to  who  supplied 
this  particular  liner,  and  find  that  it  must  have  been 
obtained  outside  of  any  accredited  agents  and  is  prob- 
ably not  correctly  designed  for  the  work  it  is  doing  at 
the  property  in  question. 

The  remarkable  success  of  the  Komata  liner  in  the 
United  States  and  other  countries  shows  that  it  can 
hold  its  own  against  any  other  type.  A  few  years  ago 
some  careful  tests  were  made  at  one  of  our  teading 
Western  mines  to  ascertain  the  relative  cost  and  effi- 
ciency of  the  Komata  and  El  Oro  liners.  Tube  mills 
4  ft.  6  in.  diameter  by  20  ft.  long  were  used  and  the 
following  data  obtained: 

The  first  cost  of  the  two  types  of  liners  is  about  the 
same,  but  the  Komata  shows  very  much  less  wear  of 
metal  than  the  El  Oro.  Power  consumption  with  the 
Komata  liners  is  slightly  above  that  of  El  Oro  liners, 
but  the  actual  work  done  with  the  Komata  is  consider- 
ably greater  than  that  done  with  the  El  Oro,  as  shown 
by  the  following  tests: 

TESTS   OF   EL   ORO   AND    KOMATA    LI\ER.S    IN   TUBE    MILLS 


El  Oro 

Komata 

Mesh 

Feed 

Product 

Feed 

Product 

28 

14,6% 

0  6% 

18   5% 

0  1% 

35 

13   7 

2  3 

16  8 

0  7 

65 

38  7 

11    4 

35  3 

11   6 

80 

7   3 

5  5 

8  0 

.8  4 

150 

18    1 

37,5 

15   5 

35  5 

280 

5  3 

15.1 

3  7 

18  5 

—280 

2.3 

27.6 

2  2 

25.2 

100  0% 

100.0% 

100  0% 

100  0% 

Silver  City,  Idaho, 

Ju 

ne  13, 

1917. 

F.  C. 

Brown. 

Tube-Mill  Practice  in  Rhodesia 

In  the  Journal  of  Mar.  17  there  is  an  article  by  A.  W. 
Allen,  on  "Tube  Mill  Practice  in  Rhodesia,"  in  which 
he  makes  disparaging  reference  to  the  work  done  by 
Komata    liners    as    compared    with    El    Oro    liners.      I 


Gold-Bearing  Quartz  on  the  Saramacca 
River,  Dutch  Guiana 

While  attention  has  heretofore  been  directed  mainly 
to  placer  mining,  gold-bearing  quartz  veins  are  known 
to  occur  in  Dutch  Guiana,  South  America,  and  several 
attempts  have  been  made  to  develop  them. 

Rich  ore  has  now  been  opened  up  by  the  Janapau 
Gold  Mining  Syndicate  on  the  Saramacca  River, 
samples  taken  over  the  reefs  showing  as  high  as  34 
oz.  Au  per  ton.  The  distance  from  Paramaribo,  the 
capital  of  the  colony,  to  the  district  is  short;  the  gov- 
ernment railroad  runs  up  to  a  point  on  the  Saramacca 
known  as  Kwakoegren,  from  where  the  landing  proper 
is  but  a  stone's  throw.  This  trip  from  Kwakoegren 
can  be  made  by  means  of  steam  launches  in  three  hours, 
making  the  whole  trip  up  the  river  from  Paramaribo 
in  seven  hours. 

There  is  at  present,  according  to  the  manager's  re- 
port, 20,000  tons  of  ore  in  sight  already  developed  and 
in  shape  for  milling. 

The  syndicate,  which  is  purely  a  local  one,  has  a 
capital  of  $20,000  in  shares  of  $20  each;  a  great  deal 
of  the  stock  has  already  been  taken  up,  but  this  amount 
it  is  anticipated,  will  be  inadequate  for  what  is  actual- 
ly required  to  install  an  up-to-date  milling  plant  and 
for  working  expenses. 

It  has  been  suggested  to  erect  the  plant  at  the  water 
front  or  landing,  to  have  a  light  tramway  line  laid  down 
for  transporting  the  ore  and  to  establish  headquarters 
for  the  staff  at  this  point.  Water  is  in  abundance  the 
year  round ;  fuel  in  the  form  of  forest  timber  is  almost 
unlimited.  J-  B.  Percival 

Paramaribo,  Dutch  Guiana,  June  12,  1917. 
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Bisbee,  Arizona's  Firs 
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This   view   shows   the    residential   section,    the   ramous   Sacramento   Hill    (and   the   :>tacks  of   the   o 
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Ireat  Copper  District 


lllllliiiilllliiiiilliii iiiiiiiiiiiii iiiiiiiii iiiiiiiiiii iiiiniiiiiiiininiiiniiniiiii 


)NVULSED  BY  I.  W.  W.  TROUBLES  . 

aelting  works)    in   the   centerbackground  and  the  familiar  road  up  Tombstone  Gulch  at  the  right 
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Events  and  Economics  of  the  War 


The  drawing  of  men  for  the  draft  army  overshadowed 
in  importance  all  other  events  of  the  week.  Prepara- 
tions are  now  under  way  for  the  speedy  examination  of 
those  drawn.  The  Food  Bill  finally  passed  the  Senate 
but  in  a  form  that  is  said  to  be  objectionable  to  both 
the  House  and  the  President.  The  8640.000,000  Avia- 
tion Bill,  the  largest  single  appropriation  ever  made,  is 
now  law. 

The  need  of  ships  has  been  impressed  upon  the  coun- 
try. The  removal  of  Denman,  followed  by  Goethal's 
resignation,  relieves  a  situation  that  long  since  had  be- 
come serious. 

Abroad,  the  British  Cabinet  has  undergone  another 
shape-up.  Treason  and  ignorance  have  caused  a  tem- 
porary collapse  of  the  Russian  offensive.  The  new  Ger- 
man Chancellor  failed  to  indicate  in  his  speech  any  pos- 
sibility of  change  in  the  imperial  policy. 


Business  Expansion  Possible  Under 
Federal  Control 

The  effect  upon  business  of  Federal  control  is  dis- 
cussed by  the  National  City  Bank  in  the  last  issue  of  its 
publication,  The  Americas.  England's  achievement  in 
regulating  its  industries  is  cited  as  an  example  of  what 
ve  may  do. 

"As  to  war-time  conditions,"  says  the  City  Bank,  "we 
see  Great  Britain  with  its  population  of  46,000,000 
(comparing  with  our  104,000,000)  and  its  manufactur- 
ing capacity  estimated  to  have  an  output  of  about  eight 
billions'  worth  of  product  a  year  at  the  beginning  of 
the  war  (comparing  with  a  1914  capacity  in  America  of 
over  $24,000,000,000  and  now  at  least  $29,000,000,000). 
confronted  with  the  necessity  of  raising  with  emergency 
speed  .5,000,000  soldiers  out  of  her  limited  population 
(as  against  our  present  expected  levy  of  2,000,000.  with 
talk  of  a  final  .5.000,000  out  of  our  more  than  twice  as 
many  inhabitants)  and  with  the  economic  burden  of 
manufacturing  immense  stores  of  munitions  with  a 
national  industrial  plant  a  third  the  size  of  our  own,  in 
the  face  of  a  draft  of  so  high  a  proportion  of  her  work- 
ing forces,  and  of  the  necessity  of  importing  practically 
all  of  her  raw  materials. 

"Yet.  handicapped  by  a  collapse  of  the  machinery  of 
international  credits  and  exchange,  .so  vital  for  her  nec- 
essity of  getting  materials,  confronted  also  with  other 
critical  problems  from  which  we  are  absolutely  free. 
Great  Britain  has  .so  organized  that  the  production  of 
her  indu.stry  is  enormously  increased  despite  the  draft 
of  men  for  war,  internal  prosperity  is  general,  and  :i 
consistent  policy  of  keeping  up  the  foreign  commerce 
of  the  country  ha.s  been  astonishingly  successful. 

"Thi.s  has  l>een  done  by  mojin.s  of  a  progressive  gov- 
ernment control  that  has  now  reached  a  degree  of  direct 
touch  with  every  inhabitant's  personal  affairs  that,  in 
August,  1914,  almost  any  Englishman  would  have  re- 
fused to  consider  aa  a  possibility. 


"England  has  accomplished  a  wonderful  organization 
of  national  unity  and  team  work,  entirely  compatible 
with  the  individuality  and  initiative  and  enterprise 
which  Englishmen  and  Americans  will  never  give  up. 
Railroads,  mines,  the  controlled  industries,  shipping, 
and  other  big  forms  of  enterprise  are  working  under 
the  local  management  of  their  owners — working  under 
some  satisfactory  agreement  as  to  remuneration,  and 
with  the  individual  managements  in  the  direct  employ 
of  the  nation,  exercising  all  their  abilities  to  do  what 
the  government  directs.  Out.side  of  these,  enterprises 
that  are  still  under  independent  management,  and  look- 
ing for  profits  in  the  ordinary  way.  are  nevertheless 
guiding  their  activities  in  accordance  with  definite  gov- 
ernment policies,  subject  to  its  permission  in  regard  to 
materials,  labor,  prices,  wages  and  priority  of  prefer- 
ence in  handling  business. 

"War-control  has  practically  gripped  every  person's 
affairs.  Wastefulness  at  home  or  in  the  shop  is  an  of- 
fense. The  government  has  power  to  assume  control 
whenever  it  sees  fit,  of  any  factory,  any  railroad,  any 
farm,  any  shop.  It  is  a  'summary  offense  against  the 
defense  of  the  realm'  for  either  workman  or  business 
executive  to  absent  himself  from  any  work  or  duty  in 
which  the  government  has  an  interest,  to  wilfully  mis- 
carry instructions,  or  to  impede  or  delay  the  produc- 
tion." 

"We  have,"  the  article  continues,  "a  Council  for  In- 
dustrial Defense,  with  a  Priority  Board,  at  Washington. 
We  are  already  throwing  the  full  strength  of  our  great 
metals  industries  into  war  preparations.  Our  railroads 
have  been  coordinated.  If  the  Government  decides  to 
adopt  the  English  idea  of  automatic  priority  control  of 
business,  giving  a  convenient  period  for  preparation, 
our  great  industrial  resources  should  assume  the  ex- 
pected burden." 


Ford's  Tractor  "  Food  Makers  " 

In  a  description  of  the  new  Ford  tractor  Theodore  M. 
Knappen.  writing  in  the  New  York  Trihujie,  says  in 
part: 

If  the  last  crust  will  win  the  war,  as  the  German  food 
dictator  says,  the  crust  will  be  ours.  Fifty  mechanical 
horses  working  a  7000-acre  farm  near  Detroit  are  show- 
ing the  w.iy.  The.se  50  little  farm  tractors  are  the  offi- 
cers in  training  for  the  million  that  are  to  come.  They  are 
showing  how  they  can  do  everything  on  a  farm  that  a 
horse  can  do — and  a  lot  more.  The  horses  can  go  to 
war.  The  little  tractors  will  look  after  the  farms  and 
the  food  supply. 

If  the  war  lasts  another  year,  60,000  of  these  little 
tractors  will  replace  600.000  horses  and  an  untold 
amount  of  human  labor.  If  it  lasts  five  years  a  million 
tractors  will  be  doing  the  work  of  6.000.000  horses  and 
a  million  men.     After  that  we  may  expect  to  see  a  mil- 
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lion  mechanical  horses  bom  yearly — born  full  grown 
and  ready  to  work. 

The  first  battle  will  be  fought  in  England.  The  first 
tractor  army  goes  there — paid  for  by  the  British  gov- 
ernment, but  without  profit.  Thus  the  tractor  baffles 
the  submarines.  Food  produced  in  England  is  never 
sunk. 

It's  a  little  machine,  this  tractor.  It  is  only  eight  feet 
long  and  four  feet  high.  Husky  farmers  look  at  it  and 
joke  about  buying  one  for  a  watch  charm.  But  the 
Ford  organization  brains,  experience  and  money  are 
behind  it.  Several  hundred  men  are  at  work  in  the  ex- 
perimental factory  located  on  the  farm.  Actual  produc- 
tion on  an  enormous  scale  is  near.  The  difficulties  in 
the  way — such  as  lack  of  material — are  great,  but  as  a 
war  measure  the  tractor  has  the  right  of  way. 

And  after  the  war?  A  revolution  in  agriculture. 
These  little  machines  will  eventually  cost  as  little,  per- 
haps, as  $200  or  $300 — not  more  than  a  good  draft 
horse,  and  it  costs  less  to  keep  them  up. 

The  day  before  I  had  seen  40,000  men  at  work  in  one 
Ford  factory.  I  foresaw  another  army  corps  turning 
out  a  "food  maker"  a  minute — and  winning  the  war. 

"Yes,  that  little  contraption,"  said  a  motor  manufac- 
turer, "which  a  child  can  handle,  ends  the  farm-labor 
problem  and  will  make  the  crops  while  the  boys  in  the 
trenches  fight  for  democracy.  American  mechanical 
genius  will  put  a  hundred  thousand  airplanes  on  the 
fighting  line  and  a  million  food  producers  on  the  last 
reserve  line — the  bread  line — come  the  end  of  the  war 
by  battle  shock  or  rations,  we  win." 


War  Will  Take  All  Steel 

It  should  be  anticipated  that  the  steel  situation  which 
is  developing  with  rapidity,  says  a  bulletin  issued  by 
the  United  States  Chamber  of  Commerce,  will  prob- 
ably make  it  impossible  for  general  manufacturers 
who  are  unable  to  find  a  steel  substitute,  to  secure 
adequate  supplies  of  steel  and  may  even  make  it 
impossible  to  secure  any.  No  substantial  increase 
in  production  is  anticipated.  Even  maximum  pro- 
duction from  existing  facilities  cannot  be  expected, 
because  transportation,  labor,  and  material  conditions 
will  interfere  with  the  full  operation  of  plants.  On 
the  other  hand,  indications  are  that  the  war  require- 
ments will  continue  to  increase. 

Steel  is  needed  in  war  for  ships,  railroad  cars  and 
locomotives,  rails,  trucks  and  containers.  It  must  be 
had  for  shells  and  other  munitions  work.  In  addition, 
businesses  producing  Government  supplies,  and  the  nec- 
essities of  life  require  steel  in  great  quantities.  When 
all  these  requirements  are  met,  it  is  said,  little  if  any 
steel  will  be  left  for  so-called  general  business. 

Materials  which  can  be  used  in  place  of  steel  are 
plentiful  in  comparison.  Lumber  may  be  expected  to 
meet  all  needs,  and  cement  may  be  had  in  quantity  for 
concrete  work.  While  there  may  be  delays  in  getting 
supplies  of  these  materials,  a  hopeless  shortage  does 
not  exist.  The  course  for  business  men  is  clear.  Every 
effort  should  be  made  to  use  wood  and  concrete  in  place 
of  steel,  and  work  requiring  steel  should  be  postponed 
wherever  possible. 

Apparently  little  will  be  gained  by  contracting  ahead 
for  steel.     Experience  today  indicates  that  it  will  soon 


be  necessary  for  producers  of  steel  to  ship  their  product 
where  required  in  connection  with  the  war  rather  than 
to  fill  such  contracts  as  they  may  have  on  their  order 
books.  When  the  production  of  railroad  cars  and  loco- 
motives is  interfered  with  because  necessary  steel  is 
going  to  industries  producing  pleasure  automobiles, 
steel  furniture  and -buildings  for  amusement  purposes, 
the  situation  cannot  be  expected  to  continue. 

Business  men  will  probably  make  their  plans  in  the 
expectation  that  soon  there  will  be  established  an  order 
of  distribution  of  steel,  and  that  the  wild  scramble  to 
enter  orders  for  future  delivery  of  steel  will  be  ineffec- 
tive. In  fact,  failure  to  recognize  this  may  lead  to  un- 
fortunate results.  In  a  business  requiring  steel,  if 
contracts  are  placed  for  future  delivery,  not  only  for 
steel  but  for  other  materials,  the  manufacturer  may 
find  that  he  cannot  get  the  steel  but  can  get  the  other 
materials.  In  this  case  he  might  find  that  he  had  on 
hand  large  quantities  of  materials  that  he  could  not  use 
because  he  had  no  steel. 

In  purchasing  supplies,  it  is  argued,  business  men  will 
doubtless  consider  the  wisdom  of  returning,  as  far  as 
possible,  to  doing  business  locally.  The  extraordinary 
service  being  rendered  by  the  railroads  in  connection 
with  the  war  will  limit  general  transportation  and  put 
an  end  during  the  war  to  the  condition  that  has  devel- 
oped during  the  last  50  years.  No  longer  can  a  man  in 
Illinois  rely  on  Pennsylvania  as  a  dependable  source  of 
supply  for  raw  materials  and  equipment.  For  many 
commodities  the  railroads  can  no  longer  spare  the 
equipment  to  bring  distant  points  into  close  contact. 
Purchase  must  be  made  near  at  home  wherever  this 
can  be  done.  The  preference  that  must  be  given  to 
shipments  of  iron  and  steel  will  soon  make  this  situa- 
tion of  daily  importance. 


Conference  on  Steel 

The  details  of  the  conferences  between  the  steel  men 
and  the  Government  authorities  relative  to  the  Govern- 
ment's steel  requirements  are  outlined  as  follows  by 
the  New  York  Sun: 

1.  The  members  of  the  committee  on  steel  and  steel 
products  appointed  by  the  American  Iron  and  Steel  In- 
stitute, representing  from  65  to  80 '"o  of  the  finished- 
steel  output  of  the  country,  agreed  with  the  Govern- 
ment, owing  to  the  urgency  of  supplying  materials 
immediately,  to  accept  the  orders  without  knowing  what 
prices  they  are  to  receive. 

2.  The  Government  contemplates  placing  a  volume  of 
business  which  in  ship  plates  alone  will  call  for  more 
than  50%  of  the  production  by  the  steel  manufacturers 
of  the  country. 

3.  The  Government  offered  to  pay  the  steel  manu- 
facturers 21c.  per  lb.  on  account,  the  remainder  to  be 
according  to  the  prices  decided  upon  by  the  Federal 
Trade  Commission,  which  is  investigating  the  cost  of 
actual  production,  and  which  are  expected  to  be  an- 
nounced the  second  week  in  August. 

4.  The  steel  manufacturers  refused  this  offer,  de- 
claring it  was  too  low  and  would  result  in  their  being 
out  of  pocket. 

5.  Owing  to  the  inability  of  the  manufacturers  and 
the  Government  authorities  to  reach  an  amicable  agree- 
ment   relative    to    what    initial    payment    on    account 
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should  be,  the  steel  manufacturers  felt  that  rather  than 
have  any  dispute  as  to  a  fair  price  to  be  paid  on  account 
they  would  accept  the  orders  without  any  payment  on 
account,  being  satisfied  to  wait  until  the  Federal  Trade 
Commission  concluded  its  investigation. 

6.  The  steel  men  who  went  to  Washington  informed 
the  authorities  that  in  making  this  arrangement  they 
were  speaking  for  themselves  only  and  not  for  any  man- 
ufacturers who  were  not  directly  represented  on  the 
committee. 

7.  The  Government  proposed  that  the  steel  manufac- 
turers accept  business  for  our  allies  at  the  same  price 
at  which  they  accept  business  from  the  United  States 
Government. 

8.  The  question  whether  the  steel  manufacturers  will 
accept  business  from  the  allies  at  the  same  prices 
charged  the  United  States  Government  will  depend  upon 
the  fairness  of  the  prices  at  which  the  Government's 
business  is  placed. 

9.  The  manufacturers  have  accepted  promptly  what 
business  already  has  been  placed  by  the  Government 
and  are  making  the  shipments  as  rapidly  as  possible. 

10.  The  prices  on  business  already  accepted  and  in 
process  of  manufacture  have  been  far  below  the  figures 
of  the  open  market  at  the  time  the  orders  were  placed. 


Traffic  Cut  Saves  Coal 

Fairfax  Harrison,  chairman  of  the  Railroads  War 
Board,  in  a  recent  statement  says: 

The  railroads  of  the  United  States  report  the  elimina- 
tion of  passenger  trains  aggregating  16,267,028  miles 
of  train  service  a  year.  Every  ton  of  coal,  every  loco- 
motive, ever>'  mile  of  track  space,  every  man  whose 
duties  are  absorbed  by  an  unnecessary  passenger  train 
can  be  put  to  effective  use  in  freight  service,  and  noth- 
ing is  more  necessary  at  the  moment  to  insure  the  safety 
and  prosperity  of  the  countrj'  than  that  the  railroads 
be  able  to  handle  the  utmost  possible  amount  of  freight. 
The  railroads  gave  in  Apil  .some  15'^r  more  freight 
service,  with  practically  the  same  facilities,  than  in  the 
coresponding  month  last  year. 

The  elimination  of  passenger  service  now  reported 
will  make  available  for  other  purposes  over  1,120,000 
tons  of  coal.  Many  railroads,  especially  west  of  the 
Alleghany  Mountains,  are  still  to  be  heard  from. 

The  railroad  systems  in  the  Eastern  department  have 
cut  out  8, .598, 696  miles  of  passenger-train  service,  thus 
saving  716,11.3  tons  of  coal  a  year.  The  Pennsylvania 
system  eliminated  3,300,000  miles  of  train  service,  thus 
saving  186,876  tons  of  coal.  The  New  York  Central 
plans  to  save  126,000  tons  of  coal.  The  Erie  has  cut 
out  1,600,000  pas.senger-train  miles,  the  Baltimore  & 
Ohio  1,168..596,  the  Chesapeake  &  Ohio  850,000. 

Roads  in  New  England  have  arranged  to  eliminate 
4,847,332  pas.senger-train  mile.n,  with  a  saving  of  256,- 
724  tons  of  coal.  The  Bo.ston  &  Maine  cuts  out  2.118,- 
948  miles  of  service,  the  New  Haven  1,707,004  and  the 
Maine  Central  442,676. 

The  Pere  Marquette  and  the  Wnba.sh,  the  only  roads 
reporting  as  yet  from  the  central  district,  have  elim- 
inated together  846,600  miles  of  service  and  plan  to 
save  49,555  tons  of  coal.  The  Southern  Ry.  has  cut  out 
1,900,000  passenger-train  miles  and  will  save  97,282 
tons  of  coal. 


Steel  Ships  of  a  New  Type 

A    new    type    of    steel    cargo    vessel,    known    as    the 
WKittelsey-Panel  type,   is  described   in  the   New  York 
Sun  as  possessing  certain  advantages  in  that  it  can  be 
built  more  cheaply  and  quickly  than  the  ordinary  type 
of  steel  ship  and  faster,  ton  for  ton,  than  a  wooden  ship.. 
It  is  proposed  to  standardize  the  process  so  that  the] 
steel  could  be  fabricated  at  plants  in  the  interior,  and! 
assembled,  like  a  motor  car,  at  a  coast  shipyard.  1 

The  principle  of  standardization  has  run  in  and  out! 
of  many  plans  for  constructing  cargo  fleets  at  this  time,! 
but  no  other  design,  it  is  said,  makes  it  possible  to  dis-i 
pense  with   long  ship  rolls,   necessarj-   to   bending  the 
plates.      These    require    something   like    11    months    to 
build,  and  cost  about  $50,000  apiece.     The  reason  why 
no  steel  rolls  will  be  required  to  bend  plates  for  the 
vessel  in  question  is  that   it  will  have,  from  stem  to 
stern,  but  a  single  bent  plate.   Ever\-  plate  can  be  turned 
out  by  an  ordinary  bridge  plant,   it   is  asserted,  and. 
what  is  more  important,  can  be  shipped  flat  on  railroad 
cars. 

In  the  WTiittelsey-Panel  type  every  frame  is  a 
straight  bar,  even,-  plate  is  flat,  about  30  ft.  long,  form- 
ing a  3-ft.  panel;  every  line,  which  is  curved  on  other 
models,  is  drawn  on  an  angle;  the  bilge  panel,  rounded 
on  all  other  designs  and  requiring  steel  rolls  for  the 
plates,  is  diagonal  and  does  away  with  the  necessity 
for  bilge  keels. 

This  model,  which  was  patented  by  H.  N.  Whittelsey, 
president  of  the  Southern  Shipbuilding  Co.,  has  been 
tested  by  Prof.  Herbert  C.  Saddler,  a  scientific  naval 
architect,  in  the  test  tank  of  the  University  of  Michi- 
gan and  proved  to  require  no  greater  horsepower  or  no 
more  coal  than  the  best  design  of  the  ordinary,  form  of 
ship. 

Upon  these  lines  it  is  proposed  to  construct  cargo 
ships  375  ft.  long,  with  a  52-ft.  beam,  31.6  ft.  depth, 
draft  24.6  ft.  and  with  a  capacity  of  7500  tons.  Both 
the  plans  and  specifications  have  been  approved  by 
Theodore  E.  Ferris,  naval  architect  of  the  Emergency 
Fleet  Corporation,  and  by  the  American  Bureau  of 
Shipping. 


Averaged  Profits  Not  Excessive 

Another  economic  consideration  which  some  Wash- 
ington proponents  of  price  fixing  are  prone  to  disre- 
gard, says  the  Engineering  \ews-Record,  is  the  fact 
that  the  earnings  of  a  given  business  are  not  consUint 
in  volume  over  a  long  period  of  years.  Profits  diminish 
to  the  vanishing  point  in  many  industries  during  a 
perod  of  depression  and  are  brought  up  to  a  fair  aver- 
age level  by  a  higher  margin  when  demand  is  good. 
Should  any  action  taken  now  result  in  shearing  some  of 
the  industries  of  the  countrj-  of  the  extra  margin  of 
income  which  should  .ser\'e  to  establish  the  surplus  they 
will  .sorely  need  during  the  depression  that  is  bound  to 
follow,    incalculable   harm   might   be  done   to   industry. 

Of  course,  on  the  other  hand,  no  one  has  any  sympa- 
thy with  a  group  of  men  who  are  determined  to  squeeze 
the  last  possible  penny  of  profit  out  of  a  situation  which 
might  put  the  country  at  their  mercy.  However,  while 
such  undoubtedly  exist,  it  is  believed  that  they  constitute 
a  small  minority. 
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The    Average    Price    of    Conner  in   1916  Reports  of  the  Michgan  companies  show  the  sale  of 

A„    ,,          .     .     ,                      J     •  257,000,000  lb.  of  copper  at  an  average  of  25.02c.  per 

LL  the  principal  copper-producing  companies  now  ,,      o^,    .              ^                   ,          ,.„„,,,.,. 

,      .           u  1-  u  J  4.U   •              i    ^      in./-    •*  4.U       J  ^^-    Their  reports  represent  practically  all  the  Michigan 

having  published  their  reports  for  1916,  if  they  do  ,     ^. 

„    .    .            .,  ,                           ,    .                           .  X  production, 

so  at  all,  it  IS  possible  to  compare  their  average  receipts  _,,                           ,■     ■,  j,        „  ,,                       , ,   .       „ 

.     ^,    ^                 J     ,      i          ,                  •  The  average  realized  for  all  the  copper  sold  in  1916 

for  copper  m  that  year,  and  also  to  make  comparison  .       ,    ,         .,  ^   _       ,  .     . 

.,,,,.,                               ,           ,         .          ,  was   far  below  the   quotational   average.     This   is   ex- 

with  our  quotational  average,  as  we  have  done  in  each  ,-,,.,     ^    ^  .,    ^  .,„,„  „            ,.,. 

,,          ,        ,               .    ,      T         , ,.  ,  .       i,  plained  by  the  fact  that  in  1916  the  conditions  were,  in 

year  through  a  long  period.     In  publishing  the  corre-  ,    .,            „        .  .              ,    ^      ^                        , ,  , 

.        ,     ,                           ,     ,,            .  ^  general,  those  of  a  rising  market.     Copper  was  sold  by 

sponding  review  last  year,  we  made  the  prefatory  re-  ,,             ,            .     ,           , ,     ,         .^         ,  .  ,    „ 

,    ,,    ,   ,,.,     ,      ,,  ,          ,    ,     ,  ,,          X    i  i^,    i  ^,^,,-  the  producers  in  large  blocks,  after  which  the  market, 

mark  that     it  should  be  noted  at  the  outset  that  1915  ^-      ■       j.      ■                     ,              ,  ^.     ,            „  ^ 

,  .  ,           ,.,.  continuing  to  rise,  was  made  on  relatively  small  trans- 
was  a  phenomenal  period,  and  one  in  which  conditions  ,.            rr^i       i-^              ,    ^           ^,         ■, 

,.       .,            ,       ,„      T        ^-^           ,i-  actions.     The  difference  between  the  sales  average  and 

were    extraordinarily    confused.        In    1916    conditions  ,,            ...       ,                  •     1r^,,.  .     x,        ^         ^,      i-n- 

,                 ,        ,                    ,       ,      m,  •  the  quotational  average  in  1916  is,  therefore,  the  dmer- 

were  even  more  phenomenal  and  more  confused.     This  ,    .                         ,.,    ,.            ,             ...       ,.     , 

,       ,                 ,                             .  ence  between  a  quantitative  and  an  arithmetical  aver- 
is  perhaps  the  reason  why  the  several  copper  companies 

refrained    from    giving   so   much    data    respecting   the  '                       ....       ■        ^     ,    ,  ■     .,         ■■,                  . 

„    ,    .        ,             ,         ,. ,  .      ,             .  The  same  condition  is  reflected  m  the  wide  range  of 

terms  of  their  sales  as  they  did  in  the  previous  year.  .              •     j  .      ^i                 i                •          mi. 

.„            .          „                  ..,„                .                 ,,,  price  received  by  the  several  companies.     These  aver- 

Except  in  a  few  cases  it  is  left  to  conjecture  whether  ,  .         oo  io     •    ^u              ^  ou  n.     i    a    • 

'  ages  ranged  from  23.18c.  in  the  case  of  Shattuck  Arizona 

the  figures  that  are  given  represent  the  net  price,  basis  ^^  27.35c.  in  the  case  of  United  Verde.     The  low  prices 

New  York,  received  for  copper  delivered  or  for  copper  ^^^^  ^^^  ^^  ^^^  ^^^,y  ^^j^  ^^  j^^^^  quantities  of  copper 

sold.     In  most  cases,  moreover,  there  is  uncertainty  as  ...             ,         iu     „     i  „*.             „^i„t;  ,„i      i„          tv,„ 

'                   '  at   times   when   the   market   was    relatively    low.      The 

to  whether  the  companies  reported  net  price,  basis  New  ^.^^^^^  p^.^^^  ^^^^  ^^^^.^^^  ^^  ^^^^^  companies  that 

York,  or  gross  price,  the  latter  including  freight  and  ^.^    ^^^   ^^^p^   ^^^   p^jj^^   ^^   ^^1,.^^   ^j,   ^^^.^.   ^^^^^^ 

delivery  charges  up  to  the  buyers'  works.     In  general,  ^^^^^^  ^^^  reserved  all  or  a  considerable  proportion  of 

the  doubt  on  the  latter  point  applies  only  to  domestic  .^  ^^^  ^^jj^^^^^  ^^^  ^^^^^^  ^^^^^.^     r^^^  concerns  that 

business.      In    foreign   business   the    producers    in   the  ^.^  ^^^^  ^,^^^.^^^  approximately  the  quotational  average. 

main   adopted   in    1916  the  practice  of  selling  on   the  ^^^^   noteworthy   features   of   these   figures   are   the 

basis  of  cash.  New  York.  realization  of  a  lower  average  for  Lake  copper  than  for 

Figures  for  1916  are  summarized  in  the  accompany-  gig^tj.oiytic  and  the   relatively   slight  variation  among 

ing  tables.    The  first  gives  the  reported  sales  of  electro-  ^^^  p^.^^^  ^^^^.^^^  ^^  ^^^  Lake  producers, 
lytic  copper,  the  second  of  Lake  copper,  while  the  third 

^.          „                               ,,                •    J       f    iu       1      4.  COPPER   S.\LES   IN    1916   BY   ELECTROLYTIC    PRODUCERS 

gives    comparative    figures    over    the    period    of    the    last  Company                               Pounds                Proceeds            Av.  Price 

12  years.    Referring  to  the  table  of  electrolytic  sales,  it      Braden      .  42. ,53.270        $,2.648.. n       26  350c.(e) 

appe.ars    that    upward    of    1,200,000,000    lb.    of    copper      ch.r,o^^^^^.-. ■..•.•.:::::::      ,^^2,3,9.508  ,9.,39.26,       26  465  ,b, 

realized  an  average  of  25.71c.  per  lb.     This  accounts  for  Mian.L_^^^ :  ..■.:;::  i !  i ! .:.... .      ,53,433,863          , 3,072.440      24  465  (c) 

a  very  large  proportion  of  the  copper  produced  and  sold      Nevada  Consolidated ??■^^???         H'ila'^ll      ]{  ?q?  */^ 

North  Butte  -  - 21.303,584  !).UUV,/Zo  z>   zy>     \i) 

in  1916.    Indeed,  we  may  say  that  it  accounts  for  all  of      phdps, Dodge &Co ^VA'll■iV^         ''I'^ll'V-il      lii^,y,t\ 

'  "^  Old  Dominion  17.654,643  4,734,276         26  8,0   (b) 

it,  for  it  may  be  assumed  reasonably  that  the  Anaconda      Ray  Consolidated ?1???'5??         ^?'?noRol       ,1  ?«■*  iS 

Shattuck  \rizona      IB,  I o  1  ,/o>  '». zuv.ov/  zy    lo      yxj 

production  of  upward  of  300,000,000  lb.,  together  with      u. s. Sm.,'Ref. & Min fg' 299573  ,5946  m5       27  3"  (§ 

the  other  unreported   copper  that  is   sold  through   its  uteh'copper.  .■.■...'.■.:::.":::::      187:53, '.824         49:oi9:308       26  139  (b) 

agency,  probably  realized  about  the  same  price  as  was  Total 1,217.014,743      $312,889,453     25.710 

got    for    the    Inspiration    copper,    namely,    25.39c.;    while  j^f  F'*'o^V'uirntfc%Vaboard.     IW   Probably  prico  delivered;    not  stated  in 

unreported  copper  sold  through  the  American  Smelting  -P°.^Vork*  '[l^VefprYce'*-  (o' probably"!  gr-li^'prfce"  ''gJ'XvTrU^'SrU^r 

and  Refining  Co.  undoubtedly  realized  about  the  same  delivered. 

^    T      ^,                           r  XL.      TLT       J          c*            p     I      1  COPPER    S.\LES    IN    19,6   BY    L.\KE   COMPA.MES 

as  was  got  for  the  copper  Ot   the  Hayden,   btone  &  Jack-  Company                               Pounds                 Proceeds               Av.  Price 

ling  companies;  taking  account,  moreover,  of  the  large      .\hn,eek  Niining  Co ^oitliw         ^zUbou  lilo"' 

amount  of  copper  that  is  sold  to  consumers  on  the  quo-  ku7u^iinmTco°'^j^.'.^^:.'::i:       767W240         i9,559,ot9           2548 

tational  average,  we  may  assume  that  the  entire  pro-  cenTemm^'Copper  Min.  Co,'.'.'.!       jl'^^JJ^g          8  494'367           25  28 

duction— about  2,300,000,000  lb.— of  American  refiners  mTkFin'.lnnSfB'co"..; .■:;:::       ,\-\\i-]^<\           ,'5^i?H           kM 

'  '  '  We  Rnv  do  CoUDCr  Co      12,4,2., II  3,209,5)7  ij"* 

in  1916  was  sold  at  an  average  of  about  25.71c.     That      Lasaiie'copper% i.380,352  354,409  25  68 

Mass  Cons   ftlining  Co 4,752.388  l,24o./oo  «?,o 

figure  is,  if  anything,  too  high,  for  without  any  doubt      Mohawk  MhUngCo^ IS'tSMS?  Hll'llH  25  n 

Osceola  Con**   Min  Co 1  v,  300.  >u  1  j.u^u.u  ly  5e  ca 

it  includes  in  many  cases  prices  that  were  gross;  that      Quincy  Mining Co ^3'o34'656  *'748,"732  24.67 

is,  including  amounts  that  producers  had  to  pay  out  for  TKuntnirMini^gC^".;; ■.'.'.■.■.        ?'"S''"8           H'iiWi           26  o! 

\  icloria  Copper  Mm.  Co '. ' *'i ' '^  i**j,i.^i  *w.  «* 

freight  in  delivering  to  their  customers  or  allowances      white  Pine  Copper  Co yiaiMi  '■'>62.802  tL-l— 

that  they  had  to  make  for  bills  discounted.  Total    257.389,714        $64,409,479  25.024 
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PRODUCTION.  SALE  AND  PRICE  FOR  COPPER  FOR    12  YEARS  (n) 


Total 

Pound.-* 

AverftRe 

Quotat  tonal 

Year 

Production 

Reported 

Realized 

AvernRe 

IMS 

219.000.000 

82.372.955 

15   597e. 

15   699  r. 

1906 

224.071.000 

113.411.645 

19    146 

19   616 

1907 

220,317.041 

66.316.025 

18  043 

20  661 

1908 

222.267.444 

125.949.248 

13   348 

13   424 

1909 

226.602.134 

136.005.773 

13   221 

13   335 

1410 

221.400864 

126.710.763 

12  96 

13  039 

1911 

216.412.867 

135.329.098 

12  657 

12  634 

1912 

1.228.333.298 

552.155.308 

15  841 

16  341 

1913 

1.406.448.665 

658.533.402 

15   222 

15   269 

1914 

1.342,634.206 

566.687.750 

13  458 

13  602(1>) 

1915 

1,411,652,418 

619.832.987 

17   299 

17   275 

1916 

2.300.  OOOOOO 

1.217.014.743 

25  710 

27   202 

(a)  l*ptf>l*>I2lhr  fiuurrs  rcprrs'^nt  I^kr  roppor  proHurtinn  and  sales.  b»it  frw 
of  the  producers  of  electrolytic  innkinK  detailed  reports  in  that  time.  BecinninK 
with  1912.  the  fijnircs  represent  elcrtrolytic  copper  only.  The  fieures  for  "jiounds 
reported"  nn<l  "average  renliicd"  do  not  include  the  I'nited  Metals  Sellind  Co. 
(Anaconda),  which  does  not  publish  these  details.  However,  it  is  a  reasonable 
assumption  that  ita  results  were  not  very  difTerent  from  those  of  the  other  com- 
panies, for  John  D  Ryan  has  stated  that  in  the  10  years  ending  with  1913  his 
companies  sold  5.560.000.000  lb.  of  cooper  at  an  average  of  14.a2c.,  delivered  to 
the  buyers  in  Europe  and  America.  Tnis  would  be  equivalent  to  l4.62(o\  14.67  c  . 
net  cash.  New  York.  During  the  same  10-year  period,  Phelps,  Dodge  A  Co. 
reported  an  average  of  l4-56c.  per  lb.,  nt-t  cash.  New  York,  actually  realized. 
The  arithmetical  mean  of  the  quotational  averages  for  electrolytic  copper  in  this 
period  is  I  5.06c. 

(b)  Average  for  nine  months.  No  quotations  in  August.  September  and 
October.  However,  the  bulk  of  the  copper  sold  in  1914  was  disposed  of  before 
and  after  those  months,  wherefore  the  comparison  on  the  nine  months'  basi.-*  is 
approximately  correct. 

Are  We  Losing  at  the  Bunghole? 

WHILE  Daniels  and  Baker  and  Denman  are  fussing 
about  prices  and  cheese-paring  of  contracts ; 
while  Denman  and  Goethals  are  squabbling;  while  mem- 
bers of  the  cabinet  and  of  the  several  bureaus  repudiate 
the  acts  of  each  other,  exhibiting  complete  absence  of 
team  work;  while  all  these  things  are  happening,  does 
it  occur  to  any  responsible  heads  in  Washington  that  we 
may  be  losing  at  the  bunghole  while  saving  at  the 
spigot?  What  is  the  use  of  saving  one  million  dollars, 
if,  by  delay  over  the  matter,  the  war  be  prolonged  one 
single  day?  It  is  estimated  that  Mr.  Denman's  per- 
formances have  set  us  back  to  the  extent  of  250,000 
tons  in  the  shipbuilding  program,  that  is,  there  will  be 
just  so  much  delay  in  obtaining  the  necessary  tonnage. 
It  is  po-ssible,  although  not  probable,  that  just  that 
thing  might  spell  loss  of  the  war.  Mr.  Denman  ought 
to  be  fired  summarily. 

(Since  the  above  was  written,  the  news  has  come  that 
Mr.  Denman  has  been  fired.  We  are  sorry  that  at  the 
.same  time  the  country  has  had  to  lose  the  services  of 
General  Goethals.  However,  it  is  a  blessing  that  Den- 
man is  going.     Would  that  there  were  more  to  go). 

The  historic  failing  of  our  President  in  his  appoint- 
ments of  incompetent  men  is  now  coming  home  to 
roost,  and  unfortunately  is  doing  so  when  our  country 
is  in  a  crisis.  There  are  constant  appeals  in  contro- 
versies to  the  President.  He  is  the  only  arbiter  that  is 
recognized,  and  consequently  he  is  overworked.  No  ad- 
mini.strator  can  attend  to  the  multiplicity  of  details 
that  he  is  called  upon  to  do.  Alas!  it  is  his  own  fault. 
The  constantly  recurring  "appeals  to  Cse.sar"  are  due  to 
the  knowledge  of  the  incompetence  of  many  of  the  men 
who  .surround  him.  If  they  were  of  a  different  caliber, 
if  they  were  men  whose  judgment  were  recognized, 
there  would  be  no  need  of  going  to  the  commander-in- 
chief. 

The  long  and  short  of  the  matter  is  that  we  have 
entered  this  great  war  without  any  adequate  organiza- 
tion and  have  tried  to  fashion  something  on  the  spur  of 
the  moment.  The  makeshift  machine  has  not  worked 
well,  and  we  shall  have  a  lot  more  of  muddling,  as  we 


have  had  already,  until  the  functioning  parts  are  im- 
proved. Other  countries  had  to  go  through  the  same 
thing.  We  are  hopeful  that  our  course  of  development 
will  not  need  to  be  so  long  as  it  was  in  Great  Britain. 
It  i.s  a  pity,  though,  that  affairs  in  this  country,  and 
especially  business,  should  be  under  such  a  cloud  of 
pessimism,  three  months  after  the  declaration  of  war, 
when  a  few  clear  and  decisive  words  from  Washington 
would  clear  up  everj'thing.  We  do  not  imagine  that  the 
administration  has  any  real  idea  of  fighting  this  war 
with  the  people  in  gloom  over  business  prospects. 

Situation  in  the  Copper  Market 

DURING  the  period  of  uncertainty  over  what  the 
policy  of  Washington  is  going  to  be,  the  inquiries 
of  domestic  manufacturers  have  been  few  and  far  be- 
tween, and  some  interests  in  copper  being  desirous  of 
selling,  the  market  has  been  weak.  Why  should  any 
manufacturer  want  to  buy  when  he  has  been  given  to 
understand  by  Washington  that  the  price  for  copper 
is  going  to  be  "reasonable"  and  is  going  to  be  the  same 
to  everybody?  Of  course,  there  is  doubt  as  to  what 
Washington  means  by  "reasonable."  It  is  possible  that 
27  or  28c.  per  lb.  will  be  pronounced  reasonable.  How- 
ever, the  idea  has  been  promoted  that  the  price  for 
copper  is  going  to  be  lower  than  now,  and  therefore  the 
manufacturer  naturally  stays  out  of  the  market. 

If  the  price  for  copper  is  be  lower,  it  will  be,  we 
think,  owing  to  natural  conditions  and  not  to  any  ukase 
by  Washington.  Washington  may  commandeer  cop- 
per and  other  things  for  the  purposes  of  the  Govern- 
ment, leaving  the  price  to  be  determined  by  the  courts, 
but  Washington  is  not  going  to  abrogate  the  law  of 
supply  and  demand,  no  matter  what  theories  on  that 
subject  may  be  entertained.  Manufacturers  and  other 
consumers  of  copper  might  as  well  make  up  their  minds 
to  that.  The  price  for  copper  is  going  to  be  determined 
by  the  quantity  of  it  that  the  world  requires.  The 
price  must  be  such  as  will  produce  that  quantity.  When 
unsold  stocks  begin  to  accumulate,  the  signal  will  be 
hoisted  that  the  world  is  not  needing  so  much  copper 
as  is  being  produced,  and  after  a  brief  period  of  stabil- 
ization the  market  will  commence  to  go  off.  It  is  the 
natural  thing  for  any  market  to  have  the  balance  wheel 
of  an  unsold  stock.  No  market  is  natural  unless  it  be 
in  that  condition. 

As  yet,  stocks  of  copper  have  not  begun  to  accumu- 
late. If  there  were  signs  of  any  such  accumulation, 
they  were  but  sporadic.  The  supply  of  crude  copper 
was  in  excess  of  the  refining  capacity,  and  undoubtedly 
there  were  accumulations  of  crude  copper.  However, 
the  check  in  production  by  the  current  labor  troubles 
is  rapidly  reducing  any  such  accumulation,  if  complete 
reduction  has  not  already  happened,  and  the  time  is  in 
sight  when  the  refiners  will  not  have  sufficient  raw 
material.  This  is  not  a  pleasant  pros|>ect  either  for 
domestic  consumers  or  the  American  CJovernment  or 
our   Allies. 

At  a  time  when  all  possible  production  of  copper  was 
badly  needed,  production  has  been  checked.     For  this. 
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Washington  is  directly  and  unqualifiedly  responsible. 
The  talk  emanating  from  quarters  in  Washington  to  the 
eflfect  that  the  price  for  copper  must  be  reduced  was 
the  direct  inspiration  for  the  labor  troubles  in  Mon- 
tana, Arizona  and  elsewhere.  The  miners  in  those 
regions  have  been  paid  according  to  a  sliding  scale 
based  on  the  price  for  copper.  If  the  Government  were 
going  to  reduce  the  price  for  copper,  there  would  be  a 
reduction  in  wages.  Therefore,  the  strikes.  The  men 
said  that  they  would  keep  their  wages  on  the  basis  of 
30c.  for  copper,  no  matter  what  might  happen  to  the 
price,  and  in  view  of  the  shortage  of  labor  they  had  the 
whip  hand. 

Why  should  copper  be  singled  out  as  a  target  for 
Washington  to  shoot  at?  The  price  for  copper  has 
not  experienced  the  fantastic  advances  that  have  hap- 
pened in  other  metals.  The  price  for  copper  is  high, 
to  be  sure,  but  considering  the  major  market  it  has  not 
been  materially  higher  than  the  prices  realized  in  1906- 
07,  which  was  a  period  of  purely  industrial  boom,  and 
the  present  price  for  copper  is  actually  lower  than  then, 
although  conditions  of  production  are  far  more  adverse. 


Subscriptions   to   Belgian   Kiddies,    Ltd.,   up   to   date 
have  reached  a  total  of  $98,965.69. 


BY   THE   WAY 


ALL  YELPIXG  AT  HLS  HEELS 

The  cartoon  reproduced  here  was  published  by  the 
New  York  World,  July  18,  1917,  by  the  courtesy  of 
which  paper  we  republish  it.  It  is  an  essay  in  itself, 
and  tells  the  whole  story. 


owned  by  the  Bethlehem  Steel  Co.  and  is  to  carry  iron 
ore  from  Cuba  to  the  United  States.  Her  carrying  ca- 
pacity is  18,000  tons  of  iron  ore,  which  is  one-half  more 
than  the  biggest  carrier  on  Lake  Superior  can  take. 
The  size  of  the  Lake  boats  is  limited  by  the  draft 
through  the  locks  at  the  Sault  Ste.  Marie  and  over  the 
Limekiln  Crossing  near  Detroit.  The  ocean  steamer  is 
limited  only  by  the  depth  of  the  harbor  channel. 


We  have  been  hearing  a  lot  about  gages,  how  many 
are  required  for  the  proper  measurement  of  guns,  am- 
munition, etc.,  but  it  is  doubtful  if  it  is  appreciated 
with  what  great  accuracy  they  must  be  made.  As  an 
example  gages  are  now  being  manufactured  with  fiber 
finger-grips  so  as  to  prevent  expansion  due  to  the  heat 
of  the  hand.  In  a  gage  made  of  cast  iron,  the  coeffi- 
cient of  expansion  is  0.0000122  per  degree  C,  or 
0.00000542  F. 


The  largest  ore  carrier  was  launched  on  July  10  at 
the  Sparrows  Point  yard  near  Baltimore.    The  vessel  is 


The  Labor  Situation  at  Butte       "• 

Butte  Correspondence 

A  telegram  from  Butte,  Mont.,  under  date  of  July 
t"  24,  conveys  the  information  that  all  mining  companies 
of  the  Butte  district  have  joined  in  a  new  scale  of  wages 
for  miners,  by  which  all  classes  of  underground  em- 
ployees will,  under  present  price  of  copper,  receive 
$5.25  per  day  of  eight  hours.  Minimum  wage  remains 
at  $3.50  per  day  regardless  of  price  of  copper.  Com- 
panies will  also  grant  weekly  payday  to  go  into  effect 
Sept.  1.  By  the  new  scale,  when  copper  sells  at  15  to 
17c.  per  lb.,  rate  of  pay  is  $4  instead  of  $3.75  as  now; 
from  17  to  19c.  the  wage  will  be  $4.25;  19  to  21c., 
$4.50;  21  to  23c.,  $4.75;  23  to  25c.,  $5;  25  to  27c., 
$5.25;  27  to  29c.,  $5.50;  29  to  31c.,  $5.75;  31  to  33c., 
$6,  and  so  on.  All  other  classes  of  employees  will  get 
increase  of  25c.  on  each  2c.  increase  in  price  of  copper. 
Miners  engaged  in  shaft  work,  winzes,  station  cutting 
and  station  tending  will  receive  50c.  a  day  in  addition 
to  the  scale  for  ordinary  miners. 

The  new  scale  goes  into  effect  July  25,  but  for  men 
now  at  work  it  dates  from  July  1.  Men  reporting  for 
work  before  July  30  will  be  taken  on  without  formality 
of  rustling  card,  but  after  that  applicant  will  have  to 
go  through  the  usual  course  to  get  employment.  The 
rustling-card  system  has  been  greatly  modified,  and 
some  of  its  most  objectionable  features  removed.  It  is 
believed  that  the  concessions  made  by  the  companies 
will  spell  the  end  of  the  I.  W.  W.  movement  and  strikes, 
although  a  majority  of  other  crafts  have  voted  against 
acceptance  of  the  new  wage  scale  offered  by  the  mining 
companies.  However,  those  crafts  which  are  in  a  state 
organization  are  working  in  Anaconda  and  Great  Falls 
to  accept  the  proposition,  which  may  force  the  minor 
Butte  unions  to  abide  by  the  result  of  the  state  vote, 
although  Butte  agitators  threaten  to  withdraw  from 
the  state  organization  and  go  with  the  I.  W.  W.  (which 
is  hardly  probable") . 

The  I.  W.  W.  people  are  apparently  growing  desperate 
and  are  making  threats  that  they  will  attempt  to  picket 
the  mines  tomorrow  to  prevent  men  from  going  to  work 
and  committees  have  been  waiting  on  boarding-house 
keepers  to  warn  them  not  to  put  up  lunches  for  men 
going  to  work.  The  mines  today  are  working  about 
40 'f  of  their  normal  force. 


186 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  4 


Personals 


.Obituary 


O.  B.  IVrry  ha.s  a  commission  as  captain 
In   the    Engineer  Ofllrers    Fleserve   Corps. 

F.  LrRol  Thurmond  will  open  an  assay 
and  engineering  otHce  at  Anchorage. 
Alaska. 

K.  W.  Wrsterrrlt  has  been  appointed 
superintendent  of  the  Hobson  Silver-L«ad 
Co.    at    Ymir.    British    Columbia. 

J.  F.  Worlej-  has  been  assigned  as 
surgeon  to  mine-rescue  car  No,  1,  at  Reno; 
R  C.  Williams,  car  No.  2.  Raton ;  K.  R. 
Sayers.  car  Xo.    5.   Butte. 

J.  Morgan  CIrmrnts  is  in  Hokkaido. 
Japan.  vi,«itmg  the  coal  mine  there  He 
recently  visited  the  Kosaka  mine.  Japan's 
third   largest  copper  mine. 

Franklin  W.  .xmlfh.  of  the  firm  of  Smith 
&  Ziesenier.  mining  engineer.^  of  Bisbee.  is 
in  Pittsburgh  and  expects  to  remain  in  the 
East  until  the  middle  of  .Vugust. 

Warrrn  I.awiion  Kluttz,  who  has  had  an 
extensive  e.xperience  in  the  operation  of 
blast  furn.-ioes  in  the  South,  has  been 
appointed  general  manager  of  the  Sheffleld 
Coal   and   Iron   Co.   Sheffleld.   .Alabama. 

Francis  C.  Shenehon,  for  the  past  eight 
years  head  of  the  College  of  Engineering 
of  the  University  of  Minnesota,  has  resigned 
and  is  now  giving  his  exclusive  attention 
to   his  practice   as   consulting   engineer. 

P.  J-.  nillianiK  has  become  superin- 
tendent at  the  works  of  the  Empire  Steel 
and  Iron  Co.  Mt  Hope.  X.  J.  succeeding 
H  M  Roche,  who  has  become  superin- 
tendent of  the   Wharton    Steel    Co.    Dover. 

i.  E.  ,>*purr,  of  Philadelphia,  and  ex- 
Governor  Charles  F.  Millar,  of  Delaware, 
have  returned  from  a  visit  to  the  mining 
region  north  of  The  Pass,  Manitoba,  where 
they  are    interested    in    the   Otonopaw   mine. 

S.  H.  rhaavrnet,  formerly  with  the 
Robesonia  and  Sheridan  furnaces  in  east- 
ern Pennsylvania,  will  act  as  manager  at 
the  Island  Park  furnace.  Easton.  Penn.. 
recently  purchased  by  the  Northern  Ore 
Company. 

R.  Hirota  and  K.  Y.  .'Jhiga,  representing 
the  Metallurgical  Research  Institute  of 
Tokyo,  recently  visited  Pittsburgh  to  study 
methods  of  electrical  precipitation  of  smoke. 
Mr.  Hirota  is  a  lecturer  on  mining  machin- 
ery  at   Tokyo  University. 

D.  B.  Dowllng,  of  the  Canadian  Geo- 
logical Survey,  is  pursuing  his  investigation 
of  the  coal  resources  of  Alberta  and  Sas- 
katchewan, and  will  exercise  a  general 
supervision  of  geological  work  in  the  oil, 
gas  and  coal  fields  of  western  Canada. 

K.  F.  Burrhard,  Of  the  United  State.s 
Oeofogical  Survey,  recently  made  a  five 
weeks'  trip  during  which  he  visited  cement 
manufacturing  districts  in  Pennsylvania. 
.New  York.  Illinois.  Kansas  and  Oklahoma 
and  Iron  ore  areas  In  Iowa,  Missouri  and 
Texas 

William  rorkflrWI,  Of  the  Canadian  Geo- 
logical Survey,  will  take  up  the  work  of 
the  late  D.  D  Cairnes  In  the  Yukon  terri- 
tory, continuing  an  examination  into 
auriferous  gravels  with  special  attention  to 
areas  in  which  tungsten-bearing  minerals 
occur. 

Foreat  Rolhrrforfl  resigned  his  position 
on  June  1,  as  general  superintendent  of 
reduction  works  of  the  Copper  Queen  Con- 
solidated Mining  Co.,  at  Douglas,  Ariz  He 
will  go  Into  business  for  himself  as  a 
ronsuiting      metallurgical      engineer  His 

pre.sent  address  is  c/o  First  National  Bank, 
pueblo.   Color.ido 

M.  forhranf  .\rmonr  recently  withdrew 
from  the  firm  of  Rogers,  Brown  &  Co,  of 
which  he  has  been  a  partner  for  almost 
27  years.  He  has  had  a  prominent  career 
AJ«  a  producer  and  distributor  of  pig  Iron, 
especially  In  Chicago  territory  He  has 
N»en  vice  president  and  director  of  the 
Rogers.  Rrown  Iron  Mining  Co.  director 
of  the  Rogers.  Urown  Ore  Co  .  Chicago 
Short  Line  Railway  Co.  and  the  Lake 
.Superior    Iron    and    Chemical    Company, 

BrlK.  Orn.  William  II.  BUby  was  recently 
t^it.,>ft,*}  |ir<'*«ident  of  the  American  Society 
f  .,  -r„ji;t..T  Materials  He  was  born  in 
" -•■  In  lf*i;t  and  was  grndunted 
ited  .States  military  academy 
r  14  iMirtng  the  long  period 
'■  'i'lty  following,  he  was 
"<k  or  captain  In  l»S6 
fo  report  on  the  sta- 
ll lured  by  the  Charles- 
'.d  shortly  after  took 
Fear  bridge  In  1897 
■  rge    of    the     river    and 

!,      nf      th<.      entire      Ohio 


N.  1,.  O.  Karhelmnrher,  chairman  of  the 
board  of  directors  of  Bessie  Furnace  Co.. 
New  StraitsviUe.  Ohio,  died  at  Philadelphia 
recently  He  organized  the  Bessie  Furnace 
Co..  and  was  at  one  time  president  of  the 
Hocking  Coal  and  Iron  Co  .  Columbus.  Ohio. 
He  was  prominent  in  the  effort  to  bring 
together  several  eastern  companies  about 
two  years  ago.  Including  the  Thomas  Iron 
Co..  Empire  Steel  and  Iron  Co.,  and  Whar- 
ton  Steel   Company. 

J.  r.  Kennedy,  a  retired  veteran  of  the 
iron  trade,  died  in  Youngstown.  Ohio.  July 
14  He  was  born  Sept  16,  1829,  in  the 
district  in  which  he  died.  After  the  war 
he  entered  the  iron  business,  and  became 
prominent  in  the  development  of  the  in- 
dustry in  the  Mahoning  Valley  He  oper- 
ated the  old  Brier  Hill  furnace  and  furnaces 
in  Struthers  and  Lowellville,  all  in  the 
JIahoning  Valley,  and  in  the  Pittsi>urgh 
and  Buffalo  districts.  He  was  the  uncle 
of  Julian  Kennedy,  engineer,  of  Pittsburgh. 


Societies 


n? 


placed  un  the  acti\ 


list  un   May    21. 


.\sHorlatlon  of  Iron  and  Steel  Klertrical 
Kngineers  will  hold  its  11th  annual  con- 
vention at  Philadelphia,  Penn..  Sept.  10  to 
14  Wednesday,  Sept.  12,  is  to  be  devoted 
entirely  to  a  patriotic  program,  with  ad- 
dresses by  army  and  navy  engineers  on 
vital  subjects  concerning  industries.  A.  H. 
Swartz  of  the  Westinghouse  Electric  and 
Manufacturing  Co,  Cleveland,  is  chairman 
of  the  entertainment  and  convention  com- 
mittee. 

Amrrlean  riiemiral  Society  will  hold  its 
annual  meeting  at  Boston  on  Sept  11,  12, 
13,  preceded  by  a  meeting  of  the  Council 
on  Sept.  1ft  The  Northeastern  Section  has 
been  requested  to  omit  the  usual  banquet 
and  excursions  and  to  arrange  a  simple 
and  serious  program  bearing  "as  fully  as 
possible  on  questions  concerning  the  activi- 
ties of  chemists  in  Government  service  and 
in    the    industries   during   the    war. 

Knglneerlng  Society  of  Northern  ^Ilnne- 
sota,  composed  of  mining  engineers  of  the 
Mesabi  Range,  held  its  annual  outing  on 
July  14.  at  Coleraine,  the  Coleraine  mem- 
bers acting  as  hosts.  The  visitors  were 
welcomed  by  a  committee  headed  bv  Wil- 
liam Curley  and  R.  P.  Weiderfeller  "of  the 
Oliver  Iron  Mining  Co  s  engineering  staff. 
The  Hill  Annex  and  .Vrcturus  mines  at 
Marble  were  visited,  also  the  Holman  mine 
at  Taconite,  and  the  Canisteo  and  Walker 
pits,  the  trip  finishing  at  the  Trout  Lake 
concentrator. 

.American  Committee  of  Engineer**  In 
London  is  holding  weekly  meetings  at 
which  various  plans  and  devices  suggested 
by  members  for  aid  in  the  successful  prose- 
cution of  the  War  are  discussed.  Recently 
a  preliminary  proposal  was  read  for  in- 
creasing the  platinum  output  In  the  Ural 
field  in  Russia  from  80.000  oz  to  150.000 
oz.  next  year,  by  the  use  of  the  materials 
and  equipment  now  on  the  properties  but 
subject  to  government  (Russian)  control 
It  is  recognized  that  under  present  I»ri\'ate 
methods  of  production  no  increase  is  pos- 
sible The  scheme  implies  the  elimination 
of  i)rivate  Interests  with  certain  compensa- 
tion both  in  producing  and  selling  platinum, 
and  the  creation  of  a  monojioly  of  It  :is 
a  war  measure  by   the   .Mlied   Governments. 

American  .Vanorlallon  of  Engineers  un- 
animously elected  the  following  olllcers 
during  Its  annual  convention  on  July  13: 
President,  F.dmund  T  Perkins,  president, 
Edmund  T  Perkins  Engineering  Co  .  Chi- 
cago ;  first  vice  president,  W  H.  Finley. 
chief  engineer  Chicago  &  .Northwestern 
Railroad  ;     Second     vice     president,      Ishnm 


Stewart,  Ketler-Elliott  Erection  Co,  Chica- 
go ;  R  C.  Yeoman,  dean  of  engineering, 
Valparaiso  llnlvernity,  VaiparaLso,  Ind  ;  w. 
W  DcBerard,  western  editor,  McGraw-Hill 
Publishing  Co,  Chicago;  C  A  Soans.  with 
AOIeld.  Powell.  Graver  &  Allleld,  Chliago; 
II  G  D  Nutting,  consulting  engineer. 
Armour  Institute.  Chicago;  G  C  Dooge. 
rleslKTiIng  engtnerf.  .\merican  Bridge  to  , 
tJarv.  Ind  fUreclnrs  for  one  year;  F  H 
Newell,  consulting  engineer.  University  of 
Illinois,  Urbann,  III  .  L  L  Shennnn.  presi- 
dent. L  K  Sherman  Engineering  ('o . 
Chicago;  H  W  I'laiis-sen.  Kngineerlng 
liiiro,..!  CItv  of  Chicago:  J  F  Gavton. 
I.  lit  Ctllltl.'"!  i;iiKliieering  Co.  Chlca- 
\  l>  \Vhl|i|il<'.  ronsuiting  engineer. 
il.r.-.  Wis  .  A  P  Cuniilnghani.  eiigl- 
..  :...^  department,  Illinois  Central  RR, 
thicugo.  Auditing  committee;  chnlrmnn. 
Samuel     Morrell,     Bridge     Engineering     De- 


partment. City  of  Chicago  ;  G.  A.  Gaenslen. 
Bridge  Engineering  Department.  City  of 
Chicago;  J.  T  Mullin.  Wisconsin  Steel 
Works.  South  Chicago.  Ill  The  proposed 
new  constitution  was  adopted  unanimously. 
Its  main  provision  is  the  enlargement  of 
the  Board  of  Directors  from  5  to  15  mem- 
bers, but  the  hoard  may  appoint  five  mem- 
bers to  actively  manage  the  affairs  of  the 
association  A  clause  to  include  associates 
is  provided  in  the  constitution.  This 
membership  pertains  to  men  who  are  not 
necessarily  engineers  but  interested  in 
engineering  affairs  and  may  he  admitted 
up    to    10%    of    the    certified    membership. 


Trade  Catalogs 


Elevating,  Conveying,  Crushing,  Screen- 
ing,   Power    Transminsion    Machinery.       The 

Jeffrey  Manufacturing  Co,  Columbus,  Ohio 
General  Catalog  No  84  Pp.  352  ;  6x9 
in  :     illustrated. 

Automatic  Injector.  The  William  Powel! 
Co..  Cincinnati.  Ohio.  Booklet  Pp.  12  ; 
3J  X  6    in  ;    illustrated. 

Durlron  Pipe,  Valves,  Fittings,  Centrif- 
ugal Pumps.  Duriron  Ca.stings  Co.,  Dav- 
ton.  Ohio.  Bulletin  No.  100.  Pp.  24  ;  8  x 
lOJ    in.  ;    illustrated. 

.Allen  Concentrating  Cone.  Allen  Cone 
Co..  P  O  Box  299.  El  Paso.  Texas.  Bulle- 
tin No    4       Pp    32;  6x9   in  ;  illustrated. 

Secondhand  Equipment — Electrical.  Steam. 
Hydraulic.  Gas  MacGovern  &  Co.,  Inc  . 
114  Liberty  St  ,  .New  York.  List  of  equip- 
ment on  hand  Pp.  58;  3i  x  8i  In.;  illus- 
trated. 

Electric  Hoists.  Lidgerwood  Manufac- 
turing Co.,  96  Liberty  St.,  New  York 
Bulletin  No.  20.  Pp.  32  ;  9  x  12  in.  ;  illus- 
trated. 

"Stanley"  Cotton  Belting.  Stanley  Belt- 
ing Corporation.  32-40  S  Clinton  St.,  Chica- 
go, III.  Booklet  Pp.  8  ;  3i  x  6  In. ;  lllu.s- 
trated 

Emerson  Steam  Pamps,  Quick-Cleaning 
Foot  Valve  and  Strainer  The  Emerson 
Pump  and  Valve  Co.,  Alexandria.  Va.  Cat- 
alog     Pp    56  ;  6x9  In.  ;  illustrated. 

FlltroN — The  New  Porous  Mineral  SIc- 
dlum.  General  Filtration  Co..  Inc.,  Cutler 
Building,  Rochester,  N  Y.  Booklet.  Pp 
32  ;  6x9  in.  ;  illustrated  This  contains 
detailed  information  regarding  the  manu- 
facture, composition,  shapes,  grades,  uses 
and   applications   of   this    material. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Milling  Journal"  at  26c.  each. 
British  patents  are  supplied  at  4(Tc.  each. 

.Aluminum — Method  of  Treating  Alunlte 
Frank  K  Cameron.  Washington,  D.  C 
(U     S     No     1.2.13.9T7;    July    17,    1917) 

Aluminum — Process  of  Manufacture  of 
Aluinlnum  Nitrade  Ottokar  Seri>ek.  Paris. 
France,  assignor  to  Soci#t*  CSenerale  des 
.Nitrures.  Paris.  France  (U  S  Nos.  1.233.- 
925:     1,233,926;    July    17,    1917.) 

Concrnlralor.  James  B.  Freeman,  Los 
Angeles.  Calif.  (U.  S.  No.  1,232.783;  July 
10,   1917.) 

Cyanldatlon — Cyanide  In  the  Form  of 
Granules.  Fritz  Abegg,  Perth  Amhoy,  N. 
J.,  a.ssignor  to  The  Rncsslcr  &  Ha.sslacher 
Chemical  Co.  New  York,  .N.  Y.  tU.  S.  No. 
1,232,471  ;   July   10,    1917  ) 

Copper — .Apparatus  for  Production  of 
Copper  by  Electrolysis  Marcel  Perrour- 
Llovd.  Boulogne-sur-Seine,  France  (US 
No     1,233.906;   July    17.    1917) 

Copper — Process  of  Extracting  Copper 
from  Oxidized  Ores  Noak  Victor  Hv- 
blnette.  Chrlstlanla,  Norway.  (U.  S.  No 
1,233,580;    July    17,    1917.) 

Electrolysis — .Apparatus  for  Electro- 
lytlcally  Recovering  Metals.  George  A 
James,  San  Francisco,  Calif.  asslRnor,  by 
mesne  assignments,  of  one-half  to  James  H 
Ailing  and  one-half  to  Francis  M  Wright, 
San  Francisco.  Calif  (U  S  No  1,233,363; 
July    17,    1917  ) 

Excavating  Apparaliis,  Frederick  E  Al 
len,  Oakland,  Calif.,  B.xslgnor  to  The  Inter- 
national Excavator  Company,  Oakland, 
Calif.      (IV  S    No.   1,232,749;  July  10,  1917  ) 

Magnetic  Separator — Robert  D  Pike,  San 
Francisco,  Calif  (U  S  No  1.233,804;  July 
17,   1917  ) 

Smelling  Process,  Nils  Testrup,  I.ondon, 
England,  and  Thomas  Rigby,  Dumfries, 
Scotland,  assignors  to  Wetcnrbonlilns  Lim- 
ited, I,ondon,  England.  (U.  S.  No.  1,233,- 
144:  July  10,    1917.) 
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Editorial  Correspondence 
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SAN  FRANCISCO — July  31 
The  Comatook  is  ExplorinB  for  the  first 
time  in  33  years,  on  the  2700-ft,  level.  The 
Union  Consolidated  is  now  the  deepest 
working  shaft  in  Nevada.  On  July  15  the 
2700-ft  station  was  finished  and  the  reopen- 
ing of  the  2700  level  completed.  On  the 
following  day  exploration  was  started.  The 
next  deepest  shaft  on  the  Comstock  is  the 
C  &  C.  on  the  Con.  Virginia,  one  mile 
south  The  work  of  reopening  the  2700 
level  was  carried  out  from  the  so-called 
east  vein,  which  is  the  east  fork  of  the 
Comstock  at  the  north  end,  or  what  is 
commonly  termed  the  Virginia  district. 
Although  ample  pumping  capacity  was  in- 
stalled on  the  2700  level  some  time  ago 
and  the  2900  level  is  now  drained,  a  large 
amount  of  work  was  required  to  reopen 
the  old  2700  workings  from  the  east  vein 
back  to  the  main  Comstock.  A  large 
volume  of  hot  water  came  from  the  work- 
ings near  the  Union  shaft,  which  has  now 
been  caught  up.  and  the  east  crosscut  from 
the  Union  shaft  is  protected  by  "snowsheds" 
composed  of  bulking  planks  that  keep  the 
water  from  dropping  down  from  the  root, 
of  the  drifts  and  crosscuts.  These  water- 
sheds, which  are  locally  termed  "snow- 
sheds."  are  provided  on  the  2  200  and  the 
2300  levels.  The  work  of  exploration  is 
now  going  forward  on  the  main  Comstock 
vein  from  the  2000  to  the  2700  level  of  the 
Union  and  the  same  work  has  Just  been 
started  on  the  Mexican.  The  old  east 
winze  in  the  Union  will  be  reopened  from 
the  2700  to  the  2900  level.  The  water  will 
be  pumped  from  the  2900  by  means  of  air- 
lift and  delivered  to  the  main  2900-pumps 
of  the  Mexican-Ophir  winze.  Comstock  ex- 
ploration and  development  will  now  go  tor- 
ward  in  a  way  that  will  prove  the  policy 
of  the  present  operators  of  the  north  end 
mines,  under  the  superintendency  of  Whit- 
man Svmmes,  to  be  in  accord  with  the  best 
practice  in  dealing  with  complex  problems 
which  require  the  handling  of  large  volumes 
of  water  and  reopening  and  exploring  old 
mine  workings.  Every  step  made  has  been 
in  the  line  of  advancement  since  the  present 
policy  was  adopted. 

BUTTE — July  81 
I.abor  Conditions  have  greatly  improved 
in  Butte  during  last  week.  An  agreement 
has  finally  been  reached  between  the  mining 
companies  and  the  Montana  Power  Co.  on 
one  side,  and  electrical  workers  and  metal 
trades  council  on  the  other.  The  interna- 
tional unions  and  all  organizations  con- 
nected with  the  American  Federation  of 
Labor  have  concluded  terms  that  are  satis- 
factory to  both  employers  and  employees. 
These  agreements  were  brought  about  large- 
ly through  the  efforts  of  W.  H.  Rodgers,  the 
Federal  mediator  sent  to  Butte  by  Secre- 
tary Wilson  of  the  Department  of  Labor. 
International  President  Frank  McNulty  of 
the  Electrical  Workers,  as  well  as  repre- 
sentatives from  the  head  ofnces  of  the 
machinists,  carpenters,  engineers  and  other 
organizations  were  also  instrumental  in 
bringing  about  the  agreements  The  only 
union  which  has  not  concluded  terms  of 
peace  is  the  Metal  Mine  Workers  Union, 
with  which  the  mining  companies  have  re- 
fused to  conduct  negotiations.  This  organi- 
zation is  generally  supposed  to  be  affiliated 
with  the  Industrial  Workers  of  the  World, 
although  its  leaders  deny  this  It  has 
issued  a  call  for  a  convention  of  delegates 
from  all  the  metal  mine  workers  in 
America  to  be  held  in  Denver,  Colo,,  the 
first  week  in  August.  It  has  sent  out  in- 
vitations to  the  different  miners'  organiza- 
tions to  send  delegates  to  this  convention. 
and  it  openlv  announces  its  purpo.se  of 
organizing  a  rival  to  the  A.  F.  of  L.  and 
fighting  that  organization  to  a  finish.  Men 
who  have  been  active  in  the  I.  W.  W .  in 
years  past  are  among  the  leaders  in  this 
movement.  This  organization  is  still  carry- 
ing on  its  strike.  It  has  made  an  open 
attack  upon  the  International  Mine,  Mill 
and  Smelter  Workers'  Union,  and  the 
latter  has  come  back  by  sending  a  large 
force  of  its  organizers  into  the  Butte  field. 
During  the  past  few  days  the  Mine.  Mill 
and  Smeltermen  have  made  tremendous 
gains  in  membership,  and  at  the  present 
time  the  two  rival  unions  among  the  miners 
are  of  almost  equal  strength.  The  metal 
mine  workers  took  a  vote  upon  the  question 
of  affiliating  with  the  A  F  of  L..  and  going 
back  into  the  Mine.  Mill  and  Smeltermens 
Union.      This   proposition   was   defeated   by 


an  overwhelming  majority.  The  reason  as- 
signed for  its  defeat  was  that  William 
Davidson  member  of  the  executive  board 
ol  the  Mine.  Mill  and  Smeltermen.  an  • 
nounced  that  the  Metal  Mine  Workers 
would  have  to  join  that  organization  as 
individuals,  and  that  the  first  thing  that 
would  be  done  would  be  to  order  them 
all  to  go  back  to  work  and  that  later  de- 
mands for  a  raise  of  wages  and  better 
working  conditions  would  be  taken  up.  At 
a  meeting  of  the  Metal  Mine  Workers  last 
Fridav  federal  mediator  Rodgers  went 
before  them  and  urged  them  to  return  to 
Work.  He  pledged  them  that  if  they  would 
do  so  he  would  use  his  influence  to  secure 
a  substantial  raise  in  wages  for  them.  His 
advice  fell  on  deaf  ears.  Instead  of  pay- 
ing heed  to  it.  they  adopted  resolutions 
demanding  his  recall  by  Secretary  W  ilson. 
The  electricians,  machinists  and  otner 
crafts  returned  to  their  old  posts  Tuesday 
morning.  Several  hundred  miners  who  have 
been  on  strike  went  back  to  work  at  the 
same  time.  The  mining  companies  report 
that  at  present  they  have  about  halt  or 
thjeir  normal  force  at  work.  Every  day  in 
the  past  week  they  have  had  an  increase, 
and  thev  look  for  a  still  larger  addition 
to  their"  force  *n  the  coming  week.  "The 
companies  it  is  understood  are  considering 
granting  a  raise  in  the  miners'  wage  scale, 
which  will  have  an  immediate  effect  in  re- 
storing normal  conditions  throughout  the 
district. 

DENVER — July  21 
The  Leadville  Strilte  is  on,  despite  all 
efforts  at  mediation.  The  labors  of  Federal 
mediators — Verner  Z.  Reed  and  former 
Justice  George  W.  Musser — resulted  in 
reasonable  concessions  on  part  of  miners 
who  agreed  to  recall  strike  if  wages  were 
raised  but  50c.  per  shift  instead  of  the 
desired  ?1.  and  at  same  time  to  relinquish 
demand  for  recognition  of  the  union. 
Samuel  D.  Nicholson,  prominent  mine 
operator,  agreed  to  the  miners'  proposal, 
but  his  action  was  repudiated  by  the  other 
operators  who  stand  absolutely  firm  in 
their  refusal  to  conduct  any  negotiations 
emanating  from  or  presented  by  union  om- 
cials.  The  opinion  prevails  generally  that 
this  is  the  crucial  point  in  the  contro- 
versy owners  preferring  to  close  their 
properties  down  rather  than  yield,  in  the 
slightest  degree,  to  the  demands  of  or- 
ganized labor.  The  request  for  a  reasonable 
increase  in  wage  would  probably  have  been 
granted  if  such  request  had  come  from 
the  unorganized  miners  instead  of  from  the 
local  union.  The  strike  was  in  effect  at 
midnight  of  July  20.  The  operators  declare 
thev  will  keep  their  properties  closed  in- 
definitely or  until  such  time  as  the  strikers 
offer  to  return  to  work  upon  prevailing 
wages  This  determination  presumably 
implies  that  plans  have,  been  arranged  for 
preventing  the  flooding  of  the  wet  mines^ 
On  the  other  side,  the  union  officers  assert 
that  the  strike  will  be  pushed  relentlessly, 
although  they  have  issued  a  warning  to 
their  members  to  conduct  themselves  as 
law-abiding  citizens.  Public  sentiment,  in 
this  instance,  is  largely  with  the  miners 
because  it  is  conceded  that  $3.50  is  not 
a  sutticient  wage,  under  prevailing  condi- 
tions, to  meet  the  necessities  of  life  tven 
$4  would  not  be  a  high  wage  w'hen  com- 
pared with  the  wages  in  other  \\  estern 
districts  Of  course,  anyone  who  was  ac- 
quainted with  the  bloody  struggle  of  some 
years  ago  that  terminated  the  dominion  of 
unionism  in  the  district  will  appreciate  the 
attitude  of  the  operators  who  feel  that  to 
now  yield  the  slighest  attention  to  the  local 
union  would  simply  be  offering  an  opening 
for  future  demands  from  the  same  or  some 
similar  source.  Of  the  several  thousands 
of  mine  and  smeltery  employees  in  the  dis- 
trict, perhaps  not  more  than  800  have  any 
allegiance  to  the  union.  It  is  further  P/etty 
well  established  that  the  majority  of  the 
unionists  are  of  the  transient  rl.iss.  The 
strike  will,  therefore,  work  especial  hard- 
ship upon  the  non-union  miners  who  have 
been  long-time  residents  of.  and  own  their 
homes  in.  Leadville.  Unless  th.-y  now  be- 
come members  of  the  union,  they  ivnl  i^e- 
ceive  no  share  in  the  monetary  benefits  that 
are  to  be  extended  to  the  striking  unionists  : 
and  this  phase  of  the  situation  is  unques- 
tionably being  relied  upon  by  the  officers 
of  the  union  to  secure  an  moreased  and 
stronger  membership  in  the  district.     As  a 


rule,  the  miners  of  Leadville  are  of  the 
letter  class.  The  closing  down  of  the 
mines  and  smelteries  will  probably  result 
in  the  e.xodus  of  most  of  the  undesirables. 
There  is  one  thing  of  noteworthy  signi- 
ficance in  this  affair,  viz.,  that  there  is 
not  the  slightest  suspicion  of  any  I.  W  W. 
influence.  An  analysis  of  the  situation  at 
present  leads  to  the  belief  that  the  strike 
can  be  settled  only  by  a  concerted  organiza- 
tion of  the  non-union  laborers  making  over- 
tures to   the   operators. 

S.VLT    LAKE    CITY — July    21 

Salt     Lake     Stock     &     Mining     Exchange 

Clearing  House  will  probably  be  established 
in  the  near  future.  The  rules  committee 
and  the  governing  board  of  the  exchange 
has  issued  a  circular  letter  advocating  the 
establishment  of  such  an  institution,  pro- 
viding mining  companies  whose  stocks  are 
listed  on  the  exchange  will  publish  a  quar- 
terly financial  report  for  the  benefit  of  the 
public  and  establish  transfer  offices  in  Salt 
Lake  City,  in  order  to  facilitate  the  clear- 
ing  of  all   trades   made   on   the   exchange. 

Shipments  from  Coal  Mines  in  Carbon 
and  Emery  County,  cut  oft  by  flood  on 
Price  River,  are  being  resumed  One  track 
of  the  Denver  &  Rio  Grande  main  line  is  in 
operation  between  Kyune  and  Castlegate 
and  the  railroad  within  a  day  or  two  will 
be  furnishing  the  mines  with  from  65  to 
7  5"";  of  cars  needed.  Mines  on  Pleasant 
Valley  branch  will  be  cut  off  somewhat 
longer,  as  damage  there  was  especially 
great.  The  railroad  will  make  use  of  lull 
in  traffic  to  make  repairs  to  locomotives, 
store  cars.  etc.  There  is  said  to  be  an 
adequate  supply  of  rolling  stock.  The  rail- 
road is  stated  to  be  contemplating  filing 
suit  for  $1,000,000  damages  against  the  Price 
River  Irrigation  Co..  the  breaking  of  whose 
reservoir  dam  was  the  cause  of  the  flood. 
The  loss  caused  by  the  flood  is  equivalent  to 
shutting  down  the  coal  mines  for  a  month. 

WALLACE,  ID.\HO — July  16 
.\nnnal  .Assessment  Work  suspension 
until  the  close  of  the  war  is  decidedly  in 
favor  throughout  the  Coeur  d'Alene  district. 
This  sentiment  is  based  upon  the  difficulty 
in  getting  men  to  perform  labor,  high  cost 
of  labor  and  supplies,  and  heavy  contribu- 
tions the  people  have  made  and  will  make 
for  the  support  of  the  Government  through 
the  purchase  of  bonds,  payment  of  special 
war  taxes  and  subscriptions  to  the  Red 
Cross.  For  these  reasons,  and  the  further 
fact  that  assessment  work  is  of  slight  im- 
portance so  far  as  actual  mining  develop- 
ment is  concerned  and  is  required  chiefly 
to  show  good  faith  of  claim  owners,  the 
feeling  here  is  opposed  to  substituting  any 
other  method  of  exacting  the  expenditure. 
such  as  depositing  $100  for  each  claim  in 
the  land  office  to  be  used  subsequently 
in  development  of  the  ground,  or  making 
an  equal  expenditure  in  production  of  some- 
thing of  value  in  prosecution  of  the  war. 
The  feeling  here  is  that  exemption  from 
assessment  work  during  the  war  should  bo 
absolute. 

Pine  Creek  Railroad  .^Rreement  was 
formallv  closed  between  the  Oregon-^^  ash- 
ipgton  Railroad  and  Navigation  Co.  and 
the  mining  companies  of  Pine  Creek,  which 
will  result  in  the  construction  of  branch 
railroad  into  that  section  without  further 
delay  The  branch  will  be  10  miles  in 
length  and  the  railroad  company  estimates 
the  cost  at  $300,000.  The  mining  com- 
panies are  now  paying  from  $3  to  $4  per 
ton  for  hauling  ore  from  the  mines  to  the 
railroad  and  as  an  inducement  to  get  the 
railroad',  the  principal  operators,  a  few 
months  ago,  offered  to  pay  $1  50  per  ton 
on  all  shipments  over  the  proposed  branch 
until  the  original  cost  of  construction  has 
been  covered.  Following  the  report  of 
\lhert  Burch  on  the  actual  and  prospec- 
tive ore  tonnage  in  sight,  the  railroad 
company  last  week  notified  the  mining 
companies  that  the  construction  of  the 
railroad  had  been  favorably  considered  and 
that  the  company  was  prepared  <o  »»;p'" 
construction  at  once,  the  surveys  having 
been  completed  last  year  As  a  condition, 
however,  the  mining  companies  were  asked 
to  enter  into  an  agreement  to  pay  »V50 
per  ton  on  the  first  100.000  tons  of  ore 
shipped  and  $1  per  ton  on  the  *,1'=°V,. 
100.000  tons,  the  rate  ^^"f^,^^''^  J°}: 
esUbli.shed    by    the   state    utilities   commis- 
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sion.  Representatives  of  the  minins  com- 
panies and  a  representative  of  the  railroad 
company  immediately  met  at  Kellogg  and 
entered  into  the  agreement.  Contractors 
are  preparing  to  begin  work  at  once  and 
the  road  will  be  completed  before  bad 
weather  this  fall  With  the  railroad  as- 
sured. Pine  Creek  is  certain  to  advance 
rapidly  to  a  position  of  importance  as  a 
producer  of  both  lead  and  zinc. 

JOrLIX.  MO. — Jul.v  il 
Black  Diamond  Core  nrllling  being  tried 
at  Ramage  mine  at  Century,  and  reported 
at  successful  Machine  is  of  the  Sullivan 
type  and  first  hole  now  down  to  depth  of 
about  150  ft.  Core  drilling  has  been  tried 
only  once  or  twice  previously  in  this  field, 
and  scarcity  of  drill  rigs  has  brought  about 
this  tryout. 

Drr  Concentration  for  chunk  zinc  lilende 
being'  tried  out  successfully  by  Montreal 
Mining  Co  ?t  Century.  Okla  When  mine 
was  originallv  opened  sevenal  carloads  of 
chunk  blende  were  shipped  to  the  smelteries, 
but  chunks  were  too  large  to  handle  with- 
out crushing  and  smelteries  were  not 
equipped  to  do  this.  Consequently  ore  did 
not  receive  top  price  Recently  the  Montreal 
company  encountered  more  of  the  chunk 
formation  and  is  keeping  it  separate  from 
remainder  of  ore  and  crushing  it  dry  to 
save  losses  that  occur  where  almost  pure 
ore  is  sent  through  wet  concentration 
process. 

Largest  Mining  Deal  in  history  of  the 
district,  with  the  exception  of  purchase  of 
Granl>y  holdings  by  American  Zinc,  was 
consummated  last  week,  when  L  C.  Church 
and  associates,  of  Joplin.  sold  part  of  their 
holdings  known  as  Welsh  properties,  to  L. 
S.  Skelton  and  associates,  of  Okmulgee. 
Okla..  for  consideration  of  $2.non.nno  The 
Welsh  holdings  consist  of  three  mills  in 
operation  with  fourth  nearly  completed,  and 
several  hundred  acres  of  land  near  Century. 
Okla  The  land  was  first  developed  by  I., 
C.  Church  of  Joplin  and  E.  C  Mabon.  of 
Miami,  about  two  and  one-half  years  ago 
Mabon  sold  his  interests  for  $85  at>out  eight 
months  ago.  but  Church,  who  was  the  orig- 
inal promoter  and  one  of  the  i>ioneers  in 
the    north    Oklahoma    field,    has   steadfastly 


refused  to  sell  anv  but  comparatively  small 
sub-leases  up  until  this  deal  The  Welsh 
mines  now  have  come  to  rival  in  produc- 
tion those  of  the  Eagle-Picher  Lead  Co, 
and  the  three  mills  are  making  close  to 
500  tons  of  concentrate  weekly  L  S. 
Skeltoil.  purchaser,  has  large  interests  in 
coal  and  oil.  He  purchased  the  Tar  Creek 
mine  at  Tar  River.  Okla.  early  in  the 
spring,  and  later  the  AVyrick.  F.  J  Child- 
ress, of  Galena.  Kan.,  has  been  made  man- 
ager of  the  five  concentrating  plants  for 
the  present. 

SPOK.\XK,  WASH. — Jul.r  20 
Magnrsite  Mining  is  a  new  industry  that 
lias  .sprung  up  in  the  State  of  Washington 
as  a  result  of  the  restriction  of  imports,  con- 
sequent upon  the  war.  At  Valley,  in  Stev- 
ens County,  the  American  Mineral  Pro- 
ductiori  Co.  is  mining  several  hundred  tons 
per  day  and  is  installing  calcining  equip- 
ment to  treat  nOOO  tons  monthly.  This  is 
a  crystalline  magnesite  said  to  equal  the 
Austrian  in  purity.  Some  of  tlie  quarries 
can  produce  materi.il  containing  less  than 
1  <7r  CaO  and  2  '~r  .SiO;  and  the  company  can 
regularly  guarantee  shipments  containing 
less  than  3<:'r  of  these  impurities.  The  de- 
posits are  extensive  and  present  production 
is  only  limited  i>y  inadequate  railroad  fa- 
cilities. The  United  States  Magnesite  Co., 
organized  by  C.  P.  Oudin.  president  of  the 
American  Fire  Brick  Co..  of  Spokane,  has 
i>een  developing  quarries  about  17  miles 
west  of  Springdale  and  three  miles  from 
the  logging  railroad  of  the  Phoenix  Lumber 
Co.  Two  calcinine  furnaces  are  contem- 
plated and  some  material  already  calcmed 
in  a  test  ran  86.66';  MgO  and  not  over  3"?, 
of  any  impurity.  The  manufacture  of  mag- 
nesite bricks  is  to  be  undertaken  in  Spo- 
kane at  the  old  brick  plant  of  the  Clay 
Products  Co..  lately  bought  by  C.  B.  Stowe 
&  Co..  of  Cleveland.  Ohio,  and  leased  to  f.ne 
American  Fire  Brick  Co.  -N'ear  Chewelali. 
Wa.sh..  the  Northwest  Magnesite  Co.  has 
bought  20  acres  for  a  calcining  and  manu- 
facturing plant.  The  quarries,  five  miles 
di.stant,  are  being  worked  day  and  night 
for  an  output  of  about  3nn  tons  daily  and 
an  aerial  tramw.iy  is  to  be  installed  to  de- 
liver   the    crude    material    to    the    calcining 


plant,  which  will  contain  two  7Sxl25-ft.  fur- 
naces with  the  neces.sary  crushers,  screens 
and  rolls.  Grain  magnesite  is  to  he  pro- 
duced for  Eastern  steel  furnaces  and  I50w- 
dered  magnesite  for  the  plastic  trade.  The 
company  was  recently  incorporated  for  $1,- 
nno,000  and  is  adequately  financed,  its  offi- 
cers including  men  of  prominence  on  the 
Pacific  Coast  as  follows:  President,  R.  S, 
Talbot :  vice-president,  F.  B.  Morse,  man- 
ager of  the  Pacific  Imprc  .ement  Co.  ;  con- 
sulting engineer.  B.  L.  Thane,  manager  of 
..Vlaska  Gastineau  Mining  Co.  ;  secretary, 
Seabury  Merritt ;  treasurer.  r».  J.  Murphy, 
assistant  cashier  of  Crocker  National  Bank 
of  San  Francisco :  manager.  R.  D.  Adams. 
William  H.  Crocker,  of  San  Franci.sco.  is 
also  stated  to  be  interested  in  this  enter- 
prise. 

TORONTO — July    21 

Increase  in  Wages  of  the  Cobalt  miners 
by  the  additional  bonus  of  25c.  per  da.v, 
following  the  increase  in  the  price  of  silver 
to  upwards  of  80c.  per  oz.,  has  dissipated 
any  lingering  apprehension  of  further 
serious  labor  troubles.  At  a  special  meet- 
ing of  miners  held  on  July  15,  a  resolution 
was  adopted  declaring  that  the  men  are 
as  a  whole  satisfied  with  the  pay  at  present 
received,  and  recommending  that  tlie  strike 
vote  of  June  24,  be  not  put  into  effect  "until  I 
changed  conditions  necessitate  such  action." 

Lignite  in  SaHkatchewan  may  be  utilized. 
According  to  a  statement  made  by  Prof. 
Ruttan,  of  the  Canadian  Advisory  Council 
of  Scientific  and  Industrial  Research,  to 
the  Canadian  Manufacturers'  Association  at 
their  annual  convention,  held  in  Winnipeg, 
this  week,  the  coal  difficulty  can  be  solved 
for  the  western  provinces  of  Canada  by 
utilizing  for  fuel  the  extensive  lignite  de- 
posits of  Sa.skatchewan.  He  claims  that  a 
process  has  been  discovered,  through  the  re- 
searches of  the  council,  by  which  the  lig- 
nite can  be  converted  into  briquette  form 
at  a  cost  of  about  two-thirds  the  price  of 
anthracite  in  that  market,  and  that  the 
briquettes  are  equal  in  heating  power  to 
the  imported  coal.  The  research  council 
has  advised  the  government  of  Canada  to 
establish  a  plant  in  Saskatchewan  at  a  cost 
of   $400, onn   to  carrv  out   the  process. 
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ALA.«IKA 

LABOR  SITUATION  at  Kennecott.  ac- 
cording to  recent  reports,  developed  nothing 
new.  quiet  and  order  prevailing  among 
miners  Some  I  W.  W.  agitators  and 
few  pro-Germans  present,  but  unable  to  in- 
fluence  miners 

ALASKA  COPPER  CORPORATION 
(Stretna) — Being  developed  by  Philadelphia 
men.  Has  taken  in  auto  trucks  to  haul 
ore  to  railroad  in  the  autumn.  Mill  to  be 
erected  H  W  Du  Bols.  of  Philadelphia, 
consulting  engineer. 

MOTHER  LODE  COPPER  (McCarthy)-- 
Inatalling  here  5ftO-kw.  electric  plant  to 
supply  power  to  mine.  Contemplate  con- 
centrator this  year  During  winter  shipped 
37  carloads  of  ore,  averaging  about  So-i 
copper  Mine  about  16  miles  from  Copper 
River  &  Northwestern  Ry. 

IN  COPPER  RIVER  REGION,  George  '^. 
Baldwin  has  optioned  the  Big  Four  group  of 
J.  J.  Miller  and  Oscar  Hanson,  on  Ih" 
Chltystone.  about  20  miles  from  the  Inland 
terminus  of  r-opper  River  Ry  P.  J.  Bon- 
ner Is  developing  group  of  claims  near  the 
Lakinaw  Pincers  on  Han  and  Chlttlliu 
creek."  are  being  worked  day  and  night  In 
Bering  River  coal  field.  Clark  Oavls  Is 
developing  1 60  acres,  after  years  of  litiga- 
tion, and  expects  to  bring  coal  to  Controller 
Bay.  next  autumn. 

ARIZONA 
Corhlae     Connty 

LABOR  SITUATION  In  Onuglas  stiona 
smelteries  running  at  cnpKclty  with  full 
supply   of   ore 

(Ilia     Connly 

STRIKE  SITUATIfiN  In  Globe  iihows  no 
Improvement,  nil  miners  still  out.  Me- 
chanics and  electricians  have  gone  hack. 
Pumps    running 

Mohave    Coantr 

CROW  CANYON  SECTION  of  Cedar 
Valley  mining  district,  n  vein  of  wulfenlle, 
Id  In.  wide  recently  been  opened  up  by  O  T. 
Flynn  and  Martin  Hamilton. 


EMPIRE  ARIZONA  (Parker)— Eagle's 
Nest  shaft  recently  reached  240-ft.  mark 
to  be  continued  to  depth  of  lOon  ft.  Other 
development  stopped  while  sinking  is  in 
progress. 

DIAMOND  JO  (Kingman) — Vein  which 
has  never  been  found  below  lower  tunnel 
picked  up  at  the  south  end  of  property. 
.New  tunnel  to  be  driven  to  tap  vein  at 
greater  depth. 

SCHUYLKILL  MINING  CO  (Chloride) 
— Confining  operations  to  providing  addi- 
tional boiler  capacity  and  lowering  pumps 
to  800  level.  .Nearly  ready  to  begin  drift- 
ing on  SOO      T    J    Torpev.  superintendent. 

CHLORIDE  &  TELLURIDE  (Chloride)  — 
Fire  destroyed  shaft  bouse,  nece.ssltating 
sending  east  for  machinery  parts  Taking 
out  ore  from  175  level  when  accident  oc- 
curred      H     L     Heath.    superlnten<lent 

PAYROLL  MINE  (Chloride)— Lea.sed  to 
L.  F  Martin  of  Chloride  Delivered  50  tons 
ore  from  200  level  to  Steffv  custom  mill 
Princlpallv  zinc  content  Raising  from  400 
to  200  and  drifting  .south  on  400  A.  W. 
Honning.  superintendent 

IMnai    County 

GILA  DEVELOPMENT  (  Kelvin)— Pump 
Installed  In  shaft   and  sinking  resumed. 

PINAL  DEVEIXiPMENT  (Kelvin)  — 
Raise  started  from  main  <unnel  to  cut  ore 
recenllv  discovered  In  winze.  Raise  will 
be  driven   1 26   ft 

TROY  ARIZONA  (Kelvin)— Now  Climax 
shaft  nearly  reached  3»0  ft  level.  Good 
shipping  ore  being  opened  In  work  tributary 
to   Rattier  shaft. 

Yavapai    Cnnnty 

DEL  MONTE  ( Wenden)— Formerly  own- 
ed bv  RIdglev  estnle  pnrchnse<l  bv  Gov. 
Melkeljohn,  D    WIggers  and  ns.s...  lates. 

CRITIC  (Wenden)  — HecenI  shipment  of 
over  a  car  loml  of  ore  In  llumbolt  showed 
high  copper-gold  contents 

ARKANSAS  A  ARIZONA  i  Jerome)  — 
Water  power  lempornrlly  shut  off  by  elec- 


trical storm.  Mine  flooded  on  lfi40-ft  level 
for  several  days  Drilling  stopped.  Expect 
to  continue  drilling  flat  hole  from  face  of 
east   crosscut 

HULL  COPPER  CO.  (Jerome) — Will  at- 
tempt to  secure  redistribution  of  stock  by 
stockholders'  suit  for  Injunction  and  Judg- 
ment against  S,  F.  Denison,  administrator 
of  late  (5.  H.  Hull  estate.  C.  W.  Clark  al.so 
sued  as  trustee  is  general  manager  of 
United  Verde  t^opper  Co.  and  son  of  ex- 
Senator  W.  A.  Clark,  owner  of  United 
Verde.  Intimated  that  Clark  Interests  are 
dose  to  having  possession  of  Hull  Copper 
Co. 

CALIFORNIA 


■dor 


linty 


KENNEDY  (Jackson) — G  Shoni  was 
killed  on  July  13.  while  barring  down  rook 
In  the  2400-ft  level  Details  of  the  accident 
not    at    present    available 

SIMONDS  ft  LATHAM  (Jackson)— T. 
Miller,  working  In  tailing  cyanide  plant  on 
Argonaut  mine,  caught  In  l>elt  and  thrown 
against  limbers,  being  seriously  Injured 
l>efore  fellow  workman  could  shut  off  elec- 
tric power  Few  nionths  ago  W  Bell,  an 
engineer,  met  with  similar  accident  at  thl» 
plant  and  was  Instantly  killed. 
Calaverai*   County 

COLUMBIA  (Angels  Camp) — Owner. 
John  Ferraris,  will  reopen  under  organiza- 
tion of  new  company  Formerly  productive, 
but   requires  new   development 

H'CAS  (Mokelumne  Hill) — Hlgh-grada 
ore  developed  In  small  stringers,  average* 
6  ft  wide  High-grade  Is  black  and  white 
quartz  with  free  gold  Being  developed  hjf 
Robert    Irvine 

KIdnradn    roiinly 

WATER  USERS  ASSOCIATION  ( Placer- 
vllle)  —  Filed  with  Stale  Railroad  Commis- 
sion petition  that  Western  States  Gas  and 
Electric  Co.  who  recentiv  acquired  proper- 
ties of  Placervllle  Gold  Mining  Co.,  that 
water  be  furnished  for  Irrigation  and  that 
the     company     be     prohibited     from     using 
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water  (or  hydro-electric  plant.  The  235 
members  in  the  association  will  demand 
irrig^ation  water  whether  mines  and  other 
users  of  electric  power  be  supplied  or  not. 
BALD  MOUNTAIN  (Placerville) — High- 
grade  chrome  ore  being  shipped  to  railroad 
by  animal  teams  ;  250  tons  already  shipped 
and  large  amount  to  be  extracted.  Six- 
animal  teams  haul  2  J  tons  per  load. 

Inyo    County 

MINARETS  (Mammoth) — Drilling  equip- 
ment arrived  at  Bishop  and  will  be  shipped 
and  installed  immediately.  Mr.  Eddy  is 
manager  and  principal   owner. 

CEKKO  GORDO  (Keeler) — Suit  of  Susie 
C.  Simons  for  damage  for  use  of  waters 
of  Crohn  springs,  part  of  the  Cerro  Gordo 
holdings  disputed  by  the  plaintiff,  resulted 
in  verdict  awarding  her  $4000.  Suit  was 
for  $9000.  Case  will  probably  be  appealed. 
Kern   County 

TUNGSTEN  being  produced  from  old 
dumps  of  Consolidated  mine  in  Randsburg. 
Ore  came  from  60-ft. '  level  and  not  con- 
sidered of  sufficient  gold  contents  to  pay  for 
milling.  The  3-ft.  vein  from  which  ore 
was  taken  was  mined  and  milled  until  it 
was  no  longer  pay  ore  at  time  when  demand 
for  tungsten  did  not  encourage  much  effort 
on  the  part  of  leasers  and  prospectors. 

Mariposa    County 

SWEETWATER  (Merced) — Property 

owned   by  Taft   oil  men,   being   operated   by 
small    force   of  men.      Equipped   with   mill. 

EARLY  (Jerseydale) — Resumed  opera- 
tion with  30  men.  after  18  months  litiga- 
tion. New  mill  contemplated.  George  M. 
Hook.  superinteDfient. 

Modoc     County 

VALLEY  VIEW  MINING  CO.  (Alturas) 
— Property  at  Copper  Peak  said  to  con- 
tain high-grade  copper  ore  carrying  gold, 
averages  about  5  ft.  wide.  New  adit  level 
will  be  started  to  connect  with  shaft  and 
cut  orebody  at  1200  ft.  Reported  ore  also 
contains  nickel. 

Mono     County 

BENTON  TOWNSITE  title  being  con- 
tested by  United  States  in  hearing  before 
land  office.  Particular  land  in  contention 
contains  120  acres  was  located  in  1907 
and  came  into  possession  of  State  of  C^ali- 
fornia  and  transferred  to  L  S.  Brown.  In 
1913  Government  started  proceedings  to  re- 
cover title  on  ground  that  land  was  occu- 
pied by  Indians  and  more  than  40  acres 
was  mineral  land.  If  Government  wins 
town  of  Benton  will  be  without  a  legal 
site,  but  it  is  probable  that  occupancy  will 
not  be  denied  owners  of  homes. 

Nevada    County 

ALLISON  RANCH  (Grass  Valley)— New 
mill  ready  for  opeiation.  Test  run  satis- 
factory. Equipment  consists  of  40  stamps 
and  concentration  tables.  Mill  bins  full 
of    ore    and    extraction    progressing. 

PITTSBURGH  (Nevada  City) — High- 
grade  ore  encountered  in  crosscut.  Ore  is 
refractory  and  will  have  to  be  treated  by 
other  than  milling  method.  Superintendent 
Oates  believes  recent  disclosure  is  lead  to 
main    orebody. 

DELHI  (Columbia  Hill) — Leased  to  A. 
A.  Codd  of  Reno.  Nev..  and  eastern  asso- 
ciates. Exploration  and  development  will 
be  carried  on  with  view  of  large  produc- 
tion. Mine  has  produced  about  $3,000,000. 
Hamilton    Eddy,   superintendent. 

San    Bernardino    County 

TWO  HIGH-GRADERS  .sent  to  jail  for 
120  days  recently  for  stealing  tungsten  ore 
from  Atolia  mill.  High-grading  has  not 
been  general  in  tungsten  camp  for  year 
or  more. 

Shasta     County 

NOBLE  ELECTRIC  STEEL  CO  (San 
Francisco) — W.  H.  French  of  Judson  Manu- 
facturing Co,  of  Oakland,  elected  vice- 
president  and  general  manager.  H,  H. 
Noble,  who  developed  electric  plant  at 
Heroult.  Shasta  County,  retires  from  active 
management,  but  retains  stock  in  company 
W.  W.  Clark  remains  superintendent  of 
operating  plant.  Heroult  smeltery  manu- 
factures ferromanganese  by  electrolytic 
process  and  is  said  to  have  passed  experi- 
mental stage  and  manufacturing  a  com- 
mercial  product. 

COLORADO 
Gilpin     County 

EUREK.4  (Central  City) — New  machin- 
ery for  mill  received.  Shaft  sinking  under 
way. 

GOLD  CUP  (Central  City) — Good-grade 
oreshoots  opened  on  85-  and  165-ft.  levels; 
shipments  being  made.  Shaft,  now  216  ft. 
deep,  will  be  sunk  200  ft.  and  crosscut 
driven  to   Keystone   vein. 


PEARCE  (Central  City) — Mine  in  Lake 
district  opened  second  vein  in  crosscutting 
on  300-ft.  level.  Drifting  to  junction  now 
under  way. 

HOMER  (Central  City) — Jackson  lease 
taken  over  by  M.  T.  Chestnut  and  A. 
Clark.  Shaft  200  ft.  deep  will  be  sunk  200 
ft.  more.  Mine  has  produced  good-grade 
gold-copper  ore. 

GOLD  CUP  (Central  City) — Electrically 
operated  air  compressor,  hoist,  and  ma- 
chine drills  will  be  installed.  Colorado 
Power  Co.'s  line  extended  from  Grand 
Army  mine.  Shaft  will  be  sunk  to  5  00-ft. 
level.  One  opened  on  165-ft.  level  shows 
2-  to  12-in.  shoot  shipping-grade  ore  in 
6-ft.  shoot  of  milling-grade  ore. 
Hinsdale   County 

BUCKEYE  (Lake  City) — Gold-silver  ore 
opened  by  lessee  W.  E.  Mendenhall.  Size 
of  oreshdot  not  yet  disclosed  by  develop- 
ment work.  Discovery  cau.sed  rush  of 
prospectors   to   district. 
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SHAWMUT  (Bonanza)  —  Satisfactory 
progress  being  made  in  driving  lower  tun- 
nel to  cut  bottom  of  old  shaft  workings ; 
tunnel  to  seiive  for  drainage  and  trans- 
portation.    Electrical  power  being  installed. 

RAWLEY  (Bonanza) — Raise  from  1200- 
ft.  to  600-ft.  level  holed  through  :  will  make 
economic  working  of  ore  on  upper  levels. 
Tramway  construction  delaj'ed  by  non-de- 
livery of  supplies  ;  survey  completed.  Tram- 
way will  be  over  6  miles  in  length.  Regu- 
lar shipments  of  heavy  pyrite  ore.  carry- 
ing copper,  gold  and  silver  being  made 
from  1200-ft.    level. 


Sa 


SHIPMENTS  FROM  SILVERTON  dur- 
ing the  month  of  June  were  as  foUow-s :  To 
outside  smelters  from  the  Sunnyside.  34 
cars  :  Iowa-Tiger.  18  ;  Gold  King.  15  ;  Pride 
of  the  West.  9  ;  Silver  Lake  Custom  Mill 
and  S.  D.  &  G.  Leasing  Co..  6  each:  High- 
land Marv.  5  ;  Silver  Ledge  and  Mayflower. 
4  each:  Dives  Leasing  Co..  3;  St.  Paul. 
Hamlet  and  Anti-Periodic,  one  car  each : 
miscellaneous  small  shipments,  9  cars ; 
total,  116  cars.  The  following  shipments 
were  made  to  the  Silver  Lake  Custom  Mill 
for  concentration,  from  Champion,  6  cars ; 
Lackawanna,  2  :  Allen  &  Pattor,  2  ;  Frank 
Waller,  one:  total,  11  cars.  The  North 
Star  Custom  Mill  received  11  cars  from 
the    Detroit-Colorado    property. 

SUN.XYSIDE  (Eureka)  —  Contract  for 
building  new  4-mile  aerial  tramway  from 
mine  to  new  milling  plant  let  to  Harry 
Doyle,  of  Telluride. 

GREEX  MOl.'XTAIN  (Silverton)  — Bei^g 
operated  under  lease  by  American  Smelt- 
ing and  Refining  Co.  ;  ore  shipped  to  Sil- 
ver   Lake    mill. 

LACKAWANNA  (Silverton) — Com- 
pressor plant  and  electric  power  to  be  in- 
stalled and  tram  built  from  mine  to  mill. 
Mill  will   be-  finished  bv  autumn. 

PRIDE  OF  THE  WEST  (Silverton)  — 
Six  cars  concentrate  shipped  during  June. 
When  tramway  to  Green  Mountain  mine 
is  completed,  mill  will  be  operated  three 
shifts  instead  of  one  as  at  present.  A. 
W.    Harrison,    manager. 

San  Miguel  County 

CARRUTHERS  (Telluride) — Active  oper- 
ation of  Inama  &  Perino  Leasing  Co.,  keep- 
ing 60-ton  mill  working  at  full  capacity. 

Summit    County 

EXCELSIOR  PLACER  (Breckenridge)  — 
Tunnel  being  driven  to  open  vein  of  lead 
ore     on     lode     claims. 

PIONEER  CONSOLIDATED  (Brecken- 
ridge)— Twenty-stamp  mill  now  running 
full  capacity. 

LEE  MIKING  CO.  (Breckenridge)  — 
Shaft  sinking  resumed.  Shaft  house  burned 
several  weeks  ago. 

LENAWEE  (Breckenridge)  —  Mine  will 
be  reopened :  tunnel  now  in  600  ft.  to  be 
driven  200  ft.  further.  Mill  will  be  re- 
modeled. 

WELLINGTON  (Breckenridge) — Recent 
development  work  opened  on  lower  levels, 
ore  assaying  higher  than  former  average 
grade. 

ORO  EXTENSION  (Breckenridge)  — 
Leasing  company  has  completed  unwatering 
.shaft ;  catching  up  caved  ground  prepara- 
tory to  development.  Pumps  handling  400 
gal.   per  min. 

EXCELSIOR  (Breckenridge)  —  Mine 
workings  being  reopened  and  mill  being 
remodeled.  Fine-grinding  machinery  and 
flotation  plant  to  be  installed.  Has  own 
electrical  power  plant. 

Teller    County 

CRESSON  (Cripple  Creek) — Oreshoot  re- 
cently opened  on  14  level  showing  up  bet- 
ter. Drift  on  16  level  will  not  reach  ore- 
shoot   until    October. 


IDAHO 

Custer    County 

EMPIRE  COPPER  CO.  (Mackav)— Con- 
tract for  16, 300-ft.  aerial  tramwav  given 
to  American  Steel  &  Wire  Co.  Will  begin 
laying  foundations  for  towers  shortly.  I-)e- 
veloping  large  mineral  resources  in  oxidized 
zone  suitable  for  steam-shovel  operations 
in    future. 

Shoshone    County 

YUKON  GOLD  COMPANY  (Murray)  — 
Dredge  shipped  from  Alaska  being  recon- 
structed on  Prichard  creek  about  a  mile  be- 
low Murray.  Barge  about  ready  to  launch 
and  expect  dredge  read.v  for  operation 
about  Sept.  1.  Same  date  electric  power 
line  of  Washington  Water  Power  Co.  will 
be  completed. 

AMBERGRIS  (Wallace) — Crosscut  from 
No.  4  tunnel  of  Hercules,  near  Burke,  cut 
Ambergris  vein  at  depth  of  1000  ft.  below 
shaft  200  ft.  deep  from  surface.  Vein 
shows  ft.  of  good  ore.  lead-silver,  and 
drifting  started.  In  .shaft  is  2  to  3  ft. 
shipping  ore,  carrying  silver.  Hercules 
owns  half  of  Ambergris  through  .settlement 
of  litigation  years  ago.  Property  lies  along 
north  side  line  of  Hercules  and  ore  struck 
in  shaft  near  Hercules  line.  Will  be  devel- 
oped through  Hercules  tunnel  and  ore 
transported  to  railroad  over  old  Hercules 
tramway. 

MICHIGAN 
Copper 

CALUMET  AND  HECLA  (Calumet)— 
June  production  of  C.  &  H.  and  its  sub- 
.sidiaries  was:  Ahmeek.  2.530.848;  Allouez. 
755.399:  C.  &  H..  6.346.446;  Centennial. 
143.907:  Isle  Rovale.  1.240.000;  La  Salle. 
157.546;  Osceola,  1.327,773;  Superior,  193,- 
050;  Tamarack,  241,703;  ^Vhite  Pine, 
410,803. 

SENECA  (Calumet)— Will  start  sinking 
new  shaft  near  Mohawk  No.  2.  Delays  in 
delivery  of  materia!  prevented  rapid  prog- 
ress in  preparatory  work.  Wagon  road 
from  county  highway  to  mine  is  well  ad- 
vanced. Roadbed  for  spur  of  Keweenaw 
Central  railwa.\"  being  constructed.  Tr\-ing 
to  have  all  equipment  on  ground  before 
autumn. 

Iron 

CLEVELAND  -  CLIFFS  (I.shpeming)  — 
New  hospital  to  be  erected  for  miners 
of  the  Ishpeming  district.  Oliver  company 
will  assist  with  upkeep. 

PRINCE  OF  W.\LES  (Xegaunee) — Oliver 
company  suspended  operations  on  June  30. 
Property  taken  over  hv  Breitung  interests. 
Ore  in  stock  will  be  shipped  within  30  davs. 

ROLLING  MILL  (Negaunee) — Closed 
down  July  1.  Large  stock  non-bessemer 
ore  carrying  sulphur  on  hand.  Few  sales 
made.  Not  desirable  at  this  time.  Jones 
&  Laughlin  Ore  Co.  has  not  one  property 
working  in  Michigan  at  present  time. 
MINNESOTA 
MesabI  Range  ' 

CARSON  LAKE  (Hibbing)— The  General 
Contracting  Co.  of  Chicago,  erecting  large 
concrete  smokestack  for  new  power  plant 
being    put    in. 

YORK  MINE  (Nashwauk) — Great  North- 
ern spur  into  property  completed ;  will 
commence  ore  shipments  to  docks  when 
washing  plant  is  ready.  Stanley  Way. 
superintendent. 

KEVIN  AND  PATRICK  MINES  (Nash- 
wauk)— Great  Northern  enlarging  ore  yards 
preparatory  for  increased  shipments  when 
Butler  Bros,  get  new  concentrator  working 
at    these    mines, 

HANNA  ORE  CO,  (Hibbing) — Have 
steam  shovels  cleaning  up  stock  piles  in 
Dale  and  So  Uno  mines  (open  pits),  and 
in  large  Harold  and  North  Uno  (under- 
ground) Stock  piles  left  by  Arthur  Iron 
Mining  Co  when  leases  were  turned  over 
to    the    Hanna    people, 

SCR.VXTOX  MINE  (Hibbing)— Operated 
by  Picands  Mather  Co  .  Robert  Murray, 
superintendent,  has  purchased  the  Forty 
lying  south  for  dump  purposes,  indicating 
mine  will  be  opened  up  as  open  pit.  Scran- 
ton  originally  oi)ened  up  in  1917  as  under- 
ground proposition  but  on  account  of  large 
amounts  of  low-grade  ore.  mine  was  closed. 

MlSSOl'RI 
Joplln    DIstrIrt 

BUFF.VLO  (Quapaw.  Okla  ) — Installing 
machinery  in  new  200-ton  mill  Mining  at 
165  ft 

FLANNERY  (Sarcoxie) — To  increase 
sludge  department  by  additional  6  to  10 
tables.  Plant  making  10  to  15  tons  con- 
centrate   daily. 

RAMAGE  (Joplin) — Completed  two  new 
mills  in  Oklahoma  field,  one  at  Century 
and  the  other  near  Picher.  Both  plnnl.'s 
capable  of  handling  4  00  tons  per  l(i-hour 
shift  of  rich  ore  Steam  power.  H  H 
Hartzell,    Joplin.    m.Tn:ieiT 
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SOOTT-EAOL,E  (Century.  Okia  )— Xew 
15c>-ton  mill  completed  and  placed  in  oper- 
ation during  week  Rich  ground  at  160  ft. 
Adam   Scott.   Joplin.    one   of   principals. 

PRAIRIK  nOG  (Quapaw.  Okla.)  — 
Moved  New  State  mill  from  Commerce  to 
new  shaft,  where  rich  ore  found  at  150 
ft.      S     D     Newton.    Quapaw.    manager. 

J  T.  WHAL.EY  and  as.oociates,  of 
Holdenville.  Oivia  .  purch.ised  4  0-acre  lease 
adjoining  Prairie  Dog  lea.se  near  Quapaw. 
Reported     consideration.     $20,000 

PARAXfOUXT  (Quapaw.  Okla.) — Carry- 
ing on  successful  drilling  campaign,  having 
12  good  holes  out  of  that  many  put  down. 
Will  start  construction  of  mill  soon  E.  C. 
Xalty.    president. 

BROWN  &  CO.  (Joplin) — Started  sinking 
2  shafts  on  Renzenhausen  farm  southwest 
of  Joplin:  good  ore  found  while  drilling 
last  Autumn.  Is  out  of  regular  field,  but 
tine  ore  run  disclosed.  Company  known 
as  Live  Wire;  H.  R  Gerke.  Joplin.  prin- 
cipal. 

EAST  HAMPTON  (Wentworth)— Plan- 
ning to  reopen  gi-ound.  Ran  tailings  over 
big  mill  recently.  Instead  of  using  usual 
scraper  to  supply  mill.  15  to  20  men  em- 
ployed to  shovel  tails  into  surface  cars. 
and  hoisted  to  mill  hopper.  Frank  Waddell. 
superintendent.    Mrs.  Sarah  Matlack,  owner. 

VINEGAR  HILL  (Baxter)— Getting  rich 
ore  from  150-ft.  level  for  recently  completed 
Barr  mill,  near  Blue  Mound,  west  of  Ba.\- 
ter.  Kan.  Two  other  shafts  being  put  down 
to  300  ft.  On  lease  of  60  acres,  30  drill 
holes  show  cuttings  averaging  better  than 
10%  blende  and  lead  Blue  Mound  mine. 
opposite,  producing  heavily  for  months.  S. 
H.    pavis,   Baxter,   manager. 

MONTANA 
Broadwater  County 

HYANTHA  MINE  (Winston)— Two  car 
loads  a  week  of  silver-lead  ore  from  300-ft. 
level.     C.  S.  Muffly,  superintendent. 

IRON  MASK  (Townsend)— Unwatering 
350-ft.  shaft.  Complex  lead-zinc  ore.  Ex- 
tensive   operations    projected. 

INDIA.V  CREEK  PLACER  (Townsend) 
— Taking  up  bedrock  and  lowering  flume  to 
correspond  with  gravel  depth  at  head  of 
open  cut.  Gravel  50  ft.  deep.  Hydraulic. 
J.   H.  Smith,  manager. 

Lewis    and    Clark    Coant.T 

STANTO.N  MINE  (Rimini) — Shipments 
lead-zinc  ore  being  made.  Worked  by 
tunnel. 

TRUE  FRIEND  (Helena) — New  ga.soline 
hoist  In  place.  Shaft  150  ft.  deep.  Ore. 
low   grade. 

STEMWINDER  MINE  (Helena)— New 
steam  hoist  soon  to  be  in  place.  Ore.  high- 
grade   silver.      Deepening   shaft. 

PROnrCER  MINE  (Helena)  —  Two- 
stamp  gold  mill,  crushing  ore  from  tunnel. 
I»w  grade,  large  tonnage  In  sight. 

HELENA  MINE  (Helena) — Ore  ship- 
ments to  smeltery  from  300  level.  Ore 
from  one  to  three  feet   wide  of  silver-lead. 

ROCK  ROSE  CO.  (Helena)  —  Vertical 
shaft  300  ft.  deep  and  drifting  begun.  Vir- 
gin ground  from  lOO  to  300-ft.  level.  Good 
ore   In   drifts  on    200   level. 

SCRATCH  GRAVEL  GOLD  (Helena)  — 
Nearly  14000  to  car  load  net  smeltery  re- 
turns received  for  ore  shipmfyits  to  En.'Jt 
Helena  smeltery.  Ore  stoped  from  300-ft. 
level. 

HlWer  Bow  Coanty 

TOULT'MNE  (Butte) — Resumed  opera- 
tions at  Toulumne  mine  and  Main  Range 
proiK-rtles  Closrd  down  during  last  month, 
nrrount  of  strike  Now  has  full  force  on 
day  shift  and»parllal  force  on  night  shift  ; 
expect  to  have  norm.il  output  In  10  days. 

r>AVIS-r>ALY  (Butte)— Labor  dlfHrulties 
with  elertrlfians.  blacksmiths,  machinists, 
engineers  and  other  crafts  settled.  Butte- 
Detmlt  mill  cnmpl*^f''d  to  handle  manganese 
orps  ;  will  rush  work  at  HIbernIa  and  new 
Ropnbllc  minps  In  wpstorn  district  where 
manganese  orfbodieH  are  opened.  Expect 
to  turn  out  concentratps  by  Aug.  handling 
200  to  400  tons  per  day  from  mines. 

n.w.^rr.^  Ki^-n     nr\-RLopMENT 

fRu»'    ■      ■' •••■mpnt      for     June 

prn<1'  •unt  gold  bullion 

for  !<  T3.  about  IIR.OOO 

less    1  '    l:>lmr    ohnrtagp. 

Thp     f. M'K     I -     -        r     -nrdprt- 

North   .M.Mas.-in.    M  .I'oul 

$«      ppr      ton.      lot;.'  rnnn 

minp.    2  ion  tons,   »  ■        .    ion  : 

rjinsler.  1342  tons,  i,  >  .  .  ,  i  , ,  ,:  ...  .  (,.  r  ton 
Tr.lnl  nmoimt  ore  lrp,.t.-.l  .il  pi.  e  .n-"  ;loster 
mill  was  S7«7  tons.  v.iIup  of  Imlll.m  pm- 
durpd.  154.432.  Good  orp  strii.  k  on  BOO 
IpvpI  of  Shannon,  3"  snmplps  showed  aver- 
ngp  nsoav  of  $7*  Ro  ppr  ton  Pnvmpnt  of 
lis. (SO  made  on  Shannon  title  from  Juno 
proceeds,  unpaid  balance  la  1(11.442, 


NF.V.AD.V 

Rsmrrulda  Connty 
TONOPAH  ORE  PRODUCTION  for  week 
ended  July  1 1  was  S902  tons,  valued  at 
$160,238.  comjviring  with  6923  tons  for  pre- 
vious week  Producers  were:  Tonopah  Bel- 
mont. 2532  tons;  Tonopah  Mining,  2100 
tons;  Tonopah  Extension,  2380  tons;  Jim 
Butler.  700  tons :  West  End,  895  tons ;  Res- 
cue, 187  tons;  Montana,  108  tons. 

Nye   County 

WHITE  CAPS  EXTENSION  (Manhat- 
tan)—  Jackhamer  drills  being  used  in 
sinking  3-compartment  vertical  shaft ; 
ground  is  a  soft  shale  Shaft  now  sunk 
2  8    ft.    and    three    sets    of    timbers    in    place. 

MA.VH.\TT.\.N-MrSTANG  MINI.NG  CO 
(Manhattan) — New  orebodv  exposed  on  the 
Mustang,  about  150  ft  south  from  the 
Train,  Cha.se  Lease  workings  Cross  fissure 
running  north  and  south  in  the  schist  has 
been  developed  from  surface  which  shows 
good  assays   in  gold  across   2  ft 

Storey     County 

ALPHA  (Gold  Hill) — North  drift  in  200 
level  started  and  advanced  8  ft.,  total  176 
ft.,  toward  E.xchequer.   Face  in  soft  quartz. 

OPHIR  (Virginia) — Old  drifts  on  2000 
and  2700  levels  reopened,  work  continued 
to  total  of  268  ft.  on  2i)U0,  and  65G  ft.  on 
the   2700. 

SIERR.\  NEVADA  (Virginia)  —  Old 
north  drift  25ofr  level  cleaned  out  and  re- 
paired 12  ft.,  making  total  distance  895  ft.  ; 
timbered   17  ft.,   making  total   100   ft. 

MEXICAN  (Virginia)  —  On  2900  level 
continued  reopening  main  lateral  drift ; 
total  distance  repaired  346  ft.  Air  connec- 
tion made  at  this  point  with  M.  &  O.  winze. 

ITNIO.V  CON.  (Virginia) — Opening  of 
2700  level  completed  on  July  15  and  min- 
ing begun  on  this  level  on  July  16  for  first 
time  in  34  yr.  Extracted  70  tons  of  ore 
from  23110  level,  car  samples  averaging 
$12.95   per  ton. 

YELLOW  JACKET  (Gold  Hill) — Repairs 
to  shaft  continued.     Sent  500  tons  of  ore  to 

florj'hole  from  shaft  bins.  Saved  140  cars 
rom  workings ;  429  cars  drawn  from 
chute.s.  Mill  repairs  completed  and  ready 
to    resume   operation   July    19. 

CON.  VIRGINI.\  (Virginia) — Drift  fol- 
lowing hanging  wall  of  vein  on  2700  level 
advanced  5  ft  ,  making  total  of  137  ft.  The 
2-compartment  winze  started  In  ore  below 
sill  floor  of  stope  sunk  7  ft.  From  opening 
extracted  58  cars  of  ore  assaying  $25.61 
per  ton  ;  7  cars  from  second  floor  assaying 
$11.60  per  ton  ;  17  cars  of  ore  sent  to  glory- 
hele, 

VTAH 
Beaver    County 

MAJESTIC  (Milford)— Fifteen  cars  low 
grade  copper  ore  shipped  during  June  from 
Old  Hickorv.  Hoosier  Bov  being  develoi)ed 
chiefly  on   700  level.      Ore  Is  lead-silver. 

Juab  County 

CHIEF  CONSOLIDATED  (Eureka)  — 
June  shipments  were  130  cars,  estimated  at 
6500  tons.  First  6  months  of  1917,  output 
828  cars,  estimated  at   40,000  tons. 

IRON  BLOSSOM  (Silver  CItv)— Re- 
ported net  earnings  for  June,  $31,000; 
shipped  130  cars.  Much  ore  being  shipped 
to  TIntIc  Milling  plant.  Total  output  for 
first  six  months  1917,  was  761  cars  or  about 
35,000  tons, 

8ali   Lake  County 

KENNEBECK  (Salt  Lake)— Work  to  be 
resumed  at  old  mine  In  Big  Cottonwood  ; 
air  to  be  furnished  by  the  Cardiff. 

CARDIFF  (Salt  Ijlke) — This  Big  Cot- 
tonwood proper!  v  stated  to  be  shipping  ui> 
to  100  tons  dallv  Shipments  hindered  by 
haulage  dldlcultles. 

I'TAH  COPPER  (Bingham)— Estimated 
.Tune  output  will  exceed  Mav,  which 
amounted  to  1  9.262.856  lb  Treating  36,000 
to  38,000  tons  daily  at  milling  plants;  ex- 
traction  averaging   IB';    copper. 

OHIO  C(->PPRR  (Bingham)  —  Trpnllng 
ores  by  flotation  and  expect  to  erect  larger 
plant.  '  Stated  mine  has  610.000  tons  of  ore 
ready  for  extraction,  and  calculated  there 
are  20.000.000  iohm  of  ore  avernglTig  over 
OTBT;     copper,    which    can    be    treated 

BINGHAM  AMALGAMATED  (Illnghnm) 
— Water  coming  Into  workings  from  s\irfnce 
during  rpcpnt  rtood.  now  20  ft.  below  col- 
lar of  Iticllned  shaft  :  work  will  be  resumed 
when  this  Is  300  fi  below  Two  cars  cop- 
per ore  shipped  recently  from  300  level. 
Shaft   down  «no   ft 

Tooele    Connty 

GARRISON  MONSTER  (Gold  HUD  — 
This  Deep  Creek  prtiperty  has  II  men  work- 
ing and  force  to  be  Increased.  Said  to  be 
20  cars  of  lead-silver  ore  on    dump 


WISCONSIN 
ZInr-Lesd   Uialrirt 

VINEG.\R  HILL  (Platteville)— Resumed 
construction  of  new  two-jig  mill  at  Jeffer- 
son mine,  at  Hazel  Green. 

WISCONSIN  ZI.NC  CO  (Platteville)— 
New  two-jig  mill  is  under  construction  on 
the  Copeland  lease  near  Shullsburg. 

DICKINSON  (Platteville) — E.  R.  Brown 
and  others  have  taken  over  this  prospect 
and  will  complete  shaft  to  the  85-ft.  level, 
where    lead    ore    was    found    bv   churn    drill. 

G  O  P  (Platteville)— M  B  Huntley  and 
Milwaukee  men  have  purchased  this  mine. 
on  the  old  Raisbeck  range  at  Cuba  (illy ; 
the  Roosevelt  mill  has  t>een  bought  by 
them   and   will   be  moved   to   the   mine. 

NEW  SURVEY  (Dodgeville) — Made  first 
shipment  of  zinc  concentrates  to  the  Min- 
eral   Point   Zinc  Co. 

CANADA 

Ontario 
,  HUDSON    BAY    (Cobalt)— In    June    pro- 
duced 28,000  oz.  of  silver. 

CHARETTE  CLAIMS  (Boston  Creek)  — 
Vein  varjing  in  width  from  2  in.  to  4  ft. 
uncovered  carrying  free  gold  in  places. 

NATIONWL  POT.\SH  CORPORATION 
(Gravenhurst) — Erecting  plant  capable  pro- 
ducing about  36  tons  potash  per  day. 

DOME  L.AKE  (Porcupine) — In  winze  be. 
low  4no-ft.  level,  ore  shoot  about  7  ft.  wide 
carrying  $9  to  ton  in  gold  opened  for  50  ft. 

CH.XMBERS  FERLAND  (Cobalt) — Dig- 
ging sewer  on  property  workmen  encoun- 
tered vein  carrying  cobalt,  niccollte  and 
some  silver. 

DOMINION  MOLYBDE.NITE  (Wilber- 
force) — Orebody  of  favorable  size  proved 
up,  and  management  has  decided  to  erect 
mill. 

ELLIOTT-KmKL.\ND  (Klrkland  Lake) 
— Heavy  flow  from  water  seam  encountered 
at  165  ft.,  caused  suspension  of  work  pend- 
ing installation  of  steam  equipment. 

PETERSON  LAKE  (Cobalt) — Vein  on 
Susquehanna  leasehold  after  narrowing  to 
1  in.  has  faulted,  and  further  exploration 
abandoned.     Another  vein  being  opened  up, 

GENESSEE  (Cobalt) — Main  shaft  now 
down  465  ft.  ;  ruby  silver  showing  in  nar- 
row vein.  When  500-ft.  level  reached,  will 
crosscut  to  pick  up  veins  coming  In  from 
Chambers-Ferland. 

BUFFALO  (Cobalt) — Purchased  group  of 
13  claims  in  McElroy  township  directly 
ea.st  of  Boston  Gold  l^eaf  and  have  started 
work.  Development  on  Brisbolse  and  Mon- 
dean  properties,  two  of  those  acquired,  re- 
ported to  have  exposed  some  exceptionally 
promising    veln.s. 

TECK  HUGHES  (Klrkland  Lake)— De- 
cided to  sink  from  present  level  of  400  ft. 
on  No.  1  vein  to  600  ft.  Veins  found  on 
surface  persist  to  40fl-ft.  level ;  lateral  work 
will  be  done  at  60fl-ft.  level.  During  June 
mill  heads  ran  $9.66.  but  tonnage  treated 
was  low  owing  to  labor  shortage. 

LAKE  SHORE  (Klrkland  Ijike)— Work- 
ings will  be  continued  downwards  to  40(1- 
ft.  point,  where  cro.sst'ut  will  be  driven  un- 
der the  lake  to  cut  high-grade  vein  on 
200-ft.  level,  after  tapping  which  raise  will 
be  made  to  upper  level  Most  of  machinery 
for  mill  now  on  ground. 

MEXICO 

GREENE  CANANEA  (Cananea,  Son.)  — 
Production  of  copper  for  first  22  davs  of 
June  was  S,2lo.oflO  lb  Mines  closed  on 
June  22,  on  account  Mexican  tix>ubles. 

CHILR 

CHILE  COPPER  CO  (Chuqulcamata)- 
June  copper  output  was  6,114,000  lb. 

BKI.OIAN   CONOO 

I'NION  MINIERR  DU  HAIT  KA- 
TANGA (RlUabethville) — Jtme  production 
of  copper  was  5.246, 948  lb.  comparing  with 
6. 643. 776   lb    for   May 

PKKI' 

CERRO  DE  PASCO  (Ln  Fundlclon)  — 
June  production  S, 032. 000  lb  copper,  com- 
paring with  4,670,000  lb.  for  May. 

CHOSKN 

ORIENTAL  CONSOLIDATED  (ITns«n) 
—Mav  bullion  amounted  to  $1 15,330  divided 
as  follows  Tatiowie  mill.  $24,598;  Taraoal, 
$21,137:  Malbong,  $l«tv'l9:  Tnracal  cvan- 
Ide  plant,  $44,283;  Mnlhong  tube  mill  plant. 
$;i«i2  Me.ssrs  Okura  A  Co 's  electric  power 
plant  shut  down  for  repairs  several  times 
during  month  caused  22  hr  loss  to  com- 
pany Company's  own  hyrlro-electrlc  plant 
ran  without  stoppage.  Reported  leader 
and  another  of  9  bandits  who  attacked  re- 
turning bullion  train  on  Oct.  6  last  cap- 
tured   by    police. 
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The  Market  Report 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 

Silver 

July 

Sterl- 
ing. 
Ex- 
change 

Silver 

July 

ing       New- 
Ex-     York, 
change  Centa 

4  7550    795 
4.7550    78i 
4.7550    78i 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

19 
20 
21 

40i 
39  !i 
39H 

23 
24 
25 

4  7550 
4  7550 
4  7556 

78J 
781 
781 

39! 
39i 
39i 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 

DAILY  PRICES  OF  METALS  IX  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

July 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

19 
20 
21 
23 
24 
25 

®25 
@25 
@25 
@25 
@25 
@25 

62J 
62i 
62i 
62i 
62} 
62i 

10 
@11 

10 
@10i 

10 
@10i 

10 
@10S 

10 

@ios 

10 

@IOi 

10 
@10 

lOi 
@I0 

10 
@IOi 

10 
@IOi 

10 
@IOi 

10 
(3i,IOJ 

8 

@8| 
@8| 

(a,8i 

8} 

@8| 

@8t 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  produrera  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  plectrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t,),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.23c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0.05  to  0.  lOc.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c.  per  1 00  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
axe:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13.1  cents. 

LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

July 

Spot 

3  Mos. 

Spot 

3  Mos. 
235! 

Spot 

Spot 

19 

130 

1295 

142 

239 

305 

54 

20 

130 

1295 

142 

240 

2365 

30'. 

54 

21 

23 

175 

1245 

137 

239 

2365 

i»\ 

54 

24 

125 

1245 

137 

2384 

236 

30! 

54 

25 

125 

1245 

137 

2395 

2365 

305 

54 

The  above  table  gives  the  closing  quotations  on 
London  ^letal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  .American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  4.80.  £15  =  3.21c.:  £20  =  429c.: 
£30  =  6.43c.;  £40  =  8.57c.:  £60  =  12.85c.  Varia- 
tions. £1    =  0.21  Jo 

NEW  YORK — July  35.  1917 

Lead  was  a  little  softer  than  in  the 
previous  week  and  zinc  was  a  little  stronger. 
Copper  was  steadier  in  tone. 

Copper,  Tin,   Lead  and  Zinc 

Copper — This  market  was  in  a  good  deal 
of  confusion,  there  being  reports  of  very 
low  offers,  down  to  23c..  regular  terms,  for 
the  fourth  quarter,  and  lower  still  for  de- 
livery in  the  first  quarter  of  1918.  The 
facts  of  the  situation,  so  far  as  we  could 
determine  them,  are  that  at  the  low  point 
reached  at  the  close  of  last  week  the  market 
seemed  to  have  found  bottom,  some  buying 


interest  being  developed:  discerning  which, 
the  interests  that  had  previously  been  offer- 
ing copper  down  withdrew  their  pressure. 
Lower  offers  continued  to  be  made  by 
second-hands,  either  in  behalf  of  speculative 
holdings  or  of  consumers  who  desired  to 
resell,  but  in  general  the  quantities  that 
they  had  to  offer  were  trifling  and  buyers 
who  wanted  to  take  round  lots  found  them- 
selves obliged  to  pay  higher  prices  and  did 
so.  There  was  distinctively  more  inquiry, 
but  this  did  not  result  in  much  business, 
although  several  lots  of  half-million  and 
million  pound  size  were  turned  over.  The 
premium  on  near-by  copper  has  now  all  but 
disappeared  and  it  makes  no  great  differ- 
edice  whether  anybody  wants  to  buy  July, 
or   August,   or  August-December. 

Advices  from  Butte  this  morning,  as  re- 
ported elsewhere  in  this  issue,  were  to  the 
effect  that  the  companies  had  made  to  the 
striking  miners  a  proposition  that  has  fair 
chances  of  acceptance.  Reports  from  Ari- 
zona indicate  an  improvement  in  the 
situation  at  Bisbee,  Globe  and  Morenci. 
However,  the  check  to  production  during 
July  is  a  serious  matter.  All  of  the  re- 
finers have  been  eating  into  their  stock 
of  blister  copper,  while  at  Great  Falls  the 
stock  has  been  exhausted  and  that  refinery, 
which  has  a  normal  production  of  20.000,- 
000  lb.  of  refined  copper  monthly,  is  closing 
down. 

Copper  Sheets  are  quoted  at  37  @  38c,  per 
lb.  for  hot  rolled,  and  Ic.  higher  for  cold 
rolled.  Wire  is  quoted  at  33c.  per  lb.,  f.o.b. 
mill. 

Tin — There  was  very  little  business  and 
very  little  inquiry.  Total  transactions  were 
probably  less  than  300  tons.  Changes  in 
price  were  but  trifling.  Banka  tin,  however, 
was  relatively  weak,  the  discount  from  the 
price  for  Straits  tin  rising  to  about  35c. 
per   pound. 

Lead — Our  intimation  last  week,  that  pro- 
ducers would  meet  the  lower  prices,  if  they 
could  get  business,  was  borne  out,  and 
certain  of  them  accepted  prices  around 
lOic.  for  round  lots,  prompt  delivery,  while 
there  were  sellers  of  September-October 
lead  at  10c.  At  the  close,  however,  persons 
who  had  purchased  at  10@105c.,  were  re- 
ported as  saying  that  they  could  not  obtain 
additional  supplies  at  less  than  lOic 
though  probably  they  might  have  done  so 
if    they    had    tried    all    quarters. 

The  labor  situation  in  southeastern  Mis- 
souri is  about  in  statu  quo.  Production  of 
pig  lead  has  not  yet  been  affected,  there 
having  been  sufficient  stocks  of  ore  to  keep 
the  furnaces  going,  although  the  produc- 
tion of  ore  by  the  mines  has  been  reduced 
about  50'r.  However,  it  is  estimated  that 
even  if  the  labor  difficulties  be  ended  right 
away,  there  will  be  inevitably  som  falling 
off  in  pig  lad  production  in  August. 

Zinc — On  Julv  19,  there  were  transac- 
tions at  8c.  and  later  at  8J(ff  8.15c.,  the  bulk 
of  the  business  being  around  the  latter  fig- 
ures. During  the  remainder  of  the  week, 
a  fair  volume  of  business  was  done,  partly 
with  speculators  and  partly  with  consum- 
ers at  a  slight  advance  in  price. 

On  July  25,  the  Zinc  Committee  reported 
that  the  following  transactions  had  been 
consummated  with  the  Ordnance  Bureau  of 
the  War  Department:  8,250,000  lb.  of 
Grade  A  spelter  at  13ic.  :  15,000.000  lb.  of 
Grade  B  at  13c.  :  delivery  to  be  made  in 
approximately  equal  quantities  monthly 
during  the  next  10  months.  This  is  the 
same  transaction  that  was  previously  re- 
ported, but  has  been  hanging  fire  during 
several  weeks.  In  order  that  confusion 
may  be  avoided,  it  should  he  noted  that 
this  is  the  second  trans.action  that  the 
Zinc  Committee  has  made  with  the  Gov- 
ernment, the  first  having  been  in  April  last. 
There  is  no  truth  in  the  rumor  circulating 
todav  to  the  effect  that  the  Government 
is  negotiating  for  25.000  tons  of  Grade  C 
(prime  western)    spelter. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  111.,  less  S-Tn  discount. 


Other    Metals 


Aluminum — The  aluminum  market  con- 
tinues extremely  quiet.  Quotations  are 
about  as  noted  last  week,  quick  delivery- 
being  offered  at  65  (S  57c.  per  lb.  for  Xo.  1 
ingots  at  New  York  ;  futures  slightly  lower. 


-Antimony — This  market  is  very  dull. 
Quotations  here  are  lower  than  in  China. 
this  situation  being  the  result  of  specula- 
tive buying  that  was  entered  into  with  the 
expectation  that  a  rise  in  the  market  would 
happen  at  about  this  time,  owing  to  Gov- 
ernment buying.  Such  buying  not  having 
materialized,  speculative  holders  have  been 
realizing.  We  quote  Hl<n  15c.  for  spot, 
which  is  a  decline  of  more  than  a  cent  from 
the  pre\'ious  week.  The  price  for  futures 
is  uncertain,  producers  not  quoting.  We 
quote  August  shipments  from  China,  nom- 
inally, at   I4fn)lihc.,  c.i.f.,  in  bond. 

Bismuth — Quoted   at    J3.50    per   lb. 

Cadmium — Quoted    at    $1.45(5  1.75   per  lb. 

Cobalt — Quoted  at  $1.70  per  lb. 

Nickel — Steady  at  SOfi  55c.  per  lb.,  with 
premium  of  5c.   per  lb.   for  electrolytic. 

Quicksilver — The  market  is  somewhat 
stronger  than  reported  last  week.  The 
stocks  in  New  York  continue  light,  and  quo- 
tations are  made  here  at  $115.  San  Fran- 
cisco reports  by  telegraph  $105,  strong. 

Gold,  Silver  and  Platinum 

Gold — Coin  amounting  to  a  considerable 
sum  has  been  withdrawn  from  the  New  York 
subtreasury  for  shipment  to  Spain.  Addi- 
tional withdrawals  during  the  week  were 
$200,000  for  shipment  to  Canada  and  $20,- 
000   more   for  Spain. 

The  Indian  Government  has  prohibited 
the  import  of  gold  into  India  except  by 
special  license.  It  has  also  strictly  for- 
bidden the  melting  of  gold  coins  for  any 
purpose  whatever. 

Silver — The  silver  market  has  had  a  sag- 
ging tendency  the  past  week,  falling  from 
40g  pence  in  London  on  the  19th  to  393 
pence  on  the  25th,  and  closing  steady  at 
that  price.  The  prohibition  of  imports  of 
silver  into  India,  except  on  Government  ac- 
count, has  had  a  tendency  to  lessen  the  de- 
mand for  shipments  to  India.  The  stock 
of  silver  held  by  the  Indian  Treasury  has 
recently  sho%vn  a  substantial  increase. 

A  compilation  by  the  National  City  Bank, 
of  New  York,  shows  that  the  LTnited  States 
is  now  the  world's  premier  silver  producer, 
its  output  being  double  that  of  Mexico  and 
three  times  that  of  Canada. 

The  Indian  Government  has  increased  its 
holdings  of  silver  coin  lately  and  on  July 
10  had  in  the  treasury  reserve  202,4  00,000 
rupees.  Silver  .stocks  in  Bombay  have  in- 
creased and  at  latest  date  were  2300  bars. 
Stocks  in  Shanghai  have  also  increased  and 
are  reported  at  14.800,000  in  dollars  and 
20.900.000  oz.  sycee. 

Mexican  dollars  at  New  York:  July  18. 
63c.:  19,  G2io.  ;  20,  625c.:  21.  618c.:  23. 
613c.  :    24.    613c. 

Platinum — Market  quiet  and  steady  at 
$105. 

Palladium — Firm  at  $115.  One  producer 
reports  having  had  to  decline  an  offer  at 
that  price,  owing  to  not  having  the  metal. 

Zinc  and  Lead  Ore  Markets 

Plattcville,  Wis.,  .Ii'"-  SI — Blende.  60"% 
Zn.  $70  for  premium  '  >  down  to  $65  for 
medium  grade.  Lead  ore.  basis  80<7r  Pb. 
$120  per  ton.  Shipments  reported  for  the 
week  are  2676  tons  of  zinc  ore.  199  tons 
of  lead  ore.  and  569  tons  of  sulphur  ore. 
For  the  year  to  date  the  figures  are:  77.964 
tons  of  zinc  ore.  3725  tons  of  lead  ore.  and 
16,352  tons  of  .sulphur  ore.  Shipped  during 
the  week  to  separating  plants.  3604  tons 
of   zinc   ore. 

Joplin.  Mo.,  Jal.v  «1 — Blende,  per  ton. 
high  $77.80  :  basis  S(f>  Zn.  premium  $75. 
medium  to  low.  $70((J65;  calamine  per  ton. 
basis  40''r  Zn.  $42ffl40:  average  selling 
price,  all  grades  of  zinc.   $68.10  per  ton. 

Lead,  high  $128.50;  basis  80';  Pb.  $125«i 
115;  average  selling  price,  all  grades  of 
lead.    $123.29    per    ton. 

Shipments  the  week:  Blende.  9845  tons, 
calamine.  572  tons,  lead,  2152  tons.  Value 
all  ores  the  week,  $974,950.  Following  two 
quiet  weeks,  the  past  fortnight  has  shown 
a  resumption  toward  heavier  shipping. 
Prices,  however,  continue  to  show  .<in  aver- 
age decline,  and  for  two  weeks  a  drop 
of  $5  in  base  price  has  been  exiH-ctod  by 
local  buyers.     There  Is  no  question  but  that 
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the  Oklahoma  field  can  produce  cheap  ore. 
and  large  quantities  of  it.  but  whether 
they  will  or  not  remains  to  be  seen.  It  Is 
said  the  bulk  of  the  large  producing  mines 
are  owned  bv  okl.ihoma  oil  capitalists  who 
can  hold  their  ore  or  shut  down  at  will. 
They  are  mining,  .some  assert,  for  the  sport 
of  it  and  to  make  all  the  money  they  can 
out  of  it. 

Other  Ores 

.Antimony  Ore — Nothing  reported  done. 

Chrome  Ore  —  Unchanged.  Considerable 
business  was  done  at  $1  per  unit,  f.o.b. 
ralifornia.  for  ore  of  45  to  4B%  chromic 
oxide. 

ManKHnese  Ore — Market  seems  willing  to 
ab.'orb  all  the  high  grade  metallurgical  ore 
that  is  offered  at  $1.20  per  unit.  Chemical 
ore  Is  quoted  at  5@7c.  per  lb.,  according 
to  grade. 

Molrbdenam  Ore — T'nchanged  at  $2.1  nfi 
■•  25  per  lb.  of  molybdenum  sulphide  in  con- 
centrates a.s.saying  00'-,.  Whatever  ore 
comes  into  the  market  finds  ready  sale. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer.  $5,S5  ; 
old-range  nonbessemer.  $5.20  ;  Mesabi  bes- 
semer. $5.70  and  Mesabi  nonbessemer. 
$5.05. 

Pyrites — Spanish  lump  quoted  at  15Jc 
per "  unit  on  basis  oT  10s.  ocean  freight. 
buver  to  pav  war  risk,  excess  freight  and 
any  dutv.  Ocean  freights  are  42s.  6d.  from 
Hiielva  to  southern  ports,  contracts  having 
been  made  at  that  figure  lately. 

Tnnitnten  Ore — Market  strong.  The  best 
grade  of  wolframite  on  the  spot  in  Xew 
York  sold  at   $25  per  unit  ;  scheelite  at  $26. 

lion  Trade  Review 

NKW    YORK — .Inly    in 

Buvers  of  pig  iron  and  of  all  forms  of 
finished  steel  continue  for  the  most  part  to 
hold  aloof  from  the  market,  says  "Iron 
Age  ••  and  their  fear  of  what  may  happen 
to  prices  as  the  result  of  Government  action 
is  in  sharp  contrast  with  their  willingness 
only  lately  to  pay  any  price  the  producer 
might    name. 

PITTSBl'ROH — July    24 

The  volume  of  transactions  in  pig  iron, 
unfinished  .steel  and  fini.shed  r,teel  has 
dropped  to  almost  nothing.  In  pig  iron, 
purchases  are  confined  to  small  lots  for 
earlv  delivery.  In  .steel  products  there  i.;; 
little  demand,  and  this  little  is  confined 
to  earlv  deliveries  which  the  mills  can 
scarcely  compass.  Specifications  on  current 
contracts,  which  are  chiefly  at  prices  much 
lower  than  tho.se  now  quoted  as  represent- 
ing the  market,  have  undergone  a  further 
decrease.  ,  . 

The  large  .steel  interests  are  making  no 
effort  to  hook  business  and  .seem  to  wel- 
come the  clearing  of  order  books  which 
is  in  progress  While  the  Steel  Corpora- 
tion's unfilled  obligations  decreased  5on,00n 
tons  In  .lune  estimates  of  the  July  decrease 
run  up  to   750, onn   tons. 

Production  Is  curtailed  by  hot  weather,  as 
is  usual  In  July  and  August,  and  coke  con- 
tinues .scarce.  While  car  supplies  in  the 
Connellsvlllc  coke  region  are  much  better 
the  operators  now  complain  of  labor  short- 
There  Is  no  expectation  that  the  pres- 
ent stagnation  In  the  pig  Iron  and  steel 
markets  will  yield  to  really  active  condi- 
tions until  there  Is  a  general  readjustment 
downwards  In  prices.  .Some  think  this  will 
start  when  prices  are  fixed  for  rjovern- 
ment  reqiilriinents.  upon  the  Federal  Trade 
Commission  making  Its  report  as  to  pres- 
ent cost  of  production,  a  report  expected  a 
fortnight  henn-  Dfhers  think  nothing  of 
Importance  >vlll  ccur  until  order  books  be- 
come relatively  clear,  some  months  hence. 
The  pressure  for  deliveries  of  steel  Is  keen, 
hut  reduced  consumption  is  In  prospect, 
particularly  In  the  building  trades  and  In 
railroad    work. 

Pl«  Iron — The  market  has  been  stagnant, 
transactions  being  confined  to  small  lots 
for  early  delivery,  and  some  resale  Iron 
has  figured,  particularly  In  the  ca.se  of 
bessemer.  at  cut  prices.  Minimum  prices 
on  bessemer  and  basic  iir--  ipiotahle  $1  n 
ton  tou.r  itiiii  formerly  We  nt>w  quote: 
r.  ■■ --I- B7  ;  basic,  ».'.nM  BR  ;  foundry 

,  $BJ«i'Bfi.    fob     valley    fur- 

I  .rher  delivered    Pittsburgh. 

h.iye     been     no     lm|iortant 
tr  ':   are   calling   for   heav- 

1  contracts,    suggesting 

.ind    an    authority    ex- 
,,r  that    billets    forced    on 

th.      I.  virk-t      w.nii.l     not     bring     over     $"" 
Kormcr    ouolatlons.    based    on    sales,    were 
billets     and     $105«1I0     for 


STOCK     QUOTATIONS 


N    Y   EXCH.t 
Alaska  r.nld  M 
Alaflka  Juneau 
Am  Sm  *  Ret  , com 
Am   Sm.  *  Ret ,  pt 
Am  .Sm  Ser  ,  pf  ,  A 
Am  Sm  Sec  .pi  n 
Am   Zinc 
Am.  Zinc,  pf 


Butte  ft  Superior. 


Crucible  steel. 


Federal  M.  4  s.,pf 
Great  Nor.,  ore  ctf. 
Greene  Cananca. 
Gulf  States  Steel, , 
Homeatake 
Inaplratlon  Con 


Nafl  Lead,  com. 
National  l^ad,  pf 
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The  Massey  Copper  Mine,  Ontario,  Canada 

BY  FRANCIS  CHURCH  LINCOLN 

Director   Mackay   School   of   Mines,   University  of   Nevada,   Reno. 


In  a  territory  50  miles  west  of  Sudbury  the 
Massey  mine  has  produced  a  siliceous  flux  that 
is  susceptible  to  flotation  treatment.  Geological 
history  of  the  district  and  description  of  vein 
fo7~mation  are  noted  in  detail. 

NORTH  of  Lake  Huron  and  west  of  the  Sudbury 
nickel-copper  district  lies  a  region  in  which 
there  are  many  cfaalcopyrite  veins.  These  veins 
have  been  known  for  some  time,  having  been  exploited 
to  provide  flax  for  the  Sudbury  ores,  but  their  com- 
mercial importance  has  recently  been  considerably  in- 
creased as  a  result  of  the  introduction  of  the  froth- 


The  Massey  copper  mine  was  discovered  in  1900  and 
in  succeeding  years  produced  several  thousand  tons  of 
copper  ore.  Part  of  this  was  shipped  to  Copper  Cliff 
and  to  Victoria  Mines,  to  be  smelted  with  nickel  oi-e. 
Then,  in  1904,  an  Elmore  oil-flotation  plant  was  erected 
at  the  mine,  but  there,  as  elsewhere  in  America,  the 
process  was  a  failure  and  in  1907  the  mine  was  shut 
down.  At  the  opening  of  the  present  year  the  property 
was  acquired  by  the  Kenyon  Copper  Mines,  Ltd.  This 
company  has  erected  an  experimental  Callow  flotation 
plant  in  the  old  Elmore  mill  and  is  planning  to  develop 
the  mine,  build  a  large  flotation  mill  and  install  a  hydro- 
electric plant. 

The  town  of  Massey  is  on  the  Sault  Ste.  Marie  branch 
of  the  Canadian  Pacific  R.R.,  58.4  miles  west  of  Sud- 
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flotation  process  and  of  the  rise  in  the  price  of  copper. 
Among  the  mines  of  this  region  are  the  Bruce  mine  of 
the  Mond  Nickel  Co.,  which  is  supplying  converter  flux 
from  a  quartz-chalcopyrite  vein ;  the  Dean  Lake  mine 
of  the  Sudbury  Nickel  Co.,  which  is  now  under  devel- 
opment and  is  said  to  have  opened  a  1500-ft.  vein  from 
4  to  6  ft.  in  width,  containing  chalcopyrite,  calcite, 
feldspar  and  quartz,  with  the  copper  content  running 
from  4  to  6%  ;  the  Cheney  mine  in  Haughton  Town- 
ship, which  shipped  16%  copper  ore  last  winter  and  is 
now  under  development;  the  Hermina  mine  in  Salter 
Township,  which  is  at  present  idle;  the  Massey  mine 
in  the  same  township,  which  is  described  in  the  present 
article. 


bury.  It  is  a  small  but  thriving  town  with  post  office, 
bank,  hotel  and  stores,  and  is  mainly  supported  by  the 
lumber  industry,  which  is  now  active  at  a  considerable 
distance  from  the  railroad.  The  Massey  copper  mine 
is  three  miles  by  branch  railway  northwest  of  the  town 
of  Massey. 

The  topography  of  the  region  is  glacial,  with  many 
low  rounded  hills  which  rarely  exceed  a  hundred  feet 
in  height,  rising  like  islands  from  the  sea  of  drift.  Ex- 
cept for  occasional  farm  clearings,  the  ground  is  cov- 
ered with  a  thick  second  growth  of  birch,  poplar  and 
pine.  The  district  is  drained  by  the  Sable  River.  Two 
miles  to  the  northwest  of  the  mine  this  stream,  flowing 
southward,  makes  a  sudden  3i-mile  detour  to  the  east 
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and  then  continues  on  its  southerly  course,  entering  the 
Spanish  River  near  the  town  of  Massey.  The  Spanish 
River  is  a  navigable  stream  flowing  into  the  not  far 
distant  North  Channel  of  Lake  Huron.  Falls  on  both 
the  Sable  and  Spanish  Rivers  afford  excellent  hydro- 
electric power  sites,  and  it  is  at  Cameron  Falls,  on  the 
Sable  River  just  before  it  makes  the  detour  described, 
that  power  for  the  Massey  mine  is  to  be  developed. 

The  country  rock  of  the  Massey  mint  consists  of 
greenstone-tuff  schists  and  quartzite  schist.^  which  are 
believed  by  Coleman'  to  belong  to  the  Sudbiiry  Series, 
but  which  may  be  of  Keewatin  age  since  they  differ 
materirlly  from  the  rocks  of  the  locality  type  as  ex- 


Shaft  No.  1  of  the  Hermina  mine,  which  is  said  to  dis- 
close a  deposit  similar  m  en.  uj.er  to  those  at  the  Mas- 
sey mine.  It  is  therefore  probable  that  the  Massey  and 
Hermina  mines  are  on  the  same  ore-bearing  zone  and 
that  copper  deposits  occur  beneath  the  glacial  drift  be- 
tween them. 

The  Massey  ore  deposits  are  parallel  to  the  schistosity 
and  have  more  or  less  well-defined  walls.  It  is  quite 
possible  that  at  one  time  a  continuous  orebody  extended 
the  full  length  of  the  property  and  that  this  has  since 
been  broken  up  by  minor  faulting  into  a  series  of  small- 
er orebodies.  However  true  this  may  be,  the  outcrops 
at  the  western  end  of  the  ground  are  of  such  a  char- 
acter as  to  indicate  that  there  were  originally  several 
parallel  orebodies. 

Copper  ore  has  been  found  in  the  lowest  workings 
ct  a  depth  of  530  ft.  from  the  surface,  and  its  general 
character  is  such  as  to  make  it  seem  probable  that  the 
ore  will  e.xtend  to  considerable  depth. 

The  ore  deposits  have  been  metamorphosed.  This 
metamorphisn:   has   occurred,   in   part   at   least,   subse- 


^_^    SudbuT)  S-  , 


LEVKI.   PLANS  OF  THE  MASSEY  MINES 
SHOWINO   THE  FAULTS 

po.sed  fifty  mile.M  to  the  eastward.  These  rocks  were 
originally  bed.s  of  medium-basic  volcanic  ash  and  of 
sand,  which  were  formed  in  very  early  geologic  time, 
con.solidated  into  tufT.s  and  aand.stones,  and  finally  met- 
amorphosed into  schists  having  a  general  east-and-west 
strike  and  a  .iteep  northerly  dip  to  their  schistosity. 

The  copper  deposits  at  the  Massey  mine,  having  a 
length  of  nearly  a  mile,  occur  in  an  east-and-west  zone 
in  these  schists.  A  mile  to  the  westward  of  the  most 
westerly    workings,    across    a    drif-t-covered    plain,    is 

*2tnd  Ann.   Rep    Ontario  Bureau  of  Mines   (1913).  p.   1S6. 


OEOLOGICAL     MAP     OF    THE     niSTRICT    SURUOUNDINO 
TH1-;    MASSEY    CUPPEU    MINES 

quent  to  the  minor  faulting  mentioned,  and  has  erased 
the  planes  formed  by  this  faulting.  So  thoroughly  has 
this  been  done  that  the  casual  observer  is  led  to  con- 
clude that  the  orebodies  are  distinct  lenses  in  the 
schist,  and  their  true  character  of  faulted  and  metamor- 
phosed veins  only  becomes  clearly  evident  when  the  ore- 
bodies  on  different  levels  are  plotted.  This  may  be  seen 
in  Fig.  1,  which  shows  the  ore  occurrences  at  the  main 
.shaft.  The  faults  are  lettered  A  to  G,  and  the  fault- 
blocks  numbered  I  to  VI.  It  will  be  noticed  that  the 
western   fault-blocks  are  displaced  toward  the  north; 
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or  in  other  words,  in  walking  west  along  the  vein  the 
faults  are  found  to  displace  the  ore  toward  the  right 
hand.  These  displacements  are  also  seer  to  decrease 
with  depth,  indicating  that  the  faulting  is  either  dying 
out  or  is  pivotal  in  character  and  will  reverse  in 
direction  with  greater  depth.  That  the  latter  is  more 
probable  seems  likely  when  one  considers  the  crushed 
zone  between  the  fifth  and  seventh  levels,  which  stron;?- 
ly  suggests  that  this  poi'tion  of  the  deposit  was  the 
pivot  of  many  faults,  a  conclusion  that  is  strengthened 
by  the  apparent  reversal  of  the  indicated  fault  G  on  the 
seventh  level. 

The  primary  ore  mineral  is  chalcopyrite.  Associated 
with  this  is  a  very  little  silver  and  a  trace  of  gold. 
Since  these  do  not  concentrate  with  the  copper,  they  are 
evidently  present  in  some  other  mineral  than  chalcopy- 
rite. The  chalcopyrite  was  deposited  together  with  py- 
rite,  magnetite,  specularite  and  white  milky  quartz. 
These  minerals  have  all   suffered   metamorphism.     A 


NO.    1    SHAFT   AND    100-TON    FLOTATION    MILL 
MASSEY  COPPER  MINE 

large  proportion  of  the  filling  material  is  country 
rock  that  has  undergone  a  comparatively  slight  minera- 
logical  change  where  quartzite  and  a  most  profound  one 
where  greenstone-tuff.  In  the  latter  case,  only  the  small 
amount  of  original  quartz  has  been  preserved  as  such, 
but  the  other  original  minerals  have  almost  completely 
disappeared,  the  feldspars  having  been  changed  to  epi- 
dote  and  the  ferromagnesian  constituents  to  chlorite. 

Although  the  ore  deposits  belong  to  a  remote  geologi- 
cal age,  the  gossan  development  and  secondary  sulphide 
enrichment  are  e.xtremely  superficial,  never  extending 
downward  for  more  than  a  few  feet  and  at  times  being 
altogether  lacking.  This  is  due  to  the  geologically  re- 
cent glaciation  of  the  region,  which  took  place  in  Pleisto- 
cene time  and  completely  removed  what  gossan  and 
secondarily  enriched  ore  may  have  been  formed  in  pre- 
vious geological  ages.  Limonite  is  the  principal  con- 
stituent of  such  little  gossan  as  exists,  chalcocite  dis- 
tinguishes the  zone  of  secondary  enrichment,  and  below 
that  the  primary  ore  minerals  make  their  appearance. 

Thus  the  geological  history  of  the  Massey  mine  may 
be  summed  up  briefly  as  follows :  In  early  Archaean  time 
beds  of  sand  were  deposited  in  the  vicinity  of  what  is 
now  Massey  and  volcanoes  discharged  medium-basic  ash 
to  form  interstratified  beds  in  the  sands.  After  the 
sand  had  consolidated  to  sandstone  and  the  ash  to  tufT, 


copper-bearing  minsral  veins  were  formed  in  these  rocks 
possibly  as  an  after-effect  of  the  intrusion  of  Lauren- 
tian  granite,  which  occurs  in  the  near  neighborhood. 
Metamorphism  ensued,  and  before  it  was  complete,  the 
veins  were  subjected  to  minor  faulting,  the  fault  planes 
later  vanishing  as  a  result  of  continued  metamorphism. 
Then  came  Pleistocene  glaciation,  since  which  only  a 
negligible  amount  of  gossan  formation  and  secondary 
enrichment  have  occurred.  This  leads  to  the  conclusion 
that  any  variation  in  the  value  of  the  ore  with  depth, 
aside  from  that  encountered  with  the  first  few  feet, 
must  be  due  to  variation  in  the  original  deap-seated  de- 
position of  the  ore  and  can  have  no  relation  to  the 
present  surface. 

The  present  developments  on  the  property  constitute 
three  groups  separated  by  1500-ft.  intervals  of  unpros- 
pected  territory.  The  branch  railway  from  Massey  ex- 
tends .to  the  No.  1  sh.ift  at  the  eastern  end  of  the 
property.  Here  the  greatest  amount  of  development 
work  has  been  done.  The  shaft  has  been  sunk  to  a  depth 
of  530  ft.  at  an  inclination  of  76\  and  seven  levels  have 
been  run  from  it.  Practically  all  the  ore  produced  by 
the  Massey  mine  has  come  from  between  the  first  and 
fifth  levels  in  this  shaft.  In  the  center  of  the  property 
are  situated  No.  4  shaft  (which  is  50  ft.  in  depth)  and 
two  long  opencuts.  On  the  western  end  of  the  ground 
is  a  100-ft.  tunnel  gaining  a  back  of  50  ft.,  and  another 
long  opencut.  Elsewhere  on  the  mine  are  numerous 
small  pits  and  cuts  disclosing  ore.  The  ore  that  has 
been  developed  by  these  workings  has  an  average  width 
of  about  4  ft.  and  contains  about  S^^r  copper. 

The  general  conditions  affecting  mining  and  milling 
are  good.  The  branch  railway  line  solves  the  transporta- 
tion problem.  The  town  of  Massey  offers  good  business 
facilities,  and  the  mine  telephone  may  be  used  for  long- 
distance connections.  Plenty  of  wood  suitable  for  fuel 
and  for  mining  purposes  is  available.  Several  water- 
power  sites  that  can  be  easily  and  cheaply  developed 
exist  in  the  vicinity.  Among  the  drawbacks  should  be 
noted  the  cold  and  snow  of  winter  and  the  fact  that 
there  is  no  custom  copper  smelter  in  eastern  Canada. 

Miners  are  paid  $4  per  8-hr.  day.  This  enables  the 
management  to  obtain  picked  men,  since  the  scale  at 
Sudbury — the  nearest  large  mining  camp — is  $3.50. 
The  ground  is  hard  and  stands  well  without  timbering, 
but  requires  machine  drilling. 

The  ore  is  well  adapted  to  froth  flotation,  it  being 
found  possible  to  produce  heads  containing  from  20'^; 
to  25%  copper  with  a  recovery  of  95''^.  The  freight 
on  these  concentrates  to  New  York  City  is  $5.78  per  ton. 


Iron-Ore  Shipments 

Shipments  of  iron  ore  from  Lake  Superior  in  June 
were  9,639,991  tons,  an  increase  of  132,415  tons  over 

last  year.    For  the  season  to  July  1  shipments  were,  in 
gross  tons: 

Port-                                                         191*                   ""  Decrease 

Fsranalm                           2.602.824             2,205.297  397.527 

Marauettc .      II54U0                525.949  528.191 

\shland      2  204,263             1,909,268  294.995 

c,^„'*f„1. 3  878,915             3,526,082  352.8H 

nXth   '.'.'.'.'. 6,325,990             5,128,894  '.""S^S 

Two  Harboi^ ::.......... 3,449,435             2,739,645  _709^ 

Total 19,615,567           16,135.135  3,460,452 

The  decrease  this  year  was  due  to  the  late  opening 
of  navigation  on  the  Lakes. 
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Remedies  for  the  Perroleum  and  Gasoline 

Situation 


By  FREDERICK  G.  CLAPP 

Consulting  retmleum    Engineer.    120    Broadway.   New   York 


The  country's  annual  production  of  petroleum  is 
decreasing  although  consumption  of  gasoline  is 
increasing  alarmingly.  The  development  of  gaso- 
line substitutes  jvill  take  time.  Of  the  many 
remedies  proposed,  utilization  of  oil  shales  and 
the  discovery  of  new  fields  are  the  only  ones  that 
can  furnish  more  than  a  temporary  relief.  The 
latter  can  be  accomplished  with  certain  success 
if  the  petroleum  geologists  of  the  country  are  or- 
ganized under  a  central  bureau  for  the  system- 
atic examination  of  all  possible  fields  in  the  most 
rapid  and  efficient  way  and  with  a  minimum 
duplication  of  work. 

AMONG  the  unusual  situations  existing  at  the  pres- 
ent time,  one  of  the  most  serious  is  that  relating 
to  petroleum  and  its  chief  refined  product,  gaso- 
line. The  dangerous  elements  in  the  situation  are  ac- 
centuated by  the  fact  that  the  decline  of  the  supply  is 
not  due  mainly  to  the  war,  but  to  the  natural  laws  of 
supply  and  demand  which  were  leading  toward  a  serious 
decline  in  production  and  an  increase  in  consumption 
even  before  the  outbreak  of  war  in  1914.  Let  us  exam- 
ine the  situation. 

The  exact  computation  of  the  supply  of  petroleum 
remaining  in  the  earth  is  of  course  impossible.  Arnold', 
in  1915,  e.stimated  the  fields  of  the  United  States  as 
36%  exhausted.  In  February,  1916,  a  report  was  made 
to  Congress'  by  the  United  States  Geological  Survey 
showing  the  quantity  of  petroleum  produced  and  the 
estimated  future  production  on  that  date.  These  figures 
are  as  follows: 


PrmliK'  on 

(if59-l9l5l 

(in  Millinn.1 
Field  of  Hill  ) 

Appalachian  1,150 

l.im»-ln>li»n><  4*8 

Illinoi..  251 

Kammt-rtklnhnmit   . .  617 

North  Triaa  44 

.Vorthwrat  Ix>uisiana  S8  22  124 

OuirCout  niy  I)  1.510 

Colorado  II  65  6 

Wyoming-MonUna  12  2  540 

California  S35  26  2.345 

5.652  }2  7.W) 

Accordintr  to  these  estimates  the  oil  fields  of  the  na- 
tion were  32%  exhausted. 

We  are  now  brought  to  the  ways  and  means  of  finding 
new  fields.  In  the  early  days  of  the  oil  business  these 
were  di.scovered  by  blind  chance;  during  a  later  period 
they  were  found  mainly  by  the  weight  in  numbers  of 
wells  drilled  in  advance  of  known  fields.  Within  the 
last  few  years,  however,  this  condition  has  been  im- 
proved by  the  introduction  of  geological  science  in  pros- 
pecting.    As  long  ago  as   1885  White'  discovered  the 

'Ralph    Arnold.    "fVon     Oeol  ."    Vol.    X,    1»IB.    p     710. 
'S^nai<>    I'iKument    310 

•I  •  While.  "Science,"  N.  8.,  Vol.  V.  1IS5.  pp.  6S1-S,  and 
other    wrltlngK 
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structural  relations  oetween  petroleum,  gas  and  salt 
water,  and  from  his  observations  evolved  the  anticlinal 
theon,',  which  was  modified  from  time  to  time  during  the 
succeeding  25  years  by  various  investigators,  until  it 
is  now  recognized  in  the  structural  classification'  of  oil 
fields,  by  the  understanding  of  which  their  discovery  is 
greatly  facilitated. 

It  is  impossible  to  make  a  general  statement  of  the 
absolute  value  of  geology  to  oil  development,  since  this 
factor  varies  in  different  fields  with  structural,  petro- 
graphic,  hydrologic  and  topographic  conditions.  In  some 
fields  the  writer  has  had  100 '^o  of  success,  but  this 
should  not  be  uniformly  expected.  In  the  only  extended 
developments,  over  a  series  of  years,  where  a  careful 
comparative  record  was  kept  of  successes  prior  to  and 
subsequent  to  the  introduction  of  geology,  it  was  found 
that  the  proportion  of  dry  holes  prior  to  the  introduc- 
tion of  geologj'  was  47<"c  while  in  those  wells  located  by 
geology  the  percentage  dropped  to  33.  This  was  a  diffi- 
cult new  field  and  one  in  which  little  accurate  geological 
work  was  done.  The  total  proportion  of  geological  dr>' 
holes  is  much  less  than  this,  even  including  wildcat  ter- 
ritory, and  noticeably  so  in  a  region  known  to  be 
petroliferous.  An  excellent  paper  by  Hager'  has  recent- 
ly appeared,  in  which  he  classifies  all  fields  of  Okla- 
homa and  Kansas  and  shows  that  94.7  ""r  of  them  corre- 
spond with  identifiable  geological  structures,  and  that 
in  1913,  66s  %  of  the  pools  were  found  by  geologists. 

Many  factors  besides  structure  govern  the  occurrence 
of  petroleum,  as  explained  by  the  writer  in  1909*.  so 
that  a  careful  study  of  them  all  is  necessary  to  assure 
complete  success.  The  point  which  must  be  made  here 
is  that  geology  has  come  to  occupy  a  prominent  part  in 
the  oil  business  and  that  few  large  companies  now  do 
without  it.  Those  which  pretend  to  do  so  are,  as  a 
rule,  awake  to  all  opportunities  of  accumlating  territory 
in  proximity  to  that  reported  on  by  another  company's 
geologists,  and  of  taking  full  advantage,  in  an  informal 
or  semi-scientific  way,  of  whatever  can  be  learned  of 
the  structure  and  underground  conditions.  There  are 
in  the  United  States  at  least  250  true  petroleum  geolo- 
gists, according  to  late  estimates,  who  may  be  classified 
-somewhat  as  follows:  United  States  Government  Survey, 
5:  state  surveys,  10;  educational  institutions.  5;  employ 
of  oil  companies,  200;  consulting  petroleum  geologists, 
30;  total,  250. 

So  widely  has  the  term  "geologist"  come  to  be  ac- 
cepted that  this  number  would  probahlv  he  increased  to 
500  should  we  include  all  geologists,  engineers,  survey- 
ors, .scouts,  promoters,  pseudo-experts,  etc.,  who  call 
themselves  oil  geologists  or  are  so  called  by  their  em- 
ployers.   The  number  is  not  large,  except  in  a  relative 


•K.  <}  •"'lapp.  'A  Proposed  nn."."<inratlon  of  Petroleum  nnd 
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sense.  In  reality,  even  the  minimum  estimate  is  in 
numbers  equal  to  about  half  the  membership  of  the 
Geological  Society  of  America,  which  includes  all  geolo- 
gists of  recognized  standing  in  the  country.  There  are 
in  the  oil  business  single  companies  that  now  employ 
more  geologists  than  does  the  United  States  Geological 
Survey. 

The  activities  of  government,  state  and  educational 
geologists  will  not  be  discussed  here,  as  their  duties 
are  fully  laid  out  for  them.  These  men,  however,  are 
in  a  sorry  minority,  and  besides  them  are  two  or  three 
hundred  petroleum  geologists,  who  are  either  in  the  em- 
ploy of  particular  oil  companies  or  doing  consulting 
work  for  various  companies.  One  consulting  geological 
firm  has  over  a  hundred  clients,  has  reported  in  detail 
on  over  100,000  square  miles  of  prospective  oil  territory, 
and  in  a  reconnaissance  way  on  several  million  square 
miles,  at  times  being  employed  to  report  on  the  oil  pos- 
sibilities of  entire  nations.  Its  staff  includes  some  of 
the  best-known  experts,  its  library  and  equipment  rival 
those  of  the  leading  government  surveys  and  exceed 
those  of  most  oil  companies.  Such  firms  as  this  are 
not  merely  geologists,  but  act  as  advisory  experts  on  all 
phases  of  petroleum  engineering  from  the  advance  ex- 
amination of  the  property  to  the  completion  of  the  wells. 
They  have  the  confidence  of  the  principal  oil  producers, 
as  well  as  of  national  and  state  geological  surveys  and 
the  general  public,  and  have  become  a  recognized  acces- 
sory of  the  world's  oil  industry. 

Petroleum  Production  of  the  Nation 

Beginning  with  the  discovery  of  oil  in  Pennsylvania 
in  1859  and  during  its  consequent  development  in  that 
state  and  in  many  others  during  the  latter  half  of  the 
Nineteenth  Century,  the  production  increased  with  few 
setbacks.  The  year  1916  witnessed  a  high  point  in  mar- 
keted production  of  295,000,000  bbl.,  and  a  person  un- 
familiar with  the  business  might  readily  suppose  that 
1917  and  succeeding  years  would  continue  to  show  an 
increase.  If,  however,  we  examine  the  production  of 
individual  fields  or  states,  we  find  that  most  of  them 
have  long  since  passed  the  high  point  in  their  production 
and  are  on  the  down  swing. 

During  the  years  1859  to  1891  the  production  of 
Pennsylvania  and  New  York  increased,  with  fluctua- 
tions, to  a  maximum  of  33,000,000  bbl.,  and  since  1891 
has  dropped  to  less  than  9,000,000  bbl.  In  the  same 
way  the  production  of  the  Ohio  fields  was  at  its  maxi- 
mum in  1896,  West  Virginia  in  1900,  Indiana  in  1904, 
Illinois  in  1910  and  California  in  1914,  while  it  appears 
probable  that  Oklahoma  and  Kansas  will  have  passed 
their  combined  maximum  by  1918.  Nearly  all  fields 
have  long  since  started  on  their  decline.  On  the  basis  of 
existing  fields,  therefore,  the  nation's  supply  may  be 
expected  to  reach  its  maximum  in  the  present  year,  and 
henceforward  we  may  expect  a  decline. 

Relation  Between  Production  and  Price 

It  is  true  that  the  production  of  no  state  has  increased 
or  diminished  at  a  regular  rate,  and  all  of  them  have 
shown  certain  reversals  during  even  their  best  years. 
This  is  due  to  the  fact  that  within  an  oil-producing 
state  every  individual  field  has  its  rise  and  fall,  even  as 
in  a  given  field  every  individual  well  starts  out  with  a 
certain  production  and  then  drops  off  to  the  minimum 


amount  that  can  be  extracted  profitably.  The  habit  of 
oil  producers,  like  gold  seekers,  farmers  and  lumber- 
men, is  to  follow  the  crowd  to  the  most  productive  field 
and  to  develop  it  fully;  then,  when  a  serious  decline 
manifests  itself,  to  move  on  to  another  field.  Many 
companies  are  so  large  that  they  are  able  to  operate 
successfully  in  various  fields  and  to  prospect  far  in  ad- 
vance of  where  production  is  known ;  but  this  does  not 
belie  the  statement  that  the  centers  of  development  are 
always  where  results  are  believed  to  be  best,  and  that 
when  valuable  wells  cease  to  be  discovered  in  a  given 
field,  the  operators  flock  elsewhere. 

During  the  period  when  prices  paid  for  crude  oil  were 
comparatively  low,  drilling  was  considerably  curtailed  in 
years  of  greatest  production,  because  crude-oil  prices 
repeatedly  declined  under  the  influence  of  increased  pro- 
duction, so  that  less  encouragement  existed  for  addi- 
tional drilling.  It  was  generally  not  until  a  decline  in 
production  occurred,  and  additional  oil  was  needed  to  re- 
place the  deficiency,  that  prices  were  raised  as  an  in- 
centive to  additional  drilling  in  search  of  new  pools, 
and  sooner  or  later  these  efforts  were  rewarded  by 
success.  The  oscillations  between  periods  of  rising 
prices  of  crude  oil  with  intense  activity  in  drilling,  fol- 
lowed by  an  increased  production  with  consequent  low- 
ering of  price,  manifest  the  law  of  supply  and  demand, 
as  in  other  commodities.  While  a  certain  amount  of 
price  manipulation  may  have  taken  place  in  the  past, 
as  inferred  from  Government  investigations  and  other 
agitations,  it  is  true  that  the  underlying  cause  of  all 
fluctuations  is  the  law  of  supply  and  demand. 

Consumption  of  Petroleum  and  Gasoune 

Though  the  decline  of  petroleum  production  is  not  a 
material  exception  to  that  of  many  other  minerals  and 
natural  resources,  we  are  now  experiencing  an  added 
danger  in  the  fact  that  at  a  time  when  this  decline  is 
imminent,  the  consumption  of  gasoline — which  is  the 
most  important  product  of  petroleum — has  been  greatly 
increasing  and  shows  no  signs  of  letting  up.  In  1916 
there  were  2,350,000  more  automobiles  than  in  1910, 
using  1,000,000,000  gal.  more  of  gasoline;  and  the  num- 
ber of  automobiles  is  constantly  increasing. 

The  danger  in  the  present  emergency  was  recently 
outlined  by  Manning',  who  mentioned  the  following  fig- 
ures as  paramount  in  importance : 

STATISTICS     SHOWING     THE     RAPID     INCREASE     OF    GASOLINE 
CONSUMPTION    OVER    PRODl'CTION 

Oil  stocks  held  by  pipe  lines  and  transportation  companies: 

Jan    31.  1916  170.000.000  bbl. 

Dec.  31,  1915  150,000,000  bbl. 

Representing  a  decline  of 

Number  of  automobiles  in  1 916 

Number  of  automobiles  in  1910     . 


2n.000.QOO  bbl. 
2.750.000 
400.000 


An  increase  of 2.350,000  in  6  years 

Total  gasoline-engine  horsepower  built  and  sold  in  United  States: 

1915   22,500,000 

1913         11,200,000 


.\n  increase  of .    . . . 
Increased  .imount  of  Kasoline  used  i 
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I  total  gasoline  production  of  I'nited  States  used  in  automo- 
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Although  the  increased  u.se  of  petroleum  and  gasoline 
is  due  largely  to  the  enormous  increase  in  the  number 
of  automobiles,  it  is  also  due,  to  a  limited  e.xtent,  to  that 
of  tractors,  motor  boats,  etc.,  and  a  future  increased  de- 
mand may  be  attributed  to  the  automobiles,  motor- 
boats  and  airplanes  that  will  be  needed  in  the  war.  We 
have  no  way  of  estimating  the  demands  that  will  be 
made  on  us  for  war  purposes,  but  we  know  they  will 
be  great.  Consequently,  there  is  even,-  reason  to  be- 
lieve that  the  increase  in  consumption  in  1917  and  1918, 
both  of  crude  petroleum  and  of  refined  gasoline,  will  far 
outdistance  that  in  past  years.  At  the  same  time  there 
is  even,-  probability  that  the  total  production  of  petrol- 
eum in  the  United  States  in  1917  will  be  less  than  in 
1916 ;  and  Manning  estimates  that  the  consumption  this 
year  will  so  far  e.xceed  the  production  that  60,000,000 
bbl.  must  be  drawn  from  storage,  out  of  a  total  of 
150,000,000  bbl.  that  was  in  storage  on  Jan.  1,  1917. 

As  stated  by  Manning,  "We  should  not  pass  the  situ- 
ation with  an  optimistic  statement  that  when  the  time 
comes  new  fields  will  be  discovered,  as  has  happened 
in  the  past,  or  that  new  methods  will  be  found  whereby 
this  threatened  shortage  will  be  overcome.  We  should 
undertake  to  anticipate  this  problem  as  best  we  can,  for 
we  certainly  will  encounter  it  in  the  not  distant  future. 
.  .  .  The  fact  we  must  face  is  that  the  production 
of  petroleum  is  not  increasing  as  rapidly  as  the  produc- 
tion and  consumption  of  gasoline.  The  petroleum  in 
time  will  reach  its  maximum  production  and  start  to 
decline." 

In  view  of  the  imminence  of  this  probability  and  of 
the  disastrous  effect  of  a  real  petroleum  shortage  while 
we  are  at  war,  it  behooves  us  to  take  as  radical  steps, 
if  necessary,  for  the  solution  of  the  petroleum  and  gaso- 
line problem  as  we  do  in  that  of  raising  an  army,  of 
increasing  our  output  of  munitions  or  of  conserving  the 
food  supply.  The  following  are  some  of  the  remedies 
that  have  been  suggested  in  the  past  or  are  suggested 
now:  (1)  Decrease  in  certain  uses;  (2)  possible  dis- 
coverj'  of  substitutes;  (3)  more  efficient  methods  of  oil 
production;  (4)  extraction  of  more  gasoline  from  equiv- 
alent amount  of  crude  petroleum ;  (5)  increased  extrac- 
tion of  natural-gas  vapors;  (6)  utilization  of  oil  shales; 
(7)  use  of  foreign  petroleums;  (8)  increase  in  efficiency 
of  petroleum  prospecting. 

Decrease  in  Certain  Uses  and  Possible  Discovery  of 
Substitutes 

There  is  little  likelihood  of  a  general  and  voluntary 
decline  in  the  utilization  of  either  crude  petroleum  or 
gasoline  on  an  extended  scale.  One  method  that  has 
been  .suggested  is  that  the  burning  of  crude  petroleum 
under  boilers  for  the  generation  of  steam,  as  has  been 
done  by  many  railroads  and  industrial  plants  in  the 
West,  might  be  stopped ;  since,  in  this  way  large  quan- 
tities of  byproducts  of  great  value  for  refining  are  con- 
sumed with  the  crude  oil.  This  use  of  petroleum  may  be 
as  dangerous  to  the  petroleum  supply  as  the  U.se  of  nat- 
ural gas  in  smelteries,  glass  works  and  other  industrial 
establishments  is  to  the  nntural-gas  supply',  but  there  is 
little  chance  that  it  will  or  can  be  stopped,  especially 
as  fuel  in  ocean  transportation,  to  which  it  is  especially 
adapted.    Certain  railroads  using  crude  oil  in  their  loco- 

"H.ilph  Arnold  and  F  U  <'lapp.  "Wnnlos  In  the  I'mdiirtlon 
and  irtlllsAtlon  of  Naluml  Obs  and  M^ann  for  Their  Prevention"; 
Uniteil  SUtes  Bureau  of  Mines.  Technical   Papei    i$,   1913,   2S  pp 


motives  have  recently  discovered  that  this  was  not  eco- 
nomical, owing  to  the  increasing  length  of  haul,  rising 
prices,  etc.,  and  have  commenced  to  reduce  the  number 
of  oil-burning  locomotives  in  favor  of  coal  locomotives.  J 
It  is  believed  that  natural  causes  will  tend  toward  a  total 
reduction  of  their  practice  within  a  few  years,  but  we 
may  fairly  question  whether  this  ought  not  immediately 
to  be  done  through  purely  patriotic  motives,  and  whether 
the  proposed  emergency  control  by  the  Government  of 
all  commodities  ought  not  to  be  extended  to  that  of 
oil,  under  which  such  a  ruling  could  be  made. 

As  to  the  discovery  of  substitutes  for  gasoline,  it  is, 
of  course,  inevitable  that  they  will  come  into  use  in  this 
country  in  time,  as  they  have  to  a  certain  extent  in 
Europe.  In  view  of  the  imminence  of  a  gasoline  short- 
age and  of  the  greater  imminence  of  prices  beyond  the 
reach  of  the  consumer,  we,  as  a  nation,  must  fully  in- 
vestigate this  question.  It  will,  however,  involve 
changes  in  carburetors  and  in  other  mechanical  details, 
which  have  not  been  perfected,  and  some  delay  must 
elapse  before  a  satisfactory  and  economical  substitute 
can  be  utilized.  Meanwhile  we  must  continue  to  inves- 
tigate the  other  possible  remedies  for  the  approaching 
shortage. 

More  Efficient  Oil  Production  and  Higher 
Extraction  of  Gasoline 

In  the  past  there  have  been  some  inefficiency  and 
losses  in  the  production  of  oil,  as  in  that  of  other  re- 
sources, due  not  so  much  to  waste  as  to  a  lack  of  under- 
standing of  condition  in  the  sands.  The  ignorance  has 
now  been  dissipated  in  part  by  the  petroleum  work  of 
the  United  States  Bureau  of  Mines,  which,  starting  in 
1911  with  work  of  the  writer,  and  continued  by  various 
individuals,  has  extended  to  many  of  the  details  of  the 
business. 

Of  late  something  has  been  done,  with  apparent  suc- 
cess, toward  removing  a  greater  proportion  of  the  oil 
from  individual  wells;  as,  for  instance,  the  process  of 
forcing  air  or  gas  into  the  sand  in  order  to  drive  out  a 
greater  amount  of  oil  than  formerly  was  obtained.  In 
other  places  the  employment  of  water  to  concentrate 
the  oil  in  a  field  has  been  successful  in  increasing  the 
yield  of  certain  wells.  Methods  of  increasing  the  effi- 
ciency of  production  are  commendable;  but  they  can 
only  delay  the  ultimate  decline  of  any  field,  and  we  must 
look  beyond  for  a  radical  remedy. 

In  recent  years  a  considerable  saving  has  arisen  from 
the  improvement  in  refining  methods,  more  particularly 
from  the  so-called  cracking  process.  The  cracking  of 
petroleum  last  year  "furnished  7i'"r  of  the  total  gaso- 
line production."  The  process  is  being  rapidly  devel- 
oped and  more  extensively  installed  and  will  still  fur- 
ther increase  the  gasoline  supply  over  what  it  would 
otherwise  have  been,  even  during  the  present  year.  The 
problem  still  remains,  however,  to  forestall  and  delay 
as  long  as  possible  the  ultimate  shortage  and  its  con- 
sequent prohibitory  prices. 

For  some  years  it  has  been  possible  to  extract  gasoline 
from  so-called  casing-head  gas  in  certain  fields,  the 
gases  directly  accompanying  the  oil  being  most  suitable 
and  available.  The  process  involves  compression  and 
refrigeration  of  the  natural  gas,  and  about  3,000,000 
bbl.  of  gasoline  was  produced  (including  naphtha  mix- 
ture) by  it  during  1916.     It  has  been  possible  to  oper- 
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ate  profitably  on  gases  carrying  only  one  gallon  of  gaso- 
line per  1000  cu.ft.  of  gas.  By  the  absorption  process 
it  is  now  possible  to  extract  as  low  as  one  pint  of  gaso- 
line from  1000  cu.ft.  of  certain  gases.  This  use  of 
casing-head  gas  has  been  valuable  in  keeping  down  the 
price  of  gasoline  and  in  supplying  the  increased  demand, 
and  can  be  somewhat  expanded;  but  in  most  cases  the 
native  gasoline,  which  is  more  volatile  and  considerably 
more  dangerous  than  refined  gasoline,  must  be  diluted 
to  render  it  usable.  Gasoline  from  natural  gas  will 
necessarily  be  continued  in  use;  but  its  employment, 
like  other  factors,  cannot  prevent  the  final  exhaustion 
of  the  oil  fields. 

Utilization  of  Oil  Shales  and  Foreign  Petroleums 

We  now  come  to  the  consideration  of  a  radical  depart- 
ure in  the  oil  business,  and  one  that  has  been  carried 
on  profitably  in  Scotland  for  many  years  and  to  a  limited 
extent  elsewhere.  The  process  in  question  is  the  dis- 
tillation of  certain  shales,  of  which  enormous  deposits 
exist  in  various  parts  of  the  United  States,  whose  value 
has  already  been  foreseen.  But  even  at  the  past  prices 
of  crude  petroleum,  the  oil  in  shales  has  hitherto  not 
been  extractable  with  profit  on  a  commercial  scale.  The 
day  is  coming  when  this  departure  must  be  taken  up 
on  a  large  scale,  and  at  least  one  firm  of  geological 
engineers  is  prepared  to  report  on  the  possibilities  of 
any  district  and  to  plan  the  development  of  those  that 
are  found  to  be  commercially  valuable.  This  utilization 
of  oil  shales  is  the  first  process  that  appears  to  offer  a 
chance  of  largely  increasing  the  production  of  refined 
petroleums. 

The  question  of  foreign  oils  was  discussed  for  the 
Americas  by  Arnold"  before  the  Pan-American  Scien- 
tific Congress  in  1915  and  for  the  world  at  large  in  a 
pamphlet  recently  issued.  The  present  writer  is,  how- 
ever, more  optimistic  than  Arnold  regarding  certain 
countries.  From  the  viewpoint  of  the  increased  cost 
and  from  the  accompanying  loss  of  prestige  to  Amer- 
ican oil  business,  it  will  be  unfortunate  to  be  obliged  to 
import  petroleum  or  the  refined  product  from  other 
countries;  but  this  must  ultimately  be  necessary,  unless 
the  cost  of  shale  oil  can  be  made  lower  than  that  of 
foreign  oil.  We  must  expect  to  develop  and  buy  oil 
from  Mexico,  Canada,  South  America,  and  perhaps 
from  Asia,  in  all  of  which  extensive  deposits  exist. 
Much  of  this  petroleum  is  of  excellent  quality  for  fuel 
in  ocean  transportation. 

Several  experienced  American  geologists  are  ready  to 
say  definitely  where  foreign  oil  explorations  shall  be 
made,  and  American  petroleum  engineers  are  prepared 
to  plan  these  undertakings  when  capital  is  ready  to  pro- 
ceed with  them.  One  large  firm  of  consulting  engineers 
has  explored  extensively  in  Canada,  Mexico,  South 
America,  Europe  and  Asia;  and  individual  geologists 
have  explored  in  such  countries  as  Mexico,  Colombia 
and  Venezuela,  where  prominent  seepages  and  other 
well-kno\\Ti  forms  of  surface  indications  exist ;  but  little 
work  has  yet  been  done  in  the  innumerable  favorable 
areas  where  few  seepages  are  known.  There  is  no  doubt 
that  unsuspected  areas  in  Brazil,  Argentina,  Bolivia, 
undeveloped  parts  of  Peru,  and  many  in  Asia  and  the 
islands  of  the  Far  East  compare  in  promise  with  the 
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best  fields  of  Ohio,  West  Virginia  and  Oklahoma,  where 
oil  seldom  appeared  on  the  surface  until  tapped  by  the 
drill;  yet  where  geological  conditions  formed  an  almost 
perfect  guide  when  studied  by  an  expert. 

Several  objections  are  raised  to  the  exploration  and 
prospecting  for  petroleum  in  South  America  and  the 
Eastern  Hemisphere,  namely:  That  no  oil  is  definitely 
known  in  particular  localities;  frequent  remoteness 
from  transportation  routes. 

Both  these  objections  are  respected  by  a  petroleum 
engineer,  but  they  do  not  constitute  as  real  an  obstacle 
as  would  be  inferred.  We  must  remark,  first,  that 
most  of  the  great  oil  fields  of  Pennsylvania,  West  Vir- 
ginia, Ohio  and  Oklahoma  would  not  have  been  dis- 
covered if  operators  had  waited  to  find  seepages,  since 
these  do  not  exist  in  any  quantity  in  those  states;  and, 
secondly,  that  localities  in  South  America  and  Asia 
that  are  now  inaccessible  will  be  easily  reached  when 
railroads  are  constructed  in  the  ne.xt  few  years.  More- 
over, a  railroad  would  prove  profitable  if  built  to  prac- 
tically any  great  oil  field,  considered  with  the  other 
potential  resources  of  the  respective  countries. 

Increase  the  Efficiency  of  Petroleum  Prospecting 

The  eighth  and  last  remedy  in  mind  has  not  been 
previously  suggested.  It  is  to  increase  the  efficiency  of 
the  prospective  stage  of  the  oil  business,  which  includes 
activities  from  the  preliminary  geological  explorations 
to  the  drilling  of  the  wells.  It  will  here  be  discussed  at 
some  length. 

In  petroleum  prospecting  we  include  not  only  the 
drilling  of  test  wells,  but  also  the  leasing  of  the  prop- 
erty and  the  making  of  the  accompanying  geological 
and  other  surveys  and  reports.  The  actual  drilling  has 
come  to  be  done  in  a  fairly  efficient  way.  Indeed,  this 
is  true  of  leasing  and  geologizing  if  applied  to  an  in- 
dividual company  or  group.  There  is,  however,  a  class 
of  inefficiency  that  comes  from  intense  competition,  and 
this  is  perhaps  nowhere  more  noticeable  than  in  the 
business  of  oil  production.  As  witness  of  this  fact,  we 
may  remark  that  little  inefficiency  exists  in  those  fields 
that  are  entirely  controlled  by  a  single  experienced 
company.  Inefficiency  in  prospecting  may  be  grouped 
as  follows:  Disastrous  overpayments  in  competition  for 
leases;  unnecessary  drilling  where  no  chance  of  oil  ex- 
ists; wastes  due  to  drilling  wells  in  close  proximity; 
duplication  of  geological  investigations. 

These  inefficiencies  are  the  fault  of  no  particular  in- 
dividuals or  groups.  They  arise  from  the  intensity 
of  commendable  competitive  industry  and  in  the  expan- 
sion of  the  demand  for  petroleum.  In  order  to  obviate 
the  trouble,  the  system  must  be  modified.  Let  us  there- 
fore consider  the  respective  inefficiencies. 

Disastrous  0\'erpayments  and  Unnecessary 
Drilling 

Searchers  for  oil  have  the  faculty  of  great  optimism 
and  easy  delusion,  so  that  a  showing  of  oil  discovered  in 
a  new  well,  even  in  a  remote  field,  starts  a  rush  of 
scouts,  geologists  and  leasers  in  that  direction,  very 
much  like  an  old-time  gold  rush.  Indeed,  history  will 
liken  the  present-day  oil  rushes  to  the  gold  fevers  of 
last  century.  It  is  very  easy  to  build  air  castles  of 
great  wealth  about  some  insignificant  seepage  or  oil 
showing  or  report.    Consequently,  we  see  prices  of  real 
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jstate  and  of  leases  increasing  five-,  ten-  and  frequently 
one-hundred-fold  within  a  wide  area  surrounding  every 
field  or  new  well  or  promising  indication  of  oil.  Land 
formerly  worthless  will  sometimes  be  leased  with  a 
bonus  of  $25.  $100  or  even  $1000  an  acre  when  indica- 
tions of  oil  are  discovered  on  it,  if  several  companies 
are  after  territory  in  the  same  region. 

There  is  no  particular  economic  loss  to  the  community 
through  payment  of  high  bonuses,  since  this  stimulates 
a  healthy  monetary  circulation  and  fixes  a  value  (even  if 
fictitious)  on  land  otherwise  worthless.  There  is,  how- 
ever, a  decided  loss  due  to  the  duplication  of  time  and 
energ>'  and  of  overhead  charges  by  many  companies 
in  fighting  one  another  for  supposedly  favorable  tracts. 
It  is  this  time  and  energj-  and  overhead  loss  that  we 
now  seek  to  eliminate  as  a  war  measure. 

Formerly  a  large  amount  of  drilling  was  done  in  lo- 
calities entirely  unfavorable  geologically  for  oil,  owing 
to  widespread  ignorance  of  conditions  under  which  it 
occurs.  Mistakes  of  this  nature  are  not  made  so  often 
now,  yet  they  do  occur,  and  it  would  be  well  if  an  effi- 
cient scientific  bureau  existed  whose  duty  was  not  only 
to  recommend  against,  but  to  prohibit,  the  drilling  of 
wells  where  not  one  chance  in  a  million  exists  of  finding 
oil  in  paying  quantities. 

In  thousands  of  instances  in  the  oil  fields,  ordinary 
custom,  competitive  pressure  and  even  state  laws  re- 
quire the  drilling  of  offset  wells  on  property  adjoining 
wells  in  which  oil  is  found.  For  many  years  this  was 
supposed  to  be  a  business  necessity  in  fairness  to  the 
adjoining  land  owners,  from  whom  the  oil  otherwise 
would  be  drawn  away.  The  time  has  now  come  when 
we  must  recommend  perfect  conservation — not  in  the 
sense  of  hoarding  up  oil  resources,  as  formerly  sup- 
posed, but  of  eliminating  waste  of  oil,  time  and  funds. 
During  the  present  shortage  of  labor  and  casing,  we 
ought  not  to  allow  the  sinking  of  offset  wells  except 
in  cases  where  they  are  sufficiently  far  distant  to  in- 
crease the  total  oil  supply  materially,  considering  the 
whole  life  of  the  field. 

In  a  financial  sense,  too,  where  the  result  of  a  well 
is  in  doubt,  the  time  and  labor  are  of  more  value  to  the 
nation  if  utilized  in  an  outlying  and  promising  territory 
than  on  an  offset  well  100  to  600  ft.  distant  from  neigh- 
boring wells.  This  matter  of  drilling  ought,  in  the 
present  emergency,  to  be  controlled  by  a  Government 
bureau  in  charge  of  an  expert  competent  to  decide  these 
difficult  matters.  The  proper  interval  between  wells 
differs  according  to  depth  and  geologic  formation;  but 
wells  in  general  are  drilled  too  close  together  for  ulti- 
mate economy. 

Duplication  of  Geological  Investigations  and  the 
Proposed  Remedy 

This  brings  us  to  the  fourth  and  perhaps  most  ex- 
pensive class  of  collective  inefficiency  in  oil  prospecting, 
namely,  the  geological  explorations.  In  order  to  be  effi- 
cient, one  or  at  the  most  three  geological  reports  (if 
corroboration  he  necessary)  should  l)e  made  on  an  area. 
Under  the  prevailing  system,  however,  every  company 
is  a  competitor  for  promising  oil  territory  wherever 
it  may  be  found,  and  this  leads  to  a  five-,  ten-  or  one- 
hundred-fold  duplication  of  geological  reports  on  some 
areas.  Localities  as  yet  untested  are  known  to  the 
writer  of  this  article,  which  have  been  examined   or 


studied  in  detail  by  geologists  of  practically  every  im- 
portant oil  company  in  the  United  States.  Few  fields 
exist  where  only  a  single  examination  has  been  made. 

The  matter  of  expense  in  these  investigations  is  not 
the  chief  evil,  but  the  waste  of  time  and  energj'  is  seri- 
ous, comprising,  as  it  does,  one  of  the  causes  of  the 
high  price  of  oil  and  gasoline.  For  instance,  if  10 
geologists  or  geological  groups  (all  of  whom  may  be 
presumed,  for  the  purpose  of  this  exposition,  to  be  prop- 
erly qualified)  report  on  a  given  tract  of  100  square 
miles,  as  is  true  in  many  cases,  they  could,  if  controlled 
by  some  central  authority,  be  collectively  instructed  to 
report  once  only  on  a  tract  of  1000  square  miles.  Or,  if 
necessary,  the  most  competent  geologist  for  the  par- 
ticular field  could  be  instructed  to  report  on  the  100- 
square-mile  tract,  setting  the  other  men  free  for  some 
other  national  service.  All  this  would  doubtless  be  ac- 
complished under  the  German  system;  and  if  we  are 
to  defeat  the  Germans,  we  must  first  learn  from  them 
the  best  of  their  own  system  and  organization. 

The  main  point  is  that  we  are  confronted  by  a  serious 
petroleum  and  gasoline  shortage.  We  must  have  these 
substances  in  order  to  win  the  war,  just  as  we  must 
have  powder,  men  and  food.  The  oil  and  refining  com- 
panies are  at  their  wits  end  to  prevent  the  shortage, 
and  our  only  hope  is  to  discover  new  fields,  and  the 
duty  falls  on  the  geologists  to  replete  the  declining 
production.  Assuming  that  230  qualified  geologists  are 
available  for  searching  for  new  fields  and  that  they 
can  average  two  square  miles  of  detailed  work  per  day 
(a  fair  average  for  work  accurately  done),  they  can 
then,  if  properly  organized  and  controlled,  work  and 
report  in  detail  on  460  square  miles  per  day,  or  167,900 
square  miles  per  year. 

At  present  this  ideal  is  nowhere  approached,  but 
probably  not  over  50,000  square  miles  of  new  territory 
per  year  is  studied  thoroughly,  the  rest  of  the  work 
being  duplication  or  of  a  reconnaissance  nature.  If  the 
ideal  were  realized,  we  could  make  a  complete  appraisal 
of  the  probabilities,  including  individual  well  locations, 
in  all  of  Oklahoma,  Kansas,  and  northern  Texas  in  one 
year,  and  of  the  entire  country  in  15  years. 

Instead,  however,  there  is  only  an  area  estimated  at 
about  200.000  square  miles,  out  of  a  total  of  nearly  1,- 
000,000  square  miles,  which  have  oil  possibilities,  in  the 
United  States,  exclusive  of  Alaska  and  the  Philippines, 
that  has  been  geologically  studied  in  full  detail.  There 
remains  800,000  square  miles  having  possibilities  that 
must  be  studied  before  we  should  declare  the  petroleum 
situation  to  be  absolutely  hopeless. 

With  this  in  mind  and  in  view  of  the  present  emer 
gency,  we  ought  to  have  the  geologists  of  the  United 
States  properly  organized  under  some  efficient  and  quali- 
fied   expert    with    authority    to    assign    them    to    thei 
respective  spheres  of  operation.     Probably  eO"",    of  tha 
total  number  could  be  set  free  for  employment  in  othe 
lines   of   national   service.     The   remaining    100   would 
constitute  an  efficient  corps  with  which  scientifically  ta 
make  a  "drive,"  before  it  is  too  late,  for  the  discover; 
of  all  untested  fields  that  exist. 

The  detailed  workings  of  the  plan  for  the  mobilizatioi 
of  an  entire  profession  can  properly  be  left  to  the  ex« 
pert  intrusted  with  its  fulfillment,  but  they  would  not 
be  difficult.     The  individual  oil  companies  can  pay  into 
the  central  bureau  such  amounts  as  they  now  expend  in 
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their  explorations  and  can  be  assigned  to  favorable  ter- 
ritories, when  discovered,  proportionately  to  their  in- 
vestments. Or,  more  economically  still,  the  central 
bureau  may  be  intrusted  with  all  geologizing,  leasing, 
testing  and  marketing  and  simply  pay  to  the  subscrib- 
ing companies  their  individual  proper  shares  of  the 
profits. 

The  proper  method  of  carrying  out  such  a  mobiliza- 
tion appears  to  be  Governmental  action.  Any  slight  dis- 
advantages accruing  to  individuals  would  be  excusable 
in  view  of  the  great  national  service  rendered  by  a 
comprehensive  plan.  Even  aside  from  its  benefits  as  a 
war  measure,  it  would  be  helpful  to  all  individual  com- 
panies, since  it  would  investigate  all  possible  undiscov- 
ered fields,  instead  of  only  a  few  as  at  present,  with 
the  consequent  certainty  of  finding  some  new  ones  of 
value.  Great  economies  could  be  expected  owing  to  the 
systematizing  and  precaution  against  duplication,  and 
we  might  reasonably  expect  thereby  to  open  up  suflScient 
production  to  tide  us  over  many  years  of  war. 


Iron  and  Steel  in  Great  Britain 

The  production  of  finished  steel  in  Great  Britain  in 
1916  is  reported  by  the  Iron  and  Steel  Federation  as 
follows:  Bloom,  billets  and  rods,  1,945,000;  shet  bars, 
1,272,000;  rails,  271,000;  plates,  1,153,000;  sheets,  78,- 
000;  shapes  and  angles,  757,000;  beams  and  girders, 
346,000;  galvanized  sheets,  132,000;  tin  plates,  577,000; 
total,  6,531,000  gross  tons.  The  production  of  steel  cast- 
ings was  207,000  tons,  of  which  18,000  tons  were  made 
in  electric  furnaces.  The  production  of  wrought  iron 
(puddled  bars)  was  960,000  tons. 


Graphic  Determination  of  Heat 
Units  in  Coal 

The  thermal  values  of  fuel  as  determined  from  an- 
alysis are  not  usually  to  be  depended  upon,  as  the  results 
so  obtained  are  seldom  of  sufficient  accuracy  to  be  of 
value.  The  formula  commonly  used  for  computing  the 
heat  value  from  the  ultimate  analysis  is  credited  to  Du- 
long.  The  original  formula  has  been  modified  to  suit 
special  applications  by  W.  C.  Stripe  and  is  given  in 
Power,  Jan.  11,  1916,  as 

B.t.u.  per  pound  of  dry  coal  =  14,600  C  -\-  62,000 


i-~i) 


+  4000S 


in  which  C,  H,  O  and  S  are  the  proportionate  parts  by 
weight  of  carbon,  hydrogen,  oxygen  and  sulphur.  It  is 
customary  to  determine  ultimate  analysis  on  the  dry -coal 
basis,  and  this  formula  is  correct  only  with  reference  to 
analysis  so  determined.  The  thermal  valuations  deter- 
mined by  calculation  are  only  approximate,  and  equally 
satisfactory  results  may  be  obtained  by  graphic  repre- 
sentation, as  shown  by  Fig.  1. 

Assume  a  coal  having  the  following  ultimate  analysis: 
Carbon,  79.90%;  hydrogen,  4.98;  oxygen,  4.31;  nitro- 
gen, 1.85;  sulphur,  1.13;  ash,  7.83;  moisture,  2.91 ':c. 

Referring  to  Fig.  1,  the  upper  arrowed  line  shows  that 
the  carbon  represents  approximately  11,660  B.t.u.  The 
lower  heavy  dotted  line  shows  that  approximately  2750 
B.t.u.  must  be  added  for  the  4.98%  hydrogen,  when 
4.31%  oxygen  is  present.  The  light  dotted  line  shows 
that  approximately  45  B.t.u.  will  be  obtained  from  the 
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LIS*;,^  sulphur.  The  summation  of  these  three  values 
gives  14,455  B.t.u.  as  the  total  approximate  thermal 
value  of  this  fuel.  Calorimeter  tests  on  coal  of  the 
foregoing  analysis  have  shown  a  value  of  14,380  B.t.u., 
hence  the  results  obtained  graphically  are  satisfactory. 
The  curve  shown  by  Fig.  2  represents  this  relation  and 
was  plotted  from  66  analyses  made  by  the  United  States 
Geological  Survey,  of  coal  from  18  different  states.  As- 
sume a  coal  having  the  following  approximate  analysis, 
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the  Welland  Canal  since  1910  and  has  seen  hard  usage. 
It  has  a  length  of  80  ft.,  a  beam  of  24  ft.  and  is  7  ft. 
deep.  It  is  interesting  that  the  walls  which  were  con- 
structed between  forms  are  2i  in.  thick,  reinforced  with 
steel  rods,  yet  the  barge  is  used  for  carrying  loads  of 
stone,  etc.,  with  conspicuous  success.  Concrete  lighters  i 
have  been  used  for  the  last  six  years  on  Chesapeake  Bay,  ; 
supplying  coal  and  water  to  dredges,  carrying  loads  of 
sand  and  gravel.  With  such  a  craft  there  is  no  neces-  ' 
sity  for  calking  or  painting,  the  up- 
keep is  small  and  there  is  no  danger 
of  decay.  Barnacles  will  not  collect 
on  a  concrete  hull.  Since  1910  rein- 
forced-concrete  barges  have  been  built 
for  use  on  the  various  sections  of  the 
Panama  Canal,  and  their  experience 
has  enabled  the  engineers  to  develop 
a  very  efficient  type  of  vessel  Re- 
cently, concrete  pontoons  were  con- 
structed for  service  as  landing  stages 
for  boats  up  to  65  ft.  in  length.  These 
pontoons  have  a  length  of  120  ft.,  a 
beam  of  28  ft.  and  are  8  ft.  deep. 
They  are  very  thoroughly  reinforced. 
Vessels  that  are  more  like  ships  than 
barges  have  been  built  of  reinforced 
concrete  in  Norway.  The  following 
quotations  that  have  been  selected 
from  the  report  of  the  American  Con- 
sul General  at  Christiania  indicate  the 
extent  of  the  work  under  way  at  that 
time: 


determined  on  a  dry  basis:  Fixed  carbon,  57.5%  ;  vola- 
tile combustible,  35. ©""f  ;  ash,  7.5*^^  ;  moisture,  4.5';r.  In 
Fig.  2  the  heavy  arrowe4  line  indicates  that  the  fixed 
carbon  is  62';c  of  the  total  combustible.  The  light  ar- 
rowed line  indicates  that  with  the  fixed  carbon  and  vola- 
tile combustible  so  proportioned,  a  thermal  value  of  ap- 
proximately 14,950  B.t.u.  per  pound  of  combustible  may 
be  expected.  Then,  if  02.5' r  of  the  fuel  is  combustible, 
the  thermaj  value  per  pound  of  dry  fuel  is  14,950  times 
92.5%,  which  figures  aproximately  13,828  B.t.u. 


Reinforced  Concrete  Ships 

The  problem  that  confronts  our  country  of  increasing 
the  merchant  marine,  says  a  bulletin  of  the  Portland 
Cement  A.ssociation,  requires  the  consideration  of  every 
possible  method  or  material  of  construction.  Several 
prominent  engineers  have  suggested  reinforced  concrete. 

A  San  Francisco  paper  mentioned  in  a  recent  issue  the 
interesting  fact  that  a  local  firm  of  engineers  was  de- 
signing a  ship  with  a  length  of  330  ft.,  a  beam  of  44  ft. 
and  a  depth  of  31  ft.,  with  a  capacity  of  4500  tons — to 
be  built  of  reinforced  concrete.  This  i.s  nothing  new. 
A  concrete  .schooner  was  employed  for  some  years  in 
the  north  Atlantic  coasting  trade,  having  been  con- 
structed about  1898.  The  London  Times  mentions  a 
small  boat  of  reinforced  concrete  built  by  a  Frenchman 
in  1849  and  still  in  service  after  a  test  of  68  years. 

The  concrete  ship  is  only  a  further  development  of  the 
concrete  barge,  and  such  craft  have  been  in  successful 
use  for  years.    A  concrete  barge  has  been  in  service  on 


The  inventor,  M.  Nicolai  Fougner,  an 
engineer,  claims  to  be  able  to  construct 
a  ship  of  any  size  demanded.  He  is  now  building  a  lighter 
for  a  mining  company  at  Sydvaranger  for  the  oversea 
export  of  iron  ore  and  the  import  of  coal.  The  vessel, 
having  a  displacement  of  3000  tons,  is  to  be  ready  before 
the  end  of  the  current  year.  It  is  stated  that  these  con- 
crete ships  can  be  sailed  or  engined  like  other  vessels, 
and  experts  consider  that  a  new  epoch  in  shipbuilding  has 
arrived. 

The  ship  resembles  a  large  barge  and  is  constructed  en- 
tirely of  concrete  with  the  exception  of  the  ribs,  which  are 
of  steel.  This  new  method  has  attracted  much  attention. 
The  Swedish  Minister  of  Marine,  M.  Brostrom,  one  of 
Sweden's  largest  shipowners,  immediately  ordered  a  lighter 
of  some  thousand  tons'  displacement  and  was  present  when 
the  craft  was  launched  at  Moss.  He  was  accompanied  by 
four  experts,  all  of  whom  expressed  much  satisfaction  at 
the  result. 

Two  other  lighters  are  now  on  the  stocks,  and  n  large 
slip  for  a  4000-ton  craft  is  nearly  completed.  More  than 
200  men  are  working  in  th«  new  yards,  and  five  lighters 
have  been  contracted  for  in  addition  to  the  one  completed 
and  the  two  on  the  slips. 

In  view  of  such  examples  proving  the  usefulness  of 
concrete  vessels  of  this  character,  the  Cement  Associa- 
tion bulletin  urges  the  consideration  of  concrete  in  the 
construction  of  ships  which  are  to  increase  our  mer- 
chant marine  to  the  proportions  demanded  by  the 
present  requirements.  If  seagoing  barges  were  to  be 
constructed  or  smaller  craft  suitable  for  lake  trafl^ic, 
this  would  release  for  other  purposes  many  ships  now 
in  use  in  this  capacity.  The  presence  of  the  necessary 
materials  for  a  concrete  vessel  at  so  many  convenient 
places  would  make  it  possible  to  provide  a  large  tonnage, 
and  progress  in  construction  would  be  faster  than  with 
ships  of  steel  or  even  wood.  The  system  seems  to  have 
advantages  of  great  promise. 
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The  Manganese  Ore   Market 

Special  Correspondence 

Prior  to  the  war  the  bulk  of  the  rrtanganese  imported 
into  this  country  came  from  the  Caucasus.  The  cost  of 
production  there  was  so  low  that  it  did  not  pay  to  pro- 
duce manganese  ore  in  this  country.  Next  in  impor- 
tance to  the  Caucasus  came  India,  then  Brazil.  On  ac- 
count of  the  Black  Sea  being  closed  to  all  shipping, 
no  Caucasus  ore  to  speak  of  has  been  exported  from 
Russia,  though  I  understand  that  during  certain  months 
some  of  it  was  shipped  by  water  through  the  Caspian 
Sea,  up  the  Volga  River,  ultimately  to  Archangel  and 
thence  to  Great  Britain.  The  war  demand  has  advanced 
the  price  for  manganese  to  such  an  extent  that  this 
complicated  way  of  shipment  still  left  the  seller  with 
some  profit. 

Caucasus  ore  being  practically  unobtainable  for  this 
market  and  Indian  ore  obtainable  only  under  permit, 
buyers  are  looking  around  for  other  sources  of  sup- 
plies— the  more  so  as  the  importation  of  ferroman- 
ganese  also  became  more  and  more  restricted.  The  con- 
sumption of  manganese  in  this  country  is  equivalent  to 
85,000  tons  of  manganese  ore  monthly,  and  this  quan- 
tity has  to  be  found  in  order  to  keep  the  steel  industry 
going.  Brazil  has  improved  its  mining  to  a  large  ex- 
tent because  of  the  higher  prices  paid  and  a  consider- 
able tonnage  is  now  reaching  us  from  that  quarter. 
Costa  Rica  and  Porto  Rico  are  also  contributing  to  our 
demands,  though  in  a  much  smaller  degree.  Cuba,  too, 
has  helped  to  swell  the  quantities  imported.  Japan  is 
shipping  to  this  country  some  manganese  ore  of 'high 
grade  suitable  for  the  chemical  trade.  To  ship  the 
furnace  ore  from  Japan  and  China,  where  excellent 
ore  can  be  obtained,  is  at  present  impossible,  as  no 
freight  at  reasonable  rates  is  available. 

The  advance  of  prices  for  manganese  ore,  and  the 
buyers'  willingness  to  overlook  impurities  or  partly  to 
forego  penalties  for  such  impurities,  also  their  willing- 
ness to  accept  much  lower-grade  ore  than  ever  before, 
have  brought  into  line  a  number  of  miners  in  this 
country,  and  much  activity  is  shown  in  the  manganese 
deposits  in  California,  Montana,  Arizona  and  Arkansas. 
Considerable  business  has  been  entered  into  with  Cali- 
fornia producers,  but  I  understand  that  the  mining  end 
is  principally  in  the  hands  of  small  miners  and  many  of 
the  contracts  entered  into  have  not  been  carried  out. 
Buyers  will,  therefore,  not  make  contracts  for  any 
length  of  time,  but  will  accept  deliveries  when  actually 
made  upon  schedule  prices.  The  schedules  have  been 
altered  continuously,  and  high-grade  ore  running  49% 
and  over,  which  was  quoted  around  40c.  in  the  early 
part  of  the  war,  is  now  oifered  at  $1.10  per  unit,  f.o.b. 
buyers'  works.  Formerly,  ore  under  38%  could  hardly 
be  sold — now  buyers  are  prepared  to  take  material  from 
33%  upward.  Again,  ore  containing  over  8%  of  silica 
was  subject  to  a  penalty,  and  the  maximum  silica  al- 
lowed, before  the  ore  was  rejected,  was  12%.  Today 
some  of  the  buyers  are  ready  to  accept  manganese  ore 
even  if  it  contains  up  to  20%  of  silica.  Excess  of  silica 
over  8%,  however,  is  penalized  at  the  rate  of  50c.  per 
ton  for  each  unit  of  silica. 

The  United  States  Steel  Corporation  is  still  accepting 
manganese  ore  with  a  penalty  of  only  15c.  for  the  excess 
of  silica  over  8%.     Other  buyers  deduct  fc   of  man- 


ganese for  each  l^r  of  silica  in  excess  of  10.  Phos- 
phorus, also,  is  penalized,  and  a  penalty  of  15c.  a  ton 
for  each  point  over  0.1%  is  charged.  The  maximum 
allowance  for  phosphorus  is  0.2%.  Though  these  limits 
have  been  set,  it  is  possible  by  actual  negotiations  to  get 
an  otherwise  unacceptable  ore  taken  by  the  buyers,  and 
it  is  the  best  for  the  mine  to  ship  a  trial  car  or  cargo 
since,  according  to  the  general  and  physical  character 
of  the  ore,  a  price  can  often  be  fixed  which  is  in  excess 
of  the  actual  schedules  submitted. 

I  have  always  been  of  the  opinion  that  the  scale  of 
prices  paid  was  wrong  in  proportion  to  the  actual  value 
of  ores  to  the  furnace,  depending  on  whether  they  are 
high-  or  low-grade.  Assuming  that  a  standard  ore 
running  50%  or  better  in  manganese,  5'o  to  6%,  silica, 
under  3%  iron,  under  0.1^'c  phosphorus,  and  under  5% 
moisture,  is  worth  $1  a  unit,  it  could  easily  be  shown 
by  actual  figures  that  an  off-grade,  which  would  run 
40%  manganese,  10%  iron  and  12 '^o  silica  is  not  worth 
nearly  half  as  much  when  due  consideration  is  placed 
upon  the  excess  slag  volume  and  excess  amount  of  stone 
and  fuel. 

The  Carnegie  penalty  is  15c.  per  unit  per  ton  for  each 
unit  in  excess  of  8%  silica,  with  the  privilege  of  re- 
jecting any  ore  running  over  12'^r.  While  it  is  true 
that  this  excess  of  silica  would  cost  only  about  $2.50 
if  you  ignored  the  cut  in  production,  yet  if  that  were 
taken  into  consideration,  it  would  cost  very  much  more. 

By  actual  demonstration  at  our  furnace  it  was  proved 
that  our  production  of  80%  ferromanganese  was  cut 
almost  exactly  50%  when  we  changed  from  standard 
ores  to  an  ore  such  as  I  have  described.  At  today's 
high  prices  for  finished  product,  provided  you  can  get 
standard  ores,  it  can  readily  be  seen  that  it  does  not 
pay  to  use  the  low  grades,  even  if  they  were  given  to 
you. 

The  United  States  has  been  producing  quite  a  tonnage 
of  ore  during  the  high-price  period.  I  would  not  be  sur- 
prised to  see  the  production  for  1917  equal  60,000  to 
100,000  tons,  but  I  doubt  very  much  if  10%.  of  this  pres- 
ent production  would  qualify  for  standard  ore,  which 
will  mean,  when  ordinary  prices  for  ferromanganese 
again  prevail,  unless  something  unexpected  is  discov- 
ered, the  United  States  will  return  to  approximately  her 
production  prior  to  the  war. 

If  the  war  continues  for  any  length  of  time  and 
shipping  conditions  become  more  restricted  and  compli- 
cated, the  home  industry  has  a  good  chance  of  develop- 
ing profitable  manganese  mines,  though  I  am  afraid 
that  the  nature  of  the  deposits  and  the  high  cost  of 
labor  in  this  country  will  prevent  these  mines  from 
continuing  when  ample  supplies  of  foreign  ore  are  again 
available.  This  thought  has  so  far  kept  the  larger  in- 
terests from  going  into  manganese  mining  in  this  coun- 
try to  any  large  extent. 


Mt.  Bischoff  Tin  Mine,  Tasmania,  has  recently  de- 
clared its  451st  dividend  of  2s.  6d.  per  share,  bringing 
total  dividends  to  date  up  to  £2,464,500.  This  is  a  rec- 
ord of  steady  production  that  might  be  envied  by  any 
mining  company.  The  Mt.  Bischoff  Tin  Mining  Co.. 
Ltd.,  was  registered  in  1873  and  has  a  paid-in  capital 
of  only  £29,600,  the  company  being  divided  into  12,000 
shares  of  £5  each.  The  Mt.  BischofT  mine  is  at  Waratah 
and  the  smelting  works  at  Launceton,  Tasmania. 
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Prominent  Mining  Engineers  Serving  in  the 
National  Army 


MAJOR  GEOROK  S.   WKINBRRG 


MAJOR    RUCKARD    KURD 


CAI'TAIN     J.     1<      IKVl.NU 
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Use  of  Smelting  Gas  in  Chile 

By  mark  R.  lamb 

We  in  the  States,  who  know  more  about  everything 
connected  with  mining  and  metallurgy,  think  of  smelt- 
ing smoke  only  as  an  aid  in  selling  a  poor  farm.  In 
other  places,  however,  where  they  are  belated,  a  dif- 
ferent use  is  found  for  smoke — a  more  commonplace 
and  less  imaginative  use. 

At  Potosi  part  of  the  gas  is  used  as  fuel  under 
boilers  and  furnishes  enough  power  to  run  the  furnace 
blower.  Part  is  used  to  heat  the  mixture  of  sulphur 
and  whatever  else  it  is  they  use  in  precipitating  silver. 
(Yes,  I  could  look  it  up,  but  you  probably  know,  any- 
way.) Another  part  of  the  gas  heats  and  melts  the  tin 
in  the  refining  pots.  The  rest  goes  to  waste.  I  am 
sure  none  of  it  is  used  to  heat  the  hotel,  because  this 
is  not  heated  by  anything  except  by  the  guests. 

In  Chile,  Don  Gregoria  Donoso  had  much  difficulty 
in  smelting  his  slags  clean,  while  still  using  a  small 
quantity  of  coke.     He  has  a  difficult  ore — all  rock  and 
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iron  and  lime  and  stuff — and  besides  that,  he  runs  a 
huge  ranch  and  a  prominent  bank  and  his  family  con- 
.sists  of  nine  children  and  a  boy,  so  that  as  he  could 
not  be  constantly  at  the  mine,  and  in  order  to  have  the 
smelteo'  run  when  he  was  not  there  and  continue  to 
make  hot,  thin  slag,  he  used  the  smoke. 

At  the  time  of  my  visit  he  ca.Hually  walked  me  up 
to  a  steel  plate  almost  on  the  floor  level  and  nearly 
let  me  step  on  it  before  advising  me  that  it  was  the 
charge  roof — not  floor.  I  looked  around  for  the  furnace 
an  casually  as  possible,  but  he  was  watching  me  glee- 
fully.    "There  wasn't   any   furnace." 

This  plate  had  an  edge  turned  down  six  inches,  dip- 
ping into  a  launder  making  a  water  .seal.  To  charge 
the  furnace,  the  plate  i."*  swung  off  and  the  charge 
dumped  in.  You  tray  he  sure  there  is  never  a  "hot 
top"  in  this  furnace. 

Even  after  .seeing  thi.'t.  I  kept  trying  to  figure  out 
where  the  gas  went.  Where  to  do  suppose?  Why,  out 
through  the  forehearth! 

All  the  heat  of  combustion  of  coke,  iron  and  sul- 
phur is  u.sed  either  to  melt  charge  or  superheat  the 


slag.  See  how  easy  it  is?  Merely  admit  enough  air 
to  the  tuyeres  to  get  a  fine  fluid  melt,  and  enough  air 
to  the  forehearth  to  burn  up  the  gas,  and  there  you 
are.  Try  it.  Try  it  on  a  19 %  zinc  ore,  or  try  it 
where  you  want  to  run  a  high-silica  slag. 

D.jn  Gregorio's  mine  is  at  the  end  of  a  railway,  the 
construction  of  which  he  opposed  tooth  and  nail. 
Curious  that  he  should  oppose  it  v,-hen  it  relieved  him 
of  maintaining  hundreds  of  oxcarts  hauling  coke  and 
supplies.  And  his  reason  for  opposing  it  was  simply 
appalling.  He  said,  "It  is  not  good  business  for  the 
government  to  build  such  a  long  railway  merely  to  help 
me  and  a  few  agricultural  congressmen."  The  railway 
runs  once  a  week,  returning  the  same  date  and  con- 
tinues to  cost  the  government  thirteen  times  the  gross 
receipts. 

But  to  return  to  smoke — at  Chuquicamata  the  smoke 
is  used  for  an  entirely  different  purpose;  to  wit,  to 
harden  and  make  sturdy  the  children  of  the  camp. 
There  is  no  doubt  about  this  being  done  successfully, 
as  any  child  who  has  survived  the  smoke  would  consider 
it  a  picnic  to  live  in  Belgium. 

Besides  the  smoke  from  the  cathode  furnace,  which 
has  a  piquancy  all  its  own,  an  added  interest  to  live 
in  camp  is  given  by  the  touch  of  nitrous  fumes  from 
the  acid  plant.  Sulphur  is  not  expensive,  as  it  is 
brought  from  the  mines  in  Bolivia  at  Ollague,  so  that 
it  is  unnecessary  to  take  particular  pains  to  prevent 
the  escape  of  sulphur  fumes.  Besides,  the  acid  plant 
was  located  windward  so  that  the  only  time  when  the 
denizens  of  this  camp  are  startled  by  the  lack  of  fume 
is  when  the  wind  is  in  ,the  other  quarter  and  they 
get  the  dust  from  the  taillJigs  pile.  While  on  this  topic 
I  would  suggest  to  the  management  that  they  are  over- 
looking an  important  source  of  revenue.  Besides  this 
they  could  be  patriotic  and  make  money  at  the  same 
time. 

In  the  electrolytic  plant  an  elaborate  system  of  gas- 
tlue  exhausters  should  be  installed  over  the  vats  and 
all  the  fume  taken  to  a  compressor  house  and  shipped 
thence  in  steel  bottles  to  the  trenches.  There  is  no 
doubt,  judging  from  the  results  obtained  at  present 
with  the  fumes  in  a  very  diluted  state,  that  if  it  were 
applied  to  the  Germans  in  a  concentrated  form,  we 
would  soon  again  be  their  good  friends. 


Electric  Steel  Production 

The  production  of  steel  in  electric  furnaces  last  year 
was  about  wicc  that  of  1915.  four  times  that  reported 
in  1912,  and  nearly  three  times  that  of  1913.  The  pro- 
duction repor  ed  for  two  years  past  has  baon  in  gross 
tons: 
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No  reports  from  France  for  the  two  years  are  avail- 
able; that  country  made  18.000  tons  of  electric  steel 
in  1913.  The  production  of  the  United  States  in  1016 
was  five  and  one-half  times  that  of  1913.  Electric  steel 
was  made  last  year  in  Sweden.  Norway,  Russia  and 
Italy,  but  no  figures  can  be  secured  for  the  quantities. 
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New  Army  Tables  of  Organization 

The  National  Defense  Act  of  June  3,  1916,  changed 
the  organizations  of  all  the  units  of  the  Army,  which 
necessitated  the  preparation  of  entirely  new  Tables  of 
Organization,  which  give  in  minute  detail  the  number 
and  amount  of  personnel  and  materiel.  The  new  tables 
were  approved  by  Secretary  of  War  Baker,  May  3,  1917. 
The  preparing  and  issuing  of  this  almost  infinite  amount 
of  detail  in  eleven  months  is  a  creditable  piece  of  work. 
The  Army  and  Navy  Journal  gives  the  following  ex- 
tracts from  the  tables,  which  are  published  in  pamphlet 
form  and  may  be  obtained  from  the  Adjutant  General. 

The  aggregate  maximum  strength  of  a  division  of 
Infantrj'  is  28,334  officers  and  men,  and  the  total  of 
wagons  is  1009,  and  of  motor  wagons  493.  There  are 
42  field  pieces,  92  machine  guns,  20,34.5  rifles  and  8651 
pistols.  In  this  division  there  are  three  Infantr\-  bri- 
gades, one  Field  Artilleiy  b-'  jade,  one  regiment  of 
Cavalrj',  one  regiment  of  Engineers,  one  Field  Signal 
battalion  and  one  Aero  squadron. 

The  total  maximum  strength  of  an  Infantry  brigade 
of  three  regiments  aggregates  6193  officers  and  men, 
a  total  of  83  wagons,  6  motorcycles,  219  riding  horses, 
18  riding  mules,  75  pack  mules,  while  344  draft  mules 
are  required,  which  makes  a  to  al  of  657  animals.  The 
number  of  rifles  required  is  5473,  and  606  pistols  and 
18  machine  guns. 

The  Cavalry  brigade,  composed  of  three  regiments, 
has  a  total  maximum  strength  of  4756  offices  and  men, 
113  wagons,  6  motorcycles,  4635  riding  horses,  18  rid- 
ing mules,  87  pack  mules  and  464  draft  mules.  This 
makes  a  total  of  5204  animals.  Eighteen  machine  guns 
are  re^.uired,  4033  rifles  and  4518  pistols. 

A  Field  Artillen,-  brigade  (divisional),  composed  of 
two  regiments  armed  with  3-in.  field  guns,  and  one 
regiment  armed  with  3.8-in.  howitzers,  has  an  aggre- 
gate maximum  strength  of  4030  officers  and  men,  with 
72  guns,  216  caissons,  18  batteiy  wagons,  21  store 
wagons,  21  reel  carts  and  6  motorcycles.  There  are 
1233  riding  horses  and  2160  draft  horses,  making  a 
total  of  3393  horses ;  290  jnules  are  required,  13  rifles 
and  3936  pistols. 

The  maximum  strength  of  the  Field  Artillen,-  brigade 
(Corps)  armed  with  hea\'j'  guns  or  howitzers  and  horse- 
drawn,  composed  of  three  regiments,  aggregates  4135 
officers  and  enlisted  men;  72  guns  are  required,  216  cais- 
sons, 18  battery  wagons,  21  store  wagons,  and  30  i-eel 
carts;  1326  riding  horses  are  needed,  2862  draft  horses. 
12  riding  mules,  6  pack  mules,  and  296  draft  mules ;  13 
rifles  are  required,  and  4008  pistols. 

A  Field  Artillery  brigade  (Corps)  armed  with  heavy 
guns  or  howitzers,  motor-drawn,  and  composed  of  three 
regiments,  has  an  aggregate  maximum  strength  of 
3685  offiecrs  and  men.  It  has  72  guns,  108  caissons,  108 
ammunition  trucks,  27  store  trucks,  90  tractors,  9  re- 
pair trucks,  21  repair  cars,  9  passenger  trucks,  9  tank 
trucks,  37  supply  trucks,  297  motorcycles  with  side  cars, 
and  30  reel  carts.  There  are  723  riding  horses,  108 
draft  horses  and  3  pack  mules;  a  total  of  834  animals. 
There  are  13  rifles  in  the  brigade  and  3558  pis'ols. 

The  maximum  strength  of  a  regiment  of  Engineers  is 
1098  officers  and  men.  It  requires  27  wagons,  292  rid- 
ing horses.  49  pack  mules,  112  draft  mules,  978  rifles 
and  348  pistols. 


A  battalion  of  mounted  engineers  has  a  total  maxi- 
mum strength  of  387  officers  and  men.  It  requires  12 
wagons,  376  riding  horses,  37  pack  mules,  and  52  draft 
mules,  333  rifles  and  363  pistols. 

The  maximum  and  minimum  strength  of  a  Field  Sig- 
nal battalion  aggregates  259  officers  and  men,  with  16 
wagons.  170  riding  horses,  16  draft  horses,  17  pack 
mules,  36  draft  mules,  and  251  pistols. 

The  maximum  and  minimum  strength  of  an  Aero 
squadron  is  173  officers  and  men.  It  is  provided  with 
one  motor  ear,  23  motor  trucks,  24  trailers,  2  repair 
trucks,  6  motorcycles,  12  airplanes,  154  rifles,  173  pistols 
and  12  machine  guns. 

The  total  strengths  of  the  regimen'^s  of  the  several 
arms  of  the  service  are  as  follows:  Engineers,  1098, 
officers  and  men;  Cavalry,  1579;  Horse-drawn  Artillery 
(heavy),  1372;  Motor-drawn  Artillery  (heavj-),  1222; 
Light  Artillery,  3-in.  guns,  horse-drawTi,  1337;  Artil- 
lery (horse),  1176,  and  Mountain  Artillen-,  1081.  An 
Infantry  regiment  consists  of  2058,  officers  and  men. 


"Clinton"  Gas  Pools  in  Ohio* 

By  L.  S.  Panyity" 

The  Cleveland,  Ohio,  gas  pool  is  the  northern  ex- 
tremity of  the  great  "Clinton"  sand-gas  development 
in  Ohio.  Numerous  gas  pools  have  been  developed  in 
this  formation,  which  are  now  more  or  less  connected, 
link  by  link,  forming  an  almost  continuous  gas  pool, 
starting  at  Cleveland  and  running  thence  southward 
through  Cuyahoga,  Medina,  Wayne,  Ashland,  Richland, 
Knox,  Licking,  Fairfield,  Hocking  and  Vinton  Counties. 
The  present  southern  extremity  of  these  connected  pools 
is  in  Richland  Township,  Vinton  County.  A  vertical 
section  of  the  formations  penetrated  here  by  the  drill 
may  be  constructed  from  the  accompanying  table. 

FOR^L\TIO^■S  AT  THE  CLINTON  POOLS 

"Big  Injun"  and  Waverly  shales In  surface  outcrops 

Berea  .'Sandstone      20  to    80  ft.  thick 

Bedford  (Carboniferous)  and  Ohio  (Devonian) 750  to  900  ft.  thick 

"Big  Lime"  (Corniferous  and  Niagara) 570  to  675  ft.  thick 

Interval  "Big  Lime"  to  "Clinton" 175  to  210  ft. 

Interval  "Clinton"  to  Trenton 1,350  ft.  (estimated) 

Spirit-level  elevations  at  the  mouth  of  the  various 
wells  drilled,  and  the  elevation  of  the  sand  calculated 
from  the  logs  of  the  wells  demonstrate  the  monotonous 
monoclinal  structure  of  the  "Clinton"  sand.  Its  develop- 
ment has  shown  few  pronounced  anticlines,  but  there 
remains  a  great  deal  of  unstudied  territory'  where  the 
pools  may  be  associated  with  some  sort  of  folding.  Work 
is  now  under  way  in  another  section  of  the  state,  where 
anticlinal  structure  is  expected. 

Oil  and  gas  have  been  struck  in  various  geologic 
horizons,  the  first  of  which  is  the  Berea  sandstone 
which  contains  water  in  this  territory.  Some  gas  has 
been  encountered  in  the  Ohio  shales,  and  one  or  two 
wells  produce  a  little  oil  from  the  top  of  the  "Big 
Lime."  but  so  far  no  commercial  pool  has  been  devel- 
oped between  the  Berea  sandstone  and  the  "Clinton." 

South  of  Richland  Township  but  two  wells  are  pro- 
ducing gas  from  the  "Clinton"  and  they  are  in  the 
immediate  vicinity  of  the  southern  township  line. 
Numerous  tests  have  been  drilled  in  a  southerly  direc- 
tion as  far  as  the  Ohio  River,  but  without  encouraging 
results. 

•An  abstract  of  a  paper  to  be  presented  at  the  St.  Louis  meet- 
ine  of  the  American  Institute  of  Mining  Engineers  in  October.  1917. 
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The  gas  pools  in  the  township  are  described  by  the 
driller  as  ver>'  "spotted."  All  observed  conditions  in- 
dicate lenticular  sand  bodies,  and  differential  cementa- 
tion has  been  a  great  factor  in  the  accumulation  of 
gas  along  this  monocline.  Another  important  element 
under  consideration  is  the  fact  that  connate  water  is 
rarely  met.  The  stratum  is  considered  free  from  water 
by  the  driller.  No  doubt  where  the  "Clinton"  lies  at 
a  greater  depth  below  sea  level,  connate  water  will  be 
encountered,  when,  of  course,  structural  conditions  will 
be  of  great  importance. 

In  following  up  "wildcat"  wells,  tests  located  along 
the  strike  of  the  formation  have  been  more  successful 
than  those  located  otherwi.se.  The  initial  open-flow 
volume  of  wells  is  about  two  to  four  million  cu.ft.  per 
day.  The  largest  open-flow  measurements  showed  eight 
to  nine  million  cu.ft.  of  gas  per  day  when  they  were 
drilled  in.  The  rock  (or  closed)  pressure  of  the  wells 
is  between  650  and  750  lb.  per  square  inch. 

No  producing  horizon  below  the  "Clinton"  has  yet 
been  found  in  this  township.  In  the  wells  nearest  to 
this  locality  that  have  reached  the  Trenton  limestone, 
which  is  the  producing  horizon  of  northwestern  Ohio, 
it  was  found  barren  of  oil  or  gas.  The  chemical 
analyses  of  this  limestone  in  these  wells  are  not  known 
to  the  writer,  but  it  is  doubtful  whether  the  magnesium 
contents  were  large  enough  to  create  a  sufliciently 
porous  rock  which  might  serve  as  a  reservoir  for 
petroleum.  In  a  well  drilled  north  of  Mount  Vernon, 
Ohio,  analyses  of  the  Trenton  limestone  showed  mag- 
nesium carbonate  varying  from  3.81 ''o  to  5.19%.  Com- 
paring this  with  the  analyses  of  the  Trenton  limestone 
at  Lima,  Ohio,  where  it  is  a  prolific  source  of  oil  and 
gas,  and  the  magnesium  contents  range  from  25  to 
45  "^f,  the  prospects  for  a  Trenton  pool  in  this  territorj- 
appear  to  be  very  slight. 


Lake  Superior  Iron  Ore 

THE  selling  prices  of  Lake  Superior  iron  ores  for 
the  present  season  are  the  highest  recorded  for  a 
number  of  years.  These  prices  are  for  ore  delivered 
at  docks  on  Lake  Erie  ports  and  are  for  hard  Old  Range 
brssemer  ores,  $5.95;  for  Mesabi  bessemer,  $5.70;  for 
Old  Range  nonbessemers,  $5.20,  and  for  Mesabi  non- 
bessemers,  $5.05  per  gross  ton.  The  selling  basis  is,  as 
it  has  been  for  several  years  past,  55''n  iron  and  under 
0.45''-  phosphorus  for  bessemer  ores;  51.5%  iron  for 
nonbessemer  ores.  These  prices  apply  to  all  the  ores 
supplied  to  furnaces  which  buy  their  ores,  that  is,  to 
about  SO'r  of  the  total  output ;  to  those  companies  which 
'"wn  or  lease  their  own  mines  the  actual  cost  is  the  real 
price  which  they  pay  for  their  raw  material.  It  is 
probable,  however,  that  this  actual  cost  in  most  cases 
approximates  nearly  the  selling  prices  and  it  is  not  un- 
fair to  accept  them  as  a  .standard. 

These  prices  or  costs  are  for  delivery  at  Lake  Erie 
ports,  and  from  them  must  be  deducted  the  cost  of  trans- 
portation. Under  the  order  of  the  Interstate  t'omniene 
Commision  made  two  years  ago,  the  maximum  charge 
from  the  mines  to  shipping  ports  on  the  upper  Lakes  is 
60c.  per  ton.  Vessel  freight  rates,  which  in  recent  spi- 
sons  have  been  as  low  as  55c.  and  even  45c.,  advanced 
this  season  to  $1  per  ton,  at  which  a  number  of  charters 
were  made;  and  dock  charges  are  from  5  to  10c.     De- 


ducting these  transportation  charges  leaves  the  amount 
realized  at  the  mines  from  $3.35  to  $4.25  per  ton,  %vhich 
must  cover  the  cost  of  mining  and  loading  and  the  value 
of  ore  in  the  ground,  or  the  royalty  which  is  paid  to  fee- 
owners  in  many  cases,  especially  on  the  Mesabi  Range. 
These  amounts  are  from  $1.50  to  $2  per  ton  higher  than 
have  been  realized  for  several  seasons,  and  in  some  years 
they  have  been  little  more  than  suflicient  to  cover  the 
cost  of  mining,  leaving  hardly  anything  to  cover  royal- 
ties or  depreciation  of  property. 

On  the  Old  Ranges  the  greater  part  of  the  mines  are 
owned  by  the  operating  companies.  On  the  Mesabi  a 
large  part  is  leased  from  fee-owners  on  royalty  pay- 
ments, and  most  of  these  contracts  include  a  minimum 
clause.  The  operators  are  thus  impelled  to  mine  at 
least  the  minimum  quantity  for  the  year,  no  matter 
what  the  prices,  so  as  to  avoid  an  actual  loss. 

In  addition  to  the  cost  at  Lake  ports,  the  furnaces 
using  these  ores  must  pay  the  freight  to  the  point  of 
consumption.  For  the  larger  part  of  these  furnaces  the 
railroad  rate  will  vary  from  $0.50  to  $1.50  per  ton,  the 
average  being  not  far  from  $1.  For  furnaces  anywhere 
east  of  the  Pittsburgh  district  the  cost  would  be  higher, 
in  many  cases  high  enough  to  limit  the  use  of  the  ores. 
For  the  larger  part  of  the  furnaces  supplied  from  the 
Lake  Superior  district  the  cost  of  ore  will  average — ac- 
cording to  the  quality  used — from  $6.05  to  $6.95  per 
ton,  or  from  11.73  to  12.04c.  per  unit  of  iron.  With 
costs  of  $12  to  $14  per  ton  of  iron  for  ore  and  $8  to 
$10  for  fuel,  the  present  prices  of  pig  iron  do  not 
seem  as  high  as  a  comparison  with  those  of  a  few  years 
ago  might  indicate. 


Scientific  Meetings  in  War  Times 

A  number  of  our  scientific  societies  have  deemed  it 
advisable,  "on  account  of  the  war,"  to  either  cancel  or 
postpone  their  future  meetings  and  conventions.  The 
American  Electrochemical  Society,  writes  Colin  G.  Fink, 
the  president,  disapproves  of  this  action,  and  at  its  recent 
board  meeting  adopted  resolutions  encouraging  rather 
than  discouraging  the  holding  of  meetings. 

In  order  to  expedite  the  solution  of  many  of  the  new 
problems,  he  says,  that  have  arisen  as  a  direct  conse- 
quence of  our  martial  state,  unrestricted  discussion  of 
the  problems  (with  but  few  exceptions)  at  scientific 
meetings  is  bound  to  give  a  clearer  understanding  of 
the  real  points  at  issue.  Meetings  of  scientific  and 
technical  societies  have  ever  served  as  a  great  stimulus 
for  their  members  and  have  been  a  "clearing  house" 
for  many  of  the  best  thoughts  and  ideas  of  our  pro- 
fessional men. 

Let  us  follow  the  good  example  set  us  by  England. 
When  England  found  herself  confronted  with  a  serious 
shortage  of  sulphuric  acid,  glass,  dyes,  electrodes,  brass, 
furnaces,  etc.,  the  .scientific  societies  arranged  sym- 
posiums on  these  subjects  and  invited  not  only  all  the 
members  to  attend,  but  further,  urged  tho.se  factory 
men  who  were  not  members  to  come  to  the  meetings 
to  give  their  views  and  experiences  and  to  learn  all 
they  could  in  return. 


Quicksilver  production  in  Italy  in  1916  amounted  to 
1,093,851.5  kg.,  according  to  "Ras.segna  Mineraria."  In 
1915  the  production  was  985,514  kg. 
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Mining  at  Juneau,  Alaska 


By  Floyd  W.  Parsons 


The  condition  of  the  Alaskan  gold-mining  in- 
dustry is  not  particularly  good  at  present,  hut 
there  is  hope  that  conscientious  and  skillful 
management  may  considerably  improve  its 
status.     Alaska  Juneau  is  improving  steadily. 

ALASKA,  in  a  mining  way,  was  once  a  name  to  con- 
jure with.  Some  time  it  may  again  come  into  its 
own,  but  today  there  is  much  gloom  in  Uncle  Sam's 
northwestern  territory.  The  United  States  paid  $7,000,- 
000  for  this  near-arctic  empire  and  has  been  repaid  a 
hundred-fold  for  its  trouble.  King  Gold  was  once  mon- 
arch, now  King  Salmon  seems  to  hold  sway.  The  fish  run 
in  good  form  and  in  regular  season.  The  men  who  catch 
them  play  a  fairly  sure  bet;  but  not  so  wich  the  miner 
who  tunnels  for  the  elusive  quartz — science  and  knowl- 
edge count,  but  chance  counts  also,  and  there  is  the  lure. 
It's  the  gamble  that  charms  the  seeker  and  leads  him  to 
suffer  much  to  attain  his  goal. 

Some  succeed — many  fail.  They  all  go  away  saying 
good-bye  and  promising  never  to  return,  but  they  come 
back — it's  in  the  blood. 

The  Government  is  pushing  ahead  with  the  railroad 
from  Anchorage  to  Fairbanks.     Here  Uncle  Sam  has  an 


In  the  Juneau  district  the  gloom  has  been  increased 
by  the  Treadwell  disaster.  Even  the  fact  that  but  one 
life  was  lost  when  more  than  a  hundred  might  have 
perished,  has  not  dispelled  the  deep  sorrow.  The  Tread- 
well  management  deserves  great  credit  for  its  carefully 
arranged  patrol  system  that  made  it  possible  to  get  15C 
men  out  of  the  workings  in  90  minutes  from  the  time 
the  trouble  was  first  noted.  At  1:10  a.m.,  40  minutes 
after  the  last  man  was  out,  the  ground  let  go  and  the 
whole  mine  was  flooded. 

The  Mexican  and  Treadwsll  mines  were  entirely  los  . 
The  Ready  Bullion  mine,  which  was  connected  under- 
ground with  the  Mexican,  was  saved  by  a  heavy  con- 
crete bulkhead  built  in  tha  connecting  tunnel.  When  the 
ocean  first  came  in,  the  water  squirted  out  of  the  Mexi- 
can shaft  to  a  heijht  of  200  f  .  This  was  probably  the 
moment  of  maximum  pressure  on  the  bulkhead.  This 
barrier  has  been  further  strengthened.  The  Ready 
Bullion  is  still  operating,  but  is  short  of  labor.  It  is 
likely  that  many  miners  are  afraid  to  work  in  this  mine. 

To  show  how  completely  the  mines  are  lost  i:  is  only 
necessary  to  say  that  in  the  Treadwell  shaft,  which  was 
1800  ft.  deep,  soundings  indicate  that  it  is  now  full 
of  waste  up  to  800  ft.  from  the  collar.  The  central 
shaft,  which  was  2800  f  .  deep,  is  full  up  to  1400  ft. 
The  Mexican  shaft,  2100  ft,  deep,  is  full  up  to  1100  ft. 


THE  AL.\SK.^  JUNE.\U  MILL. 

opportunity  to  study  the  labor  situation  first-hand.  The 
Government  has  had  to  enter  the  market  and  bid  for 
men,  and  it  has  outbid  many  of  the  private  companies. 
Still  the  supply  is  insuflticient.  The  complexity  of  the 
labor  problem  and  certain  helpful  relief  measures  may 
appeal  more  forcibly  to  Washington  lawmakers  because 
of  this  Federal  railroad  building  in  Alaska.  At  least 
let  us  hope  so. 

The  blueness  of  Alaskans  just  now  is  perhaps  more 
due  to  the  labor  outlook  than  it  is  to  a  slowing  up  in 
the  number  of  important  new  discoveries.  No  district 
has  enough  men.  Certain  localities  can  pay  no  higher 
wages,  and  in  cases  where  companies  are  running  com- 
pany boarding  houses,  such  institutions  just  now  are 
showing  net  losses,  due  to  high  food  costs.  Mining 
labor  generally  in  Alaska  is  not  unionized. 


THE   PERSEVERANCE   MILL 

It  is  quite  c:!rtain  that  but  a  very  small  area  remained 
unworked.  The  Treadwell  plants  have  a  large  salvage 
value,  and  the  company  is  realizing  high  prices  for  its 
extensive  equipment. 

There  is  hope  in  the  hearts  of  many  in  Juneau  tha' 
the  new  Alaska  Juneau  mine  will  redeem  the  situation, 
and  there  is  some  foundation  for  the  hope.  Juneau  will 
never  be  a  high-grade  mine.  The  ore  will  likely  not 
average  more  than  a  dollar  a  ton  in  the  mill  run.  This 
is  without  question  a  disappointment  to  many.  How- 
ever, Juneau  will  certainly  average  a  lower  cost  than 
was  ever  thought  possible.  If  luck  has  been  against  the 
company  in  the  matter  of  ore  values,  it  has  been  with 
the  management  in  other  ways. 

Here  are  two  bodies  of  ore  separated  by  a  fault  known 
as  the  Silver  Bow  fault.     The  slip  has  separated  the 
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bodies  a  distance  of  2000  ft.  The  north  orebody  has 
been  developed;  the  south  orebody  has  only  been  tunnel- 
ed and  crosscut  in  several  places.  The  surface  of  this 
south  zone  shows  values  rather  above  the  average,  and 
a  raise  has  been  driven  to  daylight  through  which  a 
small  tonnage  of  this  ore  will  be  immediately  obtained ; 
in  fact,  it  is  being  secured  now.  It  is  likely  that  this 
surface  ore,  however,  will  only  be  available  as  a  summer 
proposition.  However,  there  is  no  reason  for  pushing 
the  development  of  the  south  orebody,  because  the  north 


The  ore  is  brought  to  the  mill  in  10-ton  steel  cars 
equipped  with  air-brakes.  These  cars  are  pulled  by 
electric  locomotives,  the  equipment  consisting  of  three 
Westinghouse  9-ton,  two  Westinghouse  18-ton  and  one 
Jeffrey  10-ton  locomotive.  From  30  to  50  loaded  cars 
are  hauled  each  trip.  Four  cars  are  dumped  at  a  time 
by  a  huge  cylindrical  tipple. 

The  main  haulway  extends  into  the  mountain  running 
along  the  Silver  Bow  fault  and  is  known  as  the  Gold 
Creek  Tunnel.     This  tunnel    (No.   A  level  on  section) 
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zone  is  wholly  prepared  and  has  easily  available  enough 
ore  to  feed  the  mill  at  maximum  capacity  for  some  years. 
The  mill  is  on  the  side  of  the  mountain  facing  the 
?hannel.  The  portal  to  the  mine  is  on  the  opposite  aide 
if  this  mountain.  Mine  and  mill  are  connected  by  a 
substantial  double  track  haulway  equipped  with  50-lb. 
rails  on  loaded  track  and  40-lb.  on  track  for  empties. 


traverses  the  ore  zone  running  east  to  west.  Drift.-* 
4315  and  4291  branch  off  this  tunnel  and  traverse  the 
limits  of  the  orebody,  as  well  as  constitute  the  main 
haulage  roads  for  the  fourth  level.  Ore  from  the  upper 
levels  is  sent  down  through  raises,  40  in  number,  to  the 
bulldozing  chambers,  where  unusually  large  pieces  are 
shot  and  reduced  to  a  proper  size.     Heavy  T-iron  grates 
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spaced  about  3  ft.  apart  form  the  bottom  or  screen  for 
the  bulldozing  chambers. 

Levels  in  this  north  orebody  are  250  ft.  apart.  The 
scheme  of  driving  the  raises  is  clearly  shown  in  the 
accompanying  illustrations.  No  more  simple  method 
could  possibly  have  been  devised.  In  addition,  the  ore 
has  lent  itself  so  readily  to  this  system  of  working  that 
it  has  actually  mined  itself.  Much  of  it  requires  no 
shooting  at  all,  so  that  it  is  only  a  mati.er  of  drawinj  it 
out.  I  do  not  see  how  the  cost  of  mining  and  milling 
can  be  over  40c.  a  ton  when  the  production  gets  up  to 
anywhere  near  a  normal  tonnage.     Tailings  should  not 


all  the  necessary  power  for  the  drills.  Various  types 
of  Ingersoll-Rand  and  Sullivan  drills  are  used.  Piston 
drills  are  employed  in  the  open  pits  and  jackhamers  are 
used  for  plugging.  Battery  blasting  is  employed  in  all 
the  opencuts;  Du  Pont  40  per  cent,  ammonia  powder 
is  used. 

Alaska  Juneau  is  starting  operation  at  an  inauspi- 
cious moment.  The  value  of  gold  was  never  so  low.  An 
ounce  of  the  precious  metal  today  has  barely  half  the 
purchasing  power  it  had  several  years  ago;  however, 
Asia  is  hoarding  the  metal,  a  large  part  of  the  present 
production  is  going  into  the  arts  and  new  mines  are 


exceed  20c.,  so  tha!;  any  mill  run  above  60c.  a  ton  ought 
to  be  profit.  These  are  the  figures  of  F.  W.  Bradley, 
president  of  the  company. 

The  mill  is  a  remarkably  fine  steel  structure  equipped 
up  to  the  minute.  The  ore  goes  first  to  a  jaw  crusher, 
then  to  the  gyratory  crushers,  from  here  to  the  ball  mills 
and  then  part  to  roughers  and  oversize  to  the  tube  mills. 
From  the  tube  mills  the  fines  go  to  the  finishing  tables, 
the  iron  concentrates  to  the  ball  mills  and  the  galena  con- 
centrates to  re-treatment. 

The  ball  mills  were  designed  by  the  management,  and 
some  experimenting  has  been  necessary  to  get  a  satis- 
factory liner.  The  difficulty  has  now  been  overcome,  and 
August  should  see  a  material  increase  in  the  mill  out- 
put. Not  more  than  70  men  will  be  required  to  operate 
the  mill. 

In  summer,  the  power  plant  uses  water  power,  fuel 
oil  when  water  is  not  available.  There  are  four  Babcock 
&  Wilcox  boilers.  There  is  also  a  6000-kw.  Curtiss 
steam  turbine,  installed  by  the  General  Electric  Co. 
Room  has  been  provided  and  the  foundation  is  ready  for 
a  second  turbine,  should  one  ever  be  needed. 

Compressed  air  is  carried  into  the  mines  at  90  lb.  One 
Ingersoll-Rand,  Rogler  valve  type  4750  cu.ft.  and  two 
small  Imperial-type  Ingersoll-Rand  compressors  supply 


PLAN,   ALASKA  JUNEAU  MINES,    SHOWING   APPROXIMATE 
OUTLINE  OF  OREBODY   OX  NO.    4   LEVEL 

coming  in  very  slowly.  If  a  day  of  reckoning  and  in- 
dustrial readjustment  should  fail  to  follow  the  finish  of 
the  war,  gold  is  going  to  be  scarce  and  nations  may 
have  to  pay  a  premium  for  it.  Such  a  case  would  be 
unusual,  but  the  situation  is  unusual  and  a  remedy  will 
have  to  be  forthcoming. 

Treadwell  is  gone.  I  cannot  help  feeling  that  the 
same  management  with  the  lower-grade  Juneau  proposi- 
tion may,  through  knowledge  born  of  experience,  pro- 
duce a  property  that  will  be  as  profitable  eventually  as 
was  the  famous  old  mine  across  the  channel. 


Increased  Production  of  Lead 
Washington  Correspondence 

It  is  to  Idaho,  Utah  and  Missouri  that  the  United 
States  must  look  for  the  greater  portion  of  the  increase 
in  lead  production  during  the  remainder  of  the  war, 
according  to  C.  E.  Siebenthal,  of  the  Geological  Survey. 
He  points  out  that  Idaho  has  averaged  46,000  tons  more 
of  refined  lead  yearly  during  the  war  than  for  the  four 
years  preceding  it.  Utah  has  averaged  over  40,000  tons 
more  and  Missouri  38,000  tons  more.  Under  the  stimulus 
of  the  unprecedented  high  prices  of  lead,  all  the  lead- 
producing  states  should  show  gains.  Oklahoma  should 
make  a  much  larger  gain  in  1917  than  in  1916. 

With  internal  conditions  in  Mexico  reaching  a  sta!:e 
which  will  permit  of  smelting  operations,  increased  im- 
ports of  lead  are  expected  from  the  southern  republic. 
Before  the  war,  the  only  lead  bullion  exported  from  the 
United  States  was  that  refined  from  the  Mexican  ore, 
which  had  the  benefit  of  the  customs  drawback.  From 
January  to  March  of  1917,  14,970  tons  of  domestic  lead 
was  exported. 
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Mining  Expansion 

By  Homer  A.  Guck* 

During  the  life  of  every  great  mining  corporation, 
with  the  exception  of  a  few  in  isolated  districts,  there 
comes  the  time  when  the  management  must  decide  as 
to  whether  it  is  going  to  confine  future  operations 
entirely  to  the  limitations  of  its  properties  or  to  expand, 
either  by  the  purchase  of  adjoining  properties  or  by 
exploration  in  the  same  or  other  districts.  Some  promi- 
nent and  successful  mining  organizations  take  the  stand 
that  when  a  mine  is  worked  out  the  organization  goes 
to  pot,  the  machinery  ought  to  be  scrapped  and  the 
affairs  wound  up. 

Ten  years  ago  the  Calumet  &  Hecla  corporation,  for 
many  years  the  largest  copper-producing  property  in 
the  world,  decided  upon  a  policy  of  expansion.  A 
survey  of  the  results  are  at  this  time  interesting.  The 
company  had  a  wonderfully  efficient  organization;  it 
had  great  quantities  of  copper  conglomerate  rock  still 
unmined;  it  had  the  Osceola  amygdaloid,  right  parallel, 
showing  fairly  good  results;  it  had  millions  invested 
in  its  enormous  mining,  milling  and  smelting  plants; 
some  of  the  conglomerate  shafts  were  at  the  end  of  their 
usefulness.  The  management  determined  that  its  or- 
ganization should  not  only  be  maintained,  but  should 
be  improved  and  brought  up  to  a  state  of  higher  effi- 
ciency. It  likewise  determined  that  its  great  surface 
plant  should  be  utilized  to  the  benefit  of  numerous 
smaller  mines  in  the  immediate  vicinity.  This  deter- 
mination resulted  in  the  purchase  of  interests  in  other 
properties  in  the  Lake  Superior  district.  At  the  time 
of  the  purchase  only  two  of  the  properties  were  making 
a  profitable  showing. 

Purchases  of  the  Calumet  &  Hecla 

The  Calumet  &  Hecla  paid  over  $20,000,000  to  secure 
part  interests  in  Ahmeek,  Allouez,  Centennial.  Cliff, 
Gratiot,  Isle  Royale,  La  Salle,  Laurium,  Osceola,  Seneca, 
Superior,  Tamarack  and  White  Pine,  and  a  complete 
interest  in  other  properties,  none  of  which  is  returning 
anything  to  the  company,  and  has  paid  off  every  dollar 
of  the  indebtedness  contracted  to  secure  its  varied  sub- 
sidiary interests.  Provided  that  during  the  second  half 
of  1917  the  copper  industry  maintains  the  average  price 
already  contracted  for  for  the  first  six  months,  the 
treasury  should  receive  in  earnings  from  its  subsidiaries 
alone  a  .sum  of  $.5, -500,000.  The  actual  earnings  of  the 
subsidiaries  of  the  company  for  the  year  1916  were 
$4,200,000.  This  is  not  the  total  earning  of  these  sub- 
sidiaries, nor  the  dividends,  but  the  earnings  on  the 
stock  held  by  the  Calumet  &  Hecla  company.  Two 
years'  actual  earnings  of  the  profitable  subsidiary  stock 
is  equal  to  one-half  of  the  total  amount  invested  in 
these  same  subsidiaries. 

By  the  payment  of  the  last  of  four  large  notes  given 
to  the  Bigelow  interests  in  exchange  for  their  stock 
in  what  are  now  profitable  subsidiaries  of  the  com- 
pany, the  entire  indebtedness  is  cleaned  up.  The  books 
show  that,  with  the  exception  of  two  years,  the  divi- 
dends on  subitidinry  .stock  held,  more  than  paid  the 
interest  charges  on  these  notes.  In  1909  the  dividends 
overcame  the  interest  by  $7830.     In   1910  the  interest 
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charge  overcame  the  dividends  by  $56,800.  In  1911 
the  interest  overcame  the  dividends  by  $90,355.  In 
1912  the  dividends  overcame  the  interest  by  $468,540, 
in  1913  by  $716,379.  in  1914  by  $78,962,  in  1915  by 
$737,816.  In  1916  the  dividends  received  were  approxi-  j 
mately,  $2,500,000,  so  that  the  total  received  in  divi- 
dends to  date,  over  and  above  interest,  is  $4,362,372. 

The  Bigelow  notes  represented  in  total  $8,519,000. 
They  were  paid  off  out  of  the  earnings  and  subsidiary 
earnings  much  sooner  than  originally  planned.  There 
was  one  five-year  note  for  $1,700,000,  two  10-year  notes 
for  $1,000,000  and  $1,685,000  respectively,  all  at  5',., 
which  have  been  paid;  also  one  note  due  two  years 
hence  and  for  $4,134,000  at  4''f.  which  has  been  called 
for  payment.  This  total  did  not  represent,  by  any 
means,  the  total  outlay  of  the  company  in  its  stock 
ownership.  The  Bigelow  syndicate,  which  at  that  time 
controlled  the  Osceola  Consolidated,  really  owned  a  very 
small  amount  of  Osceola  stock,  and  the  Calumet  &  Hecla 
company  was  compelled  to  buy  on  the  open  market  more 
stock  than  it  secured  from  Bigelow.  The  Centennial 
and  Allouez.  secured  from  other  interests  entirely, 
were  paid  for  out  of  the  Calumet  &  Hecla  treasury, 
at  the  time  when  few  of  these  properties  were  paying 
dividends,   most   of  them   being   exploraton.-. 

Today  the  market  value  of  these  stocks  is  approxi- 
mately $22,000,000,  the  Bigelow  group  totaling  at  least 
$15,930,000,  figuring  Ahmeek  at  $10,000,000,  Osceola  at 
$3,000,000,  Isle  Royale  $1,155,000.  the  dividend  on 
Tamarack  as  $1,000,000.  the  sale  of  Seneca  and  the  pay- 
ment of  the  outstanding  indebtedness  carried  on  the 
company's  books  as  money  loaned  for  e.xploring  that 
property  at  $775,000.  Besides  these  there  are  the  Cliff. 
Laurium.  Frontenac.  including  the  old  Central.  Manitou 
and  a  number  of  others  which  have  a  substantial  taxable 
and  actual  value,  but  no  market  values. 

The  interest  which  the  company  owns  in  Allouez  is 
$2,800,000,  in  Centennial  $1,000,000,  in  La  Salle  $600,- 
000.  in  Superior  $750,000.  White  Pine  and  Gratiot  can 
be  figured  at  approximately  $1,000,000.  for  the  Calumet 
&  Hecla  is  assured  of  the  reimbursement  of  everj-  dollar 
spent  in  the  White  Pine  as  well  as  one-half  of  the  profits. 

The  Gratiot  is  optioned  to  the  Lewisohn  interests, 
who  have  taken  over  the  Seneca,  and  it  is  likely  that 
the  option  will  be  exercised,  so  that  Gratiot  will  return 
to  the  company  the  half  million  expended  in  the  effort 
to  secure  commercial  copper  there. 

The  Value  of  a  Policy  of  Expansion 
Under  the  circumstances  the  expansion  policy  in  the 
case  of  the  company  has  proved  a  good  thing  from  every 
viewpoint.  As  it  now  stands,  all  earnings  of  subsi- 
diaries are  "velvet,"  and  from  the  viewpoint  of  the 
sub.sidiaries,  they  have  succeeded  beyond  expectations. 
Isle  Royale,  operating  under  other  names  before  the 
Caluiiiot  &  Hecla  itself  was  discovered,  never  paid  a 
dividend  until  it  became  a  Calumet  &  Hecla  subsidiary. 
Three  dividends  have  been  paid.  Allouez,  for  35  years 
up  and  down  and  out  with  a  regularity  that  made  the 
stock  a  market  figure  and  little  else,  is  now  on  a  profit- 
iihle  producing  basis,  good  for  at  least  20  years  at  at 
least  10,000,000  lb.  a  year.  These  are  two  brilliant 
examples.  O.sceola  Consolidated  last  year  earned  $29 
per  share  and  is  far  from  going  to  the  wall  as  antici- 
pated a  few  years  ago.    The  South  Kearsarge,  its  richest 
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mine,  is  of  course  nearing  its  end,  but  both  the  North 
Kearsarge  and  the  old  Osceola  have  potentialities,  both 
in  the  quality  of  and  the  possibility  of  handling  lower- 
grade  rock.  Ahmeek  has  been  the  best  purchase  of  all, 
and  Tamarack  the  biggest  disappointment,  Ahmeek's 
production  having  practically  doubled  since  it  came 
under  the  Calumet  &  Hecla  domination. 

When  this  policy  of  expansion  was  at  its  most  critical 
point,  there  were  difficulties  that  for  a  time  made  suc- 
cess look  a  long  ways  off.  When  the  company  proposed 
a  consolidation  of  all  subsidiaries  with  the  main  parent 
company,  there  resulted  long  drawn  out  litigation  from 
shareholders  of  subsidiaries  who  did  not  like  the  con- 
ditions and  terms.  Ultimately  the  consolidation  was 
dropped.  Then  came  the  Moyer  strike  with  its  year  of 
terror  and  difficulties.  But  to  offset  these  unfavorable 
difficulties  came  the  unusual  price  for  the  metal,  which 
continues  to  prevail. 


Mining  Manganese  Ore  with 
Cableway  Excavator 

A  dragline  excavator  used  at  the  Crimora  mines  at 
Crimora,  Va.,  for  excavating  manganese  ore  from  the 
pit  is  described  in  Engiyieering  and  Contracting.  The 
excavator  has  a  li-cu.yd.  bucket  of  the  Schofield-Burkett 
type.  This  bucket  dumps  the  material  into  a  revolving 
bin  having  a  capacity  of  50  tons.  From  this  bin  the 
material  is  transported  to  the  washer  by  means  of  an 
incline  gravity  railway,  two  4-cu.yd.  side-dump  cars 
being  used.  From  these  cars  it  is  dumped  into  the 
main  storage  bin  at  the  head  of  the  mill.  The  material 
leaving  the  bin  passes  over  stationary  grizzlies,  spaced 
3  in.  apart.  The  fines  or  under  size  go  back  into  a 
25-ft.  McLanahan  stone  washer,  the  oversize  passing 
on  to  a  moving  grizzly  (also  spaced  3  in.  apart)  and 
are  deposited  upon  a  drag  conveyor.  This  conveyor 
carries  the  large  lumps  to  a  slugger  roll  crusher.  Here 
the  material  is  crushed  to  3  in.  and  sent  into  the  log 
washers,  making  a  uniform  feed  of  3  in.  and  under; 
leaving  the  log  washers,  the  material  passes  into  a 
revolving  screen,  perforations,  2-in. ;  the  undersize 
passes  into  screen  No.  2,  perforations  3-in.  and  1-in. 
The  oversize  of  No.  1  screen  is  elevated  to  a  picking 
belt,  where  the  silica  and  iron  are  removed  and  the 
clean  ore  goes  over  the  belt  into  the  ore  bin.  The 
oversize  from  No.  2  screen  is  elevated  to  a  picking 
belt  No.  2,  following  the  same  process  as  No.  1 ;  under- 
size passing  into  screen  No.  3,  perforations,  ^'V-in.  This 
screen  acts  as  a  slime  screen,  removing  all  the  slimes 
before  the  material  is  elevated  to  two  sets  of  four- 
compartment  McLanahan  stone  jigs. 

The  mill  is  built  in  two  units.  It  has  been  found 
through  recent  operations  that  a  considerable  loss  of 
ore  is  entailed  in  No.  3  screen,  therefore,  the  manage- 
ment is  planning  an  additional  unit  for  further  recovery. 
In  connection  with  this  unit  it  is  proposed  to  install  a 
Dorr  thickener,  by  means  of  which  approximately  60 'vr 
of  the  water  may  be  reclaimed  for  further  use.  The 
solids  made  by  the  thickener  will  be  further  treated 
in  the  additional  unit. 

The  mill  as  designed  and  installed  has  a  capacity 
for  treating  1000  tons  of  material  per  10  hours.  The 
plant  as  designed  can  handle  over  100  tons  of  washed 


ore  daily.  A  recent  laboratory  test  of  the  material 
as  shown  up  in  the  excavator  gave  an  average  man- 
ganese yield  of  5.42.  This  yield  has  also  been  borne 
out  by  recent  drillings  covering  the  area  tested  of  the 
known  Crimora  basin. 

The  main  milling  plant  consists  of  buildings  and 
bins,  in  three  sections,  66  x  150  ft.,  in  which  the  ore- 
bearing  material  is  received  at  a  100-ft.  elevation.  The 
entire  equipment  is  of  the  most  modern  and  substantial 
character,  all  automatic,  with  individual  electric  drives. 
In  the  power  house  there  has  been  installed  500-hp. 
boiler  capacity,  Corliss  engine,  generator,  dynamos  and 
auxiliary  machinery.  This  is  housed  in  a  building  35 
X  100  ft.  In  addition  there  has  been  equipped  a  modern 
machine  shop,  30  x  60  ft.,  and  other  buildings. 

A  reservoir  has  been  made  in  the  mountains  hav- 
ing a  storage  capacity  of  27,000,000  gal.  of  water.  The 
water  from  this  reservoir  is  conducted  to  the  mill 
through  a  6000-ft.  flume  line  under  a  40-ft.  head.  In 
addition,  another  reservoir  is  now  under  construction 
for  impounding  about  17,000,000  gal.  of  water.  The 
mill  as  designed  and  when  operating  full  capacity  re- 
quires about  1,000,000  gal.  of  water  per  day,  which,  if 
no  recovery  of  water  were  made,  would  insure  maxi- 
mum operations  for  nearly  two  months;  this  would 
extend  through  the  most  prolonged  period  of  drought 
ever  experienced  in  the  district. 

The  refuse  from  the  mill  is  conducted  to  the  sedi- 
mentation basin,  which  can  handle  1,500,000  gal.  of 
water  per  day. 


Determining  Copper  Costs 

Washington  Correspondence 

Ac^^ual  work  of  calculatin:!  copper  coats  has  been  be- 
gun by  the  Federal  Trade  Commission.  The  work  is 
under  the  direction  of  Dr.  L.  H.  Haney.  Two  groups 
of  accountants  already  are  at  work.  One  group  is  in 
Utah  and  another  is  in  New  York. 

The  trade  commission  feels  that  is  has  been  particu- 
largly  fortunate  in  obtaining  the  services  of  several  ac- 
countants who  have  had  long  experience  in  copper-mine 
accounting.  The  speed  with  which  this  work  will  be 
accomplished  will  depend  upon  the  ability  of  the  com- 
mission to  secure  the  services  of  men  having  sufficient 
experience  and  ability  to  undertake  the  highly  technical 
problem  presented.  Dr.  Haney  also  is  in  charge  of  the 
investigation  to  determine  the  produc';ion  costs  of  lead, 
zinc  and  aluminum. 


British  Metal  Imports 

Imports  of  metals  other  than  iron  and  steel  in  Great 
Britain  for  the  five  months  ended  May  31,  are  reported 
as  follows,  in  gross  tons: 

1916  1917  C'hai.Kis 

Copper,  metal 48,250  J8.460  D.     9,790 

Copper  matte  and  precipitate 1 7.727  1 0.404  D.    7. 523 

Totalcopper 57.114  43.662  D.  13,452 

Tin 15,172  12,847  1)      2,325 

Lead 76,378  50,715  D.  25,663 

Zinc 16,665  26,095  I.     10,030 

Zinc  is  the  only  metal  showing  an  increase  this  year. 
There  were  decreases  of  23.6%  in  copper,  18.6%  in 
tin  and  33.6%  in  lead;  an  increase  of  60.3%  in  zinc. 
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Dangers  Accompanying  Use  of  Carbide' 


The  carbide  lamp  has  largely  displaced  the  crude, 
spouted  oil  lamp  as  an  illuminator  in  mines.  The 
handling  of  the  carbide  lias,  however,  brought  its 
own  problems  and  dangers.  The  substance  em- 
ployed is  chemically  unstable  and  possesses  a 
strong  affinity  for  water.  If  placed  in  contact 
with  any  explosive,  fulminate,  dynamite  or  pow- 
der, provided  that  explosive  carries  moisture, 
grave  possibilities  are  at  once  developed. 

NOBODY  regrets  the  passing  of  the  spout  oil  lamp. 
It  was  a  dirty,  unsanitary  makeshift  at  best.  The 
marvel  is  that  it  remained  so  long  without  a 
rival.  Here  and  there,  where  naked  lights  are  per- 
mitted, isolated  individuals  still  hang  on  to  it,  in  spite  of 
the  scorn  of  their  more  progressive  neighbors.  But 
their  numbers  are  steadily  shrinking,  and  the  day  is  not 
far  distant  when  it  will  have  gone  the  way  of  the  tallow 
dip  and  the  hemp  rope,  with  none  to  mourn  its  mature 
demise. 

"Carbide"  has  come  to  stay.  It  is  a  convenient,  clean 
and  dependable  source  of  an  efficient  illuminant.  The 
clear  penetrating  light  from  the  combustion  of  its 
acetylene  product  has  wrought  a  great  improvement  in 
mining  conditions.  More  efficient  work,  greater  safety 
and  a  cleaner  product  are  among  some  of  the  results 
to  its  credit.  Furthermore,  a  careful  counting  of  costs, 
as  compared  WMth  oil,  strikes  the  balance  decidedly  in 
favor  of  the  use  of  carbide. 

Should  Be  Handled  with  Reasonable  Care 

After  we  have  conceded  all  these  advantages  to  car- 
bide, there  are,  however,  other  features  to  be  considered. 
The  product  has  been  introduced  and  distributed  wide- 
ly throughout  the  mines  of  the  country  as  a  substitute 
for  oil.  In  most  cases  it  has  been  accepted  too  liter- 
ally as  such.  It  is  handled  with  the  same  familiarity, 
and  is  stored  away  in  the  tool  chest,  in  the  niches 
previously  occupied  by  the  lard  pail  or  the  oil  can.  This 
is  usually  done  with  complete  disregard  of  the  fact  that 
its  introduction  to  the  "collection,"  which  comprises 
dynamite,  bla.sting  powder  and  detonating  caps,  may  be 
the  last  link  in  a  vicious  circle  that  one  day  may  be 
disturbed  with  disastrous  conse(iuences. 

Calcium  carbide  is  produced  by  the  fusion  of  a  mix- 
ture of  lime  and  coke,  under  the  tremendous  tempera- 
ture of  the  electric  furnace.  The  metal  calcium  in  the 
lime  parts  with  its  oxygen  and  combines  with  a  portion 
of  the  carbon  present  to  form  the  calcium  carbide  of 
commerce.  The  oxygen  liberated  unites  with  another 
part  of  the  carVion  to  form  carbon  monoxide,  as  shown 
in  the  following  e<|uation: 

2CaO  -f-  3C.  ^  2CaC,  +  2C0. 

The  union  of  the  metal  with  carbon  is  abnormal, 
and  its  affinity  for  oxygen  is  unimpaired.  When  oppor- 
tunity is  afforded,  therefore,  carbide  attacks  water  in 
any  form,  tears  its  constituents  apart  and  unites  itself 
forcibly  with  the  oxygen.     The  hydrogen  and  carbon 

•From  an  nrtirle  In   ■  Conl  Arc."  by  J     H.    Allardyce,  Saginaw, 


liberated  by  this  action  combine  to  form  the  acetylene 
which  is  burned  in  the  miner's  lamp. 

The  tremendous  chemical  activity  of  calcium  carbide 
may  be  partly  realized  in  the  statement  that,  in  the 
decomposition  of  water,  it  accomplishes  a  task  which 
can  only  be  accomplished  ordinarily  with  much  difficulty. 

This  article  is  not  intended  to  alarm,  or  to  discourage 
the  use  of  carbide,  but  to  direct  attention  to  the  fact 
that  some  real  dangers  attend  its  careless  handling. 

Put  a  little  calcium  carbide  into  a  wine  glass,  and 
add  as  much  dynamite  as  will  cover  a  dime.  Cover  the 
glass  for  a  few  minutes,  then  uncover,  and  apply  a 
light.  You  will  find  that  a  gas  has  been  evolved  which 
takes  fire  on  the  application  of  the  light.  Before  burn- 
ing itself  out  the  gas  ignites  the  dynamite,  which  burns 
fiercely  until  exhausted. 

Again  put  some  calcium  carbide  into  a  wine  glass, 
and  add  a  few  grains  of  blasting  powder  that  has  been 
exposed  to  the  air  for  some  time.  Cover  for  a  few 
minutes.  Uncover,  and  apply  a  light.  You  will  find 
that  a  gas  has  been  evolved  which  takes  fire  and  ignites 
the  powder. 

Take  the  lid  off  a  carbide  can  at  any  time,  and  apply 
a  light.  You  will  usually  find  that  there  is  enough 
gas  within  the  can  for  ignition  and  temporary  com- 
bustion. 

Now  miners  are  much  the  same  the  countr>'  over. 
Familiarity  with  the  handling  of  high  explosives 
has  bred  a  contempt  for  conditions  that  would  raise 
the  hair  and  stagger  the  equanimity  of  the  intelligent 
tyro. 

Mixing  Calcium  Carbide  with  Dynamite 

Conceive  the  situation.  A  miner  goes  to  prime  a  dy- 
namite charge.  He  seizes  a  stick  of  dynamite,  drills 
a  hole  through  it  with  the  tang  of  a  file,  pulls  one  end 
of  the  fuse  through  the  hole,  and  pushes  the  fuse  into 
a  detonator  which  he  takes  from  a  carbide  tin. 

Let  us  see  what  we  have  in  that  detonator  now.  We 
have  fulminate  of  mercury,  calcium  carbide,  dynamite 
adhering  to  the  fuse  (this  comprises  nitroglycerin, 
moisture,  sawdust  and,  possibly  some  free  acid)  also  the 
various  ingredients  of  the  fuse — comprising  carbon, 
sulphur  and  potassium  nitrate  or  sodium  nitrate. 

I  am  ready  to  admit  that  the  mixture  may  be  quite 
innocuous  until  the  intrusion  of  the  carbide.  But  the 
soberest  chemical  imagination  must  be  profundly  stirred 
on  the  entry  of  that  disturbing  factor  into  such  a 
shaky  mixture  of  explosive  material. 

I  am  not  acquainted  with  the  actual  temperature 
resulting  from  the  slaking  of  calcium  carbide  with 
water.  But,  from  experience  in  handling  the  lamp  in 
which  the  operation  is  effected,  I  should  not  be  sur- 
prised to  learn  that  it  exceeds  the  temperature  of  boil- 
ing water. 

There  appear  to  be  two  stages  in  the  evolution  of 
the  heat.  The  fir.-^t  is  that  in  which  the  decomposition 
of  water  takes  place,  accompanied  by  the  union  of  the 
calcium  with  the  oxygen  of  the  water,  and  the  carbon 
with  the  hydrogen,  as  represented  in  the  following 
simple  equation: 

CaC,  -I-  H.O  =  CaO  -f  H,C, 
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This  reaction  being  completed,  dimunition  of  the  sup- 
ply of  acecylene  in  the  miner's  lamp  at  once  takes  place, 
with  reduction  of  temperature.  The  miner,  finding  the 
light  failing,  instinctively  increases  the  supply  of  water, 
an  act  which  is  rapidly  followed  by  the  steady  extinction 
of  the  flame  and  a  great  increase  in  the  evolution  of 
heat.  The  temperature  at  this  stage  is  often  so  high 
that  it  is  impossible  to  hold  the  lamp  in  the  hand. 

What  takes  place  in  this  second  stage  may  be  repre- 
sented by  the  equation,  CaO  -\-  H,0  =  Ca(OH),,  which 
signifies  that  after  the  completion  of  the  first  reaction, 
in  which  acetylene  is  liberated,  what  remains  as  solid 
residue  in  the  larnp  is  simply  unslaked  lime.  The  addi- 
tion of  water  to  this,  as  is  well  known,  results  in  the 
liberation  of  much  heat. 

This  is  the  real  danger  point  in  the  contact  of  cal- 
cium carbide  with  such  irritable  bodies  as  fulminate  of 
mercury  and  nitroglycerin.  The  slaking  of  quick  lime 
in  contact  with  easily  combustible  bodies,  such  as  wood, 
has  often  resulted  in  fire. 

It  is  not  beyond  the  compass  of  probability  that  the 
frequent  assembling  of  the  nervously  active  chemical 
bodies,  already  enumerated,  may  one  day,  or  any  day, 
result  in  a  combination  whose  reaction  will  precipitate 
a  disastrous  explosion. 

Not  being  in  possession  of  facilities  for  conducting 
the  experiments  necessary  to  justify  or  disprove  the 
theory  of  a  possible  explosion  from  such  a  cause  as 
outlined  above,  I  submitted  the  matter  to  the  Bureau 
of  Mines.  The  officials  of  that  department,  in  their 
reply,  said  that  they  had  applied  calcium  carbide  to 
the  fulminate  in  the  shell  of  the  detonator,  in  12 
separate  instances.  No  explosion,  they  stated,  had  re- 
sulted. In  an  oracular  postscript,  however,  they  ex- 
pressed the  view  that  "it  does  not  seem  impossible  that, 
under  some  circumstances,  an  explosion  would  occur." 

The  courtesy  of  the  bureau  officials  was  unmistak- 
able. But  in  view  of  the  fact  that  Thomas  A.  Edison 
conducted  a  series  of  1400  different  experiments  in 
pursuit  of  a  principle,  I  hope  I  may  be  pardoned  for 
remai-king  that  the  bureau's  dozen  odd  ventures  assume 
somewhat  modest  proportions. 

The  suggestion  from  me  that  the  bureau  include  the 
action  of  calcium  carbide  on  dynamite  and  blasting 
powder  in  their  investigations  was  ignored  entirely. 
This  was  possibly  due  to  a  lack  of  knowledge  of  the 
habits  of  miners,  many  of  whom,  as  I  have  already 
stated,  stow  dynamite,  carbide,  powder  and  detonators 
all  in  the  same  box. 

One  will  run  in  a  hurry  to  that  box  and  grab  a 
handful  of  carbide,  spilling  a  quantity  over  an  exposed 
broken  stick  of  dynamite,  and  close  the  lid  again. 
Returning,  on  a  similar  errand,  he  opens  the  lid  and 
jabs  his  head  into  the  box,  with  his  lamp  burning  on 
his  cap.  Acetylene  gas  has  been  accumulating  around 
the  dynamite  in  the  interval. 

Or,  with  the  powder  keg  open  beside  him,  another 
may  suspend  his  labors  on  cartridge  making  and  hur- 
riedly restock  his  lamp  with  carbide,  spilling  part  of  it 
into  the  keg,  where  it  starts  the  generation  of  acetylene. 

The  average  miner  is  ignorant  of  the  nature  of  the 
simplest  chemical  reaction,  even  that  involved  in  the 
case  of  burning  coal.  But  if  he  were  to  understand 
that  in  bringing  water  into  contact  with  carbide  he  is 


performing  an  act  similar  to  blowing  air  into  a  coal 
fire,  and  that  the  carbide  is  then  burning  exactly  as 
coal  does,  he  might  be  more  careful  in  handling  it. 

The  resulting  temperature,  of  course,  is  much  lower 
than  in  the  combustion  of  coal,  but  it  may  be  sufficiently 
high  to  ignite  fulminate  of  mercury. 


Extending  Nickel  Production 

The  British  America  Nickel  Corporation  is  pushing 
work  on  the  mines  which  it  has  acquired  in  the  Sudbury 
district  in  Ontario  and  is  preparing  :o  begin  work  on 
the  smeltery  and  refining  plant  which  it  expects  to 
build  near  its  most  important  mine.  This  plant  will 
be  under  the  charge  of  E.  P.  Matthewson,  recently  with 
the  Anaconda  Copper  Co.  The  nickel  to  be  made  there 
will  be  refined  by  the  Hybinette  electrolytic  process. 
The  Christiansand  Nickel  Refining  Co.  in  Norway,  using 
the  process,  has  taken  an  interest  in  the  concern. 

The  British  America  Corporation  has  a  capital  stock 
of  120,000,000  and  will  issue  $9,000,000  in  bonds.  The 
stock,  it  is  understood,  is  controlled  by  the  British  gov- 
ernment. That  government  will  take  the  nickel  made 
by  the  company  up  to  the  limit  of  its  requirements  and 
will  control  the  sale  of  any  surplus.  The  company 
was  first  organized  and  promoted  by  the  late  Dr.  S.  F. 
Pearson,  and  its  operations  were  delayed  by  his  death. 

The  company  has  two  distinguished  technical  men 
on  its  staff.  One  is  E.  P.  Matthewson,  already  men- 
tioned, whose  career  at  the  Anaconda  is  well  known. 
The  other  is  W.  A.  Carlyle,  who  was  at  one  time  pro- 
vincial mineralogist  and  deputy  minister  of  mines  of 
British  Columbia,  and  later  manager  of  the  Rio  Tinto 
Copper  mines  in  Spain.  He  is  one  vice  president  of 
the  company.  The  president  is  James  H.  Dunn,  of 
London ;  the  other  vice  president  is  J.  Frater  Taylor. 
The  directors  are:  A.  G.  Anderson  and  H.  M.  Hubbard, 
of  London;  S.  Eyde,  V.  N.  Hybinette  and  Admiral 
Borresen,  of  Norway;  Robert  Gowan,  J.  S.  Lovell,  R. 
H.  Smith  and  E.  R.  Wood  of  Toronto. 

Under  its  present  technical  and  financial  manage- 
ment there  is  no  doubt  that  the  new  company  will 
become  a  large  and  important  producer  of  nickel.  The 
production  from  the  Sudbury  district  has  heretofore 
been  entirely  in  the  hands  of  the  International  Nickel 
Co.,  with  the  exception  of  a  small  part  controlled  by 
the  Mond  Nickel  Co.  The  Mond  process,  though 
technically  almost  perfect,  has  never  seemed  able  to 
compete  commercially  with  the  refining  plants  controlled 
by  the  International  Nickel  Co.  here  and  the  Societe 
Le  Nickel  in  France  and  New  Caledonia.  Meantime  the 
International  Nickel  Co.  is  going  on  actively  with  the 
construction  of  its  refining  plant  at  Port  Colborne,  Ont. 
This  plant,  which  will  cost  in  all  about  $4,000,000,  is 
built  in  accordance  with  the  company's  agreement,  made 
with  the  Ontario  government,  that  part  of  the  nickel 
from  Sudbury  should  be  refined  in  Canada.  Up  to 
the  present  time,  as  is  well  known,  all  the  nickel  matte 
from  the  Sudbury  mines  and  furnaces  has  been  re- 
fined at  the  company's  works  at  Constable  Hook,  N.  J. 

It  does  not  follow  that  there  will  be  any  sharp  com- 
mercial competition  between  the  British  America  and 
the  International  companies.  The  demand  for  nickel  is 
growing,  and  there  will  probably  be  business  enough 
for  both — to  say  nothing  of  a  possible  agreement. 
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Large  Map  Roller 


A  sturdy  cheap  and  easily  constructed  table  for 
working  on  large  drawings  or  maps  is  shown  in  the 
accompanying  sketch.  The  size  of  the  table  depends  of 
course  on  the  size  of  the  work  in  question,  but  the  main 
features,  namely,  the  map  roller  and  the  noncreasing 
device,  may  be  worthy  of  mention.  By  having  a  wooden 
roller  under  each  side  of  the  table,  fitted  with  a  crank 
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TABLE    FOR    LARGE    M.VPS    OR    PLANS 

for  turning  and  also  a  gravity  brake  that  works  auto- 
matically, the  map  may  be  shifted  backward  or  forward 
at  will  and  will  retain  the  position  at  which  it  is  set. 

The  noncreasing  device  consists  of  a  slot  in  each  edge 
of  the  table  about  three  inches  wide  and  extending  the 
full  length  of  the  table,  the  inside  edge  of  which  is 
beveled  as  shown  in  the  sketch.  The  map  or  drawing 
is  inserted  in  this  slot  and  then  back  to  the  rol)er. 
The  draftsman's  weight  is  then  on  the  edge  of  the 
table  instead  of  on  the  map  or  drawing. 

It  is  advisable  to  cover  the  rollers  at  both  ends  of 
the  table,  as  the  face  of  the  map  or  plan  is  always  out 
or  exposed  to  the  dust  which  is  likely  to  accumulate 
in  the  "V"  between  roller  and  paper. 

Plans  may  be  kept  on  rollers  which  may  be  made  in 
such  a  manner  as  to  be  easily  changed,  thus  reducing 
the  dangers  of  having  them  crushed. 

Care  should  be  exercised  that  the  brake  is  not  set 
too  tight,  as  continually  stretching  the  paper,  particu- 
larly in  wet  weather,  destroys  the  scale  of  the  drawing. 

Record  Drift  for  the  Franklin  Mines 

By  H.  H.  HoncKiNsoN" 

The  five-hole  rut  method  is  used  exclusively  in  drift- 
ing at  the  Franklin  mines  of  the  New  .Jersey  Zinc  Co., 
as  it  has  proved  to  be  the  most  reliable  and  practical 
cut  for  both  the  rock  and  ore  at  this  mine.  A  great 
many  different  types  of  cuts,  such  as  draw  cuts,  V-cuts, 

•Box  15JS.  Jerome.  Arl« 


pyramid  cuts  and  side  cuts,  have  been  tried  without 
success.  These  cuts  require  more  holes  to  break  the 
ground  than  does  the  five-hole  cut,  without  giving  near 
the  same  advance  in  feet.  The  holes,  when  fired,  either 
leave  a  long  bootleg  (bottom)  or  else  merely  blow  off 
the  collars,  burning  the  bottoms.  Besides,  the  size  at 
which  the  drifts  are  driven  does  not  permit  the  use 
of  the  previously  mentioned  cuts,  as  there  is  not  suffi- 
cient space  to  give  the  cut  holes  the  proper  spread. 
Furthermore,  the  dimensions  of  the  drifts  are  ample 
for  the  purpose  for  which  they  are  intended,  and  the 
ore,  which  is  a  granular  mixture  of  franklinite,  willem- 
ite,  zincite  and  calcite,  is  extremely  tough  and  does  not 
shatter  readily,  and  can  be  mined  a  great  deal  cheaper 
by  stoping  than  by  drifting.  The  rock  is  a  crystalline 
white  limestone  that  is  very  resilient  and  equally  as 
hard  to  break  as  the  ore. 

Better  results  are  obtained  with  the  dynamite  uni- 
formly distributed  over  the  partial  length  of  the  drill 
holes  than  with  it  concentrated  in  their  bottoms  as  is 
usually  practiced  in  other  methods  of  placing  and  load- 
ing drill  holes.  The  method  of  loading  drill  holes  pro- 
vides sufficient  space  to  permit  the  placing  of  enough 
tamping  material  to  prevent  any  "windy  shots."  The 
holes  are  drilled  of  as  small  a  diameter  as  is  possible  to 
accommodate  the  1  x  8-in.  dynamite  cartridges.  This 
not  only  allows  the  distribution  of  the  dynamite  over 
the  partial  length  of  the  hole,  but  also  increases  the 
drilling  speed  of  the  machines  because  of  the  small 
gage  of  bit  used. 

The  record  drift  was  driven  in  October,  1915,  on  the 
750-ft.  level,  when  an  advance  in  ore  of  122  ft.  was  made 
by  one  man  in  25  shifts  of  eight  hours  each.  A  round 
was  drilled  up  and  fired  each  shift  which  drew  an  aver- 
age of  4.88  ft.,  the  size  of  the  drift  being  7x5*  ft. 
The  drilling  labor  rated  at  0.205  runner  shift  per  foot 
advance.  The  drill  used  was  an  automatic  rotating 
hammer  drill  with  water  tube  sending  water  through 
the  drill  steel  and  with  the  pneumatic  feed  mounting 
attached  to  the  column  arm.  No  repairs  whatever  were 
made  on  the  drill,  even  the  replacing  of  a  broken  water 
tube  being  unnecessary.  This  was  due  largely  to  the 
faultless  steel  turned  out  by  the  blacksmith  and  the  care 
the  drill  received  at  the  hands  of  the  drill  runner.  There 
were  10!  drill  shifts  (eight  hours)  in  which  460  holes 
were  drilled,  making  a  total  footage  of  2Sr.t  ft.  The 
drill  averaging  14.9  ft.  per  hour  and  0.159  drill  shift  per 
foot  advance.  An  average  of  18.4  holes  were  drilled 
per  round,  to  a  depth  of  5}  feet. 

The  drill  steel  used  was  5  in.  quarter  octagon  hollow 
with  a  shank  of  the  same  section  sharpened  with  six 
corner  or  rose  bits  ranging  in  gage  from  a  1  *-in.  starter 
to  11-in.,  at  which  the  holes  were  bottomed.  There 
were  1.19  drill  steels  dulled  for  the  entire  drift;  in  other 
words,  each  steel  drilled  1(>.(>8  ft.  before  being  dulled. 

The  drilling  and  bla-^ting  was  all  done  on  the  day 
shift,  the  night  shift  mucking  out  the  heading;  there 
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being  63  shifts  and  3  hours  muckers'  and  trammers' 
total,  or  0.517  muckers  and  trammers  per  ft.  advance. 
There  were  used  2920  sticks  of  (lx8-in.)  50^r  low- 
freezing  gelatine  dynamite,  or  an  average  of  6.35  sticks 
per  hole,  making  9.06  lb.  of  dynamite  per  ft.  advance. 


Ear  Protector  for  Millmen 

By  S.  H.  Brockunier* 

Those  of  us  who  have  had  to  work  for  any  length  of 
time  in  the  noise  of  the  stamp  mill  have  seen  the  ill 
effects  of  the  deafening  roar,  and  the  curious  phases  of 
the  adjustment  of  the  ear  to  its  unusual  surroundings. 
Many  millmen,  who  have  become  quite  deaf  to  ordinary 
conversation  in  the  open  air,  can  hear  quite  distinctly 
amid  the  roar  of  the  stamps,  if  the  voice  is  only 
slightly  raised  and  the  speaker  is  quite  close.  They  can 
also  differentiate  between  the  usual  crash  and  pound 
of  the  stamps  and  the  slightly  different  noises  result- 
ing from  too  close  feeding  of  the  stamps  or  a  loose 
stem.  The  ear  adjusts  itself  to  the  vibration,  and  is 
rather  uncomfortable  when  away  from  it. 

Many  millmen  protect  their  ears  by  stuffing  them 
full  of  cotton  and  soap,  or  even  waste.  For  a  number 
of  years  I  have  used  the  ordinary  naval  big  gun  ear 
protectors,  when  working  in  a  mill,  and  find  the  form 


THE  EAR  PROTECTOR 


herein  illustrated  the  safest  and  most  comfortable;  and 
while  they  do  not  prevent  one's  ears  from  ringing  for 
awhile  after  removing  the  protectors  they  do  furnish  a 
great  relief,  especially  for  those  who  are  not  continu- 
ously in  the  mill,  and  whose  ears  therefore  do  not  get 
adjusted  to  the  vibration. 

The  protector  is  made  of  celluloid,  and  consists  es- 
sentially of  a  ball  containing  a  round  hole  on  one  side, 
and  a  small  duct  leading  from  the  bottom  of  the  hole 
through  the  stem  to  another  smaller  hole  in  the  anchor 
shaped  terminus  of  the  stem.  The  ball  is  inserted  in 
the  ear,  the  hole  next  to  the  ear  drum,  and  the  anchor 
shaped  stem  is  braced  against  the  lobe  of  the  ear,  thus 
holding  the  protector  in  place.  The  sound  now  ha.s  to 
enter  the  small  hole  in  the  stem,  traverse  the  narrow 
passage  or  duct  to  the  hole  in  the  ball,  and  thence  pass 
to  the  drum  of  the  ear.  The  sound  therefore  has  to 
pass  through  a  decreased  aperture  and  make  two  sharp 
bends  before  reaching  the  ear;  the  effect  is  to  reduce 
the  shock  and  vibration  to  the  ear  drum  without  pre- 
venting one  from  hearing  entirely. 

There  is  nothing  in  the  shape  or  method  of  insertion 
of  this  protector  to  injure  the  ear  in  any  way,  which 
is  more  than  can  be  said  of  some  of  the  protectors  or 
remedies  adopted  by  millmen. 


Ore-Bucket  Dumping  Device 

Economy  and  efficiency,  many  times  obtained  only  at 
a  comparatively  large  capital  investment,  was  practiced 
by  the  prospector  in  Colorado  many  years  ago,  poverty 
being  the  prime  factor.  Many  shafts  sunk  in  the  early 
days  of  Cripple  Creek  and  other  Colorado  camps  were 
sunk  by  four  or  six  "pardners"  who  put  in  loncf  and 
varied  shifts.  It  was  not  infrequent  that  one  man  fired 
the  boiler,  ran  the  hoist,  dumped  the  buckets,  trammed 
the  dirt  and  sharpened  the  steel,  and  in  case  no  iirt 
was  to  be  hoisted,  even  climbed  down  the  ladder  and 
helped  drill  or  timber.  A  bucket-dumping  device  was 
installed  at  many  prospects.  Who  devised  it  is  not 
known,  but  its  efficiency  is  great  and  its  cost  low.     Th^j 


GRAVITY-DUMPING  ORE  BUCKET 

illustration  shows  how  it  is  constructed  and  works. 
The  bucket  has,  attached  to  the  ring  in  the  bottom, 
a  piece  of  chain  six  to  eight  inches  in  length  to  which 
is  attached  a  large  cast-iron  washer.  A  bar  of  1-in. 
iron  is  bent  into  a  V,  the  point  being  rounded  off  so  as 
to  allow  the  chain  to  engage  therein  without  pinching. 
Eyes  and  eye-bolts  are  welded  into  the  ends  of  the  rod, 
each  leg  of  which  must  be  as  long  as  the  radius  of  the 
circle  described  by  the  dumping  of  the  bucket;  that  is, 
according  to  the  distance  from  shaft  center  to  the  point 
where  the  material  is  to  be  deposited.  Eye-bolts  are 
fastened  to  stiff  legs  of  headframe  or  to  substantial 
posts,  to  carry  the  weight  of  the  dumping  bucket,  the 
V-iron  is  counterbalanced  so  as  to  be  moved  freely  by 
the  lever,  and  gravity  does  the  rest. 

Broken  Hill  South  Silver  Mining  Co.,  of  Broken 
Hill,  New  South  Wales,  Australia,  in  its  report  for  the 
half-year  ended  Dec.  31,  1916,  shows  that  the  first  unit 
of  the  lead  section  of  the  selective  flotation  slime  plant 
ran  continuously  during  the  period;  1924  tons  of  con- 
centrates were  produced,  assaying  58.7%  Pb,  44.7  oz. 
Au  and  9.3^r  Zn,  effecting  a  recovery  of  82.8%  Pb,  88.8% 
Au  and  10.1%  Zn,  the  latter  metal  being  recovered  sepa- 
rately.   The  zinc  section  of  the  plant  has  been  completed. 
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Recovery  of   Potash   from  Alunite 

In  experimenting  on  alunite  from  Marysvale,  Utah. 
W.  H.  VVaggaman  and  J.  A.  Cullen  have  found  that  the 
best  results  were  obtained  for  potash  extraction  if  the 
calcination  was  conducted  at  from  750'  to  800"  C. 
Above  800^  fixation  of  potash  took  place,  particularly 
in  the  presence  of  much  silica.  No  gain  was  shown  by 
grinding  the  material  finer  than  would  pass  a  60-mesh 
sieve  (U.  S.  Dept.  Agr.  Bull.  415.  1916). 

It  is  suggested  that  it  might  prove  the  most  economi- 
cal method  of  working  to  ship  the  raw  material  East, 
since  alunite  takes  a  low  freight  rate  and  the  finished 
products  are  practically  all  consumed  in  the  East. 


A  Ball-Mill  Feeder 

By  a.  W.  Allen* 

The  present  activity  in  ball-milling  practice  suggests 
:he  publication  of  details  of  a  type  of  feeder  that  was 
erected  and  successfully  operated  at  Kalgoorlie,  West- 


FEEDER  FOR   BALL   MILLS 


em  Australia,  about  15  years  ago.  The  design  may  not 
be  widely  known,  but  it  pos.sesses  several  interesting 
features,  and  although  used  in  connection  with  dry 
crushing  in  this  instance,  it  would  be  equally  applicable 
under  many  other  conditions.  At  the  South  Kalgurli 
mine,  where  this  feeder  was  in  operation,  it  was  found 
that  from  10  to  IS'r  of  ore  was  bypassed  to  the  ball- 
mill  outlet,  thus  effecting  a  considerable  increase  in 
milling  efficiency.  The  upper  tray  consists  of  steel  plate 
perforated  with  5-in.  holes.  The  fine  screen  below  cor- 
responds in  aperture  width  to  the  one  used  in  the  mill 
(Krupp  type),  in  this  case  27  mesh.  A  compound  cam 
gives  the  necessary  jar  to  both  screens  and  provides  for 
a  greater  frequency  in  the  vibration  of  the  finer  screen 
than  in  the  punched  plate.  The  details  and  drawings  arc 
taken  from  R.  Allen's  "West  Australian  Metallurgical 
Practice." 

•JOO  Broadway.  New  York 


Device  for  Filling  Air  Chambers 
with  Air 

By  W.  a.  McCurdy* 

Following  is  a  description  of  a  scheme  which  is  simple 
and  inexpensive,  but  which  works  wonders  on  pumps 
operating  against  high  heads  by  filling  the  air  chambers 
with  air  at  a  pressure  equal  to  that  due  to  the  hydraulic 
head.    This  device  is  not  new,  but  is  of  value. 

When  we  stop  to  think  that  a  cylindrical  air  chamber 
30  in.  long,  filled  with  air  at  atmospheric  pressure,  will 
have  but  the  top  one  inch  of  its  length  full  of  air  when 
working  under  a  1000-ft.  head,  it  is  evident  that  the  air 
chamber  is  of  no  use,  while  with  this  same  chamber  full 
of  air  at  the  proper  pressure,  there  is  a  perfect  cushion 
to  absorb  the  shock  due  to  the  sudden  thrust  of  the 
pump  plunger  against  the  end  of  a  long,  heavy  column 
of  incompressible  liquid. 

There  are  in  the  mines  of  the  Oliver  Iron  Mining  Co. 
on  the  Vermilion  Range  several  crank  and  flywheel 
pumps  of  about  1000  gal.  per  min. 
capacity,  operating  against  a  head  of 
approximately  lOGv^  ft.  A  speed  of 
38  to  40  r.p.m.  was  about  the  limit 
of  safety  prior  to  the  installation  of 
this  device.  On  account  of  the  heav>- 
water-hammer,  it  was  impossible  at 
higher  speeds  to  prevent  gaskets  from 
blowing  out,  fittings  from  breaking 
and  undue  wear  and  tear  due  to  the 
excessive  vibration  of  everything  con- 
nected with  the  pumping  plant.  With 
this  device  in  use.  the  same  pumps 
can  now  be  operated  at  55  to  60  r.p.m. 
as  noiselessly  and  smoothly  as  a  new 
sewing  machine.  In  other  words,  the 
pumps  may  be  run  right  up  to  capac- 
ity without  difficulties  of  any  sort. 
Referring  to  the  attached  sketch,  the 
device  consists  of  a  length  of  heavy  pipe  B  which  may  be 
8,  10  or  12  in.  in  diameter  and  16  or  18  ft.  long,  the  ends 
being  closed  with  blind  flanges.  One  flange  is  drilled  and 
tapped  near  the  bottom  for  a  U-in.  pipe  which  will 
drain  the  large  pipe,  and  near  the  top  for  a  1-in.  pipe. 
From  the  1-in.  opening  pipes  lead  to  the  air  chambers 
A. A  and  to  the  compressed  air  line  or  atmosphere 
through  J.  There  are  1-in.  globe  valves  suitable  for  the 
high  pressure  at  C,  P,  E.  G.  H  and  /.  At  F  is  a  li-in. 
valve.  The  pipe  B  should  be  level  and  the  1-in.  pipe 
CI>E  should  be  continuously  up-grade  from  B.  There 
should  be  no  point  in  this  pipe  as  high  as  the  point  C, 
otherwise  the  air  will  be  trapped  and  cause  the  device 
to  operate  slowly  or  not  at  all. 

Operation  is  as  follows:  Valves  C,  D  and  H  are  open. 
Valves  E,  G,  F  and  /  are  closed.    Now  open  F,  G  and  H 
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or  F,  G  and  /.  This  will  drain  or  blow  all  water  out  of 
B.  \Yhen  B  is  empty,  close  F  and  H,  leaving  G  and  / 
open  till  B  is  filled  with  compressed  air  at  60  to  75  lb. 
pressure  or  with  atmospheric  air  if  there  is  no  com- 
pressed air  handy.  Now  close  G  and  /  and  open  E. 
Water  will  now  flow  from  AA  to  B  compressing  the  air 
in  B  to  pump  pressure,  after  which  this  air  will  bubble 
up  through  pipe  EDC  to  the  air  chambers  AA.  After 
a  few  minutes  close  E,  open  F  and  G  and  repeat  opera- 
tion till   air  chambers   are   full   of  air.      This  will   be 


To  Compressed -Air  Line  or 
I J  Atmosphere 


PIPIXG   ARRAXGEMEXT    FDR    DEVICE    FOR   FILLIXG 
AIR  CHAMBERS 

known  when  the  valve  F  discharges  air  instead  of  water. 
Two  of  these  operations  are  sufficient  for  the  pump 
previous'^'  mentioned.  It  might*  be  well  to  have  a  try- 
cock  in  one  air  chamber  just  above  where  C  or  D  enters. 
The  valves  H  and  /  are  not  necessary  when  air  is 
taken  from  the  atmosphere.  They  are  merely  a  safe- 
guard against  water  entering  the  compressed-air  sys- 
tem when  the  device  is  idle.  To  prevent  this  H  is  left 
open  to  drain  off  any  water  leaking  by  G.  Doubtless 
the  device  can  be  still  further  simplified  and  improved. 

Concentrates   Dewatering  Pan 

A  verj-  simple,  but  effective  dewatering  pan  for  mixed 
concentrates  may  be  put  in  ahead  of  the  regular  de- 
watering  screens,  saving  much  wear  and  tear. 

The  device  consists  of  a  boiler-plate  pan  3  ft.  in 
diameter,  made  in  the  shape  of  a  gold  pan,  with  flat 


COXCEXTRATES    IiEWATERIXG    P.\X 

bottom  and  sloping  sides.  A  central  cone  1  ft.  in  diam- 
eter and  4  in.  high  is  fixed  in  the  center  of  the  pan.  The 
top  of  this  cone  and  the  bottom  of  the  pan  are  bored 


and  tapped  for  a  4-in.  pipe  so  that  the  pipe,  when 
threaded,  may  extend  above  the  top  of  the  cone. 

This  pipe  has  a  long  thread  cut  on  it,  and  since  it  is 
also  used  as  a  shaft,  it  is  well  to  cut  out  short  sections 
of  the  thread  so  that  a  wedge  may  be  placed  between 
the  pipe  and  the  top  of  the  cone  to  prevent  unscrewin.^ 
or  screwing  up  the  pipe,  thus  changing  the  height.  This 
pipe  is  the  water  discharge  from  the  pan.  At  some 
points  on  the  pipe  about  1  ft.  and  3  ft.  below  the  pan, 
pipe  flanges  are  keyed  and  faced  to  give  bearings. 

Above  the  pan  an  arm  is  arranged  to  carry  a  plow 
blade,  which  is  made  to  fit  in  the  pan  and  is  to  be  set 
above  its  bottom,  the  distance  depending  upon  the  siz2 
of  the  concentrates.  The  pipe  and  pan  are  then  made  to 
revolve,  using  a  rope,  a  belt  or  gear  drive.  The  plow 
blade  will  remove  the  concentrates  from  the  pan  at  an 
elevation  greater  than  that  of  the  water  discharge  or 
overflow.  The  water  will  naturally  carr>'  some  fines, 
which  can  be  taken  to  a  screen  or  other  dewaterer. 

The  pan  will  take  all  sizes  of  material  from  the  bull- 
jig  product  to  table  concentrates.  The  wear  and  tear 
on  both  pan  and  blade  is  nominal. 

Modified  Pitot  Tube 

The  pitot  tube  has  long  been  used  as  a  device  for 
measuring  the  flow  of  liquids  and  gases,  but  only 
when  used  with  the  utmost  care  have  the  results  proved 
uniform.  Many  experimenters  have  worked  with  modi- 
fied form.s  in  the  endeavor  to  reduce  the  variation  in 
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results,  but  it  is  evident  not  only  that  the  data  obtained 
are  variable,  but  that  the  same  tube  may  have  different 
coefficients,  says  Engineering  News-Record. 

In  order  to  correct  this  latter  defect.  Prof.  H.  A. 
Thomas  has  devised  the  "Hydraulic  Shunt-Flow  Tube," 
described  in  the  March  Rose  Technic,  p.  176.  This  is  a 
tube  so  arranged  that  it  may  be  introduced  into  the 
stream  with  the  tip  directed  against  the  flow  and  yet 
maintain  at  the  tip  the  same  pressure  that  existed  before 
the  introduction  of  the  tube.  The  water  flows  into  this 
tube  and  may  be  shunted  into  a  small  container  and 
weighed,  leaving  the  velocity  undisturbed. 

The  velocity  of  flow  at  the  tip  of  the  tube  will  be 
equal  to  the  quantity  of  water  collected  in  the  measuring 
tank,  in  a  measured  time,  divided  by  the  top  area. 
It  is  possible  to  demonstrate  mathematically  that  turbu- 
lent flow  should  not  affect  the  coefficient  of  the  tip. 
The  tip  coefficient  should  be  unity  under  all  conditions, 
but  experiments  show  that  it  varies  less  than  1%. 
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Events  and  Economics  of  the  War 
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It  has  been  impressed  upon  us  during  the  week  that 
war  is  expensive.  Secretary  McAdoo  has  requested 
5  billions  more.  $2,500,000,000  is  wanted  for  coast 
defense.  The  year's  war  cost,  it  is  said,  will  be  over 
111  billions  and  may  reach  14  billions  with  loans  in- 
cluded. 

Hurley  and  Capps  succeed  Denman  and  Goethals.  The 
long  rumored  Central  Purchasing  Committee  has  at  last 
been  appointed.  The  Food  Control  bill  is  expected  to 
pass  shortly  with  Hoover  as  administrator. 

Abroad  the  Allies  have  once  more  proclaimed  that  they 
will  fight  until  their  object  is  attained.  The  Russian 
retreat  continues  but  the  Rumanians  gain.  Kerensky  is 
now  dictator.  Peace  seems  to  interest  the  Germans 
more  than  it  does  the  Allies. 


Practices  that  Tie  Up  Cars 

Relative  to  further  increase  in  transportation  effi- 
ciency, J.  F.  Porterfield,  general  superintendent  of 
transportation  cf  the  Illinois  Central  Railroad,  recently 
said: 

"A  saving  equal  to  the  present  car  shortage  can  be 
made  by  eliminating  the  delay  incident  to  holding  cars 
for  reconsignment  and  surrender  of  bills  of  lading. 

"After  years  of  effort  the  railroads  have  finally  agreed 
on  filing  tariffs  covering  uniform  reconsigning  rules 
and  charges,  and  while  these  rules  will  not  prohibit  such 
reconsigning,  they  make  a  reconsigning  charge  of  $5 
where  the  movement  of  the  car  is  interrupted  and  a 
nominal  charge  of  $2  where  the  car  is  reconsigned  with- 
out being  delayed  or  diverted  from  the  current  of 
traffic.  It  is  thought  the  $3  difference  in  the  charge 
will  greatly  reduce  the  reconsigning  in  hold-yards  and 
increase  the  placing  of  reconsigning  instructions  with 
the  railroads  sufficiently  in  advance  of  arrival  of  cars 
to  effect  the  reconsignment  without  diverting  cars  from 
the  current  of  traffic  to  hold-tracks.  It  is  probable  that 
the  National  Industrial  Traffic  League  and  the  Commis- 
sion on  National  Defense  can  prevail  upon  the  Inter- 
.state  Commerce  Commision  to  permit  these  reconsign- 
ing tariffs,  now  under  suspension,  to  go  into  effect  at 
once. 

'The  practice  of  moving  freight  on  'Shippers  Order 
Notify  Billing,'  always  a  source  of  serious  loss  in  car 
efficiency,  is  causing  additional  car  delay  owing  to  the 
present  banking  .Mystem  requiring  the  handling  of  bills 
of  lading  through  several  banks,  resulting  in  a  large 
number  of  cars  being  delayed  awaiting  surrender  of 
hills  of  lading;  although,  of  course,  the  most  serious  de- 
lay is  caused  by  diverting  cars  from  the  current  of  traf- 
fic to  hold-yards  while  the  party  named  in  the  billing 
is  receiving  notice,  obtaining  and  surrendering  bill  of 
lading.  An  order  should  be  issued  by  the  commission, 
having  authority,  to  prohibit  this  practice  during  the 
present  car  shortage." 

Speaking  of  sight  draft  shipments,  W.  F.  Bode,  vice 
president  of  Reid,  Murdoch  &  Co.,  of  Chicago,  says: 


"These  are  at  the  present  time  subject  to  surrender  of 
bill  of  lading  before  delivery  of  car.  It  is  suggested 
that  a  bond  of  indemnity  to  railroads  be  arranged  for  in 
advance,  thereby  insuring  immediate  delivery  of  car  on 
arrival,  saving  from  one  to  four  days  in  the  release 
of  such  car.  Bond  can  be  a  six  months'  or  an  annual 
bond.  This  arrangement  now  prevails  with  a  number  of 
institutions." 


Products  Requiring  Licenses 
for   Export 

An  export  license  is  required  at  present  for  any  arti- 
cle on  the  following  list  of  mineral,  metal  and  chemical 
products : 

Coal,  coke,  fuel-oils,  lubricating  oil,  benzol,  head- 
lantern  oil,  toluol,  naphtha,  benzine,  red  oil.  kerosene 
and  gasoline,  including  bunkers. 

Pig  iron,  steel  billets,  steel  sheet  bars,  steel  blooms, 
steel  slabs,  ship  plates  and  structural  shapes,  iron  plates, 
I-beams,  mild-steel  plates,  rolled-steel  plates,  steel  chan- 
nels, steel  angles,  mild-steel  plates  (ordinary  tank  qual- 
ity), steel  beams,  steel  plates  one-eighth  of  an  inch 
thick  or  heavier  (steel  sheets  one-eighth  inch  thick  or 
heavier  are  classed  as  steel  plates),  steel  tees  and  zees, 
structural  steel  shapes,  boiler  plates,  tank  plates,  steel 
doors,  steel-car  frames,  steel  towers,  scrap  iron  and 
scrap  steel,  ferromanganese. 

Fertilizers,  nitrate  of  soda,  potassium  salts,  potash, 
cyanamide,  phosphoric  acid,  phosphate  rock,  super- 
phosphate, chlorate  potash,  ammonia  and  ammonia  salts, 
acid  phosphate,  anhydrous  ammonia. 

Explosives,  nitrate  of  potash,  rosin,  sulphur,  .salt- 
peter, turpentine. 


Hoover's  Six  Requests 

To  bring  about  concerted  action  every  organization 
member  of  the  Chamber  of  Commerce  of  the  United 
States  is  asked,  in  a  war  bulletin  issued  by  the  National 
Chamber  eommittee  cooperating  with  the  Council  of 
National  Defense,  to  get  behind  Herbert  Hoover's  six 
big  requests.  These  are  to  eat  one  wheatless  meal  a 
day;  to  eat  beef,  mutton  or  pork  not  more  than  once 
a  day;  to  economize  in  the  use  of  butter;  to  cut  the 
daily  allowance  of  sugar  in  tea  or  coffee  and  in  other 
ways;  to  eat  more  vegetables,  fruit  and  fish;  and  to 
urge  in  the  home  or  the  restaurants  frequented  the 
necessity  of  economy. 

However  good  may  be  the  individual  intention,  the 
bulletin  declares,  these  requests  are  not  going  to  be 
lived  up  to  on  any  large  scale  unless  men  and  women 
take  concerted  action.  To  assist  in  bringing  this  about 
about  every  organization  member  of  the  Chamber  has 
been  asked  to  make  and  to  follow  up  among  its  mem- 
bers, lest  they  forget,  the  three  requests  made  below 
of  individual  members. 
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Each  individual  member  is  requested:  To  undertake 
himself  to  live  up  to  the  six  requests  and  to  ask  his 
friends  and  employees  to  do  so;  to  ask  clubs  and  asso- 
ciations of  which  he  is  a  member  to  appoint  committees 
to  assist  in  making  general  the  observance  of  the  six 
requests;  to  put  into  effect  other  ways  and  means  of 
making  general  in  his  community  the  observance  of  the 
six  requests,  advising  the  National  Chamber  Committee 
of  anything  he  is  able  to  do  in  this  respect  which  might 
be  of  assistance  in  other  communities. 

"The  important  problem  of  food  conservation  will 
not  be  solved  without  the  concerted  and  continued  coop- 
eration of  business  men,"  the  bulletin  concludes.  "The 
National  Chamber  is  bringing  this  fact  to  the  attention 
of  members  at  the  request  of  Mr.  Hoover,  and  relies  on 
them  for  a  prompt  response.  Men  who  stay  at  home 
must  help  win  the  war.  Here  is  a  chance  for  every  man 
in  the  true  spirit  of  American  energy  to  put  his  indi- 
vidual shoulder  to  the  wheel." 


Workmen's  Compensation  Acts 

This  summary  presents  a  brief  survey  of  a  report 
issued  by  the  Na.ional  Industrial  Conference  Board, 
which  shows  the  general  tendencies  of  workmen's  com- 
pensation legislation  in  this  country.  The  legislation 
varies  widely  in  form,  but  its  fundamental  principle  is 
universal.  The  basis  of  compensation  is  no  longer  a 
fault  actually  proved  against  the  employer,  but  simply 
the  fact  that  the  injury  was  received  by  an  employee 
while  at  work. 

A  narrow  view  still  regards  the  new  sys!:em  as  a  modi- 
fication of  the  former  employer's  liability  system  based 
upon  negligence.  The  broader  conception  is  that  work- 
men's compensation  definitely  supplants  the  old  liability 
of  the  employer  and  becomes  a  vital  part  of  the  labor 
contract.  This  view  rests  upon  the  assumption  that  the 
circumstances  out  of  which  work  injuries  arise  are  only 
to  a  limited  extent  within  the  control  of  employer  or 
employee;  and  that  accident  originates,  broadly  speak- 
ing, in  conditions  of  production  rather  than  in  conduct 
of  persons.  Under  this  view,  compensation  acts  aim  to 
meet  a  public  necessity,  not  to  redress  a  private  wrong. 
Relief  is  afforded  in  terms  of  wage  loss.  The  worker, 
in  return  for  certainty  of  limited  relief,  loses  his  former 
rights  of  action;  the  employer  forfeits  his  old  rights 
of  defense  and  becomes  a  limited  insurer  for  work  in- 
juries occurring  in  the  industry  which  he  con'rols  and 
operates. 

Decisions  of  state  courts  on  the  constitutionality  of 
workmen's  compensation  acts  have  often  conflicted.  Very 
recently,  however,  appeals  to  the  Supreme  Court  of  the 
United  States  from  decisions  of  state  courts  have  af- 
forded a  basis  for  a  searching  legal  test  of  the  consti- 
tutional questions  involved,  which  have  greatly  clarified 
them.  The  general  power  of  a  s':ate  to  enact  compensa- 
tion legislation  in  the  public  interest  is  no  longer  open 
to  question.  It  is  admitted  that  the  industry  should 
bear  the  burden  of  relief  rather  than  the  particular  em- 
ployer in  whose  plant  an  accident  may  happen. 

More  than  67%  of  the  employees  of  this  country  are 
included  under  compensation  laws  of  one  sort  or  an- 
other. There  is,  however,  no  uniform  basis  for  deter- 
mining just  what  employees  or  classes  of  employees 
shall  be  included.     In  numerous  industries,  compensa- 


tion acts  do  not  apply  to  the  small  employer.  The  effect 
of  this  is,  of  course,  to  exclude  a  considerable  propor- 
tion of  the  country's  workers  from  the  benefits  of 
workmen's  compensation. 

In  some  states  the  acts  are  compulsory  upon  the 
employer;  in  others  he  has  an  election.  In  some 
the  employer  affected  by  compensation  acts  must  either 
insure  his  liability  or  demonstrate  his  financial  capacity 
for  self-insurance.  In  certain  states  contribution  to  a 
state  insurance  fund  is  obligatory.  In  all  cases  the  em- 
ployer is  primarily  liable  for  the  payment  of  compensa- 
tion unless  he  either  is  required  or  elects  to  pay  a  fixed 
premium  into  a  state  insurance  fund.  His  personal 
liability  is  not  relieved  by  insurance  with  private  under- 
writers. 

In  this  country  "occupational  diseases"  are  not,  as  a 
rule,  included  under  the  term  "accident"  in  compensa- 
tion acts,  but  in  the  administration  of  these  acts  an 
increasing  tendency  by  administrative  boards  and  by 
courts  to  include  many  forms  of  disease  contracted  dur- 
ing employment  is  evident.  Another  source  of  con- 
flict lies  in  the  significance  given  to  the  term  "accident." 
Many  of  these  inconsistencies  are  due  to  the  absence 
of  adequate  and  standardized  information  in  the  re- 
ports of  the  various  boards  upon  whom  the  practical  ad- 
ministration of  these  acts  devolves. 

To  secure  greater  uniformity  an  organized  effort 
toward  concert  of  action  is  essential.  It  is  therefore 
suggested  that  the  states  should  promptly  undertake, 
under  expert  guidance,  the  es'ablishment  of  a  perma- 
nent, scientific,  uniform  system  of  compensation  sta- 
tistics, providing  for  separate  publication  of  judicial  de- 
cisions relating  to  the  compensation  principle.  This 
would  be  a  great  step  toward  the  establishment  of  defi- 
nite insurable  standards  of  liability  and  of  equitable 
premium  rates.  It  would  exercise  a  powerful  influence 
on  legislative  ideas  of  the  relative  hazard  of  occupations 
and  permit  the  extension  of  the  compensation  principle 
to  m.any  workers  now  excluded. 

It  is  further  suggested  that  clear  discrimination,  in 
legal  definition,  between  the  terms  "occupational  dis- 
ease," "accident,"  and  "injury"  would  greatly  tend  to 
clarify  liability  and  minimize  the  number  of  contested 
claims;  that  experience  endorses  direct  settlement  be- 
tween employer  and  employee  of  all  claims;  that  inas- 
much as  the  compensation  system  is  intended  to  be 
substitutional  for  and  not  supplemental  to  employer's 
liability,  an  exclusively  compulsory  compensation  sys- 
tem is  advocated,  as  tending  to  eliminate  many  technical 
questions  relating  to  whether  or  not  employer  or  em- 
ployee made  an  election. 


Light  Motors  for  the  Air 

The  United  States  is  clearly  passing  through  the 
formative  stage  of  airplane  development,  says  the  Bos- 
ton News  Bureau.  Nothing  distinctly  American  has  so 
far  been  done  mechanically  toward  perfection  of  a  mili- 
tary airplane.  The  United  States  has  copied  French  and 
is  preparing  to  copy  English  and  possibly  German 
models  of  military  engines. 

The  story  comes  from  Washington  that  an  all- 
American  airplane  engine  has  been  produced.  It  is 
asserted  that  this  engine  has  been  perfected  with  the 
sensational  weight  of  a  shade  under  two  pounds  per 
horsepower. 
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It  is  a  fact  that  a  group  of  engineers  have  been  work- 
ing on  what  they  call  an  international  or  universal  type 
of  airplane  engine.  The  thought  in  doing  this  was  to 
develop  a  standard  motor  which  could  be  then  adopted 
as  the  American  engine  and  built  in  a  large  number  of 
factories  throughout  the  country  and  in  immense  quan- 
tities. 

But  in  making  this  universal  motor  the  engineers 
and  designers  have  simply  taken  parts  of  four  or  five 
of  the  leading  fighting  engines  used  on  both  sides,  have 
cleverly  combined  them  and  produced  a  sort  of  hybrid, 
which  is  now  in  process  of  being  worked  out.  In  all 
fairness  it  must  be  admitted  that  this  motor  is  far  from 
tested  out,  and  far  from  proved  a  perfected  fighting  en- 
gine. 

The  notion  of  the  universal  engine,  however,  is  a 
thoroughly  American  idea.  It  may  be  that  this  engine 
really  does  weigh  only  two  pounds  per  horsepower, 
based  on  the  same  standard  of  weight-testing  that  air- 
plane companies  regularly  use.  If  this  is  actually  the 
case,  it  is  the  lightest  motor  in  the  world  and  the  air- 
plane sensation  of  the  war.  It  would  give  America  im- 
mediate air  supremacy,  and  if  adaptable  to  automobile 
companies,  might  easily  be  turned  out  in  thousands  per 
month.  But  until  some  of  these  points  are  establi.shed 
airplane  engineers  and  authorities  will  go  slow  in  ac- 
cepting the  finality  of  the  universal  motor  as  proclaimed 
in  the  preliminary  accounts  from  Washington. 


Open  Mind  of  the  War  Department 

Ever  since  the  United  States  entered  the  present  war 
it  has  been  the  policy  of  the  War  Department  to  bring 
its  executive  personnel  as  much  as  possible  into  con- 
tact with  the  sort  of  people  who  come  to  Washington 
with  original  ideas.  This  receptive  attitude  has  been 
very  aptly  nicknamed  the  "open-mind"  policy,  and  al- 
though it  gets  the  bureau  heads  and  executive  officers 
in  for  a  great  deal  of  extra  work,  anybody  who  carries 
with  him  the  seed  of  a  useful  idea  is  welcomed  and  his 
plan  given  thoughtful  consideration.  In  a  word,  the 
War  Department  wants  to  make  use  of  the  brains  of 
the  American  people  and  is  willing  to  comb  out  a  great 
mass  of  fanciful  schemes,  knowing  as  they  do  that  the 
thou.sand-and-first  idea  might  contain  the  germ  of  radi- 
cal improvement  in  our  method  of  carrying  out  our  end 
of  the  world  conflict. 

Every  day  men  of  importance  and  responsibility  come 
in  to  offer  suggestions.  AI.ho  men,  hitherto  obscure,  fre- 
quently submit  ideas  and  inventions  of  importance.  In 
fact,  the  War  Department  has  already  profited  by  its 
policy  of  the  "open  mind." 


Delivering  Household  Supplies 

fo()perative  deliveries  of  supplies  are  urged  in  a  bul- 
letin written  by  Ida  M.  Tarbell,  concerning  the  activities 
of  the  Tommercial  Economy  Board.     She  says  in  part: 

The  board  is  now  calling  on  women  to  cooperate  in 
another  saving  which  comes  through  reform  in  one 
of  the  evpr>-day  practices  of  life — the  way  we  get  our 
daily  grf>cerics,  meat,  vegetables.  All  we  do  is  to  ask 
for  them — at  any  hour  of  the  day — a  dozen  times  a 
day — in  any  quantity — and  presto!  it  is  on  the  kitchen 
table. 


The  thing,  which  takes  no  forethought  on  our  part, 
is  pretty  sure  to  be  expensive.'  The  Bureau  of  Com- 
merce estimates  that  the  gross  delivery  expense  of  retail 
grocers  in  the  country  is  over  $75,000,000  a  year.  What 
is  this  sum  used  for?  For  the  hire  of  men  to  put  up 
packages,  to  run  wagons  and  trucks,  to  go  to  your 
house,  often  half  a  dozen  times  a  day. 

How  is  the  delivery  system  to  be  put  on  a  rational 
basis?  There  are  towns  in  the  country  where  it  has 
been  done  by  coopyerative  deliveries.  Wherever  well 
managed,  the  average  saving  has  been  around  50 '"r.  Of 
course  this  means  reform  in  the  method  of  ordering. 
One  deliverj'  a  day  is  all  that  ought  to  be  expected 
under  present  conditions. 

The  Women's  Committee  of  the  Council  of  National 
Defense  urges  women  everywhere  to  aid.  They  can  en- 
courage their  merchants  to  establish  central  deliveries. 
They  can  discipline  themselves  to  thoughtful  ordering. 
They  can  carrj'  small  packages  and  discontinue  the 
practice  of  having  goods  sent  home  on  approvaL  We 
shall  see  men  freed  from  useless  service. 

To  Avoid  Rail  Congestion 

With  the  building  of  army  cantonments  requiring 
vast  shipments  of  lumber  and  equipment,  railroad  men 
and  the  American  Railway  Association's  special  com- 
mittee on  national  defense  are  doing  much  figuring  to 
avoid  serious  congestion  of  railroad  traffic  after  Oc- 
tober 1. 

The  association's  commission  on  car  service  estimates 
that  from  100,000  to  120,000  cars  of  lumber  will  be  re- 
quired in  the  construction  of  cantonments.  To  protect 
the  shipments  of  lumber  at  lea.st  61,000  cars  wiH  be 
needed. 

To  move  one  field  army  of  80,000  men,  according  to 
the  latest  bulletin  issued  by  the  association,  6229  cars 
made  up  into  366  trains,  with  as  many  locomotives,  will 
be  required.  These  cars  will  be  made  up  of  2115  passen- 
ger, 1055  box.  1899  stock  and  775  flat  cars. 

This  represents  0.7 '^r  of  the  locomotives  owned  by 
American  railroads,  4.2'',  of  their  passenger  cars  and 
0.2'(   of  their  freight  equipment. 


Daylight  Economy 


In  view  of  the  fact  that  the  bill  for  saving  daylight 
has  already  passed  the  Senate,  it  may  be  interesting  to 
note  one  eflfect  of  light-saving  legislation  in  England. 
In  Commerce  Reports  is  given  the  statement  of  the 
Leeds  Corporation  Electricity  Committee  for  the  year 
ended  Mar.  31,  1917,  which  states  that  the  number  of 
units  sold  for  all  purposes  showed  an  increase  of  22.7"",  . 
For  power  purposes  the  sales  of  energy  had  increased 
rapidly,  owing  to  war  requirements,  the  number  of  units 
sold  having  advanced  by  46.6'r. 

The  police  lighting  regulations  and  daylight  saving 
during  the  summer  of  1916  caused  the  sales  of  energy 
to  private  lighting  consumers  to  remain  practically 
stationary,  while  the  sales  for  street  lighting  had  prac- 
ticnlly  disappeared,  being  only  ini."?.  as  compared  with 
$5781  in  the  previous  year,  and  $17,179  in  the  last  pre- 
war year.  It  is  pointed  out  that  the  war  prices  of  ma- 
terials and  labor  caused  the  working  exi>en3es  to  in- 
crease in  greater  ratio  than  the  income. 
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Tampering  with  the  Machinery 

THE  controversy  respecting  prices  seems  to  bd  abat- 
ing somewhat.  The  Federal  Trade  Commission, 
upon  orders  of  the  Administration,  is  investigating  the 
cost  of  producing  steel,  iron,  copper,  lead,  zinc,  coal,  etc. 
Nobody  in  the  possession  of  his  senses  and  any  expert 
knowledge  expects  anything  useful  to  come  of  this.  The 
undertaking  is  in  magnitude  analogous  to  the  physical 
valuation  of  the  railways.  In  many  branches,  the  de- 
termination of  the  cost  of  producing  copper,  for  exam- 
ple, the  problem  is  insolvable,  impossible.  In  the  mean- 
while the  executive  departments  are  continuing  to  con- 
sider the  question  on  their  own  account.  There  are  rays 
of  hope  and  indications,  if  we  read  correctly  between  the 
lines,  that  Washington  is  obtaining  a  clearer  perception 
of  economic  conditions. 

Let  us  concede  that  the  officials  in  the  departments 
are  animated  by  the  sincerest  motives  to  do  the  best 
that  they  can  for  the  country.  Let  us  concede,  more- 
over, that  in  previous  wars,  even  so  recently  as  the  Span- 
ish War,  there  were  scandals  between  the  Government 
and  business  interests,  in  which  the  latter  did  not  ap- 
pear in  the  best  light.  Let  us  concede  further,  that  the 
plan  of  the  Advisory  Council  of  National  Defense  in 
organizing  subcommittees  in  the  respective  industries 
was  not  the  best  thing. 

On  the  other  hand,  Washington  should  not  have  been 
so  slow  in  awaking  to  the  fact  that  the  business  inter- 
ests of  the  country  are  just  as  patriotic  as  anybody  else. 
In  the  talk  about  the  poor  being  conscripted  for  their 
services,  wherefore  the  rich  must  do  their  share  by  sub- 
mitting to  the  conscription  of  their  money,  there  has 
been  a  good  deal  of  perversion  of  thought,  even  of  non- 
sense. In  the  first  place,  the  sennces  of  the  rich  are 
just  as  much  subject  to  conscription  as  are  those  of 
the  poor.  In  the  second  place,  the  rich  have  never 
demurred  to  the  conscription  of  their  wealth.  On  the 
contrary,  they  have  subscribed  with  wonderful  liberal- 
ity to  the  Red  Cross  Fund,  have  assumed  the  bulk  of 
the  Liberty  Loan  and  have  faced  the  prospect  of  the 
enormous  taxation  with  the  utmost  cheerfulness.  All 
that  business  has  asked  of  Washington  is  that  its  organ- 
ization be  not  so  tampered  with  that  it  will  fail  to  run 
smoothly  and  will  fail  to  produce  the  earnings  out  of 
which  taxes  are  expected. 

The  organization  of  business  is  a  delicate  thing. 
There  are  relationships  spreading  over  the  entire  world 
that  are  in  perfect  accord.  Let  some  alteration  be 
ignorantly  and  suddenly  made  in  New  York,  there  may 
ensue  disasters  in  remote  pai'ts  of  the  country.  We 
have  already  had  an  example  of  this  in  the  labor  troubles 
that  have  spread  through  the  West,  which  are  directly 
attributable   to    the    Government's    threats    to    reduce 


prices  for  commodities,  and  have  already  had  the  effect 
of  restricting  the  production  of  such  necessary  things 
as  copper  and  lead  at  a  time  when  the  maximum  pro- 
duction is  needed. 

All  the  talk  about  suspending  the  law  of  supply  and 
demand  has  been  foolish.  That  law  is  going  to  continue 
to  operate,  just  as  it  always  has.  The  determinative 
factor  as  to  price  is  how  much  production  is  needed. 
The  price  will  be  what  will  induce  the  last  part  of  that 
production  to  be  made.  In  every  industry  there  will 
be  differences  in  the  costs,  and  consequently  in  the 
profits  of  the  producers.  In  the  case  of  copper,  for  ex- 
ample, costs  will  range  from  10  to  25c.  The  system  of 
taxing  excess  profits  is  an  automatic  equalizer  that  takes 
care  of  such  differences. 

(The  reader  will  note  that  we  say  nothing  about  5 
or  6c.  costs  for  copper.  We  do  not  believe  there  is  any 
such  thing,  the  official  reports  of  several  companies  to 
the  contrary,  notwithstanding.  Such  figures  are  but 
partial  costs,  useful  for  comparative  purposes  so  long 
as  other  producers  figure  in  approximately  the  same 
way,  but  they  are  not  true  costs.  The  reader  will  recol- 
lect that  we  have  expressed  these  views  for  many  years 
back.) 

It  does  not  matter  particularly  what  negotiations  are 
consummated  between  the  Government  and  the  pro- 
ducers. The  Government  may  make  an  arbitrarily  low 
price  for  itself,  and  the  producers  may  consent  to  it. 
The  result  would  be  that  the  profits  of  the  producers 
would  be  diminished,  and  therefore  they  would  pay  less 
taxes  to  the  Government;  or  -^Ise  the  supply  of  the  com- 
modity having  been  diminished  by  the  Government's 
subtraction,  other  users  would  have  to  pay  more.  In 
either  case  there  would  be  no  great  difference  to  the 
Government  nor  to  the  producers. 

It  was  not  that  which  gave  the  shock  to  the  markets 
and  the  industries,  but  it  was  the  vague  ukase  that  the 
prices  of  commodities  to  everybody  must  be  reduced. 
This  was  like  a  threat  to  throw  a  crowbar  into  the 
machinery.  If  the  economics  of  the  great  war  has 
shown  one  thing  more  clearly  than  another,  it  has  been 
the  innate  stubborness  and  selfishness  of  labor.  The 
labor  leaders  said  that  prices  for  copper  and  iron,  coal, 
etc.,  might  be  reduced,  but  they  were  not  going  to  stand 
for  any  reduction  of  wages.  There  was,  too,  some  rea- 
son in  their  talk,  inasmuch  as  there  was  no  prospect  of 
the  cost  of  living  being  reduced.  On  the  contrarj% 
Congress  at  this  very  time  was  inserting  in  the  Food 
Bill  a  provision  of  |2  as  the  minimum  price  for  wheat, 
although  previous  to  the  war  dollar-wheat  was  the 
acme  of  agrarian  hopes. 

Washington  is  now  beginning  to  see  the  inconsistency 
of  shuddering  over  25c.  for  copper  and  being  enthusiaa- 
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tic  about  $2  for  wheat.  It  begins  to  see,  moreover,  how 
tampering  with  the  machinery  is  having  bad  results, 
such  as  the  fomenting  of  labor  troubles,  which  was  one 
of  the  things  that  business  men  warned  about  in  the 
early  days  of  the  price  controversy.  Washington  is. 
perhaps,  finally  coming  to  see,  also,  that  business  men 
are  patriots,  not  hogs,  and  anxious  to  serve  their  coun- 
try. Probably  it  is  being  perceived,  moreover,  that  this 
war  should  be  fought  with  a  spirit  of  domestic  optim- 
ism, rather  than  pessimism.  We  look,  therefore,  for  a 
change  in  the  attitude  of  Washington  and  the  passage 
into  oblivion  of  the  cost-of-production  theory  and  many 
others. 

The  prices  for  commodities  are  going  to  be  governed 
by  the  law  of  supply  and  demand,  simply  for  the  reason 
that  nothing  else  will  work.  The  Government  will  proba- 
bly so  organize  itself  that  it  will  be  able  to  buy  intelli- 
gently and  without  disturbance  of  the  markets.  This  last 
thing  is  really  the  goal  toward  which  it  is  laboring, 
although  it  has  so  far  failed  to  appreciate  it. 

Iron  and  Steel  Conditions 

THE  strong  and  active  condition  which  marked  the 
iron  and  steel  markets  during  the  earlier  months  of 
the  year  has  developed  since  June  opened  into  consider- 
able excitement,  with  rapid  advances  in  prices.  These 
have  been  especially  marked  in  pig  iron,  the  basic  com- 
modity. Bessemer  pig,  which  .sold  in  June,  1916,  at  $22 
per  ton  in  Pittsburgh,  but  rose  to  |36  in  January  last 
and  $47  in  May,  has  taken  a  further  jump  and  is  quoted 
this  week  at  $55,  a  price  far  above  any  on  record.  Since 
July,  basic  pig  has  advanced  from  $19  a  year  ago  to  $35, 
to  $43  and  now  to  $51  per  ton,  and  No.  2  foundry  from 
$19.50  to  $31  and  now  to  $50.  These,  of  course,  are  the 
figures  for  iron  .sold  by  the  merchant  financier,  which 
furnish  about  30',  of  the  total.  The  .steel  companies 
which  make  their  own  pig  iron  get  it  at  cost,  but  that 
cost  has  advanced  materially,  owing  to  the  higher  waives 
and  the  advanced  cost  of  ore,  fuel  and  supplies.  On  the 
basis  of  Lake  freights  and  figures,  ore  is  from  20  to 
30'"r  higher  than  a  year  ago;  coke  is  rather  more  than 
double  last  year's  price;  while  labor  has  gone  up  about 
35  or  40'f.  The  ton  of  pig  iron  mu.st  cost  from  one- 
third  to  one-half  more  than  a  year  ago.  Steel  scrap, 
which  is  an  important  item  in  openhearth  steel  manu- 
facture, has  advanced  in  clo.se  parallel  to  pig  iron. 

Finished  steel,  which  is  dependent  upon  the  prices  of 
basic  material  and  which  at  present  ab.sorbs  nearly  all 
of  it,  has  of  course  advanced  on  parallel  lines.  Steel 
billets  are  quoted  at  over  $100  per  'on,  while  tank  plates 
are  $1406/  150,  ship  plates  and  angles  $180(,)  140.  with 
other  products  in  proportion.  These  are  decidedly  what 
would  have  been  called  "famine"  prices  a  year  or  two 
ago,  and  are  so  high  that  n  serious  limitation  of  in- 
du.strial  demand  would  certainly  have  followed.  Whether 
such  a  result  is  now  threatened  is  not  yet  certain,  owing 
to  the  unusual  conditions  which  prevail.  The  uncertain 
condition  which  most  affects  the  markets  at  present  is 
the  extent  of  export  and  government  demands.  Very 
large  orders  of  both  classes  have  been  placed  and  more 


are  expected,  but  the  quantities  are  altogether  uncer- 
tain. These  orders  will  necessarily  have  preference,  so 
that  buyers  of  iron  and  steel  for  consumption  and  manu- 
facture are  faced  by  the  conditions  that  not  only  will 
they  have  to  pay  high  prices,  but  also  there  will  be  diffi- 
culty in  placing  orders  at  all,  or  in  securing  deliveries. 
There  is  no  immediate  probability  of  any  material 
increase  of  .supplies  in  the  immediate  future.  On  June 
1  there  were  in  blast  340  coke  and  anthracite  stacks  out 
of  the  404  on  the  list  of  the  American  Iron  and  Steel 
Association.  Of  the  idle  furnaces  a  few  were  perma- 
nently disabled  and  the  rest  were  undergoing  absolutely 
necessary  repairs.  The  pig-iron  production  in  May  was 
approximately  3,455,000  tons.  An  increase  to  3,500,000 
tons  monthly  is  probably  the  best  that  can  be  expected. 
Repaired  furnaces  blowing  in  must  be  nearly  balanced 
by  those  which  must  be  s'.opped,  and  of  the  new  furnace 
capacity  building  hardly  any  will  be  ready  until  toward 
the  close  of  the  year.  The  charcoal-furnace  capacity 
cannot  be  much  enlarged ;  at  any  rate  it  furnishes  but  a 
trifling  proportion  of  the  total.  We  have  spoken  chiefly 
so  far  of  pig  iron  because  that  is  necessarily  the  basis 
of  the  business.  Capacity  for  conversion  into  steel  can 
be  furnished  as  quickly  as  it  is  required.  Rolling  and 
forging  machinery  is  again  a  slower  matter,  but  will 
probably  be  ready  when  it  can  be  used. 


Zinc-Smelting  Conditions 

STATISTICS  relating  to  the  zinc  industry  were 
published  in  the  Journal  of  July  7  disclose  many  in- 
teresting things.  Among  others  is  the  great  reduction 
in  the  average  duty  per  retort.  Whereas,  in  times  pre- 
ceding the  war  an  output  of  4.2  tons  of  spelter  per  re- 
tort per  annum  was  reckoned,  the  yield  in  the  latter  part 
of  1916  was  only  about  3.6  tons,  or  six-sevenths  of  what 
it  used  to  be. 

To  a  certain  extent  this  is  attributable  to  the  smelt- 
ing of  a  lower  grade  of  ore,  it  being  reckoned  that  the 
average  grade  of  ore  smelted  in  1916  was  about  47 ""r, 
compared  with  about  50'^,  in  1914  and  1915.  It  was 
but  natural  that  the  enormous  demand  for  ore,  the 
smelters  having  required  about  1,700,000  tons  in  1916 
again.st  about  1,200,000  in  1915.  should  have  led  to  the 
acceptance  of  lower  grades.  Ore  production  was  not 
checked  by  contraction  in  the  price  for  spelter,  the  latter 
having  been  chiefly  at  the  expense  of  the  smelters.  In 
1014  and  1915  there  was  a  deficiency  of  smelting  ca- 
pacity, and  conseiiuently  there  was  a  premium  upon  the 
use  of  what  existed,  which  expressed  itself  in  the  form 
of  wide  smelting  margins.  In  1016  the  smelting  capacity 
began  to  approach  and  even  exceed  what  was  required, 
and  competition  among  the  smelters  trimmed  down  the 
smelting  margin,  which  was,  of  course,  to  the  advantage 
of  the  ore  producer. 

However,  although  the  average  grade  of  the  ore 
smelted  in  1016  was  lower  than  in  1915,  the  chief  fac- 
tor in  the  reduced  yield  of  spelter  per  retort  was  un- 
doubtedly the  lower  extraction  of  the  zinc  from  a  given 
grade  of  ore,  due  to  the  rushed  work  and  to  the  careless- 
ness of  labor  in  many  respects. 


August  4,  1917 


ENGINEERING  AND  MINING  JOURNAL 


227 


BY  THE  WAY 


HERBERT    CLARK    HOOVER 


The  cartoon  of  Mr.  Hoover  by  Cesare  that  we  present 
this  week  appeared  in  the  New  York  Evening  Post  of 
July  21,  1917,  by  the  courtesy  of  which  publication  we 
reproduce  it. 


"Because  of  the  character  of  the  ore,  which  is  of  vol- 
canic origin  and  has  never  been  affected  by  the  action 
of  frost  as  have  ore  deposits  in  more  northerly  lati- 
tudes," according  to  a  publication  that  is  promoting  the 
sale  of  stock  in  this  interesting  mine,  "the  ore  caves  in 
easily  and  can  be  taken  down  with  a  minimum  of  labor. 
Even  the  expense  of  hauling  the  ore  from  the  tunnels 
to  the  mill  is  eliminated,  as  by  reason  of  the  abundant 
water  it  is  possible  to  convey  the  ore  by  a  system  of 
sluices,  which  make  possible  a  still  further  economy,  as 
in  the  course  of  transit  the  coarser  particles  of  gold 
are  automatically  separated  from  the  finer." 


A  newspaper  of  Grass  Valley,  Calif.,  has  a  report 
about  a  mule  in  the  Empire  mine,  which  is  said  to  have 
kicked  a  man  by  mistake.  The  mule  is  known  to  every 
employee  of  the  mine,  450  in  all,  and  while  there  is  no 
affection  for  her  among  449  of  them,  they  all  have  a 
wholesome  respect  for  her  in  spite  of  her  contrary  dis- 
position. It  is  a  mine  classic  that  she  kicks  the  air 
pipe  2  ft.  above  her  head  for  exercise.  With  Fred 
Wales,  however,  it  is  different.  He  has  worked  with 
Bessie  for  14  years  and  has  become  attached  to  the  ani- 
mal. He  excuses  her  vagaries  as  an  indulgent  mother 
condones  the  actions  of  a  spoiled  child.  It  is  merely  a 
matter  of  temperament,  he  says,  and  the  other  men  do 
not  understand  her.    Yesterday,  however,  his  faith  was 


shaken  temporarily,  but  not  for  long.  In  the  physician's 
office  he  took  offense  at  a  suggestion  that  the  mule 
should  be  killed  on  account  of  her  viciousness,  and 
rushed  to  her  defense.  "It  was  perhaps  my  fault,  it 
certainly  was  not  hers.  Bessie  either  did  not  know  who 
it  was  when  she  kicked,  or  I  had  forgotten  to  give  her 
the  usual  chew  of  tobacco.  I  am  willing  to  take  all  the 
blame." 


Price  fixing  is  the  most  vicious  blunder  conceivable, 
says  the  New  York  Snn:  not  because  of  the  injustice  to 
producers  and  venders,  but  because  of  its  inevitable  ef- 
fect in  stopping  production  and  checking  the  marketing 
of  commodities.  The  fixing  of  minimum  prices  strangles 
trade  and  industry  for  psychological  reasons.  The  min- 
imum price  becom.es  the  maximum  that  any  one  will  pay 
willingly  and  that  the  producer  can  count  on  getting. 
Fixed  maximum  prices  are  not  only  psychologic  but  eco- 
nomic barriers  to  production.  In  face  of  them  no  new 
capital  will  be  embarked  and  no  new  effort  put  forth. 
The  stimulus  to  industry  and  investment  is  the  hope  of 
profit.  Lock  the  door  on  this  opportunity,  and  capital 
and  labor  alike  soon  take  to  the  subcellar  and  the  road- 
side. An  aim  of  the  Government  might  well  be  the  sane 
limitation  of  consumption,  or  at  least  the  control  of 
waste.  In  this  direction,  by  far  the  most  potent  agency 
is  the  price  current.  Artificially  low  rates  are  an  in- 
evitable invitation  to  lavish  and  wasteful  consumption, 
while  high  figures  mean  frugality  and  restraint,  and  the 
substitution  of  abundant  foods  for  those  of  which  there 
is  a  scarcity.  We  had  the  working  of  the  law  demon- 
strated most  perfectly  in  the  recent  food  agitation  in 
this  city.  Man  cannot  beat  the  laws  of  the  universe. 
When  he  fights  them,  they  punish  'lim  relentlessly. 


A  correspondent  in  Arizona  writes  that,  lest  we 
might  not  see  Dunbar's  Weekly,  which  he  character- 
izes as  the  "personal  organ  of  Ex-Governor  Hunt,"  he 
sends  us  a  copy  containing  a  few  remarks  that  may  be 
of  interest  to  us.  The  remarks  to  which  he  refers  are 
the  following: 

The  honest  law-abiding  people  of  Arizona  had  better  be 
on  their  guard,  as  there  is  no  right,  law  or  business  ethics 
these  hounds  respect.  As  an  illustration  of  their  tactics 
we  cite  this  fact,  the  Engiyieering  and  Mining  Jourtial  of 
New  York,  the  greatest  paper  of  its  kind  in  the  world, 
recognized  as  the  authority  on  the  price  of  copper  and  other 
valuable  metals,  was  adopted  by  the  miners  and  the  mining 
companies  of  Arizona  as  the  guide  that  should  regulate  thi 
prevailing  prices  of  copper  that  was  to  be  made  the  base  of 
the  sliding  wage  scale.  The  big  publication  could  not  be 
cornipted  and  became  a  source  of  annoyance  to  these  com- 
panies, and  six  months  ago,  under  cover,  the  Copper  Queen 
purchased  that  great  journal  out  and  out  and  all  for  the 
purpose  of  using  it  as  a  decoy  to  rob  the  miners  of  Arizona, 
and  yet  we  are  told  that  this  company  is  just  in  its  dealinjrs. 
What  a  condition  of  rottenness  and  pelf  dear  old  Arizona 
is  in  today. 

On  another  page  the  same  journal  asks: 

Why,  we  ask  the  fair-minded  people  of  Arizona,  was  it 
necessary  for  the  Copper  Queen  to  purchase  the  Engineer 
ing  and  Mining  Journal  of  New  York  at  a  price  upward  o) 
one  million  dollars? 

We  are  indeed  interested  in  this  news,  which  we 
might  not  have  heard  in  the  ordinary  course  of  events. 
We  have  interviewed  Phelps,  Dodge  &  Co.  on  the  sub- 
ject and  they  said  that  they  had  not  heard  about  it 
either. 
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July  Mining  Dividends 

Disbursements  to  stockholders  in  July,  by  55  United 
States  mining  and  metallurgical  companies  making  pub- 
lic reports  amounted  to  $16,531,242.  Of  this  amount, 
$5,026,450  represented  .special  dividends  in  favor  of  the 
American  Red  Cross,  paid  by  13  companies.  The  regular 
payments,  therefore,  amounted  to  $11,504,792  distri- 
buted by  46  companies,  as  compared  with  $13,278,377, 
by  41  concerns  in  July,  1916.  Canadian  and  Central 
American  companies  paid  $1,055,807  as  compared  with 
$1,201,912  a  year  ago. 

The  only  holding  companyq  which  paid  a  dividend  in 
July,  1917,  was  the  St.  Mary's  Mineral  Land  Co.,  which 
disburssed  $2  a  share,  or  $320,000. 

The  record  of  United  States  mining  and  metallurgical 
companies  for  last  month,  showing  a  decrease,  is  a  change 

Uniteti  States  Miningand  Metallurpiral 

Companies                       Situation  Per  Share  Total 

.*hmeek.  e     Mich.  »l  uO  $800,000 

Allouex.  c        Mich.  3  00  300,000 

Am.  Sm.-Ucre,  pfd..  A IT.  S -Mex.  150  246.882 

Am   Smelters,  pfd.,  B U.  .S.-Mex  125  375,000 

♦Am.  Smelt   &  Re) U.  S.-.Mex.  100  609,980 

•Anaconda,  c     Mont,  50  1,165.625 

Vrii.  Commercial,  c Ariz.  .50  132,500 

*.\rii   rommrrcial,  c Ariz.  10  26.500 

Aril,  t'nited.  e Ariz.  01  25.000 

Binehnm  Mines.  1.  s   Oteh  50  75.000 

•Bineham  Mines.  1.  8 Utah  .25  37.500 

Bunker  Hill  *  Sullivan,  1. 8 Ida.  50  163,500 

•Butte  4  Superior,  I   Mont.  40  116.079 

Caledonia.  1.  8   Ida.  03  78,150 

Camp  Bird.  pfd„  g.  8 Colo.  18  110,501 

Cerro  Gordo,  1.  I Calif.  07)  75.000 

Champion,  c   Mich.  6    10  640.000 

•Chino  c              N.  M.  40  347.992 

Oesson.e.B Colo.  10  122.000 

Daly              Utah  .10  15.000 

Dragon  Cons Utah  .01  18.750 

EmpireCopper Ida.  .05  50.000 

Golden  Cvcle,  g Colo.  03  45.000 

Crnnile.K                  Colo.  .01  16.500 

Hecla.  i.  s   Ida.  .15  150.000 

Homrstakc,  g S.  D.  .65  163.254 

Horn  Silver,!.  8 Utah  05  20.000 

Inspiration,  c    Ariz.  2  00  2.363.934 

•In.-piration.  c Ariz.  25  295.492 

•Internat   Nickel U.  S.-Can.  25  418.346 

Iron  Blossom,  8.,  I.  g Utah  05  50.000 

IronCap.c    Ariz.  100  102.510 

Iron  Cap.,  pfd.,  c Aril.  35  15,685 

IsleRovaie,  c   Mich.  150  225.000 

Judge  Slin  aodHmelt.,8.,  1. 1 Utah  25  120.000 

•Kennceott,  c     Alaska  .20  557.336 

LoonUkc.  c   Wash.  .01  14,404 

•Mn-m.i.  c    Ariz.  .10 

•Nevada  Cons.,  c Ncv.  .15  299.919 

Neviula  Hills,  g.  8 Ncv.  .10  106.569 

New  Jen»y  Zinc  U.S.  4.00  1.400,000 

NorthButte.c   Mont.  50  215.000 

f  (seeola.  c     Mich.  6  00  576,900 

Portland,  g     Colo.  03  90.000 

Prince  Con...  1.  8 UUh  05  50,000 

•RayCons.o   Aril.  20  315,4)6 

Richmond,  I,  s     Ida.  02  16.800 

Shattuek  Arizona,  0 Ari».  125  437.500 

Silver  King  Coalition,  •.,L« Utah  .15  187.500 

Tonopnh  Belmont,  g.  8 Nev.  I2J  187,504 

Tonopah  Mm .  8       Ncv,  15  1  =  0.000 

Unii«l  Copper         Wash.  .01  10.000 

United  Kastern.  g   Ariz  05  68.000 

U.  .S  ."Imelting.  com   U.S-Mex.  125  438.894 

U.  .S  Smelting,  pfd U,H.-Mc».  87)  425,5:.5 

Unite.1  Verde,  c ArU.  150  450,000 

•Utah  f:..pper,  0 Utah  50  812.245 

IvarlnCopper Nev.  01  6.000 

Vindirnti.r.  g  Colo.  03  45,000 

W.ll.ngUm.i  g   Colo.  10  100,000 

Vello»  P.ne.  z  I     Nev.  03  30,000 

Caruuliin  and  Central  American 

Companiea                      .Situation  Per  .-^hnre  Total 

Cons   Min  A  Sm  Co.,  e.  8 B.C.  W  62)  I26U.445 

|j»R<»e,  «         ..                  Ont.  05  74.931 

.McKinlev-Darrsgh-Sawge.  8 OdI.  .03  67.431 

\'    S     ,V  tr,.„l    H.«.n..  C.  A.  50  100.000 

(hit.  25  300.000 

Ont.  01  60.000 

1  H    C  05  100,000 

Ont  03  75,000 

Tr.«n.i'.    I  <i,.n»inn,  0             .  Onl.  12  IS.OOO 

•  Rwl  f  V-» 

from  that  of  the  earlier  months  of  the  year,  during  each 
of  which  nmt)unfs  paid  were  in  excess  of  the  dividends 
of  the  corresponding  period  in  1916.  Although  there 
were  n  number  of  new  dividend-payers  on  this  month'.s 
list,  several  companies  which  paid  in  July,  1916,  found  it 
necessary  to  reduce  their  payments  or  discontinue,  and 


the  New  Jersey  Zinc  Co.,  which  paid  an  "extra"  of  $10 
in  July,  1916,  distributed  only  $4  in  July,  1917. 

Empire  Copper  Co.  paid  its  regular  quarterly  divi- 
dend of  5c.  a  share,  but  instead  of  paying  an  extra  of 
the  sam"  amount  as  was  done  in  the  preceding  quarter, 
voted  to  invest  $50,000  in  Liberty  Bonds,  which  will  be 
distributed  to  the  stockholders  later. 

Nevada  Hills  made  two  payments  of  5c.  each,  which 
are  understood  to  be  in  liquidation. 

Initial  payments  were  made  in  July,  1917,  by  Bingham 
Mines,  Loon  Lake  and  United  Eastern. 

The  totals  for  the  first  seven  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies,  $121,- 
348,231;  holding  companies,  $3,867,789;  Canadian,  Cen- 
tral American,  South  American  and  Mexican  companies, 
$11,230,666. 


Strike  Conditions  in  Arizona 

My  communication  published  in  the  Journal  of  July 
21,  1917,  suffered  some  pruning,  I  suppose  owing  to 
the  exigencies  of  the  "make-up."  Yet,  there  was  an 
excision  of  matter  that  I  think  ought  to  be  of  record. 
On  page  137,  column  1,  clause  beginning  "Such  occur- 
rences" had  direct  reference  to  the  attempts  which  had 
been  made  to  burn  our  mines,  which  read  as  follows: 

"On  three  occasions  within  the  pa.st  few  mont'is 
attempts  have  been  made  to  burn  the  mines  in  this  dis- 
trict. On  Sept.  23  of  last  year  two.  mines,  a  mile  apart, 
were  set  fire  to  and  one  of  these  fires  being  set  in  such  a 
place  and  in  such  a  manner  that  is  was  most  difficult  to 
fight,  and  had  the  efforts  undertaken  and  continued  dur- 
ing months  at  a  heavy  outlay  not.  been  successful,  the 
largest  producing  mine  in  the  district  would  have  been 
forced  to  close  down;  while  in  the  o^her  case  the  mine 
affected,  and  which  in  that  time  was  outputting  300 
tons  a  day,  had  to  be  bulkheaded  off  and  has  not  since 
operated  The  third  attempt  was  less  successful  in  doing 
material  damage,  owing  to  the  early  discovery  of  the 
fire,  and  prompt  means  of  handling  it. 

"Such  occurrences  cannot  be  reasonably  laid  to  the 
charge  of  any  of  the  old  employees  in  this  district,  but 
probably  to  some  of  the  I.W.W.  floaters  whose  activities 
have  become  so  pronounced  since  'he  commencement  of 
the  European  War."  Norman  Carmichael, 

Gen.  Mgr.,  Arizona  &  New  Mexico  Railway  Co. 

Clifton,  Ariz.,  July  25,  1917. 


Wheat  versus  Steel 

Here  is  Wall  Street's  great  metaphysical  problem, 
says  the  Evening  Post:  If  in  the  words  of  Mr.  Wilson, 
profits  jire  never  to  be  mentioned  in  the  same  sentence 
with  patriotism,  why  does  the  Government  consider  a 
minimum  price  of  $2  a  bushel  for  wheat? 

The  reply  may  be  that  the  crops  mu."»t  be  stimulated 
at  all  costs  and  that  fixing  a  minimum  price  is  a  neces- 
sary evil.  Hut  must  not  the  output  of  steel  be  stimu- 
lated? Must  not  the  output  of  ships  bo  stimulated? 
Mu.'tt  not  the  output  of  copper  be  stimulated?  If 
the  word  incentive  is  to  be  treated  with  contempt 
when  mentioned  in  connection  with  steel  manufacturers, 
why  must  it  be  treated  with  reverence  when  mentioned 
in  connection  with   farmers?     The  truth  is  that  what 
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.he  Administration  knows  is  this:  though  it  could  con- 
demn the  mention  of  profits  and  patriotism  in  immediate 
proximity  to  each  other,  though  it  could  tell  the  farmer 
that  with  men  giving  their  blood  and  their  lives  on  the 
battlefield  it  would  be  a  very  sordid  thing  for  him  not 
to  work  at  his  hardest  and  increase  his  acreage  to  the 
greatest  possible  extent — though  it  could  tell  him  all 
this,  and  though  it  would  be  right,  yet  it  knows  that  if 
it  depended  on  him  to  do  it,  and  gave  him  no  assurance 
of  profit  and  no  assurance  against  loss,  wheat  would 
rot  be  grown  in  sufficient  quantity;  the  progress  of  the 
war  would  be  hindered  and  bedeviled — all  because  the 
Administration  expected  a  higher  code  of  morals  and 
sacrifice  from  the  farmers  than  it  had  any  reasonable 
ground  of  expecting. 

But  this  is  how  it  treats  the  manufacturers.  The  Fed- 
eral Trade  Commission  has  made  no  investigation,  and 
has  not  been  ordered  to  make  any  investigation,  of  the 
cost  of  producing  wheat.  Yet  Washington  now  consid- 
ers guaranteeing  a  minimum  price  of  $2,  which  means 
that  the  farmer  is  allowed  to  sell  his  wheat  for  more 
than  that  if  he  can  get  it  in  the  market,  but  that  if  the 
market  will  not  take  all  his  wheat  at  more  than  $2,  the 
Government  will  buy  it  at  that  price.  Two  dollars  is 
more  than  twice  the  normal  pre-war  price.  Now  sup- 
pose that  the  steel  manufacturers  asked  for  exactly  the 
same  treatment  as  the  farmers?  Suppose  they  went 
to  Washington  and  said:  "We  feel  a  little  nervous  about 
whether  the  market  for  steel  is  going  to  hold.  The 
market  price  of  steel  before  the  war  was  $30.  Couldn't 
you  guarantee  us  that  if  by  any  chance  the  market 
broke,  you  would  take  all  the  ste-il  from  us  that  we 
couldn't  sell  at  $60?  Otherwise  we  will  not  have 
enough  incentive."  Washington  would  think  only  one 
thing:  that  the  steel  manufacturers  had  gone  violently 
insane. 


by  lighters  to  the  Bay  of  Bahia  and  there  loaded  on 
ships.  These  properties  are  said  to  be  smaller  than  the 
one  at  Bom-Fim. 

Only  two  ships  have  been  loaded  at  Bahia  with  ore 
from  these  mines,  the  amount  shipped  being  8300  tons. 
It  is  claimed  that  a  large  tonnage  is  in  sight  and  that 
American  engineers  have  reported  very  favorably  upon 
the  properties. 

The  local  agents  of  the  company  estimate  that  with 
better  railway  facilities  from  15,000  to  20,000  tons  of 
manganese  ore  could  be  shipped  monthly  via  Bahia. 
They  claim,  however,  that  the  lack  of  sufficient  railway 
facilities  to  carry  the  ore  to  tidewater  is  the  big  draw- 
back. This  is  a  general  condition  and  applies  to  the 
state  of  Minas  Geraes  as  well.  In  fact,  it  is  the  pre- 
vailing belief  among  technical  men  that  the  entire 
manganese  problem  of  Brazil  and,  even  further,  the 
problem  of  disposing  of  its  vast  natural  resources,  is 
one  of  communications  by  highway  in  many  interior 
districts  and  from  the  commercial  centers  of  those 
districts  by  rail  to  tidewater. 


Manganese  Production  in  Brazil 

Exports  of  manganese  ore  from  Brazil  in  1914,  says 
Commerce  Reports,  were  183,630  tons,  valued  at  $1,380,- 
453.  In  1915,  288,671  tons  were  exported,  to  the  value 
of  $2,632,427.  The  consular  export  returns  for  1916 
show  a  very  large  increase  over  the  figures  for  the 
preceding  two  years,  reaching  503,120  tons,  valued  at 
$7,080,954.  This  exceptional  development  is  due  to  the 
greatly  increased  demand  for  manganese  in  the  United 
States,  where  80%  or  more  of  the  supply  is  now  of 
Brazilian  origin,  because  of  the  almost  complete  closure 
of  other  sources  by  the  war. 

Certain  new  Brazilian  mines  have  been  opened  under 
the  stress  of  the  increased  demand.  These  operations 
have  been  chiefly  in  the  state  of  Minas  Geraes;  but  the 
state  of  Bahia  seems  also  likely  to  become  a  large  pro- 
ducer of  manganese  ore. 

A  newly  formed  American  company,  which  claims  to 
have  recently  purchased  four  mines  in  the  state  of 
Bahia,  is  exporting  manganese  ore  from  the  City  of 
Bahia.  The  largest  of  these  mines  is  in  the  municipality 
of  Bom-Fim,  northwest  of  the  City  of  Bahia.  It  is 
reached  by  the  Central  Ry.  of  Brazil  but  has  not  been 
explored  to  any  extent.  Three  other  mines  are  near 
the  town  of  Nazareth,  southwest  of  Bahia.  They  have 
no  railway  outlets,  and  the  ore  now  mined  is  taken 


Melting  Point  of  Glucinum 

In  determining  the  melting  point  of  glucinum  and 
its  heat  of  fusion,  a  review  in  the  Journal  of  the  Society 
of  Chemical  Industry,  Mar.  31,  1917,  of  some  German 
experiments,  points  out  that  glucinum  prepared  elec- 
trolytically  from  sodium  glucinum  fluoride,  was  pressed 
into  pastilles  and  fused  in  a  magnesia  tube  in  hydrogen. 
The  product  contained  99.5%  Gl,  the  principal  impurity 
being  the  carbide.  Heating  and  cooling  curves  gave  the 
value  1278°  ±  5°  C.  for  the  melting  point. 

An  approximate  determination  of  the  heat  of  fusion 
by  comparing  the  duration  of  the  arrests  when  equal 
volum.es  of  gold  and  glucinum  were  cooled  under  similar 
conditions,  gave  277  calories  per  gram,  while  Croi^^n- 
ton's  rule,  atomic  weight  X  heat  of  fusion  ~  absolute 
temperature  of  fusion  =  2,  gave  the  value  341.  Gluci- 
num has  the  largest  heat  of  fusion  of  any  metal 
corresponding  with  its  high  melting  point  and  low 
ptomic  weight. 


Spalling  of  Magnesite  Bricks 

Spalling  of  magnesite  brick,  says  J.  W.  Mellor,  in  an 
article  in  the  "Tr.-n.sactions  Ceramics  Society,"  1916-17, 
is  attributed  to  shrinkage  on  heating  caused  by  conver- 
sion of  ot-  into  p-magnesia,  and  to  shrinkage  caused  by 
the  closing  of  the  pores  in  highly  porous  brick.  Lightly 
calcined  or  a-magnesia  has  a  specific  gravity  of  3.2  or 
3.3,  but  the  crystalline  or  fully  shrunk  3-magnesia  has 
one  of  3.65,  that  of  the  natural  mineral,  periclase,  being 
3.5  to  3.75. 

The  speed  of  conversion  of  a-  into  p-magnesia  at 
1300'  C.  is  relatively  slow,  but  is  more  rapid  at  high 
temperatures.  To  prevent  spalling,  the  material  must 
be  maintained  at  a  suitable  temperature  until  a  suffi- 
cient amount  of  conversion  has  occurred,  and  the  poros- 
ity of  the  brick  must  be  kept  reasonably  low.  Bricks 
with  a  sufficiently  high  specific  gravity  do  not  spall,  as 
the  change  in  volume  on  further  heating  is  too  small  to 
set  up  serious  strains. 
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Personal 


Franria  Chorrh  Lincoln,  director  of  the 
Mackav  School  of  Mines  at  Reno,  has  been 
appointed  State  Assaycr  for  Nevada. 

O  E.  Postma.  a  chemist  in  the  service  of 
the  Bureau  of  Mines,  has  been  transferred 
from  Pittsburgh  to  the  station  at  Tucson. 

E  Gj-bbon  Spllsbnry  sailed  from  New 
York  on  Julv  26  for  Central  .\merira  and 
expects  to  be  absent  until  the  end  of  Aufnist. 
Charles  M.  Coatn  is  now  in  the  land  de- 
partment of  the  Kansas  and  Kentucky  Oil 
Co.  His  address  is  Box  209.  Chanute,  Kan- 
sas. 

Frank  Oliver  has  severed  his  connection 
with  the  MoKUl  Minine  Co..  due  to  the 
closing  down  of  the  North  Carolina  prop- 
erty. 

R.  B.  nornor.  of  the  Bureau  of  Mines 
staff,  is  engaged  In  an  inspection  of  the 
metalliferous  mines  of  northeastern  \\  ash- 
Ington. 

Howland  Bancroft  has  returned  to  New 
Tork  and  is  at  the  Engineers'  Club  He 
win  return  to  Denver  about  the  middle  ot 
August. 

John  Hunt,  underground  superintendent 
at  No.  1  mine  of  the  Western  Fuel  Co.  at 
Nanaimo.  B.  C.  has  been  appointed  general 
superintendent. 

W  Sampson,  superintendent  of  the  Nickel 
Plate  mine  at  Hedley.  B.  C  has  resigned 
after  1"  vears'  service  and  has  gone  to 
Salt   Lake'  City. 

B.  W.  Knowles  has  been  appointed  super- 
intendent of  the  Nickel  Plate  mine,  at  Hed- 
ley. B.  C.  with  L.  S.  Morrison  and  W. 
Trezona.  assistants. 

lL«wrpnce  Martin,  of  the  University  of 
Wisconsin,  gave  instruction  in  toiiography 
at  the  Officers  Training  Camp.  Fort  Sheri- 
dan. HI.,  during  .lune  and  July. 

Eliot  Blarkwclder.  of  the  T'niversity  of 
Illinois,  is  in  California  as  member  of  a 
commi.ssion  appointed  to  investigate  the 
petroleum  resources  of  the  state. 

A.  E.  Wells,  superintendent  of  the  Salt 
Lake  Citv  station  of  the  Bureau  of  Mines. 
has  been  spending  a  few  days  in  \Vashing- 
ton  conferring  with  Bureau  officials. 

Frank  t.  Stack,  superintendent  of  the 
Davison  Sulphur  &  Phosphate  Co  .  at  Cuma- 
navaeua.  Cuba,  is  returning  to  the  United 
States  to  offer  his  services  to  the  army. 

rharloi  T.  Williams,  recently  with  the 
Cananea  Con.sollrtated  Copper  Co..  at  Chiva- 
tera.  .Sonora.  is  now  with  the  Tonopah  Bel- 
mont Development  Co..  Tonopah.  Nevada. 

I^apxlry  W.  Hope,  superintendent  ot  the 
Yankee  C.irl  mine  at  Vmir.  B  C.  has  re- 
signed to  become  superintendent  of  the  Bu- 
reka-Holly  Mining  Co..  at  Eureka.  Nevada, 
nirton  Tooper,  at  one  time  with  the  Bon 
Air  Coal  &  Iron  Co..  Nashville.  Tenn.,  is 
serretarv-treasiirer  of  the  new  Suwanee 
Iron  Co  with  offices  at  NashvlHe.  Tenn.. 
which  rerentlv  acquired  the  furnaces  at 
Grand  Rivers.  Kentucky 

Fred  W.  PadBCtt.  for  the  past  four  years 
research  fellow  In  oil.  gas  and  gasoline  In 
the  Unlversitv  of  rittshurgh.  has  been  ap- 
pointed associate  professor  of  chemi.stry  in 
the  University  of  Oklahoma,  where  he  will 
develop  a  research  department  In  oil.  gas 
and  ga.sollne. 

rharle*  ramBell  Is  in  charge  of  the  field 
work  of  the  Geological  Survey  of  Canada 
In  British  Columbia  this  summer  He  has 
hl»  office  at  Vancouver  and  field  headquar- 
ter-"  at  D'Arcv.  Ffe  has  parties  at  work 
In  the  Sloran.  In  East  Kootenay  and  in  the 
Ominera  mining  division 

Lionel  S.  Marks,  professor  of  merhanlral 
onglneerlng  nt  Harvard  and  Maasachusctts 
Institute  of  Technology,  has  been  assigned 
hv  the  national  advisory  committee  on  aero- 
nautics to  take  charge  of  Investigations 
relating  to  alrplane-englne  design  now  being 
made  at   the   Bureau  of  Standards 

roghin.  of  the  Bureau  ol  Mines. 
^ui»erlntendent 
•   Investigation 


Obituary  1 

D.  O.  Scofleld,  ex-President  of  the  Stand- 
ard Oil  Co.  of  California  and  more  recently 
chairman  of  the  hoard  of  directors,  killed 
himself  at  his  home  in  Oakland  on  Julv  3". 
Despondencv.  due  to  grief  over  the  death 
of  his  wife  Ave  vears  ago,  is  believed  to  have 
been  responsible.  He  was  7  4  years  old.  Mr. 
Scofleld  was  one  of  the  oil  operators  who 
laid  the  foundation  for  the  Standard  Oil 
Co.  in  Pennsvlvania  many  years  ago  with 
John  D.  Rockefeller.  A  year  ago  he  re- 
tired. 

Clarence  Hobart  McDougall  was  killed  in 
action  in  the  battle  of  Arras  in  May.  A 
graduate  of  McC.ill  in  1905.  he  was  em- 
ployed as  surveyor  at  the  Snowshoe  mine 
in  the  Boundary  district,  in  British  Co- 
lumbia. Later  he  loined  the  staff  of  the 
Consolidated  Mining  and  Smelting  Co.  of 
Canada,  rising  to  be  superintendent  of  the 
Sullivan  and  St.  Eugene  mines.  He  was  a 
member  of  the  Canadian  Mining  Institute. 
He  was  commissioned  a  lieutenant  in  the 
Caradian   Engineers  about  a  year  ago. 

William  Ballock  Clark  died  on  July  27 
at  North  Haven,  Me.,  aged  .57  years.  He 
was  born  in  Brattleboro.  Vt  ,  and  entered 
.\mherst  in  1880.  graduating  in  1884.  He 
pursued  geological  studies  at  the  University 
of  Munich.  1884-97  and  studied  at  Berlin 
and  London,  making  geological  surveys  of 
Prussia  and  Great  Britain.  He  was  in- 
structor in  .Johns  Hopkins  University,  1887. 
89:  as.sociate.  1889-92;  associate  professor. 
1892-94.  He  became  profe.ssor  of  geology 
in  1894.  In  1888.  he  was  appointed  as- 
sistant geologist.  United  States  Geological 
Survey,  working  on  Cretaceous  and  Terti- 
arv  formations  of  the  .\tlantic  coastal  plain. 
At  this  time  he  was  requested  to  prepare 
the  (Correlation  Bulletin  on  the  Eocene,  one 
of  a  series  of  similar  reports  presented  to 
the  International  Geological  Congress  in 
Washington,  in  1S91.  In  1SS9.  he  made 
study  of  Eocene  deposits  of  the  Far  West 
and  investigated  the  Eocene  formation  of 
the  .\tlantic  border  He  was  geologi-st  on 
the  staff  of  the  Survey.  1894-1907.  after 
which  he  acted  as  cooperating  geologist.  In 
1892  he  organized  the  Maryland  State 
Weather  Service  and  became  Director.  In 
1896.  he  organized  the  Maryland  Geological 
.Survey,  since  becoming  State  Geologist.     In 

1900,  he  was  appointed  commissioner  for 
Marvland.  In  1906.  he  was  made  a  mem- 
ber of  the  Maryland  State  Board  of  For- 
estrv  and  elected  as  its  executive  officer, 
which  position  he  held  until  his  death.  Since 

1901,  he  was  president  ot  the  Children's  Aid 
Society  ot  Baltimore,  a  member  of  the 
executive  committee  of  the  State  Tubercu- 
losis As.sociation  and  vice  president  of  the 
Federated  Charities  of  Baltimore.  He  was 
a  member  of  many  clubs:  The  Maryland. 
I^niversity.  Baltimore  Country,  Johns  Hop- 
kins and  city  clubs  of  Baltimore  and  111. 
Cosmos  Club  of  Washington. 


Societies 


National  Association  of  Pnrrhaslng 
.\Krnts  will  hold  Its  annual  congress  on 
net,  9.  10  and  11  next,  in  Pittsburgh.  Penn- 
sylvania, 

American  Institute  of  :\Ictals  will  meet  In 
Boston  on  Sept.  2S-28.  Separate  sessions 
will  he  devoted  to  the  discussion  of  cruci- 
bles and  furnaces,  the  melting  and  casting 
of  nonferrous  metals,  casting  in  connection 
with  munitions  making  and  the  testing  of 
nonferrous  metals  and  metallography.  The 
tentative   list    nf   papers   includes    n2    titles. 


slot    Thomas    Varif 


will    

of  lh<»  Seattle  slatloi 
of  ore  dressing,  which  Is  to  be  one  of  tne 
principal  lines  of  work  at  the  Seattle  sta- 
tion Mr  Coghlll  will  continue  his  work 
on  the  molecular  physics  of  flotation  as 
applied   to  Oregon  ores 

Mrs.    W.    KnenU    warns   the   public,   espe- 

clBllv    the    mining    public,    ngnlnst     n    man 

rrpf-f mir  L-    1  !ti,ap|f    to    he    the    son    of    Dr 

•       •■  late    Professor    nl    thp 

r   Mines       This   man   haa 

from     graduates     of     th« 

.1   Mines   on   the   s<  ore  of 

ih<ir   fri<T.'l  =  nii.   f'  r   their   former   professor 

fie  Is  not  the  son  of  t>r    Koenljt      The  latter 

has  one  son  only.   Augustus   Koenig    M.   D.. 

a  prariirlnir  phrslrlan   In    Philadelphia. 


_..     ^^^.^ 


Industrial  News 


nomesleail    Valve    Mannfaclnrlng    Co.,    of 

PHlsburgh.  Tenn  ,  has  am.olnted  the  Na- 
tional Mill  Supply  Co  .  of  Fort  Wayne,  Ind  . 
as  Its  sole  representative  for  Fort  Wayne 
and    vicinity 

DnIllvan  Machinery  Co.  announces  the 
removal  of  Us  San  Francisco  otilte  from 
the  Sheldon  Building.  No  461  Market  SI  , 
to  the  Hobart  llulldlng.  No  BS2  Market 
St  Rav  I'  McGrnlh  Is  manager  at  San 
Franilsi-o 

Clereland-Cllffs  Iron  Co..  has  had  plans 
prepared  for  a  new  hospital  building  at  Its 
mining  headc|imrlers.  Ishpemlng.  Ml.h  The 
building  which  will  cost  about  |«B.n00.  will 
be  of  brick,  three  stories  high.  KO  x  ISO  ft. 
and    will    he    completely    equipped 

nodce  Sales  and  Engineering  Co.  haa 
dlsconFlnued  Its  Salt  I.ake  office  probably 
for  the   duration   of   the   war       Itrquests   for 


information,  bids  or  material  should  be 
taken  up  with  the  company's  many  Dodge, 
Oneida,  or  Keystone  dealers  or  with  the 
Mishawaka,    Ind.,   office. 

Asbestos  Protected  Metal  Co.,  of  Pitts- 
burgh, has  closed  its  Cincinnati  office  tem- 
liorarily,  due  to  the  fact  that  E.  G.  Irwin. 
Cincinnati  manager,  has  entered  the  Ohio 
National  Guard.  Communications  should 
be  addressed  to  the  home  office.  First  Na- 
tion Bank  Building,  Pittsburgh,  Pennsyl- 
vania. 

Incersoll-Rand  Co,  announces  the  election 
of  J.  H.  Jowett,  formerly  general  sales 
manager,  as  vice  president  of  the  company. 
L  D.  .-Vlbin,  formerly  assistant  general  sales 
manager,  was  appointed  general  sales  man- 
ager. Mr.  Jowett  and  Mr  Albin  will  con- 
tinue to  make  their  headquarters  at  the 
company's  New  York  office,  at  U  Broad- 
way. 

Wisconsin  Electric  Co,,  Racine,  Wis.,  has 
on  the  market  the  Dumore  Portable  Grinder 
for  making  repairs  on  hammer  and  drill 
parts,  for  resharpening  drill  bits,  and  for 
regrinding  cylinders,  deep  drawing  dies, 
large  gages,  etc.  It  is  equipped  with  a 
Universal  motor,  using  direct  or  alternating 
current,  is  light  and  convenient,  can  be 
quickly  set  up  in  a  lathe,  milling  machine 
or  shaper,  and  attached  to  an  ordinary 
lamp  socket.     Weight  17  pounds. 

Western  Electric  Co,  announces  the  open- 
ing of  electrical-supplv  warehouses  at  the 
following  points:  New  Haven,  Conn..  135 
Wood  St,  representative,  Tyler  L.  Holmes: 
Baltimore,  Md  ,  425  E  Oliver  St.  repre- 
sentative, S.  Greenfield;  Charlotte,  N.  C. 
238  W.  First  St.  representative.  R.  H 
Bouligny  The  Seattle  office  and  warehouse 
has  moved  into  new  quarters  at  84  Marion 
SL  W  H  Quirk  has  been  appointed  man- 
ager of  the  Cincinnati  warehouse.  W.  L. 
Sioussat  will  succeed  Mr.  Quirk  as  stores' 
manager  in  the  Cleveland  house. 

New  Patents 

United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Alkali  Silicates — Process  of  Decomposing 
Silicates  and  Manufacturing  Potassium 
Chloride.  Harrv  Williams  Charlton,  Jone;- 
Point,  N.  Y..  assignor  to  Kaolin  Products 
Corporation,  Va.  (U.  S.  No,  1,224.626; 
July   24,    1917.) 

niast-Farnare.  George  L.  Collord. 
Sharpsville.  Penn.,  assignor  to  Blast  Fur- 
nace Appliances  Co.,  Cleveland,  Ohio.  (U.  S. 
No.   1.234,630:  July  21,   1917.) 

Drafting — Blueprinting  Machine.  Ferd- 
inand F.  Metzger.  Philadelphia,  Penn. 
(U.   S.    No.    1.234.554;  July  24.    1917.) 

Excavating  Machine.  George  Henry  Dun- 
lop,  .\uhurn,  Victoria.  Australia,  (U,  S.  No. 
1.234.147  ;   July    24,    1917.) 

Iron-Ore  Briqaetfes — Binding  Material 
and  the  Method  of  Preparing.  Walther 
.Mathesius,  Berlin,  Germany.  (U.  S.  No. 
1.233,384  :  July  17,  1917  ) 

Lead — Process  of  Treating  I.*ad  Ores,  by 
sulphidlzing    surface    of    minerals.       Alfred 
L.  Pelegrln.  Tucson.  Arix.     (U.  S.  No.  1.23 J,-       , 
398:  July   17.  1917  ) 

Mine-Protection  Sysletn.  Nils  D.  Levtn, 
Columbus.  Ohio.  (U.  S.  No.  1,284. 18B  : 
July  24.   1917.) 

Mining  System  and  Means.  John  S. 
Bnrtlett.  Kalamazoo  Township.  Kalamaioo 
County.  Mich  (U.  S.  No.  1.233,301;  July 
17,   1917  ) 

Ore  Concenlraflon.  George  .Mbert  Chap- 
man. Anaconda.  Mont.,  assignor,  by  mesne 
assignments,  to  Minerals  ."Reparation  North 
\merlc.in  Conmratlon.  (U.  S.  No.  1.234,- 
288  ,   July   24,    I9I7.) 

Pvrometer.  Edwin  F  Northnip.  Prince- 
ton N  J  aslgnor  to  Pyrolectric  Instrument 
Co  '  Trenton.  N.  J.  (V.  S  No.  1,2J4,20S  : 
July  24,   1917  ) 

Rabble-Tooth.  Harry  H  Stout.  New 
York  N  V  ,  a.s5l|mor  to  General  Chemical 
Co  New  York,  N.  Y.  (U  S  No.  1,224,408  : 
July  24,   1917  ) 

Refractory  Ores — Process  of  Treating  Re- 
fractory Ores  Stafaniis  Johannes  Vermaes, 
Delft.  "Netherlands,  assignor  to  Mljnbouw- 
maatschappll  ,\equator.  The  Hague.  Nether- 
lands      fU    S    No    1.234.426;  July  24.  I9I7  ) 

Rnch-nrlll— George  H  Gllman.  Clar*- 
mont.  N  H  .  assignor,  by  mesne  assign- 
ments to  Sullivan  Machinery  Co  .  Boston. 
Mass       (U    S    No    1.23t.O!>7  ;  July  17.  1917  ) 

Tllanlnm  Oxide—  Method  for  Producing 
Comiioslte  TItanlc-Oxld  Products.  1>ouIr  K. 
Barton.  Niagara  Falls.  N  V  .  asslfmor  to 
the  Titanium  Alloy  Manufacturing  Co.  New 
York.  N.  Y  (V.  S.  No  1.2S4,2«fr:  July  24, 
1917  ) 
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Bl'TTE — July  iG 
Labor  Situation  has  cleared  wiih  respect 
to  the  mechanical  unions,  but  the  weelv 
has  passed  without  any  definite  conclusion 
having  been  reached  as  to  tlie  stand  the 
striiving  miners'  unions  arc  going  to  talve. 
There  were  endless  meetings  between  the 
individual  unions,  between  delegates  of 
such  unions  with  officers  of  the  various 
mining  companies,  mtetings  on  which  votes 
were  to  be  cast  tor  or  ag:ainst  accepting  the 
proposals  of  the  employing  companies,  but 
no  general  agreement  was  reached.  On  July 
24  the  14  principal  mining  companies  an- 
nounced a  schedule  of  wages  which  they 
proposed  to  pay  and  will  probably  continue 
to  employ  tiie  men  as  they  return  without 
reference   to  union  aftiliations, 

(By  Telegiaph — July    3l> 
Strike      Situation      Greatly      Improved      in 

Butte  and  with  failure  of  metal  trades  to 
indorse  the  I,  W,  W.  mine  strikers,  the 
latter  are  beginning  to  lealize  thai  they  are 
beaten.  The  most  vicious  of  their  leaders, 
alleged  to  be  under  German  pay,  have  left 
the  district,  and  the  stril<e  is  now  in  the 
hands  of  local  leaders,  A  final  attempt 
was  made  to  have  the  electricians  strike 
again  in  order  to  give  (-ncourngement  to  the 
striking  miners,  but  only  a  few  obe.ved  the 
order  to  walk  out  and  when  the.v  saw  that 
all  did  not  quit,  they  returned  to  wrk. 
Ever  since  the  strike  has  beer,  on,  th'^  oiit^r- 
ating  companies  worked  onl>-  on  day  shift, 
but  recently  night  shifts  have  been  added 
at  half  a  dozen  mines,  and  it  is  antici- 
pated that  in  another  week,  practically 
all  miners  now  in  Butte  will  b.^  back  at 
work.  However,  several  thousand  of  the 
best  miners  left  the  di,'^trict,  not  desiring  to 
become  involved  in  the  labor  troubles,  seme 
going  to  other  camps  and  man\'  to  harvest 
and  hay  fields.  As  there  is  a  scarcit.v  of 
labor  everywhere,  it  will  be  months  before 
normal  crews  can  be  secured  for  the  mines, 

I.  W.  W.  Agitator  Hangred  in  Butte  early 
in  morning  of  Aug,  1,  According  to  dis- 
patches, six  masked  men  drove  in  an  auto- 
mobile to  Frank  Little's  boarding  house 
and  took  him  from  his  room.  His  body  was 
later  found  hanging  from  a  railroad  trestle. 
On  the  body  was  found  a  card  bearing  the 
old  vigilante  "3-7-77,"  with  additional  in- 
scription   as   follows: 

Others  Take   Notice,      First  and  Last 

Warning 

3-7-77,     L  D  C  S  S  W  T 

City,  county  and  national  officers  have 
denounced  the  lynching  and  are  taking 
steps  to  apprehend  the  perpetrators  T^ittle 
was  a  member  of  the  executive  board  of 
the  I,  W,  "W,  and  had  only  recently  recov- 
ered from  an  automobile  accident  in  .-Vri- 
zona  where  he  had  been  engaged  in  J.  W.  W, 
strike  work.  His  conduct  was  already 
under  investigation  by  Federal  offloials.  and 
the  report  of  his  reference  to  L^nited  States 
soldiers  as  "Uncle  Sam's  scabs  in  uniform** 
in  a  speech  to  a  miners*  mass  meeting  on 
July  18  had  not  increased  his  popularity 
in   Butte, 

DENVKR — July    2; 

New  Leadvillp  Tunnel  is  proiected,  Lead- 
ville  is  a  district  in  which  the  benefit  of 
a  large  drainage  and  transportation  tun- 
nel has  been  demonstrated,  the  Yak  Tunnel 
having  proved  wonderfully  successful  both 
productively  and  financially.  Feeling  that 
the  large  territory  lying  to  the  north  of 
the  main  part  of  the  developed  district  de- 
serves similar  recognition,  persons  have  for 
years  given  more  or  less  thought  to  the 
inauguration  of  a  similar  tunnel  project,  the 
portal  to  be  well  down  along  the  eastern 
side  of  the  Arkansas  River  Valley  and  the 
bore  to  be  driven  easterly  or  southeasterly. 
Last  spring,  the  matter  was  taken  up  se- 
riously by  Arthur  A,  Barrett,  who  caused 
field  surveys  to  be  made  and  geological 
maps  constructed  to  show  the  formations 
along  several  proposed  routes.  The  result 
of  this  investigation  was  the  conclusion 
that  the  project  was  altogether  warrant- 
able but  that  the  tunnel  could  not  he  driven 
straight,  it  being  found  that  the  introduc- 
tion of  several  curves  or  angles  will  en- 
able the  exploration  to  be  maintained  in 
ground  that  is  recognized  as  favorable  for 
orebodies.  He  proposes  a  particular  route 
with  a  length  of  7000  ft,  which  will  bring  the 
breast  well  into  Breece  Hill  after  traversing 
Canterbury  Hill,   Evans   Gulch   and   a  por- 


tion of  Yankee  Hill,  According  to  his  early 
plans.  Prospect  Mountain  was  to  receive 
special  attention  but  it  is  now  evident  that 
it  is  impracticable  to  accomplish  the  deep 
development  of  this  great  mountain  and  the 
proposed  area  on  its  south  with  a  single 
tunnel.  The  site  selected  for  the  mouth 
is  about  IJ  miles  north  of  the  Denver  & 
Rio  Grande  Ry,  station  in  Leadville,  im- 
mediately below  the  abandoned  track  of  the 
Blue  River  branch  to  Breckenridge,  The 
first  600  to  1000  ft,  will  be  driven  through 
wash. 

SAL,T    L.\KE    CITY — July    27 

Increased  Tonnages  are  being  brought  to 
market  from  the  distant  and  less  accessible 
camps,  \n  evidence  of  this  is  the  unusualb- 
large  number  of  cars  released  by  the  Utah 
Ore  Sampling  Co,  on  July  23  when  the 
number  amounted  to  32  cars.  Twenty  cars 
came  from  Utah ;  six  from  Nevada  :  three 
from  California ;  two  from  Colorado  ;  and 
one  from  Idaho, 

Federal  Copper  Investigation  as  to  the 
cost  of  production  is  now  under  way  in  this 
state.  Copper  mining,  milling  and  smelt- 
ing, and  in  particular  the  operations  of 
the  Utah  Copper  as  the  largest  producer 
of  the  state,  will  be  looked  into.  The  men 
in  charge  of  the  work — AV.  A,  Moore,  H,  A, 
Steinmetz  and  A,  S,  Christian — are  in  this 
city.  They  are  being  given  free  access  to 
books  etc.  The  present  investigation  is 
antedated  by  a  similar  stud>'  made  some 
months  before  the  entrance  of  the  United 
States  into  the  war  under  the  direction  of 
W,  C,  Ebaugh  of  this  city  for  navy  and 
army  inventory.  Labor  conditions  also  will 
be  gone  into.  In  this  coimection  it  is  in- 
teresting to  note  that  while  labor  has  been 
more  difficult  to  obtain  and  less  etticient 
than  ever  before  in  this  section,  there  has 
been  little  seriftus  trouble  and  all  difficulties 
arising  between  employers  and  employees 
have  been  speedily  adjusted.  In  the  matter 
of  costs,  there  are  of  course  to  be  consid- 
ered, as  well  as  the  high  wages  ijrevailing, 
the  suppl>'  and  quality  of  labor  obtainable. 

Shipping  from  the  Cottonwoods  —  two 
camps,  from  which  steep  grades  and 
heavy  snowfall  make  the  matter  of  trans- 
portation more  or  less  of  a  problem — is  now 
in  full  force.  Shipments  from  Alta  in  Little 
Cottonwood  have  increased  to  about  700 
tons  weekly  over  the  Salt  Lake  &  Alta  R,R, 
running  from  Wasatch  to  Midvale,  with 
more  ore  coming  down  in  trucks.  The  rail- 
road is  replacing  its  lighter  equipment  as 
rapidly  as  possible  with  65-lb,  rails  to  be 
able  to  carry  a  larger  tonnage,  and  it  is 
expected  that  this  work  will  be  completed 
by  September,  Properties  shipping  are  the 
South  Hecla,  Michigan-Utah,  Sells,  Emma, 
etc.  Improved  haulage  conditions  in  Big 
Cottonwood  are  marked  bv  the  recentlv  de- 
clared dividend  of  J125,odn  by  the  Cardiff, 
the  largest  shipper  there.  For  many  months 
this  property  has  been  seriously  hampered 
by  the  haulage  question — partly  owing  to 
bad  roads,  etc.,  and  partly  to  the  failure  of 
a  transportation  company,  which  had  con- 
tracted to  haul  the  output  of  this  mine. 
The  Cardiff  is  now  bringing  down  its  own 
ores,  using  trucks.  The  daily  output  has 
been  brought  up  to  12,^;  tons.  Since  paying 
its  first  dividend  in  1915,  after  developing 
a  large  orebody,  the  company  will  including 
the  present  payment,  have  paid  $625,000  in 
dividends, 

0.\TMAN,   .\RIZ July   96 

Tom  Reed  Gold  Mines  Co.  is  undertaking 
to  prospect  and  explore  an  interesting  por- 
tion of  their  property,  which  consists  of 
the  faulted  portion  of  the  Aztec  vein.  This 
is  really  the  easterly  extension  of  the  main 
Tom  Reed  vein  system,  which  has  been 
opened  up  for  a  distance  of  over  1500  ft, 
from  the  .\ztec  and  Black  Eagle  shafts. 
Extending  parallel  to  this  vein  and  several 
hundred  feet  south  of  it,  is  another  vein, 
which  is  held  by  eminent  geologists  who 
have  made  extensive  and  minute  examina- 
tions of  the  Tom  Reed  property,  to  be  the 
upper  portion  of  the  main  vein.  The  vein 
opened  up  from  the  Aztec  shaft  does  not 
outcrop  at  surface.  The  faulted  vein  can  be 
traced  on  the  surface  for  about  -lOno  ft. 
and  already  it  has  been  opened  up  by  cross 
cuts  to  a  depth  of  between  4iio  and  500  ft. 
It  is  proposed  to  use  diamond  drills  from 
the    Aztec    workings    to    complete    the   pre- 


liminary exploration  and  thus  determine 
extent  and  contents  of  the  orebodies,  if 
such  exist.  At  the  top  of  the  Aztec  vein 
where  the  fault  occurred,  the  vein  is  wider 
than  where  explored  on  the  400-ft.  level 
from  the  Aztec  shaft,  A  raise  from  the 
400-ft,  level  reached  top  of  the  ore  at 
250  ft.  So  far  as  explored  by  shallow 
shafts  and  cuts,  the  upper  portion  of  the 
vein  appears  to  be  in  place  and  unbroken 
by  the  movement  that  wrenched  it  from 
its    original    position, 

A  JO,  ARIZ. — July  36 
Plans  for  Cooperative  Store  have  been 
approved  by  the  Board  of  Directors  of  the 
New  Cornelia  Copper  Co,  for  the  benefit 
of  the  corporation's  employees,  according 
to  General  Manager  Greenway,  Local 
Manager  Curley  has  been  turned  over  the 
use  of  a  large  and  substantial  store  build- 
ing now  ready,  and  given  a  credit  of  $50,- 
000  for  initial  stock  of  goods.  He  is  to 
employ  a  capable  store  manager  and  start 
the  business  at  as  early  a  date  as  possible, 
charging  i>rices  comparable  with  those 
known  in  other  Arizona  mining  camps.  No 
employee  will  be  forced  to  trade  at  the 
.store.  At  the  end  of  each  year,  after  de- 
duction of  the  aciual  operating  cost,  which 
shall  include  interest  to  the  mining  com- 
pany for  its  advances,  at  S%.  the  balance 
is  to  be  divided  among  the  employees  of 
the  mine  and  railroad  in  the  proportion  in 
which  they  ha\e  made  purchases,  no  parti- 
cipation to  be  enjoyed  in  the  profits  by  men 
of  less  than  4  months'  employment.  Divi- 
dends of  men  who  have  quit  during  the  year 
will  be  divided  among  tho.se  who  remain. 
The  mining  company  will  make  no  money 
whatever  from  the  enterprise.  In  the  event 
it  proves  unsatisfactory,  the  company  re- 
serves the  right  to  withdraw  at  any  time. 
Suggestion  is  made  that  the  Board  of  Direc- 
tors of  the  store  company  invite  the  election 
of  a  committee  of  seven  from  the  employees, 
to  advise  monthly  with  the  store  manager. 
It  is  hoped  that  the  plan  will  actually  lower 
the  cost  of  living,  attach  good  and  steady 
workmen  to  the  camp  and  will  avoid  the 
charge,  made  in  other  camps,  that  the 
mining  companies,  in  mercantile  profits, 
are  returning  to  themselves  a  material 
part    of    the    wages    paid, 

HIBBING.   MINN. — July   27 

State  Mine  Shipments,  according  to  re- 
ports given  out  by  F,  A,  Wildes,  State 
Mine  Inspector,  at  Hibbing,  for  the  week 
ended  Julv  15,  exceeded  all  previous  rec- 
ords in  output  for  this  season.  The  total 
of  179,777  tons  of  ore  was  shipped  to  the 
head  of  the  Lakes.  The  shipments  were  as 
follows:  Shiras  mine.  Buhl,  12,006  tons; 
Leonidas  mine,  Eveleth,  28,985  tons:  Mesa- 
be  Mountain  mine,  Virginia.  13,296  tons; 
Smith  mine,  Hibbing.  10,8(T0  tons;  Philbin 
mine,  Hibbing,  4746  tons;  Wanless,  Buhl, 
3680  tons:  Woodbridge  mine.  Buhl,  14,190 
tons;  Frantz  mine.  Buhl,  3150  tons;  Hanna 
mine.  Mountain  Iron,  9675  tons;  Helmer 
nine,  Kennev,  8178  tons;  Deacon  mine,  Ken- 
nev,  4674  tons:  Pool  mine,  Hibbing.  44.350 
toris  ;   Hill  Annex  mine.   Marble,   15.075. 

HOUGHTON — July  2» 
Two  Militia  Companies,  part  of  the  Michi- 
gan battalion  of  engineers,  will  go  into 
camp  at  Houghton  for  two  months'  train- 
ing, although  their  equipment  is  not  ex- 
pected for  another  week,  and  they  probably 
will  be  called  upon  in  the  event  of  serious 
trouble  with  an  I.  W.  W.  outbreak.  The 
mining  companies  are  preparing  to  meet 
the  labor  issue  and  men  who  can  be 
thoroughly  trusted  have  been  selected  tenta- 
tively to  help  guard  property  and  lives. 

JOl'LIN — .luly  28 

First  .Aid  Contest,  held  here  July  4  has 
produced  good  results  almost  immediately. 
W,  A,  Lvnott,  who  has  work  in  charge,  re- 
ports that  21  mining  companies  have  or- 
dered stretchers  for  their  plants,  while  a 
total  of  43  first-aid  cabinets  have  been  pur- 
chased. 

Development  of  Ne»v  Field  is  belnST  at- 
tempted bv  .loplin  operators,  in  what  is 
ktiown  as  the  Elk  Valley  region,  about  Is 
miles  .south  of  Springfield,  Mo,  There  has 
been  shallow  mining  in  this  region  for  a 
number  of  vears,  but  in  recent  months  It 
has  been  shown  that  there  also  are  deeper 
runs,     Gillis  &  Fink,  who  went  there  about 
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a  year  aKo  and  have  been  operatinR  a  small 
mill,  have  been  doinE  so  well  that  a  mod- 
em concentratinR  plant  ha.'s  now  been  or- 
dered. In  part,  the  production  is  a  high- 
grade  carbonate  of  zinc. 

Inrrease  In  Okialiomn  Oatpol  Is  the  most 
important  feature  of  the  recent  operations 
in  the  Joplln  district.  Turn-in  tor  last  week 
amounted  to  over  S.ono.OOO  lb.  of  blende  and 
1.700.000  lb.  of  lead  concentrates.  A  few 
years  ago  there  were  numerous  weeks 
when  .loplin's  total  output  did  not  exceed 
this  amount.  Besides,  a  number  of  com- 
panies in  the  Oklahoma  field  are  holdiiiK 
ore.  one  mine  alone  having  2.SO0  tons  in  its 
bins.  This  big  Increase  in  output  is  hav- 
ing a  bad  effect  on  market,  particularly  on 
the  sheet-ground  mines  of  the  Webb  City- 
Parterville  section.  A  number  of  these  have 
been  closed  down  and  more  will  have  to 
close.  ^^'hile  there  are  many  rich  pro- 
ducers in  the  Oklahoma  field,  it  is  also  true 
that  a  number  are  little  richer  than  mines 
of  the  older  camp. 

W.\SHIXGTON — July  30 
Arkan«RN      ManiraneHe      Production      was 

greater  in  a  recent  month  than  the  entire 
output  of  the  Ignited  States  in  a  year  before 
the  war.  so  the  domestic  manganese  situa- 
tion is  regarded  as  far  from  hopeless  bv  W. 
C.  Phelan.  of  the  V.  S.  Bureau  of  Mines, 
who  is  making  a  personal  visit  to  most 
of  the  manganese  deposits  of  the  country. 
While  many  manganese  districts  have  failed 
to  respond  to  prices  which  are  from  double 
to  four  times  higher  than  they  were  when 
imjwrts  were  unrestricted,  this  is  not  true 
of  the  Arkansas  region  which  lies  in  Inde- 
pendence and  Izard  Counties  of  that  state. 
These  deposits  have  been  known  for  many 
years  and  their  development  is  entirely  a 
result  of  the  increase  in  jirice. 

Oil-Land  Leaning  Rill  is  being  delayed  by 
hearings  almost  whoIl.\'  devoted  to  proposed 
relief  and  remedial  provisions.  Ma.\  Ball, 
formerl.v  chairman  of  the  oil  board  of  the 
<;eoloBical  Survey,  but  now  with  the  Rox- 
ana  Petroleum  Co..  urges  that  additional 
hearings  be  granted.  He  claims  that  the 
general  provisions  of  the  bill  were  loJ't  sight 
of  in  former  hearings.  These  general  pro- 
visions, he  says,  apply  to  an  area  so  much 
greater  than  the  relief  jirovisions  and  are 
of  so  much  greater  importance  to  the  pub- 
lic and  to  America's  supremacy  in  the  pe- 
troleum indu.otry  that  those  best  qualified 
regarding  the   terms  and   conditions  of  fu- 


ture leases  should  be  heard.  Senator  Henry 
I...  Myers,  the  chairman  of  the  committee 
on  Public  Lands,  is  opposeri  to  additional 
hearings,  but  Senator  Reed  Smoot  urged 
that  Mr.    Ball  »  request  be  granted. 

Soorrex  of  the  Rarer  MelaU  have  been 
Investigated  latelv  bv  Frank  U  Hess,  of 
the  I'.  .S  Geological  Survey  He  reports 
th.at  there  has  been  a  marked  increase  in 
the  general  interest,  and  especially  in  the 
prospecting  for.  the  rarer  metals.  As  to 
the  little-developed  metals,  such  as  anti- 
mony, he  concluded  th;it  the  I'nited  States 
can  rely  on  domestic  sources  foi  one-half 
of  its  present  needs  of  antimony.  The 
largest  portion  of  domestic  antimony  comes 
from  the  antimonial  lead  ores.  The  great 
bulk  of  imported  antimony  comes  from 
China,  but  the  United  States  has  nearer 
sources  in  South  America  and  Mexico,  from 
which  increasing  imports  are  coming.  In 
case  of  necessity,  ftlr.  Hess  believes  that 
satisf,TCtory  suhstitutes  for  hardening  lead, 
one  of  the  chief  uses  of  antimony,  may  be 
found  in  using  calcium,  barium,  strontium, 
magnesium  and  copper.  The  Ignited  States 
could  produce  3000  tons  of  nickel  ore  from 
domestic  deposits,  provided  the  necessity 
existed  and  the  matter  of  costs  were  a  sec- 
ondary consideration.  With  regard  to  tung- 
sten. Mr.  Hess  says:  "High-water  mark 
in  the  production  of  tungsten  ores  in  this 
country  may  have  been  reached,  but  it  Is 
not  impossible  that  under  the  incentive  of 
prices  reaching,  sav.  J3r-  a  unit,  and  the 
added  zest  of  patriotism,  the  figures  for 
1916  might  be  e.Kceeded." 

Inventory  of  War  Mineralx  is  being  made 
bv  the  Committee  on  War  Minerals,  o' 
which  William  Y.  Westervelt.  of  New  York, 
is  chairman.  The  committee  hopes  to  be 
able  to  ascertain  whether  necessary  sup- 
plies of  war  minerals  can  be  developed 
commercially  by  private  capital,  or  whether 
the  development  should  be  fostered  by  the 
Government  and  if  sufficient  shipping  for 
imports  must  be  provided.  One  of  the 
chief  aims  of  the  committee  is  to  convert 
generalities  into  exact  statement  of  fact. 
If  it  is  advisable,  for  example',  to  use  a 
part  of  the  shipping  for  the  pyrites  trade, 
the  committee  hopes  to  point  out  the  fact 
with  a  definiteness  that  may  be  the  basis 
of  intelligent  action.  Again,  it  is  believed 
that  manganese  and  pyrites  sutHcient  for 
urgent  needs  can  be  developed  domestically 
if  necessitv  should  arise.  >r't  the  committee 
wants    more    information    before    accepting 


that  belief.  It  is  therefore  making  a  care- 
ful inventory  of  .American  resources  of  py- 
rite.  sulphur,  manganese,  manganiferous 
iron  ore,  lead,  nitrate,  chromite.  tin,  nickel. 
platinum,  flake  graphite,  sheet  mica  and 
high-grade  refractory  clay.  Through  cofip- 
eration  of  mining  engineers  and  geologists 
In  all  parts  of  the  country,  the  committee 
expects  to  amass  in  a  few  weeks  the  up-to- 
date  economical  information,  which,  linked 
with  the  data  already  in  the  hands  of  the 
American  Institute  of  Mining  Engineers,  the 
Geological  Surve.v  and  the  Bureau  of  Mines. 
will  enable  it  to  reach  definite  conclusions 
that  will  permit  the  Government  to  outline 
a  definite  policy  as  to  war  minerals. 

TOROXTO — Jnly    «8 
Manganpne  Deposit.,   nave  been  opened  in 

the  Cypress  Hills  in  si.utheastern  Alberta. 
Operations  have  beeri  progressing  for  some 
time  in  charge  of  James  F.  Reilb',  of  Mon- 
treal., who  is  sti'-led  to  represent  the  Mersey 
and  allied  interests.  It  is  reported  that 
800,000  tons  have  been  indicated  bv  th.- 
work  done  during  the  last  few  months.  The 
ore  is  of  good  grade  and  is  disposed  of  to 
the  British  War  Olfice.  Shipments  of  th.> 
ore  are  being  made  as  rapidly  as  trans- 
portation facilities  p.-rmit. 

Steel  Company  of  Canada,  the  headqu.ir- 
ters  of  which  is  at  Hamilton.  Ont..  is  the 
only  large  Canadian  steel-making  company 
which  does  not  control  the  sources  of  its 
raw  material.  At  a  meeting  of  the  directors 
on  July  12,  an  important  change  of  policy 
was  decided  upon.  The  company  in  asso- 
ciation with  American  interests  proposes  to 
acquire  iron  ore  and  coal  properties  located 
in  the  Kastern  States,  from  which  they  can 
draw  supplies,  and  .to  establish  a  large 
coke-producing  plant  in  Hamilton  of  a  cap- 
acity   of   about    SOO    tons    per   day. 

Spertacular  Gold  Kind  has  started  a  rush 
of  prospectors  into  Rickard  Township,  about 
four  miles  .south  ot  the  .\bitlbi  River  and 
12  miles  east  of  Iroquois  Falls.  It  was 
made  by  two  Swedes,  who  were  cruising  for 
pulp-wood  timber.  Three  veins,  ranging 
from  4  to  20  ft.  in  width,  have  been  un- 
covered, the  gold  occurring  in  white  quartz, 
which  shows  little  other  mineralization. 
The  rock  outcrop  covering  about  one  square 
mile  has  already  been  staked,  and  as  the 
surrounding  area  comprises  a  number  of 
veteran  claims  which  are  not  open  for  min- 
ing locations  there  is  little  opportunity  for 
prospectors. 
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ALASK.X  r.VITKD  (TreadwelD— Ready 
Bullion  mine  produced  in  Mav,  24,3|fi  tons 
ore  yielding  »44,I13.  or  about  $1.84  per 
ton  ;  operating  expense.  $42.45R  ;  operating 
profit,  Jl»5fi:  construction  expense,  $4193; 
net  loss.  J223fi  ;  sundry  income.  $1310.  The 
"oo-ft.  claim  mine  recovered  from  earth  .and 
around  mill  4  4  tons  concentrate  yielding 
$4869;  operating  txpenses,  $2254;  operat- 
ing profit,  $2B14;  construction  expenses. 
$ll«7:  net  profit  $1187;  other  Income, 
$1340       .No  ore  crushed  at   7»0-clalm. 

AI.A.'<KA  GASTINF.AU  (Juneau)— This 
mine    nnd    th"    mill    at    Thane,    about    mile 
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21  when  I.  W.  W  niittf-rs'  union  called 
strike  Tow-ernrte  mangnnese  ores  opened 
rin   inn.  7nn  nnd  300  leveU. 


Mohave    County 

I.  W.  W.  PROBLKM  in  Chloride  solved 
by  mine  operators  and  International  Union 
of  Mine.  Mill  and  Smelter  Workers  reach- 
ing agreement  as  to  wages  and  conditions, 
in  return  for  which  union  agrees  to  support 
operators  in  efforts  to  eradicate  turbulent 
clement  .Ml  is  peaceful  in  district,  with 
everv  rca.son  to  believe  condition  will  con- 
tinue 

RATTLKSNTAKK  (Chloride)  —  Sloping 
carload  gold-sllver-lead  ore  for  shipment  to 
Selb%   smeltery.  F.  B.  Braly.  superintendent 

KEVSTO.NR  (Chloride) — Mill  being  re- 
modeled by  F.  W.  Sherman  to  treat  dump 
ores.  If  results  of  experimental  work  are 
satlsfnctnr.\ ,    the    mine    will    be    reopened 

WK.ST  STAR  (Chloride)— l.«'ased  and 
bonded  lo  K  J  Carter  nnd  associates  of 
Chloride  rj  R  Hnrkness.  su|>erintendent. 
Sinking  operations  begun  Julv  in.  Shaft 
down   110   feet 

UNION  METALS  CO.  (Chloride) — Sink- 
ing shaft  on  Fredonla  group  sidelining  the 
linlcnndn.  At  40  ft.  cut  oreshont  carrying 
silver  nnd  copper.  J.  P.  Ryan,  general  man- 
ager. 

WESTERN  ORE  CONCENTRATION  CO. 

(Chloride) — The     Steffv     custom     mill     now 

...miOele.    ready    to    run    when    the    loon-f(. 

■  '1  pipe  line  Is  completed  to  provide  re- 

^vnt^r   PU|iply.      F    K.    .''trffy,    general 

\l..~;iiT\  iKNNOIl        (Chloride)— P. 

iMli'nt       Hauling  200  tons 

u.iil  fi>r  test   mil      Mine 

Ftirlher  ile\-eIopmenl- 

1    .        '  I   mill  run 

NKW  THNNCSSKE  MINING  Co  (Chlo- 
ride.)—  Oitened  up  4  lo  B  ft.  gold-lend  ore 
nt     23E-ri      point     in    shaft        Top    of    shoot 


struck  at  210-ft  point  improving  except 
few  feet  where  vein  plnchel  Has  widened 
again  to  5  ft.  G.  J.  Ridenour.  superin- 
tendent 

UNIO.N  B.\SIN  MINING  (Chloride)  — 
Operating  Golconda  mine.  John  Waiivlg, 
Jr.  superintendent,  met  with  International 
Union  olllcials.  raised  wages  to  Chloride 
.scale-  Union  agreed  to  furnish  miners  In 
any  numbers  I  W  W  element  ordered 
out  of  camp  Evidently  band  sent  into 
this  region  for  iiurpose  of  tying  up  mines 
has  been  scattered  and  thoroughly  defeated 
by  harmonious  efforts  of  operators  and 
union   miiiei-s 

U.NITEO  EASTER.N  (Oatman)  —  First 
seml-anf\ual  report  by  Gen  Supt.  J.  A.  Bur- 
gess shows  total  of  3T.5I!I>  tons  of  ore 
treated;  gro.ss  value,  $793,497  or  $21.12  p<-r 
to'i  ;  extraction  was  9K',  and  net  profits 
for  period.  $491,130.  Peveioinnents  on  the 
fitlR-ft.  level  of  the  mine  havi-  opened  ore- 
bodv  for  6fiO  ft.  On  the  400-ft.  level  of  the 
Su'invslde.  orebody  IS  ft.  wide  ha.s  been 
opened  for  340  ft.  west  from  shaft.  The 
S^lnn^^ide  lies  south  and  west  of  the  Tellu- 
rlde  where  ati  Iminirtniit  orobody  was 
opened  10  days  ago  II  Is  controlled  by  the 
same  Interests  ns  United  Eastern.  This 
discovery  Is  at  B  point  three  miles  from  the 
United   Eastern   shaft 

rinal    (oil    ty 

ARIZONA  ft  HUTTE  (Ray) — Station 
completed  at  2on  level  and  90  n.  of  crosscut 
driven 

McCALI.UM  (Rav)— Propertv  north  of 
Rnv  Lend  Iievrlopmenl  Co  lea.sed  by 
Jnines   Pollard      Shiiiping  ore  to  El  Paso. 

RAY  LEAP  (Ray) — Shipping  four  cars  a 
week.  Doing  considerable  development 
work.  Shipments  limited  by  tran.sport  fa- 
rllllles. 
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ARKANSAS 


in 


Baxter   County 
LOST  JACK    (Cotter)— Work  started  by 
Owan  and   Wood  of  Yellville,   who   will  de- 
velop. 

OHIO-REYNOLDS  (Cotter)  —  The  Ohio 
mine  owned  bv  Dr.  Drennon  at  Rush,  and 
Reynolds  mine  owned  by  R.  R.  Reynolds  of 
Buffalo  have  been  consolidated.  Both  are 
situated  in  the  Hall  Mountain  camp  near 
this  place. 

Roooe  Coanty 
MARGUERITE  (Everton)— Sold  by  Potts 
&  Hoye    to  Oklahoma  men,  who  will  build 
mill. 

Marion    County 
NORTH    STAR    (Yellville) — New    50-ton 
mill   ready.  ,  ,      „     , 

BEN  CARNEY  (Rush)  -Leased  by  Capt. 
Georee    Chase,    who    has    started    tunnel. 

WHITE  EAGLE  (Rush)— Operated  by 
Y'ellow  Rose  Mining  Co  ;  mining  and  mill- 
ing   with    three    eight-hour    shifts. 

MONTA  VISTA  I  Buffalo)— Under  lease 
to  W  N.  Anderson.  Development  work 
showing  heavj'  deposits  of  jack  and  car- 
bonate. 

ARK.\NSAS-SOUTH  CAROLINA  (Rush) 

This      company      installing      development 

plant  at  Hawkey  mine,   on   Clabber  Creek. 
May   build   small   mill   this   fall. 

PRODUCTION  from  the  northern  Arkan- 
sas   zinc    and    lead    field    for    the    morth    of 
June  was:    5.475.000   lb.   zinc  and   lead  ore  ; 
190.000   lead,  balance  zinc.      F'eld  produced 
for  first  six  months  this  year.  24.362.0«iJ  lb. 
3  000.000  in  mine  bins.     Increase  of  i6j  per 
ceut.  over  same  si-\  months  last  year. 
Newton   County 
LOST      MOUNTAIN      (Cavecreek) — This 
lead-zinc    mine    leased    by    W     O.    Krueger. 
formerly    with    Old    Confederate. 

ELEVENTH  HOUR  (Ponca)--Producing 
carbonate  of  zinc.  Sold  by  H^  J  Vancil  to 
Victor  Primrose  and  associates  who  will 
continue   operations. 

CALIFORNIA 

Calaveras   County 

CALAVERAS  COPPER  CO.  (Copper- 
opolis)— Damage  by  recent  burmng  of 
transformer  house  repaired  and  mine  in 
operation.  Old  dumps  are  also  being 
treated  Employ  125  men.  S.  M.  Le\y, 
manager. 

SHEEPRANCH  (Sheepranch)  -—  W.  B. 
Thompson.  C.  S.  Jennison  and  H  Robinson 
Plate  of  New  York,  have  formed  a  sj  ndi 
cate  to  unwater  and  explore  this  old  mine 
with  idea  of  equipping  same  with  -00;  to 
250-ton  milling  plant  if  developments  war- 
rant The  Sheepranch  mine  was  formerl> 
derated  bv  the  Haggin-Hearst-Tevis  in- 
terests and"  is  reputed  to  have  made  a  pro- 
duction of  about  $4,000,000.  Since  then,  it 
has  had  a  checkered  career,  haying  been  in 
hands  of  several  companies  of  limited  hnan- 
cial  means.  Mine  had  1350-ft.  shaft  %yith 
wfnze  from  1300  level  to  the  1550-ft  pointy 
Fissure  vein,  about  5  ft.  wide,  m  Cala^^ras 
slate,  is  estimated  to  contain  about  5b  J" 
in  gold.  In  former  mining  ore  was  sorted 
underground  and  as  some  of  the  quartz  is 
dark  it  is  assumed  that  considerable  loss 
arose  from  inability  to  distinguish  this 
quartz  from  the  black  slate:  there  was  also 
considerable  loss  from  •high-grading.  Oi^- 
shoots  were  about  1500  ft.  in  length.  H. 
Robinson    Plate,   in   charge  of  new   work. 


Del  Norte  County 
CHROME  MINING  CLAIMS  on  French 
Hill  Crescent  City,  being  developed  by  G. 
S.  Barton.  R  J.  Rowen  and  M.  E  ^9""?; 
of  Grants  Pass  One  working  developed 
5000  tons  of  ore  Shipments  will  be  made 
by  auto-trucks  to  Crescent  City,  then  b>' 
water  to  San  Francisco.  Ore  runs  dO  ,„ 
and    over. 

Mariposa   County 
QUARTZBURG  MINING  CO    (Mariposa) 

Permitted  to  issue  60.000  shares  common 

stock  for  mining  claims  in  Quartzburg  dis- 
trict and  to  sell  40.000  preferred  shares  for 
additional   equipment. 

COLORADO 

Chaffee  County 

PAR.4MOUNT  REDUCTION  CO.  /St.  El- 
mo)— Mill  being  overhauled  following  test 
run  on  ore  from  Flora  Belle  mine.  Capa- 
city will  be  75  tons  daily. 

Dolores    Coanty 

RICO-.A^RGENTINE  (Rico)  —  Block  of 
ground  leased  to  Marmatite  Mining  and 
Milling  Co..  which  is  working  20  men. 

BERTHA  S.  (Rico)  —  Good-grade  lead 
carbonate  ore  assaying  well  in  silver  opened 


development  work.  Work  temporarily 
__3pended  on  account  of  water  flow. 
Gilpin  County 
FRANCIS  (Central  City)— Telluride  of 
gold  ore  opened  recently,  similar  to  that 
produced  bv  War  Dance  mine,  of  which 
Francis  is  probably  extension. 

PO^\^RS  (Central  City)  —  Unwatered ; 
lessees  to  resume  work  at  once. 

EUREKA  (Central  City)  —  Shaft  down 
700  ft  a^  will  be  sunk  to  1000-ft.  level. 
Remodeled  mill  making  satisfactorj'  recov- 
ery. 

Lake   County 
MINES     CLOSED     as     result     of     strike 
called   July    21.    but   pumps   are   being   kept 
going      Situation  growing  more  serious  and 
pumps  may  be  pulled  at  certain   mines. 

TWIN  L.\KES  DISTRICT  slow  in  open- 
ing this  year  on  account  of  late  spring. 
Fidelity  mine  being  reopened  :  shipped  high- 
grade  ore  last  autumn.  W  ork  on  Miller 
and  Lincoln  Highway  mines  resumed.  Lat- 
ter being  developed  by  Colorado  Springs 
men.  Lincoln  Highway  (autoniobile  road) 
will  be  completed  to  Everett  this  autumn. 
and  will  help  in  opening  Twin  Lakes. 
Mineral  County 
EQUITY  CREEDE  MINING  CO. 
(Creede)— Being  developed  by  Pueblo.  Colo 
men  Planfand  machinery  will  be  installed 
this    summer. 

Ooray  County 
U  S  SMELTING.  RBFI^^NG  ANT> 
MININCJ  CO.  is  making  canvass  of  pos- 
sible production  from  Ouray  and  Red 
Mountain  districts  to  determine  advisabilit> 
if  reopening  the  smelting  plant   at  Ouray. 

BARSTOW  (Ouray) — This  Red  Moun- 
tain mine  being  operated  by  lessees ;  mill 
to   resume   at   once. 

JIOUNTAIN  TOP  (Ouray)— Underground 
mill  now  treating  2  5  tons  daily.  Expected 
to  increase  capacity  by  changes  in  equip- 
ment. 

VERNON  (Ironton) — Grading  for  new 
60-ton  mill  under  way.  Good-grade  copper- 
silver  ore  opened  in  development  work  m  4 
parallel  shoots.  Mine  work  ternporarily 
suspended  until  mill  construction  finished. 
Pitkin  County 
NEWM.A.N  TUNNEL  (Aspen) — Local 
stock  company  formed  and  10-year  lease 
secured  on  old  Newman  mine,  forrnerly 
heavy  silver-lead  producer.  Tunnel  wall  be 
driven  to  open  and  unwater  property  at 
depth. 

San    Juan    County 
BANDOR.\      (Silverton) — In      Ice      Lake 
Basin  sold   recently  to  Eastern  men. 

ELK  (Silverton) — Compressor  and  trans- 
former being  installed.  Gold-silver-copper 
ore  opened  in  1200-ft.  tunnel. 
Summit  County 
JUNE  GOLD  OUTPUT  of  dredges  in 
Breckenridge  district  was  $175,000.  No.  1 
dredge  of  Tonopah  Placers  Co.  operating 
near  Colorado  &  Southern  R.R.  tracks. 
which  cross  valley  just  south  of  ground 
being  dredged,  .^s  drilling  in  upper  Blue 
River  district,  south  of  the  ground  now 
being  dredged,  proved  gravel  to  be  good 
grade,  railroad  right  of  way  may  be 
changed  to  let  dredge  past.  Cleanups  now 
made  on  dredges  every  10  days,  as  they 
have  been  working  in  richer  gravel  lately. 
PIONEER  CONSOLID.\TEn  (Brecken- 
ridge)— Mill  running  full  capacity  and  mak- 


MICHIGAN 
Copper 

SOUTH  L.\KE  (Houghton) — July  ship- 
ments expected  to  average  nearly  200  tons 
daily. 

SEXECA  (Calumet) — Preparing  for  In- 
stallation of  second-hand  4000-ft.  hoist  re- 
cently purchased.  Will  also  install  second- 
hand compressor.  Shaft  sinking  will  begin 
in    a   few   weeks. 

Iron 

STRIKE  OF  MINERS  on  Gogebic  Range 
began  Julv  30.  Colby  and  Ironton  mines 
of  Corrigan-McKinney  Co.  among  those  af- 
fected. I.  W.  W.  agitators  arrested,  and 
state  constabulary  is  assisting  in  preserving 
order. 

MINNESOTA 

Cuyuna    Range 

DOCKS  AT  ST.  P.\UL  for  Cuyuna  Range 
ore  are  being  discussed.  Ore  may  be  trans- 
ported down  Mississippi  River.  Proposed 
use  of  bridge  of  St.  Paul  Bridge  and 
Terminal    Co.    approved. 

CONGDON-ADAMS  (Riverton) — Drilling 
on  2  40  acres  by  Tod-Stambaugh  Co.  discon- 
tinued. Showed  important  manganese  ore 
deposit 

JO.\N  MINING  (Duluth) — Sank  shaft  60 
ft.  to  rock  in  14  days.  Shipments  will  be- 
gin as  soon  as  spur  track  is  completed  to 
property  in  NE5.  SE5.  Sec.  32-47-29.  Mine 
electricallv  equipped.      Owned  and  operated 

1 iir      T       "i^n,,    ^f    T-»,,1,,»H 


ing  good  extraction. 

JUNE  BUG  (Breckenridge)  —  Lessees 
mining  ore  assaying  240  oz.  silver  in  this 
Gibson  Gulch  property. 

JESSIE     (Breckenridge)   —  Additions    to 
milling     equipment     will     be     made.     Mine 
crew  being  increased.      Sufficient  ore  devel- 
oped to  keep  mill  operating  full  capacity. 
Teller  County 

SEMIMONTHLY  PAY  DAY  will  be  es- 
tablished in  Cripple  Creek  district  in  near 
future. 

KOM.VC  (Cripple  Creek) — New  leasing 
company  organized  to  work  Victor  mine ; 
operations  under  way. 

ECLIPSE  LEASING  (Cripple  Creek)  — 
Operating  Jo  Dandy  mine  under  long-term 
lease  ;  shipping  good-grade  ore.  Shaft  sunK 
from  500-  to  800-ft.  level,  and  development 
work  on  600-  and  700-ft.   levels. 


BEACON  &  R.A.VEN  HILL  GOLD  MIN- 
ING CO.  (Cripple  Creek) — Driving  250  ft. 
bv  contract  from  Roosevelt  tunnel  to  cut 
extension  of  oreshoot  worked  to  depth  ot 
700  ft.  in  Elkton  mine  adjoining.  This  lat- 
eral will  cut  vein  at  considerably  greater 
depth  than  worked  formerly. 


by  M.  L.  Fay  of  Duluth. 

ATesabi    Range 

DL'NC.\N  (Chisholm) — This  State  lease, 
held  bv  the  Oliver  company,  made  its  first 
shipme'nt  recently.  Not  more  than  5000 
tons  will  be  shipped  from  this  property  this 
.season.  Shipments  also  started  from  the 
Glen  onenp't  ;  one  steam  shovel  loading  ore. 

HULL-RUST  (Hihbing) — Range  loading 
records  were  broken  at  this  Oliver  operation 
recently  when  200  forty-flve-ton  cars  were 
loaded' bv  one  crew  in  a  10-hour  shift. 
There  are  18  shovels  working  at  this  pit 
and  16  locomotives  hauling  ore  and  over- 
burden. 

WARREN  (Hibbing) — Leased  from  the 
Great  Northerri  bv  Todd-Stambaugh  inter- 
ests. Shipped  its  first  ore  July  26.  Mine  is 
west  of  the  Leetonia  and  was  stripped  by 
Winston  Dear  Co.  with  a  350-ton  Marion 
dragline  excavator,  the  first  to  be  used  on 
the  Mesabi  range.  The  cleanup  work  was 
done  bv  an  ordinary  light-weight  shovel. 

MIDGET  (Hibbing)  —  This  new  mine, 
west  of  Hibbing  and  owned  by  G.  G.  Hart- 
lev  of  Duluth.  Carver  Richards,  range 
superintendent,  shipped  its  first  ore  from 
Its  pit  via  the  Duluth  Messabe  &  Northern 
to  the  docks  last  week.  Expects  to  ship 
about    :5,onn  tons  this  season. 

MARG.\RET  (Buhl) — New  Butler  Bros." 
property  near  the  Wanless  mine,  is  to  be 
developed  as  an  openpit  by  using  one  of  the 
large  350-ton  shovels  which  the  Butlers 
were  first  to  introduce  on  the  range.  Mine 
will  not  develop  into  large  property :  its 
total  ore  reserve  less  than  1.000.000  tons. 

MISSOURI 

Joplin    District 

ARISTA  (Racine) — Opening  promising 
silicate  mine  at  depth  of  from  20  to  40 
ft.     Small  mill  completed. 

BIG  EIGHT  (Galena,  Kan) — Plans  to 
erect  mill  on  new  lease  south  of  Baxter 
Springs.  Kan.,  where  13  drill  holes  have 
been  put  down. 

U  S  PAYMASTER  fjoplin) — Planning 
second  mill  in  Bell  Center.  Mo.,  camp.  Ore 
giving  O-S  blende  recovery.  J.  W.  Martin, 
Newport.  Ark.,  president. 

LUCKY  SEVEN  (.\fton.  Okla.) — Prepar- 
ing to  build  300-ton  mill.  Baxter  Springs. 
Kan.  Shaft  sinking  now  under  way.  J.  C. 
Tucker.  Afton.  manager. 

E  &  N.  (Duenweg) — W'th  new  ISO-ton 
mill,  making  four  to  six  car  loads  of  blende 
concentrates  monthly.  A  16-ft.  face  being 
mined.      W.   P.   Eberlein  one  of  owner.s. 

WHITE  (Richer.  Okla.) — Now  handling 
3500  tons  of  ore  weekly  :  when  fourth  shaft 
is  down,  will  increase  to  4500  tons.  Aver- 
aging iff  recovery.  Adjoins  Picher-Netta 
tract. 

OLD  CHIEF  (Commerce.  Okla.)  —  Fire 
destroyed  mill.  July  8-  Worley  &  Co.. 
owners  believe  it  of  incendiary  origin. 
Valued  at  $30,000  with  $11,000  insurance. 
Not  known  If  plant  will  be  rebuilt. 

LT'CKY  TIGER  (Neck  City) — Purchased 
96-acre  lease  east  of  Picher.  Okla ,  froni 
J  W  Barnes,  Baxter  Springs,  Kaiv.  for  re- 
ported consideration  $40,000,  Oniy  slight 
development  on  tract,  but  surrounded  t)y 
good  mineralized  land. 
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D»er    LodKe     Coanty 
K.*\'^^rJ'''  J^"'^'-"^'"'    <"ORPORATION    (Ca- 
"  i?J~/!i'"'^'j?-'*'''  entire  assets  of  Cable  Con- 
solidated.    Fund  of  J125.000  for  exploration 
to  be  obtained  by  assessment. 

l*wis  and  Clark  Coanty 
.  COFFEE     (Helena)— Made    shipment    of 
rich  silver-lead  ore  to  smeltery. 

TRUE  FRIEND  ( Helena)— Xew  hoist  in 
place:   sinking  below   150-ft.   station. 

CRUSE  COXSOLIDATED  (Helena)— 
Drifting  on  ore  at  150-ft.  level.  Oroisscut- 
tmg  to  foot  wall  from  shaft  at  150  level. 
SCRATCH  GRAVEL  (Helena)— New  -^nn- 
gal.  pump  in  place.  Rich  gold  ore  comine 
from  3no-ft,  level.  ^Vi^ze  to  be  sunk  on 
oreshoot. 

ST.  LOUIS  (Marys\1IIe)  —  Putting  SO 
tons  ore  through  continuous  cyanide  plant 
per  day.  Ore  from  old  stopes  in  Drum- 
lummon   mine.     About   40   men  employed. 

Madinon    County 
MANGAN'ESE  vein,  carrying  up  to  20  oz 
silver  opened   in   Ruby   Mountains  bv   P    E 
Harriman.  of  Virginia  City.    Butte  nien  will 
develop. 

MISSOURI  (Virginia  City) — Moving  Eas- 
ton-Pacific  mill  to  this  mine  at  head  of 
Meadow  Creek.  About  20  men  working.  J. 
H.    Panket     superin»(     dent. 

CHOW.VI.VG  .MAXGAXESE  (Ennis)^. 
i;  Ch0"''"nB  is  employing  about  15  men  at 
this  Cherry  Creek  mine.  Ore  will  be  hauled 
by  motor  truck  to  .\orns. 

REVEXUE  COXSOLinATED  GOLD 
-MI.VES  CO.  (Xorris)— Revenue  group  on 
Kichmond  Flats  employing  about  20  men  in 
mine.  Mill  being  remodeled.  G.  D.  B  Tur- 
ner, superintendent. 

MADISOXIA.X  (Xorris)— G.  D.  B.  Tur- 
ner, superintendent  of  Revenue  Consoli- 
dated, has  acquired  control  of  this  propertv 
from  Leiter  Estate,  of  Chicago,  and  will 
unwater  400-ft.  shaft,  install  hoist  and  elec- 
tric power. 

Silver  Bow  County 

DAVIS-DALY  (Butte)  —  But'e-Detroit 
mill  being  remodeled  to  handle  manganese 
ore  recently  opened  in  Hibernia  and  New 
Republic  mines. 

.VORTH  BUTTE  (Butte)— As  result  of 
recent  fire,  suit  was  brought  by  John 
Werta  and  Y.  Johnson  to  recover  $22,000 
and  $2  7,000  respectively  for  suffering  and 
impairment  of  health  due  to  the  fire.  Both 
men  were  rescued  after  having  been  im- 
pri.ioned  in  the  mine  for  ,16  hr.  without 
water  or  food.  They  charge  the  company 
with  not  providing  proper  means  of  escape. 

NEVADA 

Eamrralda  County 
GOLDFIELD  COXSOLIDATED  (Gold- 
field) — Xet  realization  in  Mav  was  $10,186 
from  23,300  tons  ;  costs  per  ton  total  ore. 
15.704.  Leasers  jiroduced  831  drv  tons  hav- 
ing gross  value  of  $12,080,  from  which 
.  ompany  received  $4767  net.  Company  did 
1186  ft.  of  development  at  cost  of  $6.51 
I'er  ft. 

Nye  Connt,v 

TO.VOPAH  ORE  PROnUCTIOX  for  week 
'•nded  July  21  was  9200  tons,  valued  at 
MB  1.220,  comparing  with  8902  tons  for 
previous  week.  Producers  were :  Tonopah 
nelmont.  2723  tons;  Tonopah  Mining,  2000 
ton.<i  :  Tonopah  Extension,  2380  tons:  Jim 
Butler.  800  tons:  West  End,  1034  tons  • 
Re.scuc.  192  tons;  Montana,  106  tons;  Cash 
Bov,  55  tons. 

MAXHATTAX  MUSTAXO  (Manhattan) 
— Train  Chase  lease  prepnrlnir  200  tons  to 
be  treated  at   War  Eagle  mill. 

MAXHATTAX  MORXI.VG  GLORY  (Mnn- 
hntf.Tn)— ,Vo  3  sh.Tft  now  65  ft  deep  In  ore. 
'.asol  ne  holnl  and  Jackhamer  drill  being 
nstallPd  Main  shaft  175  ft.  deep;  bottom 
In    limestone. 

,  '^"'J?'  T/^f^  EXTEX.STOX  (Manhat- 
'""^ — The     Hendrle     nollholT     Xo.     4     hoist 

'  -hp  motor,  formerly  nt  the  Booth 
Goldfield.  will  h-  Installed  nt  once. 

■    •    Pneimintlc  OCR  compressor  and 
.......  Khamer  drills  nl.«o  to  bo  used    Shaft 

.-S  ft  deep.  Headframe  now  readv  to  be 
•reefed 

WHITE  CAP.9  (Manhattan)- .Station  be- 
ri«t  rut  at  fifth  levH  Will  be  14  x  13  x  45 
ii-  ..  U''  additional  ,>orkrt  for  pump— a 
'^atl    7    X     i:-ln.     trli>lex.    gear    driven    by 

imler  700.ft  hea^l  I Tra.tnought  drlll.«  now 
.eing  u.=ed  In  cutting  Mntlon  as  ground  has 
,erome  harder  (  biiir-.  bring  driven  from 
hird  to  second  Iev<.|  for  drnwlng  ore  from 
i«vind-level  stopes.  Preliminary  testing  of 
nlll  now  being  mado. 


OREGON 
Jonephine    County 

OSGOOD  (Waldo)  —  Carload  of  gravel 
shipped  from  this  placer  mine  in  Allen 
tin'rh   for  test.      J.    T.    Logan,    manager 

PRESTOX  PEAK  (Waldo)— This  copper 
rnine  using  new  diamond  drill  recently  pur- 
chased. Owned  by  Chicago  stock  company. 
Mr.   Hoofer,   manager. 

TURK  (Takilma) — Copper  mine  owned 
by  Grants  Pass  Hardware  Co.,  Grant  Pass 
Ore^  being  pro.spected  under  option  by  m' 
A.   Delano. 

QUEEX  OF  BROXZE  (Takilma)— Final 
pajment  of  $611,000  made  on  this  copper 
mine,  purchase  price  being  $150,000  For- 
merly owned  by  Chas.  F.  Tutts  of  Colo, 
iPP  r,.^"!''  ^"^'^  men:  John  Hampshire. 
.Tohn  Towhy,  R.  B.  Miller,  M.  S.  Boss  T 
■1,  ^'*"«  '^"'^  ^<'>'  "■  Clarke.  Corporation 
\viu  be  formed  at  once  and  property  oi)er- 
ated  as  stock  company.  Ore  shipments  in 
little  more  than  year  amounted  to  $1,283,- 
000,  according  to  smeltery  returns  Low- 
grade  ore  is  being  sorted  and  put  on  dump 
for  concentration  later.  About  700  tons  of 
ore  per  month  shipped  for  .some  time.  There 
2r*  V'  t*""""  9,"'fi.'s  hauling  ore  to  bunkers 
at  Waters  Creek.  John  Hampshire  of 
Grant  s  Pass  is  general  manager. 

."iorxH  n.\KOT.\ 

Lawrenee    County 

iJ'^''^^^'^J^^^JTroian)—Supp\yi„g  from 
40  to  50  tons  daily  of  good  milling  ore. 
Property  under  lease  to  Mogul  Company. 
.  GOLD  DOLLAR  (Trojan) — Lea.sers  mak- 
ing regular  shipments  to  Trojan  mill.  Ore 
hauled  from  mine  to  railroad  bv  motor 
trucks. 

CU.STER  PEAK  (Roubaix)  —  Contract 
let  for  sinking  shaft  additional  200  ft., 
m.-iking  total  depth  of  500  ft.  Concentrator 
being  erected. 

'^u^i^"i^^"'"'^^L  TUXXEL  (Trojan)— Has 
reached  distance  of  500  ft.  Raises  will  be 
driven  to  upper  workings  and  will  afford 
more  economical  method  of  ore  tran.sporta- 

.  ^^^,?„^  ^'*^-  -  'Flatiron)— Coarse  crush- 
ing 500-ton  cyanide  plant  being  wrecked 
Quartzite  ores  found  with  lower  depths  re- 
quire fine  grinrling.  Building  will  be^  re- 
tained and  if  development  warrants  new 
process  will  be  installed.  Development  of 
gold  and  tungsten  deposits  will  be  con- 
tinued. 

Pennington     Connt.v 

GOLDEN-    SUMMTTT    (Hill    Citv)— Shaft 

reat^hed    2i5    ft.    and    several    hundred    feet 

of    lateral    work    done.      p:xpert    main    ore- 

st   n  d"'  "^"^    ^°°"'      ^^""Ser    hoist    in- 

WHITE  SWAN  (Hill  City)- Werlick 
and  Hayes  shipped  100  tons  tungsten  ore 
to  American  Tungsten  plant  and  same  be- 
ing concentrated.  Reported  to  have  large 
body  of  2J'^;  material.  So  far  ore  taken 
from   open   cuts. 

UTAH 
Salt    Luke    County 

HfJWRLL  (.Salt  Lake)— Tunnel  In  600  O. 
showing  mineralization.  Being  driven  to 
.set  under  ore  opened  In  old  workings.  Near 
the   Cardiff. 

CARDIFF  (Salt  Lake)  —  Shipping  125 
tons  dally.  Winze  following  ore  downward 
from  main-tunnel  level  has  reached  depth 
of  135  ft.    (735  ft.  from  surface). 

...  f^iVJ.'^.Td''^  CHEMICAL  AND  MANU- 
'■'\r^i"."'"  ''ORroRATIOX  (Garfield) 
—Producing  150  tons  of  sulphuric  acid 
dally,  the  addition  to  plant  having  been 
completed.      Original   capacity.    lOO  tons 

COLl'MBrS-HE.YALL  (Salt  Lake)— Re- 
cent  strike— 1350  ft.  below  surface  and  BOO 
ft.  In  from  portal  of  tunnel — has  In  two 
weeks  produced  60  tons  of  go.ul-grade  ore 
Find  Is  300  ft.  below  Cardiff  main  tunnel 
level  and  Is  In  "Cardiff"  limestone,  not  far 
from  quartzite  contact. 

UTAH  COPPER  (Bingham)  — In  spite  of 
high  costs,  earnings  first  half  of  1917  were 
good.  First  quarter,  $7,246,319  or  $4  46 
per  share  and  second  estimated  at  $9  607  . 
i  .1  "!;  ""  "'  •"■'■  share,  making  for  first 
half  of  year  rate  of  $10.35  per  share  or 
nniiual  rate  of  $20  70,  as  compared  with  a 
little  oyer  $21  a  shniv  In  1916.     June  copper 

with    17.877.432   lb    in  June,   Inst   year 

MONTAXA-BIXGHAM  (Bingham)  — 
Concentrates  from  first  unit  of  new  notation 
"]1  ."LL"/'"."?.  «■<"•><'"««.  amounting  to 
about  $2000  dally  Work  on  second  unit 
being  pushed  Fortuna  vein  expected  to 
be  rut  by  Mnntnnn-Blnghnm  tunnel  In  week 
""■  '^?^  ^'ork  In  Bingham- Amalgamated  — 
one-fifth  Interest  owned  bv  Montana-Blng- 
ham — being  resumed  on  300  level  Congor 
connecting  with  Blngham-Amalgamated 
tunnel,  making  regular  shipments 


Summit    County 

PARK  CITY  SHIPMENTS  for  week 
ended  July  20  were  3,626,5uo  ||,  Therrlre 
nJ?l  ^'^'PP«'"S-  among  which  th-  California- 
Com.stock  was  represented,  following  re- 
opening under  new  operating  conditions 

DALY  (Park  City)  —  Increasing  shlD- 
ments.     Shipped   160  tons  week  Vndfd  July 

PARK    CITY    KING     (Park    Citv)— Two 

160  feet  Company  recently  organized  to 
develop  large  acreage  crossed  by  thlSifll- 

I'tah     Coanty 

TeaAri"V'o  i.}"^''V'"^"  Fork)  —  Fissures 
i-ea.sing  (  o.  has  about  comp  eted  new  mill 
building.  Machinerv  vet  to  be  InstalT^d 
Car  of   high-grade  ore   being  lolded"*''- 

WASHINGTON 

Stevens    County 

jJ^PfJ^TP^"^  SMELTIXG  AND  REFIN- 
ING (Northport)— A  900-electrode  Cottrell 
precipitation  plant  is  being  built  at  thi^s 
\'""'*f  »c  ^""'^'"6  "ill  '*  150.V75  ft  .and 
$600   dluy         ^^^      P'"«^«"«  '"ss  said  to  b2 

CANADA 
British    Columbia 

GR.A.XBY  COXSOLIDATED  (Grand 
Porks)— Arranging  to  resume  smelting  at 
this  copper  works  ;  closed  several  months  on 
account   of   coke   shortage. 

CAXAD\  COPPER  (Greenwood)— Mak- 
ing arrangements  to  blow  in  its  .smeltery 
ft^S^*-  ^"^,l-^  Closed  owing  to  shortage  of 
coke  resulting  from  coal-miners'  strike  In 
•-rows  Nest  Pass  district. 

CANAD.* 

Ontario 

ORE  SHIPMEXTS  from  Cobalt  over  the 
Temiskaming  &  .Northern  Ontario  Rv  as 
reported  by  Arthur  A.  Cole,  mining  engi- 
neer, for  June  were:  Aladdin,  74  tons 
Beaver,  3i  :  Coniagas,  79  :  Dominion  Reduc- 
Vo°"  T^"  V,'-"-  Hudson  Bay.  33:  Kerr  Lake. 
4 .  :  La  Ro.se.  87:  McKlnlev-Darragh.  172 
National,  20  ;  Xipissing.  663  ;  O'Brien,  2S  ■ 
Penn  Canadian,  52  :  Right-of-Wav.  43  ': 
T-t^'fl^^^'P^- .^'^ '■  Trethewey,  22:  total  for 
,  ■  't^.il'''"""^'-  proper.  1614  tons;  Miller- 
it?  ^^rP^?!;' *""  (Gowganda)  52:  total  sliver 
ore.  1666  tons:  nickel  ore,  Alexo  mine  (Por- 
quis  Jctn.)    423   tons. 

fo,^^'^^\u  """bait)  _  High-grade  ore 
found  on  this  property  which  adjoins  Tem- 
iskaming. 

WHITE  RESERVR  (Maple  Mountain)— 
'\  V  n  .W  ferrying  good  ore  encountered 
at    140-ft,    level. 

™';\IRKJ,.\XD  LAKE  (KIrkland  Lake)— 
Will    inst.all   mill   of   150  tons  capacity. 


Shaft   now   down   700  ft 

DOME  (South  Porcupine)- Mill  tonnage 
up  to  1500  tons  per  day,  most  of  which 
comes  from  glory  hole  and  Is  low  grade 

BflSTOX  HOLLINGER  (Boston  Creek) 
—Sold  to  men  Interested  in  the  Ross  RIfie 
Co.,  of  Quebec,  who  will  Install  a  plant  at 
once. 

.1  n-^-^'^ii^'^^'^^  (Porcupine)  —  Diamond 
dry  Ing  begun  to  .ascertain  whether  ore- 
bodies  of  the  Jupiter  continue  on  this  terri- 
tor.v   nt   depth. 

.^''r*^iiT-^'^'^''''f  THOMPSOX  (Tlm- 
mlns) — The  orehody  cut  some  weeks  since 
at  fi«n-ft.  level,  24  ft.  wide,  has  been  drifted 
on  60  ft.,  maintaining  Its  width  and  gold 
content. 

WHELPDALE      VETERAN'      (Cohall)  — 

Trenching  on  this  nrop.rtv.  north  of  c.lllles 

Lake,     uncovered     four     new    veins.       Shaft 

."".^„''i"'K  ""^    cro.*.cuttlng    will    be    done 

at    100. ft     level. 

NIPISSIXG  (Cobalt)  —  Shareholders' 
tneellijg  to  be  held  at  .\ugusta.  Me.,  on 
Aug  .1  to  consider  proposition  to  eliminate 
the  American  rompanv  and  continue  onlv 
the  NIplssIng  Mines  (*o .  Ltd.,  of  Ontario, 
Surmised  that  Imposition  of  war  taxes  In 
both  countries  led  to  the  proposal. 

LAKE  SHORE  (KIrkland  Ijike)— Will 
sink  another  100  ft.  and  again  crosscut  un- 
der lake  to  explore  veins  that  have  devel- 
oped so  well  from  2fl0.ft  level  crosscut, 
where  shoot  Is  now  over  IBO  ft  long. 

MKXirO 

n^!r^<  m'  BOLEOf  Santa  Rosalia.  Baja 
r.'.'i  Jr:^.^"'''"'"""  '""■  •'>'"'•  amounted  to 
l,i4O,50O   lb.   copper.      Grade  of  ore.   SSI"-,. 

flRKAT  BRITAIN 

COMMAXDRERIXG  OF  IRON  MTNE.<J 
of  the  counties  of  Cumberland  and  Lancas"- 
ter.  by  the  British  minister  of  munitions 
announced  In  cable  dispatch  of  July  si  from 
United  States  Consul  General  Sklnnner  of 
Ijondon. 


August  4,  1917 
Hiuiiiiuiiuiiiuiiiniiiuiiiiiuiiuiiiiiiimjiuiiuuiiimiiuuiuiuiiii 


ENGINEERING  AND  MINING  JOURNAL  235 

iiuiiuuiuiuiiuuiiiiiiiuiuiiiuiiiiiiiiiuiiuiiuiiiiiiiiiiiiiiumiiuiiiiiiiiuiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiui^ 


The  Market  Report 


nfliniiiiiiiiiiiiiiuiiiiiijiiiiiijiuji jiMii]iiuniiiijiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiiiniiuiiiiiiiiiimiiJimiiiiimmimiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiK 


Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

July 

Sterl- 

Ex- 
change 

Sil 

-r 

July 

New- 
York. 
Cents 

Lon- 
don. 
Pence 

New 
Yorlt. 
Cents 

Lon- 
don, 
Pence 

26 
27 

28 

4  7556 
4  7556 
4  7556 

78S 
78i 
78J 

391 
39i 
39{ 

30 

31 

Aug.l 

4  7556 
4  7556 
4.7556 

in 

79 

391 

391 
40J 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAIL\   PRICES  OF  METALS  IX  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

July 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  ! 

24J 

lOJ 

10} 

8} 

26 

@25J 

62J 

®ll 

@I0 

(a.  Si 

25 

10} 

10 

8} 

27 

^26 

63 

@ll 

@I0 

(a,  8} 

25J 

10} 

10   50 

8i 

28 

(a26i 

63 

@ll 

@10  90 

6.8} 

26 

lOJ 

10  50 

8} 

30 

@27 

631 

®ll 

@10  90 

(5  84 

27 

10} 

10  50 

81 

31 

@28 

631 

@ll 

@10  90 

(.3.8} 

Aug. 

27 

10} 

10  50 

81 

1 

<a28 

63i 

(a,  11 

@10  90 

(5.8} 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
ptituting  the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms'*  (r-t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0.05  to  0.  lOc.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c-  per  1 00  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  1 7c,:  St  Louis-Chicago, 
6.3c.:  St.  Louis-Pittsburgh,  13.1  centa. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

July 

Spot 

3  Mos. 

Spot 

26 
27 
28 
30 
31 
Aug  1 

125 
125 

125 
125 
125 

124} 
124} 

124} 
124} 
124} 

137 
137 

137 
137 
137 

241} 
243} 

246 
247 
247} 

238} 
240 

242} 
243 
243} 

30} 
30} 

30! 
30'. 
30} 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2.240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb,,  with  American  prices  in  cents  per  pound 
(he  following  approximate  ratios  are  given,  reckoning 
exchange  at  4.80.  £15  =  3.21c.;  £20  =  4  29c.; 
£30  =  6.43c.;  £40  =  8.57c.:  £60  =  12.85c.  Varia- 
tions. £1    =  0.2Uc. 


NEW   YORK — .*ae.    1,    1917 

All  of  the  markets  were  stronger  this 
week,  this  being  most  noticeably  the  cases 
with  copper  and  lead.  However,  transac- 
tions were  rather  small  and  there  continued 
to  be  considerable  confusion  respecting  con- 
ditions. 

Copper,  Tin,   Lead  and  Zinc 

Copper — 'We  indicated  last  week  that  the 
decline  in  copper  had  apparently  bottomed. 
This  proved  to  be  the  case,  and  sundry 
second-hand  lots  having  been  cleaned  up. 
buyers  who  hacl  to  go  to  first  hands  found 
themselves  obliged  to  pay  higher  prices. 
The  market  advanced  sharply  from  day  to 


day,  more  on  improvement  in  sentiment 
than  on  transactions,  the  volume  of  which 
was  small.  It  is  beginning  to  be  foreseen 
however,  that  the  curtailment  of  produc- 
tion, owing  to  the  labor  troubles,  is  going  to 
have  a  considerable  bearing  on  the  market. 
which  during  the  recent  period  of  dullness 
an(i  uncertainty  has  been  overlooked. 

The  big  contract  with  the  foreign  govern- 
ments that  was  negotiated  last  October  has 
now  practically  been  filled.  Some  refiners 
ha\"e  shipped  away  all  the  copper  owed  by 
them.  The  others  have  completed  their 
deliveries,  but  some  of  the  copper  still  re- 
mains here,  owing  to  inability  of  the  buyers 
to   get   ship   capacity   to   take    it    away. 

The  strike  situation  in  Arizona  is  much 
improved.  At  Butte  there  is  a  slow  but 
steady  return  of  men  to  their  work. 

Not  all  copper  consumers  have  been  de- 
luded by  the  theory  that  the  government 
is  going  to  abolish  the  law  of  supply  and 
demand  and  provide  copper  for  everybody 
at  a  reduced  price.  Thus,  in  the  last  num- 
ber of  "The  Wire  Message."  published  by 
the  Habirshaw  Electric  Cable  Co.  and  the 
Electric  Cable  Co.,  it  is  remarked  as  fol- 
lows; 

One  authority  on  copper  is  credited  with 
making  the  following  statement:  "The 
price  which  the  government  decides  to  pay 
for  copper  will  virtually  decide  the  copper 
market  price  to  consumers  for  the  balance 
of  the  year."  We  believe  statements  of  this 
kind  produce  a  false  irtiiiression,  as  it  leads 
consumers  to  expect  much  lower  prices, 
and,  perhaps,  to  hold  off  supplying  their 
needs  only  to  find  that  they  may  later  be 
forced  into  the  market  at  higher  prices 
than  those  prevailing  today.  We  repeat  a 
statement  we  have  several  times  made,  that 
we  do  not  see  how  the  price  to  the  outside 
consumer  can  be  determined  by  anything 
but  the  law  of  supply  and  demand.  If  it 
is  true,  that  the  production  of  copper  has  so 
materially  increased  that  the  present  prices 
are  not  justified,  they  will  come  down  no 
matter  what  the  attitude  of  the  government 
is.  But  if  published  statements  are  reliable, 
supply  and  demand  so  nearly  balance,  that 
it  is  difficult  to  see  how  there  can  in  the 
near  future  be  any  material  drop  in  price 
to  the  average  purchaser. 

Copper  Sheets  are  quoted  at  3Td<3Sc.  per 
lb.  for  hot  rolled,  and  Ic.  higher  for  cold 
rolled  Wire  is  quoted  nominally  at  33c. 
per  lb.,  fob.   mill. 

Tin — This  market  was  more  active  and 
the  improved  demand  was  reflected  in  r 
small  advance  in  price.  Banka  tin  was  sold 
during  the  week  at  about  JJc.  per  lb.  under 
the  price  for  Straits. 

Lead — There  was  a  sudden  reversal  of 
form  in  this  metal.  On  Julv  2.5.  it  looked  as 
if  the  market  was  headed  for  lOc.  but  on 
the  following  day  lie.  New  York,  was  ac- 
tually paid.  This  change  in  form  is  attrib- 
uted to  a  fuller  appreciation  of  what  the 
labor  troubles  in  Slissouri  mean  with  re- 
spect to  production.  August  lead  is  already 
very  scarce  and  is  going  to  continue  scarce. 

Zinc — There  was  a  firmer  tone  to  this 
metal  and  certain  sellers  withdrew.  This 
was  more  in  sympathy  with  the  strength  in 
the  other  metals,  than  for  anv  other  rea- 
son, for  it  is  well  known  that  the  un.sold 
stocks  of  .spelter  are  large.  The  bulk  of 
the  business  during  the  week  was  done 
around  Sfc.  At  the  close.  8}c.  was  real- 
ized. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  J19  per 
100  lb.  fob.  Peru.  111.,  less  8%   discount. 

Other    Metals 

Alamlnnm — The  aluminum  market  is 
weaker.  Quotations  seem  to  be  nominal 
and  there  is  no  interest  in  the  market.  Of- 
fers are  reported  as  low  as  49!f?.51c.  per  lb. 
for  No.  1  ingots  at  New  York ;  futures 
slightly  lower. 

Antimony — Th^  market  was  steadier  and 
.slightly  firmer.  We  quote  spot  at  ISWl.'Jlc., 
and  futures  at  14}'??  15c.,  c.i.f.,  in  bond. 

Rismnth — Quoted    at    $3.50   per   lb. 

Cadmium — Quoted    at    $1.45W1.75   per  lb. 

Cobalt — Quoted  at  $1.70  per  lb. 

MafrncHlam — Ingot  has  declined  50c.  per 
lb.,  and  is  now  quoted  at   $2. 


Molybdenum    —    Pure    metal     wire    has 

dropped  to  $60  per  lb.,  which  is  le.ss  than 
half  the  former  price,  the  decline  being  due 
to  improved  methods  of  production.* 

Nickel — Steady  at  SCSSoc.  per  lb.,  with 
premium  of  5c.   per  lb.  for  electrolytic. 

Tungsten — Pure  tungsten  rod  has  de- 
clined to  $80  per  kg.,  for  e.xport  only,  the 
reduction  in  price  being  due  to  improved 
methods  of  production.  Metal  powder,  95 '"o, 
is  quoted  at  $2.80  per  lb.  Ferrotungsten 
has  advanced  to  $2.95  in  sympathy  with 
the  advance  in  the  price  for  ore.' 
'As  quoted  by  Foote  Mineral  Co.,  Phila. 

Quicksilver — The  market  is  about  the 
same  as  reported  last  week.  The  stocks  in 
New  York  continue  light,  and  quotations 
are  made  here  at  $115.  San  Francisco  re- 
ports by  telegraph  $100(S)107J,  market  easy. 

Gold,   Silver  and   Platinum 

Gold — Movement  between  United  States 
and  foreign  countries  during  the  year  ended 
June  30,  1917,  showed  gain  here  of  $GS5,- 
254,801  and  loss  of  $43.27(1.368,  Oold  im- 
ports were  $977,176,026.  From  Alaska  $15,- 
409,529  in  gold  was  imported. 

Silver — The  silver  market  has  ruled  dull 
and  steady  the  past  week,  closing  higher  in 
London  at  405  pence.  The  demand  from 
India  and  China  for  shipment  via  San  Fran- 
cisco  has   stopped   for  the  present. 

Silver  imports  into  the  United  States  in 
the  fiscal  year  ended  June  30,  1917,  were 
$35,003,653.  From  Alaska  $683,824  In  sil- 
ver was  imported. 

Mexican  dollars  at  New  York,  July  25,' 
61|c.  ;  26,  615c.:  27,  603o. ;  28.  flOJc. ;  30, 
BOJc.  ;  31,  61c. 

Platinum — Steady  at  $105, 

Palladium — Firm  at  $115,  which  price  is 
bid   to    producers. 

Zinc  and   Lead  Ore  Markets 

Plaltevillc,  Wis.,  July  28 — Blende,  basis 
eor'r  Zn.  $70  for  premium  ore  down  to  $65 
for  medium  grade.  Lead  ore.  basis  80^ 
Pb.  $112'ffll5.  Shipments  reported  for  the 
week  are  3026  tons  ot  zinc  ore,  118  tons  of 
lead  ore,  and  555  tons  of  sulphur  ore.  For  the 
year  to  date  the  figures  are:  80.990  tons  of 
zinc  ore,  3843  tons  of  lead  ore,  and  16,907 
tons  of  sulphur  ore.  Shipped  during  the 
week  to  separating  plants,  3356  tons  of  zinc 
ore.  Several  mines  have  been  closed  down 
due  to  low  prices  and  unsatisfactory  mar- 
ket conditions  and  prospect  work  has  been 
curtailed. 

Joplin,  Mo..  July  S8 — Blende,  per  ton, 
high  $76.70  :  basis  60*^  Zn,  premium  ore, 
$75,  medium  to  low.  $7n(f?65:  calamine  per 
ton,  40^r  Zn,  $42(ff40:  average  selling 
price,  all  grades  of  zinc.   $65.22  per  ton. 

Lead,  high  $127.40:  basis  80''^  Pb.  $120® 
110  :  average  selling  price,  all  grades  ot 
lead.   $121.35  per  ton. 

Shipments  the  week:  Blende.  8348  tons, 
calamine.  959  tons.  lead.  1556  tons.  Value, 
all  ores  the  week.  $795,780. 

Many  of  the  sheet  ground  mines  are  and 
have  for  weeks  been  engaged  in  trimming 
pillars  and  sides  of  drifts  preparatory  :o 
closing  down  the  mines  on  account  of  the 
high  cost  of  explosives  and  supplies.  Three 
more  finished  work  this  week  and  were 
closed  down,  one  to  be  removed  at  once  to 
another  field. 

Other  Ores 

Chrome  Ore — Busmes.-  was  done  at  $1 
per  unit,  f  o.b..  California,  for  ore  contain- 
ing minimum  of  46%   chromic  oxide. 

Fluorspar — Low  grade  British  spar,  for 
rea.sonablv  prompt  shipment,  is  offered  at 
$22  per  2000  lb.,  fob..  New  York,  for  15'7i' 
calcium  fluorite.  plus  and  minus  50c.  per 
unit  above  or  below  75'^  .' 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer.  $5.95  : 
old-range  nonbessemer.  $5.20  ;  Mesabi  bes- 
f.nmer,  $5.70:  and  Mesabi  nonbessemer, 
$5  05. 

ManKanrne  Ore^Metallureical  ore  is 
quoted  at  $1.20  per  unit  for  high  grade. 


lAs  quoted  by  Foote  Mineral  Co.,  Philtt. 
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ryrll»« — Spanish  lump  f|Uoted  at  IBc. 
per  unit  on  basis  of  10s.  ocean  frelRht. 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freiglits  are  42s.  6d.  from 
Hiielva  to  southern  iwrts,  contracts  having 
been  made  at  that  figure  lately. 

Tonrnten  Ore — Unchanged  at  $25  per 
unit  for  wolframite  and  $36  for  scheelite. 

Iron   Trade   Review 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS — Continued 


.NK.W    YORK — .\a|t. 
Active  buying  of  iron  and 
by    the    Government, 
some   cases   with    pri 


1.  1917 

steel    products 

Iron    Age."    in 

stipulated,    but   for 


the  most  part  at  prices  to  be  fixed  later,  is 
in  contrast  with  the  continued  abstention 
of  private  buvcrs  from  the  market.  There 
is  little  dissent  from  the  view  that  present 
conditions  arc  likely  to  last  for  some  time 
and  that  If  meantime  some  of  the  price 
peak.s  come  off  the  steel  trade  will  not 
suffer. 

PITTSBrRGH — July   31 

Stagnation  continues  to  he  practicall.v 
the  only  feature  of  the  iron  and  steel  mar- 
kets, and  instead  of  the  condition  causing 
concern  or  dissatisfaction,  the  whole  trade, 
producers  and  consumers,  appear  to  be 
quite  contented.  There  is  a  feeling  of  re- 
lief that  the  readju.stment  which  all  real- 
ized must  come  eventually,  with  a  continu- 
ally rising  market,  is  now  not  very  far  dis- 
tant. The  furnaces  and  mills  are  well  sold 
un.  while  buyers  with  trifling  exceptions  are 
covered,  for  months  to  come,  and  there  is 
nothing  to  do  but  carry  out  the  business  en- 
tered on  hooks.  The  bulk  of  the  high- 
priced  business  done  in  recent  months  was 
for  comparatively  early  deliveries  and  most 
of  the  material  will  probably  have  been 
.shipped  before  the  readjustment  is  fully 
under  wav.  The  Steel  Corporation,  for  in- 
stance, has  sold  during  the  past  three 
months,  when  it  sold  at  all,  only  at  prices 
below  those  currentlv  quoted  as  the  market, 
and  so  with  the  majority  of  the  large  In- 
terests, the  fancy  prices  having  been  ob- 
tained bv  the  smaller  producers.  The  Steel 
Corporation's  unfilled  obligations  decreased 
5fl0,0ftrt  tons  during  .June  and  predictions  of 
the  July  decrease  run  as  high  as  750,000 
tons. 

Production  has  been  greatfy  curtailed  by 
the  extremely  hot  weather  of  the  past  few 
days  bv  an  average  of  10  to  20^?.,  the  cur- 
tailment being  particularly  heavy  because 
there  are  no  extra  men  to  take  the  places 
of  those  who  lay  off. 

rig  Iron — A  sale  of  1000  tons  of  basic  iron 
for  prompt  shipment  was  made  yesterday 
at  $.S2.  vallev,  establishing  the  market  at 
that  level,  a  decline  of  $1  from  List  week's 
quotation  and  of  $2  from  the  top  price 
quoted  on  the  movement,  so  that  in  pig- 
iron  readjustment  is  already  under  w.i .-. 
The  market  in  general  is  stagnant,  inquiries 
being  few,  and  limited  to  prompt  deliveries. 
We  quote:  Bessemer,  $55  :  basic,  $52;  foun- 
dry and  malleable,  $53«55,  fob.  valley 
furnaces,  95c.   higher  delivered  Pittsburgh. 

Steel — Mills  quote  same  prices  as  former- 
ly. $9Bfilf)0  for  billets  and  $105'iilin  for 
sheet  bars,  but  the  few  consumers  who  have 
been  in(|uiring  r«'fUHe  to  pay  the  price  and 
say  they  will  wait.  They  do  not  even  make 
bids.  Nominally  the  market  Is  quotable  at 
the  old  level  but  practically  there  is  no 
market. 

Ferroalloys 

FerromnngnneNe — The  market  has  proved 
fairly  firm,  when  actual  purchases  are  un- 
dertaken, and  does  not  refiert  conditions 
suggested  bv  recent  bearing  reports.  Prompt 
carloads  bring  $400  and  less  than  carloads 
have  sold  up  to  $450.  Deliveries  over  the 
remainder  of  the  year  are  quolnlde  at  $375 
«/4no  and  first  half  dellvcrlea  at  $350^1  375. 

Ferroalllron — The  61  rf  material  In  quoted 
at  $225f(250.  Benitemer  ferroRlllcon,  \2^',. 
quoted    nl    $100. 

SpelgeleI.en— tjuoted    at    $H0«86. 
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Iron  Ore — I^ke  fihlpmontR  hAV«  h*«»»n 
h*»ftvv  In  July  thoiiKh  not  pntlr«Iy  up  to 
pxpTtatlonM  an  rniiny  boatft  lost  a  f**w 
hourn'  time  awaltlntf  unloading.  HoaMon 
prtcfl  ftr^  bftjifd  on  IK.nG  for  Menabl  non- 
D^futemer,  at  l^ke  Rrl«  dock. 

Colce 

rMinvllaTllle — After  declining  for  three 
weeks  following  Ir(trpr.ndence  I>»y,  which 
wltnes.ied     ti  ■     •    iife    In     prices,    the 

market   ha-  'm  piist    few  days, 

prompt     fur  .  ing     .|iir>tahle     at 

$lt«12.     Tt.  I  .  atlrlbuled  to  car 

shortage  I  hf  r.iiirn.i'ia  had  improved  the 
supply  tr\it  the  operatoni  were  unable  to 
load  all   the  carx. 
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MONTHLY    AVERAGE    PRICES    OF    METALS 
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t  A«  f*por«*d  by  W.  P.  Rnrder  *  Co. 
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The  Mining  Index 


This  index  is  a  convenient  reference  to 
the  current  literature  ot  mining  and  metal- 
lurgy published  in  all  ot  the  important 
periodicals  of  the  world.  We  will. furnish  a 
copy  of  any  article  (if  in  print)  in  the 
ori^nal  language  for  the  price  quoted. 
Where  no  price  is  quoted  the  co.st  is  un- 
known. Inasmuch  as  the  papers  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  paper.s.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  following  prices:  2nc.  each. 
six  for  $1.  33  for  $5.  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons  if  so  requested. 


COPPER 

7546 — ARIZONA — Picturesque  Side  of 
Jerome.  A.  J.  Hoskin.  (Eng.  and  Min. 
Journ.,  May  19,  1917:  33  pp..  illus.)      20e. 

7547 — BRITISH  COLUMBIA — Copper  in 
British  Columbia.  Min.  and  Eng.  Rec,  May 
30.  1917  ;  25  pp.)      20c. 

7548 — CONCENTRATION  at  Humboldt. 
Ariz.  George  M.  Colvocoresses.  (Eng.  and 
Min.  Journ..  July  14.  1917;  23  pp..  illus.) 
Describes  treatment  at  Consolidated  Ari- 
zona Smelting  Co.'s  plant  :  concentration. 
oil  flotation  and  smelting  are  all  practiced. 
20c. 

7549  —  CONCENTRATOR  —  The  Burro 
Mountain  Concentrator.  F.  C.  Blickens- 
derfer.  (Eng.  and  Min.  Journ.,  Julv  14. 
1917  :   8}   pp..   illus.)      20c. 

7550 — COSTS — Milling  Costs  at  the  In- 
spiration and  Bunker  Hill  Plants.  (Eng. 
and  Min.  Journ..  Julv  21,  1917  :  Ij  pp.)  20c. 
7551 — CRUSHING  at  New  Cornelia. 
David  Cole.  (Eng.  and  Min.  Journ.,  July 
14,   1917  :   i;   pp..  illus.)      20c. 

7552 — CRUSHING— The  United  Verde 
Crushing  Plant.  T.  C.  Roberts.  (Eng.  and 
Min.  Journ..  Julv  21,  1917  :  2  pp.,  illus.)  20c. 
7553 — IDAHO  AND  'tt^ASHINGTON— 
Gold,  Silver,  Copper,  Lead  and  Zinc  in 
Idaho  and  Washington  in  1915.  C.  N. 
Gerrv.  (Mineral  Resources  of  the  U.  S., 
1915— Part  I  ;   53  pp.) 

7554 — LABOR — Strike  Conditions  in  Ari- 
zona. Norman  Carmichael.  (Eng.  and 
Min.  Journ.,  Julv  21,  1917  ;  2  pp.)     20c. 

7555 — LABOR  TROUBLE  at  Butte,  The. 
(Eng.  and  Min.  Journ.,  June  30.  1917:  1} 
pp.)      20c. 

7556  —  LEACHIN(3 — Ammonia  Leaching 
of  Calumet  Tailings.  C.  Harry  Benedict. 
(Eng.  and  Min.  Journ.,  July  14.  1917;  53 
pp..   illus.)      20c. 

7557 — ^LEACHINCJ — Copper-Silver  Leach- 
ing in  Bolivia.  Mark  R.  Lamb.  (Eng.  and 
Min.  Journ.,  June  23,  1917;   3   p.) 

7558  —  LEACHING  —  Sulphatizing  with 
Weak  Sulphurous  Ga.ses.  George  C.  West- 
by.  (Eng.  and  Min.  Journ.,  July  21,  1917; 
4  pp..  illus.)  Methods  devised  to  treat  low- 
grade  copper  ores  of  Nevada  Douglas.  20c. 
7559 — PERU — Mining  in  Southern  Peru. 
Francis  Church  Lincoln.  (Eng.  and  Min. 
Journ.,  June  30,  1917;  3  pp.,  illus.) 

7580 — REFININ(5 — Impurities  in  Elec- 
trolytic Copper  Refining.  Lawrence  Ad- 
dicks.  (Met.  and  Chem.  Eng..  June  15, 
1917;   5  pp..  illus.)      40c. 

7561 — SOUTH  AMERICA — Copper  Smelt- 
ing at  Santa  Lucia.  Francis  (Church  Lin- 
coln. (Eng.  and  Min.  Journ..  July  7.  1917; 
21  pp.,  illus.)  Describes  plant  of  Lampa 
Mining  Co.      20c. 

5.G2 — UTAH — Wonderful  Possibilities  of 
Big  Indian  Mine  and  Mill.  (Salt  Lake  Min. 
Rev..  May  15.  1917;  33  pp.    illus.)      2nc. 

GOtD    AND    SILVER — CY.iXinlNO 

7563 — ARIZONA — The  Tom  Reed  Mill. 
Oatman.  Ariz.  H.  P.  Flint  (Eng.  and 
Min.    journ..    July    14,    1917:    2}    pp.,    illus.) 


20c. 

7564 — CENTR.A.! 
at  Comacaran  M 
William  M.  D'Arcy. 
June  2,  1917  ; 


.VMERICA — Cyaniding 

es.      Central      America. 

(Eng.  and  Min.  Journ.. 

illus.) 
7565— DECANTATION— Counter-Current 
Decantation    System.       Algernon    Del    Mar. 
(Eng.  and  Min.  Journ.,  Mav  5.  1917;   2  pp.. 
illus.)      20c. 

7566— FILTERS — Continuous  Drum  Fil- 
ters. Carl  J.  Trauerman.  (Eng.  and  Min. 
Journ,,  July  14,   1917:   3   pp.,   illus.)      Prac- 


tical suggestions  and  information  on  opera- 
tion of  and  maintenance  of  filters  such  as 
Oliver  and  Portland.     20c. 

7567  —  PRECIPITATION  —  Aluminum- 
Dust  Precipitation  Tests.  From  notes  by 
P.  H.  Crawford,  obtained  in  tests  at  Divisa- 
dero  mill.  Salvador.  (Min.  and  Sci.  Press, 
Apr.   14,  1917  ;  3  pp.)      20c. 

7568 — SOUTH  AFRICA — Notes  on  Treat- 
ment of  Pilgrims  Rest  Ore.  Robert  Lind- 
say. (Journ.  Chem.,  Met.  and  Min,  Soc. 
So.  Afr.,  Apr..   1917;  74  pp.,  illus.) 

GOLD    AND    SILVER — GENERAL 

7569 — ALASKA — Report  for  the  year 
1916  to  the  Governor  of  Alaska.  Wra.  Ma- 
lonev.       (Alaska    Mine    Inspector's    Report, 

1916  ;  86  pp.) 

7570  —  BIG  OREBODIES  —  Methods  of 
Mining  Big  Orebodies.  Robert  A.  Kinzie. 
(Min.  and  Sci.  Press,  Apr.  21  and  28,  1917; 
14  pp.,  illus.) 

7571— BRITISH  COLUMBIA — Surf  Inlet 
Mines.  B.  C.      (Min.  and  Eng.  Rec,  May  15. 

1917  ;    21   pp.,    illus.)      20c. 

7572  —  CALIFORNIA — The  Black  Oak 
Mine.  W.  H.  Storms.  (Min.  and  Sci.  Press, 
June  23.   1917;   3  pp.,   illus.)      20c. 

7573 — CHEMISTRY — Diarsenides  as  Sil- 
ver Precipitants.  Chase  Palmer.  (Econ. 
Geol.,  Apr. -May,  1917:   11 J  pp.)      60c. 

7574  —  FLOTATION — Present  Flotation 
Practice  on  Cobalt  Ores.  J.  M.  Callow  and 
E.  B.  Thornhill.  (Bull.  Can.  Min.  Inst., 
June,   1917  :    10  pp.,   illus.) 

7575  —  IDAHO  AND  WASHINGTON — 
Gold.  Silver,  Copper,  Lead  and  Zinc  in 
Idaho  and  Washington  in  1915.  C.  N. 
Gerrv.  (Mineral  Resources  of  the  U.  S., 
1915_Part  I;   53  pp.) 

7576— LEACHIN(3 — Copper-Silver  Leach- 
ing. Mark  R.  Lamb.  (Eng.  and  Min. 
Journ.,  June  23,  1917:   3  p.) 

7577 — NEVADA — New  Railroad  to^(5pen 
Central  Nevada  Districts.  James  F. 
O'Brien.  (Salt  Lake  Min.  Rev.,  Mar.  30, 
1917  :   IS   pp.,   illus.)      20c. 

7578 — NICARAGUA — The  Pis  Pis  Mining 
District.  Nicaragua.  Harvev  Mathews. 
'Colo.  Sch.  of  Mines  Mag.,  July.  1917;  U 
pp.)      20c. 

7579  —  ONTARIO  —  Boston  Creek  Gold 
Area.  A.  G.  Burrows  and  P.  E.  Hopkins. 
(Report,  Ont.  Bureau  of  Mines,  Vol.  XXV, 
Part   I,   1916:   16  pp.,   illus.) 

7580 — ONTARIO — Goodfish  Lake  Gold 
Area.  A.  G.  Burrows  and  P.  E.  Hopkins, 
(Report  Ont.  Bureau  of  Mines.  Vol.  XXV. 
Part  I,  1916  ;  4  pp.,  illus.) 

7581 — ONTARIO — Significant  Mineralogi- 
cal  Relations  in  Silver  Ores  of  Cobalt.  Ont. 
Edson  S.  Bastin.  (Econ.  Geol.,  Apr. -Mav, 
1917:  18  pp..  illus.)     60c. 

7582 — PERU — Mining  in  Southern  Peru. 
Francis  Church  Lincoln.  (Eng.  and  Min. 
Journ.,   June   30.   1917;   3  pp..  illus.) 

7583  —  QUEENSLAND  —  The  Charters 
Towers  Goldfield.  J.  H.  Rei(?  (Queensland 
Go\-t.  Min.  Journ..  Apr.  and  May.  1917;  19 
pp..  illus.)  Continuation  of  article  previ- 
ously indexed. 

IRON   ORE   DEPOSITS.  MINING,  ETC. 

7587 — ONTARIO — Iron  Deposits  of  Hun- 
ter Island  with  notes  on  the  Gunflint  Lake 
Area.  Arthur  L.  Parsons.  (Report  Ont. 
Bureau  of  Mines.  Vol.  XXV,  Part  I.  1916; 
29  pp.,   illus.) 

7588— PROSPECTING  an  Iron  Ore  Prop- 
erty Under  Difficulties.  J.  F.  Kellock 
Brown.  (Eng.  and  Min.  Journ.,  Julv  21, 
1917  :   3}  pp..  illus.)      20c. 

IRON    AND    STEEL — METALLURGY 

7589— BLAST-FURNACE  ACCIDENTS. 
Asphyxiation  from  Blast-Furnace  Gas. 
Frederick  H.  Willcox.  (Tech.  Paper  106, 
U.  S.  Bureau  of  Mines,   1916:  60  pp.,   illus.) 

7590 — CASTINGS — The  Manufacture  of 
Steel  Castings.  Robert  P.  Lamont.  (Iron 
Age,  May  31,  1917;  43  pp.,  illus.)  From  a 
paper  before  Am.  I.  and  S.  Inst..  May  25. 
1917.  a  historical  rfsum^  of  progress  in  the 
industry  ;  merits  of  different  processes.    20c. 

7591 — CHEMICAL  REACTIONS  of  Iron 
Smelfing.  Henry  P.  Howland.  (Iron  Tr. 
Rev..  June  14.  1917;  3  p.)  Discussion  of  a 
paper  by  Walther  Mathesius.  previously 
indexed.     20c. 


7592— ELECTRIC  IRON  SMELTING.  J. 
O.  Boving.  C.  E.      (Iron  and  Coal  Tr.  Rev., 

May  25.   1917  ;    1.',   pp.) 

7593  —  ELECTRIC  STEEL  W'ORKS  — 
New  Chicago  Electric  Steel  Works.  Geo. 
H.  Manlove.  (Iron  Tr.  Rev.,  May  10,  1917  ; 
1  p.,  illus.) 

7594 — FERROCHROMIUM — The  Metal- 
lurgy of  Ferrochromium.  Robert  J.  Ander- 
son. (Iron  Tr.  Rev..  July  12.  1917;  3J  j)p., 
illus.)      20c. 

7595 — FERROMANGANESE.  Metallurgy 
of.  Robert  J  Anderson.  From  Iron  Trade 
Review,  Mar.  29,  1917.  (Eng.  and  Mm. 
Journ..  June  2.   1917;   3  pp.) 

7596 — FEPJROMANGANESE  in  the  Iron 
and  Steel  Industry.  Robert  J.  Anderson. 
(Journ  Frank.  Inst.,  May,  1917  ;  14  pp., 
illus.)       40c. 

7597  —  FERROMANGANESE  —  Refonte 
du  ferro-manganese  au  four  electriqui. 
(Rev.  de  Met ,  Jan. -Feb.,  1917  ;  IJ  pp., 
illus.) 

7598— MANGANESE — The  Significance 
of  Manganese  in  American  Steel  Metal- 
lurgy. Discussion  of  paper  of  F.  H.  Will- 
cox.     (Bull.,  A.  I.  M.  E.,  May,  1917  ;  13  pp.) 

7599 — MOLDS — Earlv  Use  of  Permanent 
Iron  Molds.  Alexander  E.  Outerbridge,  Jr. 
(Iron  Tr.  Rev.,  June  28,  1917  ;  5J  pp.,  illus.) 
Paper  before  Phila.  Foundrymen's  Assn. 
Notes  how  ferromanganese,  ferrosilicon, 
chills  and  iron  molds  affect  the  properties 
of  castings.     20c. 

7600  —  NICKEL  STEEL  —  Mavari  and 
Nickel  Steels  Compared.  S.  W.  Parker. 
(Iron  Age,  June  7,  1917  ;  IJ  pp.,  illus.)     20c. 

7601 — NICKEL  STEEL — Properties  and 
Structure  of  Nickel  Steel.  S.  W.  Parker. 
(Iron  Age,  July  12,  1917  ;  2}  pp.,  illus.)    20c. 

7602  —  OPEN-HE.\RTH  FURNACE  of 
Large  Capacity.  (Iron  Age,  June  21,  1917; 
35  pp.,  illus.)  Describes  new  150-ton  fur- 
nace of  Central  Iron  and  Steel  Co.,  Harris- 
burg,  Penn.      20c. 

7603 — POWER — The  Respective  Merits 
of  Gas  Engines  and  Steam  Turbines  as 
Applied  to  Modern  Iron  and  Steel  Works 
Practice.  Douglas  L.  Cooper.  (Iron  and 
Coal  Tr.  Rev.,  May  4,  1917;  13  pp.)  Paper 
before  Cleveland  Instn.  of  Engrs.      40c. 

7604 — QUENCHING  EXPERIMENTS — 
Notes  on  Some  Quenchmg  Experiments. 
Lawford  H  Fry  (Advance  copv.  Iron  and 
Steel    Inst..   May,    1917;    8   pp..    illus.) 

7605 — RUSSIAN  IRON  AND  STEEL 
SYNDICATES.  (Iron  Tr.  Rev..  Apr.  12 
and  19.  1917:  7  pp.)  Describes  in  detail 
methods  of  marketing  iron  and  steel  prod- 
ucts in  Russia.      40c. 

LE.*D    AND    ZINC 

76in—FLOTATION— Selective  Lead-Zinc 
Flotation.  Luther  L.  Kirtlev.  (Eng.  and 
Min.  Journ.,  July  14.  1917;  2}  pp.)      20c. 

7611 — IDAHO — Coeur  d'Alene  Items,  June, 
1917.  Robert  N.  Bell.  (Eng.  and  Min. 
Journ.,  July  7,  1917  ;  3  P)     2nc. 

7612  — IDAHO  AND  WASHINGTON— 
Gold,  Silver.  Copper.  Lead  and  Zinc  in 
Idaho  and  Washington  in  1915.  C.  N. 
Gerrv.  (Mineral  Resources  of  the  U.  S., 
1915— Part  I;  53  pp.) 

7613 — METALLLTRGY — Tendencies  in  the 
Zinc  Industrv.  (Met.  and  Chem.  Eng..  June 
15.   1917  ;   U   pp.)      40c. 

7614  —  MILLING  Wisconsin  Lead-Zinc 
Ores.  Walter  Schultz.  (Eng.  and  Min. 
Journ..  July   14,   1917;    3   pp.,  illus.)      20c. 

7615 — MILLING  COSTS  at  the  Inspira- 
tion and  Bunker  Hill  Plants.  (Eng.  and 
Min.  Journ.,  July  21,  1917;  13  pp.)      20c. 

7616 — MINING  AND  METALLURGY  of 
Zinc.  (Min.  and  Eng.  Rec,  June  15.  1917; 
3  pp.)     General  notes.      20c. 

7617— OIL  CONCENTRATION  of  Lead 
Carbonate  at  Darwin.  California.  (Eng. 
and  Min.  Journ..  July  14.  1917;  2J  pp.. 
Illus.)      Describes  Murex  proce.ss.     20c. 

7618  —  PRODUCTION,  CONSUMPTION, 
ETC. — Spelter  Statistics  for  1916.  W.  R. 
Ingalls.  (Eng.  and  Min.  Journ..  July  7. 
1917  ;  6  pp.)     2flc. 

'  7619 — ZINC  FERRATE — The  Formation 
of  Zinc  Ferrate.  An  Explanation  of  the 
iMW  Solubility  of  Some  Roasted  Zinc  Ores 
in  Dilute  Sulphuric  Acid  E.  II.  Hamilton. 
G.  Murray  and  n.  Mclnto.sh.  (Bull.  Can. 
Min.  Inst..  Julv.  1917;  lU  pp..  Illua) 
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OTHER   .METALS 

7620 — AN'TIMOXY  PKPOSITS  of  Arkan- 
sas. Ell.«\vorth  H.  Shriver.  (Mln.  and  Sci. 
Press.  June  3ii,    liHT;  2i  pp..  illus.)      20c. 

7621 — MANC.A.N'K.'SK — Report  on  the  Oc- 
currence of  Manganese  Ore  and  Bar>*tes  at 
Pemattv  LaKOoii  (So.  -25.  So.  Aust.  Dept 
of  Mine.-i.   1917;  8i  pp..  Illus.) 

7622  —  M.\NGA.N'E.SF — The  Significance 
of  Mang.inese  in  American  Steel  Metal- 
lurg>-.  (Bull.  .\.  I.  M.  K..  June.  1917;  1  p.) 
Discussion  of  paper  by   F.  H.  Wilcox.      40c. 

7623 — MOLYBDENITE — The  Treatment 
of  Molvbdenite  at  Orillia.  Ont.  E.  P.  Grant. 
(Bull.  Can.  Min.  Inst..  June.  1917;  3  pp.) 

7fi24 — MOLYBDENITE  DEPOSITS  of 
Ontario.  .V.  L.  Parsons.  (Can.  Min.  Journ.. 
June  1.  1917:  2J  pp  )  From  a  report  of 
Ontario  Bureau  of  Mines.      20c. 

7625— MOLYBDENl'M  in  the  Hualpai 
Mountains.  Arizona.  L.  Webster  Wickes. 
(Min.  and  Sci.  Press.  May  19,  1917;  2  pp.. 
illus.)      2iic. 

7626— MOLYBDENUM — The  Concentra- 
tion of  Molvbdenite  Ores.  (Can.  Min. 
Journ..  Julv  i,  1917;  IJ  pp..  illus.)  Notes 
by  the  staff  of  the  Dept.  of  Min.  Eng.,  Uni- 
versity of  Toronto.      20c. 

7627 — NICKEL — Development  of  Nickel 
Refining  Proces.«;es.  V.  N.  Hvbinette.  (Can. 
Min.  Journ..  June  15.  1917;  6  pp.)  Evi- 
dence before  the  Ontario  Xickel  Commis- 
sion.    20c. 

762S— PLATINUM  DEPOSITS  of  the 
World.  (Eng.  and  Min.  Journ..  June  30, 
1917;  IJ  pp.)  From  article  in  "Commerce 
Reports."     20c. 

7629— QUICKSILVER— Queensland  Min- 
eral Deposits.  A  Review  of  Occurrences. 
Production.  Values  and  Prospects*.  B.  Dun- 
stan.  (Queensland  Oovt.  Min.  Journ.,  May 
15,   1917  ;   7  pp..   illus.)      60c. 

7630 — QUICKSILVER— An  Apparatus  for 
the  Purification  of  Mercury.  Harrison  E. 
Patten  and  Gerald  H.  Mains.  (Journ.  Ind. 
and  Eng.  Chem..  June,  1917;  2J  pp.,  illus.) 
60c. 

7631 — TIN  —  Hydraulic  Tin  Mining  in 
Swaziland.  J.  Jervis  Garrard.  (Bull.  151 
and  152,  I.  M.  M.,  Apr.  and  May.  1917;  5 
pp.)  Contributed  remarks  and  discussion 
on  article  previouslv  indexed. 

7632 — TI.V— The  Geology  of  the  East  Pool 
Mine,  at  Camborne,  Cornwall.  Malcolm 
Maclaren.  (Min.  Mag.,  May,  1917;  43  pp., 
illu.s.) 

NON>IKT.\Ll,IC    MINERALS 

7(i3S — CL.W — Mining  Kaolin  with  a  Re- 
volving Shovel.  (Excavating  Engr.,  Apr.. 
1917  ;  IJ  pp..  illus.)      2nc. 

7B.'!9  — DIAMONDS  — The  Orange  River 
Diamond  Fields.  P.  A.  Wagner.  (So.  Afr. 
Min.  Journ.,  Feb.  24  and  Mar.  10,  1917;  3 
pp.  illus)  Continuation  of  article  previ- 
ouslv indexed.     60c. 

7640— GRAVEI^UtllizIng  Oversize  to 
Inrrea.se  Output  of  Small  Gravel  Plant.s. 
I  Eng.  and  Contract,  June  20.  1917;  2  J  pp., 
illus.)      200. 

7641 — GYPST'M  In  Canada.  L.  H.  Cole. 
(Bull.   Can.   Min.    Inst.,  June,   1917;   2J  pp.) 

7642— MI'SCOVITE — The  Action  of  Solu- 
tions of  Ammonium  Sulphate  on  Muscovite. 
n.  F.  Gardiner  and  Edmimd  C.  Shorey. 
(Journ.  Ind.  and  Eng.  Chcm..  June,  1917; 
J  p.)      «0c. 

7643 — OPAI. — Stuart's  Range  Op,Tl  Field 
Notes.  L.  Keith  Ward.  (.No.  25.  Sci,  Aust. 
r)ept.  of  Mines.   1917;   9  pri..  Illus.) 

7R44  — PHOSPHATE  ROCK— Phosphoric 
Arid  Determination  In  Phosphate  Rork.  C. 
Carleton  Semple  (Eng.  and  Mln.  Journ., 
June  30.  1917;   H  pp.)      20c. 

7R45— PHOSPHORIC  ACID  AND  PHOS- 
PHATES- Estimation  of  I'hnsphorlc  Arid 
and  Phosphates  bv  Alkallmetrlr  Methods. 
John  H  Smith  (Journ.  Soc.  Chem.  Ind., 
Apr    30.  1917  ;   SJ  pp.,  Illus.) 

I'ETROI.KIM  AND  NATrBAL  OA8 

7652— ALABAMA— Concerning  Oil  and 
Gas  in  Alabama.  Eugene  A.  Smith.  (Cir- 
cular No.  3.  Ala.  Geof  Surv.,  1917;  IS  pp.. 
Illus  ) 

76S3— APPALACHIAN  OH,  FIELDS — 
The  Absence  of  Water  In  Certain  Sand- 
Btf.n<'»  of  the  Appalachian  Oil  Fields. 
Frank    Reeves        (Econ.    Oeol.,    June.    1917; 

Development  of  the 
Petroleum  Industry  In  Assam  H.  S.  Mar- 
lean  Jack  (Chem.  Tr.  Journ.,  Apr.  21, 
1917 ;    1    p  ) 

7RBB — ELECTRIC  OPERATION  —  The 
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Panyity.  (Bull.  A.  I.  M.  E.,  June,  1917;  5 
pp.,    Illus.)       40c. 

7659 — OIL  AND  GAS  BUREAUS.  The 
Practical  Value  of.  W.  G.  Matteson.  (Bull. 
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A  Steel  Headframe  in  Ecuador 

By  W.  a.  wolf  and  T.  L.  CHAPMAN* 


The  South  American  Development  Co.  has  erected 
a  90-ft.  headframe  at  its  Zaruma  mines  in  Ecua- 
dor, South  America.  The  mines  are  three  days 
by  mideback  from  river  transportation  during  the 
dry  season,  when  the  trails  are  in  comparatively 
fair  condition;  during  the  six  months  of  rain  but 
little  freight  is  carried,  the  trails  being  almost 
impassable.  All  material  is  transferred  to  river 
boats  at  Puerto  Bolivar,  the  nearest  port,  about 
100  miles  south  of  Guayaquil.  Small  river  steam- 
ers make  the  trip  up  the  river  in  from  six  to 
twelve  hours. 

THE  headframe  is  of  the  "A"  type,  with  two  sheaves 
for  hoisting  in  counterbalance,  the  distance  from 
the  collar  of  the  shaft  to  the  sheaves  and  to  the 
peak  of  the  roof  being  80  ft.  6  in.  and  92  ft.  respectively. 


The  resultant  of  the  stresses  in  the  hoisting  rope 
falls  two  feet  within  the  center  plane  of  the  back  braces. 

A  general  view  of  the  structure  is  shown  in  the  ac- 
companying drawing  with  the  horizontal  cross-bracing 
part  of  the  ore  bin  and  minor  details  omitted.  The 
steel  is  medium  steel  supplied  under  "Manufacturers' 
Standard"  specifications.  The  members  were  painted 
with  two  coats  of  Detroit  graphite  at  the  shop  and  one 
coat  of  red  graphite  after  erection.  The  steel  is  not  sub- 
jected to  warm  moist  mine  air,  as  the  shaft  is  down- 
cast. 

The  main  front  columns  and  back  braces,  excepting 
the  lower  sections,  are  of  two  built-up  6  x  6  x  H-in. 
angles.  In  the  lower  panel  they  are  made-up  sections  of 
two  6  X  6  X  2-in.  angles  and  two  4  x  3  x  i-in.  angles  with 
I  X  2-in.  lacing  bars. 

The  sheaves,  carried  on  plate  diaphragms,  with  their 
center  line  parallel  to  the  center  line  of  the  back  brac- 
ing, are  7  ft.  in  diameter  and  carry  a  1-in.  plow-steel 


Old    Headfrai 


Temporary  Headframe 
HE.\DFRAMES    AT   Z.\RUM.\    Ml.XES,    ECU.-VDOR.    S. 


New   Headframe 


The  distance  from  the  center  of  the  two-compartment 
shaft  to  the  center  of  the  hoisting  drum  is  92  ft.  6  in. 

The  steel  framework,  supplied  by  the  Lackawanna 
Bridge  Co.,  was  designed  for  a  working  load  of  approxi- 
mately 16,000  lb.  and  consists  of  the  80-cu.ft.  skip  with 
its  load  of  four  tons,  the  cage  and  1000  ft.  of  1-in.  rope. 


•Guayaquil,  Ecuador,  S.  A. 


hoisting  rope.  Each  sheave  is  sectionalized,  consist- 
ing of  14  parts — 6  spokes,  6  rim  segments  and  2  hub 
sections.  The  total  weight  of  each  sheave,  including  the 
6-in.  shafting  to  which  it  is  keyed,  is  2209  lb.  The 
sheave  platform  is  wood-covered  and  has  a  wooden  hand- 
railing.  An  iron  ladder  attached  along  the  center  line 
of  the  diagonal  back  bracing  runs  from  the  ground  to 


240 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  6 


the  sheave  platform.  The  guide.s.  in  front  of  the  plane 
of  the  main  columns,  are  of  hardwood  indigenous  to  the 
country  and  are  the  same  as  are  used  in  the  .^ihaft. 

The  self-dumping,  four-ton,  Kimberley-type  skip,  of 
the  usual  design,  is  of  '-in.  plate  with  additional  wear- 
ing plates  and  is  suspended  beneath  the  cage.  The  cage 
is  inclosed  and  fitted  with  gates  and  safety  dogs.  The 
cage  and  skip  combined  weigh  5750  lb.  A  Wellman- 
Seaver-Morgan  safety  detaching  hook  is  also  provided. 
The  cage,  skip  and  sheaves  were  built  by  the  Allis-Chal- 
mers  Company. 

The  hopper-type  ore  bin,  wood-lined  and  faced  with 
J-in.  steel  wearing  plates,  has  a  capacity  of  200  tons.  It 
is  divided  into  two  compartments  by  a  hinged  door.  At 
present  one  side  is  for  ore  and  the  other  for  waste. 

Muleback  is  the  only  means  of  transportation.  This 
and  the  condition  of  the  trails  prohibit  shipping  ma- 
terial in  heavy  pieces  or  in  long  lengths. 

The  structural  steel,  total  weight  of  108,688  lb.,  was 
shipped  in  2337  pieces,  packed  into  410  bundles,  the 


2-in.  plank  together.  The  combined  capacity  of  the  ore 
and  waste  bin.=i  was  about  80  tons.  Rock  was  hoisted  in 
a  20-cu.ft.  self-dumping  skip  with  a  J-in.  steel  hoisting 
rope  passing  over  a  sheave  48  in.  in  diameter. 

The  work  preliminary  to  the  erection  of  the  steel  was 
effected  by  concreting  the  upper  part  of  the  shaft,  erect- 
ing the  temporary  headframe,  razing  the  old  headframe 
and  concreting  foundations  for  the  new  headframe. 

It  was  decided  to  concrete  the  shaft  to  a  depth  of  25 
ft.  below  the  surface,  the  ground  around  the  collar  be- 
ing loose.  From  a  depth  of  25  to  50  ft.  the  ground  was 
firm,  the  space  between  the  lagging  of  the  shaft  sets 
and  the  ground  being  filled  with  loose  rock.  This  sec- 
tion was  relagged  with  2-in.  hardwood  lagging  and  a 
cement  grout,  one  of  cement  to  ten  of  sand,  forced  in 
by  gravity  to  bind  this  loose  rock.  After  the  comple- 
tion of  the  grouting,  the  ground  around  the  shaft  was 
excavated  to  a  depth  of  25  ft.,  or  to  the  top  of  the  grout- 
ing, a  heavy  truss  first  having  been  placed  to  support 
the  front  legs  and  the  front  posts  of  the  old  headframe 


HEADFRAME  AT  ZARUMA  MINES,  ECUADOR,  S.  A. 


heaviest  piece  weighing  210  lb.  The  longest  piece  was 
nine  feet  in  length.  Rivets,  bolts,  corrugated  iron,  etc., 
made  an  additional  150  packages.  The  costs  of  the  head- 
frame,  including  cages,  skips  and  sheaves,  from  manu- 
facturers to  destination  at  the  mines,  are  shown  in  the 
table. 

COST  OF  THE   HEADFRAME 


F.  O  B   New  York 

Ocean  freight 

Port  rharxtn  at  I'licrlo  Bnlivn 

River  steamer  and  transfer 

.Mulebsett  transport      

Total 


$6,607  87 

1.145  42 

79J  89 

134  04 

1.755  62 

$10.4)4  84 


All  ore  for  the  mill  and  waste  rock  from  the  mine  are 
hoisted  through  the  one  .shaft.  The  old  headframe  was 
torn  out  and  replaced  by  the  .steel  structure  without  in- 
terruption to  hoisting  or  interfering  greatly  with  the 
regular  mine  work.  This  was  accomplished  by  the  use 
of  a  small  temporary  headframe  built  on  the  opposite 
side  of  the  shaft. 

The  old  frame  was  a  wooden  structure  of  the  "A" 
type,  47  ft.  fi  in.  in  height,  the  front  legs,  back  and  side 
braces  being  of  timber  built  up  by  nailing  and  bolting 


and  its  ore  bin,  as  on  excavating  the  ground  was  taken 
from  under  these  members.  The  ground  being  loose, 
spiling  was  necessary.  The  shaft  sets  were  well  braced. 
The  base  of  the  concrete  walls  around  the  shaft  was 
made  4  ft.  wide  and  sloped  in  to  8  in.  except  at  the  front 
corners  and  the  back  center,  the  concrete  at  these  points 
being  made  2  ft.  thick  as  they  are  foundation  points  for 
three  of  the  members  of  the  steel  structure.     Board 

COST   OF   CONTRKTK   GROUTINC. 


Cement 

Hnrdwar 

Timlier 


Mixinn  anr)  poui 
Machine  shop 
Car|>enter  shop 


Supplies 

$785    18 

68   28 

221   16 


Qb  00 

12)  14 

142  19 

382  56 

14  98 

25  95 


Tolnl  (1.082  62  $8)4  82 

Total,  supplies  and  l,.h..r  $1,917.  44 

forms  secured  to  the  shaft  timbers  were  used  only  on 
the  inside  of  the  walls,  a  rock  wall  being  built  for  the 
back  form  as  the  concreting  advanced.  A  1:3:6  mix- 
ture was  used.     The  walls  were  reinforced  with  No.  7 
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triangular  mesh  and  ;J-in.  twisted  bars.  Filling  of  the 
excavation  back  of  the  rock  wall  with  broken  rock  and 
dirt,  dampened  and  tightly  tamped,  was  also  carried 
along  with  the  concrete.  Grouting  the  shaft  and  con- 
crete for  the  collar  required  257  sacks  of  cement.  Costs 
of  relagging,  grouting  and  concreting  were  as  given  in 
the  accompanying  table.  Cost  of  obtaining  sand  and 
rock  is  included  in  the  table. 

The  Temporary  Headframe 

The  temporary  frame,  21  ft.  in  height  and  placed  on 
the  opposite  side  of  the  shaft,  was  made  sufficiently  high 
for  the  skip  to  dump  directly  into  a  car,  a  short  lip  be- 
tween the  dumping  plates  being  all  that  was  necessary. 
The  front  legs,  side  and  back  bracing  were  built-up  7  x 
10-in.  timber  made  of  2  .\  7-in.  plank  nailed  and  bolted 
together. 

The  hoisting  rope  was  carried  almost  horizontally  on 
rollers  from  the  drum  to  an  auxiliary  sheave  placed  on 
the  opposite  side  and  24  ft.  beyond  the  center  of  the 
shaft  and  to  one  side  of  a  line  through  the  center  of  the 
drum  and  the  center  of  the  hoisting  compartment,  so 
that  the  cable  carried  horizontally  would  clear  the  shaft 
collar.  Positions  of  the  headframes  and  the  auxiliary 
sheave  are  shown  in  the  illustration,  the  head  sheave 
being  in  the  plane  of  the  rope  aSb,  the  auxiliary  sheave 
in  the  plane  of  the  rope  bS'c. 

In  changing  from  the  old  to  the  temporary  frame  the 
only  hoisting  time  lost,  about  one  hour,  was  in  lowering 
the  head  sheave  from  the  old  to  the  temporary  frame 
and  placing  the  cable  in  its  new  position.  The  total  cost 
of  the  temporary  structure  ■  was  $619.96,  of  which 
$197.79  was  for  supplies,"  mainly  timber,  and  $422.16  for 
labor. 

Removing  the  Old  Headframe 

The  razing  of  the  old  fraire  was  without  incident. 
Several  days  were  required  as  it  was  taken  down  in  sec- 
tions. The  shaft  opening  was  carefully  housed  to  pre- 
vent objects  from  falling  into  the  shaft.  Excavating, 
building  of  forms  and  the  mixing  and  pouring  of  con- 
crete for  the  foundations  of  the  steelwork  followed  the 
removal  of  the  debris  of  the  old  frame. 

Excavations  for  the  foundations  were  made  to  a  depth 
of  about  3  ft.  6  in.  The  forms  were  brought  up  about  1 
ft.  6  in.  above  the  surface  of  the  ground,  the  shaft  collar 
having  been  raised  that  amount.  The  total  area  of  the 
base  of  the  foundations  approximates  400  sq.ft.  exclu- 
sive of  the  shaft  collar.  The  foundations  contain  about 
1200  cu.ft.  of  concrete,  which  required  192  sacks  of  ce- 
ment, using  a  1:3:  6  mixture,  the  volume  being  aug- 
mented by  the  addition  of  large  rock  to  the  base  of  the 
foundations. 

COST   OF   THE   FOUNDATIONS 

Supplies  Labor 

Excavations $0  89  $98  08 

Cement 586  50 

Forms 92   11  65  43 

Mixing  and  pouring 163  38 

Foreman 85  80 

Total   $679  60  $412  69 

Total  supplies  and  labor    $  1 ,092  29 

Erection  of  the  steel  followed  the  completion  of  the 
foundations,  as  many  sections  as  could  be  readily 
handled  having  previously  been  assembled  and  riveted 
on  the  ground.  Sections  15  to  25  ft.  long,  weighing  up  to 
1000  lb.,  were  built  up  and  riveted  on  the  ground.  For 
swinging  the  steel  to  position  a  50-ft.  gin  pole  was  used, 
the  pole  being  raised  and  lashed  to  the  steel  in  place  as 


the  work  progressed.  All  hoisting  of  steel  was  done  by 
hand  with  block  and  tackle.  During  erection  the  parts 
were  bolted,  riveting  being  done  above  ground  only  after 
the  frame  was  completely  assembled.  Over  12,000  rivets 
were  used  on  the  frame;  about  1600  were  shop-driven, 
and  about  5000  were  driven  on  the  ground  previous  to 
erection,  the  remainder  being  driven  after  all  the  steel 
was  in  position.  All  riveting  was  done  with  pneumatic 
hammers. 

The  steel  was  placed  and  bolted  in  position  in  37 
working  days.  Two  months  were  spent  in  replacing  the 
bolts  with  rivets,  lining  the  ore  bin,  building  chutes  and 
placing  the  sheaves.  The  temporary  headframe,  which 
had  been  in  use  for  4i  months,  was  removed;  three  shaft 
sets  at  the  collar  were  taken  out  and  replaced  by  two; 
the  last  of  the  steel,  which  could  not  be  placed  until  af- 
ter the  removal  of  the  temporary  frame,  was  riveted 
into  place,  and  the  hoisting  rope  and  skip  were  changed. 
Hoisting  was  interrupted  by  this  work  for  only  17 
hours.  The  first  skip  load  of  rock  was  hoisted,  using 
the  new  structure,  on  Oct.  6,  1916. 

The  cost  of  assembling  and  erecting  of  the  steel 
frame  was  as  shown  in  the  tables. 

COST    OF    ERECTING    THE    HEADFRAME 

Supplies  Labor 

Assembling $261    51  $738  27 

Erecting 973  65  2,742   16 

Painting II 8  07  38  40 

Wiring      13   50  16   32 

Lining  ore  bins 703  44  201    15 

Supervision 65779 

Total $2,070   17  $4,394  09 

Total,  labor  and  supplies    $5,464.  26 

In  the  last  table  all  costs  are  included  from  the  com- 
mencement of  the  preliminary  work  in  the  shaft  to  the 
completion  of  the  structure. 

TOTAL  COST  OF  THE  HEADFRAME 

Supplies  Labor 

Shaft  collar      $1.082  63  $834  83 

Temporary  headframe 197  79  422   16 

Foundations   679  6 1  4 1 2  68 

Assembling  and  erection 2,070.  17  4.394.08 

Total    $4,030  20  $6,063  75 

Total,  labor  and  supplies     $10,093  95 

All  work  except  the  assembling  and  erection  of  the 
steel,  which  was  under  the  supervision  of  John  Paul, 
master  mechanic,  was  directed  and  supervised  by  the 
mine  staff. 


Canadian  Research 

The  activity  of  the  Canadian  Research  Council  is 
described  by  its  chairman.  Prof.  A.  B.  McCallum,  in  an 
interview  appearing  in  a  recent  issue  of  ihe  Canadian 
Engineer.  The  chief  problem  before  the  council  is  that 
of  making  lignites  economically  usable.  In  some 
countries  this  is  done  by  carbonizing  and  briquetting 
with  tar  or  pitch.  But  lignites  vary  so  greatly  in  com- 
position that  a  treatment  that  is  useful  with  one  may  be 
worthless  with  another. 

The  council  is  also  considering  the  practicability  of 
using  the  tar  sands  of  Alberta  as  road  material.  Other 
subjects  of  research  are  reforestation  and  the  produc- 
tion of  phosphates  and  potash.  The  German  supply  of 
the  latter  being  cut  off,  feldspar  is  being  looked  to  as  a 
possible  source,  though  no  means  of  utilizing  it  have  as 
yet  been  discovered. 

The  fixation  of  atmospheric  nitrogen  for  the  manu- 
facture of  nitric  acid  and  ammonia  is  being  studied  at 
the  request  of  the  Imperial  Munitions  Board. 
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Observations  on  Sinking  Pumps 


By  J.  F.  KELLOCK  BROVVN^ 


From  a  varied  experience  in  the  use  of  sinkino 
pumps  the  author  points  out  some  of  the  short- 
comings in  their  design.  The  subject  is  treated 
entirely  from  the  viewpoint  of  the  user  of  sinking 
pumps.  It  might  be  impossible  to  design  a  pump 
to  overcome  all  the  objections  mentioned,  but 
several  pertinent  suggestions  and  remedies  are 
given. 

THE  following  notes  are  the  outcome  of  consider- 
able practical  experience  with  many  sinking  pumps 
operated  under  a  variety  of  conditions.  They  are 
written  from  the  viewpoint  of  the  man  who  has  had  to 
handle  this  class  of  plant  on  the  ground,  and  for  that 
reason  they  will  in  all  probability  not  be  gratifying 
to  the  pump  maker.  There  may  be  all  sorts  of  me- 
chanical disadvantages  in  connection  with  some  of  the 
ideas  brought  forward,  but  I  have  hardly  ever  handled 
a  sinking  pump  without  wishing  that  I  had  a  pump 
designer  standing  in  the  pouring  wet  shaft  beside  me. 
There  are  undoubtedly  many  sinking  pumps  that  are 
excellent  machines  mechanically;  that  is,  under  ideal 
conditions,  they  do  their  work  with  satisfaction  and 
some  perfection,  but  put  to  the  test  under  adverse  con- 
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ditions,  which  usually  appear  in  shaft-sinking  work, 
where  water  is  troublesome  and  the  going  bad,  there 
nearly  always  appears  about  the  pump  some  point  that 
is  capable  of  improvement.  In  other  words,  it  would 
seem  that  designers  have  paid  sufficient  attention  to  the 
proper  design  of  the  pump  itself,  but  not  enough  to  the 
genera]  conditions  under  which  it  has  to  work. 

First,  consider  the  handling  of  the  pump  in  vertical 
shaft-sinking,  in  which  heavy  water  is  encountered,  and 
which  may  not  or  not  require  heavy  timber.  Getting 
a  small  sinking  pump  down  a  shaft  of  this  type  is  an 
operation  that  absorbs  the  energies  of  the  entire  force. 
The  pump  has  to  be  hauled  over  the  ground  on  .skids, 
lifted  by  main  force  upon  the  platform  at  the  shaft 
collar  and  the  hoisting  rope  attached.  If  the  hoist 
is  too  small  for  the  work,  trouble  begins  with  the  fail- 
ure to  lift  the  pump.  Perhaps  the  hoistman  thinks  he 
will  take  a  running  jump  at  it,  so  he  gets  a  good  head 
of  steam,  uses  a  little  slack,  and  does  enough  to  Jerk 
one  end  of  the  pump  off  the  platform.  This  more  than 
likely  causes  it  to  swing  round  suddenly  and  errat- 
ically; everybody  gets  out  of  the  way  tii  avoid  smashed 
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feet,  and  the  pump  swings  with- a  jerk  and  a  jar  on 
the  rope,  into  the  shaft,  while  congratulations  are  rife 
if  no  further  damage  is  done,  which  would  be  a 
miracle.  Should  the  pump,  however,  prove  too  heavy 
for  the  hoist,  the  work  is  at  a  standstill  until  some- 
one takes  a  40-mile  journey  out  to  the  nearest  sta- 
tion and  waits  there  a  week  for  a  single  block  of 
sufficient  size  to  take  the  hoisting  rope  without  damag- 
ing it  through  bending  round  too  small  a  radius. 
Makers  of  course  contend  that  the  provision  of  such  a 
block  for  an  emergency  of  this  nature  has  nothing  to 
do  with  the  design  of  the  pump.  To  this  contention 
I  agree,  but  I  might  add  that  it  would  aid  their  sales 
if  they  would  confer  with  their  customers  and  find  out 
the  conditions  under  which  the  pump  is  to  be  used, 
the  size  of  the  hoist,  and  if  too  small,  recommend  and 
provide  such  a  block  ready  made  to  assist  in  the  work, 
thus  ensuring  good  results. 

Difficulties  in  Getting  the  Pump  Down  the  Shaft 

Having  raised  the  pump  either  by  sheer  lift  or  by 
dividing  the  load  between  the  headframe  and  the  hoist, 
it  is  swung  clear  in  the  shaft,  swaying  about  from 
side  to  side.  All  parties  make  a  grab  at  it  to  steady 
it,  and  one  man  is  saved  from  fallinj?  down  the  shaft 
by  the  slack  of  his  pants.  Down  it  goes  slowly,  while 
a  few  of  the  more  venturesome  follow  it  cautiously 
down  the  ladderway.  If  the  shaft  is  sunk  at  a  slight 
inclination,  one  corner  of  the  pump  sooner  or  later 
catches  on  the  walls,  and  the  pump  rolls  over  and 
r.mashes  part  of  the  laddorway,  if  it  does  nothing  else. 
The  damage  having  been  repaired,  pinch  bars  are 
brought  down  to  roll  the  pump  over  again.  Some  engi- 
neer who  passed  his  examinations  in  brilliant  style, 
in  order  to  get  what  he  thinks  is  a  good  leverage, 
inserts  the  end  of  his  bar  between  the  pump  casing, 
or  waist  piece,  and  the  piston  rod.  Not  quite  satisfied 
with  the  power  he  is  exerting,  he  sit§  down  on  the 
ladderway  and  shoves  with  his  feet  against  the  end  of 
the  bar.  United  energy  turns  the  pump,  and  the  afore- 
said engineer  sustains  an  unexpected  descent  and  is 
only  rescued  by  quick  work  on  the  part  of  someone 
else.  In  the  resultant  effort  the  pump  rolls  completely 
over  the  other  way.  and  the  outstanding  pinch  bar 
takes  another  workman  below  the  knee,  laming  him  for 
a  week.  On  perhaps  the  third  attempt  in  the  confined 
space,  the  pump  rights  itself  and  an  examination  in 
the  half-light  available  di.scloses  the  fact  that  the  piston 
rod  looks  somewhat  the  worse  for  usage,  and  the  pump 
has  to  go  to  the  surface  for  overhauling,  which  cannot 
be  done  in  tke  .shaft.  And  so  the  work  goes  on  with 
a  great  waste  of  time  and  expenditure  of  effort,  partly 
through  ignorant  labor  and  lack  of  proper  directive 
knowledge,  but  mainly  because  there  is  no  simple,  easy 
system  of  getting  sinking  pumps  up  and  down  a  shaft. 
Those  pumps  have  to  be  taken  up  and  sent  down  many 
times  because  there  is  something  wrong  with  them,  and 
although  the  labor  force  improves  with  practice,  the 
operation  of  hoisting  and  lowering  is  always  trouble- 
some and  often   dangerous. 
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Some  makers  think  they  provide  against  the  cause 
of  these  difficulties  by  supplying  skids  beneath  the 
pump.  They  are  made  of  wood,  however,  and  the 
effort  expended  in  trying  to  overcome  the  friction  of 
wet  wood-slides  against  wet  wooden  barring  or  close 
timbering  that  is  not  exactly  flush  is  greater  than  any 
advantage  that  is  gained.  There  is  also  little  benefit, 
except  that  it  protects  the  under  side  of  the  pump 
where  there  are  rock  walls  whose  projections  would 
otherwise  catch  first  one  side  and  then  the  other,  caus- 
ing the  pump  to  tilt  easily  and  roll  over.  In  a  vertical 
shaft  these  troubles  are  not  so  great,  but  the  dangers 
from  swinging  and  twisting  are  increased. 

Runways  Should  be  Provided 

To  overcome  these  difficulties,  is  it  not  possible  for 
pump  makers  to  provide  a  simple  runway  of  small 
rails,  built  in  short  sections  capable  of  being  extended 
and  driven  into  position  by  a  wedge?  On  this  would 
run  a  rectangular  carriage  bolted  to  the  pump,  the 
gage  being  wider  than  the  pump.  Before  taking  down 
the  pump,  this  runway  would  be  spiked  to  the  timbers 
and  a  length  left  below,  projecting  into  the  water.  On 
being  raised,  the  carriage  and  the  pump  attached  to 
it  would  be  placed  on  this  runway,  and  it  could  then 
be  slowly  and  steadily  slid  into  position.  As  the  car- 
riage would  be  broader  than  the  pump,  there  would 
be  no  tendency  to  overturn.  In  this  manner  a  sink- 
ing pump  could  be  raised  and  lowered  with  a  maximum 
of  ease  and  without  a  great  waste  of  time.  In  the 
vertical,  or  nearly  vertical,  shaft  the  small  wheels  of 
the  carriage  could  be  replaced  by  guide  shoes,  as  shown 
in  Fig.  1.  The  slight  sacrifice  made  in  space,  which 
need  not  be  more  than  a  few  inches,  is  more  than 
offset  by  the  greater  ease  in  handling.  There  is  no 
disputing  the  fact  that  a  sinking  pump  has  to  be  raised 
and  lowered  in  shaft  work  from  a  variety  of  causes— 
in  firing  shots,  for  breakdowns,  changing  suction  hose, 
changing  pipes,  timbering — and  in  a  confined  space 
with  a  constant  stream  of  water  pouring  down,  the 
slowness  of  the  work  is  exasperating.  Pump  makers 
have  eliminated  a  great  many  of  the  troubles  of  faulty 
design  of  the  past,  and  if  they  would  now  turn  their 
attention  to  the  provision  of  some  easy  means  of  raising 
and  lowering,  many  mining  men  would  be  thankful. 

Perhaps  the  next  point  that  calls  for  consideration 
is  the  shape  and  balance  of  the  pump.  By  shape,  is 
meant  the  relation  of  the  width  of  the  base  and  the 
depth  through  the  pump.  To  get  easy  handling,  the 
base  should  be  greater  than  the  depth  at  any  section 
of  the  pump,  as  shown  in  Fig.  2.  If  this  is  not  the 
case,  the  pump  is  easily  tilted  and  rolled  over.  There 
are  a  few  sinking  pumps  on  the  market  that  are 
irregular  in  this  respect,  some  part  or  other  jutting 
out  beyond  the  line  of  the  center  of  gravity,  causing 
the  pump  to  be  more  susceptible  to  twisting  and  rolling 
over  to  that  side.  A  pump  with  a  broad  base  means 
stability  and  is  not  so  dangerous  to  handle: 

All  Openings  Should  be  on  One  Side  of  the  Pump 

This  brings  us  to  other  points  in  the  design  of  sink- 
ing pumps.  Every  door,  and  every  set  of  bolts  on  the 
pump,  holding  the  door  of  the  water  chest  and  of  the 
steam  and  valve  chest,  should  be  on  the  side  of  the 
pump   toward   the   center   of   the   shaft.      A  pump   so 


built  that  the  water  door  faces  one  way  and  the  steam 
chest  another  way,  at  right  angles  to  it,  is  storing 
up  trouble  for  itself  as  soon  as  conditions  require  the 
pump  to  go  into  a  corner  of  the  shaft.  A  pump  of 
this  awkward  design  must  be  shifted  from  its  position 
every  time  something  has  to  be  examined  inside  or  the 
valves  cleaned.  Moreover,  it  is  easier  to  have  a  man 
who  has  to  stand  on  awkward  footing,  work  at  bolt 
heads  in  front  of  him  rather  than  stretch  around  corners 
after  them. 

The  next  point  concerns  the  pipe  connections  for 
inlets  and  outlets.  These  commonly  are  placed  at  right 
angles  to  the  length  of  the  pump.  This  arrangement 
not  oply  causes  an  abrupt  right  angle  bend,  but  also 
gives  rise  to  troubles  from  another  source.  In  order 
to  minimize  time  lost  in  the  shaft  and  to  do  as  much 
work  as  possible  on  the  surface  where  conditions  are 
more  favorable,  short  lengths  of  pipe  or  nipples  of  the 
proper  size  are  inserted  in  the  exhaust,  steam,  and 
discharge  outlets,  before  the  pump  goes  down.  But  in 
lowering  the  pump  these  nipples  are  often  broken  off 
within  the  thread  of  the  casing,  which  causes  much 
trouble  in  taking  the  broken  parts  out.  The  alterna- 
tive of  putting  together  these  nipples,  elbows,  and 
unions  (all  from  awkward  position  in  the  shaft)  is 
a  slow  and  troublesome  task.  Unless  the  men  are 
familiar  with  the  work,  it  necessitates  much  running 
up  and  down  to  get  the  proper  sizes,  loss  of  others  in 
the  sump  below,  perhaps  accompanied  by  some  wrenches 
that  can  ill  be  spared.  There  is  surely  no  mechanical 
objections  to  designing  a  pump  in  such  a  manner  that 
the  pipes  enter  and  leave  parallel  with  the  length  of 
the  pump.  This  would  not  only  make  the  pump  easier 
to  handle  in  itself,  but  it  would  also  facilitate  the 
attachment  of  the  pipe  lengths.  Again,  is  there  not 
such  a  thing  as  a  good  reliable  tight  swivel  joint  that 
could  be  profitably  used  on  all  these  pipe  lines  and 
placed  on  the  pump  on  the  top  of  the  short  entrance 
piece?  As  already  stated,  the  pump  and  the  piping 
cannot  always  be  maintained  in  a  parallel  line,  and  it 
is  always  difficult  to  make  the  pipes  come  near  to  their 
proper  positions  on  the  pump.  A  joint  that  would  per- 
mit play  at  this  point  would  tend  to  make  the  handling 
of  the  sinking  pump  quicker.  Unless  one  has  stood  in 
a  shaft  in  which  the  water  is  rising  steadily  and  fast, 
he  cannot  appreciate  how  anything  that  would  aid 
speedy  work  is  to  be  so  desired. 

Put  Folding  Steps  on  the  Bottom  of  the  Pump 

A  sinking  pump  is  usually  placed  in  a  corner  out 
of  th^way  of  the  ladder  and  bucket  run.  This  may 
require  a  staging  over  to  the  pump  on  which  a  man 
can  stand  while  working.  Usually  when  a  breakdown 
does  occur,  it  is  found  that  this  has  yet  to  be  done, 
and  all  the  time  the  staging  is  being  built  the  wa- 
ter is  rising  and  driving  the  men  away  from  their 
work.  Is  it  not  possible  to  have  two  folding  steps 
attached  to  the  foot  of  the  pump.  On  which  a  timber- 
man  or  pumpman  could  stand,  as  shown  in  Fig.  3.  If 
in  addition  he  had  a  strap  passed  round  his  waist  and 
hooked  to  some  part  of  the  pump  or  to  some  special 
hook  pj-ovided  on  the  pump,  he  would  be  in  the  most 
natural  position  to  work  at  the  most  troublesome  part 
of  the  pump  (the  water  chest),  would  have  both  hi.-^ 
hand  free  and  would  be  independent  of  a  staging  that 


244 


ENGINEERING  AND  MIXING  JOURNAL 


Vol.  104,  No.  6 


would  have  to  be  put   in  every  time  the  pump   was 
lowered. 

The  rods  by  which  a  sinking  pump  is  suspended 
should  be  adjustable,  so  that  the  pump  may  hang 
vertically  or  be  made  to  lean  either  in  or  out  at  the 
foot  as  required,  as  shown  in  Fig.  4.  There  are  many 
occasions  when  a  pump  that  hangs  away  from  the  shaft 
wall  at  the  bottom  is  much  easier  to  get  into  position 
than  one  that  is  apt  to  dig  its  nose  into  every  spike 
and  rock  projection  on  the  way  down.  There  should 
be  little  difficulty  about  this. 

Use  Common  Bolts  and  Nuts  Instead  of  Stxto-Bolts 

Then  there  arises  the  question  of  stud-bolts  versus 
common  bolts  and  nuts,  and  despite  difficulties  of  de- 
sign and  the  additional  weight  that  has  to  be  added 
to  get  this,  the  common  bolts  are  preferable.  Everyone 
knows  the  condition  of  the  pump  which  has  its  water- 
chest  cover  or  steam-chest  cover  held  in  position  by  two 
stud  bolts  while  the  rest  have  worked  loose  or  been 
broken  oflF  short.  A  pumpman  working  with  such  a 
machine  faces  disaster  every  day,  because  there  is  no 
way  of  remedying  the  trouble  except  by  sending  the 
whole  pump,  or  half  of  it,  to  the  nearest  machine  shop, 
often  many  miles  away.  If  common  bolts  had  been 
used,  it  would  have  been  easy  to  stock  a  few  sizes  and 
replace  them 
when  broken  or 
lost  down  the 
shaft.  The  use 
of  stud  and  com- 
mon bolts  are 
shown  on  the 
right  of  Fig.  3. 
These  same  rea- 
sons make  it  ad- 
visable to  have 
the  nuts,  single 
or  double,  hold- 
ing the  plunger 
to  the  continua- 
tion of  the  con- 
necting-rod and 
the  piston  to  the 
piston  rod,  re- 
placed by  keys. 
Nuts  atrip  un- 
der hard  usage,  get  lost  and  cannot  be  replaced  or  made 
on  the  ground,  while  at  a  pinch  a  key  can  be  made 
that  will  temporarily  answer  the  purpose. 

A  plunger  should  not  be  threaded  to  the  piston-rod 
continuation,  but  it  .should  pa.ss  through  the  plunger. 
This  has  to  be  a  water-tight  connection  or  some  day  the 
plunger  will  be  found  split  from  a  "freeze."  The  piston, 
piston  rod  and  plunger  must  pull  through  the  pump 
when  the  top  cover  is  removed,  and  if  designers  would 
set  their  wits  to  devising  means  whereby  some  hold 
could  he  got  on  this  piston  and  the  rod,  at  the  top, 
HO  that  it  could  be  hoisted  from  the  pump  if  need  be, 
they  would  be  doing  a  favor  to  pumpmen.  Such  an 
arrangement  would  be  a  great  deal  better  than  the 
present  practice  of  having  a  man  driving  the  ram 
end  with  a  billet  of  wood  and  a  sledge  hammer. 

Pumps  that  are  all  arms  and  legs,  levers  and  project- 
ing arms  are  not  suited  for  shaft  work.     These  things 
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get  smashed,  bent  and  broken  too  easily,  but  at  the  same 
time    some    arrangement    of   a    bypass    from    discharge 
column  to  suction  column  is  certainly  handy.     On  the 
discharge  column  a  valve  immediately  above  the  pump — 
a  clack  valve  which  will  hold  up  the  column  of  water — 
is  useful,  but  it  would  be  more  useful  still  if  some  ofj 
the  water  in  the  discharge  column  could  be  utilized  fori 
flushing  the  water  chamber  and  its  valves  under  proper! 
regulation.  | 

Have  Openings  Large  Enough  to  Get  Hands  In 

One  sometimes  wonders  why  it  is  that  pump  makers 
make  the  entrance  to  the  water  che.st  and  the  steam 
chest,  or  the  steam-valve  chest,  so  small  that  a  man's 
hand  can't  get  properly  inside.  This  is  especially  true 
of  the  valve  chamber  in  the  water  chest,  which  is  ap- 
parently designed  to  admit  a  small,  ladylike  hand  and 
not  that  of  an  average  burly  miner,  who  is  lucky  if 
he  can  get  two  fingers  through  with  which  to  extract 
a  piece  of  rock  or  other  foreign  matter  that  is  inter- 
fering with  the  proper  working  of  the  pump. 

The  question  of  screwed-in  valve  seats  compared 
with  pressed-in  and  keyed  seats  is  perhaps  more  for 
the  designer  to  settle  than  the  pump  user,  but  the 
viewpoint  of  the  man  who  has  to  run  the  pump  should 
not  be  ignored.  In  general,  seats  that  are  pressed  in 
are  more  easily  removed,  replaced,  and  in  case  of  great 
necessity  temporarily  repaired  by  crude  appliances  on 
the  site  of  the  actual  work,  than  is  the  screwed  seat. 
Owing  to  rusting  and  other  water  effects,  a  threaded 
seat  has  most  frequently  to  be  cut  out  with  hammer 
and  chisel,  an  operation  which  under  careless  hands 
may  destroy  the  corresponding  thread  in  the  casing 
and  result  in  the  whole  pump  being  sent  to  the  shop, 
to  get  rebored  and  rethreaded  and  finally  ending  up 
with  valve  seats  of  assorted  sizes. 

No  doubt  pump  makers  will  despise  these  suggestions 
as  being  crude  and  at  variance  with  good  mechanical 
design  and  as  being  the  cry  of  a  crank  on  sinking 
pumps.  But  before  they  are  finally  dismissed  one  way 
or  the  other,  let  it  be  said  that  they  are  the  results 
of  some  bitterly  gained  experience,  of  much  standing 
in  rubber  boots  on  the  water  chest  of  the  pumps,  in 
oilskins  and  hat,  with  a  hot  steam  exhaust  enveloping 
the  pump,  and  operating  under  conditions  where  to 
make  any  headway  on  the  water,  the  change  from  al 
upper  lift  to  a  lower  one  had  to  be  made  at  lightninj 
speed. 


Spanish  Mineral  Exports 

Exports  of  metals  and  minerals  from  Spain  for  th« 
quarter  ended  Mar.  31  are  reported  by  the  "Revi.st 
Minera"  as  below,  in  metric  tons: 

Mrtala 

1916             1417             1916  I<)I7] 

Iron                                    2I.5'>'>          J'""^     I.MT.HJ  l,I52.»0| 

^„ppc^ <.1I6            V"?          M.7I7  VI7| 

f -...p  pr«.ipiuu yoi^      ,J.;»         ,,^ 

Zi„,.  ""i"'.\'.'.'. 1. 1 12  202  J«,i32  5.661 

Mnn««nr.ie     "*  '•'♦^ 

Y"^,:^"^    .,:;:;:•:;:..;;:     .  «j7.o.2    486.jii 

Iron  exports  include  pig  and  manufactured  iron  and 
steel.  Exports  of  salt  were  86,017  tons  in  1916  and 
7.''i,l<l8  tons  in  1917.  Imports  of  coal  were  479,729  tons, 
an  increa.se  of  26.790  tons;  of  coke,  24,826  tons,  a  de- 
crea.se  of  14,021  tons. 


August  11,  1917 


ENGINEERING  AND  MINING  JOURNAL 


245 


Metallurgy  of  Ferrochromium* 

■  content;  while  alloys  containing  7.5  and  9%  carbon  are 

„  ,         .         ■       J     I  ^     X  •  nonmagnetic,  according  to  Keeney. 

Ferrochromium  m  steel   manufacture   increases  t^  ■         ^ 

.,..,.„..      f   .,.,      ,  jj  J   •  It  IS  not  an  uncommon  occurrence  to  hear  of  cases 

the  tensile  strength  of  the  steel  when  added  m  ,    ,.  .   ^         ,•        •       ,  .  „    „ 

„  4.         nu        ■        u       ■  ^     1  01  disintegration   in  shipments  of  ferrochromiums,  as 

small    amounts.      Chromium-bearing    steels    are  .,,,..,.  ,    ,  ,      ,   .  .,  .        ., 

harder  than  ordinary  steels.     Chrome  steels  are  ^'*^  ferrosihcons   but  to  date  no  evidence  of  accidents, 

J    .  ,   ,  ,     .  ,  .  either  fatal  or  otherwise,  in  connection  with  the  evolu- 

used    m    armor    plate    and    m    making    armor-  ^.         .  ^  ,  ,         .  . 

piercing  projectiles.     The  manufacture  and  use  t^""/  ^^'«f  f™*"  ferrochromiums  have  been  reported. 

of  the  alloy  is  described.  .  ' .      J' .    ^u^^'i  f^''^^'^"^""   ''^  the  only   ferroalloy 

that  exhibits  the  phenomenon  of  giving  off  noxious  and 

• poisonous  gases.     It  has  been  claimed  that  the  presence 

FERROCHROMIUM,  like  ferrosilicon,  was  one  of  of  an  e^fcess  of  aluminum  in  ferrochromium  will  give 
the  pioneer  alloys  made  in  the  electric  furnace  rise  to  a  tendency  to  a  spontaneous  disintegration 
at  the  time  when  this  appliance  was  first  used  accompanied  by  the  evolution  of  phosphine,  PH3.  In 
for  the  manufacture  of  ferro-products.  As  in  the  June,  1910,  Copeman,  in  England,  reported  that  samples 
metallurgy  of  other  ferroalloys,  the  technique  of  ferro-  of  a  consignment  of  ferrochromium  from  France  had 
chromium  manufacture  gradually  has  been  improved,  disintegrated,  evolving  an  "acetylene-smelling"  gas. 
As  an  electric-furnace  product,  ferrochromium  is  second  The  samples  disintegrated  upon  exposure  to  air  and 
to  ferrosilicon  from  the  standpoint  of  tonnage.  moisture,  and  apparently  gave  off  large  quantities  of 
Prior  to  the  introduction  of  the  high-temperature  phosphine.  However,  this  shipment  had  an  unusually 
electric-melting  furnace,  the  manufacture  of  ferrochro-  large  percentage  of  silicon  present,  and  this  fact  was 
mium  was  performed  almost  entirely  in  the  blast-  supposed  to  be  the  cause  of  the  crumbling  of  the  mate- 
furnace  stack,  although  a  smaller  amount  was  made  in  rial  and  the  concomitant  gas  evolution.  Prior  to  1899, 
the  crucible.  Crucible  manufacture  gives  high-tenor  or  at  the  time  when  the  electric  furnace  came  into  use, 
alloys,  but  several  concomitant  disadvantages  are  pres-  ferrochromium  was  made  either  in  the  blast  furnace  or 
ent.  Only  small  charges  can  be  fired  at  a  time;  the  in  crucible  pots.  Up  to  the  present  time  it  has  been 
crucible  cost  is  high,  as  special  and  expensive  pots  are  made  in  crucibles,  blast  furnaces,  electric  furnaces  and 
required;  and  the  alloys,  though  rich  in  chromium,  are  by  the  Goldschmidt  thermit  process.  The  latter  process 
also  comparatively  high  in  impurities.  The  product  can  give  a  carbon-free  product  of  high  purity,  show- 
is,  therefore,  not  always  satisfactory.  For  commercial  table  i.  analyses  of  ferrochromiums 
purposes   the  electric   furnace  affords   satisfactory  ap-  KindofAiioy     Cr       Fe       r       1'""!'^"  Sn     c.       s         p 

pliance  in  which  alloys   high   in   chromium  tenor  and  30  00    6  00 

low  in  impurities  can  be  smelted.     The  large  quantities  Blast  furnace,  ^^to^^  ^^to^ 

demanded  in  steel  metallurgy  for  chromium  steel  pro-  B'rudbr'"     lllo  3  80    "  ^'  IVi  °  "" 

duction  are  now  made  by  the  electric  furnace  in  the  ii^JJJ'^ f;;;;;:^:  ^J  ^8    ^f  ^g    V°o    ?  fo    « 'o    «  '^    »  "    0  04     003 

United  States,  Germany  and  elsewhere.    Various  double  li-'Jicf-ace  «  50    35  00   0  60   «  ^»   «  ^g   g  |o   »  's    0  03     0  02 

carbides  of  chromium  and  iron  have  been  isolated  by  Electric  furnace  m  00    28  so    550    0  40    0  so    0  is    025    0  04     003 

different   investigators;    these   double   carbides    consist  Electric  furnace  64  so    2200    9  so    225    0  so    0  is    025    004     003 

.    „     „  ,     ^     „     .  .  .-  mu  Electric  furnace  68  24  1   00      I    85     0  50 

of  Cr,C,  and   Fe^C   in  varying  proportions.      Ihe  car-  Electric  furnace  7o  96    2323    521    0  so    0  078    0  008 

bide,   FejC.SCr^C,  was   isolated   by   Carnot   and   Goutal  Electric  furnace    to        to       to       to      

from  a  ferrochromium  alloy  analyzing  59%   chromium  '*  o"     '  "*'    '  "    "  " 

and  9%  carbon,  according  to  Leon  Guillet.     The  same  ing    98    to    99%    chromium    on    analysis.      Neumann, 

workers    showed    the   presence    of    the    double    carbide  Moissan,  Keeney  and  others  experimented  in  the  pro- 

?FeC.CrC   in  a  chromium-bearing  steel  containing  2%  duction     of     ferrochromium     by     the     electric-furnace 

chromium  and  from  0.5  to  2%   carbon.     Moissan  pro-  process,   and   the   results   of  the   latter   have   been   set 

duced  the  chromium  carbide  Cr,C,  in  his  electric-furnace  forth  in  several  writings  in  current  technology, 
experiments.     According  to  F.  Robin,  Williams  made  Electric  Furnace  Usually  Used 

3Fe,C.2Cr3C,  in  the  electric  furnace.  ,      .  r  u        •         •  j     • 

Only  a  small  amount  of  ferrochromium  is  made  in 

The  Modern  Ferrochromium  the  blast  furnace  at  the  present  writing  for  the  reason 

The    modern    ferrochromium    is    a    high-percentage  that  the  electric   furnace   is   more  efficient,   where  the 

alloy,    containing    60%    chromium    or    more,    and    the  Power  cost   is   low;    and   further,   the   electric   furnace 

physical    properties    are    directly    a    function    of    the  turns  out  a  better  product.     When  ferrochromium   is 

amount   of   carbon   present.      Thus,    as    regards    color,  made   in   the   blast   furnace,    it    requires   a   heavy    fuel 

ferrochromium  containing  0.5%  carbon  is  bright  gray  consumption    for    its    successful    manufacture.      About 

in  color,  not  unlike  lead  in  appearance,  while  that  with  three  tons  of  fuel  per  ton  of  the  40 ^   alloy  are  used. 

2  5%  carbon  resembles  aluminum,  and  an  alloy  contain-  The  blast  furnace  product  is  normally  rather  high  in 

ing  5  5%  carbon  resembles  gray  iron  in  color.     Ferro-  combined  carbon  and  may  contain  sulphur.     According 

chromiums    containing    less    than    5.5%     carbon    are  to  Keeney,  theoretically,  it  should  be  possible  to  secure 

magnetic,    the    magnetism    varying    with    the    carbon  a    ferrochromium    containing    65%    chromium    from    a 

chromiferous  ore  containing  60%  Cr,0,  and  20%  FeO, 

.     , ,        „    ^    ,,    .      ..  but  usually  the  result  is  an  alloy  analyzing  about  30  to 

•An    article    by    Robert   J.    Anderson    in    "Iron    Trade    Review.  •     .  j     /.    i.       ,o^/  u  TU^ A^m 

July  12,  1917.  reprinted  by  courtesy  of  the  publishers.  40%    chromium   and   6   to    12<:^    carbon.     The   modem 
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method  of  making  ferrochromium  then,  as  already 
stated,  is  in  the  electric  furnace,  although  a  lesser  quan- 
tity is  produced  by  the  thermit  method. 

Generally  speaking,  the  iron-chromium  alloy  produced 
in  the  electric  furnace  analyzes  about  60  to  65%  chro- 
mium and  from  5  to  9'^f  carbon.  This  product  may 
receive  a  subsequent  refining  and  decarburization  on 
treatment,  which  gives  a  low-carbon  alloy.  Analyses 
of  ferrochromiums  are  given  in  Table  I.  As  may  be 
noted,  the  impurities  in  the  electric  furnace  alloys  are 
normally  quite  low;  the  carbon  may  vary  from  0.60  to 
9.50'r,  dependent  on  the  amount  of  this  element  desired 
in  the  alloy. 

Where  Chromite  Is  Found 

The  raw  materials  used  in  chromitic  smelting  are 
chromiferous  iron  ore,  or  chromite,  and  anthracite  coal, 
coke  or  charcoal  as  a  reducing  agent.  Chromiferous 
iron  ores  from  Canada,  Cuba,  Turkey,  New  Caledonia, 
New  South  Wales  and  California  have  been  used  in 
smelting.  The  only  commercially  important  ore  of 
chromium  is  chromite.  FeCr_0,.  The  ore  is  widely  dis- 
tributed in  the  United  States,  being  found  particularly 
in  California,  in  Monterey  and  Santa  Clara  Counties; 
in  Maryland,  near  Baltimore  in  the  Bare  Hills;  and  in 
Massachusetts,  North  Carolina,  Pennsylvania  and 
Wvoming.  Almost  the  entire  production  in  the  United 
States  since  1880  has  come  from  California.  The  ore 
is  mined  also  at  Brusa,  in  Asia  Minor,  about  60  miles 
from  Constantinople;  in  New  Caledonia  and  in  the 
Urals.  Canada  has  turned  out  increased  tonnages  in 
late  years;  ore  is  found  at  Bolton  and  Ham,  Quebec. 
Chromite  occurs  in  basic  igneous  rocks  like  gabbros  and 
peridotites,  particularly  those  containing  olivine;  these 
rocks  readily  decompose  to  serpentine,  so  that  much 
chromite  is  taken  from  serpentic  rocks.  Typical 
analysis  of  chromiferous  iron  ores  used  for  smelting 
are  given  in  Table  II. 

TABLE  II.     ANALYSES  OF  CHROMIFEROUS  ORES 

Porcrnta^p  Composili'tn 

Kind  of  Ore     Cr.O,  FoO    A1,0,  MitO    CaO    Si,       MnO    P.O.       S      H,0 

Cuba SO  0  18   57    12   44  13   38   2    16   3  82  0  4S     0  69 

California   ..      52  68  1 3   30    1 1    40  16  23  3  40     0   15  0  94 

Turkey 51  7  14  2  1 4  I  14  3  I  7  3  5  0  3 

Turki-y 52  8  10  24  10  48  1 3  96  2  37  0  2   0  2   0  05      I  05 

New  Calrdonia.  55  7  13  2  16  2  9  8  0  25  6  95  0  06 

The  composition  of  the  ore  varies  considerably  accord- 
ing to  the  sources,  but  an  average  analysis  for  that 
used  for  electric-furnace  smelting  is:  50',  Cr,0, ;  25'^;'(, 
FeO;  lO'r  A1,0,;  with  CaO,  MgO.  SiO„  etc.,  variable 
within  rather  wide  limits. 

Electric  furnaces  for  the  production  of  ferrochromium 
are  similar  to  either  the  Siemcn's  crucible  furnace  or 
to  the  Heroult  furnace.  The  method  of  producing 
ferrochromium  for  the  market  is  essentially  as  follows: 
Finely  ground  chromiferous  iron  ore  is  mixed  with 
.'inthracite  coal  and  shoveled  into  the  furnace  around 
the  electrodes,  charging  being  continued  at  periodic 
interval."!  so  that  the  top  of  the  mix  remains  unfused. 
The  reduction  takes  place  and  the  alloy  is  tapped  from 
the  furnace  into  iron  receivers,  which  are  dumped  when 
the  poured  metal  freezes.  The  product  is  broken  and 
packed  in  kegs  or  boxes  for  shipment.  Alloys  contain- 
ing as  low  a.H  .">',  carbon  can  be  economically  produced 
in  one  reduction,  but  for  highcr-grnde  ferrochromiums 
a    subsequent    refining    is    demanded. 


In  general,  the  first  product  contains  from  60  to 
6.5  ^r  chromium  and  from  5  to  9''r  carbon.  To  give  the 
low-carbon  alloy,  this  fir.st  product  is  then  remelted  and 
decarburized.  In  refining,  the  alloy  is  treated  with  a 
mixture  of  chromiferous  ore,  fluorspar  and  lime,  the 
amount  used  being  a  function  of  the  impurities  to  Le 
removed.  The  alloy  is  covered  with  this  mixture  and 
heated.  It  is  thus  possible  to  reduce  the  carbon  to  as 
low  as  0.25 ^r,  but  the  usual  percentage  is  about  0.5. 

Gustave  Gin  describes  the  decarburization  of  ferro- 
chromium as  follows: 

"When  fused  carburized  ferrochromium  is  super- 
heated in  the  presence  of  an  oxidizing  slag  and  th< 
entire  mass  allowed  to  cool,  it  is  regularly  found  thai 
as  it  cools  down  the  surface  of  the  previous  tranqui! 
bath  becomes  the  seat  of  ebullition,  at  first  slight,  but 
increasing  in  intensity  up  to  the  moment  immediately 
preceding  solidification.  It  is  likely  that  this  ebuUitior 
is  caused  by  the  disengagement  of  the  oxide  of  carbon 
due  to  deoxidation  of  the  dissolved  oxide  by  the  carbor 
present  in  the  alloy.  It  is  naturally  verj'  difficult  t( 
account  for  these  circumstances  and  the  exact  causes 
of  the  phenomenon,  because  in  any  of  the  observec 
cases  neither  the  variations  of  heat  of  formation  ol 
the  metallic  carbide  nor  the  oxide  present  are  known 
nor  are  the  variations  of  the  specific  heats  of  the  com 
ponents  and  the  products  within  the  temperature  range; 
considered  known  exactly.  We  feel,  however,  that  thi; 
is  an  example  of  the  principle  advanced  by  Le  Chatelier 
that  an  increase  of  temperature  favors  endothermic  re 
actions  and  a  lowering  of  temperature  exothermic  re 
actions." 

Rossi,  the  well-known  titanium  investigator,  has  mad< 
ferrochromium     in     the     electric     furnace     containinj 

TABLE  III      ANALYSES  OF  CHRO.MUM-BEARING  STEELd 

Klcments  ^p 
Use  C       Si       Mn      P  S  Cr         W  Mo 

Tool  steel I    16  2  89  0  21   0  047     0  038     2  74 

Toolsteel 0  66  0  08  0  08  0  018     0  016     3  43      16  81 

Toolsteel 0  640050010015      0012      373      1406 

TooUteel 0  82  0   IB  0  26  0  003     0  016     3  71      14  65     0  017     0  2 

Toolsteel 0  590220060028     0023     286     1881 

Axlea;     side,  main 
and     connerting 

rods   0  25  0  40  1   00 

0  30            0  30 
Axlea.  bolta,  ham- 
mer rods 0  20  0  30  0  50     

0  40 
Car  axlea,  holding 

twits,  cte      .  0   20  0   40  0  80 

Wheels.    Kun    bar- 
rels, crank  pins       0  45  0  80  I    25     

0   55  I    00 

Casehardenins  steel 

for  parts 0   12  0   20  0  30        

0   15 

Armor  plate  0  25  I    50 

68.24'^r  chromium,  LSS"^,  silicon,  K,  carbon  and  0.5r 
aluminum  from  an  ore  containing  .50'"r  Cr.O,.  Neu 
mann  employed  a  ferrosilicon  containing  91.65'"r  sili 
con  and  1.0.3',  carbon,  as  a  reducing  agent  for  th 
production  of  ferrochromium.  His  product  analyze 
JlS.OS'r  chromium,  2.53',  silicon  and  0.87'r  carlioi 
Moissan  made  ferrochromium  in  the  electric  furnac 
by  the  reduction  of  chromite  with  carbon,  obtainia 
an  alloy  analyzing  COO'  th-or^ium,  .11,6',  iron,  6.1$ 
carbon,  and    1.1',    silxon. 

Chemistry  ok  the  Alloy 

Keeney  has  demonstrated  that  a  chromium  steel  ca 
be  made  in  the  electric  furnace  directly  from  hematit 
and  chromite;  the  control  of  the  carbon  in  the  produ( 
by  means  of  the  carbon  charged  is  difficult  if  chromiui 
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s  present.  He  also  showed  that  ferrochromium  can  be 
•eadily  made  directly  from  chromite  in  the  electric 
iurnace;  that  the  percentage  of  carbon  in  the  ferro- 
;hromium  cannot  be  held  low  by  regulating  the  amount 
)f  carbon  charged  unless  there  be  high  chromium  loss 
,n  the  slag;  that  the  percentage  of  carbon  in  the  ferro- 
chromium must  be  regulated  by  decarburization  with 
in  oxide  slag  of  iron  or  chromite  after  tapping  the 
Jag  from  the  first  reduction ;  that  the  silicon  and  phos- 
phorus cannot  be  held  low  in  the  product  under  the 
strong  reducing  action  required,  and  that  the  sulphur 
can  be  caused  to  readily  enter  the  slag. 

In  the  crucible,  chromiferous  ore  is  reduced  with 
carbon,  using  a  flux  consisting  of  lime,  borax,  fluoride 
or  water  glass.  The  thermit  process  is  one  of  direct 
reduction,  being  dependent  for  its  success  upon  the 
strong  afi&nity  of  oxygen  and  aluminum,  as  is  well 
known.  The  aluminum  robs  the  chromite  of  its  oxygen 
with  the  result  that  chromium   is   reduced. 

A  soft  ferrochromium  has  been  put  out  by  the  Societe 
la  Neo-Metallurgie  with  as  low  as  0.25%  carbon,  and 
the  Goldschmidt  Thermit  Co.  makes  carbon-free  ferro- 
chromium. The  Societe  has  produced  a  ferrochromo- 
nickel  containing  16  to  38%  iron,  5  to  60%  nickel 
and  24  to  27%  ;  chromium  has  been  made  which  con- 
tained 50%  chromium,  8  to  10%  silicon,  38%  iron  and 
2%  carbon. 

Chromium  in  Alloy  Steels 

The  use  of  chromium  in  alloy  steels  has  markedly 
increased,  and  its  employment  promises  to  further  in- 
crease on  account  of  thi  special  properties  it  confers 
upon  the  metal.  It  is  desirable  as  an  alloying  consti- 
tuent, also  because  it  may  be  introduced  with  relative 
ease  in  the  manufacture  of  alloy  steels.  In  a  word, 
the  eft'ect  of  chromium  on  steel  may  be  briefly  stated 
as  follows:  It  does  not  act  as  a  scavenger,  removing 
oxides  and  occluded  substances  as  do  titanium,  man- 
ganese and  silicon,  nor  does  it  confer  soundness  on  the 
steel  in  the  manner  of  silicon  and  aluminum.  Added 
in  small  amounts,  it  increasese  the  tensile  strength  of 
the  steel  to  some  extent,  without  markedly  decreasing 
its  ductility;  but  when  added  in  too  'arge  amounts,  it 
causes  brittleness.  Both  of  the  foregoing  effects  are 
dependent  upon  the  amount  of  carbon  present. 

Chromium,  when  added  to  steel,  raises  the  normal 
critical  range,  thus  causing  the  changes  to  take  place 
at  elevated  temperatures  and  also  more  slowly.  Hence 
chromium-bearing  steels  are  harder  than  ordinary  steels 
because  quenching  more  effectively  prevents  the  trans- 
formation of  the  austenite.  When  added  to  iron,  chro- 
mium does  not  materially  harden  the  metal,  and 
chromium-bearing  iron  or  very  low-carbon  chromium 
steel  will  not  harden  even  when  submitted  to  drastic 
water  quenching.  The  chromium  steels  contain  from 
1  to  4%  or  more  of  chromium,  and  the  carbon  may 
range  from  0.50  to  2%;  duch  steels  are  normally  em- 
ployed in  the  hardened  condition.  Chromium  is  com- 
monly associated  with  nickel  or  vanadium  for  special 
purposes.  Table  III  gives  some  analyses  of  various 
chromium-bearing  steels. 

Chromium  steels "  are  well  adapted  for  use  in  the 
manufacture  of  armor  plate  and  for  armor-piercing 
projectiles,  as  well  as  for  automobile  parts,  and  in 
other   cases   where    great   hardness    and    high   tensile 


strength  are  desired.  Chromium  steels  are  employed 
for  making  steel  tires  and  springs  for  railway  pur- 
poses, file  steel,  plows,  burglar-proof  safes,  automobile 
forgings,  armor  plate  and  armor-piercing  projectiles, 
tool  steels,  axles,  connecting,  side  and  main  rods ;  trans- 
mission parts,  crankpins,  gears,  bolts,  wheels,  gun 
barrels,  casehardening  steels,  and  for  some  other  uses. 
In  combination  with  nickel,  chromium  forms  the  now 
well-known  chrome-nickel  steel  of  the  trade.  Recently 
it  has  been  employed  with  tungsten  for  magnet  purposes. 


Manganese  in  Arkansas 

-  Washington  (Jorrespondence 
Much  attention  is  being  focused  on  the  maganese  de- 
velopment in  progress  in  west-central  Arkansas.  Owing 
to  the  important  part  that  this  region  may  play  in  the 
ability  of  the  United  States  to  care  for  its  own  needs 
of  this  important  mineral,  there  is  unusual  interest  in 
the  following  description  of  the  occurrence  and  char- 
acter of  these  ores,  by  Hugh  D.  Miser: 

The  manganese  ores  occur  as  nodules,  pockets  and 
short  irregular  veins  from  a  fraction  of  an  inch  to  4  ft. 
thick.  Thicknesses  of  4  ft.,  however,  are  rare,  and  those 
of  a  foot  are  not  common.  The  orebodies  are  scattered 
through  the  hard  novaculite  and  can  doubtless  be  found 
on  every  mountain  where  the  Arkansas  novaculite  is 
exposed.  The  ores  occupy  bedding  planes  or  joint 
cracks  or  form  a  cement  in  a  novaculite  breccia,  in  which 
the  rock  fragments  range  from  a  fraction  of  an  inch 
to  over  a  foot  in  diameter.  The  iron  and  manganese 
oroS  may  be  intimately  mixed  in  the  same  pocket  or 
vein,  they  may  occur  separately  in  different  parts  of 
the  same  vein,  or  they  may  occur  in  separate  masses. 
Most  of  the  ore  is  confined  to  two  stratigraphic  horizons 
in  the  Arkansas  novaculite. 

The  ores  consist  of  oxides,  four  of  which,  psilomelane, 
pyrolusite,  manganite  and  wad,  have  been  identified;  if 
others  are  present,  they  probably  occur  in  minute 
quantities.  Although  these  minerals  may  be  found  sep- 
arately, as  a  rule  two  or  more  are  intimately  mixed  in 
the  same  deposit,  and  in  some  places  they  are  associated 
with  iron  ores  and  manganiferous  iron  ores.  Psilo- 
melane, pyrolusite  and  manganite  form  the  larger  part 
of  the  manganese  ore  in  this  region.  A  material  con- 
sisting of  rock  fragments  and  clay  cemented  together 
by  soft  manganese  oxide  is  present  at  a  number  of 
places;  locally  it  is  known  as  "bog  ore." 


Waste  In  Ore-Cleaning  Operations 

By  a.  L.  H.  Street* 

Reviewing  a  suit  in  which  the  operator  of  a  custom 
mill  sued  to  recover  compensation  for  cleaning  ore-bear- 
ing dirt  and  rock  and  in  which  the  defendants  counter- 
claimed  damages  for  asserted  waste  of  ore  in  the  opera- 
tion, the  Springfield,  Mo.,  Court  of  Appeals  holds  that 
defendants  were  not  entitled  to  show  in  evidence  that 
other  dirt  taken  from  the  same  pile  and  from  the  same 
mine  to  another  mill  yielded  2<^'c  more  mineral  than 
plaintiff  recovered;  there  being  no  proof  of  a  substan- 
tial similarity  in  the  conditions  covering  the  amount  of 
ore  recovered  at  the  other  mill.  (Osborne  vs.  Eyster. 
192  Southwestern  Reporter,  143.) 

^torncy  at  law.  S29  Security  Bulldinp.  Minneapolis.  Minn. 
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Cost  of  Crosscutting  on  the  Mother  Lode 


An  investigatioyi  was  recently  made  in  Amador 
County,  California,  for  the  purpose  of  ascertain- 
ing and  comparing  results  obtained  in  crosscut- 
ting,  in  the  belief  that  such  information  ivould 
be  of  value  to  the  operators  in  the  district. 

MOST  of  the  crosscut.s  in  the  Mother  Lode  mines 
are  in  the  slates  and  what  are  commonly  termed 
greenstones  (chiefly-  diabase  and  amphibole 
schist).  No  two  crosscuts  were  driven  under  the  same 
operating  conditions.  The  chief  factor  of  difference,  and 
the  factor  upon  which  the  most  dependence  must  be 
placed,  was  the  hardness  of  the  rock.  This  was  deter- 
mined only  by  observation  in  the  crosscuts.  Even  with 
the  most  complete  knowledge  of  the  nature  and  hard- 
ness of  the  rock,  there  would  still  remain  the  fact  that 
it  would  break  more  or  less  easily,  depending  on  the 
direction  of  the  drive  with  regard  to  stratification  or 
cleavage.  There  were  many  other  points  of  difference  in 
conditions  under  which  the  work  was  done.  On  this  ac- 
count care  must  be  used  in  drawing  conclusions  from  the 
data  given. 

All  the  information  was  secured  by  personal  visits  to 
the  mines.  As  much  of  the  data  as  possible  is  tabulated 
the  remainder  is  in  the  form  of  comments  on  the  vari- 
ous operations.  It  has  been  thought  desirable  to  refer 
to  each  crosscutting  operation  only  by  number. 

T.\BLE   OF    DATA    REL.\TING    TO   THF,    DRIVING    OF   TEN 
CROSSCUTS  IN  VARIOUS  CALIFORNIA  MINES 


94     6  x8     Fair 
7  i") 


Fair 

5i6|     Good  1.000 

6  i9|    Fair  273 

51x7     Poor  1.318 


Various    1 .  5 
Various    1    5 


140 
180 


Poor 
Poor 
7  i"»     Poor 

5  i6     Poor     2.190 
7  i9 

6  x71    Fair 


5  0 
0  66 
0  S 
0  84 


4J2     5  i7     Pc 


t 


o 

S  3 


r>r      210 

Ex       ;» 

<       » 
I   5-2  2 


Cross 
Can- 


Cross 
Croes 
Croas 


85-90 

85-90 

90 

90-95 

70-90 


30 


51-6 
51-6 


^JS  a. 


CnmH        6x 


/   Delay   1 
\  Eipl.     I     •  ■ 

Pwifir        (n 


\.  1 


Gel 
'  Dyn 

I  Dyn 

f  40rr 


»  6*     »       DP' 


Ammo 

"    I  o*\ 

I  40% 

61    \  Nit. 

(Oly 


61 


Amn 
CIrl 


10      8  10       5  8 

'  Bnntiji  pai'l  Ma 
t2  50  wr  day  For  r 
day  additional 

^A^Mlract  of  Bulletin  No.   f>.  rnllfornln  Metnl  Producers'  Asao- 
clatlon.  by  E^dwln  Hlgglna.  82.'i  Market  St..  San  Franclaco. 


I  GH  I 

•ivr<l  I J  ppr  day.  rhurk  t^ndrra  and  1 
50  fl    |»rr  wp#»k.  all  mm  rpc^ivpd  25  r 


All  the  crosscuts  are  in  the  hard  greenstone  of  Ama- 
dor County  except  operations  No.  8  (hanging-wall 
slate),  No.  9  fandesite  and  schist)  and  No.  10  (slate) 
Five  degrees  of  hardness  were  selected.  No.  5  being  the 
hardest.  Fortunately,  most  of  the  rock  encountered 
was  uniformly  hard. 

For  fear  of  creating  an  erroneous  impression  regard- 
ing the  use  of  some  particular  drill,  it  was  decided  not 
to  mention  the  make,  but  simply  to  divide  the  drills 
into  two  classes,  piston  drills  using  solid  steel,  and  ham- 
mer drills  using  water  through  hollow  steel.  In  prac- 
tically all  the  operations  one-ton,  steel,  end-dump  cars 
were  used  and  shoveling  was  done  either  from  a  steel 
sheet  or  from  planks.  Hand-tramming  was  used  in  all 
the  operations  except  No.  3,  in  which  mules  were  used. 
The  track  gage  in  all  cases  was  18  in.,  and  16-lb.  rails 
were  used  except  in  operations  Nos.  6  and  10,  where 
12-lb.  rails  were  used.  No  timber  was  used,  except  in 
operations  Nos.  5,  6  and  7,  which  required  a  few  sets 
each. 

Costs  shown  in  the  table  were  figured  only  on  labor 
and  explosives,  the  following  charges  being  made  for 
labor:  Drillmen,  $3;  chuck  tenders  and  muckers,  $2.50. 
More  complete  costs  appear  in  the  additional  notes  on 
the  various  operations.  No  overhead  charges  are  in- 
cluded except  where  expressly  stated. 

ADDITIONAL   NOTES   ON    THK    VARIOUS  OPERATIONS 
Operation  No.  1.    This  worlc  was  done  in  1915.  the  cost  of  the  94  ft.  beinx: 

%  of  Total 
Coat  Cost 

Drilling  (labor)      J295   25  412 

Muctcing  and  tramming 192   50  26  8 

Supplies 48  50  6  8 

Powder  (at  lie.  per  lb.) 18145  25   2 


Total      . . 

t7l7  70or 

$7  63  per  ft 

Operation  No.  2.    Of  the  J46  ft 
The  1916  costs  were: 

239  w( 

re  drive 

11  in  1916  and  107  ft.  in  1917 

To  of  Tota) 
Cost                Cost 

Drilling  (labor)              

t785   25 
583  25 

11   4 
23  3 

946  45 

57  9 

186  43 

7  4 

COSTS    FOR    107    FT. 


Drilling  (labor) 
Murking  and  tramming 

Supplies     

I'owder  (at  17c.  per  lb) 


82,501   38  or  »10  46  per  ft 

MADE    DURING     1917 

fj  of  Total 
Cost  Cost 

$292  00  27  6 

327  00  30  9 

84   20  8  0 

354  20  33  5 


Total      ..  $1,057  40  or  »9  88  per  fl. 

In  operation  No.  3,  firing  was  done  electrically  from 
a  110-volt  line,  with  switch,  using  delay  exploders.  In 
operation  No.  4  practically  the  same  cycle  of  operations 
as  No.  3  except  that  two  shifts  were  worked. 

Since  this  work  was  done  the  U-in.  round,  hollow 
steel  with  cros.s-bit,  one  set  of  which  sufficed  to  drill 
only  one  hole,  has  been  discarded  in  favor  of  1-in.  hexa- 
gon, hollow  steel,  with  Carr  bit.  Drilling  speed  has 
increa.sed  25'^r  or  more,  and  the  new  steel  drills  from 
five  to  eight  holes  without  resharpening.  The  drill  has 
been  equipped  with  a  striking  block,  or  anvil  block. 

COST    OF    DRIVING    426  5    YT 


Timbering' 

Drilling 

Murking  and  tramming 

EvplfMivra 

Candlra 

IliiUling 

Total 
•  Not  limlKTed  Ihroug 


%  of  Total 

Cost 

Co»l 

Cost 

per  Ft 

t^l    88 

1   8 

$0  12 

1.084    16 

16   9 

2  54 

521    71 

17    8 

1   22 

670   48 

22  8 

1   59 

18   60 

0  6 

0  04 

591    10 

20  1 

1   38 
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zj^'^ "  :?^r;vrid:  ju™:  s;et  s.™.  .hich  i  ™„„d .,  h„i,s  ».>  dri.«  in  <„„  ^ .« » 

a„,  1917,  426.6  (t.  was  driven  at  the  cost  show,  m  the  »l>'n-^;^^^.^_^  .^  ^.^^^^^^   ,^  ^^^  ^^^^^^^  percentage  of 
"tah,  ,03.  drin.sh.«s  ^^^^^-^  ^-  "   ^-'^  ^1^^^^^  t^ei-seZst':?  e^io^i.: 

-^s:^s:^^ ■■- -T t^-ToS  r^errrtrcrtretatiraisi: ;^;f L'^s 

iSfVarpeSi  :^tp»    te"„°  e    :"'ThTwor wf;         operation  No.  3  is  one  o,  two  out  of  .^^  "„  i„  wh,.h 
drill   sharpening  or       p  ^^^      ^^j       g^  i^ders  were  used.    A  minimum  of  misfires  oc- 

done  xn  July.   1916^    I"  to   $4  50  per  ft    on  contract,  curred.  and  results  were  reported  better  than  blasting 

muckers  made   from  $4  to   ?4^50  per  It.  on  ^^^^     ^^.^  ^^^^^^^^  ^_^^  ^^^  ^.^^  ^  j^^^_ 

Ventilation  was  by  compressed  air  with  water  spray  w           r                                                                ^^^  ^^^^.^^ 

used  after  shooting.     Two  shifts  -re  -orked^  Tt^T!rmZJsr.Jcornr>^rea  with  the  other  opera- 

OETAILED    COST    PER    FOOT    OF    CONTRACT    WORK  ^^^  ^^         Ot^^^        ^^  ^^^    ^^^^^^^^   ^^^^   ^^^   ^^^^   ^^^^   ^^.^^.^^   ^^^ 

P^i,i^^^(2) '2  22  done  on  one  shift  and  mucking  on  the  next  made  for 

Trammers  and  shoveiers 30  economv  but  not  Speed.    Keeping  of  drill  parts  in  dupli- 

Timbermen 242  "^  „       .  .       ,  .  ji 

Powder ;:;;:;;::::;::;..;         "  cate  was  an  important  factor  in  lessening  delays. 

Caps  ..:;::/.'.■.■::.::::■:■•■■•■■••■•■••■  •••-  11  Nq  4  ^as  an  efficient  operation.  A  very  important 
Tfmbe/.  ..■.'.'.■.■.■.:  :::::::::::::::;:::::---'''■■'•••■■■■■;  H  ^jt  of  information  was  brought  out  at  this  mine  -,  name- 
^°'"" -^77;  ly,  the  change  from  11-in.  hollow,  round  steel  with  cross- 
In  operation  No  8  the  cost  per  ft.  of  1015  ft.  of  drift-  bit,  to  1-in.  hollow,  hexagonal  steel  with  Carr  bit,  which 
in'  under  ai"  conditions;  all  timbered  and  from  soft  greatly  increased  the  dri  ling  speed  and  the  number  of 
ing  unaer  a.  ^^^^^  ^1^^^  could  be  drilled  with  one  set  of  steel, 
to  very  heavy  ground  were,                                     ^^^^^^^  ^^^  ^^^_^,^^  ^^^^^^^  ^^  ^^    ^  .^  ^^^  ^^^^  p^^^^^^^ 

p.„ »3  9°  made  with  the  solid-steel  piston  drill.     No.  7  is  a  case 

li^andshoveie™::;:....:::::::::::::::::::::;::::-:--    ?ii       in  which  good  progress  was  made  with  the  piston  dnn. 

Timbermen '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'■'■'■'■      •  "  However,  the  ground  was  not  of  the  hardest  at  all  times 

F2r^";.V..:.::.:::':;::-::''-' ■•■■••■■  ■•■■•■••• ;•;;;        H  ^nd  the  fact  that  the  work  was  done  on  contract  had 

crdies.. :;;:::;•.:::■.:;:::■;:•-■•■'-•■■■■•••■••■■•■ 1 1?  some  effect  on  the  speed.    No.  8  is  a  striking  illustration 

Ji°^^f::;::;;.::::::::;;.:;  :;;::::;::::  :■::■::' ^       of  what  can  be  done  in  crosscutting  by  day's  pay  plus 

*''  '"  a  bonus.     An  average  of  77  ft.  was  made  every  week. 

OPERATION  NO.  9.    DETAILED  COST  FOR  150  FT.  OF  CROSSCUT  ^^   g  showed  the  lowest  cost  in  labor  and  explosives. 

*^°°'i4roo'  The  cost  of  operation  No.  1  was  abnormally  high  for 

Explosives i ! ! ! ! : . ! . ! : ! .  ^  '  '         20  00  the  reason  that  there  was  no  other  work  being  done  in 

Timber '.■.'.■.■.■. ^2!  50  the  mine  and  all  charges  were  directed  toward  this  one 

Ai?"  :::::'.''.'■'■'■'■'■'■'■'■'■'■'■'■'■'■■'■'■ ,93  "o  crosscut.    The  progress  was  excellent,  but  on  account  of 

^^^°' TUiTwor  $8.24perft,  the  fact  that  the  ground  was  not  as  hard  as  any  of  the 

'^°*''' COST  OVER  A  DISTANCE  OF  100  FT.  Other  operations,  it  is  hardly  fair  to  use  this  operation 

700  lb  powder  at  17c »"^^^  In  Comparison  with  the  others. 

f3V^%teaf$r20pe"  1,000 ft  ...::::::: ■.■.:;.'         5  86  As  indicated  previously,  it  is  believed  that  operations 

'*"f^2tn'^'fa^l\^peiV. ■.■.''.■::::::::■:■■       ^  00  1  and  2  afford  the  best  comparison  between  the  sohd- 

CpntractWf?!"a't  $4.5'operft ....,,...,..      450  00  ^^^^^  piston  and  the  Water-hammer  drills.    However,  one 

^' i^2r62or  $6.30perft,  such  Operation  cannot  be  taken  as  conclusive.     While 

J°"'V'=„^»r,-r,tPndence    surveying  and  power  bring  comparisons  from  the  table  are  by  no  means  accurate 

mZ*  cTuT;:tlO  34  per  Tot.  on  account  o,  varying  conditions,  it  is  of  interest  to 

^„1ariSTr""r?rof"l6rr;f30dr;:     ""^^^Z:^..    no.    .0.    the    .vera.    „n„her 

a  10-day  period   or  at  the  rate  01  xp  ^^^^   ^^    ^^.^^   ^^^   ^^^^^    ^^   ^^^^^   ^^^ 

dnlhng  time  t^^  a  rouna  w  water-hammer  drills.     The  average  advance  per  drill- 

*' M    sTperin^endence      u     eying,  assaying,  appor-  shift  was  3.10  ft.  for  the  piston  drills  and  4.07  for  the 

Track    ^7^"'^^^"^^"^^.  '        ,;    ^i^ring   the   cost   up  water-hammer  drills.    The  average  cost  per  foot  in  labor 

ruT;^oUT;nak;SThe  Stal  co"t ^Jo  per  foot',  and  explosives  was  $5  for  the  piston  drills  and  $3.66  for 

All  drilling  and  footing  was  done  on  d.ift^  M     .-  ^he  water-hammer  ^^^^^  ^^^  ^^^^^^^  ^^^^  ^^^  ^^_ 

* Vft"37  TmanlTft    we  worked   or  153  s^ffts  fay      inTabor  and  explosives  shows  $3.62  for  the  water-ham- 
shift;  378.5  man-shitts  were  worK     .  ^^^  ^^_^^^   ^^.^^   ^^^   ^^^^  ^.^.    ^^^2   for   the  water- 

^"<^  "^Sht.  hammer  drills   using   the   cross-bit;    $5   for   solid-steel 

Comments  on  the  Various  Operations  piston  drills  with  cross-bit. 

2^;L^r^^  af  rot^rS  wrt^ wlrlam!  Quicksilver  production"^aly  in  1916  amounted  to 

mer  d  ill      The  94    t    of  operation  No.  1  were  driven      1,093,851.5  kg.,  according  to  "Rassegna  Minerana.       In 
wfth  a  piston  drill,  three  shifts  being  required  to  put      1915  the  production  was  985.514  kg. 
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Corrections  for  Sag  in  Long  Steel 
Tapes 


By  W.  H.  Rayner 


The  corrections  to  be  applied  to  steel-tape  measure- 
ments have  been  discussed  by  many  investigators  whose 
results  have  been  presented  in  various  ways."  However, 
there  are  so  many  variable  conditions  and  requirements 
governing  such  measurements  that  a  different  treatment 
of  the  theory  is  occasionally  warranted  by  the  demands 
of  practice.  Obviously,  some  corrections  might  be  ap- 
plied in  base  measurements  which  would  be  neglected 
in  other  work;  and  again,  mining  surveys  with  long 
tapes   on   steep   slopes   impose   different   considerations 


♦lOft 


CHART  FOK  KKTICHMI.VI.NG  CORRECTION  FOR  SAG 
IN    STEEL  TAPES 


variables  involved.  For  any  given  tape  the  weight  is 
a  constant,  hence  the  relation  between  weight  and 
pull  may  be  expressed  as  a  ratio  which  becomes  one 

W 
variable  -p  in  the  nomograph.    The  units  for  the  differ- 
ent  quantities   are   shown   on   their   corresponding  or- 
dinate lines  in  the  diagram. 

The  use  of  the  nomograph  is  very  simple,  and  one 
example  will  be  given  to  illustrate  it.  A  500-ft.  tape 
weighs  7  lb.,  or  1.4  lb.  per  100  ft.  A  distance  is  meas- 
ured with  a  pull  of  20  lb.  where  the  unsupported  length 
is  375  ft.    What  is  the  correction  for  sag  in  this  case? 

/  W\ 
Solution:   The  ratio  of  weight  per  100  ft.  to  pull  (   p  ) 

1  4 
equals  "STT    or   seventy   hundredths.      The    unsupported 

length  L  is  375  ft.  Place  a  straight-edge  across  the 
nomograph  to  intersect  these  two  quantities  on  their 
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40         50 
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CHART  FOR  DKTERMINI.VC  CORRECTION  FOR  SAG 
IN   STEEL,  TAPES   ON   SLOPE 


from  those  that  would  apply  to  measurements  taken 
under  different  conditions.  The  corrections  for  sag, 
in  most  cases,  are  the  most  troublesome  to  make,  es- 
pecially in  the  case  of  the  longer  tapes;  and  since  for 
most  classes  of  surveys  these  corrections  are  not  re- 
quired to  be  determined  to  more  than  two  or  three 
significant  figures,  it  is  thought  that  a  graphical  solution 
would  probably  be  more  useful  than  tables.  The  cor- 
rections for  temperature  and  stretch  are  in  simple  and 
direct  relation  to  the  distances  measured  and  are  not 
considered   in   this   discussion. 

In  Fig.  1  are  given  the  corrections  for  sag  under 
various  conditions  of  weight,  pull  and  length,  for  tapes 
from  100  to  .500  ft.  in  length.  In  this  diagram  use  has 
been   made   of   the   nomograph   to  deal   with   the    four 


"Mathematical  Theory  of  Metallic  Tapeii"  :  Report  IT,   S.  Oeo- 

,il  '<i]rv.v     !«'■     ViMMiwIix   \fi    n.  n    i(n     "A  rirBiihlcnl  Molhnd 

••;   Walter  .Scott  Weeks   In  Unl- 

In    KnKlne<Tln(t.    Vol     I,    No     9  : 

r    IlnrvBffl    I'niverfllly.    In    L     8. 

Hniifltmok  "       ."^ee     also     various 


corresponding  ordinate  axes,  and  the  middle  ordinate 
is  intersected  at  a  point  which  reads  1.08  as  the  correc- 
tion due  to  sag  alone. 

The  effect  of  slope  on  sag  corrections  is  shown  in 
Fig.  2.  This  curve  has  been  prepared  from  data  given 
by  E.  V.  Huntington  and  shows  the  percentage  of  maxi- 
mum correction  for  the  various  slopes.  For  example, 
suppose  that  the  above  measurement  had  been  made  on 
a  20°  slope.  From  the  curve  it  is  seen  that  the  cor- 
rection for  sag  on  a  20'  slope  is  OKr  of  the  maximum, 
and  accordingly  the  final  correction  due  to  sag  is  9Kr 
of  1.08  ft.  or  0.98  ft. 

It  is  possible  that  some  engineers  in  the  field  would 
like  to  make  use  of  such  a  diagram  to  a  larger  scale; 
hence,  the  following  directions  are  given,  which  may  be 
followed  without  any  knowledge  of  the  theory  of  nomo- 
graphic construction.'     First,  construct   three   vertical 

•For  a  complete  description  of  this  theory  anil  method,  see  "The 
Cnnslrurlinn  of  Nomnirrnphs."  hv  II  E.  Babbitt.  Proc.  III.  .Soc.  of 
KtiKrs,  nnti  Siirvpynrs.  I91fi,  p    1R4 


August  11,  1917 


ENGINEERING  AND  MINING  JOURNAL 


251 


lines  (ordinate  axes),  which  we  may  consider  as  being 
numbered  y„  y..  and  y^  from  left  to  right.  The  intervals 
1/,  to  2/2  and  2/,  to  y^  must  be  in  the  exact  ratio  of  3.6 
to  6.  Second,  plot  to  any  scale  and  beginning  at  any 
point  on  1/,  the  logarithms  of  the  numbers  40  to  170, 
and  to  the  same  scale  beginning  at  any  point  on  y^  plot 
the  logarithms  of  numbers  from  100  to  500.  This  means 
that  the  linear  distance  from  100  to  170  on  1/,  must  be 
exactly  the  same  as  the  distance  from  100  to  170  on 

1/3.    Third,  solve  the  given  equation,  Cs  =  sj   ^  for  a 

number  of  selected  conditions  to  give  values  of  the 
correction  which  will  be  evenly  distributed  over  the 
ordinate  y^.  Fourth,  subdivide  this  ordinate  to  any 
further  degree  desired  and  number  the  scale  accordingly. 


Some  Suggestions  on  Economy 

By  H.  T.  DimANT* 

Economy  for  obvious  reasons  is  practiced  to  a  far 
greater  extent  now  than  ever  before,  or  at  least  for  some 
time.  Even  when  peace  eventually  comes,  the  effect  of 
the  present  world  situation  will  still  be  evident.  All 
the  readers  of  the  Journal  are  primarily  interested  in 
some  branch  of  engineering,  and  many  have  probably 
had  at  times  to  do  some  hard  thinking  in  the  direction  of 
economy  of  time  or  materials.  It  is  always  easier  to  take 
the  line  of  least  resistance,  especially  when  not  handling 
one's  own  money,  and  for  that  reason  economy  often 
starts  late  in  the  day  or,  perhaps,  when  there  is  no  other 
alternative. 

In  everj"-  department  of  every  large  undertaking  it  is 
possible  to  lay  down  certain  regulations,  instructions, 
standing  orders — call  them  what  you  will — which  for  all 
practical  purposes  do  not  change  from  day  to  day  or 
from  month  to  month.  A  separate  set  of  such  orders 
would  be  made  out  for  each  department,  which  orders 
would  be  issued  to  the  department  concerned,  type- 
written or  printed.  They  are  not  then  misunderstood  or 
forgotten  like  verbal  ones ;  it  is  the  duty  of  all  employees 
concerned  to  know  these  orders. 

This  procedure  causes  great  saving  of  time  and  super- 
vision, does  away  with  much  useless  talking  and  rei'era- 
tion.  It  is,  therefore,  only  emergencies  and  special 
conditions  which  cannot  always  be  provided  for  in  stand- 
ing orders,  but  must  be  dealt  with  by  foremen  or 
management  when  they  arise. 

A  ver>'  fruitful  source  of  waste  is  in  ordinary  busi- 
ness-letter writing.  A  long  letter  is  usually  bad.  Let- 
ters should  be  to  the  point,  clear  and  complete  and  with- 
out ambiguity.  Letters  that  are  written  in  purposely 
indefinite  terms  are  an  insult  to  the  intelligence  of  the 
recipient,  and  leave  him  with  no  illusions  as  to  the  char- 
acteristics of  the  orginator  of  the  letter.  Badly  written 
letters  cause  much  subsequent  correspondence. 

The  case  is  very  much  the  same  with  contracts,  esti- 
mates, specifications,  etc.  In  all  these  there  is  ultimate 
economy  if  the  original  work  on  paper  has  been  done 
honestly;  otherwise,  legal  assistance  may  be  required 
later  on,  and  it  is  uncertain  when  and  how  that  may  end. 
Where  work  is  measured  in  hours  instead  of  output,  as 
often  must  be  the  case,  it  is  more  than  ever  vital  that 
due  consideration  be  given  to  the  welfare  of  the  workers, 
whatever   rank   they  may   occupy.     It   is   a   matter   of 


•Mining  and  Metallurgical  Club.  London   Wall.  E.  C,  London. 


common  knowledge  that,  in  some  places,  it  is  no  un- 
common thing  for  workers  coming  on  at,  say,  6  a.m.  on 
a  cold  winter  morning  to  do  1 J  or  2  hours  work  (often 
heavy  manual  work)  before  taking  any  food.  Probably 
only  those  who  have  actually  tried  it  know  the  exact 
value  of  this  kind  of  work.  It  is  often  preceded  by  a 
journey  or  walk,  it  does  not  represent  the  worker's 
average  effort  and  it  is  not  good  for  the  worker's  health. 
Care  and  skill  are  exercised  on  the  design,  layout,  main- 
tenance and  insurance  of  a  power  plant,  and  apparently 
the  same  applies  to  the  hum.an  machine. 

Obviously,  overtime  cannot  be  economical  and  should 
be  avoided  as  much  as  possible.  Quick  decision  and  some 
knowledge  of  human  nature  are  essentials  in  obtaining 
confidence  of  subordinates — more  so  than  skill  at  trade 
or  occupation. 

To  come  to  the  more  concrete  side  of  economy  or 
waste,  there  is  a  very  common  one  appreciated  by  every 
mining  engineer;  that  is  to  say,  waste  dumps  of  various 
kinds.  Waste  rock  or  waste  material,  such  as  residues 
from  cyanide  works,  concentrating  mills,  etc.,  should  as 
far  as  possible  be  dumped  at  a  high  level,  and  in  a  con- 
venient position  for  rehandling,  and  each  class  of  mate- 
rial should  be  dumped  separately. 

I  know  of  at  least  one  case  in  which  nearly  a  million 
tons  of  metalliferous  residues,  the  product  of  many 
years,  has  during  the  whole  period  of  its  collection  been 
dumped  with  boiler  ashes  and  various  other  barren 
materials.  As  a  result,  the  mixture  is  at  present  of  no 
value.  Had  the  residue  in  question  been  properly  and 
separately  dumped,  it  would  now,  by  modern  methods, 
have  become  a  very  considerable  asset.  Some  of  us 
could  cite  instances  of  gold  and  silver  •,  ailings  being  run 
into  rivers  or  being  allowed  to  spread  themselves  natur- 
ally in  shallow  layers  over  large  areas. 

Low-priced  machines  that  have  a  high  maintenance 
and  running  cost  are  a  source  of  waste;  it  may  be  a 
long  time  before  the  machine  can  be  scrapped  and  re- 
placed by  a  machine  which  can  be  run  and  maintained 
reasonably.  Especially  in  out-of-the-way  places,  it  is 
economy  to  fall  into  line  with  one's  nearest  neighbors, 
if  any,  as  regards  class,  etc.,  of  machinery  installed; 
this  may  permit  the  giving  and  receiving  of  a  certain 
amount  of  friendly  assistance,  and  incidentally  it  pre- 
vents the  carrying  of  heavy  stocks  of  spare  parts,  re- 
newals, etc. 

No  mill  of  any  kind  can  be  laid  out  and  brought  satis- 
factorily to  a  ready-to-run  condition  except  with  the  co- 
operation of  or  under  the  supervision  of  someone  who 
has  actually  worked  in  such  mills.  Unless  the  mill  is 
sited,  designed  and  erected  under  such  supervision,  it 
will  require  more  or  less  extensive  adjustment  after  it 
starts  running,  and  even  then  its  running  costs  may 
always  be  too  high.  With  pipes  and  fittings,  it  is  often 
good  practice  to  carry  out  the  work  in  as  few  different 
sizes  as  possible,  even  if  by  this  means  the  pipe  services 
are  in  some  cases  larger  than  demanded,  for  in  this  way 
a  smaller  and  less  varied  stock  of  pipes,  valves,  fittings, 
etc.,  is  carried. 

The  same  procedure,  to  some  extent,  applies  to  pulleys, 
belting  and  shafting,  and  by  a  little  ingenuity  and  plan- 
ning  it  is  possible  to  use  belting  in  few  widths,  not  in 
too  many  different  thicknesses  (plies),  and  to  have 
shafting  and  therefore  all  its  details  in  a  reduced 
number  of  sizes. 
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Artificial  Covellite 

By  J.  M.  Frankel 

Mining    engineer.    Morenci,    Ariz. 

About  two  years  ago  a  specimen  piece  of  chalcocite 
was  broken  in  handling,  and  to  keep  the  two  pieces 
together  an  ordinary  rubber  band  was  put  around  them. 
During  an  examination  of  this  specimen  some  weeks 
later,  the  rubber  band  was  moved  to  one  side,  exposing 
a  black  streak,  much  resembling  lampblack.  On  the 
supposition  that  rubber  and  chalcocite  under  ordinary 
conditions  were  inert  compounds,  this  apparent  reaction 
seemed  curious.  That  the  streak  was  not  accidental 
was  proved  by  repeating  the  e.xperiment,  when  a  similar 
result  was  obtained  after  a  few  days'  exposure  of 
the  chalcocite  to  the  influence  of  the  rubber. 

The  attention  of  Dr.  Graton  was  called  to  this 
phenomenon.  Dr.  Graton  had  the  experiment  repeated, 
rubber,  flour  of  sulphur,  and  a  crj-stal  face  of  sulphur 
being  used,  all  of  which  gave  the  black  powder  on  the 
surface  of  the  chalcocite. 

An  approximate  analysis  of  the  black  powder  showed 
it  to  be  a  copper  compound  with  a  composition  corre- 
sponding to  the  formula  CuS.  The  experiment  was 
repeated  with  various  forms  of  rubber,  such  as  red- 
rubber  packing,  conveyor-belt  rubber  and  eraser  rubber. 
All  gave  the  same  result,  the  strongest  action  coming 
from  the  sheet  packing. 

Chalcocite  and  Rubber  Packing 

It  was  observed  upon  examining  a  piece  of  chalcocite 
that  had  been  subjected  to  the  action  of  some  red- 
rubber  packing  for  more  than  a  year  that  the  black 
powder  usually  formed,  had  changed  in  spots  to  a 
powder  of  the  characteristic  blue  color  of  covellite.  This 
blue  powder,  after  several  months'  exposure  to  the 
influence  of  the  rubber,  had  the  appearance  of  an 
incrustation  of  minute  crystals.  Specimens  of  this 
incrustation  were  shown  to  Professor  Butler,  of  the 
University  of  Arizona,  who  stated  that  they  were  un- 
doubtedly covellite. 

A  small  piece  of  native  copper  from  Michigan  has 
been  tried  and  the  same  result  obtained,  except  that 
instead  of  being  black,  the  powder  produced  is  blue, 
similar  to  the  blue  spot.s  formed  on  the  chalcocite. 

Thus  far  the  results  of  the  experiment  may  be  sum- 
marized as  follows: 

1.  Chalcocite  in  contact  with  rubber  for  a  few  days, 
jnder  ordinary  conditions  of  pressure,  temperature 
and  light,  becomes  coated  with  a  black  powder.  After 
ibout  a  year  and  a  half  of  exposure  to  the  action  of 
.he  rubber,  this  powder  turn.i  blue  in  spots,  and  a  few 
months  later  these  blue  spots  assume  a  crystalline 
ippearance. 

2.  The  composition  of  the  powder  and  the  color  of 
;he  crystals  are  those  of  covellite. 

3.  The  rubber  appears  to  be  but  little  more  affected 
;han  it  is  by  ordinary  long  exposure  to  the  air. 

4.  The  action  is  not  confined  to  the  actual  points 
)f  contact  between  the  rubber  and  the  chalcocite,  but 
.s  di.^tributed  all  over  the  surface  of  the  chalcocite 
'acing  the  rubber,  and  on  the  adjacent  sides.  It 
.•aries  in  intensity  proportional  to  the  distance.  The 
nference  is,  of  course,  that  the  action  is  due  to  some 
iTolatile  compound  of  .sulphur  contained  in  the  rubber. 


5.  Native  copper  in  contact  with  rubber,  under  the 
same  conditions  as  the  chalcocite,  also  becomes  coated 
with  a  blue  powder.  An  investigation  has  not  been 
made  to  see  whether  this  powder  is  also  covellite,  or 
whether  chalcocite  is  not  actually  formed  first  and  the 
covellite   from   it,   instead   from   the   copper  direct. 

The  results  of  this  experiment  would  indicate  that 
chalcocite  in  the  presence  of  a  volatile  sulphur  com- 
pound becomes  converted  into  covellite :  Cu  S  -|-  S  = 
2CuS. 

In  the  series  of  changes  incident  to  the  process  of 
secondary  enrichment  of  copper  ores,  it  has  always 
been  assumed  that  covellite  is  a  transition  product 
formed  between  chalcopyrite  and  chalcocite.  The  re- 
sults of  this  experiment  would  point  to  covellite  being 
in  some  instances  a  secondary  product  after  chalcocite, 
and  not  always  a  transition  product. 


Australian  Mineral  and  Metal  Exports 

The  following  figures  of  exports  are  taken  from  the 
official  reports  of  G.  H.  Knibbs,  Commonwealth  Statis- 
tician of  Australia,  for  the  years  ended  June  30,  1915, 
and  June  30,  1916: 


Substance  Uoit 

Cwt. 

I  sulphate Cwt. 

.\ntiniony  ore . Cwt. 

Bismuth  ore Cwt. 

Coal    Tons 

Coke    Tons 

Copper — ingot  and  matte Cwt. 

Copper  ore Cwt . 

Copper  poncentrates Cwt. 

Copper  sulphate Cwt. 

GoM — bar.  dust.  inKOt,  sheet  and  in  matte —  Oi. 

Gold — ore,  quarts  and  concentrate* Cwt. 

Iron,  pig    Cwt. 

Ir 


l-ead.  pig  and  matte Cwt. 

Manganese  ore Cwt. 

Metal  srrap  (except  iron  and  ateel) Cwt. 

Molybdenite Cwt. 

Phosphate,  rock Cwt. 

Platinum  ore    Cwt. 

Platinum,  bars,  blocks,  ete Oi. 

Pluml>ago,  black  lead,  etc Cwt. 

Quicksilver  Lb. 

.'Vheelite  and  wolframite Cwt. 

Silver,  bar.  ingot,  sheet  and  matte Ot. 

.Silver  and  silver-lead  ore  Cwt. 

Siiver  and  silver-lead  concentrate* Cwt. 

Tin,  ingots  Cwt. 

Tin  ore  Cwt. 

Tin  roneentrates      Cwt 

Zinc  bafK,  blocks  and  roda Cwt 

Zinr  concentrates      Cwt 

Zinc  ore  .  Cwt 


19I4-15 

52.400 

IU.80I 

50.316 

1.295 

1.571,745 

14,329 

669,189 

141,578 

785 

86 

198.809 

15,654 

37,450 

78.041 

2.164,871 

5 

25,260 

2.080 

22,340 

87 

70 

373 

600 

10.315 

6,851,405 

104,596 

448,577 

29.891 

40,215 

2.6)0 

53,561 

2,409.815 


1915-16 

12,800 

129,651 

74,631 

2,602 

929.998 

25,253 

737,841 

89,035 

347 

44 

254.355 

6,232 

53,494 

156,800 

2.458.134 

10.315 

24,424 

2,569 

75,839 

91 

79 

394 

647 

19,720 

6.591,518 

3.415 

192,150 

68.690 

44.066 

4,050 

46.000 

3,688.599 

505 


The  metal  content  of  ores  and  concentrates  exported, 
estimated  from  assay  were  as  follows: 


Bismuth 

Silver  and  aiWer-lead  ore  and  concentrates: 


Gold      

Copper  ofe  and  eoncentratea: 

f;oid       

Silv 


Oi 
Cwt. 

12.153 

18.720 

26 

5,812 

14,836 

30 

Oi. 
Cwt 
Owl 
(>■ 

681,467 

374,798 

22,350 

345 

259,094 
111.172 
15.801 

Cwt 

43 
3.398 
22.482 

9 
5,960 
16,176 

(■v>t 

29,310 

32,813 

Cwt 
<«t 

1,609,545 

186.536 

1.070,066 

1,692.980 

206,294 

1,632,180 

Copper 

Tin  ore  and  eonceatralca: 

Tin  

Zinc  ore  and  eoncentralea: 

Silver  

I/-»d 


In  addition  to  the  total  quantities,  the  reports  give 
details  of  the  amounts  going  to  various  countries,  and 
also  the  states  from  which  the  metal  was  exported. 
They  also  include  figures  of  imports  by  countries  of 
origin  and  importing  states. 
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Areas  of  Segments  of  Circles 

By  W.  B.  Marquard 

Professor  of   Mining,    Lafayette   College,   Easton,   Penn. 

There  is  frequent  need  for  an  easy  formula  for  find- 
ing the  area  of  a  segment  of  a  circle,  since  this  area 
is  needed  in  calculating  the  contents  of  horizontal 
cylinders  for  various  depths  of  the  liquid  in  the  cylinder. 
The  content  of  such  a  cylinder  equals  the  area  of  the 
segment  times  the  length  of  the  cylinder. 

No  satisfactory  formula  has  been  developed  for  find- 
ing the  area  of  circular  segments  in  terms  of  the  radius 
and  altitude  of  the  segment.  All  exact  formulas  in- 
volve the  central  angle  subtended  by  the  chord  of  the 
arc,  and  it  is  a  difficult  matter  for  a  practicing  engineer 
to  make  use  of  such  formulas  when  the  altitude  of  the 
segment  alone  is  given. 

AREAS  OF  CIRCULAR  SEGMENTS 


formula  used, 

Area  =  R=  ar 

.versg-(R- 

-h)/  2Rh- 

h' 

Depth 

Area 

Log  Area 

Depth 

Area 

Log  Area 

R= 

R= 

R' 

R' 

1/60  R. 

0  00408 

3  61066 

31/60R. 

0  64320 

1  80831 

2/60  R. 

0  01145 

2  05881 

32  60  R. 

0  67252 

1.82770 

3/60  R, 

0  02091 

2  32035 

33  60  U. 

0  70216 

1  84644 

4/60  R. 

0  03211 

2  50664 

34  60  R 

0  73209 

T  86456 

5/60  R. 

0  04478 

2  65108 

35  60  R 

0  76224 

1  88209 

6/60  R. 

0  05872 

2  76879 

36/60  R, 

0  79267 

1 . 89909 

7/60  R. 

0  07381 

2  86812 

37/60  R. 

0  62334 

T  91558 

8/60  R. 

0  08993 

2  95391 

38/60  R. 

0  85424 

1  93158 

9/60  R. 

0  10705 

1  02959 

39/60  R. 

0  88535 

1.94712 

10/60  R. 

0  12502 

1  09698 

40/60  R. 

0  91670 

1.96223 

1 1  /60  R. 

0  14376 

1  15764 

41/60  R. 

0  94821 

1 . 97690 

12/60  R. 

0  16350 

1  21352 

42/60  R. 

0  97991 

1  99119 

13/60  R. 

0  18387 

1  26451 

43/60  R. 

1  01180 

0  00509 

U/60R. 

0  20492 

1  31158 

44/60  R. 

1  04385 

0  01864 

15/60  R. 

0  22666 

i  35538 

45/60  R. 

1  07610 

0  03185 

16/60  R. 

0  24900 

r. 39620 

46/60  R. 

1  10839 

0  04469 

17/60  R. 

0  27190 

r  43441 

47/60  R. 

1  14087 

0  05724 

18/60  R. 

0  29548 

T  47053 

48/60  R. 

1  17347 

0  06947 

19/60  R. 

0  31957 

r  50457 

49/60  R. 

1  20619 

0  08106 

20/60  R. 

0  34416 

1  53676 

50/60  R. 

1  23901 

0  09311 

21/60  R. 

0  36945 

1  56756 

51/60R. 

1  27193 

0.  10476 

22/60  R. 

0  39483 

1  59641 

52/60  R. 

1  30492 

0  11559 

23/60  R. 

0  42083 

1  62411 

53/60  R. 

1  33904 

0  12659 

24/60  R. 

0  44730 

1  65060 

54/60  R. 

1  37113 

0. 13708 

25/60  R. 

0  47418 

T  67594 

55/60  R. 

1  40433 

0  14747 

26/60  R. 

0  50143 

1  70021 

56/60  R. 

1  43756 

0  15763 

27/60  R. 

0  52910 

1  72354 

57/60  R 

1  47083 

0  16756 

28/60  R. 

0  55711 

1  74594 

58/60  R 

1  50415 

0  17729 

29/60  R. 

0  58549 

F  76752 

59/60  R. 

1 , 53746 

0  18681 

30  '60  R. 

0  61419 

1  78830 

60/60  R. 

1  57080 

0  19612 

Note — Areas  for  various  depths  of  segments  are  found  by  multiplying  numbers 
in  the  second  column  by  the  square  of  the  radius.    To  facilitate  the  work  of  com- 

f>utation  in  making  a  table  to  show  contents  of  tank  for  various  depths  the 
ogarithms  of  the  areas  are  given  in  the  third  column.  The  logarithms  of  the 
contents  in  cubic  feet  for  the  various  depths  are  found  by  adding  the  sum  of  the 
logarithms  of  the  length  of  the  tank  and  twice  the  logarithm  of  the  radius  to  the 
tabulated  logarithm  in  the  third  colunm.  The  logarithm  of  the  contents  in 
gallons  is  found  by  adding  the  logarithm  of  length  and  twice  the  logarithm  of 
radius  and  log  7.4805  to  the  tabulated  logarithm  in  the  third  column  (Log  7.4805 
=  0.87393) .      When  the  depth  is  greater  than  the  radius  the  area  of  the  major 


segment  must  be  found,  which  equals  the  i 
tabulated  area  of  the  small  segment. 


I  of  the  circle  (3.14159  R'),  leas  the 


A  number  of  approximate  formulas  have  been  devel- 
oped for  finding  the  area  of  segments.  The  simplest 
one  gives  area  as  §  AL,  vv'here  A  is  the  altitude  and 
L  is  the  length  of  the  chord  of  the  segment.  This 
formula  assumes  that  the  arc  of  the  circle  corresponds 
to  the  arc  of  a  parabola  and  gives  quite  close  results 
when  the  altitude  of  the  segment  is  less  than  one-fifth 
of  the  radius;  it  cannot  be  used  when  the  altitude  is 
over  one-quarter  of  the  radius.  Other  formulas  for 
finding  approximate  areas  of  segments  do  not  readily 
permit  the  use  of.  logarithmic  computation  and,  further- 
more, are  far  from  accurate. 


The  accompanying  table  has  been  constructed  to  give 
accurate  areas  of  segments  for  various  altitudes  that 
range  from  one-sixtieth  part  of  the  radius  up  to  the 
radius. 

The  area  of  the  major  segment  is  found  by  sub- 
tracting the  area  of  the  tabulated  small  segment  from 
the  area  of  the  circle  (3.14159  R').  Areas  for  various 
altitudes  are  found  by  multiplying  numbers  in  the 
second  column  of  the  table  by  the  square  of  the  radius. 
Each  division  of  the  first  column  represents  an  altitude 
of  one-sixtieth  part  of  the  radius.  Hence  areas  are 
shown  for  every  inch  of  5-ft.  circle,  or  for  every  0.4 
in.  of  a  2-ft.  circle,  etc. 

A  table  showing  the  contents  of  horizontal  cylinders 
for  various  depths  of  the  liquid  can  be  easily  made 
by  using  the  following  table  of  segment  areas.  The 
use  of  logarithms  is  urgently  advised  in  making  a  table 
showing  the  contents  of  tanks.  The  following  illustra- 
tions show  a  method  of  obtaining  the  contents  in  cubic 
feet  and  also  in  gallons : 

Radius  =  5  ft.     Length  =   12  ft.     Log  R=L  =2.47712 
Depth  ^       Log.  Volume,  Cu.Ft.  Volume,   Cu.Ft. 

5/60  R  =     5  inches  2  65108  +  2  47712  =   I    12820  13  43 

?n^!S§  =  "inches  I   67594  +  2  47712  =  2   15306  142  25 

60/60  R  =  60inches  0   19612  +  2  47712  =  2  67324  471.24 

If  it  is  desired  to  find  the  contents  in  gallons,  add 
the  log  (7.4805  R'-L)  to  the  tabulated  logarithm  in  the 
third  column  of  the  table: 

Radius  =  3  ft.     Length  =  10  ft.     Log.  (7  4805  R-L)  =  2  82827 
Depth                                         Log.  Volume,  Gal  Volume,  Gal. 

5/60R=     3  0inches  2  65108+2  82817  =   147925  30   15 

25/60  R  =  15  0  inches  I   67594  +  2  82817  =  2  50411  319  24 

60/60  R  =  36.0  inches  0    19612  +  2  82817  =  3   12429  1.057.5 


A  Decimal  Coinage  for  Great  Britain 

The  full  report  of  the  British  Institute  of  Bankers 
on  the  adoption  of  a  decimal  coinage  and  the  metric 
system  of  weights  and  measures  has  been  made  public. 
The  committee  that  prepared  the  report  believes  that 
the  adoption  of  the  metric  system  will  be  of  great  ad- 
vantage, especially  in  the  extension  of  foreign  trade. 
As  a  prelude  to  the  adoption  of  that  system,  it  believes 
that  a  decimal  system  of  coinage  should  de  adopted  and 
therefore  recommends  such  a  system. 

For  many  reasons,  among  which  is  its  general  ac- 
ceptance as  a  standard  in  foreign  as  well  as  domestic 
trading  the  pound  sterling  must  be  retained  as  the  unit, 
and  the  system  recommended  by  the  committee  is  based 
upon  the  pound  sterling.  A  standard  unit  of  so  high 
a  value  as  the  pound  involves  the  division  into  1000  in- 
stead of  100  parts.  The  present  pound  contains  240 
pence,  or  960  farthings,  so  that  the  smallest  division — 
one-thousandth — would  be  very  nearly  the  value  of  a 
farthing.  This  division  the  committee  would  call  a 
"mil."  The  coinage  proposed  is  as  follows :  Gold,  pound 
or  sovereign,  and  half-sovereign.  Silver,  double  florin, 
200  mils;  florin,  100  mils;  half-florin.  50  mils;  quarter 
florin,  25  mils.  The  half-florin  would  correspond  very 
nearly  to  the  present  shilling.  Nickel,  10-mil  piece,  cop- 
per, four-mil,  two-mil  and  one-mil  pieces.  A  four-mil 
in.stead  of  a  five-mil  piece  is  recommended  because  its 
value  would  be  almost  exactly  the  same  as  that  of  the 
present  penny,  which  is  a  general  standard  in  small 
transactions.  The  diflTerence  in  value  would  be  only 
4^r,  which  would  not  be  noticeable  in  these  small  coins. 
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Flotation  Process  at  Real  del  Monte 
and  Santa  Gertrudis* 

The  Real  del  Monte.  Pachuca,  Hidalgo,  Mexico,  has 
irected  a  50-ton  Minerals  Separation  plant  at  its 
yanide  plant  near  Omitlan.  A  mixture  of  oils  is  used, 
he  proportion  of  each,  per  ton  of  ore  treated  being: 
Jarrett  No.  1  coal-tar  oil,  1.319  lb.;  Barrett  No.  609 
reosote,  1.319  lb.;  No.  80  pine  oil,  0.200  lb.  Costs  of 
iperations  are  given  as  $1.57  (U.  S.  currency)  per 
on,  the  following  results  having  been  obtained: 

FLOT.ATION  RESULTS  .\T  REAL  DEL  MONTE 

Extraction  bv  diftorencr — 63  9%  Ag  60%  Au. 

Tonnaec— Dry  Pulp  1.038  tons  per  hour. 

Dilution— 4  91  Water  to  I  Ore. 

Conditions  of  solutions — Traces  of  CaO. 

Oils  employed: 

larrrit  No.  I  coal  tar      I   319  lb.  per  ton 

larrett  No   609  creosote I    319  lb   per  ton 

inc  tar  No.  80       0  200  lb   per  ton 


Total  oil 

Contents : 

[eads     

'ails  . . . 


Assay  of  Froth  from  Compartments 


2  838  lb 

per  ton 

Grams 
Ag 
382 
134 

Grams 
Au 
1    25 
0  50 

248 

0  75 

Ag 

Au 

5  909 
3  961 
1   779 

1    274 

1  964 

2  595 

22  00 
14  25 
6  00 
4  00 
6  00 
1    25 

At  Santa  Gertrudis  K.  &  K.  and  Callow  machines 
ave  been  installed  with  average  recoveries  of  72 ""i, 
Ithough  as  high  as  78'^c   has  been  obtained. 

There  are  being  constructed  in  the  company  shops, 
dditional  K  &  K  machines  for  an  ultimate  capacity  of 
60  tons  per  day. 


Petroleum  Supply  Decreasing 

The  nation  is  warned  in  a  statement  issued  by  A.  C. 
;-:;dford,  president  of  the  Standard  Oil  Co.,  that  the 
upply  of  oil  products  is  decreasing  alarmingly.  He 
ays: 

In  view  of  the  abnormal  conditions  confronting  the 
ation,  it  is  peculiarly  important  that  the  country 
hnuld  understand  the  serious  situation  now  prevailing 
1  the  petroleum  industry. 

This  country  i.i  producing  crude  oil  at  the  rate  of 
bout  300,000,000  bbl.  a  year,  but  it  is  u.sing  it  at  the 
ate  of  335,000,000  bbl.  a  year.  The  amount  of  crude 
il  in  storage,  all  grades.  May  1,  1917,  was  165,688,797 
bl.  The  countr>'  is  absorbing  the  entire  current  pro- 
uction  and  drawing  very  rapidly  upon  its  reserve  sup- 
lies. 

The  rapid  development  of  the  automobile  is  largely 
esponsible  for  present  conditions.  In  1910  there  were 
00,000  automobiles  in  u.se  in  the  United  States;  in 
916  the  numV)er  wa.-*  2,3,'j0,000.  Today  there  are  more 
han  4,000.000  cars,  demanding  over  40,000,000  bbl.  of 
asoline  a  year.  Other  uses  of  gasoline  and  oil  are  ex- 
anding  upon  an  enormous  scale. 

The  demand  for  oil  products  is  greater  than  the  sup- 
ly  of  crude  oil.  Because  of  the  demand,  the  price  of 
rude  oil   has   risen,  thus  stimulating   more  and   more 

•Abntract.  "Informe  sohre  el  trntnmlento  tip  los  mlneralen  por 
otarlon  en  Ins  CompafllRS  MIncrns  Tachucn  y  Real  del  .Monte  y 
an(a  Oertrudls."  by  .Simeon  Kamlret.  Inspwtor  of  Mlnps,  In 
Ilnletin  MInero.''  Mexiro.  May  1.  1917. 


producers  to  drill  new  wells.  Though  this  drilling  has 
been  going  on  with  great  aggressiveness—because  the 
cost  of  drilling  is  much  greater  than  in  the  past  and 
the  tcLal  successes  fewer  than  ever — the  returns  from 
such  efforts  are  not  as  satisfactory  as  they  were  a  year 
ago.  In  the  first  three  months  of  this  year  4701  wells 
were  completed,  yielding  an  initial  production  per  day 
of  344,876  bbl.  In  1915,  1711  new  wells  yielded  349,010 
barrels. 

In  other  words,  thou.gh  there  have  been  almost  three 
times  as  many  new  wells  drilled  in  1917  as  in  1915,  the 
initial  production  is  considerably  less  than  in  1915. 
The  drilling  of  wells  is  still  going  on,  but  thus  far  there 
has  been  no  increase  in  production  over  last  year  or  the 
year  before. 

The  meaning  of  the  foregoing  is  this:  If  our  Govern- 
ment is  to  have  the  petroleum  it  will  need  to  prosecute 
the  war  successfully  and  supply  all  necessities  directly 
growing  out  of  the  war,  two  steps  will  have  to  be  taken, 
namely : 

1.  The  public  will  have  to  economize  in  the  use  of 
gasoline.  Sufficient  gasoline  should  be  available  to  pro- 
vide for  all  normal  uses  of  automobiles.  But  pleas- 
ure riding  should  be  curtailed.  People  should  look 
upon  their  automobiles  as  necessities  to  be  used  only 
when  needed.  Not  a  gallon  of  gasoline  should  be  used 
in  the  present  emergency  except  for  some  useful  end. 

2.  Every  oil  producer  in  the  country  should  be 
encouraged  as  a  patriotic  effort  to  secure  the  utmost 
possible  output  of  crude  oil.  The  present  expense  of 
drilling  new  wells  is  very  great  and  increasing,  and  the 
results  are  often  discouraging.  But  there  is  oil  to  be 
had  if  producers  in  the  oil  business  will  redouble  their 
efforts  to  get  it  out  of  the  ground. 

The  petroleum  industry  has  gone  into  this  situation 
wholeheartedly  and  with  an  eye  single  to  assisting  the 
Government  in  its  stupendous  problem,  and  I  am  con- 
vinced that  the  Government,  on  its  part,  will  meet  the 
situation  in  a  liberal  and  broad-minded  spirit  and  that 
a  just  price  will  be  paid,  sufficient  for  the  maintenance 
and  development  of  industry. 

In  reliance,  therefore,  on.  the  good  faith  of  the  Gov- 
ernment, there  should  be  no  relaxation  on  the  part  of 
producers  in  their  efforts  to  turn  out  oil,  and  even,' 
private  individual  and  industry  should  consider  it  a 
patriotic  duty  to  observe  all  possible  economy  in  the 
consumption  of  gasoline. 


Acquisition  of  Water  Rights 

By  a.  L.  H.  Street 

Attorney  nt  Inw.  S29  Security   lUilldtnK.  Mlnnenpoll-i.  Minn. 

Under  the  laws  of  California,  where  a  mining  com- 
pany has  diverted  water  from  a  stream  for  a  period  of 
five  years,  such  continued  use,  adverse  to  the  rights 
which  owners  of  downstream  lands  might  have  assert- 
ed, a  prescriptive  right  to  continue  the  diversion  arises, 
according  to  a  late  decision  of  the  California  Supreme 
Court  in  the  case  of  E.  Clemens  Horst  Co.  vs.  Tarr 
Mining  Co..  163  Pacific  Reporter.  492.  But.  on  the 
same  authority,  it  is  the  law  that  the  lower  landowners 
may  restrain  a  subse(iuontly  increased  diversion  of  the 
water  where  the  right  of  the  mining  company  to  di- 
vert the  increased  quantity  has  not  been  acquired  by 
similar  prescriptive  use. 


August  11,  1917 


ENGINEERING  AND  MINING  JOURNAL 


255 


Ingenious  Mill  Run  by  Water  Power 

By  J.  W.  SWAREN* 

An  ingenious  water-power  driven  mill  and  amalga- 
mator has  been  constructed  for  working  the  soft  ore 
of  a  prospect  near  Georgetown,  Calif. 

The  overshot  wa'erwheel,  made  entirely  of  wood,  is 
approximately  16  ft.  in  diameter.  The  shaft  consists 
of  a  12  X  12-in.  timber  turned  to  fit  wooden  bearings. 
The  spokes  of  the  waterwheel  are  4x4  in.,  bolted  to 
the  shaft.  The  wheel  buckets  are  built  of  1  x  12-in. 
planks. 

On  the  end  shown  in  the  illustration,  two  20-gal. 
wooden  casks  are  used  for  amalgamation.     On  the  op- 


AN    INGENIOUS    WATER-POWER-DRIVEN    MILL,    NEAR 
GEORGETOWN.  CALIF. 

posite  end,  by  means  of  wooden  gear  and  pinion,  a 
grinding  mill  of  the  Chilean  type  is  driven.  The  rolls  of 
the  Chilean  mill  are  steel  burrs  that  have  outlived  their 
usefulness  in  an  abandoned  grist  mill.  These  turn  on  a 
stone-floored  wooden  vat,  and  no  screens  are  employed. 
The  ore  is  simply  dumped  into  the  mill  and  ground 
un  il  the  mixture  of  ore  and  water  seems  sufficiently 
thin  for  amalgamation;  the  outfit  is  then  stopped,  the 
charge  of  the  mill  transferred  to  the  amalgamator,  a 
new  charge  put  in  the  mill  and  operation  continued. 
The  main  wheel  runs  at  about  49  r.p.m.,  while  the  mill 
turns  at  about  3  r.p.m.  The  percentage  of  recovery 
was  not  obtainable,  but  the  operators  seem  to  be  well 
satisfied  with  results. 


Ferrotungsten  Exports  from  the  United  States  in 
May  were  463,680  lb.,  the  largest  ever  reported  in  one 
month.  Practically  no  ferrotungsten  was  exported  be- 
fore the  war.  Ferrovanadium  exported  in  May  was 
311,360  lb.,  a  little  less  than  in  March,  but  more  than 
in  any  other  previous  month. 

•Box  R,  R,  2  Hay\\ard.  Calif. 


A  Blast-Furnace  Record 

By  F.  K.  Brunton 

Smelting  Superintendent,  Consolidated  Arizona  Smelting  Co. 

Ten  tons  per  square  foot  of  hearth  area  is  the  re 
remarkable  record  made  by  a  14-ft.  blast  furnace  at  th( 
smeltery  of  the  Consolidated  Arizona  Smelting  Co.,  al 
Humboldt,  Ariz.  The  furnace  is  a  rectangular  water 
jacketed  furnace.  The  following  table  gives  complete 
data  concerning  it : 

FURNACE    D.-iTA 

Width  at  tuyeres 52  in 

Length  of  furnace 1 68  in 

Sq.ft.  hearth  area 60  6( 

Height  of  furnace II  ft.  6  in 

Distance  tuyerea  to  top 8  ft.  6  ir 

Distance  tuyeres  to  sole  plate 3  ft 

Diameter  of  tuyeres 4  in 

Center  to  center  tuyeres I  5  ir 

Number  of  tuyeres 2'. 

Tuyere  area 276,  46  sq. in 

Tuyere  area  per  sq.ft.  of  hearth  area .    4  56  in 

Cu.ft.  air  per  minute 20, 00( 

Air  pressure 26  to  30  oz 

Tons  smelted  per  24  hours 60^ 

Tons  per  sq.ft.  hearth  area  per  24  hours 10.0' 

Per  cent,  coke 9.  ] 

It  taps  from  the  side  through  a  water-cooled  coppei 
breast  jacket  with  a  water-jacketed  spout  and  a  water- 
cooled  copper  lip  into  a  pear-shaped  settler  27  ft.  long 
13  ft.  wide  and  55  in.  deep.  It  has  practically  no  cru- 
cible as  it  is  bricked  up  to  within  three  inches  of  the 
tuyeres  on  each  end  and  the  bottom  slopes  toward  the 
middle  so  that  it  is  just  below  the  connection  hole  at  the 
center. 

The  furnace  is  fed  mechanically  with  six  charge  cars 
of  the  old  Anaconda  type,  having  a  capacity  of  60  cu.ft 
each,  and  dumped  by  means  of  an  air  lift. 

The  charge  is  put  in  as  follows:  Two  cars  of  coke 
holding  800  lb.  each  are  dumped  in,  followed  by  two  car.' 
of  ore  of  8000  lb.  each  on  top  of  it  fi-om  the  same  side 
of  the  furnace.  This  is  repeated  on  the  other  side 
of  the  furnace  for  the  next  charge.  The  charge  consists 
of  ore,  converter  slag  and  limestone,  and  has  the  follow- 
ing composition:  33.5%  SiO,,  26.8%  Fe,  8.6%  CaO 
10.4%  S,  3,12%  Cu,  which,  with  an  80'';  sulphur 
elimination,  gives  a  38%  matte,  and  a  slag  running  40% 
SiO„  30%  Fe,  10.2^^  CaO,  0.25%  Cu. 


Use  Mean  Sea  Level  as  Datum 

In  the  pamphlet  just  published  by  the  Coast  and  Geo- 
detic Survey,  entitled  "The  Use  of  Mean  Sea  Level  as 
the  Datum  for  Elevations,"  is  discussed  the  desirabilitj 
of  having  a  single  plane  for  the  whole  country,  to  which 
all  elevations  would  be  referred.  This  plane  is  that  ol 
mean  sea  level,  which  is  supposed  to  be  a  continuous 
plane  throughout  the  country  from  ocean  to  ocean. 

For  a  number  of  years  the  Coast  and  Geodetic  Survej 
has  extended  a  network  of  elevations  of  high  accuracy 
inland  from  the  coasts,  with  the  elevations  of  its  mon- 
uments all  referred  to  mean  sea  level.  The  publicatior 
of  the  present  report  is  to  encourage  the  adoption  anc 
use  of  mean  sea  level  as  the  datum  for  elevations  by  al 
civil  engineers  and  surveyors.  It  is  believed  that  the 
adoption  of  this  plane  will  aid  in  the  commercial  anc 
industrial  development  of  the  country. 

The  pamphlet,  which  is  called  Special  Publication  No 
41,  of  the  Coast  and  Geodetic  Survey,  may  be  obtained 
free  of  charge  from  the  Division  of  Publications,  De- 
partment of  Commerce,  Washington,  D.  C. 
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Events  and  Economics  of  the  War 


nimiiimiiimiimmniiniiiiiiirfflmmmiinnimmimniiinrmmnnininpniiininnin 


mnnmmnninmniitiinimnnrnnniininnniiii: 


During  the  last  week  the  British  drive  in  Flanders 
absorbed  the  attention  not  only  by  reason  of  the  possible 
results  to  be  gained — the  Belgian  Coast — but  also  be- 
cause of  the  power  manifested  against  the  German  at- 
tack. The  situation  remains  turbulent  in  Russia,  with 
Kerenskj'  again  at  the  head.  The  Russians  are  being 
driven  out  of  Bukowina  by  the  Teutonic  forces. 

At  home,  Congress  talks  on  the  food  and  revenue 
bills.  An  embargo  has  been  placed  against  the  export 
of  ship  steel.  Steel  ships  of  over  2500  tons  being  built 
have  been  commandeered  by  the  Government.  Men 
for  the  National  Army  are  being  selected.  Support 
of  the  Government  is  urged  upon  labor  by  Gompers. 
No  visible  move  has  been  made  as  yet  to  suppress  I. 
W.   W.  agitators  throughout  the  country. 


Work  for  Engineers 

Brigadier  General  Black,  chief  of  engineers  of  the 
army,  says:  American  engineers  must  undertake  large 
operations  in  construction  and  repair  of  bridges  in 
France.  They  must  repair  and  maintain  roads  and 
highways  over  which  our  supplies  will  be  brought  up  to 
the  battle  line.  To  accomplish  this  work,  the  same 
kind  of  street  and  road  equipment  as  is  used  in  our 
leading  American  cities  will  have  to  be  shipped  to  the 
front.  Our  engineers  will  equip  piers  and  wharves  in 
France  utilized  by  American  forces  with  terminal  fa- 
cilities required  by  our  armies.  Lumber  for  this  work 
will  be  cut  from  European  forests  by  regiments  of 
American  foresters. 

Special  mining  companies  will  be  formed  for  the 
purpose  of  carrying  on  the  intricate  operations  involved 
in  modern  trench  warfare.  For  this  work  expert 
miners  will  be  chosen. 


Avoiding  Manganese  Waste 

A  translation  of  a  paper  read  at  a  meeting  of  the 
A.ssociation  of  German  Ironmasters,  made  by  Sir  Rob- 
ert Hadfield,  appears  in  a  recent  issue  of  Iron  Age.  In 
the  discussion  of  the  paper,  which  is  also  reproduced, 
a  member  of  the  association  said  in  regard  to  the 
creation  of  an  Institute  for  Metallurgical  Research: 

A  plethora  of  problems  will  confront  the  Institute  about 
to  be  founded.  AmonK  them  arc  the  desulphurization  of 
blast-furnace  coke  and  the  saving  entailed  thereby  of  man- 
ganese in  blast-furnace  working,  the  desulphurization  of  and 
elimination  of  manKanese  from  Thomas  slag  and  the  better 
utilization  of  the  waste  products  of  metallurgical  working 
In  general. 

Permit  me  to  discuss  briefly,  in  particular,  one  of  these 
problems.  Just  picture  to  yourselves  that,  with  the  present 
utilization  of  our  Thomas  slag,  we  are  causing  each  year 
.300,000  tons  of  iron  and  1. 'SO ,000  tons  of  manganese,  in  the 
form  of  their  oxides  to  be  scattered  on  the  fields  and 
meadows  of  foreign  countries,  which  is  not  particularly 
gratifying  to  these,  nor  can  it  afford  any  gratification  to  our 
economic  life,  seeing  that  it  represents  an  annual  loss  of  20 
to  30  million  marks.  If  we  can  succeed  in  abstracting  the 
manganese  and  iron  from  the  Thomas  slag,  we  shall  not 
only  save  a  great  part  of  thig  loss,  to  the  benefit  of  our 


national  economy,  but  in  consequence  thereof  we  shall,  more- 
over, reduce  by  many  hundred  thousands  of  tons  the  quan 
tity  of  manganese  and  iron  ores  to  be  extracted  from  our 
mines  by  us  per  annum.  I  will  only  mention  incidentally 
that  in  the  end  this  will  also  afford  some  relief  with  regard 
to  the  whole  labor  question,  which  after  the  war  will  con 
front  us  in  an  accentuated  form. 

Every  practical  man  will  clearly  understand  how  import- 
ant the  solution  of  these  questions  is  for  our  whole  economic 
life.  And,  thanks  to  the  high  esteem  in  which  we  hold 
science,  we  may  confidently  hope  that  we  shall  find  tha 
key  to  the  solution  of  most  of  them. 


Shortage  of  Oil 


Following  closely  on  the  warning  of  President  Bed 
ford  of  the  Standard  Oil  Co.  that  we  are  headed  directly 
for  an  oil  famine,  comes  word  that  the  Defense  Council 
expects  the  supply  to  run  short. 

"Data  secured  by  the  nav>',"  says  the  New  York  S"n, 
"indicate  that  the  total  shortage  may  amount  to  more 
than  120,000,000  bbl.  Production  is  expected  to  de- 
crease approximately  9,000,000  bbl.  unless  the  na\-y 
reserves  are  tapped  or  the  output  of  the  Mexican  field 
is  increased.  The  Defense  Council  probably  will  urge 
upon  the  country  the  strictest  conservation  of  oil,  evon 
if  the  output  is  increased  by  resorting  to  the  reserve 
The  army's  recent  order  for  25,000  motor  trucks  wi 
be  followed  by  other  large  contracts,  so  that  addei 
motor  transportation  alone  will  call  for  an  enormoul 
amount  of  gasoline.  The  great  aircraft  program  and 
the  ever-growing  demand  for  oil  by  the  navy  for  its 
ships  will  require  millions  of  barrels  more." 

In  view  of  the  threatened  shortage  at  home,  the 
figures  of  the  Foreign  Commerce  Bureau,  showing  the 
expansion  in  the  countr>-'s  export  business  in  mineral 
oils,  are  of  interest.  According  to  these  figures  for 
the  11  months  of  the  fiscal  year  ended  June  30.  as 
given  in  the  New  York  Times,  total  shipments  abroad 
of  mineral  oils  of  all  classes  reached  the  unprecedented 
total  of  2,483,601,229  gal.,  the  value  of  which  was 
placed  at  $203,756,064.  In  the  corresponding  period 
of  1916  such  shipments  were  2,220,211,439  gal.,  worth 
$146,822,199,  while  in  1915  period  the  outgoing  shii> 
ments  aggregated  1,975.861,237  gal.,  valued  at  $120. 
243,484.  These  totals  covered  such  products  as  crud. 
gas,  fuel,  refined,  illuminating,  lubricating  and  hea\> 
paraffin  oils,  as  well  as  gasoline  and  naphthas  of  various 
classes.  , 


Nonessential  Railroad  Construction  " 
Undesirable 

The  Railroads'  War  Board  earnestly  recomniend« 
that  during  the  war  the  railroads  he  required  by  the 
public  authorities  to  make  improvements  and  carry 
out  projects  involving  the  expenditures  of  money  and 
labor  only  when  they  are  absolutely  essential  for  war 
purposes  or  public  safety.  The  prevailing  high  in- 
terest rate  on  money,  the  difficulty  of  raising  money  in 
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competition  with  the  tax-free  issues  of  the  Government, 
the  excessive  cost  of  supply  and  labor,  the  delay  in 
obtaining  material,  the  possible  blockade  of  traffic  and 
the  diversion  of  labor  all  contribute  to  make  nones- 
sential construction  undesirable  during  the  war. 

The  board  considers  that  the  erection  of  new  sta- 
tions and  the  elimination  of  grade  crossings  are  among 
the  nonessential  improvements  which  should  be  de- 
ferred. It  suggests  that  the  basis  for  consideration 
of  new  projects  at  this  time  should  be  the  increase  in 
the  capacity  of  the  carriers  for  national  service. 


ordered,   and   there   are   negotiations   for    17,000   cars, 
About  100,000  kegs  of  spikes  are  wanted. 


The  Liberty-Loan  Cycle 

Through  the  sale  of  Liberty-Loan  bonds  the  United 
States  is  borrowing  large  sums  of  money  from  its  citi- 
zens, its  business  men,  farmers,  bankers,  wage  earners, 
merchants,  manufacturers.  The  Government  collects 
this  money  and  disburses  it  in  two  ways.  Part  it  ex- 
pends itself  and  part  it  loans  our  allies.  The  United 
States  and  these  other  governments  spend  it  for  Ameri- 
can products  and  American  labor,  and  it  goes  back 
directly  into  the  hands  of  the  people,  the  American 
business  man,  farmer,  banker,  wage  earner,  merchant 
and  manufacturer. 

This  is  the  cycle.  John  Smith,  the  farmer,  and 
Thomas  Brown,  the  wage  earner,  each  has  purchased 
a  Liberty-Loan  bond,  paying  down  the  initial  pay- 
ment of  2%.  On  June  28  they  made  the  18 ^o  payment, 
depositing  the  amount  in  their  banks  and  sending 
checks  to  the  Federal  Reserve  Bank  of  their  district. 
The  Federal  Reserve  Bank  collects  the  check  and  re- 
deposits  the  money  with  the  local  banks.  Later  the 
Treasury  Department  draws  against  it  and  the  money 
is  again  lodged  with  the  Federal  Reserve  Bank.  It 
is  almost  immediately  withdrawn  from  the  Federal 
Reserve  Bank  either  by  the  United  States  or  by  some 
foreign  government  engaged  in  war  with  Germany  to 
which  the  United  States  has  advanced  money  and  is 
paid  out  for  American  products  or  labor. 

Therefore  the  money  paid  in  by  the  aforementioned 
John  Smith  and  Thomas  Brown,  on  June  28,  in  part 
payment  of  their  Liberty-Loan  bonds  may  have  got 
back  into  their  hands  in  time  to  make  up  part  of  their 
payments  due  on  July  30. 


Government  Buys  Rails 

In  its  last  issue.  Iron  Age  says : 

Chief  of  passing  developments  have  been  the  buy- 
ing of  150,000  tons  of  rails  by  the  Government  for  the 
building  of  a  double-track  railroad  from  its  French 
port  to  its  battle  front,  a  marked  reduction  in  out- 
put of  steel  works  and  rolling  mills  due  to  the  extreme 
heat  in  all  producing  districts,  and  the  efforts  of  man- 
ufacturers in  steel  and  metal-working  lines  to  have 
exempted  from  conscription  enough  employees  to  hold 
output  of  war  materials  where  it  is. 

The  Government's  railroad  operations  in  France  will 
be  on  a  large  scale,  and  a  vast  engineering  program  is 
involved.  There  will  also  be  considerable  buying  of 
light  rails  for  portable  tracks.  The  standard  sec- 
tions just  bought  are  80-lb.  rails.  Either  bessemer  or 
openhearth  rails  will  be  accepted.  For  the  Govern- 
ment's   French    railroad    300    locomotives    have    been 


Du   Fonts  in  Coal-Tar  Dye  Field 

The  entry  into  the  coal-tar  dye-making  field  is  an- 
nounced by  E.  I.  du  Pont  de  Nemours  &  Co.  An 
extensive  plant,  says  the  New  York  Tribune,  has  been 
started  at  Deepwater,  N.  J.,  adjoining  the  company's 
chemical  department. 

After  years  of  study  of  the  dye  industry  the  com- 
pany now  feels  warranted  in  investing  the  millions 
needed  to  put  the  industry  on  a  basis  to  meet  the  com- 
petition of  the  German  manufacturers  after  the  war. 
The  great  development  of  the  company  in  the  manu- 
facture of  explosives  and  chemicals  has  brought  it 
logically  into  the  field  of  synthetic-dyestuffs  manufac- 
ture. 

The  development  will  be  progressive,  starting  with 
certain  products  and  increasing  as  rapidly  as  possible. 
The  company's  laboratories,  with  their  experts,  will 
be  at  the  disposal  of  all  consumers. 


Changes  in  the  Shafroth  Bill 

Washington  Correspondence 
Material  changes  have  been  made  by  the  House  Com- 
mittee on  Mines  and  Mining  in  Senator  Shafroth's 
bill  providing  for  the  suspenson  of  assessment  work 
on  mining  claims.  The  amended  bill  will  be  reported 
to  the  House  within  the  next  few  days  as  follows: 

To  suspend  the  requirements  of  annual  assessment  work 
on  mining  claims  during  the  year  1917. 

Resolved  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled.  That 
in  order  that  labor  may  be  most  effectively  used  in  raising 
and  producing  those  things  needed  in  the  prosecution  of  the 
present  war  with  Germany,  that  provision  of  section  2324 
of  the  Revised  Statutes  of  the  United  States  which  requires 
on  each  mining  claim  located,  and  until  a  patent  has  been 
issued  therefor,  not  less  than  $100  worth  of  labor  to  be 
performed  or  improvements  to  be  made  during  each  year, 
be,  and  the  same  is  hereby,  suspended  during  the  year  1917: 
Provided,  That  every  claimant  of  any  such  mining  claim 
in  order  to  obtain  the  benefits  of  this  act  shall  file  or  cause 
to  be  filed  in  the  office  where  the  location  notice  or  certifi- 
cate is  recorded  on  or  before  Dec.  31,  1917,  a  notice  of  his 
desire  to  hold  said  mining  claim  under  this  act. 

This  act  shall  not  be  deemed  to  amend  or  repeal  S.  J.  Res. 
33  of  the  Sixty-fifth  Congress. 


War  Savings  Certificates 

The  New  York  Tribune  says  the  Treasury  is  con- 
sidering the  issuance  of  war-savings  certificates,  pos- 
sibly in  denominations  as  low  as  $5,  in  connection  with 
the  next  installment  of  the  Liberty  Loan.  Certificates 
may  be  purchased  at  post  offices,  to  be  converted  into 
bonds  when  the  owner  has  accumulated  a  sufficient 
number. 


Director  General  of  Railways 

President  Felton  of  the  Chicago  Great  Western  road, 
designated  several  months  ago  to  direct  operations 
for  railroad  rebuilding  in  France,  has  been  given  au- 
thority by  the  War  Department  to  oversee  all  pur- 
chases of  railroad  materials  by  the  department  and 
supervise  routing  of  troop  trains  in  this  country.  He 
will  have  the  title  of  Director  General  of  Railways. 
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The  Ag-new,  a   typical   small  pit  operation  on   the   Mesabi  range,  near  Hibbing,  Minn. 
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The  Albany  mine,  near  Hibbing,  where  the  milling  system  of  mining-  J-  i         ■  „,,ne  is  shown  in  backgroimd 

VIEWS  SHOWING  TWO  METHODS  OF  MINING  ON  THE  .MK.SAUI   JU.X   l..v.\UE  IN  MINNESOTA 
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It  may  be  broadly  stated  that  every  mining  property 
acquired  or  controlled  by  the  .smelter.s  means  a  closing 
down  of  one  or  more  independent  producers.  In  other 
words,  we  are  in  a  vicious  circle,  the  independent  mine 
owners  and  operators  being  the  center,  surrounded  by 
the  custom  smelters  and  their  mining  departments. 
The  inevitable  result  will  be  the  curtailment  of  pro- 
duction by  the  independent  mines  as  well  as  the  dis- 
couragement of  prospecting  and  developing  of  new 
properties. 

This  situation  will  result  in  placing  in  the  hands  of 
the  smelters,  which  are  controlled  by  two  or  three  groups 
of  e.xtremely  powerful  corporations,  the  metal  production 
of  the  country  and,  incidentally,  its  price. 

E.xperience  has  shown  that  this  is  an  extremely 
dangerous  procedure  for  both  the  consumer  and  the  in- 
dependent producer  of  new  material.  It  would  be 
profitable  to  the  mining  industrj-  to  produce  some  solu- 
tion of  the  problem  fair  to  the  smelters,  the  subsidiary 
mining  departments  of  the  smelting  firms  and  to  the 
independent  mine  operators,  developers  and  prospectors. 

Tucson,  Ariz.,  July  12,  1917.    Arthur  C.  Wheatley. 


The  Smelters  and  the  Mines 

I  have  not  seen  any  reference  in  the  Journal  to  the 
abnormal  conditions  existing  between  the  custom  smelt- 
ters  and  the  independent  miners  and  operators  that  now 
prevail  in  the  Southwest  and  throughout  the  mining 
sections  of  the  country  at  large.  Briefly,  the  situation 
is  as  follows:  The  high  price  of  metals  has  brought 
about  a  large  production  of  ore.  Mines  having  con- 
tracts with  the  smelters  or  offering  ore  of  high  value 
can  dispose  of  their  products.  Those  properties  having 
no  contract  and  producing  ores  of  only  moderate  value 
are  unable  to  find  a  market. 

This  condition  necessarily  restricts  the  development 
of  properties  and  discourages  the  prospector  and  inde- 
pendent operator,  who  are  the  real  discoverers  and  de- 
velopers of  large  properties.  Without  them  there  would 
be  no  properties. 

The  reason  given  by  the  smelters  for  refusing  ore  is 
that  they  are  overstocked.  This,  in  a  measure,  is  true, 
but  is  not  the  whole  truth.  To  the  outsider  the  sit- 
uation appears  as  follows:  The  smelters  own  mines  or 
control  mines  and  are  constantly  acquiring  further  con- 
trol of  other  mines  by  purchase  or  otherwise.  The 
mining  department  of  the  smelting  firms  never  take 
over  the  property  that  is  not  already  extensively  devel- 
oped and  proven.  They  never  risk  money,  as  does  the 
prospector  and  independent  operator,  to  develop  a  small 
property  or  a  prospect.  The  only  property  they  will 
take  over  is  one  in  which  there  is  sufficient  ore  blocked 
out  and  in  sight,  not  only  to  cover  whatever  money  they 
pay  out  on  purchase  account,  but  to  cover  all  costs  of 
mining  and  further  development.  This,  of  course,  is  a 
safe  busines.s — not  always  good  business — but  it  brings 
about  a  situation  that  ought  to  be  analyzed. 

The  developer  must  sell  his  ore  as  mined.  If  he  can- 
not do  so,  he  has  to  stop.  This  places  in  the  hands  of 
the  mining  departments  of  the  smelting  firms  the  control 
of  the  ore  production  of  the  country. 

A  property,  under  the  independent  operator,  pro- 
ducing a  certain  tonnage  with  reserves  blocked  out,  is 
acquired  by  the  mining  department  of  a  custom  smelt- 
ery.   The  next  steps  are  as  follows: 

Its  production  is  forced  to  all  it  will  bear,  and  the  ore 
reserves  are  exploited ;  and  often  when  the  next  option 
payment  is  due,  no  development  has  been  done,  the  re- 
.serves  are  about  exhausted  and  the  mining  department 
returns  a  deteriorated  property  to  the  original  owner. 
To  take  care  of  this  forced  production,  one  or  more 
independent  producers  whose  contracts  expire  or  who 
have  been  .shipping  without  contract  find  they  cannot 
get  a  renewal  or  are  notified  that  no  further  shipments 
will  be  accepted ;  hence  the  closing  down  of  the  proper- 
ties. Their  only  recourse  then  is  to  option  or  sell  to  the 
mining  department  of  the  smelting  company  at  their 
figure,  the  properties  thu.s  forced  out  of  business.  This 
again  leads  to  another  condition  through  which  the 
smelters  acauire  control  of  metal  production. 


Professional  Mistakes 

It  has  frequently  been  suggested  through  the  columns 
of  the  Journal  that,  since  all  contributions  from  oper- 
ators tell  of  successes,  either  in  methods  or  appliances, 
someone  ought  to  relate  his  failures.  Much  could  be 
learned  from  them.  So  far  as  is  known,  this  has  not 
been  done.  Naturally,  many  failures  have  been  balanced 
by  success  accomplished  at  the  same  property  during 
the  same  period,  the  negative  results  not  necessarily 
appearing  in  the  general  results  in  such  a  glaring 
manner  as  would  have  been  the  case  had  the  opera- 
tions been  confined  to  the  detail  involving  the  failure. 
At  times  justification  might  be  found  in  the  claim 
that  while  the  work  performed  was  apparently  wrong, 
continuance  along  the  same  general  lines  might  have 
eventually  brought  success. 

If  there  is  a  pursuit  that  lends  itself  to  plausible 
explanation  as  to  why  things  went  wrong,  it  is  mining. 
Theory  goes  wrong,  grade  of  ore  falls  off;  ground 
cave.s;  things  that  should  have  happened,  did  not  hap- 
pen ;  things  that  should  not  have  happened,  did.  All 
plausible.  The  operator  hears  them  from  his  staff 
and  also  at  times  tells  them,  and  there  is  no  way  to 
prove  that  the  cause  is  not  in  absolute  accord  with 
the  explanation,  or  that  the  explanation  is  not  in 
accord  with  the  cause.  The  instances  of  failure  noted 
here  are  actual  ones  and  can  either  be  admitted  or 
"explained." 

A  moderate-sized  orebody  was  encountered  which, 
owing  to  its  nature,  had  to  be  square-set.  Filling 
costs  were  high;  timber  co.sts  were  high.  Through 
orders  (my  own)  no  more  timber  was  used  than  was 
absolutely  necessary  for  safety  and  the  stope  was  only 
partly  filled.     The  result  was  a  collapsed  stope,  2500 
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tons  of  known  ore  lost.  One  thousand  dollars  expended 
judiciously  might  have  earned  $10,000  from  known 
ore.  (The  term  "known  ore"  is  used  here  with  the 
hope  that  the  probable  ore  was  not  there  to  make 
the  matter  worse.) 

That  other  orebodies,  encountered  later,  made  a 
profit  which  absorbed  this  loss  does  not  justify  the 
loss  of  the  stope.  The  $10,000  is  still  there,  now  un- 
recoverable except  at  a  cost  far  in  excess  of  its  value. 
Economy  is  no  excuse  for  this  loss,  as  there  was  no 
shortage  of  funds  for  the  work  and  no  reason  for  it 
other  than  bad  judgment.  At  this  same  property  con- 
siderable old  equipment  was  used.  First  economy  was 
later  proved  a  great  expense.  Old  boilers  and  hoists 
had  to  be  replaced  at  a  time  when  it  was  most  incon- 
venient. 

In  a  district  of  many  parallel  veins,  some  of  which 
were  barren,  I  became  imbued  with  the  idea  that  a 
certain  vein  near  moderately  profitable  workings 
should  carry  workable  values.  Indications  were  that 
it  was  unsafe  to  cut  this  vein  on  account  of  water 
contained  in  the  higher  levels,  where  it  had  been  pros- 
pected. A  crosscut  tapped  both  the  vein  and  the  water, 
and  it  took  a  year's  profit  and  more  to  make  up  for 
bad  judgment. 

In  a  well-known  copper  district,  where  property 
adjoining  the  productive  center  was  more  or  less 
mineralized,  I  had  the  choice  of  two  prospects — one 
with  a  good  surface  showing  of  zinc,  the  other  with 
a  poor  showing  of  copper.  I  picked  the  copper  and 
a  "lemon,"  and  a  tenth  of  a  million  went  with  the 
lemon.  Half  a  million  dollars  profit  came  with  the  zinc 
property. 

I  was  called  upon  to  reorganize  and  develop  a 
property  which,  having  been  operated  for  years,  had 
been  allowed  to  get  into  a  bad  state  of  repair.  Work 
had  never  been  done  in  a  modern  way.  The  tunnels 
were  small  and  the  shafts  crooked ;  in  fact,  the  property 
was  in  such  shape  that  it  was  extremely  difficult  to 
decide  what  to  do.  I  went  to  work  to  rejuvenate  the 
old  workings,  modify  old  stoping  methods  and  develop 
new  territory.  The  development  went  fairly  well;  the 
modification  of  methods  went  worse  well,  while  the 
rejuvenation  went,  Oh  —  well,  and  the  money,  close 
to  $200,000,  to  — well! 

When  some  of  our  fortunate  operators  are  telling 
of  their  successes,  they  forgot  to  tell  of  their  reverses, 
losses  and  blunders.  Since  this  letter  is  written  about 
blunders,  there  will  be  no  compensation  in  the  way  of 
giving  good  results  obtained.  To  continue:  What  is 
the  cause  of  failure?  Is  there  any  basic  cause  for  the 
bad  judgment  frequently  displayed  in  mining  opera- 
tions? There  are  three  underlying  and  unexplainable 
causes  that  produce  the  effect — snap  judgment,  poor 
judgment  and  no  judgment. 

Snap  judgment  is  the  forming  of  an  opinion  vi'ithout 
the  necessary  data  or  information  to  justify  it,  and  at 
the  same  time  requiring  an  over-amount  of  evidence 
in  contra  to  alter  it.  As  examples:  Mistrust  of  a 
claim  and  owner,  absolutely  a  stranger,  of  whom  one 
has  no  knowledge  other  than  outward  personal  appear- 
ance, will  often  start  an  opinion  that  is  hard  to  dispel 
and  may  operate  against  a  favorable  consideration  of 
a  prospect  or  mine.  Dislike  of  a  certain  district, 
weather,  accommodations,  climate.     Overestimation  of 


one's  own  ability  to  do  something  a  little  better  than 
the  other  fellow  did  it,  or  make  good  where  he  failed, 
before  going  into  the  details  as  to  why  he  failed,  or 
by  making  a  comparison  of  what  you  know  you  can 
do  under  one  condition  against  what  you  do  not  know 
that  you  can  do  in  another. 

Poor  judgment  is  poor  analysis  of  abstract  data,  in 
selection  of  methods,  employees,  materials,  etc.  Many 
times  poor  judgment  might  be  considered  as  ignorance 
or  ignorance  as  poor  judgment — the  resultant  from 
either  is  likely  to  be  the  same. 

No  judgment  is  a  subject  that  requires  no  discussion. 

It  is  rather  unusual  to  consider  failures,  therefore 
the  classification  is  difficult.  It  is  a  question  whether 
to  begin  with  "no  judgment"  and  ascend  to  "snap  judg- 
ment," or  to  begin  at  "no  judgment"  and  descend  to 
"snap  judgment."  Perhaps  "poor  judgment"  should 
be  at  the  top  or  at  the  bottom.  There  are  six  ways 
to  write  the  three  classifications,  and  there  are  about 
six  ways  of  applying  each  classification.  In  my  own 
case,  I  think  that  the  three  classifications  can  be  ap- 
plied in  the  six  ways  to  each  of  the  cited  failures, 
blunders  or  disasters  that  I  have  confessed. 

Do  not  think  that  the  mistakes  or  blunders  cited 
are  all  that  I  have  made.  They  are  only  a  few  of 
them,  and  please  do  not,  everybody  who  has  had  about 
the  same  thing  happen  at  their  property,  say:    "Yes, 

that  was ,"  for  perhaps  it  wasn't  and  that  would 

be  "snap  judgment."  If  you  really  want  to  know,  if 
you  will  write  to  the  editor,  he  can  tell  you,  but  like 
the  Chinaman  in  Mexico  who  was  beaten  by  a  bunch 
of  revolutionists  for  yelling  "Viva  Huerta,"  and  then 
by  the  Huertistas  for  yelling  "Viva  Villa,"  when  asked 
the  next  time  "Quien  Viva?"  answered,  "You  holler 
first."  R.  E.  Morse. 

St.  Louis,  Mo.,  July  14,  1917. 

The  Corocoro  Mill,  Bolivia 

In  the  Journal  of  June  16,  1917,  in  an  article  entitled 
"The  Proposed  Corocoro  Mill,  Bolivia,"  by  Mark  R. 
Lamb,  I  note  that  the  author  in  his  remarks  on  the 
native  copper  ores  at  Corocoro,  makes  the  following 
statement :  "In  order  to  give  an  idea  of  the  facility  with 
which  the  native  copper  ores  are  concentrated  as  com- 
pared, for  example,  with  the  native  copper  deposits  of 
Lake  Superior,  I  would  hazard  a  guess  that  a  h'^c  ore 
at  Corocoro  would  be  more  profitable  than  S'c  ore  at 
Lake  Superior,  taking  into  consideration  the  cost  of 
mining  and  concentration,  and  this  in  spite  of  the  fact 
that  Corocoro  is  a  long  way  from  the  machinery  and 
copper  markets." 

Having  had  charge  of  some  extensive  examination 
work  in  Corocoro  district  in  1915-16,  in  the  course  of 
which  I  spent  several  months  there  and  went  quite  fully 
into  the  matter  of  the  working  costs  at  the  properties  of 
both  of  the  principal  operating  companies  there — the 
Cia.  Corocoro  de  Bolivia,  mentioned  in  Mr.  Lamb's  ar- 
ticle, and  the  Corocoro  United  Copper  Mines  Co.— Mr. 
Lamb's  opinion  is  of  considerable  interest  to  me,  par- 
ticularly as  it  is  radically  different  from  my  own  opinion 
in  this  regard.  I  would  be  greatly  interested  if  Mr. 
Lamb  would  state  in  detail  the  basis  for  this  opinion 
which  he  has  expressed.  Leighton  Stewart. 

New  York,  July  10,  1917. 
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Condensation  of  Water  at  Coolgardie, 


Western  Australia 


By  Leonard  Goodday 

Civil  and  MiiiitiK  Engineer.  Ottawa,  Otit. 

In  the  early  days  the  want  of  water  in  the  Australian 
bush  was  a  serious  drawback,  as  the  rivers  are  few  and 
far  between.  In  the  gold-mining  districts  of  Coolgardie 
and  Calgoorlie,  Western  Australia  (which  towns  are 
about   387    miles    east    of    Perth),    where    mining   was 
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.started  about  the  year  1892,  water  wa.s  obtained  at 
depths  varying  from  60  to  ."JOO  ft.,  but  it  was  in  every 
case  impregnated  with  soluble  salts  of  various  kinds, 
making  it  totally  unfit  for  domestic  purposes,  unless  dis- 
tilled once,  and  sometimes  twice.  I  should  say  that 
when  lakes  in  Western  Australia  were  dried  up,  the  beds 
of  most  of  them  would  have  a  layer  of  about  2  ft.  or 
more  of  these  salts. 

Having  no  means  to  condense  wacr  in  the  usual  way, 
by  allowing  steam  to  pass  through  a  pipe  coil  in  a  tank 
of  circulating  water,  large  tanks  of  corrugated  gal- 
vanized iron  were  made  from  7  to  10  ft.  in  diameter  by 
].%  to  20  ft.  in  height,  resting  on  J-in  boiler  plates 
resting  on  solid  stone  foundation,  wi'h  a  furnace  under- 
neath the  center  for  burning  wood  of  which  there  is 
a  plentiful  supply. 


Referring  to  the  sketch,  it  will  be  seen  that  the  con- 
densation of  steam  is  accomplished  by  means  of  gal- 
vanized piping  from  12  to  15  in.  in  diameter,  and  having 
a  drop  of  about  l"";^,  connecting  the  boiler  and  condensed- 
water  tanks  which  are  placed  300  to  400  ft.  apart;  the 
difference  of  temperature  between  the  boiling  water  and 
the  atmosphere  (highest  in  the  summer  about  180~  F., 
and  in  the  winter  120^  F.  in  the  sun,  and  at  nights  60' 
to  70°  F.  in  the  summer  to  40°  F.  in  the  winter)  causing 
the  condensed  steam  to  trickle  along  this  connecting 
pipe.  The  furnace,  as  will  be  seen,  is  made  right 
through  and  connected  to  a  chimney  made  of  masonry 
and  iron  tubing,  as  shown,  or  with  masonry  only.  The 
hardwood  (gum  and  jarrah)  gives  out  intense  heat  for 
some  time.  The  pit  in  front  is  easy  of  access  for  firing. 
The  tank  is  filled  through  the  manhole  at  top.  Two  pet- 
cocks  are  fixed  at  the  side  of  each  tank  for  gaging  the 
amount  of  water  in  the  tanks.  Some  of  the  larger  min- 
ing companies  used  (o  sell  water  to  the  smaller  ones,  in 
which  case  the  condensed  water  or  supply  tank  would  be 
supported  high  enough  to  enable  small  tanks  on  trolleys 
to  be  backed  up  for  filling.  The  boiler  would  be  filled 
up  to  4  ft.  from  the  top,  which  would  amount  to  about 
7812  gal.,  say  35  tons,  and  the  supply  tank  would  be 
filled  to  about  33  tons.  Water-works  were  erected  about 
1900,  good  water  being  obtained  about  200  miles  away. 

Ore-Chute  Door 

The  circular  door  frequently  used  on  ore  chutes  and 
ore  bins,  swinging  on  a  circle,  frequently  sticks,  owing 
to  the  cutting  and   dragging  of  the  sharp  corners  of 
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ore  or  waste,  or  the  sticking  of  a  talcy  material.  A 
door  that  draws  away  from  the  material  at  the  same 
time  that  it  is  raised  may  be  easily  made  by  following 
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the  directions  given.  Any  blacksmith  or  boilermaker 
can  lay  this  out  in  the  shop,  with  a  measuring  stick 
and  a  piece  of  chalk.  Bearings,  hangers,  lever,  etc., 
are  shown  in  the  accompanying  sketches. 

To  describe  the  arc  for  the  door,  take  as  an  example 
a  door  18  in.  in  height.  From  the  point  C  on  a  hori- 
zontal line  describe  an  arc  taking  as  radius  distance 
three  times  the  height  of  door  (18  in.  X  3  =  54  in.). 
From  the  point  C  mark  oflf  the  point  B  on  horizontal 
line  3i  times  the  height  of  door.  Run  a  line  parallel 
to  the  base  at  the  height  of  door,  and  at  the  inter- 
section with  the  arc  fix  the  point  A.  Describe  an  arc 
from  B  through  A  with  the  original  (54  in.)  radius. 
Extend  the  arc  beyond  .4  for  a  distance  equal  to  3/2  AB, 
to  the  point  F,  for  height  of  door.  Draw  a  line  from  C 
(original  center)  through  A  4  9  of  distance  C  to  A  =D 
(4/9  equals  Ih  times  the  height  of  bin  opening).  Five- 
ninths  of  AC  =  E,  point  of  swing  of  gate.  The 
door  will  now  be  arc  FB.  Bracing  will  be  DF  and 
DB.  Reverse  the  door,  placing  center  D  at  the  point  E. 
With  B  up  and  F  on  chute  bottom,  the  door  will  then 
open  on  the  arcs  as  shown. 


A  Use  for  Old  Shovels 

By  D.  E.  Charlton* 

There  is  scarcely  a  mine  or  mining  district  where  an 
accumulation  of  old  shovels  cannot  be  found  either  on 
the  scrap  heap  or  in  old  drifts  and  stopes,  and  that  these 
can  be  put  into  practical  use  has  been  clearly  demon- 
strated.    In  the  well-established  districts  many  of  the 
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PARMI.XG  IMPLEMENT  FROM  AN  OLD  SHOVEL 

companies  have  encouraged  their  employees  to  plant  gar- 
dens, and  during  this  year  the  practice  has  received  a 
decided  impetus  owing  to  the  possible  food  shortage  and 
high  prices. 

The  much  despised,  worn-out  "No.  2"  offers  the  "mak- 
ings" of  an  excellent  hoe  for  garden  use,  particularly 
where  the  soil  is  heavy  and  requires  considerable  culti- 

•Virginia,    Minn. 


vating.  The  mine  blacksmith  can  cut  the  worn  edge  to 
a  V-shaped  point  and  in  one  heating  can  bend  it  over.  If 
a  sharp  cutting  edge  is  required,  a  few  minutes  on  a 
grindstone  will  suffice,  and  the  carpenter  can  easily  sup- 
ply a  suitable  handle.  It  is  best  not  to  attempt  temper- 
ing, as  the  steel  has  a  tendency  to  split,  but  slight  cool- 
ing and  then  immersion  will  secure  the  desired  effect. 


Removing  a  Rope  from  a   Drill  Hole 

A  NOVEL  method  of  re- 
covering a  lost  drill  stem 
is  described  by  H.  S.  Car- 
penter, of  Billmyer,  Penn.,  in 
Engineering  News-Record. 
During  operation  the  drill 
rope  broke  when  the  stem 
was  about  60  ft.  down,  and 
a  loose  fiat  stone  apparently 
fell  right  on  top  of  the  coiled 
rope  and  prevented  reaching 
it  with  a  spear  in  the  usual 
manner.  Kerosene  was  then 
poured  into  the  hole,  and  a 
piece  of  J-in.  pipe,  attached 
to  the  air  line,  was  lowered 
over  the  rope  as  shown  in 
the  sketch.  A  piece  of  waste 
was  then  ignited,  dropped 
down  the  hole  and  ths  air 
turned  on.  The  accelerated 
flame  soon  burned  off  the 
rope,  and  the  stone  slipped 
down  beside  the  stem,  per- 
mitting easy  recovery  of  bit 
with  usual  fishing  tools. 


BURXIXG   OFF    ROPE 

FROM  LOST   DRILL 
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Proper  Tension  for  Steel  Tapes 

By  Alfred  K.  Friedrich  • 

Everyone  knows  correct  measurement  of  distance  is 
just  as  important  as  correct  bearing,  but  far  less  care 
is  usually  employed  than  in  measuring  angles. 

Most  tapes  when  they  come  from  the  factory  are 
correct  at  a  15  lb.  pull  when  supported  their  entire 
length.  Now,  this  condition  is  almost  never  met  with 
in  the  field.  The  proper  tension  when  unsupported  is 
what  the  engineer  usually  desires.  I  made  some  tests 
recently  that  may  be  of  general  interest: 

I  first  laid  out  100.  200  and  300  ft.  with  a  standard 
tape.  This  was  done  on  a  piece  of  perfectly  level 
ground.  Wooden  hubs  were  driven  flush  with  the 
ground  and  a  scratch  made  at  the  graduation  points 
in  order  to  have  as  fine  a  mark  as  possible.  J  next 
laid  out  the  tape  to  be  tested  (300  ft.  in  length),  and 
found  it  correct  at  a  16-lb.  pull.  I  next  tried  the  tape 
unsupported.  Lifting  a  100-ft.  section  clear  of  the 
ground,  I  found  it  correct  at  32  lb.  In  the  same  man- 
ner 200  ft.  was  correct  at  48  lb.  From  these  results 
I  expected  the  300-ft.  total  to  require  64  lb.,  and  was 
rather  surprised  to  find  that  it  only  required  56  lb. 
to  pull  it  up  to  the  mark  when  entirely  unsupported. 
The  tensions  were  all  less  than  I  had  e.xpected  to  find 
them,  as  I  was  using  an  extra-heavy  tape. 


♦Carmichaels,  Penn. 
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Wrench  for  Special  Uses 

A  special  wrench  and  its  use  is  described  by  M.  Pap- 
•orth,  in  Power.  On  one  turbine  there  was  considerable 
rouble  with  the  carbon  packing  rings,  so  we  substituted 

casing,  forming  a  stuffing-box  and  gland  for  soft 
acking.  As  there  was  very  little  clearance  left  between 
[le  gland  and  bearing  support,   extending  more  than 
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WnEXCH    HAXMLK   JOINTED   TO   GO    I.N'   CLOSE    SPACE 

lalfway  round  the  under  side  of  the  .shaft,  the  gland 
)eing  longer  than  the  original  one,  there  was  no  room 
;o  get  at  the  bottom  nut  with  a  wrench  more  than  .3  in. 
ong,  so  we  had  to  devise  some  different  way  to  tighten 
;he  gland.  I  cut  an  "end  wrench"  off  %  in.  from  the 
lead  and  made  a  handle  about  IG  in.  long,  drilled 
;hrough  both  and  bolted  them  together,  making  a  swing 
ioint.  This  prevents  burning  the  fingers  and  makes 
1  handy  little  wrench  that  can  be  u.sed  in  many  close 
juarters. 


The  operation  is  done  so  quickly  that  the  steel  loses 
very  little  of  its  heat  in  this  operation,  and  the  work 
is  done  very  much  more  satisfactorily  than  can  be  per- 
formed by  hand  labor. 

An  auxiliary  extension  cylinder  on  the  backhead  of 
the  punching  cylinder  provides  a  cushion  to  prevent  the 
piston  striking  on  the  return  stroke. 

This  machine  is  rigid  and  massive  enough  to  stand 
up  to  the  work  it  has  to  do.    The  punches  can  be  taken 


A  Punch  for  Hollow  Drill  Steel 

A  m.Khiiic  designed  to  mfol,  a  growing  demand  for 
a  process  that  will  <|uickly  and  satisfactorily  open  up 
the  holes  in  bits  and  .shanks  of  hollow  drill  .steel  is 
being  placed  on  the  market  by  I.  H.  I'roske,  Denver, 
Colo.  With  this  puncher  the  hole  can  be  opened  and  en- 
larged in  an  instant.  A  powerful  griping  jaw  to  hold 
the  steel  is  provided,  and  the  punch  is  rammed  into  th? 
hole,  and  pulled  out  again,  the  grip  being  powerful 
enough  to  hold  the  steel. 


PUNCH  FOR  HOLLOW   PRILL  STKin.   i:ris     \\p   SHANKS 

out  and  exchanged  in  an  instant.  A  four-way  valve 
operates  the  gripping  cylinder;  all  the  operations  are 
very  simple  and  handy  so  that  no  time  is  lost,  and 
the  character  of  the  work  is  good.  The  net  weight  is 
about  1200  lb. 


Tube-Mill  Lining 

A  tube-mill  lining  carrying  94'^r  silica,  2A'^,c  hy- 
drate of  alumina  and  pota.sh,  2*^,  hydrous  silicate  of 
lime,  1.6*^,  oxide  of  iron,  and  having  a  crushing 
strength  of  45.300  lb.  per  square  inch  is  being  mined 
and  placed  upon  the  market  in  standard  blocks  for  tube 
mill  linings  by  the  Jasper  Quarry  Co.  of  Sioux  City, 
Iowa. 

Tests  .show  the  abrasion  of  this  material  to  be  4.6% 
by  standard  rattler  test,  with  a  coefficient  of  21.5. 

This  is  equal  or  superior  to  the  material  formerly 
imported  and  now  unobtainable  on  account  of  the  war. 

The  imports  of  silica  for  mill  linings  will  probably 
never  reach  anything  hke  their  former  operation.s,  as  we 
have  deposits  in  this  country  equal  to  all  demands. 
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Portable  Vise  Standard 

A  portable  vise  standard  and  pipe  bender  that  is  be- 
ing used  by  many  water  companies  for  service  work  and 
described  by  Engineering  and  Contracting,  is  made  of 
No.  16  sheet  iron  thoroughly  riveted  and  braced  with 
angle  irons.  The  legs  are  made  of  J-in.  pipe,  which 
slip  into  sockets  when  the  stand  is  set  up.  The  stand 
is  equipped  with  a  vise  for  holding  pipe  when  cutting 


PORTABLE  VISE  STAND  FOR  PIPE  CUTTING 

or  threading.  The  bending  device  during  these  opera- 
tions acts  as  a  guide  and  rest  for  the  pipe.  It  will 
bend  pipe  or  conduit  from  »  to  'i  in.  in  diameter. 
It  weighs  about  45  lb.,  is  easily  transported  and  when 
set  up  is  perfectly  rigid.  The  device,  manufactured  by 
H.  P.  Martin  &  Sons,  Owensboro,  Ky.,  is  shown  in  the 
illustration. 


A  Pulverized  Fuel  Feeder 

In  the  cement  industry  of  this  country,  representing  a 
total  investment  of  $250,000,000  and  producing  100,- 
000,000  bbl.  of  cement  annually,  over  6,000,000  tons  of 
coal  is  consumed  in  the  kilns,  under  very  wasteful  and 
inefficient  conditions.     In  order  to  prevent  this  waste, 


A  New  Expansion  Joint 

An  expansion  joint,  manufactured  by  the  Ross  Heater 
and  Manufacturing  Co.,  of  Buffalo,  N.  Y.,  uses  a  flange, 
machined  to^a  sliding  fit  within  a  similarly  machined 
cylinder  in  order  to  maintain  perfect  alignment. 

The  packing  gland  can  be  drawn  up  from  the  out- 
side, without  disturbing  any  point  of  the  joint  proper. 


NEW    STRAIGHT    LINE    EXPANSION    JOINT 


Two  single  types  are  made,  with  traverse  of  4  and  8 
in.  respectively,  and  two  double  types,  having  8-  and 
16-in.  traverse.    The  joint  fits  between  standard  flanges. 


Decalescence-Point  Finder  for  the 
Blacksmith  Shop 

As  stated  in  George  H.  Gilman's  article,  "Drill  Bits 
and  Drill  Steel  for  Metal  Mining,"  published  in  the 
Journal  of  May  12,  the  proper  heat  for  plunging  a  drill 
for  tempering,  regardless  of  the  carbon  content  of  the 
steel,  is  when  it  loses  its  magnetism.  This  temperature 
is  known  as  the  point  of  decalescence. 

The  Slocum,  Avram  &  Slocum  Laboratories,  Inc.,  of 
531  West  21st.  St.,  New  York,  have  placed  on  the  market 
a  decalescence-point  finder  which  consists  of  a  highly 
sensitive,  carefully  balanced  magnet  that  may  be  sus- 
pended upon  an  extension  arm  over  the  forge,  making 
it  unnecessary  to  take  the  drill  from  the  fire  while  de- 


DIAGRAM  OF  THK  APPLIANnO  FOR  FEEDIXG  PULVERIZKP  Fl'EI, 


the  Locomotive  Pulverized  Fuel  Co.,  of  30  Church  St., 
New  York,  is  placing  on  the  market  a  combined  feeder 
and  commingler,  details  of  which  are  shown  in  the  illus- 
tration. This  feeder  will  deliver  from  3000  to  4000  lb. 
of  coal  per  hour,  consuming  only  5  hp.  against  150  to 
160  hp.  required  by  the  blast  delivery  now  in  common 
use  at  many  plants. 


termining  whether  the  point  of  decalescence  has  been 
reached  or  not,  although  it  is  better  to  do  so,  as  the 
magnet  itself  will  be  demagnetized  if  allowed  to  become 
too  hot.  The  lo.ss  of  magnetism  may  be  overcome,  how- 
ever, by  remagnetizing  with  an  appropriate  magnetizer 
which  may  be  attached  to  any  direcScurrent  electric- 
light  socket. 
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The  Flat  River,  Mo.,  Strike 

By  H.  a.  Wheeler 

ConsultinR  minine  engineer.    408    Locust   St..   St.   Louis,   Mo 

There  is  now  little  doubt  that  the  recent  strike  in  the 
Flat  River  lead  district  in  southeastern  Missouri  was  in- 
spired and  carried  out  by  parties  in  the  employ  of  the 
German  war  machine  in  their  efforts  to  cripple  the 
American  industries,  especially  the  two  basic  ones,  of 
mining  and  farming. 

When  the  strike  broke  out  without  any  warning  on 
the  night  of  July  14,  it  was  supposed  to  be  the  outburst 
of  the  native  Americans  over  the  increasing  employ- 
ment of  foreigners,  as  only  the  latter  were  available  for 
meeting  the  greatly  increasing  demands  for  labor  in  this 
district.  All  the  Americans  who  are  capable  of  holding 
a  job  have  been  steadily  employed  for  years,  and  it  has 
been  necessary  to  ship  in  outsiders,  mainly  foreigners, 
to  meet  the  urgent  demands  of  increased  activity. 

Under  the  guise  of  calling  themselves  Americans  and 
carrying  the  American  flag  at  the  front,  the  armed 
mobs  drove  the  foreigners  out  of  the  district  under  the 
cry  of  "America  for  the  Americans" — "that  the  foreign- 
ers were  depriving  them  of  a  living."  There  was  some 
"roughhousing"  and  beating  up,  with  a  liberal  amount 
of  .shooting,  but  the  latter  was  mostly  in  the  air.  The 
generous  display  of  arms,  the  extensive  shooting — al- 
though it  was  in  the  air — and  the  seeming  unanimity  of 
the  large  mob  of  natives  sufficed  to  scare  the  foreigners 
so  badly  that  most  of  them  hurriedly  left  the  district, 
many  even  abandoning  houses  and  gardens  that  they 
had  enjoyed  for  years. 

After  boasting  of  the  success  of  their  efforts,  as 
"Americans,"  in  running  out  the  foreigners,  the  mob 
had  the  effrontery  to  applaud  themselves  for  the  humane 
methods  employed  and  the  slight  amount  of  blood  that 
was  shed. 

Ample  Work  for  All,  American  Workmen 
Not  Being  Replaced  by  Foreigners 

There  was  no  question  of  wages,  hours  or  unionism 
involved,  and  there  were  far  more  vacant  jobs  than  men 
to  fill  them,  while  wages  were  never  so  high,  as  the 
miners  are  making  $4  to  $6  a  day.  It  seemingly  was  a 
pure  outbreak  of  "Americanism,"  and  the  press  reports 
were  most  successfully  manipulated  to  create  this  im- 
pression and  that  of  the  "humane  methods"  employed 
with  "so  little  loss  of  life."  It  was  "Americans  pro- 
tecting their  homes  and  livelihood  from  foreign  aggres- 
sion," with  "no  I.  W.  W.  complications,"  according  to 
the  reports  disseminated  to  the  outside  world. 

To  understand  more  clearly  the  local  situation,  it 
should  be  stated  that  when  this  district  began  its  pres- 
ent active  career,  at  the  close  of  the  Rebellion,  it  was 
in  the  heart  of  a  bushwhacking  country  and  was  made 
up  entirely  of  Americans — mostly  of  the  Tennes.see 
mountaineer  type.  While  very  poor,  living  in  log  cabins 
and  abominably  underfed,  they  were  a  contented,  easy- 
going lot  who  were  remarkably  independent  and  had  to 
be  hantlled  with  soft  gloves  to  keep  them  at  work.  The 
J(Oc.  to  a  dollar  a  day  for  surface  hands  and  $1.1.'>  for 
miners  were  big  wages — more  money  than  they  had  ever 
before  received,  and  they  were  well  paid,  considering 
their  low  efficiency.  Better  housing,  better  living  and 
increasing  competition  for  "public-works  jobs,"  as  the 


natives  call  company  work,  improved  their  efficiency  and 
wages  increased. 

With  the  rapid  development  of  the  district  that 
started  about  20  years  ago,  the  supply  of  natives  was 
simply  inadequate,  and  the  more  recent  employers  were 
less  tolerant  of  the  slow,  ea.sy-going,  highly  independ- 
ent character  of  the  natives.  Outside  labor  had  to  be 
shipped  in,  mostly  Hungarians,  and  with  the  rapid 
growth  of  the  district,  their  numbers  have  greatly  in- 
creased. As  the  Hungarians  were  husky,  strong,  will- 
ing fellows,  they  were  assigned  to  the  shoveling  and 
other  heavy  work,  for  which  they  were  decidedly  su- 
perior to  the  natives,  but  lately,  especially  since  the  con- 
tracting system  has  been  adopted,  they  have  been  ad- 
vancing as  miners.  The  Hungarians  were  thrifty,  satis- 
factory, hard  workers  who  clanned  by  themselves  and 
while  occasional  family  squabbles  occurred  from  indulg- 
ing in  too  much  "booze,"  they  never  bothered  the  Ameri- 
cans or  indulged  in  shooting  scrapes,  which  latter  pas- 
time is  by  no  means  a  thing  of  the  past  among  the  na- 
tives. 

Race  Jealously  Always  Present 

The  natives  resented  at  the  outset  the  intrusion  of  the 
Hungarians,  but  beyond  noncomplimentary  discussions 
and  talk,  wit"h  an  occasional  wild  pistol  shot,  it  never  re- 
sulted in  any  serious  trouble,  especially  as  at  first  the 
Hungarians  were  confined  to  the  despised  shoveling, 
which  is  too  strenuous  work  for  the  average  native. 
While  the  increasing  number  of  foreigners  created  more 
talk  among  the  natives,  they  would  never  have  attacked 
them,  as  they  recently  did,  of  their  own  volition  if  no 
outside  influence  had  not  inspired,  organized  and  led  the 
cowardly  outrages  that  were  mainly  perpetrated  at 
night  on  the  inoffensive  foreigners.  Having  known 
this  district  for  over  30  years  and  seen  it  emerge  from 
the  bushwhacking  stage,  I  know  whereof  I  speak,  and 
while  the  natives  have  always  resented  the  presence  of 
the  Hungarians,  their  objections  were  passive,  as  they 
have  always  lacked  initiative  and  leadership;  but  the 
latent  feeling  has  always  been  there  for  starting  an  up- 
rising, if  extraneous  sources  would  furnish  the  initia- 
tive and   leadership. 

Outbreak  Incited  by  Strangers 

It  now  develops,  under  the  investigation  being  con- 
ducted by  the  grand  jury,  that  many  strangers  silently 
slipped  into  the  district  a  few  days  before  the  outbreak 
and  the  active  leaders  of  the  mobs  seem  to  have  been 
exclusively  strangers  who  have  since  completely  disap- 
peared. 

Someone  knowing  of  this  race  jealousy  and  of  their 
lack  of  leadership  and  nerve,  has  taken  advantage  of  the 
situation  to  furnish  leaders,  brains  and  sufficient  money 
to  win  over  the  few  flannelmouths  that  every  working 
center  contains  and  temporarily  has  heavily  crippled 
this  most  important  lead-producing  center  by  scaring 
off  most  of  the  large  and  highly  essential  foreign  ele- 
ment. There  are  some  local  complications,  as  usual, 
which  more  or  less  obscure  the  cause  of  the  outtireak, 
but  if  the  matter  is  later  thoroughly  threshed  out,  it  will 
undoubtedly  result  in  the  discovery  of  a  few  agents  of 
the  "Devil  Maximus,"  to  whom  should  be  donated  a  few 
ounces  of  Flat  River  lead  through  the  medium  of  the 
firing  squad. 
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The  Matter  of  Prices 

THERE  seems  to  be  some  prospect  now  that  the 
business  of  buying  supplies,  both  for  the  United 
States  and  the  Allies,  together  with  the  matter  of 
prices,  will  be  coordinated  by  the  newly  created  War 
Industries  Board.  That  board  comprises  Frank  A. 
Scott,  chairman;  Lieut. -Col.  Palmer  E.  Pierce,  repre- 
senting the  Army;  Rear  Admiral  Frank  F.  Fletcher, 
representing  the  Navy;  Hugh  Frayne,  a  labor  leader; 
Bernard  M.  Baruch,  Robert  S.  Brookings  and  Robert 
S.  Lovett.  Herbert  C.  Hoover,  although  not  a  mem- 
ber of  the  board,  will  sit  with  the  purchasing  commis- 
sion in  cases  where  the  purchase  of  foodstuff  is  in- 
volved. 

It  is  understood  that  Mr.  Baruch  will  be  the  chief 
purchasing  agent  for  raw  materials  and  Mr.  Brookings 
for  finished  products,  while  Mr.  Lovett  will  have  charge 
of  questions  of  priority.  No  policy  has  yet  been  de- 
clared, but  Washington  dispatches  have  talked  about 
making  the  same  price  for  the  United  States  and  for  the 
Allies. 

There  is  ground  for  satisfaction  in  that  this  mat 
ter  is  to  be  removed  from  the  fog  of  ignorance,  politics- 
playing  and  vacillation,  in  which  it  has  been  shrouded 
in  the  departments.  There  is  further  ground  for  sat- 
isfaction in  that  the  purchasing  committee  is  com- 
posed of  men  of  decision,  experienced  in  business  af- 
fairs, even  if  the  personnel  be  not  ideal.  We  have  no 
doubt  that  this  committee  will  be  governed  by  the  idea 
of  maintaining  maximum  production,  above  all  things, 
and  will  agree  with  the  producers  as  to  prices,  which 
prices  will  probably  be  changed  from  time  to  time. 
In  other  words,  there  will  be  a  deference  to  the  law  of 
supply  and  demand,  but  the  buying  will  be  collective 
and  squeezes  due  to  foolish  and  unrestrained  grabbing 
for  scant  supplies  will  be  checked.  The  investigations 
by  the  Federal  Trade  Commission  will  probably  be  car- 
ried on  to  save  the  faces  of  some  of  the  officials  of  the 
Administration  who  have  made  such  a  mess  of  things, 
but  its  advice  will  not  amount  to  anything. 

In  the  meanwhile  a  contract  has  been  made  with 
the  committee  of  lead  producers  for  25,000  tons  of 
lead,  to  be  delivered  during  August,  September  and 
October,  at  8c.  per  lb.,  the  same  price  as  for  the  July 
contract.  The  purchase  of  round  lots  of  high-grade 
spelter  having  recently  been  made  at  13@13ic.  through 
the  zinc  committee,  the  latter  has  been  requested 
to  ask  for  bids  on  5750  tons  of  prime  Western 
spelter,  f.o.b.  St.  Louis,  to  be  delivered  during  the 
next  10  months.  The  zinc  committee  was  author- 
ized by  the  Secretary  of  the  Navy  and  the  Secretary 
of  War  to  accept  the  lowest  prices.  This  is  a  return 
to  the  old  practice  of  the  Government  buying  on  low- 
est bid. 

Thus,  the  Government  is  obtaining  its  supplies  of 
lead  and  zinc  without  any  great  fuss,  the  snags  being 


only  in  the  cases  of  steeel  and  copper.  As  for  copper, 
this  is  rather  funny,  for  among  the  major  metals  it 
has  been  the  one  that  has  exhibited  the  least  extrava- 
gance, all  things  considered,  and  at  present  is  relatively 
lower  than  cotton  or  wheat.  However,  it  may  be 
prophesied  that  the  true  situation  in  this  important 
industry  will  ere  long  be  recognized. 


Cost  of  Producing  Copper 

IT  MAKES  all  the  difference  whose  ox  is  being  gored. 
Until  recently,  the  managements  of  most  of  the 
copper-producing  companies  took  the  greatest  pride  in 
showing  how  cheaply  they  could  produce  copper.  The 
brokerage  houses,  interested  in  promoting  movements 
in  the  stock  market,  went  the  managements  better, 
while  the  financial  papers  capped  the  climax  with  their 
tables  of  alluringly  low  costs  and  wonderful  profits  com- 
puted therefrom  at  a  scale  of  prices  for  copper.  But 
since  the  cost  of  producing  copper  has  appeared  likely  to 
be  a  factor  in  the  determination  of  price  for  the  metal 
under  Government  control,  all  members  of  the  old  chorus 
have  been  singing  in  a  different  key.  The  producer 
who  not  long  ago  was  blithely  alleged  to  be  making  cop- 
per at  10c.  per  lb.  is  now  lugubriously  represented  as 
being  subject  to  a  cost  of  19  or  20c.  Wherefore  the  re- 
markable change  of  tune?  That  question  will  doubtless 
be  asked  by  some  Senator  from  Missouri,  who  will  find 
plain  equivocation  in  the  high  figures  talked  about  today. 

Not  so,  dear  Senator,  the  equivocation  was  in  the 
low  figures  of  yore.  We  are  able  to  say  this  with  some 
grace,  inasmuch  as  for  many  years  we  have  charged 
that  many  famous  copper-producing  companies  did  not 
really  produce  at  such  low  figures  as  they  represented, 
our  intimations  to  that  effect  usually  drawing  out  a 
cloud  of  brickbats.  In  what  ways  were  the  old  figures, 
even  those  officially  reported,  misrepresentations?  In  a 
great  variety  of  ways. 

In  the  first  place,  companies  reported  figures  anal- 
ogous to  the  cost  of  running  an  automobile  on  new  tires. 
In  other  words,  there  was  not  proper  allowance  for  re- 
pairs and  renewals.  In  the  next  place,  expenses  that 
properly  belonged  to  repairs  and  renewals  were  often 
charged  to  capital  account,  where  they  were  forgotten 
by  the  stockholder  who  merely  examines  reports  from 
year  to  year,  although  the  treasurer  never  forgot  about 
them  when  he  was  called  upon  to  supply  cash  for  the 
payment  of  dividends  or  other  purposes.  This  is  one 
reason  why  dividend  disbursements  constitute  only  a 
percentage  of  what  a  copper-mining  company  has  been 
earning  apparently.  There  are  few,  if  any,  companies 
that  have  allowed  for  the  amortization  of  the  plants 
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that  they  have  been  wearing  out  or  depreciating  in  other 
ways.  The  way  that  works  is  that  a  company  after  10 
years  or  so  finds  that  it  needs  a  new  mill  or  smelter>- 
and  then  has  to  cease  paying  dividends  until  the  new 
plant  is  paid  for. 

Another  common  way  of  misrepresenting  things  has 
been  by  giving  the  mine  credit  for  the  earnings  on 
large  sums  of  capital  invested  in  railways  or  other 
branches  of  business.  In  some  cases  the  railway  is  used 
simply  for  the  transportation  of  ore  from  the  mine  to 
reduction  works,  but  in  many  cases  mining  companies 
operate  railways  not  only  for  the  transportation  of  ores 
and  metallurgical  products,  but  also  for  a  general  carry- 
ing business.  Thus,  the  Nevada  Northern  of  Nevada 
Consolidated,  Bingham  &  Garfield  of  Utah  Copper  Co., 
Mississippi  River  &  Bonne  Terre  of  the  St.  Joseph  Lead 
Co.  In  many  cases  the  earnings  from  such  railroads  are 
deducted  from  the  cost  of  producing  copper.  In  some 
cases  this  interrelation  between  mine  and  railway  may 
be  the  subject  of  hocus-pocus.  Sometimes  there  is 
opened  an  ore  deposit  in  a  remote  part  of  a  rough  coun- 
try, which  ore  deposit  becomes  valuable  only  when  a 
railway  is  built  to  bring  out  the  product.  Sometimes 
such  a  railway  must  be  built  through  a  country  that  has 
no  other  immediate  resources  to  speak  of.  The  cost  of 
producing  copper  from  such  a  deposit  must,  therefore, 
include  the  cost  of  the  railway.  However,  it  is  a  com- 
mon practice  to  have  one  corporation  for  mining  and 
another  corporation  for  railway  building  and  operating. 
The  promoters  of  such  a  concern  may  give  things  a 
decidedly  different  look  according  as  to  whether  they 
choose  to  figure  a  cheap  mine  and  a  dear  railway,  or 
vice  versa. 

Another  fallacy  in  the  matter  of  costs  pertains  to 
those  mines  that  produce  valuable  sub.stances  other  than 
copper.  Most  of  the  copper  producers  work  ores  that 
yield  a  little  gold  and  silver.  It  is  the  common  practice 
to  deduct  the  value  of  such  byproducts  from  the  cost  of 
producing  copper.  So  long  as  that  does  not  amount  to 
much,  and  so  long  as  it  is  the  common  practice  among 
producers,  there  is  no  great  misrepresentation.  When, 
however,  the  ore  yields  a  good  deal  of  value  other  than 
copper,  there  may  be  a  great  deal  of  misrepresentation. 
Thus,  there  are  some  mines  whose  classification  is  doubt- 
ful. For  example,  should  the  mines  of  the  Coeur  d'Alene 
in  Idaho  be  classed  as  lead  mines  or  as  silver  mines? 
At  one  time  their  lead  value  might  predominate, 
at  another  time  their  silver  value,  according  to 
market  conditions.  Among  the  copper  mines,  the  Ana- 
conda and  United  Verde  are  especially  noteworthy 
for  their  high  silver  value.  Anaconda  being  not 
only  the  largest  copper  producer  of  the  United  States, 
but  also,  with  its  output  of  10,790.70.'S  oz.  of  silver  (in 
1916),  the  largest  silver  producer.  Possibly,  in  the  case 
of  the  Anaconda  company  the  matter  of  determining  the 
coat  of  copper  reaches  the  climax  of  difficulty.  For  that 
company  is  not  only  a  producer  of  copper,  zinc,  silver, 
gold,  lead,  and  various  byproducts,  hut  also  is  an  oper- 
ator of  custom  smelteries  and  refineries,  railways,  coal 
mines,  factories  of  .several  kinds,  public  utilities,  mer- 


cantile stores,  etc.  The  company  itself  has  never  at- 
tempted to  state  its  cost  of  producing  copper. 

Finally,  there  is  the  great  question  of  the  investor  in 
a  copper  mine  getting  his  money  back;  that  is,  the 
principal  invested  in  the  business,  both  for  the  acquisi- 
tion of  the  orebody,  in  the  first  place,  and  the  subse- 
quent equipment  of  it  with  plant.  For  the  latter  a 
factor  can  be  approximated.  Experience  has  shown  that 
the  equipment  of  a  copper  mine  costs  about  15c.  per 
annual  pound  of  production,  wherefore,  reckoning  10 
years  of  use  and  T^c  interest  on  the. money  invested, 
about  25c.  per  lb.  copper  should  be  allowed  on  this 
account.  But  for  amortization  of  the  capital  invested 
in  purchase  of  orebodies,  human  ingenuity  has  not  yet 
been  able  to  devise  a  general  rule.  In  some  cases,  espe- 
cially those  of  flat-lying  orebodies  that  can  be  delimited 
by  the  drill,  we  can  make  fairly  reliable  estimates.  But 
with  all  other  classes  of  orebodies,  like  those  of  Butte, 
Mont.,  Jerome,  Ariz.,  and  Bisbee,  Ariz.,  nobody  can  say 
what  is  going  to  be  their  duration  and  what  should  be 
the  annual  allowance  for  depletion. 

This  is  the  problem  into  which  the  Federal  Trade 
Commission  was  lightly  launched.  Its  report  cannot 
possibly  be  anything  but  a  hodgepodge  of  fragmentary 
data,  which  will  not  be  of  value  to  anybody. 


The  Commodity  Committees 

THE  system  of  appointing  subcommittees  for  the 
several  commodities  among  the  producers  of  those 
commodities  was  bound  sooner  or  later  to  invite  adverse 
criticism  in  Congress.  That  criticism  has  been  ignorant, 
malicious  and  vituperative.  A  fitting  retort  is  honi 
soit  qui  mal  y  pense.  None  but  the  evil  minded  could 
think  of  some  of  the  things  that  have  been  said.  Those 
who  are  dishonest  in  mind  cannot  conceive  how  anybody 
can  be  honest.  No  group  of  more  high-minded,  sincere, 
patriotic  men  could  be  found  than  those  who  head  the 
several  committees  connected  with  the  mining  and  met- 
allurgical industries. 

Nevertheless,  the  system  is  wrong,  partly  for  the  way 
it  looks  to  the  public  generally  which  is  not  well  in- 
formed, as  witness  how  it  looks  to  Congress,  and  partly 
for  its  destruction  of  competition — the  producers  now 
being  practically  required  to  work  together.  This  is  a 
direct  consequence  of  the  meddling  with  natural  condi- 
tions. There  are  some  things  wherein  cooperation  is 
absolutely  necessary.  This  would  better  be  brought 
about  through  a  disinterested  metal  board.  On  the 
other  hand,  complete  separation  of  interest  in  all  activ- 
ities of  the  Government  cannot  reasonably  be  expected, 
as  Mr.  Rosenwnld  has  pointed  out.  Active  men  are  en- 
gaged in  business.  If  their  services  may  not  be  em- 
ployed, we  might  find  it  necessary  to  intrust  the  great 
commercial  affairs  of  the  Government  to  backwoodsmen 
and  barkeepers. 

It  is  gratifying  that  the  committee  appointed  by  the 
Colorado  State  Legislature  to  investigate  smelting 
charges  in  that  state  has  secured  the  advice  of  an  engi- 
neer of  the  experience  of  0.  R.  Whitaker. 
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Russia  has  her  Lenine  and  her   Trotsky.     America 
has  her  La  Follette,  her  Gronna  and  her  Reed. 


Alaska  has  adopted  the  eight-hour  day,  says  the  Sun, 
but  no  prospector  seeking  his  fortune  will  be  arrested 
for  violating  it. 


The  Union  High  School  at  Bakersfield  is  arranging 
to  do  assaying  in  its  mining  department  for  the  ac- 
commodation of  miners  and  prospectors,  who  will  be 
charged  a  moderate  fee.  The  work  will  be  under 
county  supervision  and  the  direction  of  W.  S.  Mills, 
who  is  in  charge  of  the  mining  department  of  the 
school. 


A  distinguished  mining  and  metallurgical  engineer, 
who  has  long  been  an  operator  in  foreign  countries, 
found  in  connection  with  a  search  for  a  certain  chemi- 
cal expert,  that  he  was  hard  to  find.  The  following 
paragraph  from  a  letter  from  him  is  interesting:  "The 
chemical  experts  are  not  like  the  members  of  our  pro- 
fession. They  are  hard  'to  get  on  to,'  even  though  'the 
woods  are  full  of  them.  And,  I  believe,  they  are  all  very 
secretive  and  not  as  communicative  as  our  own  people; 
that  is,  in  regard  to  what  they  know.  I  think  we  belong 
to  the  noblest  minded  profession  of  all  the  technical 
'bunch,'  and  am  mighty  gratified  that  the  administra- 
tive capacity  which  mining  seems  to  inculcate  is  being 
recognized  by  this  nation  in  the  appointment  of  such 
men  as  Hoover." 


A  gas  well  belonging  to  the  Ouchita  Natural  Gas  and 
Oil  Co.  and  situated  about  17  miles  west  of  Monroe,  La., 
became  ignited  and  for  six  days  consumed  gas  under 
1500  lb.  pressure  at  the  estimated  rate  of  30,000,000 
cu.ft.  per  day.  William  Guerin,  of  the  Pyrene  Manu- 
facturing Co.,  of  New  York,  formerly  a  deputy  chief  of 
the  New  York  Fire  Department,  who  was  called  in  in  an 
advisory  capacity,  suggested  that  two  streams  of  water 
be  played  on  the  base  of  the  well  casing  so  that  they  con- 
verged from  an  angle  of  90°.  The  streams  were  slowly 
raised  up  to  and  through  the  column  of  gas  until  they 
reached  the  base  of  the  flame.  The  men  were  ordered 
to  squeeze  their  thumbs  against  the  stream  at  the  noz- 
zle so  as  to  spread  the  water  in  fan  shape.  This  water 
cut  ofif  the  flame  from  the  gas,  which  was  extinguished 
by  steam  as  quickly  as  the  snuflSng  out  of  a  candle  can 
be  accomplished. 


How  Cecil  Rhodes  started  his  mining  career  is  told 
by  John  Hays  Hammond  in  the  July  American  Magazine. 
"Ill  health  dogged  his  youth;  at  17  he  was  shipped  from 
his  home  in  England  to  the  warmer  climate  of  Natal, 
where  an  elder  brother  was  trying  to  cultivate  cotton. 
A  year  after  the  arrival  of  young  Rhodes,  diamonds 
were  discovered  in  Kimberley,  several  hundred  miles 
away.  Rhodes  decided  to  join  the  rush.  His  oufit  con- 
sisted of  a  team  of  oxen,  a  Scotch  cart,  a  bucket,  a  spade, 


several  volumes  of  classics  and  the  thumb-worn  Greek 
lexicon.  In  this  fever-ridden  spot,  with  poor  sanitation 
and  worse  food,  he  worked  and  brooded  and  studied, 
with  winter  trips  to  England  and  Oxford  on  his  scanty 
savings.  '  One  year  he  was  too  poor  to  go.  Another  year 
his  health  failed  and  the  physician  told  him  he  had 
only  six  months  to  live.  While  yet  in  his  teens  he  formed 
the  holders  of  several  small  claims  into  a  syndicate. 
Always  he  preached  the  folly  of  cut-throat  competition. 
Gradually  he  began  a  consolidation,  of  which  he  natu- 
rally became  the  leader." 


Miss  Jeannette  Rankin  made  her  first  extended  re- 
marks in  the  House  of  Representatives  on  Aug.  7.  It 
was  regarded  as  unfortunate  as  her  first  vote,  which 
was  cast  against  the  war  resolution.  The  "lady  from 
Montana"  spoke  in  defense  of  workers  who  have  tied 
up  the  copper  mines  in  Montana  and  in  criticism  of  the 
Government  for  failing  to  prevent  the  lynching  of 
Frank  H.  Little,  an  I.  W.  W.  leader.  Representative 
Johnson,  of  Washington,  asked  her  if  she  was  aware 
that  the  I.  W.  W.  workers  are  anarchists  who  disclaim 
allegiance  to  any  government.  Failing  to  obtain  a  di- 
rect answer,  Mr.  Johnson  made  the  following  inter- 
rogatory statement  at  the  conclusion  of  Miss  Rankin's 
speech :  "I  would  like  to  ask  the  lady  if  she  knows  if 
these  members  of  the  I.  W.  W.  who  were  responsible  for 
the  assassination  of  the  Governor  of  Idaho  some  years 
ago,  who  threatened  to  assassinate  the  Governor  of  Utah 
and  who  threatened  numerous  other  prominent  officials 
with  assassination  and  death  and  who  themselves  de- 
clared they  owe  no  allegiance  to  the  United  States  or  tc 
any  other  country,  have  any  right  to  squeal  when  citi- 
zens of  this  country  hang  one  of  them  occasionally?" 
This  question,  which  evoked  loud  applause  from  the 
floor,  was  not  answered. 


The  Driller's  Troubles 

The  ground  is  as  hard  as  the  devil. 

The  steel  won't  cut  at  all. 
The  smith  knows  a  lot  about  temper! 

The  boss  ought  to  give  him  a  call. 

One  piece  is  as  hard  and  brittle, 

The  next  one's  as  soft  as  lead, 
If  he  don't  give  us  stuff  we  can  work  with 

I'll  bend  a  length  over  his  head. 

My  partner  blocked  up  like  a  farmer, 
The  bar's  coming  down  by  the  feel, 

The  air  hose  and  water  is  leakin'. 
And  I'm  most  as  wet  as  a  seal. 

The  machine  takes  oil  like  a  furnace. 

And  blows  it  all  over  the  face; 
Some  son  of  a  gun  has  swiped  my  wrench 

And  left  a  bum  one  in  its  place. 

We'll  ne'er  get  the  round  in  by  tally, 
It's  a  cinch  that  the  shifter  is  sore. 

If  the  muckers  had  gotten  the  dirt  out, 
We'd  have  finished  it  long  before. 

The  powder  and  caps  are  rotten, 

The  fuse  is  a  genuine  fake, 
The  air  is  chock  full  of  water. 

And  the  blasted  ground  won't  break. 

There's  no  need  in  sweating  your  life  out, 

This  job  is  awfully  tough. 
So  I  think  it's  time  to  taper  off, 

I  guess  she's  in  deep  enough. 

B.  A.  Price. 
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Hoover  Comes  to  Town 


Hoiv  Hoover  descended  on  Washington,  having 
sailed  for  America  fifteen  days  after  war  ivas 
declared.  Many  mining  engineers  on  volunteer 
staff  of  "aids,"  ivho,  living  together  on  Sixteenth 
Street,  are  put  on  %car  rations  by  Mrs.  Hoover. 
The  new  Food  Administrator  thinks  quickly,  acts 
quickly  and  gets  things  done. 

NOBODY  else^ — at  least  it  defies  the  memory  to 
recall  a  parallel — has  ever  come  to  Washington 
in  circumstances  quite  like  those  that  brought 
Herbert  C.  Hoover  there.  Certainly,  nobody  who  had 
achieved  abroad  an  international  status  so  conspicuous 
was  ever  called  upon  to  make  good,  so  to  speak,  his 
reputation  for  the  benefit  of  his  countrymen  at  home. 
For  in  one  respect  Mr.  Hoover  is  quite  unlike  all  the 
other  strong  American  personalities  who  have  come  to 
Washington.  He  came  preceded  by  no  illustrious 
achievements  in  city  or  state  of  his  own  land,  but  with 
a  record  and  experience  obtained  across  the  seas, 
esteemed  alike  by  the  statesmen  of  Germany,  England 
and  France,  modest  but  aggressive,  bluntly  assertive 
when  necessary,  a  dynamo  of  human  energy — a  genius 
in  executive  organization. 

"Belgian  Relief"  Efficiency  To  Be  Applied  to  the 
Distribution  of  America's  Food  Supply 

Therefore  in  Hoover's  descent  on  Washington  is  a 
story  which,  regardless  of  what  its  sequel  may  be  in  the 
vicissitudes  of  food  administration,  mu.st  be  included 
in  the  inner  history  of  this  war.  How  he  found  bewild- 
erment and  indecision  in  the  early  days  of  our  entry 
into  the  war — earnestness,  to  be  sure,  and  a  good  in- 
tent, but  a  lack  of  direction,  peace-time  speed  and  peace- 
time modes  of  thought;  how  he  quickly  won  the 
sympathetic  attention  of  President  Wilson — the  factor 
of  propulsion  that  soon  meant  headway;  how  the  new- 
comer of  European  experience  drew  about  him  strong 
men,  tried  and  tested,  men  he  had  known  for  years,  men 
who  had  worked  with  him  on  the  Belgian  Relief  Com- 
mission and  who  knew,  therefore,  the  serious  side  of 
war,  men  who  talked  his  own  language  of  executive  ac- 
tion; how  he  was  puzzled  at  first  and  impatient  as  the 
novice  over  the  irritating  delays  of  Congress,  the  per- 
sonal attacks — all  this  is  a  travail  analogous  no  doubt 
to  that  of  many  another  organization  in  embryo,  but  it 
means  the  birth  of  a  great  movement  that  must  ulti- 
mately contribute  incalculable  war  strength  to  the 
nations  aligned  again.st  the  Central  Powers. 

"Food  conservation"  and  "increased  production"  are 
no  longer  mere  phrases  of  agricultural  parlance.  They 
mean  supplies  for  the  greatest  armies  that  have  ever 
been  mobilized  by  the  united  democracies  of  the  world. 
They  mean  that  the  great  American  granary  is  being 
unselfishly  opened  to  the  kinsmen  and  friends  across 
the  sea  who  have  been  making  for  nearly  three  years 
the  supreme  .sacrifice  in  defense  of  principles  identical 
with  the  tradition  and  spirit  of  America. 


•From   an  article   hy    Iinvid    Lawrence,   iiuhllshed    In    llic    New 
York    "BvenlnfF    r-ost    Magailne."    .luly    21.    1917. 


War  was  declared  on  Apr.  6,  and  Mr.  Hoover  was 
promptly  called  to  service  by  President  Wil.son.  Quickly 
he  arranged  for  the  management  of  the  Belgian  Relief 
Commission,  gathered  food  statistics  in  England  of 
value  to  him  in  future  work,  and  on  Apr.  21  was  stand- 
ing on  the  deck  of  a  liner  moving  slowly  out  of  Liver- 
pool. The  ship  was  halted  outside  the  harbor  by  the 
Admiralty  and  held  there  for  three  days,  an  exasperat- 
ing delay  to  a  man  anxious  to  get  home  to  begin  the 
work  to  which  he  had  been  summoned.  Finally,  the 
vessel  crept  out  and,  passing  northward  almost  as  far 
as  the  Arctic  Circle,  managed  to  escape  all  dangers, 
including  two  submarine  mines  fastened  together  by 
a  fifty-foot  cable. 

No  Rest  on  Landing  in  the  United  States 

Twelve  days  of  such  a  journey  and  one  would  suppose 
a  man  worn  out  and  anxious  at  least  for  a  good  night's 
sleep  on  landing  in  New  York.  But  Hoover  didn't  stop. 
He  took  the  midnight  train  that  day  for  Washington, 
climbing  into  an  upper  berth  in  a  crowded  Pullman. 
Next  morning  he  was  having  a  conference  at  breakfast 
with  officials  of  the  Department  of  Agriculture!  He 
had  telegraphed  them  of  his  coming,  and  from  that 
morning  on,  conferences  in  the  temporary  offices  estab- 
lished in  his  rooms  in  the  Willard  Hotel  continued  for 
nearly  two  weeks,  all  day  long  and  far  into  the  night. 
Two  thousand  letters  had  accumulated,  some  referred 
to  him  already  by  the  White  House  and  Government 
departments  for  reply,  others  inquiring  directly  for 
information  about  prospective  food  control,  or  contain- 
ing suggestions  from  the  canning  trades,  the  millers, 
the  flour  men,  and  that  great  army  of  Americans  whose 
business  it  is  to  feed  the  nation  and  the  world.  Hoover 
had  with  him  only  Ben  Allen,  whom  he  drafted  from 
the  Associated  Press  Bureau  in  London,  and  the  stream 
of  callers  was  stemmed,  diverted,  and  drained  by  Allen 
with  a  suavity  typically  Californian. 

It  was  from  California  that  Hoover  himself  came 
originally  before  he  won  fame  as  an  international  min- 
ing engineer,  and  about  the  new  Food  Administrator 
are  gathered  a  half-dozen  Californians,  associated  with 
him  at  Leland  Stanford  University,  of  which  he  is  a 
trustee,  or  in  the  business  life  of  San  Francisco. 
Hoover  has  picked  as  assistants  the  men  whom  he  knows 
are  absolutely  loyal  and  indefatigably  zealous  for  the 
success  not  of  themselves  but  of  the  cause. 

"The  Chief"  Has  "Aids"  Not  "Aides" 

There  is  no  rank  in  the  Hoover  contingent — -all  are 
aids,  counsellors,  executives.  Titles  mean  nothing,  for 
each  is  subordinate  to  the  direction  and  command  of 
"the  Chief,"  as  he  is  familiarly  called.  First,  there  is 
Dr.  Ray  Lyman  Wilbur,  president  of  Leland  Stanford 
University.  Wilbur  happened  to  be  in  Washington  at- 
tending a  convention  of  college  presidents  when  asked 
by  Hoover  to  take  charge  of  a  department  of  education 
on  questions  of  food  conservation.  Dr.  Wilbur  knows 
something  about  organization  himself,  and  quickly 
mobilized  under  the  Food  Conservation  Department 
some  of  the  finest  talent  in  the  country.  Many  came  to 
volunteer.     There  was,  for  instance,  Mi.ss  Sally  Splint, 
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of  Today's  Housewife,  who  brought  a  suggestion  that 
was  promptly  acted  upon  for  the  mobilization  of  the 
editors  of  women's  magazines.  From  this  grew  a  divi- 
sion on  home  economies,  with  several  women  editors 
giving  four  and  five  days  a  week  to  the  the  United  States 
Government's  campaign.  Conferences  with  the  editors 
of  farm  publications,  the  heads  of  agricultural  colleges, 
advertising  and  publicity  men,  have  been  handled  by 
Dr.  Wilbur,  while  Hoover  has  been  busied  with  Presi- 
dent Wilson  and  Congressional  leaders  clearing  up  mis- 
understandings over  food   legislation. 

To  Dr.  Vernon  L.  Kellogg,  who  was  in  charge  of  the 
Brussels  office  of  the  American  Commisson  for  Belgian 
Relief,  a  professor  of  biology  at  Leland  Stanford,  was 
given  the  task  of  keeping  in  touch  from  Washington 
through  the  American  diplomatic  service  with  the  latest 
work  of  the  food  controllers  in  Europe. 

Mining  Engineers  Called  Back  to  the  States 

Another  thing  with  which  Mr.  Hoover  wanted  to  keep 
in  constant  communication  was  the  neutral  relief  com- 
mittees of  Belgium.  Edgar  Rickard,  a  mining  engineer 
from  California,  who  was  drafted  by  Mr.  Hoover  in 
London  to  be  secretary  of  the  American  Commission  for 
the  Relief  of  Belgium,  was  called  to  Washington  to  co- 
operate with  W.  L.  Honnold,  director  of  the  London 
office  of  the  American  Commission,  in  relieving  Mr. 
Hoover  of  much  of  the  work  delegated  to  him  by  the 
British  government  in  directing  the  expenditure  of 
funds  for  the  feeding  of  the  Belgian  people.  Mr.  Hon- 
nold also  is  a  mining  engineer,  among  the  best  known 
of  Americans  in  South  Africa. 

Hoover,  it  will  be  seen,  picked  mining  engineers — 
friends  and  associates  in  the  big  job  of  Belgian  relief 
abroad.  But  he  found  other  ready  volunteers,  too,  on 
this  side  of  the  water.  All  have  caught  the  spirt  of 
energy  which  shoots  through  the  Hoover  personality. 
And  they  work  together  smoothly  and  enthusiastically. 
Hoover  has  rented  a  big  house  on  Sixteenth  Street  for 
his  staff.  They  live  together  and  discuss  over  the  dinner 
table  each  night  the  whole  job  to  a  part  of  which  each 
has  applied  himself  during  the  day.  To  Mrs.  Hoover 
must  be  given  the  credit  for  the  organization  of  the 
Hoover  "kitchen  cabinet."  Men  may  know  a  lot  about 
food  conservation,  but  for  picking  a  good  house  amid 
the  real-estate  sharks  of  Washington,  the  shrewdness 
of  a  woman  was  needed.  And  Mrs.  Hoover  smilingly 
put  the  household  of  a  dozen  or  more  on  rations. 

As  yet  the  organization  of  the  food  bureaus  is  not 
complete.  But  the  principles  of  the  Hoover  plan  are 
virtually  established.  His  success  already  in  persuading 
the  heads  of  the  various  food  industries  to  fix  reason- 
able prices  gives  him  confidence  that  while  possessing 
broad  powers  he  never  will  be  required  to  use  them. 
Indeed,  the  organizations  of  the  various  trades  have 
come  forward  with  suggestions  for  price  arrangements 
involving  a  much  more  drastic  regulation  of  themselves 
than  could  possibly  be  obtained  from  Congress. 

The  National  Capital  is  full  of  commissions,  those 
that  agree  once  in  a  while  and  get  things  done  and  others 
which  are  dominated  by  a  single  mind  who  might  have 
better  been  named  executive  in  the  first  place.  Hoover 
is  a  commission  in  himself.  He  thinks  quickly  and  acts 
quickly.  That  is  why  there  have  been  revolutionary 
things  done  in  Washington  since  Hoover  came  to  town. 


Chronology  for  Mining  for  July,   1917 

July  1 — Strikes  at  copper  mines  in  various  parts  of 
country  started  by  I.  W.  W.  organizations,  especially  at 
Clifton,  Morenci,  Miami,  Globe,  Bisbee  and  Butte. 

July  5 — Federal  troops  sent  to  Globe,  Ariz.,  to  prevent 
Austrian  strikers  from  interfering  with  pumpmen  and 
others  endeavoring  to  keep  copper  mines  open. 

July  12— About  1000  I.  W.  W.'s  interfering  with 
miners  working  in  Bisbee  district,  Arizona,  were  de- 
ported by  Sheriff  Wheeler,  assisted  by  Citizens  Pro- 
tective League — Governor  Campbell  of  Arizona  re- 
quested President  Wilson  to  send  Federal  troops  to 
preserve  order  in  Clifton,  Morenci,  Bisbee,  Jerome, 
Humboldt,  Ray,  Ajo  and  in  Mohave  County — Conference 
of  steel  men  and  Secretary  of  Navy,  Secretary  of  War 
and  Bernard  M.  Baruch,  chairman  of  raw-material  com- 
mittee, agreed  upon  plan  to  have  Government  fix  price 
of  steel. 

July  13— M.  A.  Hanna  Co.,  of  Cleveland,  Ohio, 
leased  large  area  of  Great  Northern  ore  lands. 

July  14 — Rioting  between  Americans  and  foreigners 
occurred  in  Flat  River  and  other  southeastern  Missouri 
towns,  native  miners  refusing  to  permit  foreigners  to 
work  in  the  lead  mines. 

July  16 — Montana  Power  Co.  and  mining  companies 
on  one  side  and  Metal  Trades  Council  and  electrical 
workers  on  other  side  reached  agreement  and  concluded 
terms  satisfactory  to  both,  but  no  agi-eement  made  with 
I,  W.  W.  miners'  union,  though  most  of  the  mines  have 
worked  on  day  shift  and  are  gradually  increasing  their 
forces. — Price  of  silver  reached  81 1  c.  per  oz.,  highest 
price  in  25  years. 

July  18 — M.  A.  Hanna  Co.,  of  Cleveland,  Ohio,  pur- 
chased Pennsylvania  R.R.  Co.  coal  lands. 

July  20 — Strike  of  miners  in  Leadville  district  oc- 
curred, resulting  in  shutting  down  of  mines. 

July  26 — Explosion  in  No.  12  colliery  at  New  Water- 
ford,  N.  S.,  belonging  to  Dominion  Coal  Co.,  of  Sidney, 
killed  62  miners. 

July  30 — Iron  miners  on  Gogebic  range  in  Michigan 
struck,  following  I.  W.  W.  agitation. 

July  31 — Commandeering  of  iron  mines  of  Cumber- 
land and  Lancaster  Counties  by  British  Minister  of 
Munitions  announced  by  U.  S.  Consul  General  Skinner, 
of  London. 


The  Determination  of  SiUca 

In  the  article  written  by  H.  A.  B.  Motherwell  and 
published  in  the  Journal  of  June  30,  1917,  Mr.  Mother- 
well is  reported  as  saying  at  the  top  of  column  2,  page 
1155,  "the  SiO,  loss  increases  with  the  amount  of 
silica  present."  This  is  an  error.  The  reading  should 
be  "the  SiO,  loss  decreases  as  the  amount  of  silica 
present  in  the  sample  increases";  that  is,  proportion- 
ately the  more  SiO,  present  the  less  the  loss. 


Continuous  Drum  Filters 

In  the  article  by  Carl  J.  Trauerman  on  drum  filters 
in  the  Journal  of  July  14,  1917,  one  of  the  figures  on 
page  87  was  reversed  through  a  typographical  error. 
In  the  table  the  last  figure  under  the  heading  "Filtered 
Drv  Tons"  should  be  105  instead  of  051  as  nublished. 
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Personal 


r.  M.  Weld,  of  .N'ew  York,  will  be  in  Cuba 
for  a   month. 

R.  A.  Hnrily  h.i.«  been  appointed  manager 
for  the  Montana  Mines  Co  .  at  Ruby.  .\riz. 

f;.  H.  Gary  left  New  York  on  Aug.  2  for 
Alaska,  where  he  will  be  for  several  weeks. 

Groncr  A.  PBokard  is  spending  two 
months  in  the  West  in  Colorado.  Arizona 
and   Nevada. 

K.  I,,  s.  Wrampelmeler  has  resigned  a.s 
manager  of  the  Montana  Mines  Co.  at  Ruby. 
.Ariz  .  and  is  now  at  Tucson. 

i.  M.  Itontwell,  consulting  geologist  of  the 
Cerro  de  Pasco  Copper  Corporation,  is  in 
Peru  on  professional  work. 

D.  H.  Walker,  formerly  with  the  United 
States  Geological  Survey,  is  now  with  the 
Nevada  Chemical  Co..  Tonopah.  Nevada. 

(ieoree  S.  Welnberit.  of  the  Engineer  Of- 
ficers" Reserve  Corps,  will  leave  soon  for 
Russia  on  a  three  months'  leave  of  ali.sence. 

Kosakn  Yamada.  a  mining  engineer  of 
Japan.  in.spected  the  Goldfield  Consolidated 
mines  and  mill  recently  at  Goldfield. 
Nevada. 

S.  W.  Eccles  of  New^  York,  vice  president 
of  the  American  Smelting  and  Refining  Co.. 
was  in  Siwkane  recently,  accompanied  by 
Mrs.    Eccles. 

GeorRe  -V.  Tweedy,  formerly  at  Rosario, 
Mex  .  has  gone  to  Honduras  to  examine  the 
old  mines  at  Opetika  in  the  department  of 
Comavagua. 

Kdwin  E.  Chase  has  been  examining  gold 
properties  in  the  new  Herb  Lake  district 
in  northern  Manitoba.  He  will  return  to 
Denver  about  Aug.   11. 

Gay  i.  Johnson,  safety  engineer  o'  the 
Alaska  Treadwell  company,  has  accepted  a 
similar  position  with  the  Homestake  Mining 
Co.  at  Lead.  South  Dakota. 

Alvin  B.  Carpenter  and  K.  E.  Mrlntyre, 
mining  engineers,  have  changed  their  ad- 
dress to  the  Citizens'  National  Bank  Build- 
ing.  Los  Angeles.  California. 

E.  F.  Lamen.  of  the  Geological  Survey, 
is  helping  Frank  L.  Hess  in  a  study  of 
tungsten,  vanadium,  molybdenum,  nickel 
and  other  metals  used   to  harden  steel. 

Braxton  Bigelow,  an  American  mining 
engineer  serving  as  c-aptain  in  the  Roval 
Engineers  was  wounded  in  a  raid  on  the 
German  lines  on  July  23  and  is  reported 
missing. 

Arihar  C.  Terrlll.  professor  of  mining 
engineering  at  the  University  of  Kansas, 
is  spending  several  weeks  in  the  Kansas- 
Oklahoma  zinc  field  for  the  Kansas  Geo- 
logical Survey. 

Harry  J.  Wolf,  of  the  Malm-Wolf  Co.  of 
Denver,  has  completed  mine  examinations 
in  San  Juan  and  San  Miguel  Counties, 
Colo.,  and  has  gone  to  St.  Louis  on  pro- 
fessional business. 

A.  W.  Hudaon.  of  the  Phelps-Dodge  Cor- 
poration research  staff,  has  moved  to  the 
Burro  Mountain  Copper  Co.  branch  at  Ty- 
rone. N  Mex..  to  make  some  large  scale 
experiments   for  the   comp.any, 

F.  W.  Benlon  has  resigned  as  general 
m.anager  of  the  Copper  Range  <'o..  but  con- 
tinues as  vice-president.  William  H. 
Hrharht,  assistant  general  manager  since 
1911.  becomes  general  manager  succeeding 
Mr.    Denton. 

K.  C  Harder  .sailed  from  New  Orleans  on 
Aug.  .1  for  Panama,  en  route  to  Rio  Janlero. 
where  he  Is  due  Sept.  1.  Private  business 
connected  with  his  Iron  properties  In  Brazil 
occasions  the  triji.  He  expects  to  resimie 
his  research  work  on  Mlnne.sota  iron  ores 
.some    time    in    October. 

Major  Peter  N.  Nlaaen,  Inventor  of  the 
NIssen  stamp  and  later  of  the  NIs.sen  hut, 
who  is  well  known  to  i-ngineers  In  North 
America,  has  been  promoted  to  the  rank 
of  lleulennnt-colonel  In  the  Royal  "Bngl- 
neers  and  Is  at  present  stationed  nt  gen- 
eral   headf|iinrters    In    Krance. 

W.  B.  ,\ppleby  and  Kdmlind  Newton, 
both  of  the  Minnesota  School  of  .Mines,  have 
been  In  Wii-ihlriglon  lonferring  with  the 
directors  of  the  I'.iirenu  of  Mines  and  the 
Geologlcnl  Survev  In  regard  lo  esliibllshlng 
mrtperntlve  work  on  the  manganiferoUR 
Iron  ores  of  the   Minnesota   rHng»*s 

Gay  «'.  RIddell,  formerly  suiwrinlendent 
of  the  East  Helena  smellerv  of  the  Amer- 
ican Smelting  and  Itefinlng  <'n  ,  Is  expected 
to  .irrtvr  In  V.  -.v  Vr.rl;  In  Sei.lember  from 
,\i   '      ■■  '•  '     Port     Plrle    as 

'.tclneer  during 
t>  pKement    of  the 

I.  ,  '  nf   the    Hrxken 

HIM  \-«."  i.it...|  Stii.H.,  IToprletarv.  Lim- 
ited. 


Obituary 


Myron  Knnx  Rndgers  died  in  Pittsburgh, 
Penn..  on  July  2.1  at  tlie  age  of  5.'>  years. 
He  was  a  graduate  of  Washington  and  Jef- 
fer.son  University,  of  the  class  of  1886. 
L'pon  leaving  college  he  went  West  where 
he  became  associated  with  Marcus  Daly. 
During  this  period  he  examined  the  Nickel 
Plate  mine  in  British  Columbia  Daly  ac- 
quired the  property,  which  was  .sub.sequent- 
ly  sold  to  the  Hedley  Gold  Mining  Co.  Mr 
Rogers  was  largely  responsible  for  the  de- 
velopment ..f  the  Hidden  Creek  mine  at 
Anyox.  B  C,  and  was  a  director  and  or- 
ganizer of  the  Granby  Consolidated  com- 
pany that  later  took  over  that  property  He 
was  a  member  of  the  .\merican  Institute  of 
Mining  Engineers  and  of  other  engineering 
societies.  He  was  interested  in  educational, 
church  and  Y  M  C.  .\  work  and  con- 
tributed liberally  to  these  causes. 


rhemiral,  Metallurglral  and  Mining  So- 
ciety of  South  Africa  held  its. 21st  annual 
general  meeting  at  Johannesburg  on  June 
23,  1917.  Papers  were  read  on  the  '■Con- 
struction and  Maintenance  of  Slime  Dams," 
al.so  on  "Explosions  of  Fire  Damp  and 
Occurrences  of  Gob  Fires  in  r^atal."  G. 
Hildick  Smith  was  declared  elected  presi- 
dent, other   nominees   having  resigned. 


Industrial  News 


Byron  .laekson  Iron  Works,  of  San  Fran- 
cisco. Calif,  is  erecting  a  new  $100,000 
machine  shop  .at  its  plant  at  West  Berkeley. 
The  new  shop  will  be  ready  for  occupancy 
about   November    1. 

Walworth  .Manufacturing  Co.  purchased 
the  Kewanee  pl.ant  of  the  National  Tube 
Co..  located  at  Kewanee,  111.,  on  Aug.  1. 
The  National  T«bc  i"o.  retired  from  the 
fittings  business  on  that  date. 

Receivers  of  the  Aetna  Explosives  Co., 
Inc.,  have  been  ordered  by  the  United 
States  Court  to  continue  the  company's 
business  in  all  its  branches.  They  will  de- 
vote particular  attention  to  domestic  busi- 
ness and  will  continue  the  established 
Aetna  line  of  dynamites,  gelatins  and  blast- 
ing supplies. 

Chas.  A.  Srhleren  Co..  of  New  York,  will 
start  manufacturing  immediately  in  the 
newly  built  addition  to  its  tannery  at 
Bri.stol,  Tenn.  A  force  will  be  employed 
at  the  start  sulHcient  to  make  24,000  linear 
feet  daily  of  the  highest  grade  machine  belt- 
ing. This  will  be  increased  gradually,  as 
skilled  help  can  be  secured,  until  the  full 
capacity  of  the  plant,  50,000  ft.  daily.  Is 
reached. 

P.  H,  ft  F,  M.  Roots  Co.  of  Connersville. 
Ind  .  has  brought  out  a  rotary  vacuum  pump 
for  handling  a  varying  mixture  of  air.  water 
and  steam  The  sides  of  the  imjiellers  of 
this  iiump  are  straight  and  there  are  no 
|)ockets  in  which  water  can  be  trapped  which 
is  the  unique  feature  of  the  pump  It  has 
been  suc*'essful  in  heating  ser\'ice  and  in 
other  fields,  such  as  paper-mill  works, 
where  a  vacuum  of  10-20  in.  is  required 
with  a  discharge  head  of  five  or  ten  pounds. 

Penrlman  Co.,  Inr„  and  the  Clarksburg 
ZIne  Co,,  announce  that  the  tTnited  Zinc 
Smelting  Corporation  of  New  York  has 
taken  over  the  ownership  and  management 
of  their  plants  located  at  Clarksburg.  W. 
Va.  The  United  Zinc  Smelting  (^orporatlim 
h.as  therefore  asstimed  all  outstancllng  lia- 
bilities, obligations  and  contracts  of  the 
above  named  coriHiratlons  and  all  com- 
munications hereafter  should  be  addres.sed 
to  the  United  Zinc  Smelting  Corporation, 
at   99  John  St  .    New    York. 

WesllnKlianse  Elerlrlr  and  Maniif arliirlng 
Co.,  of  East  PItlsburKh.  Penn  .  has  re- 
cently received  orders  for  motors  for  mine 
hoisl.s  ngKregnlIng  13.10  hp  The  largest 
of  these  Is  a  700-hp  motor  for  a  300-ft 
coal  hoist  nt  the  Inland  Steel  Co 's  mines 
nt  Ilnrmnrvllle,  Penn  This  hoist  will  make 
three  trips  per  minute  Oti  the  same  iirojv- 
erlv  a  200-hp  motor  will  drive  a  man  hoist 
making  two  3fl0-ft  trips  per  minute  Other 
items  are:  Diamond  Coal  and  Coke  t^o . 
Sharpsburg.  Penn.  one  Sf.O-hp  motor:  Re- 
public Iron  and  .'^teel  Cn  ,  Youngslown. 
Ohio,  one  300. hp  motor;  K  A  O  Brooks 
Iron  Co  .  Ftir<lsbnro.  Penn  .  one  200-hp 
motor;  Ml  Pleasant  Coal  and  Coke  Co. 
Clrernsburg.  Penn  .  one  200.hp  motor; 
Valley  Smokeless  Coal  Co  .  Pittsburgh, 
Ponn  .  one  2on-hp    motor .   Eclipse  Oas  Coal 


Co.,  Pittsburgh,  Penn.,  one  150-hp.  motor 
All  the  motors  are  Westinghouse  'Type  C\V 
wound-rotor  induction  motors  with  Typ€ 
F   magnetic   control. 


Trade  Catalogs 


Messiter        Conveyor       Srales.  Electrll 

Weighing  Co..  180  13th  .\ve..  New  York 
Bulletin  No.  10.  Pp.  20;  6x9  in.:  illus 
trated. 

Internal  Combustion  Loromotlres.  The 
Baldwin  Locomotive  Works.  Philadelphia 
Penn.  Record  No.  85.  Pp.  32  :  6  x  9  in. 
illustrated. 

Chicago  Giant  Roek  Urlll.  Tappet  Type 
Chicago  Pneumatic  Tool  Co..  Fisher  Build 
ing,  Chicago,  III.  Bulletin  No.  137.  P|> 
16  :  6  X  9  in.  :  illustrated. 

Sperry  Filter  Press.  D.  R.  Sperrv  &  Co. 
Batavia.  111.  Catalog  No.  14.  Pp.  60  ;  6  5 
9  in.  :  illustrated.  Charts  showing  weight; 
and  capacities  of  the  various  filters  ar( 
shoivn. 

Handbook  of  Conveyor  Prarltee.  Robins 
Conveying  Belt  Co..  13-21  Park  Row.  New 
York.  Pp.  96  :  6  X  9  in.  :  illustrated.  Thi; 
contains  tables  and  charts  concerning  capa 
cities,  power  requirements,  speeds  of  con- 
veyors,   etc. 

Oxy-Aeetylene  Welding.  CuttlnK  and  De. 
rarbonizinR  Apparatus.  The  Imperial  Bras; 
Mfg.  Co..  1200  w  Harrison  St..  Chicago 
111.  Catalog  No.  14n.  Pp  36;  7  x  10 
illustrated.  .\  new  line  of  lead  burninj 
equijiment    is   also  shown. 

Hoisting  Marhinery  for  Industrial  Works 
Shepard  Electric  Crane  &  Hoist  Co  .  Mon- 
tour Falls.  N.  Y.  Hand  Book.  Pp.  116 
5x8  in.  :  illustrated.  This  describes  tht 
various  types  of  hoists  and  cranes  and  con- 
tains tables   of   dimensions,   etc- 


New  Patents 


.^Inminnni  Nitride — Process  for  the  Manv; 
facture  of  Aluminum  Nitride.  Ottokar  S.r 
pek,  Paris.  France.  a."!Sigiior  to  Societf-  Gen 
erale  des  Nitrures.  Paris,  France.  (U.  S 
No.    1.233.926;  July   17.    1917.) 

Annealing  Farnace— Truck  or  Stand  fo 
Use  in  Annealing-Furnaces.  Thomas  Alex 
ander  Morris.  Llanellv.  Wales.  (U.  S.  No 
1,234.789;   July   31.    1917.) 

Ball  Mill  —  Ore-Pulverizing  Ball-Mill 
Henry  Eggers.  Denver,  Colo.  (U.  S.  No 
1,235,419  ;    July    31,    1917.) 

Bearinic  Metal — Process  of  Making  Bear 
Ing  Metals.  William  H.  Kellv,  Los  Angeles 
Calif      (U.  S    No.  1.234,547;  July  24.  191T. 

Concentrator — Mechanical  Mineral-Con 
centrator.  Alfred  Molander.  Sault  Ste 
Marie.  Ontario.  Canada.  (U.  S.  No.  2.235. 
497;    July    31.    1917.) 

Electric  Meltlnit  Furnace  —  Method  n-n 
Apparatus  for  Electrically  Reducing  Re 
fraclorv  Substances.  John  G.  Webb  Rich 
mond.  Va.  (U.  S.  .No.  1.234,836;  Julv  31 
1917.) 

Electric  Smelling  Farnare — Cooled  not 
tom  Electrode  for  Electric  Smeltlng-Fur 
naccs.  Martin  S|>erling.  Essen-on-the-Ruhi 
Germ.iny.  assignor  to  Fried.  Krupp  .-Vktieii 
gesellschaft.  E.s.sen-on-the-Ruhr.  German} 
(U.  S.   No.    1.234.947;  July  31,   1917) 

Flotation  —  Oil-Flotation  Concentratio 
Process.  Emanuel  Wagner,  New  York.  N 
V.      (U.   S.    No.    1,235.083;  July  31.   1917.) 

Furnare-Charging  .System.  Leslie  Doui: 
la.ss  Anderson,  Mldvale,  Utah,  a.ssignor  I 
United  States  Smelling,  Refining  &  Minlii 
Co.      (U.    S.    No.    1.234.998;   July   31,    1917 

Furnace  Electrodes — Elect  rode-Packiii 
for  Melting-Furnac-es  Martin  Sperlitu 
Essen-on-tbe-Ruhr.  Germany,  assignor  t 
Fried.  Krupp  Aktiengesellschaft.  Esscn-oi> 
the-Uuhr.  Germany.  (U.  S.  No.  I.234.9li; 
July  31.   1917.) 

Initot-Mnld,  Clinton  R.  Stewart,  John- 
town,  and  George  E.  Thackray,  Wesimon 
borough.  Penn.  (U.  S.  No.  1,236,166;  Jul 
31.    1917  ) 

rneumatlr     Separator,        Milton     F.    Wll 
Hams.  SI     Ixiuis.   Mo.,   assignor  to  Willln 
Patent     Crusher     and     Pulverizer     Co  . 
Ixiuis,     Mo        (U.     S.     No      1,236,174;     Jul 
31.   1917.) 

Sampling  —  Apparatus  for  Snirplin 
Streams  of  Wet  Ores  and  the  Like  Ch:irli 
John  Williams.  Perranwell.  Cornwall  I'oun 
ty,  England  tU  S  No.  1,235,090;  Jul 
31.    1917  ) 

Slamp-MIll,  Charles  M.  Mullen  and  Ra 
E,  Hall.  Portland,  fire  ;  said  Hall  assignr 
to  said  Mullen  <l'  S  No.  1,235,149;  Jul 
31,   1917.) 
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SAN  FBANCISCO — Aug.  4 
Schedule  for  Merit  Rating  California 
metal  mines  for  compensation  insurance,  it 
has  been  decided,  will  not  be  put  into  ef- 
fect until  a  trial  rate  of  practically  all  the 
mines  in  the  state  has  been  made  so  as  to 
be  certain  that  the  schedule  is  practicable 
before  it  is  made  effective.  This  merit-rat- 
ing schedule  has  presented  numerous  dif- 
ficulties and  has  been  the  cause  of  much 
hard  work  both  on  the  part  of  H.  M.  Wolf- 
lin,  the  Bureau  of  Mines  engineer  who  is 
assigned  to  cooperative  work  with  the  In- 
dustrial Accident  Commission  of  California. 
and  on  the  part  of  George  S.  Rice,  the 
chief  mining  engineer  to  whom  the  schedule 
was  referred  for  improvements  and  ap- 
proval. 

BUTTE Aug.    7 

(By  Telegraph) 
tabor  Situation  in  Butte  is  gradually 
riehtine  itself  and  additional  men  are  re- 
porting for  work  daily.  The  I.  W,  W. 
trouble  is  still  a  factor  and  its  agitators 
will  succeed  in  holding  off  permanent  set- 
tlement. Under  I.  W.  W.  influence,  smel- 
tery employees  of  the  Washoe  works  at 
Anaconda  made  exorbitant  and  ridiculous 
demands  on  company  today,  the  demands 
Including  recognition  of  the  I  W.  •«  umon 
of  the  miners  and  all  their  demands.  The 
answer  they  got  from  Vice  President  C  F. 
Kelly  was  a  point-blank  refusal  and  there 
Is  little  liklihood  of  the  strike  spreading  to 
the  smeltery  employees.  Many  of  the 
smaller  unions  are  voting  to  accept  the 
wage  propositions  made  by  the  mining  com- 
panies and  nearly  all  of  them  are  refusing 
recognition  and  support  of  the  I.  \\ .  \V. 
strikers,  though  some  of  them  are  giving 
monev  to  their  strike  fund  The  strikers, 
realiz'ing  their  defeat,  are  bombarJing 
Washington  with  telegrams  and  letters  ask- 
ing for  Federal  intervention  and  investiga- 
tion The  companies  have  long  ago  prac- 
tically conceded  every  essential  demand 
made  by  the  strikers  and  the  hoopskirt 
hysteria  in  the  House  of  Representatives 
today  was  due  entirely  to  false  information 
furnished  the  lady  by  the  L  W,  W.  arid 
their  sympathizers.  Statements  were  made 
according  to  press  reports  that  are  absurd- 
ly false  and  ridiculous,  a  fact  that  must 
have  been  known  to  the  Washington  author- 
ities who  investigated  conditions  in  Butte 
and  had  representatives  here  to  look  into 
affairs.  It  is  a  well-known  fact  that  if  the 
miners  were  given  protection  against  thugs 
who  wavlav  them  in  going  to  and  returning 
from  work,  95 '~J  of  the  miners  would  be 
working  today  as  they  are  glad  to  accept 
the  offers  made  bv  the  mining  companies. 
The  street-railway  employees  suffering  from 
the  general  infection  have  gone  on  a  strike 
under  I,  W.  W.  influence  and  are  remain- 
ing out  although  the  street-railway  company 
has  offered  them  in  many  respects  more 
than  they  asked  for.  The  various  craft  and 
workingmen's  strikes  are  not  designated 
"strikes"  by  them  because  they  have  all 
acted  without  authority  or  sanction  of  their 
international  bodies  and  so  they  call  it  "an 
individual  lockout  for  vacation  purposes" 
The  I.  W,  W,  and  other  radicals  have  sought 
to  make  much  capital  out  of  the  lynching 
of  Frank  H-  Little,  the  I.  W.  W.  executive- 
board  member,  but  they  have  failed  in  this 
although  they  staged  a  big  funeral  parade 
on  Sunday  for  the  benefit  of  the  motion- 
picture  camera  men  who  had  been  engaged 
for  the  event.  It  may  be  a  shameful  fact 
but  it  is  a  fact  nevertheless  that  there  is 
general  sympathy  for  and  unexpressed  ap- 
proval of  the  act  of  the  lynching  party.  A 
coroner's  jury  has  completed  its  inquest  on 
this  case  without  finding  even  a  clew  to  the 
lynchers. 

DENVER — Aug.  4 
Leadville's  Strike  has  come  to  an  abrupt 
termination.  To  the  end.  the  operators  re- 
fused any  recognition  of  the  union  or  any 
suggestion  emanating  therefrom.  This  was 
not  in  repudiation  of  the  rights  of  the 
miners  but  was  the  fixed  policy  of  the  dis- 
trict's operators  who  preferred  to  close 
down  their  mines  rather  than  yield,  in  the 
least  degree,  to  any  demands  from  or- 
ganized labor.  Last  week,  no  investigation 
at  Leadville  having  been  undertaken  by 
the  governor's  mediators — Messrs.  Rogers 
and  Liddell — appointed  the  preceding  week, 
the  oflncials  of  the  Leadville  union  waited 


upon  Governor  Gunter  and  requested  the 
appointment  of  a  third  member  on  the 
board  bv  President  Wilson.  Upon  learning 
of  this  request,  the  operators  "sat  tight" 
and  Julv  311.  through  George  O.  Argall. 
manager  of  the  Iron-Silver  Mining  Co..  sent 
the  governor  a  long  telegram  inquiring 
whether  or  not  his  excellency's  mediators 
proposed  taking  any  action,  at  the  same 
time  protesting  against  further  delay  and 
publicly  declaring  the  operators'  refusal  to 
enter  into  any  negotiations  involving  repre- 
sentatives of  the  union.  Meanwhile  the 
operators  were  holding  conferences  among 
themselves  and  they  finally  reached  an 
agreement  that  they  were  willing  to  raise 
wages  50c.  per  shift.  Upon  announcement 
of  this  decision  the  miners  of  the  district, 
union  and  non-union,  met  in  mass  meeting, 
which  continued  through  the  greater  portion 
of  last  night.  Although  stormy  at  times, 
the  net  result  was  the  acceptance  of  the 
operators'  proposition,  and  the  agreement 
to  return  to  work  this  morning.  Tho  fol- 
lowing is  the  wage  schedule  under  the  new 
arrangements:  Miners,  muckers  and  tram- 
mers, $4  :  hoisting  engineers  on  double- 
drum  hoists,  $5  ;  on  single-drum  hoists. 
$4.50;  pumpmen  $4.50  in  dry  stations  and 
$5  in  wet  places ;  men  sinking  shaft.  $5  : 
machine  runners,  $4.50  :  timbermen.  $4.50  ; 
firemen.  $4.  The  district  will  continue  on 
the   "open-shop"  plan. 

Investigation  of  Custom  Smelting  in 
Colorado  proceeds  .slowly.  Since  the  oflBcial 
investigators  are  not  required  to  submit 
reports  prior  to  the  convening  of  the  legis- 
lature next  January,  statements  of  an  ofti- 
cial  nature  are  not  now  to  be  obtained. 
The  legislative  committee  has  thus  far  can- 
vassed only  the  mine  owners'  side  of  the 
issue  visiting  all  the  mining  districts  of 
the  state,  obtaining  settlement  sheets  cover- 
ing actual  shipments  of  about  '700  different 
lots  of  ore.  and  taking  testimony  from  the 
shippers.  The  nature  of  this  work  was 
admittedly  one-sided  in  that  it  solicited 
grievances  against  the  smelters.  The  com- 
mittee has  done  a  vast  amount  of  work  in 
analyzing  the  settlements  rendered  by  the 
ore  purchasers  and  in  endeavoring  to  es- 
tablish correlation  between  figures  appear- 
ing at  great  variance.  O.  R.  Whitaker,  the 
mining  engineer  appointed  to  handle  the 
technical  features  of  the  investigation,  in 
proceeding  with  his  inquiries,  is  being 
granted  most  courteous  and  helpful  assist- 
ance bv  the  smelters.  It  is  his  purpose  to 
go  into  the  costs,  efficiencies  and  charges 
of  the  smelting  practices  and  the  prevalent 
bases  of  pavment  for  the  metals.  It  is  be- 
lieved he  will  complete  these  investigations 
by  Sept.  I.  When  he  is  ready  to  report, 
it  is  planned  that  the  experts  and  metal- 
lurgists of  the  smelting  companies  will  be 
given  opportunities  to  testify  before  the 
committee  and  thus  to  place  the  corpora- 
tions' version  officially  on  record. 

S.4LT   t.4KE    CITY — .Aug.   4 

Report  of  Surveyor  General,  I  C  Thore- 
son,  for  Utah,  shows  836.8fi0  acres  to  have 
been  surveyed  during  fiscal  year.  Up  to 
.Tune  SO,  1916.  there  had  been  surveyed  33.- 
254.661  acres,  with  20,294,828  acres  in  the 
state  still  remaining  to  be  surveyed.  Total 
acreage  of  Utah  would  therefore  be  about 
54.386.375,  Large  force  at  present  is  in 
the  field — 1  double  party.  3  single  parties. 
5  surveyors,  and  36  assistants.  In  the 
mineral  survey  department  79  surveys  were 
received  and  267  locations  Thirty-one  sur- 
veys and  108  locations  were  returned  for 
correction.  There  were  approved  44  surveys 
and  115  locations.  Average  cost  per  loca- 
tion was  $19.99,  .Tune  30  1917.  there  were 
pending  57  surveys  and   222  locations. 

Oil  Shales  from  I'tah  and  neighboring 
states  are  being  made  the  subject  of  ex- 
perimentation at  the  University  of  Utah, 
with  a  view  to  extracting  tar.  oil.  s-as  and 
other  products.  Samples  of  about  five  tons 
each  coming  from  eastern  Utah,  the  prom- 
onto-y  .section  near  Ogden.  and  from  Elko. 
Nev  .  will  furnish  material  for  experi- 
ments The  shale  will  be  distilled  in  a 
retort  built  on  the  campus  after  model 
of  retorts  successfully  used  in  Scotland 
for  same  purpose  The  heavy  tars  will 
first  be  thrown  down,  then  petroleum,  oil 
and  gasoline,  the  oil,  gas  and  nitrate 
products  remaining  uncondensed.  These 
products  will  be  used  for  fractional  dis- 
tillation, and  many  products  ars  expected — 


all  grades  of  oil,  ammonia,  paraffin,  etc. 
The  gas  obtained  from  retort  will  be 
returned  back  into  the  retort  and  used 
in  heating  for  further  distillation — to  take 
place   of   coal    and    cut   down   expense. 

WAL1,.\CE,  IDAHO — Aug.  4 
Federal  Troops  Will  Guard  the  mines 
and  mills  of  the  Coeur  d'Alene  district. 
This  was  the  decision  of  Governor  Moses 
Alexander  after  a  visit  to  this  city  the 
first  of  the  week  and  conferring  with  repre- 
sentatives of  the  mining  companies  and 
particularly  upon  representations  made  by 
Harry  L.  Day.  The  governor  came  here  to 
investigate  the  I.  W.  W.  situation  and  he 
found  that  there  was  no  necessity  for  sol- 
diers for  general  guard  purposes,  the  local 
authorities  with  support  of  citizens  who 
have  organized  for  the  purpose  being  equal 
to  any  probable  emergency.  With  respect 
to  the  mines  and  mills,  however.  Mr.  Day 
pointed  out  that  the  mining  companies  were 
already  maintaining  guards  to  protect  their 
property,  and  inasmuch  as  they  had  entered 
into  an  agreement  to  furnish  one-sixth  of 
the  lead  required  by  the  government,  it 
was  felt  that  the  government  should  relieve 
them  to  the  extent  of  furnishing  soldiers 
for  guard  duty,  both  as  a  matter  of  fair- 
ness to  the  companies  and  to  afford  greater 
security.  The  governor  was  favorably  im- 
presed  with  this  view  and  agreed  to  take 
the  matter  up  at  once  with  the  war  de- 
partment. 

CALUMET.  MICH. — Aug.  3 
The  Labor  Situation  in  the  Lake  Supe- 
rior copper  camp  seems  to  be  clearer  right 
now  than  at  any  time  in  the  past  4  or  5 
months  and  with  common  labor  for  under- 
ground work  more  plentiful  than  in  some 
time.  A  great  man.y  men  have  been  coming 
in  of  late  and  the  employment  agencies 
have  been  instructed  by  al!  employing  com- 
panies here  to  be  careful  to  pick  only  good 
men,  who  are  not  affiliated  in  any  way 
with  the  notorious  I.  W.  W.  organization 
which  has  been  attempting  to  stir  up  strife 
between  employees  and  employers  here  and 
in  the  Lake  Superior  iron  mining  camps. 
A  few  of  this  class  of  men  have  slipped  in^ 
of  course,  but  in  general  they  have  been 
quickly  found  out  and  have  been  let  go. 
Few  have  remained  in  the  district.  The 
organization  again  of  the  Citizens'  Alliance, 
the  pledge  of  which  is  strictly  anti-I.  W. 
AV  .  has  perhaps  done  more  to  clear  up  the 
situation  than  any  other  happening.  More 
than  90-^;,  for  instance,  of  the  employees 
of  the  Calumet  &  Hecla  and  its  10  or  more 
subsidiary  and  associated  companies,  both 
mining  and  milling  corporations,  have 
joined  the  Alliance,  and  signed  its  pledge. 
The  members  are  nia,king  it  uncomfortable 
in  the  district  for  the  I.  W,  W.  agitators 
and  followers  with  the  result  that  the 
copper  camp  has  had  no  trouble  such  as 
that  being  experienced  about  Ironwood  and 
Bessemer  in  the  iron  districts.  Further- 
more, many  of  the  employees  of  these  com- 
panies have  associated  themselves  in  the 
"home  guard"  units  here  or  have  enliiited 
in  the  new  Michigan  Troops,  a  state  pro- 
tective military  association.  Practically  all 
I  W  W.  agitation  has  died  out  and  the 
strike  threatened  bv  the  few  members  re- 
maining in  the  district  for  last  Monday 
and  a  week  ago  last  Monday  absolutely 
failed  to  materialize.  Not  a  man  refused 
to  go  into  the  mines.  The  mining  com- 
panies, furthermore,  have  been  assured  by 
committees  of  men  of  the  latter's  satisfac- 
tion with  wages  and  working  conditions. 
Governor  Sleeper,  while  here,  assured  the 
men  and  the  companies  full  and  complete 
protection  and  stated  that  no  labor  or 
other  disturbances  would  be  countenanced 
by  the  state. 

PHOENIX.  ARIZ. — Aug.  2 
Workmen  Must  Be  Paid  at  Once,  on  be- 
ing discharged  or  on  quitting  work  volun- 
tarily in  .-Vrizona.  the  state  supreme  court 
having  affirmed  a  decision  of  the  Vavanai 
County  Superior  Court  in  »his  matter  The 
act  when  passed  was  understood  to  li.ivo 
reference  particularly  to  strike  conditions. 
The  case  in  point  was  that  of  a  workman 
for  the  Arizona  Power  Co..  who  would  not 
wait  five  davs  till  the  regular  payday 
Defense  was  made  that  the  ^vorkman  Hart 
entered  into  a  contract  with  the  corpor-T- 
tion  that  included  recognition  of  a  semi- 
monthly payday 
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JOPLIN.    -MO. — AuB.    4 

Flr»f  Important  Sale  in  the  .Vew  Lawton- 
K'aco  Held,  northwest  of  Joplin  was  recently 
■ecorded.  U  P.  Buchanan,  of  Joplin.  who 
mid  a  one-fifth  interest  in  the  Hlue  Mound 
nine  at  Baxter  last  winter  for  $inn.nnii. 
lome  time  aKo  took  an  option  on  a  lease 
>f  the  Nichols  land  north  of  Lawton.  Kan., 
'rom  T.  F.  Coyne,  of  Webb  City.  The  con- 
lideration  wa.x  $,10,00(1.  lji.st  week  Kuch- 
inan  announced  that  he  had  resold  the 
ea,se  to  E.  A.  Wilt.see  and  New  York  a.s.«o- 
:iates  for  Jioo.ooo.  Considerable  drilling 
las  been  done  by  Buchanan  on  the  tract, 
ind  rich  cuttings  have  been  shown.  The 
ract  adjoins  that  of  the  High  Kive  Min- 
ng  Co..  where  some  of  the  richest  holes 
?ver  brought  in  in  the  history  of  the  dis- 
rict  have  been  recorded  in  recent  weeks, 
rhe  new  owners  of  the  lease  have  pur- 
chased a  mill  in  the  Carterville  camp  and 
»-ill  move  it  immediately  to  the  tract  and 
'ully    develop   the   property. 

Independent  Lead  Smeltery  with  a  capa- 
city of  son  tons  of  lead  ore  per  week,  is 
o  be  erected  at  some  point  near  Quapaw 
>r  Picher.  Okla.,  in  the  near  future  by  the 
Ontario  Smelting  Co.  Options  have  been 
aken  on  three  different  i>roposed  sites  and 
he  problem  of  deciding  which  is  the  be.st 
s  the  only  thing  holding  back  actual  build- 
ng  ftperations.  Much  of  the  material  has 
jeen  ordered,  and  the  building  force  is  be- 
ng  organized.  It  is  expected  the  plant  will 
>e  completed  within  90  days.  It  will  be 
5uilt  of  brick  and  steel  and  will  be  modern- 
y  equipped.  R  A.  Farnham  will  have 
^harge  of  plans  and  construction,  and  the 
jlant  will  cost  approximately  $150,000. 
Frank  E  Maulson.  of  Toronto.  Can.,  will. 
«ith  his  as.sociates.  hold  one-half  the  $25.- 
lOO  stock,  and  the  remainder  will  go  to 
"?.  V.  Jones,  of  Joplin.  Mr.  Jones  is  vice 
ire'iident  of  the  Blue  Mound  Mining  Co.. 
»-hich  is  headed  by  William  Kenefick.  of 
Kan.'ias  City,  but  Jones  -says  Kenefick  is 
lot  interested  in  this  smelting  project.  The 
3roi>osition  is  looked  upon  with  favor  by 
ead-ore  producers,  as  they  believe  it  w-ill 
mprove  the  local  market.  The  plant  will 
)e  about  the  size  of  the  Eagle-Picher  Lead 
^o.'s  plant  at  Oalena.  Officers  of  the  On- 
ario  Smelting  Co.  are:  C.  V.  Jones,  presi- 
lent  and  trea-surer ;  A.  W.  Thurman.  vice 
jresident  and  Miss  Catherine  Scott,  secre- 
arv.      All    live  at   Joplin. 


W.VMIIXiTON — ,\UK.    4 

Orrorrence  of  Manganese  being  studied 
by  the  Geological  Survey,  is  entering  a  more 
Intensive  phase  f!  W  Stose  and  F  J 
Katz.  Survey  geologists,  have  left  Wash- 
ington to  make  physiographic  and  geologic 
study  along  the  west  slope  of  the  Blue 
Ridge  mountains  between  Vesuvius  and 
Front  Koyal.  Va  They  will  point  out  areas 
most  likely  to  contain  manganese  deposits 
and  which  are  most  worthy  of  prospecting. 
They  will  be  joined  later  by  other  Survey 
geologists.  The  special  investigation  of 
manganese  is  not  to  be  confined  to  Virginia. 
J.  B  I'mpleby  will  proceed  at  once  to  Lead- 
ville  and  Silver  City  to  investigate  the  man- 
ganese deposits  in  those  localities.  J.  T 
Pardee  will  study  the  appearance  of  man- 
ganese in  the  Butte  district  R  W.  Stone 
assigned  to  investigation  work  in  the  State 
of  Washington.  E  L.  Jones.  Jr  .  is  en  route 
to  the  Southwest  where  he  will  make  a 
general  inspection  of  manganese  deposits  in 
.-Vrizona  and  other  states  in  that  section. 
Manganese  occurrence  in  the  region  east  of 
the  .MIegheny  Mountains  has  been  studied 
by  certain  members  of  the  Geological  Sur- 
vey and  some  imjiortant  geological  conclu- 
sions have  been  reached.  It  has  been 
shown  fairly  conclusively  that  most  of  the 
mangane.se  ore  was  laid  down  under  se\- 
eral  tjiJes  of  structural  associations  dur- 
ing stages  of  planation  of  the  region. 
During  these  stages  manganese,  originally 
disseminated  through  the  Cambrian  lime- 
stones and  the  lower  Cambrian  (luartzite. 
was  carried  to  favorable  sites  of  deposi- 
tion There  is  also  good  reason  for  the  be- 
lief that  limestones  or  possibly  some  other 
rocks  at  higher  stratigraphic  horizons  have 
also  yielded  deposits  of  ore  during  the  same 
stages  of  planation.  The  exact  stages  of 
the  physiographic  cycle  have  not  yet  been 
determined  fully  and  at  least  one  unknown 
quantity  is  yet  to  be  ascertained  as  to  the 
conditions  under  which  the  residium  accum- 
ulated. As  far  as  investigations  have  pro- 
ceeded, it  appears  probable  that  most  of  the 
deposits  are  related  to  one  group  of  plana- 
tion Further  studies  of  the  problem  re- 
quiring the  services  of  experienced  -Vppala- 
chian  stratigraphers  and  physiographers 
now  are  being  conducted  by  the  Geological 
Survey.  Due  to  the  fact  that  mangane.se 
deposits  are  almost  invariably  close  to  the 
surface,  and  to  the  fact  that  relatively  little 


equipment  is  necessary  for  its  mining,  the 
government's  specialists  are  taking  a  much 
more  hopeful  view  of  the  domestic  manga- 
nese situation.  In  fact  some  of  them  go 
,so  far  as  to  say  that  the  needs  of  the 
country  can  be  met  if  the  necessity  should 
arise.  The  deposits  are  small  but  by  the 
dissemination  of  knowledge  as  to  their  oc- 
currence, greatly  increased  supplies  are 
likely  to  continue  to  be  produced  since  the 
deposits  are  readily  available  and  the  sim- 
plest kind  of  sorting,  picking  and  washing 
machinery  can  be  used  to  advantage  There 
are  some  deposits  sufficiently  extensive  to 
permit  the  use  of  steam  shovels. 

TORONTO — .\ug.     4 

Lignite  Rriqaetle  Plant  to  be  established 
by  the  Canadian  government  will  be  at 
Estevan.  Saskatchewan.  The  government 
has  appropriated  $250.ooii  for  the  manufac- 
ture of  fuel  briquettes  from  the  lignite  coal 
of  Saskatchewan.  If  the  propo.sed  process 
can  be  made  commercially  successful  it 
will  be  an  important  step  in  solving  the 
fuel  problem  for  western  Canada. 

.Mining  Prohibited  at  Rirkard.  the  new- 
gold  camp,  owing  to  the  fact  that  the  sur- 
face rights  are  controlled  by  the  Abitibi 
Pulp  &  Paper  Co..  which  is  constructing  a 
large  dam  at  Twin  Falls.  This,  when 
completed,  will  flood  a  considerable  area  In 
the  immediate  vicinity  of  the  recent  gold 
discovery.  Applications  for  mining  claims 
in  the  district  affected  have  been  refused 
until  .some  arrangement  can  be  made  that 
will  .secure  the  Abitibi  company  from  hav- 
ing to  make  good  any  damages  occasioneil 
by  flooding.  This  will  probably  be  effectffl 
at    an   early   date. 

Manitoba  Mining  Retarded  and  invest- 
ment has  been  discouraged  by  the  provi- 
sion of  the  Federal  mining  law.  under 
which  title  to  mining  lands  under  Federal 
jurisdiction  is  given  by  lease  only.  Prior 
to  1914  the  law  ]>rovided  for  a  grant  in  fee 
simple  of  mineral  claims  ui>on  applicant 
proving  5  years  work  thereon.  It  is  asserted 
that  this  puts  Manitoba  mining  claim  own- 
ers in  an  unfavorable  position  for  attracting 
capital,  as  compared  with  Ontario  and 
British  Columbia,  where  a  fee  simple  title 
can  be  obtained.  Mining  men  are  petition- 
ing the  Federal  government  for  reversion 
to  the  former  law.  under  which  mining 
titles  may  be  given  in  fee  simple. 
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ALASKA 

STRIKE  at  Kennecott  Copper  Corpora- 
ions  mines,  which  began  on  June  16.  re- 
)orted  ended  satisfactorily  to  company  and 
Tien  returning  to  work  Production  for  July 
*as  3.84«.n00  lb,  compared  with  5,848,000 
lb    in  June 

MOTHER  1X1DE  COPPER  MINES  CO 
t McCarthy) — Bought  the  Kennecott's  small 
experimental  mill  and  will  haul  same  from 
Kennecott.  16  miles,  to  Its  mlllHite  The 
ioo-kw  power  plant  ia  to  be  completed  thia 
month 

admirai.ty-ai.aska   nn\A>  minino 

fFunteri  — Constructing   ZOOO-ft     power  pipe 

lin.-    under    TOO-ft      head    to    secure    several 

il,..'i    ind      hiirsepower          Installed      12-drlll 

«sor  and  expect  another   10-drill   one 

Also  to  have  25  drills   working  in 

'y  autumn      Contemplating   loon-ton 

■■n     plant     to    be     Imill     next     spring 

iMriijinny  has  52  gold  <|unrtz  claims 

%  R  K  ^  N  H  \  H 

■     M   Zinc  and   lead 

1..    but    60    cars 

irger   than    this. 

I    many    to    hold 

•  '"o  .  with  mines 

I    continued  blg- 

from  varloua  dls- 

■-'.10(000     lb  ; 

.-.n   II,      >;  ir.iTi,   STf.  onn  ib  ; 

lb  ,    and    I'onia.    210. noO    lb. 

'OHll    ■•Ark.iii'<as-    Millln    cm- 

month       Much   Interest   shown 

i.       .p.rii.r^    In    drr-c.oncentrnllon    mill    t>e- 

Ing  bull!  near  YellvMIe 

Newton    roantr 
ALLIED     (Ponra) — l"urrhR!>«>d     Eleventh 
Hour  mine,  rteveloped  by  J     Vancll.  of  Jop- 


lin. and  associates.  Produced-  40  cars  of 
ore  last  year.  Charles  E.  Crawford,  of 
Pettigrew,    Ukla.,    president. 

Searry    County 
BALD  HILL  (St    Joe)— Holding  750  tons 
silicate  of  zinc  for  better  prices 

TOMAHAWK  (St  Joe) — Small  furnace 
completed  Only  operating  copper  mine  In 
stale 

BIG  Hl'RRICANE  ( PlndalD— Two  mills 
operating  on  property  One.  regular  Joplin 
type,  other  ball  mill  and  slime  tables  Chats 
from  slime  plant  now  being  run  through 
the  third  time  for  good  recovery  Ore  is 
carbonate  of  zinc 

,\RI7.0N.\ 

Corlll-e    County 

SHATTCCK  .\RlZON.\  (Blshce) — Com- 
pany's report  for  second  iiuiirter  ended  June 
SO  shows  (levelopment  amounting  to  57611 
ft  New  orebody.  high-graile  coi)per-leacl- 
silver  'ire  o|>ene<l  on  Iron  Prince  claim  In 
Intermediate  level  from  21t-ft  raise  Ex- 
posed for  36  ft  Small  ore  showings  on  400 
and  Bno-ft  levels,  and  ore  body  encountered 
on  BOn-ft    level  In  Leo  claim 

(Ilia  rnnnty 
SIEUUA  ANCHA  r>ISTRlCT.  50  miles 
northwest  of  Globe,  disturbed  by  uprising 
of  Apache  Indians  who  are  reported  on  the 
warpath  Two  largest  asbestos  mines  sus- 
pended operations  Also  salil  that  forest 
fires  were  being  started  In  vicinity  of  mines. 
Two  I  W  W  organizers  have  b.en  active 
among  the  force  of  IBO  Mexliaiis  and  In- 
dians employed  Pos.se  left  Globe  in  auto- 
mobiles for  Rlre.  Ariz  .  where  they  will  ob- 
tain horses  for  ride  to  the  mines  tf>  subdtie 
the  uprising 


MI.\MI  COPPER  (Miami) — Production 
for  June  amounted  to  5.349.000  Ib.  of  cop- 
per, hut  since  no  further  production  made 
Mediation  under  way  between  miners  and 
officials  but  nothing  definite  resulted 

Mohave    County 

PAYROLL  (Chloride)  —  Superintendent 
H.  M.  Henning  is  sending  30  tons  lead-zinc 
ore  daily  to  Steffv  custom  mill.  Just  fin- 
ished new  road  to  the  mill.  Chappell 
Brothers'  truck  hauling  five  tons  each  trip ; 
makes  six  round  trips  dally. 

rinia    County 

COMOBABI  (Tucson)— Walter  Harvey 
Weed,  consulting  engineer  for  Magnate  Cop- 
per company  recently  made  examination  of 
ComobabI  nrilne  IjOcated  midway  between 
Magnate  and  New  Cornelia  mines  at  Ajo. 
53    miles    west    of   Tucson 

Va^  npal  Cotinl.v 

ARKANSAS  &  ARIZONA  (Jerome)  — 
Drilling  campaign  discontinued  on  account 
of  excessive  cost,  tintil  conditions  become 
more  favorable  for  development   work. 

I'NITED  VERDIC  EXTENSIOIN  (Je- 
rome)—  Directors'  report  states  that  no  new 
developments  of  Importance  occurred  Ore 
extraction  for  April.  11.419  Ions  yielding 
6.203.992  lb  copper ;  Mav.  7663  tons  yield- 
ing 3. 851. 393  Ib  copper:  June.  8997  tons 
yielding  3.956.157  Ib  May  and  June  output 
curtailed  by  10-day  strike  Car  shortage 
also  reduced  June  output  New  shaft  and 
tunnel  making  fair  progress  Course  of 
tunnel  changed  to  keep  extension  Inside 
company's  proiierty  tbroughotit  entire 
length  I>'ngth  will  be  greater  but  devel- 
opment of  unproven  ground  l<elonglnff  to 
comp.my  ronsldered  more  advantageous 
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CALIFORNIA 

Amador  County 

KENNEDY  MINING  AND  AIILLING 
CO.  (Jackson) — The  100-stamp  mill  and 
chlorination  plant  in  operation  and  no 
change  has  been  made  or  contemplated. 
Zeila  mine  owned  by  the  same  company 
situated  about  2  miles  south  of  the  Kennedy 
has  not  been  reopened  since  its  purchase  by 
this  company  and  no  flotation  plant  has 
been  installed  or  contemplated. 

Calaveras   County. 

CALAVERAS  COPPER  ( Copperopolis) 
— Has  installed  steam  shovel  to  load  dump 
ore  for  flotation  mill  New  vertical  shaft 
being  sunk  on  North  Keystone  group.  Dis- 
covery shaft  reached   No.   It   level. 

Contra  Costa  County 

PACIFIC  ELECTRO-MKTAL  CO.  (Bay 
Point) — Metallurgical  plant  to  be  construct- 
ed under  supervision  of  Lindgren  &  Co.  of 
San  Francisco  to  cost  about  $50,000  Build- 
ings will  be  of  reinforced  concrete. 


Mo 


inty 


PITTSBURG-LIBERTY  (Masonic) — Said 
to  be  in  shipping  class  again,  under  leasing 
operations  of  Conway  &  Fredericks.  New 
vein  recently  disclosed  in  prospecting  be- 
yond barren  ground  where  the  early-day 
miners  quit. 

Nevada  County 

WISCONSIN  GRAVEL  (Grass  Valley)  — 
New  electric  hoist  and  rotary  blower  to  be 
fnstalled. 

COLUMBIA  (Ormonde) — Mill  being  dou- 
bled in  capacity  by  installation  of  10  stamps. 
New  electric  hoist  to  be  installed  and  aerial 
bucket-tramway  connecting  German  and 
Ocean  Star  mines.  Ocean  Star  shaft  sunk 
to  300-ft.  point  disclosing  good  ore 

ALLISON  RANCH  (Grass  Valley) — Ten 
stamps  of  new  mill  tested  on  July  17  were 
satisfactory.  Other  10  stamps  started  fol- 
lowing day.  Remainder  of  surface  and  un- 
derground installations  completed  Mine 
unwatered  to  500-ft.  point  and  development 
proceeding  on   300-  and  400-ft.   levels. 

Plumas    County 

REILLY  (Seneca) — Lloyd  Groover  is 
hauling  ore  with  "Jitney"  train  made  up  of 
Ford  engine  installed  on  truck  arranged  to 
drive  forward  or  backward,  to  which  are 
hitched  wagons  for  carrying  ore. 

IRON  DYKE  (Taylorsville) — Tunnel  now 
in  ll'OO  ft.  from  portal.  Development  pro- 
duced 70  tons  shipping  ore  of  high  grade: 
25  men  employed.  W.  W.  Adams,  superin- 
tendent. 

Sierra   County 

HILO  (Downieville) — Rich  cleanup  made 
from  last  year's  gravel :  work  resumed  tak- 
ing out  gravel  for  next  spring's  washing. 
Bernhardt  Bros.,  owners  and  operators. 

WINKEYE  (Howland  Flat) — This  and 
Fillmore  and  Miners'  Home  gravel  mines 
have  full  crews  working  in  good  ground. 

OXFORD  (Downieville) — A  $500  pocket 
of  free  gold  and  sulphurets  extracted  by 
Casserly  and  Hertz  who  have  surface  lease. 

GOLD  BLUFF-OXFORD  (Downieville) 
— Twenty  stamps  started  on  test  run  from 
drift  on  90-ft.  level.     F.  Meinecke,  in  charge. 

IRONSIDES  (Downieville) — Milling  re- 
sumed on  quartz  from  winter's  underground 
work.  Geo.  Gruss  of  San  Francisco  in 
charge. 

MONTE  CARLO  (Downieville) — Large 
body  of  gravel  recently  opened,  paying  50 
cts. "per  carload,  has  gradually  increased  to 
$10  and  continues  growing  richer.  Adjoins 
Downieville  serpentine  belt.  A.  Lavezzola 
and  associates,  owners  and  operators. 

MOHAWK  (Downieville) — While  pros- 
pecting old  gravel  channel  another  bonanza 
quartz  strike  made  on  Allegheny-Downie- 
ville  serpentine  belt.  Seven  employes  of 
The  Union  Oil  Co.  are  owners  John  N. 
Cubit,  in  charge. 

CITY  OF  SIX  (Downieville) — On  serpen- 
tine belt,  former  high  grade  producer,  under 
option  to  Hodgkinson  &  Henderson  of  Los 
Angeles.  Contract  let  for  200  ft.  of  tunnel 
and  upraise  to  tap  old  shaft  which  yielded 
bonanza  ore.     J.  R.  Mackay.  contractor. 

COLOR.4DO 
Boulder  County. 

TEX.\S  (Ward) — Development  work  re- 
sumed. 

N.\TION.\L  TUNGSTEN  MINING  CO. 
(Ward) — New  milling  plant  will  be  com- 
pleted within  few  weeks.  Mine  has  been 
steady  producer, 

BOULDER  TUNGSTEN  PRODUCTION 
CO.  (Boulder) — Ferro-tungsten  unit  of  new 
refinery  operating ;  acid  plant  will  be  com- 
pleted soon.  Crew  of  60  to  70  men  will  be 
employed. 

GOOD-FRIDAY  (Boulder  Falls) — Large 
tonnage,  tungsten  ore,  developed ;  steady 
production  made. 


Gilpin  County 

PRIMOS  CHEMIC.\L  CO.  (Empire)  — 
Work  resumed  at  molybdenum  mine  at  Camp 
Boericke. 

AMERICAN  METALS  CO.  (Black  Hawk) 
— Now  receiving  lead-zinc  ores  for  custom 
treatment ;  business  has  increased  consider- 
ably. 

TWO-FORTY  (Central  City) — Mine  plant 
electrified ;  46-hp.  motor  being  installed. 
Unwatering  now  under  way.  Mill  over- 
hauled and  flotation  installed. 

LABOR  SHORTAGE  acute  in  district. 
Many  small  properties  prevented  from 
opening  up  this  summer,  and  those  now 
operating  find  difliculty  in  keeping  suffi- 
ciently large  crews. 

Ouray  County 

PAYMASTER  (Ironton) — Lease  and 
bond  secured.  New  shaft  being  sunk  on 
ore  chimney.  Old  shaft  workings  filled  to 
first  level  with  water. 

San  Juan  County 

ANTI-PERIODIC  (Silverton) — Shipments 
ot  gold-silver-lead  ore  begun ;  worked  en- 
tirely through  adit  levels.  Milling-  and 
shipping-grade  ore  developed. 

HERMES  (Silverton) — Development  work 
on  5  tunnel  levels  carried  on  for  4  years 
and  large  tonnage  developed.  New  tunnel 
being  driven  to  cut  veins  100  ft.  below  low- 
est adit ;  this  tunnel  now  in  800  ft.  and  500 
ft.  more  to  be  driven.  Ore  consists  of  lead 
and  zinc  sulphides  in  vein  10  to  12  ft.  wide. 
Mill  will  be  built  in  near  future,  Wm.  Gal- 
ium is  manager. 

San  Miguel    County 

SANTA  CRUZ  (Ophir)— Ore  shipments 
being  made  to  Durango. 

BUTTERFLY  (Ophir) — Lessees  running 
15  stamps  of  milling  plant  on  ore  from 
mine. 

JUNTA  GOLD  MINING  &  MILLING 
CO.  (Telluride) — Milling  plant  sold  and  dis- 
mantled. 

FAVORITE  (Ophir)— Shipping-  and  mill- 
ing-grade ores  being  mined  by  lessees  ;  mill- 
ing-grade ore  treated  at  Suffolk  mill. 

BLACK  BE.A.R  (Telluride) — Flotation 
making  excellent  recovery  from  tailings; 
ore  treated  at  Smuggler-Union  mill. 

Summit  County. 

BLUE  FLAG  (Breckenridge) — Mine  will 
be  reopened.  Equipment  includes  milling 
plant.  Same  company  operating  in  Cripple 
Creek   district. 

BUNKER  HILL  (Breckenridge) — Three- 
foot  vein  opened  in  repairing  workings  of 
this  Nigger  Hill  property.  New  development 
work  will  be  done  through  Bunker  Hill 
shaft. 

MOLYBDENUM  MILL  may  be  built  on 
Colorado  &  Southern  railroad  at  Climax. 
Molybdenum  prospects  worked  from  time  to 
time  in  this  district ;  recently  one  company 
acquired  control  of  group, 

I.  X.  L.  (Breckenridge) — Churn-drill  hole 
being  sunk  to  prospect  ore  body  under  "big 
stope"  in  main  tunnel.  Saw  mill  built  to  cut 
mine  timbers  and  lumber  for  new  milling 
plant,     T,  A    Brown,  manager. 

Teller  County. 

HI.\WATH.\  (Cripple  Creek) — Lessees 
shipping  1-oz-  ore  from  50-ft,  level, 

LITTLE  MAY  (Cripple  Creek) — Denver 
leasing  company  on  Little  May  and  Little 
Blanche  fractions  mining  milling-grade  ore, 

ROOSEVELT  TUN.NEL  cut  new  water 
course  in  Old  Ironsides  claim  of  United 
Gold  Mines  Co,,  and  flow  increased  to  6000 
gal.  per  min. 

CATHERINE  GOLD  MINING  CO.  (Crip- 
ple Creek) — Mine  plant  at  Last  Dollar 
mine,  destroyed  recently  by  flre.  will  be  re- 
placed as  soon  as  insurance  adjusted. 

COPPER  KING  (Cripple  Creek) — Lessees 
reopening  Grouse  Mountain  mine,  not 
worked  for  years,  and  developing  on  50-ft 
level. 

ROSE  NICOL  (Cripple  Creek) — Shaft 
now  60  ft.  deep,  will  be  sunk  to  meet  raise 
from  lateral  driven  in  leased  ground  from 
1000-ft.  level  of  Portland  No.  2  shaft  Prop- 
erty being  worked  by  Camp  Bird  Mining, 
Leasing  &  Power  Co 

FOREST  QUEEN  (Cripple  Creek) — Un- 
der 6-vr  lease  to  Edwin  Gaylord.  of  Den- 
ver. Main  shaft  being  sunk  from  65n-ft, 
to  800-ft,  level.  Station  enlarged  at  €50-ft. 
level,  and  underground  hoist  installed  so 
production  can  be  continued  undisturbed  on 
upper  levels. 

IDAHO 

Shoshone  County 

AMAZON-DIXIE  (Wallace) — Important 
strike  announced  on  Amazon-Dixie,  just 
across  state  line  in  Montana.  Main  tun- 
nel proved  ore  shoot  600  ft  long  of  lead- 
zinc  ore.     Winze  from  this  level  sunk  250  ft.. 


from  which  crosscut  to  vein  showing  ore 
of  milling  grade,  mostly  lead.  Property 
largely  owned  by  citizens  of  Cleveland, 
Ohio. 

NATIONAL  (Mullan) — Crosscut  from 
shaft  at  depth  of  535  ft.  below  main  work- 
ing tunnel  cut  vein,  penetrated  35  ft.,  show- 
ing copper  ore  all  the  way  of  better  grade 
than  in  upper  workings.  Management  an- 
nounces new  strike  insures  profitable  opera- 
tion and  will  start  500-ton  mill  within  2 
weeks.  Shut  down  since  Jan.  1.  Former 
operations  unprofitable,  and  theory  that  bet- 
ter ore  would  be  found  with  depth  seems 
to  be  confirmed. 

r.KORGI.\        — ~-     "         " 

M.\TTHEWS  IRON  AND  MINING  CO. 
(Rome) — Leased  640-acre  tract  brown-ore 
land  at  Cartersville  to  assure  full  supply 
for  mixing  with  Taylor  Ridge  red  ore  in 
furnace  at  Rome.  Company  purchased 
100-ton  stack  at  Rome,  formerly  operated 
by  R.  G.  Peters  Mining  Co.  and  Silver  Creek 
Furnace  Co  Has  sold  entire  output  for 
last  half  of  1917  and  considerable  tonnage 
for  first  quarter,  1918.  Furnace  blown  in 
about  July  14. 

M.\RYL.*ND 

CHROME  deposits  in  the  Soldiers  De- 
light serpentine  area,  northwest  of  Balti- 
more, are  being  reopened  bv  J.  H.  Buxton. 
Jr ,  of  Owings  Mills,  who  has  about  4500 
acres  under  contract.  The  area  embraces 
lode  and  placer  chromite.  Old  lode  mine 
being  reopened  and  a  new  shaft  sunk. 

MICHIGAN 

C(ii»per 

OSCEOLA  (Osceola) — Ground  south  of 
only  shaft  in  operation.  No.  6,  continues  to 
produce  good  ore.  which  is  found  as  high  as 
38  level  ;  will  be  mined  by  raise  and  rock 
chute  from  4 2d  level. 

CALUMET  &  HECLA  (Calumet)— Aver- 
age daily  tonnage  about  9,840.  including  18 
oars  or  about  855  tons  Tamarack  rock. 
American  Bridge  Co  pushing  rapidly  work 
on  addition  to  leaching  plant,  one  tank  al- 
read.v  in  place, 

HANCOCK  (Hancock) — Output  for  June 
was  393.000  lb.  copper,  new  high  record. 
Three  Whitcomb  storage-battery  locomotives 
will  go  to  Quincy  Shaft.  No.  7.  Two  trolley 
locomotives  to  No.  2  Shaft,  to  operate  on 
49th  and  53d  levels. 

NEW  BALTIC  (Baltic)— Now  cutting 
station  at  250  level  of  New  .\rcadian  so 
levels  of  both  mines  will  correspond.  First 
level  opened  in  New  .Orcadian ;  will  start 
drifting  soon.  Good  copper  ore  encountered 
in  lode  wherever  cut  b.v  hanging-wall  side 
of  shaft,  as  occurred  last  week.  Previously 
lode  folded  away,  but  gives  signs  of  re- 
turning. 

Iron 

STRIKE  of  miners  of  the  Gogebic  range 
now  ended.  Miners  returned  to  work  ac- 
cording to  agreement  Aug.  6  at  same  wage 
and  hours  as  formerly. 

MINNESOTA 
Mesabi    Ranfire 

WHITESIDE  (Buhl) — Shenango  Furnace 
Co.  is  cleaning  up  its  stockpile  at  this  mine 
and   running   same   through   the   drier. 

C.\RSON  L.\KE  (Hibbing) — Combined 
engine  and  boiler  house  being  built.  Shaft 
to    be   sunk   as   soon    as    machinery    arrives. 

.MISSOURI 
•loplin  District 

TRUSTEE  (Joplin) — Has  encountered 
fine  run  of  lead  ore.  while  sinking  for  water 
at  mine  northwest  of  Richer.  Okla. 

YELLOWSTONE  (Joplin)— Sinking  shaft 
to  160  ft  Planning  to  sink  third  shaft  sev- 
eral hundred  feet  south  of  one  now  used. 

FIRST  N.^TION.AL  (Quapaw,  Okla)  — 
Hand  jigs  installed  ahead  of  mill,  due  to 
recent  strike  of  rich  ore  in  shaft  at  109  ft. 
Mill  will  be  built  later, 

THOMAS  (Miami.  Okla) — Have  water 
beaten  at  old  broom-corn  factory  site,  west 
of  Treece.  Kan  .  will  start  producing  from 
230  ft    level.     Mill  completed  for  some  time. 

BLUE  MOUND  (Baxter.  Kan.) — Will 
start  construction  of  second  mill  at  once 
west  of  present  plant  Originally  intended 
to  build  mill  east  about  half  a  mile,  but  this 
site  will  be  used  for  No    3  mill   later 

DOM.VNDO  (Miami.  Okla  ) — Mill,  owned 
by  Bethel  Mining  Co  .  completely  destroyed 
bv  fire  first  of  week  Thought  to  have 
started  from  electric  wiring  in  derrick 
Plant  valued  at  $40,000,  mostly  insured. 
Will  immediately  rebuild. 

PICHER  MINES  (Picher,  Okla  ) — Have 
fifth  concentrating  plant  now  in  operation. 
For  fiscal  week  ended  Aug  1.  output  was 
948  tons.  Manager  A  B.  Bendelari  says 
with  new  plants  now  planned,  company  will 
be  making  1500  tons  weekly  in  few  mo^th^s. 
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MONTANA 
Broadwater    County 

HYANTH.V  MINI':    (Winston) — Two  car- 
ids,  silver-lead  ore  shipped  to  Kast  Helena 
leltery  per  week.      Ore  from   300-ft.   level, 
larles   S    Muffly.  superintendent. 
Hor.KM    PL..\CKRS    (Townsend) — Flume 

bedro<k  beinB  put  in  to  wash  50-ft    bank 

Kravel  Flume  to  be  completed  in  next 
[  weeks  Hydraulic  operating  in  other 
ound  near-by.  J.  H.  Smith,  superin- 
ident 

Jefferson  County 
BLrn  BIRD  (Wickes) — Shipments  of 
pper  ore  going  out  to  west  side  smeltery. 
KCON'OMT  COMPANY  (East  Helena) — 
ectric  transformer  of  large  capacity  re- 
ived at  Ka.st  Helena  for  Kconomy  Mining 
I.    in    Mitchell    gulch. 

BTTTK  &  CORBIX  (Corbin) — Helena 
ratrh  Gravel  Co.  working  Butte  &  Corbin 
opertv  at  Corbin  on  lease  Developed  by 
nnel  and  winze  Ore.  lead-silver. 
MT  W.XSHTXCTON  (Wickes) — Shipping 
e  12  ft  wide  encountered  in  lower  work- 
ss      Large  tonnage  of  second-class  ore  to 

treated  in  new  mill.      Ore.   lead-silver. 
Lewis  and   Clark   County 
WHITLATCH  MINE   (Helena) — Mill  run 

gold  ore  from  400  level  made  at  I  nion- 
lle 

PRODUCER  (Helena) — Vpraise  in  tunnel 
r  air  Gold  ore  Tunnel  to  he  extended 
yond   diorite   dike   which   cuts   and    faults 

ILLINOIS  EXPLORATION  CO  (Wolf 
eek) — Extensive  work  under  way  De- 
loping  copper  claims  by  shaft  Propose 
sink  shaft  1000  feet 

Madison    County 
RUBY  VALLEY   (Virginia  City)— Deyel- 
ing  at  this  gold-silver-lead  group.      Elcc- 
ic  equipment  planned. 

R\INE  (Virginia  City)— Exploration  be- 
g  continued  on  this  low-grade  group  up 
iring  Gulch.  Occasional  high-grade  pnck- 
5  encountered. 

THOMPSON  (Virginia  City)— Rich  strike 
ade  on  these  claims  in  Barton  Oulch. 
)ld  silver  and  lead.  Will  make  shipment 
on.  W.  O.  Thompson,  owner. 
Silver  Bow  County 
CZ\R  MINE  (Butte) — \S'hen  electric 
wer  line  completed  shaft  will   be  sunk  to 

0  level  and  will  start  crosscut  to  vein, 
•eliminary   exploration    indicated   presence 

copper  vein  from  20  to  .30  ft  wide 
ine  fullv  equipped  with  hoist,  compressor 
id  all  'other  facilities.  Robert  Green, 
jtte.  manager 

NORTH  BI'TTE  (Butte) — Report  for 
larter  ended  June  30.  shows  production. 
,01  0G7  lb  copper.  234.074  oz  of  silver 
id  304  «!7  oz.  gold.  Also  fi7fi.2<i3  lb  of 
:ic  and  431S  oz  .  silver  recovered  ^from 
ir  ore  Earnings  amounted  to  $2.'57,75(i. 
irplus  given  as  $5,855,541  Considerable 
velopment  work  carried  on  resulting  in 
lenlng  up  of  copper-silver  oreboilies.  In 
stern  section.  4-compartmenf  shaft  started 

1  Sarxfleld  claim  about  150  ft  east  of 
.ntinental    fault        Will    serve    to    develop 

Idized  ores  Iving  along  fault  and  explore 
stward  continuation  of  veins  found  pro- 
irtive  in  adjoining  properties  Granite 
nunlain  shaft  damaged  by  recent  tire  be- 
K  rellned  with  steel  and  reinforced  con- 
ele  from  IBOO  to  3000  level  and  timbers 
om  surface  to  IfiOO  level  will  be  cemented 
make  shaft  fireproof  Will  take  5 
o«  to  complete  repairs  during  which  time 
leculator  shaft  will  be  utilized  for  holst- 
g  ore 

NKVADA 
F.smeralda  County 
FLORENCE  GOLDFIELD  MINING  CO 
loldneld)— I'elition  In  bankruptcy  (lied 
me  time  ago  Appraisers  appointed  and 
irface  Improvements  Including  mill  ordered 
Id  subject  to  court's  condrmallon  J  S 
cBeth.  attorney  for  corporation  and  A  D 
jrker.  presldeiit 

Lander    Counly 

fopPKR   CANYON    (Bntlle   Mountain)  — 

.i....i..,r  nbout  50  tons  per  day      Shaft  un- 

I    from   4B0-ft    to  fisn-fl    level,   which 

iinwntered    now        Not    extracting 

,    either    530    or    590    level,    as    el.«e- 

,,.  ..     ^.ported       Has    3   veins:    Virgin.   Hu- 

riwr    and    Esles       First    2    worked    35    yrs 

[n     Estes  Is  dl.^coverv  of  present   ninnnge- 

enf     and     has     produced     nil     ore     shipped 

nounting    to    1250. 000    gross    smelling    re- 

rns       Shoot   is    ion  ft    long,   sloping  20   ft 

width,  high-grade  copper   with   negligible 

lid    and    silver   contents       Ore    freighted    !> 

Ile<i  by   teams  and   caterpillar   to  point  on 

evnda"  Central,    then    to    Bidlle    Mountain 

I    narrow-gage   railway,    distant    20    miles 

nence    to    Salt    Lake       Experimental    con- 


centrating work  satisfactory  so  far.  Using 
Layne  &  Bowler  electric  centrifugal  pumi>s  : 
power  generated  by  three  50-hp.  Fairbanks 
Morse  oil  engines. 

Nye    County 

TONOPAH  ORE  PRODUCTION  for 
week  ended  July  2S  was  9070  tons  valued 
at  $158,882.  comparing  with  9290  tons  for 
previous  week.  Producers  were :  Tonopah 
Belmont,  2744  tons;  Tonopah  Mining.  1800 
tons:  Tonopah  P^xtension.  2380  tons;  Jim 
Butler.  800  tons:  West  End.  987  tons: 
Rescue,  258  tons:  North  Star.  55  tons: 
Cash  Boy.   55  tons. 

TONOPAH  EXTENSION  (Tonopah)  — 
Monthly  report  shows  June  receipts  amount 
to  $119,884  and  current  expenses  were 
$81,080.      Operating    profit.    $38,804. 

JIM  BUTLER  (Tonopah) — Total  net  in- 
come for  first  six  months  $297,8(13  Receipts 
for  ore  shipped,  $3()0,319:  operating  and  ad- 
ministration expense,  $112,800  Profit  on 
stored  silver  sold,   $47,772 

NKW    MKXICO. 

(irant  Cnnnty 

CHINO  (Hurley) — June  copper  output 
7,193,2ti2  lb.,  comparing  with  B. 984. 457  lb. 
in  May.  and  7.243.432  lb    in  June,  last  year. 

JIM  CROW-IMPERI.A,L  MINES  (Steeple- 
rock) — Under  bond  and  lease  since  Novem- 
ber to  W.  P  Dunham  of  New  York,  and 
associates.  J  W.  Dunham.  G  A  Whiteford 
and  E  G  Thomas  of  Los  .-Vngeles.  Calif 
Sinking  2nO-ft  .shaft  to  greater  depth. 
(Consists  of  group  of  eight  patented  claims  ; 
gold-silver  producer.  Ha\'e  also  optioned 
New  Y'ear's  Gift  group  in  same  district ;  de- 
veloping. 

OREGON 
Clackamas   County 

WILLIAM  PIGOTT.  of  Seattle.  Wash., 
head  of  the  Pacific  Coast  Steel  Co..  has 
purchased  the  old  blast-furn.ace  plant  of 
the  Oregon  Iron  and  Steel  Co,  on  the  Wil- 
lamette River,  at  Oswego.  Ores  may  be 
brought  from  Chile. 

Josephine   Count.T 

GOLD  KING  (Kerby) — After  long  idle- 
ness this  gold  mine  has  been  relocated  by 
T.  P.  John.son  and  Mrs.  J.  M.  Finch.  Un- 
watering  sh.ift.  Development  work  was 
done  few  years  ago  but  given  up  as  it  was 
unprofitable.  With  modern  machinery  new- 
owners  believe  it  can  be  put  o,i  paying 
basis      T    P.  Johnston,  manager 

SO»TII    PAKOT.X 
Lawrence  County 

GL.ADT.\TOR  (Deadwood) — Drifting  on 
high-grade  vertical.  Property  will  he  thor- 
oughly developed 

REPUBLIC  (Maitland) — Sol  Burns  and 
associates  leased  a  part  of  property:  mak- 
ing regular  shii)ments  to  Trojan  Mill. 

HOMEST.\KE  (Lead) — Norherg  hoist  at 
B  and  .M  shaft  placed  in  commission  Two 
(;-ton  skips  used  in  ore  transportation;  1200 
to  1400  tons  handled  in  8  hours 

TROJA.V  (De.Tdwood) — Leased  greater 
part  of  Republic  ground  in  Black  Tall 
Gulch.  Incline  tunnel  will  be  driven  to 
quartzite  and  ore  gained  will  be  sent  to 
company  mill  at  Trojan. 

Pennington    County 

BLACK  HILLS  TUNGSTEN  (Hill  City) 
— Work  started  on  property  Concentrator 
will  be  overhauled  and  additions  made 
Custom  ore  will  be  handled  In  addition  to 
that  of  company's. 

TKNNKSSEK 

SOUTHERN  FERROALLOYS  CO  (Chat- 
tanooga)— I.*ased  Southern  Steel  Co 's 
jilant  Expect  to  produce  ferroslllcon  In 
November  at  rate  of  3000  tons  per  year, 
using  3  electric  furnaces  now  being  In- 
stalled Power  will  he  obtained  from  Ten- 
nessee Power  Co  ■»  hydro-electric  plant 
Manufacture  of  other  ferroalloys  contem- 
plated Hall  J  Kruesl,  Chattanooga,  presi- 
dent ;  Geo    L    Dnvi.son.  general  manager 

TF.XAS 

GRAPHITE  deposit,  being  developed  In 
TJano  County  by  Ceylon  K.  Lyman,  of  813 
Lumber  Exchange  Building,  Minneapolis. 
Minn,,  and  associates,  opened  about  two 
miles  In  length  ;  eight  veins  opened  In  a 
width  of  1500  ft  ;  additional  veins  Indicated 
by   recent   development 

I  TAir 

Juah  County 
CHIEF  CONSOLIDATED  (Tlntlc)  — 
Company's  report  for  quarter  ended  June 
30,  shows  development  work  amounted  to  a 
total  for  all  mines  of  3fi4B  ft  of  which 
drifts  were  3137  ft  ;  raises,  139  ft  and 
winzes,  BH  ft  Total  shipments  of  ore  was 
1fi.3B3  dry  Ions  of  which  lead  ore  amounted 


to  13.371  tons,  dry  ore.  2*il8  tons  and  zinc 
ore.  364  tons,  yielding  net  after  smelting 
and  transportation  charges,  $420,987  Metal 
contents  were  2481  oz  gold,  435.322  oz 
silver.  2.652,113  lb  lead  and  259.468  lb. 
zinc  Average  gro.Ks  value  per  ton.  $40.40; 
smelting  freight,  sampling  per  ton,  $14.65; 
average  net  value,  $25  75;  net  profits  after 
payment  of  all  charges  was  $153,243. 
Summit  County 
IOWA  COPPER  (Park  City)— Shipping 
regularly  and  expect  to  continue  until  next 
winter.  No  1  incline  down  200  ft  in  ore 
on  both  sides  Spooner  crosscut.  100  ft 
from  .No  1  incline,  shaft  sunk  50  f t  ,  struck 
2  ft,  high  grade  copper  ore  at  bottom  on 
quartzite  and  lime  contact.  Installing  air 
line,  donkey  engine  and  machine  drills  to 
complete  developments.  R.  T.  Kimball, 
secretary. 

CANAD.% 

.\lberta 

MANGANESE  DEPOSITS  in  Cypress 
Hill  mentioned  in  Journal  last  week  are  not 
being  developed  by  Milton  Hersey  Co.  as 
reported. 

British    Columbia 

CANAD.\  COPPER  CORPOR.\TION 
(Copper  Mountain)^To  continue  develop- 
ment of  Copper  Mountain  property  and  in- 
stall 3000-ton  mill  Stockholders"  meeting 
called  to  authorize  issuance  $2,500,000.  10- 
year.  6';.  first-mortgage  bonds  and  increase 
authorized  amount  of  stock 
^lanitoba. 

GOLD     PAN     (Rice     Lake)— Capt.     I.     L 

Church,    superintendent,    and    force    of    10 

men  engaged  in  development  with  sufficient 

equipment  to  sink  to  30fl-ft    level. 

Ontario 

ELLIOTT-KIRKLAND  (Kirkland  Lake) 
— Difliculty  caused  by  flooding  of  mine  over- 
come,   work  resumed. 

WEST  DOME  CONSOLID.^TED  (Por- 
cupine)— Otlicial  statement  estimates  ore  re- 
serves at  356.960  tons  valued  at   $2,443,746 

KERR  L.\KE  (Cobalt) — Output  for  June 
was  231.367  oz  silver,  being  new  high  rec- 
ord for  recent   years. 

ANCHORITE  (Porcupine) — Mining  plant 
from  .\guinico  property  being  removed  to 
this  location  Being  developed  bv  Coniagas 
Co.  of  Cobalt 

ASSOCIATED  GOLDFIELDS  (Larder 
Lake) — Installed  another  turbine  at  Rave.i 
Falls  power  plant,  bringing  the  capacity  up 
to  1800  horsepower. 

PORCUPINE  CROWN  (Porcupine)  — 
Winze  now  at  90fl-ft  level  will  be  put  down 
to  depth  of  1100  ft  Mill  re-treating  old 
tailings  from  dump 

HOLLINGER  CO.NSOHD.\TED  (Tlm- 
mins) — Increased  working  force  since  wages 
of  underground  workers  increased  to  flat 
rate  of  $4  ;  employing  40  machines  on  de- 
velopment work  which  is  proceeding  at  rate 
of  about  5000  ft  per  month  Abandoned 
practice  of  issuing  monthly  statements,  but 
understood  current  production  Is  larger  than 
for  some  time  past. 

CIBA 

DAVISO.V  SULPHUR  AND  PHOS- 
PHATE CO,  (Cumanayagua.  Santa  Clara) 
— The  Carlotta  pyrlte  mine  of  this  com- 
pany, subsidiary  of  Davl.son  Chemical  Co.. 
of  Baltimore.  Md..  was  examined  recently 
by  Pope  Yeatman.  who  estimated  a  profit 
of  $2.75  per  Ion  on  an  annual  production  of 
175.000  Ions,  under  ante-bellum  conditions, 
and  a  profit  of  $3.31  per  Ion  with  prices 
and  freight  rates  esllmateri  to  prevail  for 
several    years  after  the   war. 

PKRV 

CERRO  DE  PASCO  (La  Fundlclon)  — 
July  production  of  copper  according  to  cable 
advices  was  6.262.000  lb.  comparing  with 
5,032,000   lb    In  June 

AUSTRALASIA 

QUEENSLAND  GOLD  PRODUCTION 
In  May  was  15,(49  nz  or  $319,331,  com- 
pared with  May.  1916,  Ihis  was  decrease  of 
12,348  oi  The  large  falling  o(T  due  chiefly 
to  strike  at  Mount  Morgan  this  year  For 
5  months  ended  May  31.  total  produclioii 
was  71.126  oz  .  or  $1,470,174;  a  decrease  of 
28.767  oz    from  last   year 

MT  LYELL  MINING  AND  RV  CO  (Ml 
Lyell)  —  Directors  report  for  half-year 
ended  Mar  31.  shows  ore  mined  145,464 
tons,  comparing  with  166.497  Ions  for  the 
previous  period  ;  reduclion  due  to  shortage 
of  labor  Only  two  furnaces  operated  New 
converter  plant  about  completed  Parcels 
of  L\ell-Comstock  ore  ami  of  flotation  con- 
centrates sen!  to  Edwards  Pyrites  Work^. 
BallarHl.  for  test  by  leaching  process  Like 
Margaret  power  Installation  to  he  extended 
to  800  hp  ,  and  the  nddlllonnl  power  Is  to  be 
applied  to  an  electrolytic  zinc  plant 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Aug. 

2 
3 

4 

Sterl- 
ing 
Ex- 
change 

4   7556 
4.7556 
4  7556 

Silver 

Aug. 

Sterl- 
ing, 
Ex- 
change 

Silver 

New 
York, 
Cents 

80 
80} 
80J 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

40S 
41 
41 

6 
7 

8 

4.7556 
4  7556 
4.7556 

80i 
81i 

82; 

415 
4U 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Aug. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

26t 

105 

10  50 

8  40 

©27 

63i 

©11 

(gilO  90 

(a,  8  50 

26i 

lOi 

10.50 

8.40 

@27 

631 

@ll 

@10.90 

<aS.50 

26i 

lOi 

10.50 

8  40 

®26; 

631 

@ll 

(a>io.90 

©8.50 

26i 

105 

10.50 

8  45 

©26} 

63| 

®M 

©10.90 

«i8  50 

26 

lOi 

10.50 

8  45 

@26i 

63| 

@11 

©10,90 

(.1.8  50 

26 

lOJ 

10  50 

8  45 

8 

@26i 

635 

«H1 

©10  90 

w;8  50 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  aales 
as  made  and  reported  by  producere  and  ERencies, 
and  represent  to  the  beat  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  (or  cakes; 
ingots  and  wirebare.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c- 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0.03  to  0.  lOc.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c.  per  1 00  lb. 
above  St.  Louis. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mob. 

Spot 

Aug. 

Spot 

3  Mob. 

Spot 

2 
3 
4 
6 
7 
8 

125 
125 

125 
125 

125 

1241 
124i 

124 
124 

124 

137 
137 

J37 
137 
137 

247i 
246 

246 
246 
247 

243S 
2425 

2425 
242! 
243S 

30i 
30J 

305 
305 
305 

54 
54 

54 
54 
54 

NEW  YORK — AuB.  8 
The  metal  markets  this  week  were  on 
the  whole  unsatisfactory  to  the  producers. 
but  they  exhibited  many  interestinK  fea- 
tures. Copper  was  weak,  while  lead  was 
stationary,  but  strong,  and  zinc  was  sta- 
tionarv,  but  dull. 

Copper,  Tin,   Lead  and  Zinc 

Copper — At  the  close  of  our  last  week 
of  record,  the  general  sentiment  in  the 
copper  market  was  bullish  and  the  market 
was  apparently  strong.  However,  it  devel- 
oped on  the  following  day  that  an  impor- 
tant producer,  while  very  careful  not  to 
show  its  hand  in  this  market,  was  freely 
offering  in  France  copper  for  deliveries  be- 
ginning with  September,  at  26;!c.,  f.o.b.  New 
York.  Not  succeeding  in  booking  any  busi- 
ness at  that  figure,  it  solicited  counter-bids. 
Immediately  afterward,  the  same  producer, 
which  had  been  nominally  asking  29c..  reg- 
ular terms,  in  this  market,  stole  a  march 
on  its  competitors  by  inviting  domestic 
manufacturers  to  discuss  matters,  which 
discussion  was  concluded  by  booking  busi- 
ness with  them  at  27c.,  regular  terms, 
■which  corresponds  to  263c,,  net  cash.  New 


York,  In  a  market  that  was  already  stag- 
nant and  uncertain,  owing  to  the  mystery 
shrouding  affairs  in  Washington,  these 
maneuvers  had  the  effect  of  destroying  such 
incipient  demand  as  there  had  been  previ- 
ously, whereupon  sellers  who  had  previous- 
ly turned  bullish  tentatively  reversed  their 
position,  offered  copper  at  lower  prices  and 
made  a  few  sales.  In  the  latter  part  of 
the  week  August-September  copper  was  of- 
fered at  26Jo.,  net  cash,  New  York,  and 
August-December  at  26c.,  and  some  busi- 
ness was  done  on  those  terms.  It  is  note- 
worthy that  there  is  no  longer  any  premium 
on  prompt  copper ;  also,  that  the  back- 
wardation on  fourth-quarter  delivery  has 
contracted,  and  at  present  is  not  to  exceed 
Jc.  per  lb.  This  is  considered  to  anticipate 
the  strong  statistical  position  that  will 
probably  be  exhibited  in  copper  a  little 
later,  owing  to  the  recent  curtailment  of 
production   at  the   mines. 

Statements  that  further  sales  of  copper 
have  been  made  to  the  European  Govern- 
ments are  without  foundation.  However,  it 
appears  that  they  want  copper  for  early 
delivery. 

Copper  Sheets  are  quoted  at  37c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quated  nominally  at  33c.  per  lb., 
fob.  mill. 

Tin — Prices  were  practically  stationary 
throughout  the  week.  Stagnation  contin- 
ued unabated.  The  market  was  exceeding- 
ly small.  Quotations  were  practically  nom- 
inal, representing  transactions  of  only  five 
or  10  tons  per  day.  At  the  beginning  of 
the  week,  Banka  tin  was  quoted  at  60c., 
and  at  the  close  at  60^c. 

Lead — Some  large  business  was  done  at 
prices  ranging  from  10^  to  lie.  New  York. 
Included  in  the  sales  were  some  for  export, 
and  more  inquiries  from  abroad  are  pend- 
ing. During  the  last  two  days  there  has 
been  a  substantial  increase  in  domestic  in- 
quiries. The  statistical  position  is  very 
strong,  especially  for  August  delivery,  ow- 
ing to  the  curtailment  of  production  in 
Missouri,  while  the  Mexican  output  has 
been  disappointing  and  has  fallen  off  from 
the  high  figures  reported  not  long  ago. 
An  easier  situation  is  expected  later,  in  an- 
ticipation whereof  October-December  lead 
is  offered  in  round  lots  at  10c. 

The  situation  in  the  mining  district  of 
southeastern  Missouri  is  improving.  A  force 
of  300  Federal  troops  is  now  in  the  dis- 
trict, the  commanding  officer  is  handling 
the  situation  with  great  good  sense  and  for- 
eigners are  gradually  returning  to  work. 
The  St.  Joseph  Lead  company  has  kept  its 
smelting  works  in  operation,  but  has  been 
obliged  to  suspend  its  shipments  of  con- 
centrates  to  other  smelters. 

A  strike  at  the  smeltery  of  the  St.  Louis 
Smelting  and  Refining  Co.,  at  Collinsville. 
III.,  put  that  plant  out  of  commission  on 
Aug.  4.  However,  on  the  same  day,  the 
Pennsylvania  Smelting  Co.,  of  Pittsburgh, 
Penn.,  resumed  smelting,  the  strike  at  its 
plant  having  been  settled. 

The  U.  S.  Government  has  arranged  with 
the  Lead  Committee  for  25.000  tons  of 
lead,  August-October  delivery,  at  8c.  per 
lb.,  the  same  price  as  for  the  July  contract. 

Zinc — Fairly  large  business  was  done,  in- 
cluding some  round  lots  for  export.  The 
bulk  of  the  business  was  taken  at  8.45c., 
St.  Louis  basis.  The  zinc  market  was  very 
sluggish. 

The  New  Jer.sey  Zinc  Co.  has  begun  roll- 
ing sheet   zinc  at    Palmerton,    Penn. 

The  Zinc  Committee  has  been  requested 
to  call  for  bids  on  5750  tons  of  Grade  C 
spelter  (prime  Western)  for  the  War  and 
Navy  Departments,  on  basis  of  f.o.b.  St. 
Louis,  deliverable  within  the  next  10 
months.  Bids  must  be  in  the  hands  of 
A.  P.  Cobb,  secretary  of  the  Zinc  Com- 
mittee, 55  Wall  St.,  New  York,  bv  noon, 
Aug.  10,  1917.  The  Zinc  Committee  has 
been  authorized  by  the  Secretary  of  the 
Navy  and  the  Secretary  of  War  to  accept 
the  lowest   prices  based  on  carload  lots. 

Some  producers  expressed  uncertainty 
about  bidding  on  the  Government's  requisi- 
tion, while  others  expressed  disinclination 
to  do  so  at  all.  It  is  probable,  therefore, 
that  some  bids  will  go  in  at  high  prices 
that  the  bidder  has  no  expectation  of  get- 
ting, the  bids  being  made  out  of  politeness. 
The  producer  who  has  a  mine  or  the  pro- 
ducer who  has  a  large  accumulation  of  un- 


sold stock  may  be  able  to  enter  into  a  con- 
tract for  delivery  10  months  ahead,  but  the 
smelter  who  has  to  rely  on  the  open  ore 
market  finds  it  difficult  and  hazardous  to 
commit  himself  at  present  level. 

The  U.  S.  Geological  Survey  reported  to- 
day that  production  of  spelter  in  the  United 
States  during  the  first  six  months  of  1917 
was  364,000  short  tons,  compared  with 
351.000  short  tons  during  the  last  half  of 
1916.  About  35,000  retorts  were  reported 
Idle  on  July  1  Stocks  of  spelter  in  hands 
of  smelters  on  July  1,  were   33,000   tons. 

Besides  the  stocks  in  hands  of  smelters, 
there  is  believed  to  have  been  a  large  stock 
m  warehouses  in  St.  Louis  and  elsewhere. 
Such  stocks  are  not  included  in  the  report 
of   the   Geological    Survey. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  111.,  less  89;    discount. 

Other    Metals 

Aluminum — The  aluminum  market  is 
weaker.  Quotations  seem  to  be  nominal 
and  there  is  no  interest  in  the  market  Of- 
fers are  reported  as  low  as  48  (S)  50c.  per  lb 
for  No.  1  ingots  at  New  Y'ork ;  futures 
slightly  lower. 

Antimony — The  market  was  unchanged  at 
15@15}c.  for  spot.  If  anything,  the  tone  of 
the  market  was  slightly  easier,  it  being  be- 
lieved that  the  accumulation  of  stocks  has 
not  yet  been  fully  liquidated.  September 
shipments  from  China  are  quoted  at  14* (B 
15c.,  c.i.f.,  in  bond. 

Bismuth — Quoted  at   $3.50  per  lb 
Cadmium — Quoted  at  $1.40  &   1.60  per  lb 
Cobalt — Quoted  at  $1.70  per  lb. 
Magnesium — Ingot  is  quoted  at  $2  per  lb 
Nickel — Steady    at    50©' 55c.    per    lb      pre- 
mium of  5c.  per  lb.  for  electrolytic. 

Quicksilver — Stocks  in  New  Y'ork  continue 
light,  and  quotations  are  made  here  at  $115 
San  Francisco  reports  by  telegraph  $110: 
market  strong. 

Gold,  Silver  and  Platinum 

Silver — The  market  has  ruled  strong  in 
London  with  advancing  tendency  due  to 
small  offerings  on  a  market  bare  of  sup- 
plies. The  demand  for  coinage  from  Eng- 
land and  the  Continent  continues  and  the 
need  of  silver  for  commercial  purposes  as 
well  as  for  the  mint  in  India  is  pressing. 
China  exchanges  have  al.so  advanced,  so 
the  future  of  silver  looks  promising  for 
higher  prices. 

Mexican  dollars  at  New  Y'ork  Aug  1 
61JC.  .  2.  61JC.  ;  3,  62|c.  ;  4,  62gc.  ;  6,  62Sc.  : 
7,   d33c. 

Platinum — Steady  at  $105 
Palladium — Strong  at  $115  ©  125 
The  U.  S.  Geological  Survey  reports  that 
the  present  stock  of  unmanufactured  plati- 
num in  the  United  States  is  45.000  oz..  70';^ 
of  which  is  available  for  industrial  use.  this 
report  being  based  on  the  recent  inquiry  in 
the  industry.  It  is  considered  that  this 
stock  is  large  enough  to  meet  the  require- 
ments of  the  necessary  industry,  but  is  not 
enough  to  permit  the  manufacture  of  plati- 
num jewelry.  The  most  important  demands 
will  be  from  the  gasoline-motor  builders  and 
for  telegraph  and  telephone  extensions. 
Sulphuric-acid  contact-process  plants  are 
well  supplied. 

Zinc  and   Lead  Ore  Markets 

Plattevllle.  Wis.,  AuB.  4 — Blende,  basis 
fiO":',  Zn,  $70  for  premium  ore  down  to  $65 
for  medium  grade.  Lead  ore.  basis  80 "vT. 
Pb.  $112  per  ton.  Shipments  reported  for  the 
week  are  2916  tons  of  zinc  ore,  63  tons  of 
lead  ore  and  428  tons  of  sulphur  ore.  For 
the  year  to  date  the  figures  are:  83,906 
tons  of  zinc  ore,  3906  tons  of  lead  ore  and 
17,335  tons  of  sulphur  ore.  Shipped  during 
the  week  to  separating  plants,  3681  tons  of 
zinc  ore. 

.Inplln,  Mo.,  AuB.  4 — Blende,  per  ton,  high 
$76  90:  basis  60'~;  Zn.  premium  $75:  me- 
dium to  low  $70(ff65:  calamine,  per  ton 
40r;  Zn.  $42fiJ40:  average  selling  price,  all 
grades  of  zinc.   $66.22   per  ton. 

Lead,  high,  $124.80;  basis  80<;t  Pb  $120(-(i 
110  :  average  selling  price  all  grades  of  lead, 
$118  16  per  ton. 
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Shipments  the  week:  Blende  8485  tons; 
calamine  717  tons:  lead  1741  tons  Value. 
all  ores  the  week.   $S15..'!20. 

Shipment  and  productii  i  lower  than  in 
June  Hot  weather  and  the  draft  are  seri- 
ously afTeoting  the  situation  Some  of  the 
miners  who  were  on  the  first  call  have  re- 
fused to  work  since  their  names  were  puti- 
lished.  These  belong  to  the  shifting  popula- 
tion, and  they  may  shift  to  some  other 
locality 

Other  Ores 

.\ntlmony  Ore — Sales  of  high  grade  ore 
were  reported  at   $2  2.1  per  unit. 

Chrome  Ore — The  quotation  is  unchanged 
at  $1  per  unit.  fob.  California,  for  ore 
containing  a  minimum  of  46'/;. 

An  important  buyer  of  chrome  ore  has 
criticized  our  recent  quotations,  reporting 
that  it  has  lately  closed  contracts  for  about 
.■iOOO  tons  at  55c  per  unit  from  various  pro- 
ducers While  occasional  cars  are  bought 
by  small  users  needing  ore  at  high  prices, 
this  concern  reported,  under  date  of  Aug 
1.  that  it  knew  of  no  sale  in  excess  of 
about  70c.  per  unit  for  high  grade  ores 
We  believe  that  it  is  a  fact,  however,  that 
buyers  needing  high-grade  chrome  ore  have 
paid  $1  per  unit  and  that  their  demand  is 
not  yet  satisfied. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer.  $5.95  . 
old-range  nonbessemer.  J5.20;  Mesabi  bes- 
semer. $5.70;  and  Mesabi  nonbessemer. 
$5.05. 

ManganeNp  Ore. — The  market  is  easier, 
high  grade  metallurgical  ore  being  quoted 
at  $1.07  per  unit.  Pittsburgh  and  Chicago. 
Supplies  have  been  stimulated  and  consum- 
ers are  now  said  to  be  in  a  more  comfort- 
able position.  It  is  reported  that  chemical 
ore.  assaying  80',;  manganese  dioxide,  for 
shipment  from  Japan,  is  offered  at  $85  per 
ton.    c  if  .    New    York. 

Molybdenum  Ore — Small  sales  were  re- 
ported at  $2  15  per  lb  of  molybdenum  sul- 
phide in  concentrates  assaying  aO'/i. 

PyrlteB — Spanish  lump  quoted  at  15c.  per 
unit  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  war  risk,  excess  freight  and  any 
duty  Ocean  freights  are  4  2s.  6d.  from 
Huelva  to  southern  ports,  contracts  having 
been  made  at  that  figure  lately  This  price 
is  practically  prohibitive  ;  many  inland  fer- 
tilizer plants  are  turning  to  brimstone  as  a 
source  of  sulphur ;  some  works  may  close 
if  high  ocean  rates  continue 

Tungatpn  Ore — The  demand  is  still  un- 
satisfied, high  grade  ore  being  sold  without 
difflcultv,  and  the  market  continues  strong 
We  quote  $25  for  wolframite  and  $26  for 
scheelite.  the  prices  varying  considerably 
according  to  quality  of  ore  Present  stocks 
of  tungsten  ore  in  New  York  are  saul  to  be 
less  than   100  tons 

Iron  Trade   Review 

FITTHBI  Ktill — Auk.    T 

Production  of  steel  continues  to  be  re- 
stricted by  hot  weather,  to  the  extent  of  at 
least  15',;.  but  there  is  no  greater  pressure 
for  deliveries  Scarcely  any  new  projects 
are  being  undertaken  that  would  involve 
the  consumption  of  steel  but  the  ordinary 
manufacturing  consumers  of  steel  seem  to 
expect  approximately  as  heavy  consump- 
tion In  the  future  as  In  the  past,  provided 
the  steel  can  be  secured  at  a  reasonable 
price. 

PIk  Iron — Transactions  are  few  and  in- 
volve very  small  tonnages,  for  early  deliv- 
eries only  Consumption  Is  not  reduced,  ex- 
cept on  account  of  hot  weather  and  that  af- 
fe<'t8  producll'iii  of  pig  iron  equally  as  much. 
The  market  remains  quotable  as  formerly : 
Bessemer.  $5.'.  ;  basic.  $52  .  malleable  and 
foundry.  1534(56.  fob.  valley  furnaces.  95c 
higher  delivered  Pittsburgh 

Mtpel — Asking  prices  are  unchanged  but 
there  ore  no  bids,  ond  steel  could  hardly  be 
sold  except  at  much  below  asking  prices, 
which  remain  $95  Hi  100  for  billets  and 
flfiS'ii  1 10   for  sheet   bars 


Ferroalloy* 


trrrnmnngnnrmr — The  miirknt  is  a  shade 
pasier  on  all  iK>sltloiis,  nt  $375®  400  for 
prompt  and  second  half  nnd  J.lfiOW.ITB  for 
hrsl  hnir.  delivered 


Coke 


hp  mnrkp(  haw  continued 
iinl  of  l»nth  rnr  and  labor 
MfT  now  riuotnble  at  SI2  &0 
-  and  at  11.1  FiOtf  14  50  for 
'•n  at  ovpn^ 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS— Continued 


N.  Y.  EXCH/t 
Alaska  Cold  M 
Alaska  Juneau 
Am.Sm*  Ref  .pom. 
Am   Sm.  *  Ret .  pi 


Anacomla 
Ratoptlas  Mln. 
npthfphcm  Steel 
Bethlehem  Stpol.  pf. 
Butte  A  Superior. 


Crucible  Steel.. 
Dome  Mines.  . 
Federal  M.  *  S 
Federal  M.  AS..! 


Gulf  States  .Steel 


International  N'lckel 
Kennecott. 
{.arkawanna  Steel 
Miami  Copper.  . 


Slo89-ShemeId. 
Tennessee  C.  A  <_'. 

U.  S  Steel,  pom. 
U.S.  Steel,  pf  .. 
Utah  Copper.. 


BOSTON  EXCH.«    Aug.  7        OOLO.  SPRINGS     Aug.  7|  [LONDON 


Arnold 

Bonanza    

But  te^Ballak  lava. 


East  Butte 
FTanklln  . 
C.ranby 


Helvetia 

Indiana    

Isle  Royale 

Keweenaw 

I^  Salle 
Mason  Valley 


Va    Iron  C.  &  C. 


N.  Y.  CURBt 


Blc  Ledee 

Butte  A  N    Y.    . 

ButtP  <&Z 

Caledonia      

Calumet  A  Jerome. 
Can  Cop.  Corpn. . 


Con.  Nev-rtah. 

Emma  Con 

Ferbcr 

nrst  Nat   Cop 


C.reen  monster. 
Ileplft  Mln 
Howe  Sound 
Jerome  Verde 


Kerr  I.ake 

Mainna       

MaJcstiP 

McKlnlpy-Dai^Sa. 

Mllford    

Mohtran       

Mother  Lode  .  ,  .  . 
N    V.  A  Horn!     . 
Ntpiaslne  Mines.  . 
Ohio  <  "op 
Ray  llprrules 
Richmond 
Rophi-ster  Mines 
St    Joseph  Lead.   . 
Standard  S.  I 


Tonopah  Ex   . 
Trlbulllon 
Troy  Arizona 


rnlte<I  VprdeExt 
l^nltpd  Zinc 
IHlpa  >'lnc« 
White  Knob.  pf. 


Mohawk 

New  Arcadian. 

New  Idrla 

North  Butte    . . 


Old  Dominion. . . 

Osceola 

Quincy 

St.  Mary's  M.  L. 


Seneca 

Shannon 

Shatluck-Arl«.. 


So.  Lake. 

So.  Utah 

Superior 

Superior  A  Beet.. 


U.  S.  Smelt' g.  pf. 

Utah  Apex 

Utah  Con 

Utah  Metal 

VIptoria 

Winona 

Wolverine 

Wyandot 


11 


'I. 


BOSTON  CURB*     Aug.  7 


Bost< 

Boston  A  Mont. 

Butte  &  Lon'n  Dev 

CalaverM 

Calumet-Corbln.   . 

f  hlot  Con 


Iron  Cap  t'op  .  pf. 
Moxlran  Mptala 
Mines  of  .^mt'rtca 
Molave  TunKSIvn 


Anflc«      

Brat  A  Belcher. 

Bullion     

Calfxlonla  ... 
('tiallrnKc  Con  . 


Gould  A  Curry 


Overman 
HavaKr        .    . 
Hen  B<'lrhrr 
HleiTa  Nrvada 
ITnlon  I  "on 
UUli  (  on 
Belmont 
Jim  liulirr 
MarNamara 
Mlilwa^ 


Hn 


'  Kula 


K.nil  ( 
Atlanta 
Booth 

(  <iml>  Fr»c 
li'flrlcl  Iialay 
Klorrnpe 

Jumbo  Kxtenfllon  . 
K«wanai 
Npvada  IMIls 


Whit*'  Cap* 
Bte  Jim 


SALT  LAKE' 


Black  Jack 
<  ardlH 
Coloraflo  MlnlnK. 


Crnnd  Onlral 
anna  r.ulph 
Iron  Bloinom 


Mt«M*ow_ 

SlIvri^Klnil  Coal't 
.^llvrr  King  Con. 

Sioux  Con 

s<i  Ibcla.   . 

I'nrlr  8am.  . 


TOUDNTO' 

Ballcv                  .         . 
liedvcrcon 
llufTalo  MInra. 
( 'ham here  Ferland. 
( 'onlagaa 


rctrr^on  Ijikr 
KiBhi  of  Way 
Trmlakamlng 
\Vr!tlaufcr-l,or. 
Domr  l;stcn 
lionir  Ijikc 
Folry  ll'llrlrn. 


CrcsBon  Con. 

6.00 

Doctor  Jack  Pol. . . 

041 

F.lkton  Con 

06! 

El  Paso 

25 

Gold  Sovereign. 

04i 

fJolden  Cycle 

2  051 

f:  Ignite 

Isabella 

091 

Mai^-  McKlnney. 

10 

Portland            .    .  . 

Inltol  C.old  M  . . 

201 

Vindicator          

.68 

Alaska  Mcilcan 

xn  lOs 

Od 

Alaska  Tredwell 

0  15 

II 

Burma  Corp 

4     1 

1(11 

Cam  A  Motor    . 

0     8 

Camp  BUtl 

0     6 

6 

El  Oro 

0     9 

6 

Kaperanaa. 

0     9 

n 

Mexican  Mlna 

4     7 

A 

Nechl.  pfd 

0  12 

6 

Orovllle 

0  15 

» 

Santa  Ccrt'dte 

0  10 

6 

Tomboy. 

0  18 

8 

■  Bid  prices,     t  Closing  prices,     t  I.ast  Quotations 


MONTHLY    AVERAGE    PRICES    OF    METALS 


1917  '    1915  I    1916  I   1917 


48  855  56  77575  630  22  731  26  960  36  : 

48  477  56  755  77   5S,5  ??  75!!  ;r   07.-.[.17   ' 
SO  241157  03^  -■:   '■='    "    -"•■  ^-    "1-1  ir. 


December     54  971  75.765 


126   373  36   410 


49  es4  65  661 


123  675  31   315 


Jan 

Feb 

Mar 

April 

May 


Sept 
Oct 
Nov 
Dec  . 


310  31  4S1. 
S95  27  935 
.625  28-78.S 


107  714  136  750 
124  319  133  84: 
135  457  1. TO  000 
:  112  432  l.)0  000 
i;  95  119,128  409 
110.283     .  . 


133   167  14S   !(■ 


July 

August.  .     . 

September. . 
October. . . . 
November. 
December.  . 


41  825  44  175 

42  717  51  420 

50  7411  54  388 

51  230l  55  910 
49  125  63  173 
42  iX\  B2  aw 
38  510  62  570 
38  565 
38  830  .  . 


I7S  548  185  813 
181  107  198  974 
193  609  207  443 
199  736  S20  171 
196  511  245  114 


171  345 
179  307 
186  932 


January 
February 
March.     . 
April 
May 


1916       1917       1916  I    1917       1916 


7   136    9  19<i 

7  630    9  2.-VV 

7  463  10  aiT 

6  936  II  17 

6  352  10  710 
6  244 


6  088 
6  699 
6  898 


31  Oil  1"  . 
28  137131)  ; 
39  734 

30.786 
30  716! 
.«)  .MX I 


58  J»n 

19  '■eb 
89  "", 
03  AnrtI 
061  ■*'•)' 
15  Junf 

021  July 

I  97 1  Aw 

1  70  f'Pt 

Jl  Oct 

55  Nov. 

20  Ore 


Year..    12  w>4 


1916  I    1917 


OlOiir.  745    9  449    89  810    4t  32 


Pig  Iron,        llcMPmerl 

"1916    (    l«i 


Pltla 


January.  »21  no  (.1.'. 

February...  21   16    3i. 

March  21  SI    .ir 

APfll  21   65    4. 

Nfay  21   7H    41. 

June.    .  21   95    54 

July  21   95    57    ' 

August  21.95  IS   'I.-.: 

September.  22.88  i    19  M 

<>rlol>er  24  61  21   2a 

Novrmlier  30  07  28  I  g 

Decrmlier  .IS  16  ]  30  »5 

Year        .  (23  811  ...  .      It20  wl .  .    ~ 

i  A*  reparted  br  W.  P  Snydsr  *  Oo. 


I         No    .' 

Poundrv 
'     1916    I     1111 T 

119  70  M)  95 
19  51     .Ul  US 
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I       Current  Prices — Materials  and  Supplies 
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SHEETS — Price 


IRON  AND  STEEL 

nls  per  pound: 


Blue  Annealed 

Lar&e  Lots. 
Pittsbvirgh 

St.  Louis 

Chicago 

,—  New  York  — ^ 
San         Aug.  0.        One 
Francisco    1917     Yr.  Ago 

No.    10    

No.    12    

No.    14    

.      8.25 
.      8.63 
.      8.63 

9.55 
9.60 
9.63 

9.50 
9.55 
900 

10.50 
10.53 
10.60 

10.00 
10.03 
10.10 

4:30 
4.35 

Black 

Kos.    18    and    20 
Nos.    22    and    24 
Nos    26 

.      8.33 
.      8.60 
.      8.63 
.       8.75 

9.65 
9.70 
9.75 
9.85 

9.30 
9. .35 
9.40 
9.50 

10.80 
10.8.3 
10.88 
10.98 

10.30 
19.35 
10.40 
10.50 

3.45 
3.50 
3.53 

No.    28    

3.65 

Galvanized 

No.    10    

No.    12    

No.    14    

Nos.    18    and   20 
Nos.    22    and    24 
No     26 

.       9.50 
.       9.60 
9.73 
.       9.90 
.    10  ..30 
.    10.45 
.    10.73 

10.45 
10.43 
10.45 
10.63 
10.80 
10.95 
11.25 

9.70 
9.70 
9.70 
10.00 
10.15 
10.20 
10.50 

12.i5 
12.13 
12.43 
12.62 
12.77 
13.06 

12.16 
12.40 
12.55 
12.70 
13.00 

'4.56 
4.50 
4.60 
4.55 

No.    28    

5.00 

STEEI.  R.\ILS — The  following  quotations  are  per  ton  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than 
carload  lots  5c.  per  100  lb.  is  charged  e.xtra : 


Standard  bessemer  rails. 
Standard  openhearth  rails 
Light  rails.  8  to  10  lb..  . 
Light  rails.  12  to  14  lb.. 
Light  rails.   23   to  43  lb.. 


1917        Year  Ago 
S60.00  to  80.00      S33.00 


60  00  to  80.00 
83.00" 
82.00  • 


50.00 
49.00 
47.00 


S38.00 
40.00 
68.00 
67.00 
63.00 


TR.4CK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  p.laces  named : 


,—  Pittsburgh  — > 
Au?.  4.        One 
1917    Year  Ago    Chicago    St.  Louis 
Standard     railroad     spikes. 

■?g-va.    and    larger $7.00        S2  65  S5.00  S5.75 

Track  bolts    7.00  3.25  6.25        Premium 

Standard  section   angle  bars     4.00  2.00  4.00       Premium 


San 
Fran- 
cisco 


PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburg 
per  basing  card  of  July  2.  1917.  for  iron:  May  1.  for  steel: 
BUTT  WELD 
Steel 
Inches  Black  Galvanized        Inches 

49  7c        33  V2  %       %   to  H4  . 
LAP  WELD 


2U 

to 

6 

7    to 

r 

13    a 

Id 

14 

15 

y,   tr 

1 

BUT 

2     to 

3 

„ 

2«. 

to 

4 

4V, 

to 

6 

7    to 

8 

9    to 

12 

42% 
3214  ', 
30  7c 


40% 
43% 
42% 
38% 
33  7o 


EXTRA   STRONG   PLAIN  ENDS 

34 ',:,%        ?i   to  1  li 33  % 

48  '/2  % 

EXTRA  STRONG  PLAIN  ENDS 


28  Vi  % 
31  %  7c 
3014% 
24^4% 
19¥j7o 


2     27% 

2  Vi    to  4 29  % 

Hi   to  6 28% 

7    to    8 20  % 

9    to    12 15% 


14% 
17% 
16% 

8% 


From  warehouses  at   the   places   named  the  following  discounts  he 
for  steel  pipe: 

, Black 

New  York  Chicago            St.  Lot 

%   to  3  in.  bntt  welded 38%  42.8%              34.27 

3'/i    to  6  in.  lap  welded 28%  38.8%                27.27 

7  to  12  in.  lap  welded 20%  .35.8%                21.27 


13.27 


New  York         Chicago  St.  Lot 

%    to   3  in.   butt   welded 22%  27.8% 

.31..    to   6   in,    lap   welded 10%  24.8% 

7  to  12  in.  lap   welded 10%.  20.8%  t>.-.;7 

Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5  a: 
5%)    from  list   prices.      Cast  iron,   standard  sizes.   34   and  5%. 


MISCELLANEOUS 

-Prices   of   oils   for   flotatio 


cents  per   gallc 


New  York 
S0.50Vi 


Pure  steam-distilled   pine   oil 

Pure  destructively  distilled  pine  oil .-lu  .40 

Pine  tar  oil    .26  .38 

Crude   turpentine    .37  .59 

Hardwood    creosote    .19%  •  .50 

•F.o.b.    Cadillac.    Mich. 

.SODIUM  CY-4NIDE — New   York   price  is  30c.  per  lb  :    Denver.  44 


STRl'CTUR.AL  M.4TERI.*L — The  following  are  the  base  prices 
f.o.b.  mill.  Pittsburgh,  together  with  the  quotations  per  100  lb. 
from  warehouses  at  the  places  named : 


Beams.   3   to   15   in 

Channels.  3  to  15  in 

Angles.  3  to  6  in..        in.  thick 

Tees.  3  in.  and  larger 

Plates    


^New  York— , 

San 

Pitts-    Aug   4.     1  Yi- 

St. 

Chi- 

Fran- 

burgh   1917      Ago 

Louis 

cago 

cisco 

Dallas 

$4  50    S5.25    S2.50 

S5.03 

S5.00 

57.75 

S6.00 

4.50      5.25      2.50 

5.05 

5.00 

7.75 

6.00 

4.50      3.23      2.50 

5.03 

3.00 

7.75 

6.25 

4.50      5..30      2.50 

5.05 

5.05 

7.75 

6.25 

9.00      9.00      2.90 

8.03 

8.00 

10.00 

9.00 

RU'ETS — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 


». 

in.    and 

larger . 

Mill.            New 
Pittsburgh    York      Chicago 
.  .  .    85.25         S7.00         85.50 

St. 
Louis 
85.53 

San  Fran- 
cisco      Dallas 
86.65        88.40 

CONE   HE.4D   BOILER 

1 

in.   and 
and     U 
and     -f^ 

larger . 

5.35            7.10           5.60 
3.50           7.25           5.75 
5.85           7.60           6.10 

5.65 
3.80 
6.13 

6.75          8.50 
6.90           8.65 
7.23           9.00 

Lengths 

shorter 

th 

m   1   in.  take  an  extra   of 

30c. 

Lengths  between 

and  2  in.  take  an  extra  of 

HORSE  .\XD  MULE  SHOES — Warehouse  prices  per  100  lb.  in  cities 
named: 

Cincinnati     St.  Louis     Denver    Birmingham 

Straight      S6.75  $7.00  $7.75  56.50 

Assorted     7  25  7.15  8.00  7.00 

WIRE  ROPE — Discounts  from  list   price  on  regular  grades  of  bright 
and  galvanized  are  as  follows: 

^ New  York ^ 

Aug.  4.              One  San 

1917          Year  Ago  St.  Louis  Chicago     Francisco 

Galvanized    ....    10 — 2  V.  %    25 — 2  V.  %  10 — 2  v.  %  10 — 2  %  %          15  % 

Bright     20 — 2  %  %    35 — 2  Vj  %  20 — 2  %  %  20 — 2  Vi  %             5  7c 

SWEDISH    (NORW.4Y)   IRON — This  material  per  100  lb.  sells 
as  follows : 

Aug.  4,  1917        One  Year  Ago 

New    York    $14.00  $6.00 

Cleveland    12. .30  6.30 

Chicago     12.00  5.25 

In  coils  an  advance  of  50e.  usually  is  charged: 


SODIUJI  SULPHIDE — In  New  York  the  price  per  pound  is  3%c.  f 
C0!icentrated.     2c.    for    crystals.    The    Denver    price    for    concentrated 
quoted  at  8  to  9c.     Concentrated  comes  in  500-lb.  drums,  the  crystals 
4li0-lb.  barrels. 

c.    per    lb     in    1600-lb.    barn 

C.VLCIUM    CARBIDE — Price    fob.    cars    at    warehouse    poin 
east  of  Mississippi    (except   in   .\labama,    Georgia   and   Florida) 
$82.50  for  Cameo,   $87.50  for  Union      In  territory  between  llissi 
sippi  River  and  the  Rockies  and  in  Alabama,  Georgia  and  Florid 
add  $5  :  west  of  Rockies,  add  $10  to  $15. 

HOSE — 

Fire 

50-Ft.  Lengt 

Underwriters'   2  %  -in 65c.  per 

Common,    2  Vi  -in 40-10% 

Air 
First  Grade     Second  Grade     Third  Gra 

%  -in.  per  ft 80.53  $0.30  $0.23 

Steam — Discounts  from  list 
First  grade..      .30%      Second  grade...    30-5%      Third  grade...    4010 

RUBBER  BELTING — The  following  discounts  from  list  app 

to  transmission  rubber  and  duck  belting: 

Competition    50-10  %    Best  grade 25 

Standard    40  % 

LE.ATHER  BELTING — Present  discounts  from  list  in  the  fc 
lowing  cities  are  as  follows : 

Medium  Grade      Heavy  Gra 

New    York    40  %  35  % 

St.    Louis    50  % 

Chicago     40 — 5  9 

Birmingham     35  % 

Denver     : 40% 

R.VWHIDE   L.-VCIXG — 40%. 

M.-VNIL.\  ROPE — For  rope  smaller  than  S-in-  the  orice  is  i  1 

2c.  extra  ;  while  for  quantities  amounting  to  less  than  600  ft.  thei 
is  an  extra  charge  of  Ic.  The  number  of  feet  per  pound  for  tY 
various  sizes  is  as  follows:  S-ln..  8  ft,  ;  3-in.,  6  :  5-in.,  4 J  ;  1-in.,  3» 
li-in.,  2  ft.  10  in.  ;  IJ-in.,  2  ft.  4  in.  Following  is  price  per  poun 
for  l-in.  and  larger,  in  1200-ft,  coils: 

Boston     $0.34        New  Orleans    JO.il 

New  York 33Vi     Seattle    iJJ 

Denver 36        St.  Paul •»' 

Kansas    City    .TH4 


35 — lO';^ 
35% 

45% 
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I'ACKING — Below  are  prices  each  per  pound  in  cities  named: 
Asbestos 

Birm 
St.  Louis    New  York    Cenver  ineh.im 
alve    (Twisted    iilain.    -.■)-lb.    cartons,  tl.25   (0.6530.70        ....      SI  ..50 
nic     J  Twi.^trd  sr.nphilo.  2.'.-lb    cartons   l/ZS  .00     *l  .40        1.50 

ifTiric )  Fir.iiiled    pl.iin     VJo-lb.    cartons..    L.iO  .SO  .00         1.50 

!ox      LBr.iiiied  graphite,   25-lb.  cartons   1.50  1,00  .60        1..50 

A«bcstos  wick  in  b.alls.  Vi .  V4 -.  1-.  "'>-  and  oOlb.  cartons.  SO.OSia 
'O.  New  York;  fl.  Chicairo. 

Rubber  .asbestos,  compresiicd  sheet,  medituu  ^ade  about  fO.tfO.  New 
rk:.4.'>c..   St.   Louis;    81,  Chicago. 

STEAM 
Following  in  25-  and  50-lb.  cartons: 

siov.  Vork        Deiver  Birmincham  St,  Louis 

■St  erade $0  8;;  $0.80  $1  00  $0,80 

»nd   (Trade    55  .00  ,!tO  ... 

RUBBER   AND   DUCK 

rh    grade    $0.:.0  ....  $0,fi0 

Id    water     TO  ...  ....  .40 

PISTON 

Bestos.  d'lck  .and  rubber.  .. .      $1.75  SO. .SO  $0.00  $1,50 

IX,    first    ?rade .04                  .00  .IK  .75 

blx!r   and   duck 90                  GO  .60  .60 

RAILWAY  TIES — For  fair-size  orders,  the  following  prices  per 
hold; 

fi  in,  X  8  in,  7  in.  x  fl  in. 

Material                          by  8  Ft,  by  8   Ft    6  In. 

w  York    Yellow  Pine                 $1,08  to  1,11  $l,-35 

Louis    No,    1    White   Oak            1,00  ,75 

icaeo     White   Oak                       ,07  .82 

1  Francisco Green                            ,77  1,01 

I  Francisco Creosoted                      1,20  1.62 

OREASF.s — Prices  are  as  follows  in  the  following  cities  in 
rt  sper  pound  for  barrel  lots : 

New  York  Denver  Chicago  Birmingham     St,  Louis 

,    5       to  7              8  7-4  H          10  Vj 

er   or   sponge 5       to  7            15  7%  fi            SJ 

Jismission     5       to  7             15  6  Vi  «             6 

e           3      to  7              5  5  3            4V4 

,r                        4       to  5              5  6H  6          10 

journkl    6Hlo714        20  6  3ii,to7H 

WIPING  CI.OTH8 — In  Cleveland  the  jobbers'  price  per  1000  is 
follows : 

4    X   13  V,     $.35,00        13  \4    X  20%     $45.00 

In  Chica«;o  the;  sell  at  $30  to  $33  per  1000, 

COTTON  WASTE — The  following  prices  are  in  cents  per  pound : 

/ New  York s 

Auff,  4,  1017    One  Year  Ago  Cleveland  Chicago 

ite    11  00  to  13,00  12,50  l-..nil  13  00  to  15  00 

>red  mixed    .  .  .      8,50  to  12,00  9,00  13,00  10,00  to  13,00 

LINHEED  Oil. — These  prices  are  per  gallon: 

^ — New  York ^  , Cleveland ^  ^ —  Chicago ^ 

Aug,  4.        One  Aug,  4,       One  Aug,  4,       One 

1017      Year  Ago  1017     Year  Ago  1!U7    Yc:ir  Ago 

I-    in    barrels $110        $0,71  $1.20        $0  73  $1,17           $0  73 

il     cans    1,2«             .81           1..33             ,83  1,27  ,83 

WHITE    ANn    RED    LEAD    in    500-lb,    lots   sell    as    follows    in 


EXPLOSIVES — Price  per  pound  in  small  lots  at  cities  named: 


Aug,  4.  1017 


■lb    keg    

and   50. lb,    kegs 

i  -lb     keg     

to    5.1b.    cans.  .  . 


Dry 
10  50 

10  75 

11  00 


In  Oil     and  In  Oil     and  In  Oil 


13,00 
1325 
1350 
15,.-.0% 


10,50 

10  75 

11  00 


NTTH — Prom    warehouae    at    the    places    named,    on    fair-sized 
er«.  the  following  amount  Is  deducted  from   list ; 


pr«*ssed    square,  , 
prf  •«*•<!     hexagon 

I    plinrhp«l   wiuarc . 

I  punchMl  hexagon 


, New  York > 

Aug    4        One 
1917    Year  Ago 

List  $2  00 

List  2.00 

List  150 

,     List  2  00 


1917     Year  Ago 
$1,05         $2  75 
1 .50 
1,40 
1  40 


2,50 
3  00 


1,- 


-  Chicago , 

;    I  One 

'17  Year  Ago 
00  $325 

325 


Seminnlshed  nuts  sell   at   the   following  diM>ounts   from   list   price; 

Aug,  4,  1017       OneVenr/go 
'  J"r^  50  "r  50 — 10-, 


M\(IIINf:     mil. TN-    Warehouse     discountn     In     the     following 

Chicago 
i — i-.t 
>— 2^-, 


New  York     Cleveland 

!>y    I  In    and  smaller BO'S  SJl — T.'l 

rer   and   longer  up  to  I    In,  by  30   In,      in»  50 fl"* 


WROl'ftHT  WAHHKKH—Frnm  warehouses  at  the  places  named 
following  amniinl  l,«(  deduited  from  list  prire  : 

'    York  $5O0      Cleveland  ,     $4.50      Chicago     $4.50 

Fnr  c««t.|rnn    washers   the  base   prt<-e   per    100   lb.    Is   AS    follows; 

■   York  $2  25     Cleveland    $4.50     Chlragn    $3.50 


^cw  York    .  .  ,  , 

;    $0.i» 
,20Vi 
,17  Vj 

$1 

.20  >'. 

$C 

..331  .J 

Kansas  City  .  . 
New  Orleans    .  , 

.2514 

m 

.24  Vi 

.30", 
.29  V4 
.30% 
.32  Vi 
.29  H 
SIH 

St,    Paul     

St,  Louis 

Denver     

..     :i9 

.15V4 
.18 

FIEL  OIL — Price  variable,  depending  upon  stock.  New  York 
quotations  not  available  owing  to  this  fact.  In  Chicago  and  St, 
Louis  the  following  prices  are  quote : 

Chicago  St,  Louis 

Domestic    light.    22-26    Baume 7%c.  8.5c. 

Note — There  is  practically  no  fuel  oil  in  Chicago  at  present  time. 


OILS — Price  per  50-gal.  bbl. 


City 

Seattle 

Denver  .  .  .  . 
Los  Angeles 
St,  Paul  .  .  . 
Cincinnati     .  . 


Fuel 
$4.45 
3,00 
1,20 
3,00 
5,00 
5,00 


Black 

$6,25 

9,00 


Re<l  Engine 
$11,00 
13  00 
10,50 
11,00 
10,.50 
12,50 
10.35 


Steam 
Cylinder 
$21.00 
25,00 
25,00 
17, .50 
17,00 


10.00 
10.05 
IS.OO 


CONSTRUCTION  MATERIALS 

PREP.ARED  ROOFIXOS — Standard  grade  rubbered  surface 
complete  with  nails  and  cement  costs  per  square  as  follows  in  New 
York  and  Chicago: 

-1-Ply— ^        , — -2-Ply ,         , 3-Ply- 


l.cl. 

$1,30 

1,15 


c,l, 
$1,45 


Icl, 


Icl, 
$1,90 


Asbestos  asphalt  saturatefl  felt  (14  lb,  per  square!  costs  $5,35  per 
100  lb. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq,ft,  costs 
$1,85  per  roll  in  carload  lots  and  $2,10   for  smaller  quantities. 

Shingles,  red  and  green  .slate  finish,  cost  $4,75  per  square  in  carloada. 
$5  in  smaller  quantities,   in   Philadelphia, 

ROOFING  MATERI.\LS — Prices  per  ton  fob.  New  York  or 
Chicago : 

Less  Than 
Carload  Lots    Carload  Lots 

Tar  felt    (14  lb,  per  square  of  100  8q,ft.l $59  00  $430,00 

Tar    pitch    lin   400-lb,    bbl,) 15  00  17  00 

Asphalt    pitch    (in    barrels) 29  00  30,50 

Asphalt   felt    60.00  62.00 


of   corrugated   sheets    i2H-in.   corru. 


rORIcrCATED    SHEETS- 

galiens)   per  pound; 

Mill. 
Gage  Pittsburgh 

18-20     Black    .  .  .    $0,0845 
28         Black    ,  .  ,         ,087 
10         Galvanized        ,0935 
IS-'TO      Galv.anized        ,0995 
28         Galvanized        ,1055 
•Price  per  square  of  100  sq,ft 


4  x  12  X  12  8x  12  X  1; 

Cincinnati     $08  80  $129,00 

St,   Louis    60  00  110,00 

Denver,    per   ton 90  00  170,00 

Birmingham     52.00  97,50 


Cincinnati 
$18,00^ 

Birmingham 

St.  Louis 

$0,092 

,094 

Denver 
$0  10 

22,.50« 
8,75« 

$0.11 
.12 

,113 

■'.12 

ft. 

I>cr  1000 

in  carload 

lot 

4  f-o.b,  mine  is  as 

Ll'.MBER — Price  of  yellow  pine  per  M 


1  In    Rough 
10  In    X  111  Ft, 

Denver    $32  00 

St     I.niiis    31  50 

Birmingham     24,00 

Lumber — Price  per  M  In  carload  lot* 


2In   T  andO 
$42  00 
28,00 
3800 


Kansas    City 

I   111    Rough    11)  In 

and  l-ii.lcr 

V  f              Fir 

$1100        $44.50 

1850           18,50 

26.00            

ftl.OO 

8  In    X20FI    and  III 
Fir         llemlo.k 
$35  00         $35,00 
18.50            18.50 

4000           31,50 

X  lOFl 

Hcmlmk 

.  $4:1  00 

18,50 

3356 

der— — V 
SlJrui'e 

$18.51) 

33,60 

2  In   T 
10  In   X 
V  P 
$52  00 
18,50 
28,00 
59  00 

12  X  1 
20  Ft   an 

YP 
$45(10 

18  50 

30  00 

and  G. 

16  Ft 

Fir 

$18.50 

37,56 

2  In, 

d  rmler 

Fir 

$.15  00 

18. 50 

New  Orleans   . 
St     Paul    .  .  .  . 

Kansas  Cily    , 
Seattle     

, 8  X 

V  P 

$.39  1)0 

18  50 

New  Orleans   . 
9t     Paul    

24 

50 

45lM) 

One  Mn;ith  Ago     One  Year  Ago 


PORTLAND  CEMENT— The.so  prices  are  for  barrels  In  carload 
lots.  Including  bags; 

Aiu   t  ion 

New   York    $2  22 

Jerwy    Clljr     2  IB 

Bo.lnii     2  77 

Chicago     2.31 

Plllsburirh     2,31 

Cleveland    2  44 

D<-nver    2.39 

Lo.  Angela 2  40 


$1,72 

2  in 

1  66 

3  77 

1  92 

231 

1  HI 

2  31 

1  81 

244 

194 

330 

3  40 
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Ore  Reserves  of  the  Rand 


By  a.  cooper  KEY 


The  reserve  ore  supply  of  the  Rand  7nines,  South 
Africa,  is  estimated  at  over  100  million  tons. 
Much  of  it  is  noiv  in  low-grade  material,  hut 
capable  of  being  handled  at  a  profit  under  favor- 
able circumstances.  The  war  has  had  the  usual 
effect  upon  costs. 

AN  INVESTIGATION  of  the  ore-reserve  state- 
ments of  the  producing  mines  of  the  Rand,  South 
Africa,  shows  a  total  of  about  102  million  tons 
developed.  Of  this  about  36  J  million  tons  have  a 
content  of  6  dwt.  and  under.    The  average  working  cost 


district.  The  fourth  is  the  remarkably  rich  Meyer  & 
Charlton  of  the  Central  Rand,  which  is  facile  princeps, 
in  a  class 'of  its  own,  with  over  half  a  million  tons  fully 
developed — by  no  means  a  large  aggregate  as  reserves 
go  today — averaging  14i  dwt.  and  another  160,000 
tons  partly  developed  and  assessed  at  17  dwt.  The 
City  Deep  adjoining  is  also  one  of  the  richest  of  Rand 
mines,  ranking  as  fifth  judged  on  this  scale,  with  a 
value  of  9  dwt.  in  respect  of  a  large  aggregate  of 
3,676,  000  tons.  The  order  of  the  five  highest  is :  Meyer 
&  Charlton,  15  dwt.;  Spring  Mines,  9.86  dwt.;  Brak- 
pan  and  Modder  B,  9.2  dwt.  each;  City  Deep,  9  dwt. 

The   position   of  the   great   amalgamated   mines   has 
deteriorated   considerably  as   regards   ore  reserves   in 


A   OENKRAr^   VIEW   OF   THE    EAST  RAND.    SOUTH   AFRICA 


is  now  equal  to  about  4.5  dwt.,  so  when  allowance  is 
made  for  mining  and  metallurgical  losses,  it  will  be  seen 
that  the  margin  is  not  a  very  great  one.  No  less  than 
20  out  of  the  50  producing  mines  are  included  in  this 
category,  a  fact  that  makes  one  wonder  what  is  going 
to  be  the  effect  of  increased  war  costs  and  the  frequent 
demands  for  increase  in  wages.  In  April  the  average 
Rand  cost  was  19s.,  as  against  17s.  Id.  in  1914.  A  classi- 
fication of  ore  reserves  is  shown  in  the  table. 

Out  of  19  companies  with  reserves  valued  above  6i 
dwt.,  nine  are  mines  situated  in  the  Far  East  Rand 
tract.      Of  the  four  richest  mines,  three  are  in  that 


the  last  few  years.      Five  years  ago  the  Crown  Mines 
had  10,125,000  tons  in  reserve  going  7.25  dwt.     In  1912 


CLASSIFICATION 

OF  ORE   RE-SERVES 

Companic 

s     Tonnajre 

Below  5  dwt         

4.180.500 

Between  5  and  6  ilwt 

17 

32,350,000 

Between  6  and  6!  dwt 

17.350,000 

Between  6!  and  7  dwt 

4.328.000 

Between  7  and  7  J  dwt 

8.5S0,000 

Between  7'.  and  8  dwt 

6.200.000 

Between  8  and  8J  dwt 
Between  BJ  and  9  dwt 

n.O'il.OOO 

b.'iOCoO 

Between  9  and  10  dw( 

8.210.000 

Over  1 0  dwt 

675,000 

the  value  came  down  to  nearly  7  dwt.  and  in  1914  to 
6  dwt.      Since  then  it  has  kept  fairly  steady.     Of  the 
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quantity  shown  in  the  table  nearly  5,000,000  tons  on 
the  South  Reef  have  a  value  of  only  5.3  dwt.  over  67 
in.  stoping  width,  indicating  a  very  slight  margin  of 
payability  with  costs  ranging  between  18  and  19s.  At 
the  time  of  the  amalgamation  the  companies  had  4^ 
million  tons  developed  at  a  shade  under  8  dwt.  At 
the  East  Rand  Proprietary  Mines,  the  value  dropped 
0.1  dwt.  for  each  of  the  three  years  to  1914  accompanied 
by  a  reduction  of  20 "^f  in  the  tonnage  aggregate.  In 
1915  and  1916  the  drop  was  0.2  dwt.  each  year.  The 
net  result  is  that  the  ore  resei'ves  are  now  4,200,000 
tons  just  over  6  dwt.  instead  of  6,700,000  tons  just 
under  7  dwt.  Not  only  has  the  value  of  payability  been 
low,  but  development  has  been  seriously  handicapped  by 
enormous  quantities  of  water.  As  regards  the  Kand- 
fontein  Central,  comparison  can  scarcely   be  made,  as 


of  course,  the  true  criterion  of  value,  but  the  classi- 
fication as  given,  on  the  pure  value  basis,  is  the  simpler. 
It  may  be  noted  how  close  are  the  aggregates  of  the 
Modder  B  and  Moder  Deep,  both  well  over  3,300,000 
tons.  The  former  shows  an  increase  of  over  half  a 
million  tons  and  of  nearly  *  dwt.  in  value.  Government 
Areas  has  close  upon  5  millions  payable  ore  in  sight 
and  400,000  tons  more  than  the  New  Modderfontein 
had  exposed  in  1913. 

Two  Mines  with  £14,000,000  of  Gold  Developed 

The  latter  company's  aggregate  is  now  8,000,000  tons 
worth  over  35s.  per  ton  and  representing  £14.000,000. 
The  aggregate  is  exceeded  only  by  the  Crown  Mines, 
11,400,000  tons,  worth,  however,  only  25s.  per  ton, 
equivalent    to    £14,250,000.       Closer    calculation    shows 


i'i;oi'i:nTY  of  thic  simmer  &  jack  colu  mi.xi.no  co.  ox  tiii;  r.Axu 


fl;''  ore  not  payable  on  present  basis  of  working  costs 
is  now  shown  separately.  The  profitable  ore  amounts 
to  5,000,000  tons  worth  7.8  dwt.,  both  good  figures. 

Great  Progress  Made  on  East  Rand 

A  much  more  pleasing  state  of  affairs  is  in  evidence 
at  the  mines  of  the  Far  East  Rand,  some  of  which  have 
shown  remarkable  improvement,  sometimes  gradual, 
sometimes  rapid.  For  three  or  four  years  the  Brak- 
pan's  re.serves  stood  between  2  and  2 J  million  tons  at 
6i  dwt.  But  in  1915  the  aggregate  advanced  to  3 
million  and  the  value  of  the  whole  to  nearly  8  dwt., 
while  a  year  later  it  was  well  over  9  dwt.  At  the  Van 
Ryn  Deep,  which  has  also  been  crushing  for  the  greater 
part  of  the  period,  the  experience  has  been  similar, 
though  here  there  was  a  sharp  improvement  in  1913 
with  maintenance  of  values  since,  the  mine  value  being 
now  8}  dwt.  In  two  years  the  Government  Gold  Min- 
ing Areas  has  doubled  its  aggregate  reserve,  the  value 
having  increased  from  5.8  dwt.  over  60  in.  to  7.2  dwt. 
over  75  in.,  a  width  only  exceeded  by  the  rich  Modder 
Deep  and  the  poor  New  Goch.  Combining  value  and 
width  gives  540  dwt. -in.,  as  against  517  dwt. -in.  at  the 
New  Modderfontein,  543  dwt. -in.  at  the  Modder  B, 
with  655  dwt. -in.  at  Modder  Deep,  with  570  dwt. -in.  at 
Brakpan  and  642  dwt.-in.  at  Springs  Mines.     This  is, 


the  Crown  Mines  to  have  a  slight  superiority.  Inas- 
much, however,  as  it  is  the  practice  at  the  New  Mod- 
derfontein to  sort  out  twice  as  much  as  at  the  Crown 
Mines,  and  as  the  metallurgical  loss  will  be  less  in  pro- 
portion, the  amount  of  gold  recoverable  from  existing 
reserves  should  prove  considerably  greater  at  the  East- 
ern mine. 

City  Deep  has  3,675,000  tons  in  reserve  valued  at 
9  dwt.  over  60  in.,  the  value  having  come  down  from 
9.5  dwt.  owing  to  the  inclusion  of  a  much  greater  quan- 
tity of  poorer  Main  Reef  ore.  The  stoping  width  has 
been  gradually  increased  from  the  42  in.  of  the  1913 
assessment  to  the  60  in.  of  December  last.  Bantjes  is 
a  mine  that  has  slipped  back  badly.  In  1913  it  had 
nearly  a  million  tons  worth  6!3  dwt.;  three  years  later 
it  had  little  over  400.000  tons  at  5.6  dwt.  Hitherto 
this  mine  worked  mainly  on  the  South  reef,  but  lately 
the  policy  has  been  changed  in  favor  of  the  main-reef 
leader.  South-reef  slopes  have  failed  to  yield  in  actual 
working,  the  content  indicated  by  assays. 

Certain  of  the  older  deep  levels  have  suffered  ma- 
terial reduction  in  ore  reserves  owing  to  the  rise  in 
working  costs,  largely  attributable  to  the  war,  causing 
the  elimination  of  much  low-grade  tonnage.  As  ex- 
amples may  be  given  the  Rose  Deep,  which  has  shed 
700,000  tons  in  a  couple  of  years  with  a  droD  of  0.2  dwt 
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in  value.  Geldenhuis  has  over  the  last  two  years  main- 
tained its  aggregate,  but  the  value  is  0.5  dwt.  lower. 
Nourse  mines  has  altered  its  mining  policy,  entailing 
the  writing  off  of  a  considerable  quantity  of  ore,  but  the 
value  is  0.5  dwt.  higher.  At  the  Robinson  Deep,  Wol- 
huter  and  Village  Deep,  the  value  of  reserves  shows 
a  slightly  improving  tendency.  In  three  years  the 
value  of  the  Witwatersrand  Deep  reserves  has  dropped 
from  6.8  to  5.8  dwt.,  but  this  is  partly  neutralized  by 
an  increase  from  50  to  59  in.  in  the  width.  One  would 
like  to  see  a  more  general  adoption  of  the  pian  of  the 
consulting  engineer  giving  an  interpretation  of  the  ore- 

TABLE   SHOWING   ORE   RESERVES  AT   RAND   MINES 
VALUE    OVER    ESTIMATED    STOPING    WIDTH, 

As  at  December,  1915  *  As  at  December.  1916  * 

Producing  Companies             Tons  Dwt.  In*  Tons  Dwt.      In. 

Aurora  West 550.044  5,5  42  5  502,320  5  fi     41   7 

partial       88,500  5.7  42.5  partial       68,500  5.2        42 

Banties  Con (b)           648,000  6.1  41  (b)           412.000  5,6       42 

Brakpan 3,017,000  7.86  62  3,054.000  9.2       62 

City  Deep (b)        2,976,.800  95  57  (b)        3,676,087  90       60 

City  &  Suburban 637.400  9.0  ....  602,200  8.8      61 

Con.  LanglaaKte (c)        2,24S,r,56  6,5  49,24     (c)        2,174,536  6.2      49 

Cons.  Main  Reer S55,li00  7,53  4s. 5  856,740  7.5148.2 

CrownMlnes (b)        9.93S.000  6.25  63  8  (b)      11,429,000  5.9       66 

Durban  Rood.  Deep. .   lb)        1,290.000  6,5  47  (b)        1,2.59,300  6.3       48 

East  Rand  Prop 4.,800.000  6.3  56  4,200,000  6.1       56 

Kerrelra  Deep 1,854.100  8,3  70  1,632,609  8,3 

Geduld  Proprietary. .  .                2,100,000  7.7  59.5  2,150,000  7.4       60 

Geldenhuis  Deep 1,826,800  6   1  57  (W        1,616,000  6,9       55 

Ginsberg • (c)            278,118  5.67  68  (c)            270,504  5.6       51 

Glencalrn (c)           117,430  44  56  (c)             76,560  4.6      90 

Govt.  Areas  (Modder)    (c)        3.665,000  6  9  68  (c)        4,930,000  7.2       75 

Jupitet (g)        1,217,000  4.6  829,500  5.0 

partial     161,000  4.25  partial     157,800  5.5 

Knights  Central 406,400  5S  62.4  296,800  5.35     63 

Knights  Deep 2,627,000  4  25  ..  2,614,000  4,4 

partial    174,000  3,9  oartial      71,000  4.1 

Langlaagte  Estate 1,161,119  6,08  50  "           1,315,813  5.58    54 

Lulpaardsvlei  Estate..                  702,123  5  3  826,138  5.67 

Main  Reet  West 416,280  5.87  51  386,960  6.73     50 

Meyer  &  Charlton 485,246  12.56  53  612,787  14.5       51 

partial      46,566  19.87  47  partial    161,410  17.1       47 

Modder  B 2,790,740  8  75  56  3,371,950  9.2       59 

Modder  Deep 2,670.000  8.3  73  3,320,000  8.4       78 

NewGoch 668,600  5.51  82  404,185  6.32     77 

partial      48,100  4.76 

New  Herlot 536,680  8.2  477,767  7.6 

New  Kleinlontein (c)        2,866,941  5.64  69.2  (c)         2,943,994  5.4       61 

NewModderfontein...                6,010,800  8,15  62  (b)        8,013.370  8.4     61.5 

(h)        1,666,000  8.6  

New  Primrose (c)            265,623  5.5  56  (c)           205,311  5.2       64 

New  Unified (c)           399.140  5.7  44  (c)            377,264  5,9       46 

Nourse  Mines (b)        2,962,400  6.7  (b)        2.169.300  6  2       66 

Princess  Estate 488.000  6,7  29.7  476.000  7.1       27 

Randlontein  Central.,    (i)        4,449,324  7.4  ..  (1)        4,944,302  7.8 

(J)         3,286,153  4.2  ..  (])         3,486,917  4.6 

Robinson,  MRL&SR. .                   666,100  ..  490,000 

do      Main  R 418,200  500,000 

Rone  Deep (b)        3,605,390  5.2  62  (b)        3,267,280  5,3       62 

Robinson  Deep 1,513,000  6.0  1,814,000  6.16     .. 

partial    365,000  6  1  ..  partial    178,000  6.7 

Roodepoort  United....                   720,309  5.9  44  677,273  6.03     46 

partial    148.414  5.17  48.  partial     110,776  6.87     45 

Simmer  &  Jack 2,155,000  5.2  1,935,000  5.2 

partial    273,000  4.3  plus  reclamation 

Simmer  Deep 1,585,000  4.4  1,246,000  4.56     .. 

partial    238,000  4.4  ..  partial     173,000  4.55 

Springs  Mines 1,125,000  10.4  67  1,784,000  9.86     66 

Van  Ryn 1.963,000  6.2  54  1,960,191  6.69     63 

Van  Ryn  Deep (c)        2,044,108  8.4  62  (c)         2,168,851  8.7       68 

Village  Deep (b)        2,631,606  6.6  60  (b)        2,378, lOOt  6.8       60 

West  Rand  Cons 1,838,380  6.1  62  1,600.000  6.1       60 

partial    255,793  6.4  partial    404,000  8.3 

Witwatersrand (c)         1,480.423  6,83  60.4  (c)         1,462,100  6.4       67 

Witwatersrand  Deep. .                1,673,.300  6.02  64,6  1,571,300  6.79     69 

Wolhuter     1,263,320  5.8  53.2  1,302,160  6.0     63.6 

Non-Crushing  Company 

Cinderella  cons (k)        1,024,800  7  (k)        1,024,800  7 

suspense  436,000  .  .  .  .  suspense  436,000 

*  Or  latest  date  in  respective  years,  C'ons,  Main  Reef,  Main  Reef  West,  New  Modder, 
Nourse.  Simmer  and  Jack,  Knights  Deep  and  Van  Ryn  Estate,  June  30.  t  Plus  649,000 
tons  developed  but  not  valued,  Springfleid  area  about  half  expected  to  be  payable, 
(b)  Includes  shaft  and  boundary  pillars,  (c)  Mining  tons,  (g)  Of  the  total,  303,000 
tons  at  the  Catlin  shaft  not  economically  available  (h)  At  circular  shaft.  (1)  Payable, 
(j)  Unpayable  at  present  costs,    (k)  Mr.  Denny's  report. 

reserve  data,  as  has  been  done  by  C.  R.  Knecht  in  the 
case  of  the  Brakpan,  although  not  in  that  of  the  Springs 
Mines,  which  is  under  the  same  "control"  of  the  Pro- 
gressive Consolidated  Mines  Selection  Co.  This  was 
also  done  by  Mr.  Cameron,  formerly  consulting  en- 
gineer of  the  Goerz  group,  but  it  has  not  been  continued 
by  his  successors.  The  exact  amount  of  gold  to  be  re- 
covered from  reserves  of  a  certain  value  varies  accord- 
ing to  circumstances,  especially  native  labor  supply  and 
sorting  policy,  but  could  easily  be  given  within  limits  of 
a  few  shillings.  If  the  consulting  engineer  does  not  in- 
dicate the  recovery,  this  essential  figure  might  well 
be  given  by  the  chairman  at  the  annual  meeting.  In 
many  cases  the  recovery  will  conform  to  that  of  the 
previous  year  if  there  has  been  no  marked  change  in 
the  assessment,  but  even  this  may  be  affected  by  the 


incidence  of  development  and  the  proportion  of  rock 
from  that  source  entering  into  the  rock  actually  sent 
to  the  crushers  and  battery. 

Recent  Changes  in  the  Bureau 
of  Mines 

Washington  Correspondence 

With  the  increasing  number  of  mining  experiment 
stations.  Director  Manning,  of  the  Bureau  of  Mines,  has 
found  it  necessary  to  appoint  a  superintendent  of  sta- 
tions, with  headquarters  in  Washington.  Dorsey  A. 
Lyon,  who  has  been  in  charge  of  the  station  at  Seattle, 
hps  been  appointed  to  the  newly  created  post.  Thomas 
Varley  will  succeed  Mr.  Lyon  at  the  Seattle  station. 

Mr.  Lyon  has  been  with  the  Bureau  of  Mines  since 
July,  1912.  During  this  time  ample  opportunity  has 
been  afforded  to  judge  of  his  ability.  Since  1914,  until 
the  establishment  of  the  Seattle  station  early  this  year, 
he  was  in  charge  of  the  Salt  Lake  City  station.  The 
successful  way  in  which  he  directed  the  work  there  and 
outlined  the  work  at  Seattle  caused  Mr.  Manning  and 
his  division  chiefs  to  agree  unanimously  on  his  appoint- 
ment to  the  important  post  of  superintendent  of  all  sta- 
tions. Mr.  Lyon  is  a  native  of  Illinois.  His  technical 
education  was  secured  at  Stanford  University,  where  he 
was  graduated  in  1898.  He  took  postgraduate  work  at 
Harvard.  To  study  the  application  of  the  electric  fur- 
nace to  metallurgical  processes,  he  went  abroad  to  ob- 
serve the  best  practices  there. 

Mr.  Varley  joined  the  staff  of  the  Bureau  of  Mines 
in  March  of  this  year  with  the  title  of  ore-dressing 
engineer.  He  has  been  stationed  at  Moscow,  Idaho, 
where  he  was  making  a  study  of  ore-dressing  in  that 
state.  Before  joining  the  Bureau  of  Mines  force,  he 
had  been  in  charge  of  the  ore  testing  work  of  the  Fed- 
eral Mining  Co.  for  many  years. 

Clarence  A.  Wright,  a  metallurgical  engineer  who  has 
been  attached  to  the  Salt  Lake  City  station,  has  been 
transferred  to  Moscow,  Idaho. 

Within  the  next  few  days  Director  Manning  expects 
to  be  in  a  position  to  announce  the  location  of  two  of 
the  three  experiment  stations  authorized  this  year.  The 
new  stations  will  specialize  in  ferro-metallurgy,  petro- 
leum research  and  ceramography  respectively.  The 
location  of  the  iron  and  the  ceramic  stations  will  be  an- 
nounced first.  The  location  of  the  oil  station  will  not 
be  announced  before  Aug.  15.  These  stations,  together 
with  those  already  authorized  and  the  cooperative  sta- 
tions, require  the  en';ire  time  of  an  administrative  officer 
to  prevent  duplications  of  work  and  to  direct  the  ex- 
perimentation along  the  most  important  lines. 

Mining   Royalties  in  New  Brunswick 

The  statutes  of  New  Brunswick,  says  Commerce  Re- 
ports, provide  for  the  payment  by  operators  to  the  pro- 
vincial treasury  of  certain  fixed  royalties  on  minerals 
mined.  These  royalties  are  as  follows:  Coal,  15c.  per 
ton  of  2240  lb.  (was  10c.  until  increased  by  act  of  legis- 
lature in  June,  1917)  ;  copper,  4c.  per  unit  in  2352  lb.; 
lead,  2c.  per  unit  in  2240  lb. ;  iron,  5c.  per  2240  lb. ;  tin 
and  precious  stones,  5^0  of  value;  tungsten  or  wolfram- 
ite, 2^""^  of  the  market  value  of  the  concentrates. 
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Tests  of  Baraboo  Quartzite  Pebbles 

By  W.  0.  HoTCHKiss 

state   Geologist   of  Wisconsin 

Late  in  1914  I  was  impressed  with  the  possibility 
that  the  war  might  result  in  cutting  off  the  supplies  of 
imported  flint  pebbles  for  grinding  purposes.  It  seemed 
possible  that  some  of  the  abundant  quartzite  pebbles 
in  Wisconsin  might  be  of  use  as  a  source  of  supply  for 
grinding  pebbles.  The  tests  described  in  this  article 
were  undertaken  to  see  how  they  compared  with  the 
imported  flints. 

Quartzite  pebbles  are  very  abundant  in  the  Baraboo 
Hills,  about  30  miles  northwest  of  Madison,  Wis.  These 
o.uartzite  hills  project  high  above  the  surrounding  coun- 
try and  are  flanked  by  Cambrian  sandstones,  which  in 
numerous  places  contain  considerable  masses  of  con- 
glomerate of  well-rounded  quartzite  pebbles.  Some  of 
these  pebble  deposits  are  extensive,  and  the  quartzite 
pebbles  composing  them  make  up  a  large  part  of  the 
rock. 

A  considerable  number  of  these  pebbles  were  col- 
lected for  testing.  Samples  of  imported  pebbles  were 
.secured  through  the  kindness  of  the  Universal  Portland 
Cement  Co.,  of  Chicago,  and  the  John  W.  Higman  Co., 
of  New  York  City,  importers  of  flint  pebbles. 

The  tests  were  conducted  in  a  Deval  abrasion  ma- 
chine, such  as  is  ordinarily  used  for  the  testing  of  road 
materials.  For  the  information  of  those  not  acquainted 
with  the  Deval  machine  it  may  be  stated  that  it  con- 
sists of  standard-sized  cylinders  with  removable  covers, 
each  27  cm.  in  diameter  and  34  cm.  in  length.  They 
are  mounted  at  an  angle  of  30'  on  a  shaft,  so  that  ro- 
tation throws  the  pebbles  from  end  to  end  of  the  cyl- 
inder. The  standard  test  for  road  material  is  10,000 
revolutions  at  the  rate  of  about  30  per  minute,  so  that 
the  full  10,000  re%'olutions  takes  about  five  hours.  The 
machine  used  contained  four  cylinders. 

All  the  pebbles  were  carefully  scrubbed  and  dried. 
Then  they  were  selected  so  as  to  give  two  sets  of  each 
kind  as  nearly  comparable  in  weight  and  size  of  pebbles 
as  was  practicable.  Sample  Ql  included  9  even-sized 
quartzite  pebbles,  very  similar  in  every  way  to  sample 
Ul,  which  contained  9  flint  pebbles. 

Sample  U2  was  selected  to  include  flint  pebbles  show- 
ing slightly  projecting  (and  therefore  harder)  white  or 
gray  spots.  Sample  U3  contained  the  same  number  of 
flint  pebbles  of  the  same  size  and  was  selected  to  .show 
how  the  ordinary  unspotted  dark-colored  flint  pebbles 
would  compare  with  those  containing  the  spots. 

Sample  Q2  contained  17  even-sized,  well-rounded, 
sound  quartzite  pebbles  to  compare  with  sample  HI, 
which  included  17  .sound,  well-rounded,  even-sized  flint 
pebbles. 

Sample  Q3  contained  1.5  mi.scellaneou.s-sized  quartzite 
pebbles,  which  were  the  rejects  from  the  selection  of 
sample  Q2.  Many  of  these  were  badly  cracked  and  un- 
sound. They  were  selected  expressly  for  the  purpose 
of  seeing  what  the  behavior  of  the  poorest  pebbles  would 
be.  To  compare  with  these,  .sample  H2  was  selected, 
which  contained  1-5  miscellaneous-sized  flint  pebbles. 
The  flint  pebbW-s  were  sound  and  of  uniform  shape. 

In  the  first  run  of  the  test  samples  Ql,  Q2,  HI  and 
Ul  were  put  in  the  four  cylinders  of  the  machine. 
The.<«e  samples   are   starred    in   the   table.      They   were 


given  a  first  run  of  exactly  10,000  revolutions,  which 
took  .5  hours  and  10  minutes.  The  pebbles  were  taken 
out  of  the  cylinders  and  carefully  brushed  off  so  that  the 
fine  material  was  left  in  the  cylinders,  weighed,  and 
the  loss  in  weight  noted.  They  were  then  put  back  in 
the  machine  for  a  second  run,  which  continued  for 
10,650  revolutions  and  took  5  hours  and  10  minutes. 

The  second  lot  tested  included  the  remaining  four 
samples,  and  they  were  given  the  same  treatment.  The 
first  run  was  exactly  10,000  revolutions  in  5  hours  and 
15  minutes.  The  second  run  was  also  exactly  10,000 
revolutions,  and  also  took  5  hours  and  15  minutes. 

The  losses  in  weight  in  the  first  run,  in  the  second 
run,  and  the  total  are  shown  in  the  table.  It  is  inter- 
esting to  note  that  in  the  two  cases  where  selected 
quartzite  pebbles  were  compared  with  selected  flint  peb- 
bles, the  quartzite  came  out  much  better.    For  the  large- 

TABLE    OF    TESTS   ON    GRINDING    PEBBLES 

II  =  Pebbles  from  HiKman  &  Co. 

r  =  Pebbles  from  Inivereal  Portland  Cement  Co 

Q  =  Quartzite  pebbles. 

Sample        No.  ol  Pebbles  Weights  in  Grai 


Losses  in  Grftms 


_       Is     JS    ?3         ==        I       _         _■= 
«       «-f    -a-g    S-g        I       g      5        S  s 

H  .2"  -i"  <^  S  X  H          H~ 

QI»      9even-siied                    4.570  726  326  508  16  7  23  0  504 

Il«      9even-siied 4.634  687  428  515  39  33  72  I   55 

VZ        7  even-sired     white- 
spotted 4.518  792  459  645  6  27  33  0  731 

I' 3        7  e\-en-9ized,    nicked 

and  blaek.                4.553  801  437  650  50  46  76  I   67 

Q2«     I7even-siied 4,554  388  208  268  5  4  9  0  197 

Hl»    I7evensizcd 4,534  390  159  266  4  7  II  0  243 

(J  3       )  5  ( miscellaneous  sizes 

rejects) 4.525  443  162  302  22  25  47  1   04 

Ui      I S  miscellaneous  sizes    4.530  569  94  302  4  15  19  0  419 

sized  samples,  Ql  and  Ul,  the  flint  pebbles  lost  over 
three  times  as  much  as  the  quartzite  pebbles.  For  the 
small-sized  pebbles,  Q2  and  HI,  the  quartzite  lost  only 
a  little  over  three-quarter  as  much  as  the  flint  pebbles, 
and  the  loss  in  both  flint  and  quartzite  was  very  much 
less  than  in  the  larger  sizes. 

Another  interesting  feature  shows  up  in  the  table, 
and  that  is  the  comparison  between  samples  U2  and  U3. 
The  best  selected  flint  pebbles  with  white  spots  lost  less 
than  half  as  much  as  the  ordinary  unspotted  black  flints 
of  the  same  size. 

The  only  ca.se  in  which  the  quartzite  lost  more  than 
the  flints  in  this  test  was  in  the  comparison  between 
Q3  and  H2,  both  lots  containing  15  pebbles,  the  quartz- 
ite being  rejected,  odd-shaped  and  unsound  pebbles, 
while  the  flints  were  pebbles  in  excellent  condition. 

A  further  generalization  appears  from  the  tests,  and 
that  is  that  the  larger  pebbles  tend  to  lo.se  more  than 
the  smaller. 

The  .sound  tiuartzite  pebbles  in  samples  Ql  and  Q2 
lost  less  in  the  second  run  than  in  the  first.  The  flint 
samples  all  lost  notably  more  in  the  .second  run  than 
in  the  first,  except  sample  Ul.  The  un.sound  quartzite 
pebbles  in  sample  Q3  lost  slightly  more  in  the  .second 
run  than  in  the  first.  This  was  probably  due  to  the 
fact  that  .several  of  them  split  into  angular  fragments 
during  the  first  run  and  so  had  sharp  corners  to  work 
on  all  through  the  second  run. 

The  cause  of  the  superiority  of  the  quartzite  in  the.se 
tests  was  evident  from  an  inspection  of  the  pebbles. 
The  flints  developed  "half-moons"  of  concussion  on 
striking  one  another,  and  these  fractures  were  readily 
chipped  out  by  succeeding  concussions.  As  a  conse- 
quence the  flint  pebbles  showed  a  finely  hackled  surface 
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after  the  test.  The  white  projecting  spots  in  U2  did 
not  show  these  in  so  marked  a  degree  as  the  uniform- 
textured  black  parts  and  the  unspotted  flints  in  U3. 

The  crystalline  texture  of  the  quartzite  in  the  thor- 
oughly cemented  rock  used  for  the  tests  seemed  to  pre- 
vent the  development  of  "half-moons,"  and  so  these 
pebbles  came  through  the  test  with  a  surface  practical- 
ly as  smooth  as  they  had  when  they  were  put  in  the 
machine. 


Germany's  Brass  and  Copper 

The  extent  to  which  Germany  is  increasing  its  sup- 
ply of  brass,  copper  and  other  metals,  says  Iron  Age,  is 
illustrated  by  the  testimony  of  a  wounded  British 
soldier  on  furlough  at  home.  Referring  to  the  large 
amount  of  old  metal  waiting  to  be  gathered  up  after 
the  war,  he  said  it  would  be  chiefly  steel,  for  the  Ger- 
mans appear  to  be  collecting  the  brass  in  thorough  fash- 
ion for  remelting.  In  several  captured  German  trenches 
and  dugouts  he  had  seen  little  canvas  bags  partly  filled 
with  broken  fuses,  nose-caps  and  other  brass  scrap,  in- 
dicating that  this  method  of  collecting  is  being  system- 
atically carried  out  by  the  enemy. 


Shipping  Silica  Brickbats  to 
South  America 

By  Mark  R.  Lamb 

One  of  the  accompanying  photographs  shows  a  heap 
of  beautiful  silica  brick  in  the  condition  in  which  they 
arrived  at  a  South  American  port,  and  the  other  shows 
the  repacking  and  boxing  necessary  before  shipment  to 
the  interior.     There  are  several  lessons  to  be  learned 


THIS    VIEW    SHOWS    THK    CONDITION    IN    WHICH    THE 
BRICKS      FI.XISHKIJ    THE    OCEAN    PASS.\GE 


from  these  photographs.  First,  so  many  bricks  should 
not  be  packed  together.  Secondly,  bricks  should  not  be 
crated.  The  third  point  is  that  cardboard  and  not 
straw  should  be  used  to  separate  the  layers  of  brick  in 
the  layers.  Finally,  each  broken  brick  quadruples  the 
price  of  one  unbroken  brick,  on  account  of  freight  and 
incidental  expenses.  In  this  particular  instance  the 
bricks  were  shipped  from  the  United  States,  as  no  thor- 
oughly good  silica  brick  could  be  obtained  locally   for 


reverberatory-furnace  work,  and  the  purchasers   were 
wise  enough  to  specify  "the  best." 

Moreover,  the  manufacturer  of  this  particular  brick 
is  not  accustomed  to  making  shipments  abroad  and  per- 
haps had  no  definite  instructions  as  to  the  number  of 
bricks  in  a  package,  method  of  packing  and  character  of 
container.  Probably  the  insurance  company  will  stand 
for  the  loss  entailed  by  this  poor  packing,  but  only 
momentarily,  as  all  such  losses  are  ultimately  passed  on 
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REPACKING  AND  CRATING  WERE   NECESSITATED 
BEFORE    RESHIPMENT    TO    THE    INTERIOR 


again  to  the  purchaser,  so  that  it  is  really  the  pur- 
chaser's fault  that  he  did  not  specify  containers  suffi- 
ciently strong  for  the  job. 

The  title  of  this  note  is  perhaps  misleading,  as  proba- 
bly no  brickbats  were  shipped  from  the  brickyard,  but 
undoubtedly  the  transformation  from  bricks  to  brick- 
bats began  shortly  after  shipment.  I  should  very  much 
like  to  tell  who  made  these  bricks  and  where  they  were 
.shipped  from,  but  as  I  may  some  time  be  looking  for  a 
position  in  Butte,  it  might  be  held  against  me,  so  that 
I  shall  say  nothing. 


Mineral  Production  of  British  Guiana 

Gold  production  of  Britsh  Guiana,  as  reported  by  the 
Lands  and  Mines  Department,  for  1916,  amounted  to 
37,129  oz.,  a  considerable  decrease  from  the  previous 
year.  As  the  financial  year  was  altered  during  1915  to 
coincide  with  the  calendar  year,  the  report  for  1915 
covered  only  nine  months  and  comparison  is  not  feasi- 
ble. Of  the  total,  24,057  oz.  came  from  placer  washings, 
11,967  oz.  from  dredging  and  the  remainder  from 
quartz  mines. 

Dredging  was  carried  on  by  the  Guiana  Dredging  Co. 
and  the  Minnehaha  Development  Co.,  with  satisfactory 
results. 

The  output  of  diamonds  during  the  same  year  was 
93,782  stones,  weighing  16,408  carats.  There  was  a 
revival  in  diamond  working  owing  to  improvement  in 
the  price  obtainable  and  the  size  of  the  stones  found. 

Interest  was  aroused  owing  to  the  discovery  of  large 
deposits  of  bauxite  in  the  Demarara  River  district,  but 
with  the  exception  of  certain  leases  to  the  Demerar.-v 
Bauxite  Co.,  no  titles  of  any  description  have  been  is- 
sued or  are  likely  to  be  issued  until  after  the  war. 
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Enlarging  the  Chief  Consolidated  Shaft 

By  J.  H.  HEDGES 

Shaft  Superintendent  for  Walter  J.   Fitch.  Inc.,  Eureka.  Utah 

tion   in  the  cycle  of  operations  which  prevented   the 

completion  of  the  round  in  time  to  blast  during  the  pre- 
scribed period  resulted  in  a  delay  of  24  hours.  Viewed 
in  the  light  of  these  facts,  the  average  footage  attained 
is  much  more  creditable  than  would  appear  at  first 
glance. 

Time  Lost  and  Methods  Employed 


A  sinple  compartment  and  man  or  pipeivay  shaft 
is  enlarged  from  the  1200-ft.  level  to  the  surface, 
vmking  a  double  compartment  and  pipe  and  man- 
way  shaft,  without  interfering  with  the  hoisting 
operations  as  usually  carried  on.  Methods  of  pro- 
tecting the  compartment  in  co7itinuous  use  ivhile 
enlargement  was  taking  place  are  described. 

AN  INTERESTING  piece  of  work  has  just  been 
completed  in  the  shaft  of  the  Chief  Consolidated 
Mining  Co.,  of  Eureka,  Utah. 

From  the  surface  to  the  1200-ft.  level,  this  shaft  con- 
sisted of  a  hoisting  compartment  4  ft.  2  in.  square  and 
a  pipe  and  counterbalance  compartment  4  ft.  2  in.  x  2  ft. 
From  the  1200-ft.  level  to  the  bottom,  a  few  feet  below 
the  1800-ft.  level,  it  had  previously  been  widened  to 
three  full  compartments  and  retimbered. 

The  single  compartment  having  proved  inadequate 
to  handle  the  constantly  increasing  tonnage  of  ore,  it 
was  decided  to  complete  the  widening  of  the  shaft 
from  the  1200-ft.  level  to  the  surface,  provided  this 
:ould  be  accomplished  without  seriously  interfering  with 
the  regular  operation  of  the  mine. 

The  work  was  undertaken  and  brought  to  a  success- 
ful conclusion  by  the  contracting  firm  of  Walter  Fitch, 
Jr.  Inc. 

Preliminary  Work  and  Conditions  Encountered 

For  a  distance  of  360  ft.  from  the  surface,  the  rock 
penetrated  by  the  shaft  is  a  decomposed  rhyolite,  lo- 
cally known  as  "rotten  porphyry."  The  balance  of  the 
shaft  is  in  a  hard  compact  limestone. 

Five  points  of  attack  were  selected.  Since  the  por- 
phyry is  so  soft  as  to  render  raising  extremely  difficult 
and  hazardous,  it  was  necessary  to  sink  through  this 
formation,  and  it  was  decided  to  rai.se  from  the  600, 
800.   1000  and  1200  levels. 

Considerable  preliminary  station  work  was  necessary 
at  the  various  levels  before  the  actual  work  of  raising 
in  the  .shaft  could  be  begun.  Raising  was  first  started 
from  the  600  level  on  Dec.  29,  and  work  from  the  1000, 
which  was  the  last  completed,  was  finished  on  June 
1,  a  total  elapsed  time  of  155  days.  The  total  dis- 
tance from  the  surface  to  the  1200  level  is  1168  ft. 
The  average  daily  advance  over  the  total  elapsed  time 
was  therefore  7.54  feet. 

The  table  gives  for  each  section  the  date  of  starting 
and  finishing,  the  total  number  of  working  days,  the 
total  distance,  and  the  advance  per  working  day  of 
three  8-hour  shifts. 

In  studying  over  this  table  it  should  be  borne  in 
mind  that  the  prime  requisite  was  uninterrupted  opera- 
tion of  the  hoi.sting  compartment  and  speed  was  a 
secondary'  consideration  entirely  subordinate  to  safety. 
Furthermore,  no  blasting  was  permitted  except  during 
the  interval  between  the  hoisting  of  the  night  shift 
and  the  lowering  of  the  day  shift — a  period  of  about 
four  hours.      Because  of  this  limitation,  any  interrup- 


During  the  entire  period  of  155  days  consumed  in 
the  prosecution  of  this  work,  regular  mining  operations 
were  suspended  only  16  shifts,  or  5.2'^'c,  on  account  of 
damage  to  the  old  shaft  timber  or  the  air  line,  by  the 
blasting. 

Fig.  1  shows  the  manner  in  which  the  work  was  per- 
formed and  the  old  hoisting  compartment  protected. 
The  old  wall  plate  was  cut  in  the  counterbalance  com- 
partment and  the  new  one  spliced  to  it  as  shown  at  a. 
The  length  of  this  butt  splice  varied  somewhat,  but 
was  usually  from  6  to  8  inches. 

A  filler  post  was  used  with  a  twofold  object.  It 
served  to  protect  the  air  pipe  c  and  to  bring  the  lag- 
ging out  flush  with  the  projecting  end  of  the  wall  plate, 
thus  presenting  a  smooth  surface  for  the  shooting  sheet 
;'  to  rest  against. 

The  old  wall  plates  were  cut  three  sets  ahead  of  the 
new  timber  so  that  the  18-ft.  shooting  sheet  could  be 
hoisted  to  a  position  such  that  its  center  was  about 
opposite  the  center  of  the  shooting. 

The  sheet  was  hung  on  a  chain  block  d  which  was 
suspended  from  a  timber  laid  across  the  wall  plates  in 
the  counterbalance  compartment.  The  chain  block  was 
used  only  for  raising  and  lowering  the  sheet  and  was 
not  depended  upon  to  hold  it  during  the  blasting,  at 
which  time  it  rested  on  a  bulkhead  e  of  8  x  8  timbers 
and  was  securely  blocked  in  place.  An  8-in.  bulkhead  / 
was  laid  on  the  last  of  the  new  sets,  an  opening  two 
feet  wide  being  left  over  the  end  compartment.  The 
end  compartment  of  the  next  set  below  was  bulkheaded 
over  and  lagged  up  along  the  center  post  to  within 
about  15  in.  of  the  top.  The  only  opening  in  this  lower 
bulkhead  was  the  14-in.  sheet-iron  chute  pipe  g,  which 

TABLE  SHOWING  TIME    UEQlIRKn  AND  DI.STANCES  ADVANCKI) 


Total 

Ft      OCT 

Workinii 

Dutance, 

Working 

Lrvol 

Started 

Fini.ilii-d 

Da>T» 

Ft 

Day 

■!urfnro 

Frb       6 

May   15 

79 

JS? 

4  52 

600 

Dee    2<t 

Apr       2 
Nfay   26 

8S 

226 

2  6} 

800 

Mar      1 

77 

19) 

2  48 

1000 

Frb     12 

J...,.-      1 

92 

197 

2  14 

UOO 

Jnn     28 

Apr     JO 

821 

191 

2   )4 

was  carried  up  in  one  corner.  The  chute  pipe  was  built 
in  8-ft.  sections,  14  in.  in  diameter  at  the  upper  end 
and  12  in.  at  the  lower  end.  so  that  the  lower  end  of 
each  section  fitted  into  the  upper  end  of  the  section 
below.  The  end  compartment  was  lined  for  six  sets 
above  each  station,  forming  a  chute  of  sufficient  capa- 
city to  hold  all  the  broken  rock  from  one  round.  A 
small  air  hoist  h  of  the  portable  type  was  used  to  handle 
timber,  tools,  etc. 

In  order  to  minimize  the  danger  of  damaging  the 
timber  of  the  old  shaft,  a  very  light  powder  charge 
was  used  in  blasting,  and  this  necessitated  a  large  nunj- 
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ber  of  holes  to  insure  the  breaking  of  the  ground.  A 
round  consisted  of  from  25  to  30  six-foot  holes  and 
from  12  to  15  three-foot  holes,  and  these  were  loaded 
with  from  one  to  two  sticks  each  of  one-inch  35% 
gelatin. 

With  so  small  a  powder  charge  it  was  imperative 
that  the  holes  be  fired  in  the  proper  order.  Had  the 
time  allowed  for  blasting  permitted,  it  would  have  been 
highly  desirable  to  blast  only  a  portion  of  the  round 


'  HannoyOimpaiiment 
FI6.3 

SECTION    OF    SHAFT.    SHOWING    METHOD    OF 
TIMBERING,  ETC. 

at  a  time,  but  as  this  was  impossible,  the  timing  of  the 
holes  was  accomplished  by  using  10-ft.  fuses  and  trim- 
ming them,  about  three  feet  being  cut  from  the  first 
one,  two  inches  less  from  the  second,  and  so  on.  It 
was  the  practice  for  one  man  to  spit  all  the  fuses  to 
insure  correct  timing,  and  it  sometimes  happened  that 
a  new  man  on  the  work  would  get  excited  and  lose  his 
nerve  before  the  job  was  finished.  However,  the  men 
soon  became  accustomed  to  the  work  and  the  fact  that 
44  fuses  were  spitting  fire?  and  smoke  behind  them  did 
not  deter  them  from  finding  and  lighting  the  45th,  so 


very  little  trouble  was  experienced  on  that  score  after 
the  first  few  days. 

Perhaps  the  most  important  link  in  the  chain  of  de- 
vices employed  was  the  "shooting  sheet."  As  first  used, 
this  was  simply  a  .sheet  of  J-in.  iron,  5  ft.  wide  by  16 
ft.  long,  which  was  suspended  in  front  of  the  lagging 
against  the  timber  of  the  old  shaft.  Its  function  was  to 
distribute  the  force  of  the  blow  over  a  large  surface 
and  thus  prevent  the  breaking  of  the  lagging  and  con- 
sequent damage  to  the  air  pipe  and  the  old  shaft  tim- 
ber. Its  shortcomings  were  soon  apparent  for  the 
first  blast  put  a  dent  in  it  which  reduced  the  surface 
of  contact  with  the  lagging  from  a  large  area  to  a 
point,  so  that  its  action  was  reversed  and  it  served  to 
concentrate  rather  than  distribute  the  force  of  the  blow. 
After  straightening  the  sheet,  it  was  then  reinforced 
by  standing  three  timbers,  8  x  8  in.  x  16  ft.  in  front 
of  it  and  blocking  them  securely  in  place.  As  a  later 
development  the  timbers  were  clamped  to  the  sheet  for 
a  greater  rigidity  and  greater  convenience  in  handling. 

In  this  form  the  sheet  was  still  unsatisfacory  as  the 
timbers  would  stand  up  only  three  or  four  rounds,  fail- 
ing by  breaking  in  the  center  and  allowing  the  sheet 
to  buckle.  It  would  then  be  necessary  to  remove  the 
old  timbers,  reverse  the  sheet  so  that  the  next  blast 
would  straighten  it  and  clamp  on  the  new  timbers. 
When  the  sheet  was  badly  buckled,  the  clamping  on 
of  the  new  timbers  was  in  itself  quite  a  feat.  These 
frequent  changes  caused  so  serious  a  loss  of  time  that 
the  reinforced  sheet  shown  in  Fig.  2  was  designed  and 
given  a  trial  and  proved  to  be  the  solution  of  the  shoot- 
ing sheet  problem. 

The  only  trouble  experienced  with  this  type  of  sheet 
was  when,  in  a  spirit  of  overconfidence  in  its  excessive 
strength  and  rigidity,  the  powder  charge  was  increased. 
The  heavy  rails  proved  unbending,  as  anticipated,  but 
several  of  them  broke  off  short  and  nearly  put  both  the 
sheet  and  the  shaft  out  of  commission.  After  this 
severe  lesson  the  powder  charge  was  again  reduced  and 
no  further  trouble  was  experienced  on  that  score. 

Arrangement  of  the  Completed  Shaft 

In  the  completed  shaft  the  west  and  center  compart- 
ments are  the  hoisting  compartments,  in  which  two 
tripple-deck  cages  run  in  balance.  The  space  in  the 
east  compartment  is  utilized  in  a  rather  unusual  man- 
ner, as  will  be  seen  by  reference  to  Fig.  3,  which  is 
self-explanatory. 

The  small  cage  which  runs  in  the  east  compartment 
is  a  three-decker,  24  ft.  high,  with  a  removable  middle 
deck  which  permits  of  the  handling  of  16-ft.  timber 
on  the  bottom  deck.  The  deck  area  is  2  ft.  x  2  ft.  6  in. 
This  cage  is  used  for  handling  timber,  steel,  powder, 
etc.,  and  takes  care  of  all  movements  of  bosses  and  men 
from  level  to  level  during  the  shift,  thus  relieving  the 
main  cages  of  all  the  petty  interruptions  to  the  prin- 
cipal business  of  hoisting  ore. 


The  Strength  of  Timber  has  been  determined 
through  tests  carried  on  by  the  Mining  Department  of 
McGill  University  and  the  Forestry  Branch  at  Ottawa. 
They  have  shown  that  the  timbers  used  in  the  mines  of 
Nova  Scotia — yellow  birch,  white  birch,  black  spruce, 
red  spruce,  jack  pine,  balsam  and  fir — rank  in  the  order 
named  as  to  strength. 


292 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  7 


Abatement  of  the  Dust  Menace 
Washington   Correspondence 

The  Bureau  of  Mines  and  the  Public  Health  Service 
believe  that  the  siliceous-dust  menace  in  the  sheet- 
ground  mines  at  Joplin.  can  be  reduced  substantially 
by  comparatively  simple  precautions.  After  extensive 
and  painstaking  investigations  it  is  agreed  that  the 
requirements  and  precautions  necessary  to  accomplish 
this  end  are  as  follows: 

Improve  ventilation,  where  practicable,  by  installing  fans 
3r  by  properly  locating  new  shafts.  This  is  an  important 
:onsideration. 

In  mines  wet  enough  to  produce  only  thoroughly  damp 
dirt,  prohibit  squibbing  and  blasting  while  the  shift  is  un- 
derground. In  all  other  mines  the  following  precautions 
should  be  observed : 

a.  At  each  working  face  provide  a  water-supply  of  suf- 
ficient head  to  throw  a  stream  at  least  20  ft.  through  a  noz- 
zle U  in.  in  diameter.  The  best  arrangement  is  a  main 
pipe  line  from  the  surface  or  the  water  column,  the  water 
being  carried  from  the  main  line  to  the  face  by  1-in.  wire- 
wrapped  rubber  hose. 

b.  The  water  so  provided  may  be  used  with  any  type  of 
water-injection  drill.  Provision  can  be  made  also  for  spray- 
ing the  face  and  broken  rock  by  inserting  a  tee  connection 
at  the  machine  and  attaching  a  hose  and  nozzle.  The  dirt 
pile  should  be  frequently  wetted  in  order  to  prevent  dust 
being  raised  by  shovelers. 

c.  Where  drills  using  solid  steel  are  employed,  a  pipe 
long  enough  to  reach  the  back  of  the  drill  hole  and  having 
a  nozzle  formed  at  one  end  should  be  coupled  to  the  rubber 
hose.  The  spray  thus  provided  should  be  used  often  enough 
during  drilling  to  keep  the  drill  hole  damp;  it  should  also 
be  used  for  spraying  the  working  place  and  broken  rock  at 
sufficiently  short  intervals  to  keep  them  damp.  The  dirt 
pile  must  be  kept  damp. 

d.  Prohibit  the  blowing  of  dry  holes.  When  necessary, 
wash  the  drill  cuttings  from  the  drill  holes  by  means  of 
the  spray. 

e.  Prohibit  blasting  and  squibbing  while  the  shift  is  un- 
derground, or  just  before  the  time  that  the  shift  goes  to 
work. 

f.  Where  more  than  one  shift  is  worked,  allow  at  least 
two  hours  (preferably  more)  between  blasting  at  the  end 
of  a  shift  and  the  beginning  of  work  by  another  shift. 

g.  Prohibit  the  popping  of  boulders  while  the  shift  is 
underground. 

The  campaign  for  the  abatement  of  siliceous  dust  and  the 
improvement  of  sanitary  conditions  in  and  about  the  mines 
was  markedly  successful.  This  outcome  resulted  from  the 
educational  work  conducted,  the  cooperation  of  the  miners, 
operators  and  those  carrying  on  the  campaign,  and  the  pas- 
sage of  state  laws  regulating  the  conduct  oif  mining.  Sim- 
ilar laws  in  other  mining  districts  have  proved  ineffective. 
In  the  Joplin  district  the  laws  were  effective  because  of  the 
educational  work,  and  because  of  both  operator  and  miner 
being  penalized  in  case  of  noncompliance. 


Sulphuric-Acid  Statistics 

Washington  Correspondence 
Regarding  the  .sulphuric-acid  situation  the  Bureau  of 
Mines  has  compiled  .some  interesting  statistics.  Of  the 
6.250,000  tons  of  50',  acid  used  last  year,  2,.'500,000 
ton.s,  or  40'r,  came  from  Spanish  pyrites;  .'{.'iO.OOO  tons, 
or  S.G'r,  came  from  ("anadian  pyrites;  800,000  ton.s,  or 
12.8''r,  came  from  domestic  pyrites;  1,400,000  tons,  or 
22.3 "^r,  came  from  smelter  acid,  and  1,200,000  tons,  or 
19.2%,  came  from  sulphur. 

In  the  effort  to  make  the  United  State.s  independent 
of  foreign  countries  a.s  a  .source  of  iron  pyrites,  the 
Bureau  relies  greatly  upon  Georgia.  Thi.s  fact  is  re- 
vealed in  a  report  that  has  just  been  made  by  one  of 
the  Bureau's  specialists.  He  believes  that  the  output  of 
(Jeorgia  can  be  increased  fo  100,000  tons  before  the  first 
of   the   year.     The   Bureau    is   particularly   anxious   to 


stimulate  the  industry  in  the  South,  as  this  section  of 
the  country  is  a  large  consumer  of  fertilizers.  By  de- 
veloping pyrite  near  the  Southern  acid  factories,  an 
important  economy  in  freight  cars  will  result. 


Foreign  Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  April  and  May,  1917. 
are  reported  by  the  Department  of  Commerce  as  follows : 


April 
,\rtirle8  and  Countryra  Contents.  Lb. 

Lead  Ore; 

Canada 1.029.317 

Salvador 

Mexico 1.370,087 

Chile 1,142.854 

Peru      .    .  86.393 

Italy      _        

England      


14.080 

742 

973.059 

53.794 
46.719 
81.039 


I^ad — Base  Bullion  and  Bullion: 

Dutch  East  Indies 

Peru  

Canada 

Mexico 


l-cad — Pigs,  Bars,  etc. 


3,628,651 

1.169.543 

6.953.531 

102.874 

16.805 

582.083 

9,026.847 

6,953.531 

9.728.609 

9.989 
567 

4.404 
261 

1.500 
52,400 

131.667 

80.188 
100 

Barbados 

Colombia 

Haiti 

Canada    .  . 

Guatemala 

England 

Costa  Rica 

Mexico 

Peru 


The  gross  weight  of  lead  ore  imported  was  8139  long 
tons. 

The  actual  tonnage  of  zinc  ore  imported  in  May 
amounted  to  90.299  tons.  The  countries  of  origin  and 
the  metal  contents  were  as  follows: 


Countries: 
Canada 
.\u8tralia 
Mexico 
Spain   


Zinc  in  Blocks.  Pigs.  etc. : 
Costa  Rica 
Panama 
Cuba 


.\pri1 
Contents,  I.b. 
145,000 


250 
2,291 
16.488 


May 
Contents,  Lb 
606,000 
4,714,236 
8.918,837 
9,003,280 


23.242  353 


15,617 
62.829 


Imports  of  zinc  dust  amounted  to  134,898  lb.  in  April, 
1017.  and  to  24.040  lb.  in  May, 
Exports  of  lead  and  zinc  were  as  follows  ( in  pounds)  : 

Vpr.l  May 


PiKS.  etc  .  prtxiuced  fro 
Pins,  etc  .  produrr<l  fro 
HhM'ts,  etc 


22,442,083 
6.495.603 
2.907,345 


34,8(0.  350 
19,891,529 
4.175.936 


("entral  Buying  and  the  Embargo 

The  open  world's  market  has  been  narrowed  by  an 
export  embargo,  says  the  Iron  Trade  Review.  The 
National  C.overnment  has  been  transformed  from  a 
virtually  disinterested  to  the  dominant  factor,  both  in 
the  .-ictiuirement  of  tonnage  and  in  the  control  of  prices. 
The  heavy  purchasing  volume  of  the  Allies,  which  has 
been  chief  among  the  price  stimulant.s  of  the  last  three 
years,  is  to  be  coordinated  with  that  of  this  country. 
and  probably  will  be  subject  to  similar  price  considera- 
tion. 
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Phosphate  Deposits  of  Idaho 


By  ROBERT  N.  BELL 

state     Inspector     of    Mines     for     Idaho 


The  importance  of  maintaining  the  phosphorous 
content  of  the  soil  has  7wt  been  sufficiently  re- 
alized. American  sources  of  this  element  are  the 
phosphate  deposits  of  the  Southeast  and  of  the 
new  Westei'n  field  discovered  about  10  years  ago. 
The  latter  tvill  yield  an  enormous  tonnage  of  rock 
phosphate,  high  in  phosphoric  acid  and  low  in 
iron  and  alumina.  It  can  be  extracted  as  cheaply 
as  coal  and,  finely  ground,  can  be  supplied  to  the 
farmer  at  a  reasonable  cost. 

IN  VIEW  of  the  present  nation-wide  agitation  for 
increased  agricultural  yields,  the  subject  of  phos- 
phorus, one  of  the  most  vital  element  of  soil  fertility, 
may  be  of  timely  interest  to  Journal  readers.  It  is  fif- 
ing that  attention  should  be  brought  at  this  time  to  the 
extensive  deposits  of  phosphate  rock  in  southeastern 
Idaho  and  adjoining  areas  in  Utah,  Wyoming  and  Mon- 
tana. The  Yellowstone  National  Park  occupies  nearly 
the  geographic  center  of  this  phosphate  area. 

Tonnage  Estimateed  Is  Huge 

Since  the  presence  of  this  great  mineral  field  was 
disclosed  to  the  nation,  the  United  States  Geological 
Survey  has  taken  much  interest  in  it.  Following  the 
blanket  withdrawal  by  the  Government  under  its  con- 
servation policy  of  several  million  acres  of  these  lands 
as  phosphate  reserves,  a  million  acres  so  withdrawn 
in  southeastern  Idaho  have  been  extensively  mapped. 

Less  than  one-third  of  this  area,  aggregating  about 
16  townships  in  Bear  Lake  and  Bannock  Counties  in 
Idaho,  has  so  far  been  surveyed  in  detail.  This  limited 
part  of  the  field  is  described  in  several  well-illustrated 
bulletins  of  the  Survey,  one  of  the  most  recent  of  which, 
"U.  S.  Geological  Survey  Bulletin  No.  577,"  gives  an 
estimated  resource  of  high-grade  phosphate  rock  in 
this  limited  part  of  the  field  aggregating  2,633,000,000 
long  tons. 

This  estimate  is  based  on  an  assumed  minable  depth 
of  2000  ft.  from  the  outcrop  of  a  single  bed  of  phos- 
phate rock  at  the  base  of  the  series.  That  this  as- 
sumption is  decidedly  modest  is  evidenced  by  the  fact 
that  in  the  much  younger  and  softer  coal-bearing  for- 
mations at  Rock  Springs,  Wyo.,  immediately  adjoining 
the  phosphate  field  to  the  east,  successful  mining  op- 
erations have  been  carried  on  for  years,  for  the  extrac- 
tion of  bituminous  coal,  to  a  depth  on  the  dip  ranging 
down  to  6000  feet. 

In  our  metal-mining  operations  of  northern  Idaho,  one 
of  the  leading  enterprises,  the  Bunker  Hill  &  Sullivan 
mine,  is  successfully  removing  bodies  of  lead  ore  up  to 
100  ft.  thick  in  heavy  crushed  ground,  by  square-set 
and  solid-waste-fill  methods,  at  an  operating  cost  of 
$1.35  per  ton  from  a  depth  of  4300  ft.  on  the  vein, 
which  dips  at  an  angle  of  40".  It  is  quite  safe  to  say 
that  the  Government  estimates  of  recoverable  phos- 
phate mineral  in  this  instance  from  a  practical  mining 
standpoint  is  very  conservative. 


The  phosphate  formations  of  a  total  thickness  of  120 
to  200  ft.  also  include  10  other  superimposed  beds  of 
workable  size  that  range  in  individual  thickness  from 
1  to  12  ft.  respectively. 

These  facts,  and  the  ideal  conditions  for  deep-min- 
ing operations  present,  together  with  the  persistency 
of  the  phosphate  minerals  emphasize  the  moderation 
of  these  estimates. 

The  bed  of  phosphate  rock,  on  which  the  estimate  of 
tonnage  is  based,  is  from  five  to  seven  feet  thick,  with 
a  smooth  shell-limestone  roof  and  a  hard-limestone 
floor.  It  is  recognized  throughout  the  region  as  the 
lowest,  and  is  so  far  the  best  developed,  of  the  larger 
veins  in  the  series.  The  mineral  is  brown  and  shaly 
at  the  outcrop,  but  at  the  comparatively  shallow  depth 
of  from  20  to  30  ft.  below  the  surface  it  assumes  a 
very  dark  brown  or  black  color.  It  has  a  uniform 
oolitic  texture  and  is  slightly  heavier  than  the  inclos- 
ing formations. 

Analysis  of  the  Phosphate  Rock 

Hundreds  of  samples  taken  from  this  bottom  bed  of 
mineral  show  a  uniform  average  content  of  70""^  tri- 
calcium  phosphate  with  a  remarkable  and  persistent 
freedom,  wherever  tested,  from  the  objectionable  ele- 
ments of  iron  and  alumina. 

Excessive  iron  and  alumina  in  phosphate  rock  cause 
the  finished  fertilizer  manufactured  from  it  to  absorb 
moisture.  It  becomes  sticky  or  lumpy  and  difficult 
to  distribute  easily  on  the  land.  According  to  the 
trade  usage  in  the  fertilizer  industry  of  the  South- 
eastern fields  the  freedom  of  this  rock  from  iron  and 
alumina,  together  with  its  high  phosphoric-acid  con- 
tent would  enhance  its  value  to  the  equivalent  of  about 
75^6  tricalcium  phosphate. 

It  is  true  that  most  of  the  samples  taken  by  the  Gov- 
ernment geologists  were  necessarily  from  shallow  sur- 
face-pit development  and  natural  outcrops  and  that  a 
number  of  results,  exceeding  80  "^r  tricalcium  phosphate, 
from  this  and  smaller  veins,  are  included.  As  practical 
proof  of  the  accuracy  of  these  numerous  field  tests  the 
Waterloo  phosphate  mine  at  Montpelier,  Idaho,  owned 
by  the  San  Francisco  Chemical  Co.,  has  produced  and 
shipped  100,000  tons  of  this  mineral  from  this  particu- 
lar vein  mined  from  a  depth  ranging  down  to  500  ft. 
at  a  dip  of  30°.  This  tonnage  has  contained  on  an 
average  70^0  tricalcium  phosphate,  when  analyzed  at 
the  company's  chemical  plant,  on  San  Francisco  Bay, 
where  it  was  treated  for  the  manufacture  of  super- 
phosphate. 

Samples  taken  from  the  10  other  beds  of  the  series 
showed,  upon  analysis,  a  phosphate  content  ranging  from 
40  to  82 '^c  tricalcium  phosphate.  The  average  for  all 
the  second-grade  beds  is  54 Sc.  This  vast  additional 
asset  of  second-grade  but  serviceable  phosphate  rock 
is,  as  far  as  tested,  equally  free  from  the  objectionable 
minerals  that  reduce  the  value  of  the  Southeastern  de- 
posits for  manufacturing  purposes. 

The  phosphate  rock  is  relatively  soft,  comparable  to 
coal  and  is  mined  as  cheaply  as  coal,  with  the  same  tools 
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ind  methods  without  the  serious  loss  in  pillar  supports. 
^o  far  no  poisonous  effects  from  handling  have  devel- 
iped,  nor  any  of  the  gaseous  disadvantages  and  dangers 
ittendant  on  coal-mining  operations.  Furthermore,  the 
)hosphate  can  be  mined  clean  and  does  not  require  sub- 
equent  mechanical  concentration  or  washing  for  the 
eparation  of  waste. 

The  Waterloo  mine,  in  producing  100,000  tons,  had 
iractieally  no  waste-dump  residue  and  pwobably  less 
han  Wc  of  hand-discarded  gob  material  from  stop- 
ng  operations.  The  phosphate  comes  to  the  surface 
s  a  clean  product  at  a  minimum  cost  ready  for  sub- 
equent  fine  grinding  and  direct  application  to  the  soil 
ir  for  chemical  or  other  treatment  to  make  its  con- 
ained  phosphoric  acid  more  quickly  available  for  plant 
:rowth. 

Fertilizer  Industry  in  the  South 

The  present  mineral-fertilizer  industry  of  the  United 
»tates  is  based  largely  on  the  ownership  of  rock-phos- 
ihate  deposits  in  Florida  and  Tennessee.  The  capital 
nvested  in  it,  according  to  good  authority,  reaches  a 
otal  of  $300,000,000,  and  the  business  was  largely 
wned  and  controlled,  prior  to  1914,  by  Europeans, 
'his  great  Southeastern  industry  produces  a  so-called 
omplete  fertilizer  with  a  general  formula  of  2-8-2, 
I'hich  means  2'"r  nitrogen,  8''^  phosphoric  acid  and 
''r  potassium.  The  balance  of  the  substance  of  this 
iroduct  is  principally  a  common  soil  carrier,  with  which 
hese  available  mineral  plant  foods  are  mixed  to  give 
hem  body  and  facilitate  even  distribution  for  soil  fer- 
ilizer  and  enrichment  purposes. 

The  phosphoric-acid  content  is  in  the  form  of  soluble 
uperphosphate.  This  is  made  by  grinding  the  raw 
ihosphate  rock  very  fine  and  treating  it  with  an  equiva- 
;nt  proportion  of  sulphuric  acid.  The  excessive  war 
emand  for  sulphuric  acid  for  other  industrial  purposes 
as  thrown  this  business  out  of  balance.  This  has 
reatly  enhanced  the  cost  of  this  form  of  phosphate 
ertilizer,  which  always  was  too  high,  exceeding  that 
f  the  raw  rock  several  hundred  per  cent,  for  the  same 
Itimate  results. 

This  industry  produces  an  amount  of  complete  fer- 
ilizer  valued  at  $120,000,000  a  year.  Its  market  so 
ar  is  largely  in  the  Southern  and  Eastern  States.  Its 
iroducts  have  not  yet  been  seriously  considered  or  used 
n  the  grain-  and  meat-producing  states  of  the  We.st 
nd  Middle  West,  where  the  serious  effects  of  soil  star- 
ation  are  already  being  felt. 

The  day  is  fast  approaching  when  the  need  of  phos- 
hate  will  be  more  widely  realized  in  the  West  and 
liddie  West.  Then  whether  Western  phosphate  can 
ompete  with  that  of  Florida  and  Tennessee  will  be 
imply  a  matter  of  cost  of  production  and  transporta- 
ion. 

That  the  present  freight  rates  are  rather  against  the 
xtensive  use  of  the  raw  material  from  this  Western 
ield  by  farmers  of  the  Middle  West  is  a  stock  argument, 
t  is  more  fancied  than  real  under  normal  railway- 
raffic  conditions.  The  low  mining  costs  involved,  I  be- 
leve,  would  permit  the  delivery  to  any  point  west  of  the 
ilississippi  and  north  of  St.  Lnuis  of  finely  ground 
aw  phosphate  rock  at  approximately  the  same  rate  that 
t  is  now  delivered  and  quite  extensively  used  in  central 
llinois  from  the  Tennessee  field,  which   is  about  |8 


per  ton.  This  should  still  leave  a  fair  profit  for  the 
mining,  grinding  and  transportation  of  the  mineral. 

It  has  been  proved  by  the  persistent  efforts  of  Dr. 
Cyril  G.  Hopkins,  of  the  University  of  Illinois  Agricul- 
tural Experiment  Station,  that  very  finely  ground  raw 
phosphate  rock  is  the  cheapest  and  best  method  of  sup- 
plying soil  deficiency  in  phosphorus  that  is  now  known. 

The  finely  ground  mineral  is  spread  directly  on  the 
land  at  the  rate  of  one  ton  per  acre  everj-  four  years, 
in  company  with  stable  manures  and  crop  residue,  or, 
better  still,  with  the  assistance  of  green  manures  pro- 
vided by  plowing  under  a  second  or  third  crop  of  clover 
or  other  legume  forage  plants,  in  a  four-year  rotation 
method.  The  phosphoric  acid  in  the  finely  ground  min- 
eral can  thus  be  made  available  to  growing  crops  and 
shows  decided  results  after  the  second  year. 

Various  Methods  of  Using  Raw  Phosphate 

Recent  progress  in  the  matter  of  making  raw  rock 
phosphate  assimilable  by  plants  is  noteworthy.  Ac- 
cording to  the  writers  on  this  subject  recognized  in  a 
fete  Government  publication,  it  is  believed  that  the  raw 
phosphate  rock  mixed  with  a  cheap  reagent,  sodium 
sulphate,  and  with  slack  coal,  and  combined  and  treated 
in  a  sintering  furnace  or  equipment  similar  to  that  used 
in  portland-cement  manufacture,  will  produce  a  con- 
centrated product  of  available  phosphoric  acid  ready 
for  (luick  and  immediate  action  in  soil  fertilization, 
that  will  have  a  high  value  and  bear  transportation 
cost  anywhere  in  this  country.  Both  sodium  sulphate 
and  slack  coal  are  abundant  and  cheap  in  Utah. 

Another  process  also  involves  the  combination  of 
ammonium  nitrate  producing  an  ammonium  phosphate, 
which  chemical  authorities  believe  may  be  manufactured 
at  a  total  cost  of  about  $12  per  ton,  affording  the  farm- 
er an  ideal  combination  of  mineral  fertilizer  and  readily 
available  plant  food  at  a  reasonable  cost. 

Railroads  Tapping  Western  Field  Can  Help 

By  virtue  of  the  double  freight-producing  poten- 
tialities, the  several  transcontinental  railway  companies* 
that  now  tap  this  big  idle  traffic  resource  could  well 
afford  to  handle  the  mineral  in  its  raw  state  on  a  coal- 
traffic  basis  for  the  sake  of  the  traffic  in  farm  products 
that  would  thereby  be  created.  To  interest  the  farmer 
in  the  use  of  this  mineral  it  must  be  furnished  him  at  a 
sufficiently  low  cost  to  be  attractive.  The  indications 
are  that  this  can  be  done  by  a  close  unbiased  survey 
of  the  situation.  I  believe  the  Government  is  warranted 
in  passing  legislation  facilitating  the  handling  of  these 
withdrawn  deposits  by  private  interests,  either  by  direct 
property  transfer  or  by  liberal  leasing  methods. 

Under  its  present  status,  with  the  exception  of  a  very 
few  privately  owned  groups  of  claims,  this  entire  West- 
ern phosphate  field  is  in  the  hands  of  the  Federal  Gov- 
ernment and  withdrawn  from  any  form  of  entry  or  use. 
While  conservation  of  this  important  national  asset  was 
warranted  when  the  field  was  first  discovered,  its  re- 
sources are  now  proven  to  be  of  such  magnitude  as  to 
make  its  further  tight  reservation  absolutely  unneces- 
sary, especially  at  this  time,  when  every  citizen  of  the 
country  is  suffering  the  penalty  of  the  lack  of  apprecia- 
tion and  utilization  of  this  as.set  by  our  agricultural 
industry. 
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American  Academy  of    Engineers 

Washington  Correspondence 

By  unanimous  consent,  the  Senate  of  the  United  States 
agreed  on  Aug.  4  to  incorporate  the  American  Academy 
of  Engineers.  The  incorporators  of  the  academy  are 
as  follows : 

John  W.  Alvord,  Chicago,  consulting  civil  engineer. 

Dr.  Edward  G.  Acheson,  Niagara  Falls,  N.  Y.,  past  presi- 
dent American  Electrochemical  Society. 

Thomas  E.  Brown,  New  York,  consulting  engineer  Otis 
Elevator  Co. 

Dr.  Louis  Bell,  Boston,  past  president  Illuminating  En- 
gineering Society. 

Dr.  L.  H.  Baekeland,  New  Y'ork,  past  president  American 
Electrochemical  Society;  past  president  American  Institute 
of  Chemical  Engineers. 

Dr.  C.  F.  Chandler,  New  Y'ork,  past  president  American 
Chemical  Society. 

John  F.  Coleman,  New  Orleans,  consulting  civil  engineer. 

Howard  E.  Coffin,  Detroit,  vice  president  and  chief  en- 
gineer Hudson  Motor  Car  Co.;  member  Naval  Consulting 
Board. 

Dr.  John  J.  Carty,  New  Y'ork,  chief  engineer  American 
Telephone  and  Telegraph  Co.;  past  president  American  In- 
stitute of  Electrical  Engineers. 

Dr.  Mortimer  E.  Cooley,  Ann  Arbor,  Mich.,  professor  at 
University  of  Michigan. 

Prof.  William  F.  Durand,  Stanford  University,  Calif.,  na- 
val architect  and  marine  engineer. 

Col.  Gustave  J.  Fiebeger,  West  Point,  professor  of  en- 
gineering at  West  Point. 

Gen.  George  W.  Goethals,  New  York,  consulting  engineer. 

Dr.  W.  F.  M.  Goss,  Urbana,  111.,  past  president  American 
Society  of  Mechanical  Engineers. 

Carl  E.  Grunsky,  San  Francisco,  consulting  civil  engineer. 

Admiral  Robert  S.  Griffin,  Washington,  D.  C,  engineer 
in  chief.  United  States  Navy. 

Dr.  Carl  Hering,  Philadelphia,  past  president,  American 
Electrochemical  Society;  past  president  American  Institute 
of  Electrical  Engineers. 

Clemens  Herschel,  New  Y'ork,  past  president  American 
Society  of  Civil  Engineers. 

Gen.  H.  F.  Hodges,  Washington,  D.  C,  brigadier  gen- 
eral. United  States  Army. 

Dr.  Henry  M.  Howe,  New  Y''ork,  past  president  Ameri- 
can Institute  of  Mining  Engineers;  past  president  Ameri- 
can Society  for  Testing  Materials;  past  president  Inter- 
national Association  for  Testing  Materials. 

Dr.  John  Hays  Hammond,  New  Y''ork,  past  president 
American  Institute  of  Mining  Engineers. 

Herbert  C.  Hoover,  New  Y'ork,  honorai-y  member  Ameri- 
can Institute  of  Mining  Engineers;  chairman  Commission 
for  Relief  in  Belgium. 

Dr.  Alexander  C.  Humphreys,  New  York,  president  Stev- 
ens Institute  of  Technology;  past  president  American  So- 
ciety of  Mechanical  Engineers. 

Hennen  Jennings,  Washington,  D.  C,  consulting  mining 
engineer. 

Dr.  Julian  Kennedy,  Pittsburgh,  Penn.,  designer  of  iron 
and  steel  works. 

Hunter  McDonald,  Nashville,  Tenn.,  past  president  Ameri- 
can Society  of  Civil  Engineers. 

Dr.  C.  O.  Mailloux,  New  York,  past  president  American 
Institute  of  Electrical   Engineers. 

Charles  T.  Main,  Boston,  consulting  mechanical  engineer. 

Bruno  V.  Nordberg,  Milwaukee,  Wis.,  president  and  chief 
engineer    Nordberg    Manufacturing   Co. 

Dr.  William  H.  Nichols,  New  York,  president  General 
Chemical   Co.;    past   president   American    Chemical    Society. 

Dr.  William  Barclay  Parsons,  New  York,  consulting  civil 
engineer. 

Corydon  T.  Purdy,  New  York,  consulting  engineer,  expert 
in  steel-building  construction. 

Dr.  M.  I.  Pupin,  New  York,  member  National  Academy 
of  Science;   professor  at  Columbia  University. 

Charles  F.  Rand,  New  York,  past  president  American 
Institute  of  Mining  Engineers. 

Dr.  Rossiter  W.  Raymond,  New  York,  founder  American 
Institute  of  Mining  Engineers. 

E.  W.  Rice,  jr.,  Schenectady,  president  General  Electric 
Co.;  president-elect  American  Institute  of  Electrical  Engin- 
eers. 

Dr.  S.  W.  Stratton,  Washington,  D.  C,  director  Bureau  of 
Standards. 


Dr.  George  F.  Swain,  Cambridge,  Mass.,  consulting  civil 
engineer;  professor  at  Harvard;  past  president  American 
Society  of  Civil  Engineers. 

E.  Gybbon  Spilsbury,  New  York,  past  president  American 
Institute  of  Mining  Engineers. 

Dr.  Ambrose  Swasey,  Cleveland,  Ohio,  past  president 
American  Society  of  Mechanical  Engineers. 

Frank  J.  Sprague,  New  York,  past  president  American 
Institute  of  Electrical  Engineers. 

Prof.  A.  N.  Talbot,  Urbana,  111.,  past  president  Society 
for  Promotion  of  Engineering  Education. 

Stevenson  Taylor,  New  York,  president  Society  of  Naval 
Architects  and  Marine  Engineers. 

Benjamin  B.  Thayer,  New  York,  past  president  Ameri- 
can Institute  of  Mining  Engineers. 

Dr.  Elihu  Thomson,  Lynn,  Mass.,  member  National  Aca- 
demy of  Science;  past  president  American  Institute  of 
Electrical  Engineers. 

David  W.  Taylor,  Washington,  D.  C,  chief  constructor 
United  States  Navy. 

Prof.  F.  E.  Turneaure,  Madison,  Wis.,  professor  at  Uni- 
versity of  Wisconsin. 

Dr.  M.  C.  Whitaker,  New  York,  consulting  chemical  en- 
gineer. 

Dr.  J.  A.  L.  Waddell,  Kansas  City,  consulting  civil  en- 
gineer. 

Dr.  John  F.  Wallace,  New  York,  past  president  American 
Society  of  Civil  Engineers;  past  president  Western  Society 
of  Engineers. 

Provisions  of  the  Charter 

The  provisions  of  the  bill  include  the  following: 

That  the  purposes  of  this  corporation  are  and  shall  be 
the  furtherance  of  the  interests  of  engineering,  industrial 
technology,  and  applied  science. 

That  the  American  Academy  of  Engineers  shall  consist 
of  not  more  than  200  regular  members,  and  the  said  cor- 
poration hereby  constituted  shall  have  power  to  adopt  a 
constitution,  and  to  make  all  bylaws,  rules  and  regulations 
not  inconsistent  with  law  that  may  be  necessary  or  ex- 
pedient in  order  to  accomplish  the  purposes  of  its  creation; 
to  fill  vacancies  created  by  death,  resignation  or  otherwise; 
to  provide  for  the  election  of  foreign  and  domestic  members, 
and  the  division  of  such  members  into  classes;  to  adopt  a 
seal,  and  to  do  all  other  matters  needful  or  usual  in  such 
institutions. 

That  the  American  Academy  of  Engineers  shall  hold  an 
annual  meeting  at  such  place  in  the  United  States  as  may 
be  designated,  and  shall  make  an  annual  report  to  the  Con- 
gress, to  be  filed  with  the  Librarian  of  Congress. 

That  the  American  Academy  of  Engineers  shall,  when- 
ever called  upon  by  any  department  or  establishment  of  the 
Government,  investigate,  examine,  experiment  and  report 
upon  any  subject  of  engineering  science  or  art,  the  actual 
expenses  of  such  investigations,  examinations,  experiments 
and  reports  to  be  paid  fi'om  appropriations  which  may  be 
made  for  the  purpose;  but  neither  the  academy  as  a  body 
nor  any  of  its  committees  shall  receive  any  compensation 
whatever  for  any  service  to  the  Government  of  the  United 
States. 

That  the  American  Academy  of  Engineers  be,  and  the 
same  is  hereby,  authorized  and  empowered  to  receive  by 
devise,  bequest,  donation  or  otherwise,  either  real  or  personal 
property,  to  an  amount  not  exceeding  |1,000,000  in  the 
aggregate,  and  to  hold  the  same  absolutely  or  in  trust,  and 
to  invest,  reinvest,  manage,  and  apply  the  said  property 
and  the  income  arising  therefrom  in  furtherance  of  the  ob- 
jects of  its  creation. 

Reasons  why  the  American  Academy  of  Engineers 
needs  a  national  charter  and  what  it  could  do  for  the 
country,  were  it  properly  accredited,  are  summed  up 
as  follows  by  J.  A.  L.  Waddell: 

Without  such  a  charter  the  academy  would  not  be  recog- 
nized by  people  in  general  as  the  national  association  of 
engineers  chosen  from  every  line  of  technics,  nor  as  the 
select  body  of  practitioners  which  it  is  intended  to  be,  and 
therefore  its  capacity  for  doing  good  would  be  most  effec- 
tually curtailed. 

The  National  Academy  of  Science  exists  by  reason  of  a 
charter  from  the  United  States  Government,  conferred  dur- 
ing the  period  of  the  Civil  War.  and  as  the  American  Aca- 
demy of  Engineers  is  to  work  hand  in  hand  with  that  organi- 
zation, it  must  be  on  a  par  with  it  in  every  respect. 

The  great  and  noted  European  academies  are  chartered 
by  the  governments  of  the  countries  wherein  they  exist,  and 
it  would  not  be  well  to  have  the  United  States  of  America 
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drop  behind  the  European  countries  in  respect  to  such  an 
important  matter  as  academies  composed  of  the  most  promi- 
nent men  in  the  various  lines  of  activity. 

If  the  American  Academy  of  Engineers  were  given  a 
national  charter,  all  the  technical  societies  of  this  country 
would  look  to  it  as  the  leader  in  matters  relating  to  the 
general  welfare  of  engineers  of  all  classes  and  would  appeal 
to  it  for  help  in  their  important  difficulties. 

If  the  American  Academy  of  Engineers  were  to  receive 
a  national  charter,  the  United  States  Government  would, 
as  a  matter  of  course,  turn  to  it  for  expert  aid  and  advice, 
and  such  would  always  be  given — often  after  consultation 
with  some  of  the  other  engineering  societies  from  among 
the  prominent  members  of  which  the  members  of  the  aca- 
demy have  been  chosen.  In  case  of  such  an  appeal  it  would 
be  the  bounden  duty  of  the  academy,  according  to  the  pledge 
given  in  the  bill  asking  for  a  national  charter,  to  supply 
the  information  or  advice  requested,  and  with  the  least 
possible  delay.  Were  the  academy  not  so  chartered,  it  would 
have  the  right,  like  any  other  of  the  existing  technical  so- 
cieties, to  ignore  the  request  if  it  should  see  fit. 

Unless  the  academy  be  granted  a  national  charter  the 
state  and  municipal  governments  of  the  country  will  not  feel 
that  they  have  the  privilege  of  appealing  to  it  for  informa- 
tion and  advice,  which  they  would  assuredly  have  accord- 
ing to  the  proposed  bill  of  incorporation. 

Foreign  nations  sometimes  desire  to  send  to  America  for 
expert  technical  aid,  and  at  present  they  do  not  know  to 
whom  to  appeal.  Were  our  academy  a  national  organi- 
zation, they  would  invariably  apply  to  it.  There  exists  an 
excellent  example  of  this  at  the  present  moment.  There  is 
a  French  commission  now  in  our  country  seeking  for  expert 
engineers  to  aid  in  the  reconstruction  of  France  after  the 
war,  and  they  did  not  know  to  whom  to  apply.  Fortunately, 
they  fell  into  the  hands  of  Dr.  Mailloux,  one  of  the  most 
enthusiastic  members  of  our  new  academy  and  an  engineer 
well  known  in  France,  and  he  has  helped  them  as  much  as 
any  individual  could.  Had  the  academy  been  duly  recog- 
nized as  a  national  body,  these  Frenchmen  would  certainly 
have  gone  to  it  at  the  outset  and  would  have  benefited  by 
its  organized  aid. 

France  is  now  contemplating  the  establishment  of  a 
national  academy  of  engineers  and  is  looking  to  our  academy 
for  help  and  guidance;  but  if  the  French  engineers  do  not 
receive  such  aid  on  account  of  our  failure  to  become  a  na- 
tional organization,  they  will  soon  proceed  without  us,  and 
then  this  country  will  not  have  the  credit  of  having  been 
the  first  nation  to  recognize  officially  engineering  as  a  great 
and  learned  profession,  and  to  France  will  go  the  honor  of 
having  been  the  first  country  in  the  world  to  establish  an 
academy  of  engineers.  France  has  hitherto  taken  the  lead 
of  all  nations  in  matters  of  this  kind;  hence  this  is  a  unique 
opportunity  for  the  United  States  of  America  to  score  an 
important  advance  in  the  history  of  science  and  technology, 
because  the  establishment  of  a  national  academy  of  engi- 
neers will  be  by  far  the  most  important  step  in  the  direction 
of  progress  and  general  recognition  which  the  engineering 
profession  has  ever  taken  in  any  land. 

Were  the  academy  recognized  as  a  truly  national  organ- 
ization, it  very  properly  could  take  the  initiative  in  many 
important  movements  affecting  the  welfare  of  the  Common- 
wealth;  while,  otherwise,  its  members  could  not  do  so  with 
any  effect.  At  the  present  moment  it  is  a  matter  of  deep 
regret  to  many  of  the  members  of  our  nucleus  of  HO  that 
we  are  not  properly  organized  and  formally  recognized  by 
the  American  Government;  for,  if  we  were,  we  would  at 
once  make  officially  a  stirring  appeal  through  the  press  to 
the  youths  who  are  about  to  enter  college  (and  to  their 
parents  as  their  advisers)  to  the  effect  that,  if  at  all  fitted 
for  technics,  they  study  engineering  in  some  of  its  numer- 
ous branches.  We  would  state  that  the  larger  part  of  the 
rivilized  world  will  have  to  be  reconstructed  after  the  war; 
that  such  reconstruction  is  almost  exclusively  the  work  of 
engineers;  that  the  European  engineers  are  being  killed 
by  thousands;  that  the  technical  schools  of  all  the  warring 
countries  other  than  ours  have  practically  been  out  of  busi- 
ness for  three  years,  thus  cutting  down  almost  to  zero  the 
supply  of  new  men  for  the  profession;  that  the  call  to  arms 
in  this  country  will  have  reduced  to  about  one-half  the  at- 
tendance nt  the  technical  schools  (while  instead  of  being 
halved  it  ought  to  br  doubled)  ;  that  all  youths  between  Ifi 
and  21  who  have  any  specini  aptitude  for  mathematics  or 
merhnnicat  work,  and  who  are  intending  to  take  a  college 

•■.  can  best  serve  their  country  in  its  hour  of  need  by 

g  technical  school.i;  that  nil  students  of  such  insti- 
should  remain  there,  if  possible,  until  graduation; 
MiMi  iiiHt  engineering  for  the  next  10  years,  nt  least,  is  going 
to  be  the  most  lucrative  of  all  the  professions. 


Mineral  Pro(duction  of  Norway* 

The  mineral  production  of  Norway  in  1916  showed 
a  heavy  decrease  due  to  causes  arising  from  the  war. 
Exports  of  minerals  were  diminished  by  high  freight 
charges,  scarcity  of  vessels  and  interference  with  ship- 
ments. Prices  of  products  were  generally  high,  but  on 
the  other  hand,  costs  were  largely  increased  by  high 
prices  of  materials  and  labor.  Ocean  freights  were  very 
high,  ri.sks  great;  one  large  cargo  of  iron  ore  was 
actually  lost,  the  steamer  having  been  sunk  by  a  sub- 
marine. 

Silver 

The  mines  of  Kongberg,  operated  by  the  state,  were 
worked  as  usual,  the  production  reaching  a  total  of  12,- 
000  kg.  of  silver.  At  Vinorm-TroUerud  development 
was  continued  and  production  will  begin  during  the 
present  year. 

Copper  and  Pyrites 

Production  was  only  about  half  that  of  191.5,  the  total 
in  1916  being  1400  tons  of  copper  and  300,000  tons 
of  pyrites.     The  e.xports  of  pyrites  were  240,000  tons. 

At  Sulitjelma  the  production  was  65,750  tons  of 
pyrites  for  export,  3765  tons  of  smelting  ore  and  5106 
tons  of  concentrates.  The  smelten,-  treated  11,205  tons 
of  ore,  yielding  605  tons  of  copper,  in  the  form  of  con- 
verter bars.  The  Scheidage  mine  of  this  company 
yielded  122,863  tons  of  pyrites.  The  rest  of  the  pyrites 
came  from  a  number  of  smaller  mines.  The  largest 
quantities  of  metallic  copper  were  240  tons  from  Roros 
and  200  tons  from  Birtavarre.  The  Aamdal  mine  pro- 
duced 750  tons  of  ore,  averaging  25''r  copper.  Devel- 
opment work  was  carried  on  at  Grong-Skorovas,  where 
drilling  has  shown  large  bodies  of  pyrites. 

Nickel 
The    mines    and    works    of    Evje,    Ringerrike    and 
("hristiansand  produced  a  total  of  800  tons  of  nickel, 
about  725  tons  of  which  was  exported. 

Iron  Ore 

The  total  iron  output  was  334,000  tons  of  concentrates 
and  80,000  tons  of  hard  ore.  Exports  were  400,000 
tons.  The  Lango  and  Foehm  mines  took  out  26,600 
tons  of  ore,  most  of  which  was  used  at  the  electric 
smelteries  of  Tinfos  and  Ulefos, 

The  Sydvaranger  mines  showed  a  largely  decrea.sed 
output.  The  total  raw  ore  taken  out  was  842.240  tons, 
which  made  313,500  tons  of  concentrates,  of  which  226,- 
650  tons  were  bri(iuetted.  Exports  were  328.470  tons, 
and  the  ore  in  stock  at  the  close  of  the  year  was  480,- 
000  tons.  The  number  of  men  employed  was  975, 
against  1600  in  the  preceding  year. 

Molybdenite 
The  demand  for  molybdenite  and  the  high  prices 
offered  resulted  in  the  operation  of  a  number  of  small 
mines.  At  several  of  these  concentrating  plants  were 
established,  including  washers,  tables  and  Elmore  plants. 
Most  of  the  molylKlcnite.  as  treated  and  delivered,  ran 
from  70  to  90',  MoR.  The  total  protluction  was  e(|uiva- 
lent  to  about  100  tons  of  molybdenum.  It  is  believed 
that  any  considerable  fall  in  price  would  be  followed 
by  the  closinsr  of  most  of  these  small  mines. 

•AliMrnct  of  report  puhllshed  In  "L'Eoho  dps  Mines  el  de  la 
Mptnlliiritle."  rnrl? 
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New  Tests  for  Molybdenum 

The  usual  test  for  molybdenum  is  to  heat  a  small 
piece  of  the  mineral  (about  half  the  size  of  a  grain 
of  wheat)  in  a  porcelain  crucible  with  a  drop  of 
sulphuric  acid  until  the  fumes  have  nearly  ceased,  and 
to  allow  the  crucible  to  cool,  when  a  fugitive  deep- 
blue  coating  will  appear.  Molybdenite,  however,  must 
be  oxidized  first  by  boiling  it  dry  with  two  or  three 
drops  of  nitric  acid,  or  by  powdering  and  roasting  in 
the  air  for  a  few  minutes. 

In  a  recent  issue  of  the  Journal  of  the  Chemical, 
Metallurgical  and  Mining  Society  of  South  Africa,  Dr. 
Moir  communicates  a  test  which  secures  a  permanent 
blue  color.  Hydrazine,  N,H„  or  hydroquinone,  forms, 
in  his  experience,  the  best  reagent  for  developing  the 
blue  color.  A  solution  containing  a  trace  of  alkali 
molybdate  when  acidified  with  acetic  acid  and  treated 
with  a  little  hydrazine  sulphate  and  boiled,  rapidly 
turns  deep  blue  and  retains  this  color  on  boiling.  An 
analogous  but  more  remarkable  reaction  is  that  ob- 
tained when  a  slightly  acid  solution  of  MoG,  is  treated 
with  potassium  iodide  (in  some  excess)  and  boiled 
for  some  time;  iodine  is  slowly  liberated,  and  the  solu- 
tion turns  blue.  The  best  known  sensitive  test  for 
molybdenum,  however,  is  that  in  which  the  acid  solu- 
tion is  treated  with  sulphocyanide,  and  a  tiny  piece  of 
zinc  added,  when  a  crimson  color  is  obtained  in  a  few 
seconds.  If  iron  is  also  present,  the  solution  becomes 
blood-red  on  adding  the  sulphocyanide,  but  on  adding 
the  zinc  this  becomes  colorless  through  reduction  to 
the  ferrous  condition,  and  after  a  few  seconds  becomes 
crimson  if  Mo  is  present.  If  the  solution  is  strongly 
acid  the  color  verges  to  red  and  is  less  sensitive;  if 
nearly  neutral,  it  resembles  the  color  of  permanganate. 
Another  modification  of  the  test  for  Mo  in  presence 
of  Fe  is  to  add  stannous  chloride  to  the  acid  solution 
until  the  yellow  color  just  disappears,  and  then  add 
sulphocyanide.  Another  well-known  reaction  for  MoO,„ 
in  the  absence  of  iron  consists  in  adding  potassium 
ferro-cyanide.  Mineral  acid  must  be  present,  and  a 
russet-brown  precipitate  is  obtained  which  still  contains 
hexavalent  molybdenum.  In  the  presence  of  acetic  acid 
(not  mineral  acid)  tannin  (gallic  acid)  gives  a  similar 
reaction,  which  has  been  known  for  some  time.  Dr. 
Moir  has  improved  this  by  substituting  pyrogallol  or 
pyrocatechol  for  tannin.  Either  of  these,  when  added 
to  a  molybdic  acid  solution  previously  treated  with 
sodium  acetate,  gives  a  very  sensitive  orange  color. 


Boring  for  Potash  in  Texas 

Washington  Correspondence 

The  well  being  driven  at  Cliffside,  Texas,  by  the  United 
States  Geological  Survey,  in  an  effort  to  discover  pot- 
ash, has  reached  a  depth  of  1700  ft.  without  result. 
Boring  must  stop  within  the  next  300  ft.,  owing  to  the 
drilling  equipment.  The  ground  still  to  be  penetrated 
is,  of  course,  more  likely  to  contain  potash  than  the 
overlying  strata. 

It  is  realized  that  a  single  well  driven  in  an  area  of 
several  hundred  square  miles  is  not  a  fair  test  of  a 
structural  basin.  Cliffside  was  selected,  it  is  said,  be- 
cause It  is  nearly  in  the  center  of  such  a  basin,  is  con- 


veniently situated  and  is   near  two  wells   from  which 
small  specimens  of  potash  have  been  obtained. 

The  output  of  the  various  domestic  sources  of  pot- 
ash is  small,  excepting,  perhaps,  the  Searles  Lake  ds- 
posits  in  California.  These,  it  is  said,  may  possibly 
produce  enough,  once  their  operation  is  under  way, 
to  supply  the  most  urgent  needs,  such  as  those  of  the 
chemical  industries.  However,  at  present  no  domestic 
source  can  yield  more  than  a  small  percentage  of  the 
amount  consumed  in  this  country.  Interest  is  said  to 
be  keen  in  the  possible  recovery  of  potash  as  a  by-prod- 
uct, but  none  of  the  methods,  however  promising,  is  far 
enough  developed  to  warrant  predictions. 


Sulphuric-Acid  Situation 

Washington  Correspondence 

In  view  of  the  steadily  increasing  demand  for  sul- 
phuric acid  and  the  small  hope  of  increasing  imports  of 
Spanish  pyrites,  recourse  may  be  had  to  the  pure  sul- 
phur reserve.  While  it  is  felt  that  this  should  be  con- 
served, it  is  thought  advisable  for  sulphur-using  indus- 
tries situated  near  the  sulphur  wells  and  at  tidewater 
points  on  the  Atlantic  to  use  sulphur  instead  of  pyrites. 
This  would  also  help  to  conserve  railway  cars.  Means 
must  be  found,  however,  of  impressing  upon  all  inter- 
ested the  imperativeness  of  developing  domestic  sources 
of  pyrites. 

To  encourage  the  production  of  sulphuric  acid,  the 
Bureau  of  Mines  is  calling  attention  to  what  the  de- 
mand for  acid  will  be  after  the  war.  At  present,  some 
of  the  largest  smelters  are  paying  as  high  as  |30  a 
ton  for  outside  acid  when  they  could  greatly  increase 
their  own  production.  Some  companies  pay  the  high 
price  rather  than  risk  making  expensive  additions  to 
their  acid  plants  with  no  assurance  that  the  present  de- 
mand will  continue  long  enough  to  justify  the  expense. 
At  other  smelteries,  however,  large  additions  are  being 
made  to  the  acid-making  portion  of  the  establishment. 


Zirconia  as  a  Refractory 

A  brief  outline  of  the  occurrence,  properties  and  uses 
of  zirconia  is  given  by  J.  A.  Audley  in  "Transactions 
Ceramics  Society,"  1916-17  (abstracted  by  the  Journal 
of  the  Society  of  Chemical  Industry).  Baddeleyite  (82- 
94^0  ZrO,)  from  Brazil  is  the  chief  source  of  zirconia, 
but  zircon  (ZrSiO,)  from  monazite  sand,  etc.,  is  some- 
times used.  Zirconia  has  a  hardness  of  6.5,  specific 
gravity  4.4-6,  gray  color,  light-yellow  streak,  very  low 
electrical  and  thermal  conductivity  and  high  melting 
point  (nearly  2000°  C).  It  can  be  melted  in  an  electric 
furnace  (360  amp.,  70  volts).  It  is  insoluble  in  acids, 
except  hydrofluoric  acid,  and  resists  fused  cyanides  and 
alkalies,  but  is  easily  attacked  by  fusion  with  potassium 
bisulpha'e  and  fluorides. 

Bricks  made  of  crude  baddeleyite  bonded  with  clay 
will  resist  a  temperature  of  1650°  C.  if  previously 
burned  to  a  higher  temperature;  otherwise  they  crack. 
Superior  bricks  are  made  by  extracting  the  iron  oxide 
from  the  crude  ore  with  dilute  sulphuric  or  hydrochloric 
acid.  Zirconia  has  been  used  for  muflles,  retorts,  tubes 
and  crucibles.  More  recently,  it  has  been  used  for 
lamp  filaments  and  for  lining  electric  furnaces. 
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Views  of  Rand  Gold  Field,  South  Africa 
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Sane  Oil  and  Gas  Legislation 
a  Necessity 

I  take  the  liberty  of  soliciting  your  interest  in  a  mat- 
ter involving  two  of  our  most  important  natural  re- 
sources, petroleum  and  natural  gas.  Just  at  present 
these  minerals  have  especial  value  because  gasoline  is 
indispensable  in  military  and  naval  operations,  but  even 
in  times  of  peace  their  importance  can  hardly  be  over- 
estimated. Despite  the  military  and  industrial  value  of 
oil  and  gas,  however,  there  is  danger  that  legislation 
certain  to  bring  about  enormous  wastes  unfair  to  the 
oil  industry  and  violating  the  fundamental  principles  of 
Government  control  will  be  crowded  through  under  the 
banner  of  war-time  necessity. 

During  the  Roosevelt  and  Taft  Administrations,  when 
the  necessity  for  new  laws  governing  the  disposition  of 
public  oil  lands  was  first  emphasized,  the  Geological  Sur- 
vey was  called  upon  to  draft  a  series  of  bills  covering 
the  subject.  Unfortunately  none  of  these  bills  became 
law. 

When  the  present  Administration  came  in,  a  new  bill 
was  drafted,  not  this  time  by  the  men  in  the  Geological 
Survey  and  the  Bureau  of  Mines  who  had  studied  oil- 
field conditions,  but  chiefly  by  the  lawyers  in  the  office 
of  the  Secretary  of  the  Interior — men  of  long  service  un- 
der the  old  regime  who  had  never  been  wholly  converted 
to  the  belief  that  a  new  law  was  necessary.  Their  draft 
was,  as  might  have  been  expected,  an  attempt  to  meet 
the  demand  for  a  new  law  while  retaining  as  much  of 
the  old  law  as  possible.  The  result  was  a  new  garment 
patched  with  old  cloth,  a  bill  providing  for  the  leasing 
of  oil  and  gas  lands,  but  giving  fee-simple  title  to  one- 
fourth  the  area  of  each  prospecting  permit.  Such  a  pro- 
vision would  be  bad  enough  if  applied  to  deposits  of  a 
stable  nature;  applied  to  migratory  minerals  which  a 
well  may  draw  from  hundreds  or  even  thousands  of  feet 
distant,  it  would  have  all  the  defects  of  both  the  fee- 
simple  and  the  leasing  systems. 

This  draft  went  to  the  Committee  on  Public  Lands  of 
the  House  of  Representatives,  which  contained  some  new 
members  not  familiar  with  public-land  problems  and 
some  Western  members  who  were  opposed  to  leasing  in 
any  form.  The  more  progressive  members  of  the  com- 
mittee seemed  to  have  no  hope  of  arriving  at  good  legis- 
lation, but  only  of  reaching  the  best  compromise  obtain- 
able at  the  time.  The  result  was  the  Ferris  Hill,  em- 
bodying the  unfortunate  features  of  the  departmental 
draft — a  hybrid  bill,  both  fish  and  fowl,  under  which  the 
patented  tracts  might  be  so  chosen  that  no  point  on  the 
remaining  Government  land  would  he  more  than  21.50 
ft.  from  the  possible  location  of  a  well  on  private  land. 
and  under  which  no  operator  received  an  acreage,  either 
freehold  or  leasehold,  sufficient  to  justify  exploratory 
work  in  fields  remote  from  pipe-line  and  refinery 
facilities.  This  bill  passed  the  House,  but  failed  to  reach 
a  vote  in  the  Senate  at  the  last  session.     It  has  been 


reintroduced  in  the  Houie  in  the  present  session,  and  a 
somewhat  similar  bill  has  been  introduced  in  the  Senate 
by  Senator  Walsh.  Senat  )r  Gronna  has  also  introduced 
a  bill,  and  thefd  three  are  now  before  the  Senate  Com- 
mittee on  Public  Lands,  '.vhich,  it  is  rumored,  plans  to 
report  one  of  them  favorably,  probably  the  Walsh  or  the 
Ferris  Bill. 

That  a  public  oil-iand  law  is  urgently  needed  no  one 
will  attempt  to  deny.  Petroleum  and  its  products  are  nec- 
essary to  the  carrying  on  of  the  war  against  Germany. 
The  army,  the  navy  and  the  air  service  would  be  helpless 
without  them.,  and  in  the  industries  on  which  the  success- 
ful prosecution  of  the  war  depends  they  are  indispensa- 
ble. It  2:5  a  military  necessity  not  only  to  maintain 
America's  oil  production,  but  to  increase  it.  Yet  while 
the  o'l  industry,  stimulated  by  abnormal  prices,  has  en- 
deavcied  by  means  of  an  unprecedented  drilling  cam- 
paign to  double  its  production  and  has  succeeded  only  in 
holding  its  own,  great  areas  of  promising  oil  territory 
in  the  West  lie  idle  for  want  of  a  law  under  which  their 
development  can  be  undertaken.  The  interests  of  the 
nation  demand  the  prompt  passage  of  a  good  law.  It 
does  not  follow,  however,  that  every  law  proposed  will 
meet  the  emergency.  More  important  than  that  we  have 
legislation  is  that  it  be  wise  legislation.  Unfortunately, 
none  of  the  three  bills  now  before  Congress  would  fall 
in  this  category  without  radical  amendment. 

The  Gronna  Bill  (S.  2012)  provides  for  a  two-year 
prospecting  permit  covering  640  acres,  and  for  a  10-year 
lease  of  320  acres,  renewable  for  five-year  periods.  In- 
terest of  any  sort  in  leases  covering  more  than  640  acres 
may  be  made  a  ground  for  forfeiture.  No  minimum  or 
maximum  royalty  is  specified. 

The  Walsh  Bill  (S.  45")  also  provides  for  a  two-year 
prospecting  permit.  If  situated  within  50  miles  of  a 
producing  oil  or  gas  well,  the  permit  area  may  be  640 
acres;  if  more  than  50  miles  from  such  a  well,  the  per- 
mit area  may  be  2560  acres.  Upon  discovery  of  oil  or 
gas  the  permittee  is  given  a  patent  to  one-fourth  the 
area  of  his  permit;  the  remainder  is  subject  to  lease  in 
tracts  not  exceeding  2560  acres  for  a  term  of  10  years, 
no  minimum  or  maximum  royalty  being  specified.  No 
interest  in  more  than  one  lease  may  be  held,  and  no  one 
having  an  interest  in  a  lease  can  have  an  interest  in  an 
agency  for  the  resale  of  the  products  of  the  lease. 

In  the  Ferris  Bill  (H.  R.  3232)  the  two-year  prospect- 
ing permit  covers  640  acres  within  10  miles  of  a  produc- 
ing well,  and  2560  acres  more  than  10  miles  from  such 
a  well.  Upon  discovery  the  permittee  is  given  patent  to 
one-fourth  the  area  of  his  permit;  the  remainder  is  sub- 
ject to  lease  in  tracts  not  exceeding  640  acres,  for  a  term 
of  20  years,  renewable  for  10-year  periods,  at  a  royalty 
not  less  than  one-tenth.  No  interest  may  be  held  in  more 
than  one  lease. 

It  is  obvious  that  the  limited-acreage  and  short-term 
leases  proposed  by  these  bills  would  offer  no  inducement 
to  develop  fields  remote  from  pipe-line  and  refinery  facili- 
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ties.  In  fact,  the  bills  could  not  have  been  better  framed 
to  discourage  the  operator  having  sufficient  capital  and 
experience  to  develop  Western  fields  in  the  most  economi- 
cal and  efficient  manner.  Not  only  is  the  individual 
lease  inadequate  in  area,  but  it  is  made  impossible  for 
any  one  person  or  corporation  to  be  interested  directly 
or  indirectly  in  more  than  one  lease.  Thus,  so  far  as 
the  public  lands  would  be  concerned,  no  one  could,  under 
the  Walsh  Bill,  own  a  share  of  stock  in  more  than  one 
company  operating  in  the  West,  even  if  one  were  in 
Wyoming  and  another  in  California.  Each  operator 
would  be  confined  to  one  miniature  short-term  lease  in 
the  entire  public-land  area — a  provision  almost  certain 
to  exclude  the  type  of  operator  most  desirable  in  opening 
up  new  territory. 

Serious  as  these  defects  are  from  the  standpoint  of 
the  oil  industry,  they  are  even  more  serious  from  the 
standpoint  of  the  public.  The  industry  will  perforce  ad- 
just itself  to  any  condition  imposed  upon  it,  and  the  en- 
terprising operators  who  should  be  developing  the  West 
will  turn  their  energies  to  the  foreign  fields,  already 
promising  to  threaten  the  supremacy  of  the  United 
States  as  an  oil  producer.  But  the  public  can  never 
regain  oil  and  gas  once  allowed  to  waste,  nor  reclaim 
fields  ruined  by  water  incursions.  Yet  waste  and  ruin 
would  be  certain  to  follow  the  enactment  of  either  of 
these  three  bills. 

As  is  well  known  to  everyone  familiar  with  oil-field 
conditions,  cutting  a  field  into  small  tracts  leads  directly 
to  line  drilling  and  the  drilling  of  unnecessary  wells,  and 
indirectly  to  hasty,  careless  drilling,  unnecessarily  high 
cost  of  production,  storage  losses  and  unnecessary  stor- 
age charges,  the  loss  of  oil  by  evaporation,  erratic  prices, 
and  even  the  ruin  of  entire  fields  by  water  infiltration. 
In  other  words,  dividing  an  oil  field  into  small  holdings 
results  in  the  waste  of  large  quantities  of  oil  and  gas 
and  in  increased  prices  for  petroleum  and  its  products. 
These  are  results  that  the  public  is  vitally  interested  in 
preventing,  yet  it  is  proposed  to  enact  legislation  that 
not  only  will  not  prevent  them,  but  will  actually  bring 
them  about. 

It  is  obvious  that  Congress  needs  the  advice  of  men 
familiar  with  oil-field  conditions  and  oil-industry  eco- 
nomics. It  is  equally  obvious  that  Congress  does  not  rec- 
ognize this  need  and  will  not  recognize  it  unless  force- 
fully reminded  by  the  oil  industry  itself.  Already,  pro- 
tracted hearings  have  been  held  before  the  Committees 
on  Public  Lands  of  both  Senate  and  House,  but  these 
hearings  have  been  devoted  almost  exclusively  to  the 
special  provisions  for  the  relief  of  those  who  found  them- 
selves in  conflict  with  the  Government  regarding  with- 
drawal orders.  Important  as  these  relief  provisions  may 
be,  they  are  overshadowed  by  the  importance  of  the 
general  provisions  affecting  the  great  body  of  the  public 
domain. 

If  the  industry  remains  silent  regarding  these  general 
provisions,  the  committees  of  Congress  will  assume  that 
the  proposed  legislation  is  satisfactory  and  will  attempt 
to  force  it  through  in  its  present  form  at  this  session. 
If,  on  the  other  hand,  the  industry  raises  its  voice  in 
protest.  Congress  will  not  only  heed  the  protest,  but 
will  gladly  listen  to  the  opinions  of  those  most  compe- 
tent to  advise. 

It  is  the  duty,  therefore,  of  every  public-spirited  man, 
whether  in  low  position  or  high,  in  the  oil  business 


or  outside  of  it,  to  communicate  his  views  regarding  this 
matter  to  Congress,  and  especially  to  the  Senate  Com- 
mittee on  Public  Lands,  of  which  Senator  H.  L.  Myers, 
is  chairman.  MAX  W.  BALL. 

Washington,  D.  C,  July  27,  1917. 


A  New  Professional  Experience 

I  am  up  against  a  new  experience  in  my  professional 
career  and  hardly  know  how  to  handle  it.  In  1901 
I  made  an  examination  of  the  Liberty  Bell  M.  &  M. 
Co.'s  property  at  Twin  Lakes,  Colo.  Later  on,  in 
1906,  I  made  a  supplemental  examination  and  report. 
I  have  just  ascertained  through  Howard  C.  Catlin,  of 
Catlin,  Street  &  Co.,  60  Broadway,  New  York,  that  a 
pretended  copy  of  my  report  is  being  circulated  in 
New  York,  ending  up  with  "(signed)  Edwin  E.  Chase 
M.  E." 

The  M.  E.  in  place  of  E.  M.  would  put  a  brother 
engineer  on  his  guard,  but  not  an  ordinary  investor. 
In  this  bogus  report  a  list  of  eight  assays  is  changed 
as  follows: 

No.  1 0   16oz.  gold  changed  to  i    16 

No.  2 0  20  OE   gold  changed  to  2  20 

No.  3 0  70  same  0  70 

No.  4 0  90  same  0.90 

No.  5    0  70  oz.  gold  changed  to  I   70 

No.  6   0   10  changed        1.10 

No.  7        0   15  changed        I    l6oi 

No.  8     0  40  changed       2.40  oi 

You  will  perceive  that  whoever  the  rascal  was,  he 
grew  bolder  as  he  drew  near  the  finish.  The  "con- 
clusions" of  the  report  are  entirely  changed  and  an 
ordinary  fair-looking  prospect  made  into  a  rattling 
good  mine. 

Of  course  I  shall  do  all  I  can  to  run  the  scoundrel 
down,  but  it  is  hard  to  do  so  at  this  distance  from  his 
base.  Can  you  offer  any  suggestions?  I  thought  per- 
haps you  might  care  to  publish  the  facts,  since  it  is 
such  an  unusual  case,  to  me  at  least.  It  might  reach 
some  who  consider  investing  and,  on  the  other  hand, 
might  also  be  a  lesson  to  younger  mining  engineers, 
leading  them  to  sign  every  page  of  important  reports 
with  their  initials  or  full  signatures,  for  it  is  to  be 
presumed  that  few  men  would  embark  on  a  mining 
enterprise  or  even  buy  stock  on  a  report  unless  an 
actual  signature  was  attached  to  it.  I  have  had  pai'ties 
attempt  to  salt  a  mine  on  me,  but  never  before  did  I 
have  a  report  salted.  Edwin  E.  Chase. 

Denver,  Colo.,  July  20,  1917. 


Observations  in  Copper  Smelting 

I  would  like  to  call  the  attention  of  copper  metal- 
lurgists to  the  following  observations  made  at  some 
plants.  If  air  is  delivered  to  a  blast  furnace  through 
bustle  pipes  parallel  to  the  sides  of  the  furnace,  a  matte 
will  be  produced  at  the  end  farthest  from  the  source 
of  the  blast  that  is  higher  in  copper  than  that  produced 
at  the  near  end.  Thus  if  the  matte  produced  opposite 
the  center  tuyeres  runs  40%  Cu,  that  at  the  far  end 
will  run  over  40'^'c  while  that  made  at  the  end  nearest 
the  source  of  the  blast  will  be  under  40'^c  Cu. 

Slag  from  reverberatory  furnaces  is  usually  hotter 
than  the  matte,  while  slag  from  blast  furnaces  is  usu- 
ally colder  than  the  matte.  E.  H.  Hamilton. 

Trail.  B.  C,  July  10,  1917. 
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Details  of  Practical  Mining  I 
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Water-Bucket  Dumper  for  Prospects 

The  ore-bucket  dumping  device  used  in  the  early  days 
of  Cripple  Creek — and  perhaps  used  there  yet — had 
nothing  on  the  old  Gilpin  County  method  of  dumping 
water  buckets,  even  though  they  were  valve  buckets. 
In  Gilpin  County,  as  at  Cripple  Creek,  the  engineer  ran 
the  whole  works  on  top.  The  engines  were  frequently 
operated  by  lever  rods  extending  to  the  collar  of  the 
shaft,  so  that  the  engineer  need  not  walk  back  and 
forth  from  the  engine  to  the  shaft. 

The  shaft  collar  (practically  all  shafts  were  inclined) 
was  built  up  about  2 A  ft.  above  the  floor  level.  Back 
of  the  shaft — or  on  the  engine  side — a  water-discharge 
box  was  sunk  below  the  floor  level.  The  shaft  door 
may   be   flat,   or   a   three-quarter   box;    that    is    three 


MhrrHon  of  di-.mpi.nc,  w.\ti-;k  bi'ckht 

sides,  each  about  1  ft.  high.  This  door  wa.s  built  of 
2-in.  plank  and  extended  back  of  the  shaft  about  the 
.same  distance  a.s  the  over-all  width  of  the  shaft.  Just  in 
front  of  center  of  shaft,  a  piece  of  8  x  10,  about  8  in. 
long  was  bolted,  and  back  of  this  a  distance  govern ?d 
by  the  length  of  the  water  bucket,  was  bolted  a  bearing 
block.  While  the  valves  filed  the  bucket,  the  illustration 
.■ihow.i  the  method  of  dumping  it.  This  keeps  the  shaft 
collar  comparatively  free  from  splashing  water. 


Simple  C'.able-End  Protector 

By  Ernkst  Schwartz* 

Difficulty  is  frequently  experienced  in  keoping  the 
fnd  nf  a  newly  cut  cable  from  unwinding.  To  prevent 
this,  I  hit  upon  the  device  shown  in  the  accompanying 
illuAtratlon.  It  consist."*  of  a  suitable  reducer  split  in 
halves  and  n  coupling.  As  will  be  seen  by  reference 
to  the   illustration,   B  will  be  pushed  along   the  cable 


until  it  reaches  the  point  to  be  cut.  The  two  halves 
of  A  are  now  placed  on  the  cable  and  screwed  into 
the  coupling.  The  tapered  thread  will  force  the  split 
reducer  to  close  on  the  cable  and  act  as  a  clamp.     The 


,^^^^ 


END    PROTECTOR    FOR    STOCK    CABLES    A.VD   GUTS 

device  also  prevents  the  hacksaw  blade  from  breaking, 
caused  by  the  opening  of  the  cable  end.  The  material 
for  this  device  can  be  procured  at  a  small  expense. 


Offset  Connections  for  Pipe 

In  response  to  a  number  of  inquiries  for  a  formula 
for  offset  connections,  the  Valve  World,  organ  of  the 
Crane  Co.,  supplied  the  accompanying  diagram  and 
table,  establishing  the  various  offsets  used  in  general 
practice. 
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Air-Lift  Calculation 

Not  long  ago  a  contributor  to  Coal  Aiic  requested 
some  information  about  the  u.se  of  an  air  lift  to  take 
the  water  out  of  a  mine.  The  question  came  in  the 
following  form : 

"The  shaft  at  our  mine  is  115  ft.  deep.  In  order  to 
handle  the  water  that  accurulates  in  the  sump  at  the 
foot  of  this  shaft,  it  i.^  proposed  to  install  an  air  lift 
that  will  be  capable  of  handling,  say  70  gal.  of  water 
per  minute  under  a  di.scharge  head  of  120  ft.,  which  wa 
estimate  will  require  a  4-in.  column.  We  are  informed 
that  it  will  lie  neces.sary  to  sink  a  drillhole  in  the  bot- 
tom of  the  shaft  to  such  a  depth  as  will  allow  a  sufficient 
submergence  of  the  column  to  enable  the  lift  to  work 
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successfully.  I  would  like  to  ask  to  what  depth  this 
drillhole  must  be  sunk ;  or,  in  other  words,  what  sub- 
mergence is  necessary  in  this  case.  What  volume  of  air 
and  gage  pressure  will  be  required  to  deliver  this  quan- 
tity of  water  under  the  given  head,  and  what  size  of 
compressor  will  it  be  necessary  to  employ?" 

The  reply  included  the  accompanying  figure  showing 
clearly  the  arrangement  of  the  pipes.  Since  the  depth 
of  this  shaft  is  115  ft.,  it  will  be  well  to  estimate  on  a 
lift  of  120  ft.  The  "lift"  is  the  vertical  distance  from 
the  low-water  level  in  the  sump  to  the 
point  of  discharge  at  the  surface.  It  is 
assumed,  however,  in  this  case,  that  the 
mine  sump  is  of  such  size  that  the  water 
level  will  not  be  materially  lowered  when 
the  air  is  turned  on,  as  is  usually  the 
case  in  a  wellhole  where  the  low  water 
level  will  depend  on  the  natural  inflow 
being  able  to  maintain  the  required  dis- 
charge. If  the  required  submergence  is 
60%,  the  actual  lift  is  the  remaining 
40%.  In  other  words,  the  depth  of  sub- 
mergence' is  estimated  as  50%  greater 
than  the  given  lift.  The  latter  being  120 
ft.,  the  depth  of  submergence  here,  is  180 
ft.,  which  makes  the  total  length  of  col- 
umn pipe  303  ft.,  allowing  3  ft.  of  exten- 
sion below  the  air  nozzle.  The  top  of  the 
column  pipe  is  provided  with  an  elbow 
for  discharging  the  water  into  a  trench 
or  drain.  Estimating  on  a  velocity  of  about  100  ft.  per 
min.  shows  that  it  will  require  a  4-in.  pipe  to  carry  a 
flow  of  70  gal.  per  minute.  , 

The  successful  operation  of  an  air  lift  depends  upon 
several  important  factors,  which  must  be  taken  into 
consideration.  Experience  has  shown  that  this  means 
of  draining  water  from  a  depth  does  not  work  success- 
fully when  the  actual  lift  or  head  of  discharge  exceeds 
225  ft.  Up  to  this  limit  the  scheme  can  be  made  to 
discharge  a  good  volume  of  water  when  the  following 
conditions  are  fulfilled: 

The  column  pipe  should  be  vertical  and  have  a  sub- 
mergence of  at  least  60  ^r  of  its  entire  length. 
The  air  must  be  conducted  to  the  full  depth  of  sub- 
mergence and  terminate  in  a  nozzle  that  will  spray  the 
air  into  the  water  so  that  it  will  not  tend  to  form  large 
bubbles  that  would  travel  up  one  side  of  the  pipe.  (3) 
There  should  be  a  certain  ratio  of  volume  of  air  to 
volume  of  water,  dependent  on  the  height  of  lift. 

The  volume  V  (cu.ft.  per  min.)  of  free  air  required 
should  be  estimated  by  multiplying  the  quantity  of 
water  to  be  handled  G  (gal.  per  min.)  by  the  lift  h,  in 
feet,  and  dividing  the  product  by  125,  which  gives,  in 
this  case, 

,^      Gh       70  >   120       „o       ^* 
V  =  :rs5  =  — iWF^    =  67.2  cujt.  per  mm. 
izo  loo 

The  working  air  pressure  must  be  sufficient  to  over- 
come a  head  of  water  equal  to  the  depth  of  submergence 
and  is,  in  this  case,  0.434  X  180  =  78.12  lb.  per  sq.in. 
To  make  allowance  for  friction,  which  is  small,  we  will 
call  the  air  pressure,  here,  80  lb.  per  square  inch. 

^The  expression  "depth  of  submergence"  is  tiie  vertical  distance 
from  tlie  low-water  level  in  the  sump  or  wellhole,  to  the  nozzle 
of  the  air  pipe  or  the  point  where  the  air  enters  the  column  pipe. 
It  is  important  that  the  column  pipe  should  extend  a  few  feet 
below  this  point,  sa  that  there  \v\\\  be  no  tendency  of  the  air  to 
escape  through  the  bottom  of  the  pipe. 


^  ,  I      1728  X  •; 

Nl  0.78.54  X  1.2 


The  size  of  the  compressor  must  be  estimated  from 
the  required  air  volume,  assuming  the  efficiency  of  the 
air  cylinder  is  85  per  cent.,  which  gives  for  the  piston 
displacement,  in  this  case,  67.2  h-  0.85  =  79.06  cu.ft. 
per  min.  The  speed  of  an  air  compressor,  according 
to  its  size,  may  vary  from  90  to  175  r.p.m.  Assuming, 
in  this  case,  that  the  compressor  makes,  say  300  strokes 
per  minute,  and  taking  the  ratio  of  length  of  stroke  to 
diameter  of  cylinder  as  l/d  =  1.25,  the  diameter  of  the 
cylinder  is  found  as  follows: 

79.06        _  _   . 

.25  X  300  ~  ®"^  ^  ''^• 

The  length  of  stroke  is  then  1.25  X  8  =  10  in.,  and 
the  required  size  of  compressor  is  therefore,  8  X  10  in. 

For  a  speed  of  300  r.p.m.,  assuming  the  efficiency  of 
the  engine  driving  the  compressor  to  be  70%,  the 
horsepower  required  is  calculated  from  the  mean  effec- 
tive pressure  in  the  air  cylinder,  v/hich  is  found  to 
be  36.12  lb.  per  sq.in.,  to  produce  an  air  gage  pressure 
of  80  lb.  per  sq.in.  at  an  elevation  of  750  ft.  above  sea 
level.  The  area  of  the  piston  of  the  air  cylinder  is 
0.7854  X  8'  =  50.26  sq.in.,  and  the  piston  speed  10/12 
(300)  =  250  ft.  per  min.  The  horsepower  of  the  en- 
gine required  to  drive  this  compressor  is,  therefore, 
36.12  X  50.26  V   250 


H 


0.70  X  33,000 


=  say  20  hp. 


Plugging  Diamond  Drill  Holes 

There  are  various  ways  of  plugging  and  marking 
diamond  drill  holes,  including  wooden  plugs,  pipe  caps, 
etc. ;  but  the  method  shown  in  the  illustration  serves  the 
purpose  admirably,  with  distinct  advantages  over  the 


PLUG  AND  TAG  IN  A  DI.\MONn-nRILL  HOLK 

two  methods  mentioned.  It  consists  of  the  use  of  a  drill- 
hole sleeve,  concreted  into  position  as  shown  in  the  illus- 
tration. The  concrete  is  solid  and  permanent,  nondecay- 
ing  and  resisting  the  efforts  of  any  curious  person,  be- 
sides providing  an  excellent  base  for  the  nail  to  anchor 
the  brass  number  tag.  The  cotton  waste  is  pushed  into 
•the  sleeve  and  acts  as  a  base  for  the  concrete  to  rest  on 
before  it  sets.  It  is  an  easy  matter  to  saw  off  the 
plugged  part  of  the  pipe  with  a  hack-saw  if  it  becomes 
necessary. 
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Details  of  Milling  and  Smelting 


Grinding  Roll  Shells  in  Place 
By  Algernon  Del  Mar* 

Every  millman  appreciates  the  difficulty  of  keeping 
rolls  in  condition  for  effective  work.  Inasmuch  as 
the  center  of  the  rolls  wears  first,  there  is  usually 
left  along  the  edges  a  high  ridge  that  must  be  ground 
off  while  the  rolls  are  at  work.  Carborundum  blocks 
held  tightly  against  the  roll  face,  as  well  as  laid  loosely 
on  the  surface,  have  been  tried  with  varying  success. 
At  a  mill  in  Nevada  it  was  the  practice  to  bolt  two 
blocks  of  carborundum  in  an  iron  frame,  lay  these  on 
the  rolls  and  hold  them  down  with  a  sack  of  sand. 
This  answered  fairly  well,  but  was  liable  to  become 
displaced. 

The  device  shown  in  the  illustration  is  better,  I 
believe,  and  is  being  used  with  success.  It  consists  of 
three  pieces  of  1^  x  J-in.  iron  riveted  together  as  shown. 
A  fourth  piece,  which  is  movable  as  shown,  is  attached 
so   as    to    hold    the    carborundum    blocks    in    a    clamp. 


Gi^    fj 


FRAME    FOR    CARBORlNinM     BM)CKS 

The  ends  of  the  arms  are  bolted  loosely  to  the 
feed  box  so  that  the  frame  may  be  moved  vertically 
but  not  horizontally.  The  carborundum,  when  in  place 
in  the  position  required,  re.sts  loosely  on  the  roll  shells, 
but  can  be  made  to  bear  down  with. more  or  less  pres- 
sure by  hanging  weights  on  one  of  the  arms  according 
to  which  side  needs  the  most  grinding.  I  have  found 
this  device  the  most  effective  means  of  squaring  the 
roll  faces. 


Outside  Rack  ror  Fire  Hose 

Fire  protection  for  industrial  plants  ia  an  important 
branch  of  safety  engineering.  Ade(iuate  fire  protection 
cannot  be  had  without  proper  care  and  easy  accessi- 
bility nf  fire-fighting  apparatus.  The  illustration  shows 
a  sen^iceable  and  convenient  hose  rack  for  mills,  smelt- 
eries and  mine  plants.  It  consists  of  a  wooden  frame 
about  4  ft.  high,  5  ft.  long  and  12  in.  wide  inside,  cov- 
ered with  corrugated  iron,  preferably  galvanized,  with 
top  hinged  in  the  rear  and  fmnt  hinged  at  the  bottom, 
the  two  doors,  or  lids,  l)eing  held  together  by  the  pin  A. 
At  the  bottom  of  the  front  door  is  a  shelf  so  fastened 


iiiiiiiiimiiiimiiiiiniiiiinT 

to  it  that  the  two  move  together.  The  rack  is  placed 
with  one  end  about  a  foot  from  the  fire  plug,  and  at 
the  bottom  of  that  end  a  piece  is  cut  out,  as  shown; 
the  triangular  portion  B  of  this  piece  is  fastened  to  the 
front  door. 

The  hose  is  piled  upon  the  shelf  and  the  plug  end 
is  brought  out  through  the  rectangular  opening  at 
the  bottom  of  the  rack.  In  case  of  fire  it  is  only 
a  few  seconds'  work  to  pull  out  the  pin  A,  allowing 
the  front  door  to  fall  forward,  and  drag  the  nozzle  end 


of  the  hose  to  the  fire.  The  triangular  opening  in  the 
end  of  the  housing  gives  plenty  of  clearance  for  the 
hose,  which,  carefully  piled  upon  the  shelf,  pays  out 
readily.  As  the  hose  is  always  fastened  to  the  plug, 
there  is  no  time  lost  in  making  connections  and  water 
can  be  on  the  fire  as  soon  as  the  nozzle  men  are  ready. 
The  short  piece  of  hose  exposed  between  housing  and 
plug  can  be  protected  by  an  extra  box  placed  over  it. 
This  rack  is  inexpensive,  takes  up  little  room  and 
answers  every  purpose.  The  device  is  obviously  simple 
to  construct  and  furnishes  a  means  of  protecting  the 
hose  from  dust  and  weather  conditions,  while  providing 
immediate  readiness  when  necessary. 


•Sandon.  B.  C. 


Cutting  Paper  for  Blueprints 

Laying  off  the  cutting  table  for  blueprint  paper  in 
regular  inten-als  of  fi  or  12  inches  and  marking  by  driv- 
ing brass-headed  upholsterer's  nails  at  those  points 
facilitates  the  cutting  of  the  paper  for  the  prints  and 
eliminates  the  possibility  of  accidentally  cutting  a  trac- 
ing, sometimes  caused  by  placing  the  tracing  upon  the 
blueprint  paper  for  a  guide  to  cut  by. 

Large-sized  desk  blotters  in  the  plueprint  room  save 
time  when  used  for  quickly  drying  blueprints  that  must 
be  had  on  short  notice. 
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Power  Transmitted  by  Belts* 

Belt  charts  and  formulas  generally  apply  to  leather 
belts  only,  and  users  of  substitute  belts  have  been  at 
sea  in  applying  such  charts  to  their  conditions.  There 
is  a  demand,  therefore,  for  a  chart  that  will  include 
in  a  clear  simple  way  all  commonly  used  belts.  The 
rapid  advance  of  the  substitute  belting  makes  the 
demand  for  such  a  chart  all  the  more  urgent. 

The  chart  herewith  was  designed  to  meet  present- 
day  demands.  It  is  simple,  clear  and  based  on  formulas 
that  are  most  in  use.  Lay  a  straight-edge  across  the 
chart  twice,  and  the  problem  is  solved. 

For  example,  what  horsepower  may  be  transmitted 
by  a  "light-double"  solid-woven  treated  belt  whose 
width  is  5  in.  and  whose  speed  is  2000  ft.  per  minute? 


By  following  this  same  method  any  ordinary  problem 
may  be  solved,  no  matter  what  the  make  of  belt. 

If  it  is  desired  to  determine  the  belt  width  neces- 
sary to  transmit  a  given  power,  the  process  is  reversed. 
That  is,  first  decide  on  the  kind  of  belt  and  the  thick- 

SOLID-WOVEN    COTTON    TREATED    BELT 

SinEle Column  1  Regular  double     Column  3 

Light  double Column  2  Triple Column  4 

LEATHER  BELT 

Single ■  Column  1  Double Column  3 

Extra  heavy  single  or  light  Triple Column  4 

double    Column  2 

RUBBER,   BALATA  OR  STITCHED   BELT 

4-plv Column  1  8-ply   Colunui  5 

b-ply      Column  2  lO-ply Column  4 
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ness.  Find  the  column  through  which  the  horizontal 
line  must  pass.  Run  the  horizontal  line  and  find  the 
intersection  with  column  B.  Then  run  a  line  through 
that  intersection  and  through  the  belt 
speed  (column  C),  and  the  intersec- 
tion with  column  A  gives  the  belt 
width.  The  accompanying  tables  will 
be  found  useful  for  determining  the 
columns  to  be  used  with  the  various 
thicknesses  of  be't.  To  show  how  the 
tables  are  used,  let  us  suppose  that  it 
is  desired  to  transmit  100  hp.  with  a 
16-in.  balata  belt  of  8-ply.  At  what 
speed  must  the  belt  be  operated?  The 
table  says  "Use  column  3."  Run  a 
horizontal  line  through  the  100,  col- 
umn 3,  and  find  the  intersection  with 
column  B.  A  line  through  that  inter- 
section point  and  the  16  (column  A) 
shows  that  the  speed  should  be  3200 
ft.  per  min.  (column  C) .  The  range  of 
the  chart  is  great  enough  to  take  care 
of  any  ordinary  transmission  problem, 
the  horsepower  values  varying  all  the 
way  from  0.142  hp.  to  900.  A  fine 
black  thread  is  an  excellent  instrument 
to  use  on  this  chart  in  place  of  a 
straight-edge,  if  such  a  thread  hap- 
pens to  be  available.  Anything 
straight,  of  course,  will  do  the  work. 
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CHART   FOR   DETP;RMIXIXG    power   .A.XD    SIZE   OF    BELTS 

Connect  the  5  (column  A)  with  the  2000  (column  C), 
as  shown  by  the  dotted  line  and  find  the  intersection 
with  column  B.  Then  run  a  horizontal  line  through 
the  intersection  point,  and  where  the  horizontal  cuts 
column  2  we  find  the  answer  to  be  about  16.7  hp.  It 
is  easy  to  run  a  horizontal  line  across  because  the  divi- 
sions in  columns  A  and  C  are  identical.  The  figures 
in  Column  C  are  simply  100  times  greater  than  in  A. 


by  W.   F.   Schaphorst,   W^oolworth   Building, 


Crown  on  Pulleys 

Many  times   it  is  desired  to  build 
up,  or  reduce  the  size  of  a  pulley  by 
the  fraction  of  an  inch.    It  is  astonish- 
ing,   but   true,    that   many    mill   men 
and  mechanics  figure  that  if  a  little 
crown  on  a  pulley   is  good,  a  lot   is 
better  and  in  the  building  up  or  de- 
creasing the  size  of  a  pulley  so  alter 
the    crown    as    to    really    injure    the 
driving  belt  by  the  decrease  in  strain 
on  the  center.    Anything  which  tends  to  bend  or  strain 
a  belt  at  right  angles  to  its  length,  tends  also  to  shorten 
its  life,  therefore  attention  should  be  paid  to  lacings  and 
pulley  crowns  and  if  a  belt  commences  to  show  signs 
of  wear  in  the  center,  it  is  a  fair  presumption  that  an 
excessively  crowned  pulley  is  the  cause  of  it.    Frequent- 
ly dust   is  allowed  to  accumulate  on   the   pulley  side 
of  the  belt,  which  is  equivalent  to  or  worse  than  an  ex- 
cessively high  crown.     Keep  pulleys  and  pulley  side  of 
belt  clean. 
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Those  Who  Drill  for  Gold 


Hy  \V.  H.  GARDNER* 


Some  incidetits  and  stories  of  a  party  of  drillers 
en  route  to  the  Klondike.  The  leisure  of  the 
steamer  voyage  and  delays  in  the  prospecting  op- 
eration induce  the  drillers  to  relate  experiences 
they  had  in  other  parts  of  the  world. 

1  FIRST  met  Dan  on  the  steamer  "Jefferson"  en  route 
from  Seattle  to  Skagway.  Barred  by  sheer  youth  and 
unsophistication  from  cards  and  drink,  nevertheless  I 
sought  out  the  smoking  room  as  the  center  of  social 
activity.  It  was  early  in  the  afternoon,  yet  the  five 
poker  players  at  the  center  table  were  playing  rather  a 
stiff  game.  Their  very  quietness  showed  this  even  to  me. 
I  had  drawn  my  chair  close  behind  Dan.  He  was  the 
only  player  at  the  table  that  minded  my  presence  not 


not  another  thing.  He  called  the  last  raise  without 
hesitation,  however,  and  the  miner,  after  a  look  at  Dan 
out  of  the  corner  of  his  eye,  failed  to  raise  again. 

"Cards,"  said  the  salesman,  who  was  dealing.  "Three 
— off  the  top,"  said  Dan.  The  miner  nodded  his  head 
negatively,  and  the  Dawsonite  said  quietly,  "I'll  play 
these." 

A  Mere  Remark  Concerning  "Four  of  a  Kind" 

Dan,  smiling  whimsically,  picked  up  his  three  cards. 
I  slid  forward  to  the  edge  of  my  chair,  my  eager  eyes 
close  to  his  shoulder.  "Gee  whiz!"  I  exclaimed.  "That 
sure  is  funny!"  "What  is  funny?"  the  Dawson  store- 
keeper said  to  me  sharply.  And  before  Dan  could  even 
turn  I  blurted  out,  "Why,  that  out  of  the  whole  deck 
he  should  get  two  more  like  he  had!"  The  salesman 
laughed  nervously.      Dan  turned  and  looked  at  me  as 


nRII.I.INT,    FOR    GOLD    IN    THK    KI.OXDIKK 


at  all.  Through  suspicion  or  superstition,  the  others — 
two  old-time  sour-doughs,  a  steel-pipe  salesman  and  a 
Dawson  storekeeper — shielded  their  cards  from  my  eyes 
if  I  drew  too  near. 

My  ignorance  of  the  game  was  abysmal.  WTiist  I 
had  played,  poker  never.  Dan  picked  up  his  cards  as 
they  were  dealt ;  held  them  loosely,  even  carelessly.  Ap- 
parently he  played  in  the  same  spirit,  yet  in  front  of  him 
was  the  bulk  of  the  chips  on  the  table. 

The  technical  details  of  the  affair  I  probably  never 
understood,  but  it  must  have  happened  something  in  this 
manner:  Dan  opened  the  jackpot,  pushing  forward  a 
generous  pile  of  chips.  One  of  the  miners  at  once 
dropped  out.  The  other  sour-dough  raised,  and  the 
Dawsonite,  with  an  ill-ronrenlcd  gleam  in  his  eye,  raised 
in  turn.  The  salesman  hesitated,  then  threw  down  his 
cards.     Dan  had  a  pair  of  kings — plain  for  me  to  see — 


•with    Tuba    Mnnufnclurinit    Co.. 
mont,  Calif. 


I2fl4   Onklnnd     Ave.     ried- 


a  man  does  over  a  pair  of  glasses — although  Dan  never 
wore  them.  The  Dawson  storekeeper  threw  down  a 
ten-full,  face  up.  The  miner  followed  with  his  pat 
straight.     "The  pot's  yours."  he  said  to  Dan. 

With  all  eyes  on  him  Dan  stood  up.  "Guess  I'll  cash 
in  while  I'm  ahead,  if  you  fellows  don't  mind."  The 
little  matter  of  bookkeeping  was  attended  to,  a  few  gold 
coins  jingled,  and  he  turned  to  me,  abashed,  awkwardly 
trying  to  figure  out  my  fault. 

"Come  on,  sonny,"  he  said  kindly.  "I  see  where  you 
need  a  few  les.sons  in  the  national  pastime,  and  you'll 
never  learn  a  minute  younger."  He  led  the  way  to  a 
corner  table  and  then  and  there  gave  me  the  essentials 
of  poker,  explaining  the  difTorent  hands  from  a  "bob- 
tailed  flu.sh"  to  a  "dead-man's  full."  Nor  did  he  give 
me  a  word  of  recrimination,  except  to  say  as  we  parted 
for  dinner:  "Lad,  a  poker  player  is  satisfied  with  one- 
well-played  hand  at  a  session,  and  you  sure  put  the  jinks 
on  the  one  I'd  been  waiting  for." 
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The  next  few  days  offered  many  chances  for  improving 
my  acquaintance  with  the  drillmen.  Fred,  the  panner, 
and  Howard,  another  drill  runner,  were  of  the  party 
which  Dan  headed.  Dan  was  a  big-framed  man,  not 
only  tanned  from  outdoor  work,  but  with  the  wrinkles 
around  his  eyes  that  come  from  life  in  the  bright  sun. 
The  three  of  them  were  conspicuous  for  their  whimsical 
humor.  Off  duty  as  they  were,  they  were  nothing  but 
care-free  boys.  En  route  to  the  Klondike,  they  were 
drawing  salary  and  expenses.  They  enjoyed  the  leisure, 
yet  deplored  the  inactivity,  for  they  often  talked  shop 
in  my  presence.  Perhaps  their  polish  was  not  of  the 
highest,  but  they  were  very  congenial  indeed.  And  if 
they  dissipated  in  those  idle  days,  it  was  in  the  mildest 
way. 

The  drill  is  a  machine  for  sampling  gold-bearing 
gravels.  There  is  nothing  very  complicated  about  its 
operation.  Mechanics,  capable  of  running  it,  might 
be  picked  up  almost  anywhere.  Care  and  accuracy  are 
essential,  however.  Initiative  and  courage  are  required 
to  transport  the  machine  to  the  inaccessible  spots  where 
it  is  called  on  to  work.  The  men  must  be  loyal  and 
close-mouthed.  For  these  reasons  the  big  mining  com- 
panies keep  the  same  drill  crew  together  year  after  year. 
They  send  them  to  Alaska,  to  the  Tropics,  then  to  Si- 
beria or  back  to  Alaska — sometimes  within  the  same 
year. 

Such  men  were  Dan,  Howard  and  Fred.  They  planned 
to  pick  up  two  firemen  and  to  operate  their  machine 
both  day  and  night,  Fred  doing  the  panning  for  both 
shifts.  They  were  noncommittal  about  the  site  of  their 
work,  but  I  judged  it  was  not  far  from  Dawson.  I  was 
looking  for  work,  and  Dan  half  promised  to  take  me  as 
one  of  the  firemen. 

Hotel  Equipped  With  "Modern  Conveniences" 

We  were  forced  to  take  up  our  quarters  for  several 
days  in  the  Golden  North  Hotel  at  Skagway.  We  had 
failed  to  get  reservations  on  the  first  boat  for  White- 
horse  and  decided  to  wait  at  the  larger  town.  The 
Golden  North  Hotel  was  principally  famous  for  its  in- 
tercommunicating system.  It  was  a  three-storj'  frame 
building  with  a  discouraged  list  to  port.  Fortunately, 
the  building  at  the  left  had  sunk  toward  it,  and  the  tw'o 
tottering  edifices  virtually  supported  each  other.  The 
partitions  were  paper  thin.  The  dropped  shoe  of  a 
retiring  lodger  would  shake  the  crazy  building  to  its 
foundations. 

Ingenious  patrons  soon  learned  how  to  make  practical 
use  of  the  acoustics.  Two  stamps  on  the  floor  were  a 
call  for  hot  water.  Three  stamps  meant  ice  water.  Four 
stamps  called  the  porter.  These  telegraphic  signals 
were  always  promptly  and  accurately  answered,  even  to 
the  third  floor  back.  To  be  sure,  I  once  inadvertently 
called  the  porter  in  killing  a  spider,  but  in  the  main 
the  system  was  reasonably  efficient. 

Time  hung  a  bit  heavy  on  our  hands.  We  chafed  at 
the  unexpected  delay,  even  though  it  postponed  the  day 
of  going  to  work.  The  second  night  I  was  watching 
Dan  and  Fred  trying  their  skill  on  an  English  pocket- 
billiard  table.  It  was  a  bit  late.  Fred  shot  across  the 
big  table  and  missed  his  ball  completely.  "Darn  it!" 
he  exclaimed.  "I'm  not  a'going  to  play  any  more  on 
this  acre  lot  without  they  put  telescope  sights  on  the 
cues." 


"It  isn't  the  cue,"  rejoined  Dan,  "it's  your  eyes.  We 
have  all  been  smoking  too  much,  sitting  around  passing 
the  time." 

"Maybe  there's  something  in  that,"  said  Fred.  "My 
tongue  does  taste  like  a  fiber  mat  in  a  Chinese  bird 
store.    It  might  be  a  good  idea  to  swear  off." 

Ho\v  He  Stopped  Smoking 

"I'll  swear  off  if  you  will,"  replied  Dan. 

"I'm  with  you,"  said  Fred;  and  they  solemnly  shook 
hands.  "Only  no  cheating,"  he  continued,  "Maybe  we'd 
better  put  up  a  forfeit." 

"It's  a  go,"  Dan  agreed.  "The  first  one  who  smokes — 
and  gets  caught— pays  the  other  ten  bucks.  The  kid 
here  is  witness."  And  when  I  left  them  they  were  trying 
to  dispose  of  a  miscellaneous  collection  of  cigars,  tobacco 
and  papers  at  half-price  to  the  protesting  litWe  French- 
man in  charge  of  the  poolroom. 

Things  went  smoothly  enough  until  noon.  After 
lunch  Dan  and  Fred  showed  a  disposition  to  mope.  How- 
ard, alive  to  the  situation,  made  a  great  deal  of  fuss  over 
a  long  black  cigar.     He  was  careful  to  sit  to  windward. 

Finally  Dan  yawned  lazily.  "Guess  I'll  go  take  a 
snooze,"  he  remarked.  He  rose  and  ambled  out  of  the 
room. 

Fred,  thus  deserted,  amused  himself  with  solitaire. 
It  was  but  half  an  hour  later,  however,  that  Dan  re- 
appeared, ostentatiously  rubbing  his  eyes.  "One  thing 
about  sleeping  in  this  dump,"  he  remarked;  "the  wind 
sure  rocks  you  to  sleep." 

Fred  eyed  him  suspiciously.  "Sleeping  or  smoking?" 
he  asked  directly. 

"Smoking — at  ten  dollars  a  throw?"  exclaimed  Dan. 
"Not  on  your  life.  You  can  buy  off  for  seven  fifty 
though,"  he  added. 

Fred  grunted,  and  the  matter  was  dropped.  A  gentle 
game  of  freeze-out  was  started,  which  continued  through 
a  drowsy  afternoon  until  someone  discovered  that  the 
hotel  deck  was  short  an  ace. 

Again  Dan  rose.  "Beats  all  what  a  sleepy  country 
this  is,"  he  yawned,  stretching  languorously.  Without 
another  word  he  strolled  stairward. 

Fred  watched  him  out  of  sight  and  then  stared  at  the 
spot  where  he  had  disappeared.  Suddenly  he  rose. 
"Come  on,  son,"  he  said.    "I'll  stage  some  fun  for  you." 

A  Perfectly  "Legitimate"  Business  Deal 

I  followed  him  on  tiptoe  over  the  creaky  boards.  Dan's 
room  was  on  the  second  floor,  in  front.  But  Dan  had 
locked  the  door,  hung  his  hat  on  t'  3  knob  to  cover  up 
the  keyhole  and  stuffed  a  towel  in  me  crack  at  the  bot- 
tom of  the  door.  Suspicion  became  a  certainty.  Dan 
was  smoking.      How  to  prove  it? 

Fred  was  equal  to  the  emergency.  I  followed  him  to 
the  hardware  store  where  he  bought  twenty  feet  of  stout 
manila  line.  Then  we  cautiously  proceeded  to  Fred's 
room,  which,  as  he  had  in  mind,  was  on  the  third,  di- 
rectly over  Dan's.  Inspection  from  the  street  had 
showed  that  Dan's  curtains  were  up,  and  hence  Fred's 
plan. 

Fred  tied  the  rope  to  the  iron  bed,  after  bracing  it 
crossways  of  the  window,  and  with  a  prodigious  wink  at 
me  slowly  vanished  over  the  edge.  I  looked  out  cau- 
tiously and  suddenly  felt  a  commotion  beneath  me.      A 
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heavy  step,  a  slamming  door,  hurrying  feet  on  the  stairs, 
and  into  the  room  burst  Dan,  a  half-burnt  cigar  still 
in  his  mouth.  Brushing  me  aside,  he  leaned  out  of  the 
window. 

Fred,  already  aware  of  the  harm  his  waving  foot  had 
done,  had  begun  to  scramble  up.  He  stopped  when  he 
saw  Dan. 

Dan  took  from  his  pocket  the  long  crescent-bladed 
pocket  knife  he  carried,  and  opened  it.  Bending  over 
the  sill  he  held  the  knife  again.st  the  taut  rope. 

"Say,  Fred,"  he  observed.  "I  got  f.  mighty  good  knife 
here,  I'll  sell  cheap."  Fred  looked  down,  and  then  up 
again. 

He  grinned.     "How  much  you  want  for  it?" 

"Well,"  replied  Dan  slowly,  "a  new  one  will  cost  me 
five  bones.  You  can  get  si.x  cigars  in  this  man's  country 
for  a  dollar,  and  I  guess  maybe  I  owe  you  ten.  Suppose 
I  let  it  go  at  sixteen  dollars?" 

Fred's  grin  was  a  bit  forced,  but  his  eyes  twinkled. 
"Seems  like  I  just  got  to  have  that  knife"  he  observed, 
"and  I'll  take  your  word  for  its  being  sharp." 

So  passed  the  idle  days  in  Skagway. 

On  arrival  in  Dawson  I  obtained  the  job  as  fireman 
on  the  night  shift.  This  gave  me  an  excellent  oppor- 
tunity to  become  better  acquainted  with  the  drillmen. 
I  was  impressed  with  their  loyalty  and  willingness  for 
hard  work.  I  enjoyed  their  whimsical  humor.  All 
outdoor  men  are  fond  of  grotesque  exaggerations. 

The  Manufacture  of  Alcohol  and  Dreams 

Tilting  back  in  his  chair,  one  night,  Fred  began: 
"Down  in  Alamogordo,  New  Mexico,  a  town  so  dry  that 
even  the  drug  store  is  closed  Sunday  afternoon,  there 
was  an  old  fellow  with  a  reputation  for  knowing  more 
ways  to  make  booze,  private  like,  than  any  camp  cook  in 
the  state.  Give  him  a  quarter — and  all  he  did  was  beg 
'em — and  he  was  independent  of  the  dry  laws.  Old  Al 
(his  name  was  Al  Hall,  but  they  sometimes  called  him 
'Alcohol'  for  short),  I  say  old  Al  would  go  down  to  the 
grocery  store  and  buy  15  cents'  worth  of  sugar  and  a 
dime's  worth  of  dried  prunes.  Then  he  would  go  to  his 
cabin,  and  about  the  second  evening  after  he  would  stroll 
up  town,  a  trifle  unsteady,  with  as  much  alcohol  in  him 
as  .50  cents  would  buy  in  a  drug  store. 

"This  was  amusing  for  a  while,  but  quarters  got  kind 
of  scarce  when  we  saw  Al  was  a  plumb  dead  beat  and 
never  did  any  work.  He  had  been  without  even  a  bottle 
of  lemon  extract  for  a  week,  when  Nightmare  .lenkins, 
from  Silver  Cloud,  blew  into  town.  Nightmare  was  a 
rich  old  codger  who  believed  in  dreams.  He  spent  all 
night  dreaming  and  all  day  following  the  hunches  the 
dreams  gave  him. 

"Al,  .soberer  than  usual,  came  to  Nightmare  all  serious 
like  and  told  him  he  had  dreamed  a  dream.  Night- 
mare li.stened  very  earnestly  to  this  alleged  dream.  It 
was  to  the  effect  that  six  hundred  feet  into  the  hill  back 
of  Nightmare's  cabin  was  a  fabulously  rich  vein  of  gold 
ore.  Al  told  it  all  with  fixings,  which,  while  delirious 
enough  to  me,  .seemed  meat  and  drink  to  old  Nightmare. 
He  gave  Al  over  a  dollar  in  small  change.  Al  with- 
drew to  prepare  some  more  of  the  stuff  of  which  dreams 
are  made,  and  Nightmare  hurried  off  home. 

"Three  months  later  he  came  to  town  again  and  an- 
nounced that  he  was  three  hundred  feet  into  the  hill 


and  had  some  fine  stringers.  We  a.sked  him  about  the 
outcroppings,  but  found  he  hadn't  worried  about  these. 
He  trusted  Al,  asleep,  when  he  wouldn't  have  paid  any 
attention  to  him  awake.  In  spite  of  the  fact  that  there 
were  two  good  mines  not  far  from  Nightmare's  place, 
we  see  where  he  was  sure  playin'  the  fool. 

Constructing  A  Tunnel  in  Air 

"A  month  later  to  a  day  in  blows  Nightmare.  'How's 
the  mine?'  we  asked.  'Well,'  says  Nightmare,  'if  I  can 
get  timbers  long  enough,  I'll  be  in  pay  in  another  month.' 
'Timbers !  what  do  you  mean  ?'  asked  Doc  Wright,  'Well, 
you  see,'  says  Nightmare,  a  mite  shame-faced,  'the  tun- 
nel come  plumb  through  the  hill  at  380  feet  and  I've 
got  to  continue  it  on  a  trestle.' 

"Yes  sir,"  continued  Fred,  "that  darn  fool  had  put 
a  hole  through  the  hill  and  was  figuring  on  continuing 
the  hole  through  the  air  for  another  220  feet  just  be- 
cause poor  old  dead-beat  Al  had  lied  about  a  dream  for 
the  price  of  the  makings — fruit,  sugar  and  yeast." 

"How  far  did  he  carry  it?"  asked  Dan,  opening  a 
can  of  peaches. 

"At  six  hundred  feet,"  said  Fred,  "he  ran  into  an 
outcropping  on  the  next  hill  that  ran  seventy  dollars 
a  ton." 

There  were  several  moments  of  silence. 

"What  became  of  'Alcohol'?"   I   asked. 

"Well,  sir,  would  you  believe  it,"  continued  Fred. 
"Old  Nightmare  gave  him  a  pension  of  one  dollar  a  day 
and  he  bought  some  clothes,  spruced  up  a  bit  and,  as 
I  said  before,  come  to  life.  He  died  not  long  ago  though 
after  he  came  on  evil  days  again.  It  seems  like  some 
mining  engineer  showed  him  how  to  make  alcohol  out 
of  sulphuric  acid,  lime,  yeast  and  the  San  Francisco 
Sunday  paper,  and  his  last  words  were  to  the  effect  that 
he  oughter  have  left  out  the  comic  section." 

A  Gold  Proposition 

"Times  up,"  said  Dan.  "Let's  go  back  to  work." 
Absence  of  sarcastic  comment  told  me  that  Fred's  story 
had  passed  muster — in  fact,  was  either  fairly  new  or 
well  told. 

An  hour  or  two  later  we  started  to  pull  casing.  We 
were  well  down  in  bedrock,  and  the  bottom  length  of 
pipe  came  slowly,  an  inch  a  minute.  Slack  had  to  be 
taken  up  only  occasionally,  and  we  all  gathered  around 
the  boiler  to  leeward  from  the  cool  morning  breeze. 

"If  some  of  these  dead  beats  would  use  their  brains 
like  an  honest  man,"  observed  Dan.  "they  could  make 
big  money.  But  it  seems  as  if  they  prefer  to  catch 
a  nickel  rolling  up  hill  to  a  dollar  rolling  down.  I 
was  in  Montana  last  year,"  he  continued,  "just  getting 
ready  to  come  hack  to  San  Francisco,  when  a  real-eatater 
put  up  a  proposition  to  me  that  sounded  sort  of  inter- 
esting. He  got  me  into  a  corner  of  the  bar  one  night 
and  told  me  a  wonderful  thing.  It  seems  like  he'd 
been  out  from  town  in  his  wheezy  old  automobile  and 
had  got  lost.  Finally,  on  an  abandoned  road  his  radiator 
run  dry.  An  old  farmhouse  showed  over  the  crest  of  the 
hill,  so  he  walked  over  there  with  his  canteen.  The 
place  was  abandoned,  but  after  some  searching  he  found 
the  well.  The  creaky  windlass  was  noisy  but  working, 
and  he  pulled  up  the  chain  and  bucket.  What  do  you 
suppo.se  he  found?    Why,  the  iron  bucket  and  as  much) 
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of  the  chain  as  had  been  In  water  was  plated  a  quarter 
of  an  inch  thick  in  gold!  Excited?  He  was  so  breath- 
less when  he  got  through  he  had  me  a  bit  nervous. 
Nothing  impossible  about  it  in  a  highly  mineralized 
country  like  that  part  of  Montana — so  he  said.  Could 
he  find  the  well  again?  Of  course  he  could.  How 
much  did  he  want  to  show  it  to  me?  One-tenth  of  all 
I  made  out  of  the  proposition,  me  to  pay  expenses  and 
a  fair  rate  for  his  auto  while  we  drove  out  on  the  two- 
day  trip  to  the  old  well.  Sounded  reasonable  enough, 
so  I  took  him  up."  Dan  paused,  ostensibly  to  light 
his  pipe. 

"What  did  you  find?"    I  asked. 

"Well,  I  found  his  bill  for  auto  hire  was  75  dollars, 
besides  gasoline  and  grub,  after  five  days'  search.  And 
when  I  stepped  on  the  Pullman  I  found  him  button- 
holing a  newcomer,  telling  him  just  as  breathlessly  about 
the  wonderful  well." 

"Dan,"  said  Howard,  "slack  needs  taking  up." 

Another  night  on  the  same  trip  brought  forth  a  typi- 
cal example  of  Dan's  Munchausen-like  humor. 


"What  do  you  mean?"  I  asked. 

"Well,  it  got  so  blamed  thick,  so  much  clay  and  so 
little  water,  that  it  used  to  get  dusty,  and  if  they  had 
not  sprinkled  it  every  noon  'twould  have  blown  away 
in  the  afternoon  breeze.  That  thicker'n  them  PhiUp- ' 
pine  ponds?"  said  he,  turning  to  Howard. 

Howard  chuck4ed.     "I've  got  to  admit  it,"  he  replied. 

Some  Methods  of  Salting  Placer  Properties 
Outdoors,  on  their  own  resources,  spending  the  sum- 
mer in  Colombia  and  the  winter  in  Alaska — or  vice  versa 
— the  drillman  develops  inevitable  characteristics.  He 
is  self-reliant  and,  though  often  uneducated,  a  good 
mixer.  He  knows  how  to  meet  people.  He  makes  a 
friend  of  the  locally  hired  water-boy  or  of  the  mining 
engineer  who  employs  him.  His  loyalty  is  unques- 
tioned. He  has  been  tempted,  but  the  lore  of  the  pro- 
fession cites  no  example  of  dishonesty.  On  the  contrary, 
the  keen  watchfulness  of  a  drill  crew  has  more  than 
once  foiled  a  skillful  attempt  at  salting. 

It  is  a  far  more  difficult  matter  to  salt  a  placer  prop- 


TRAXSPORTIXG    A    DRILLING    MACHINE    IN    COLUMBIA — THE  SAME  MACHINE  A   YEAR  LATER.  FORDING   THE 

CHISTOCHINA   RIVER  IN  ALASKA 


"I  hear  the  Natoma  dredges  are  having  trouble  with 
clay,"  I  remarked.  "They  say  that  the  water  thickens 
up  almost  to  a  mud  and  the  dredge  pumps  wear  out  in 
a  few  weeks." 

"Yes,"  observed  Howard,  "all  the  Philippine  dredges 
have  the  same  trouble.  Once  I  saw  a  nigger  drop  a 
bolt  overboard,  jump  over  and  grab  it  before  it  sank  and 
then  jump  back  on  deck  again." 

Sprinkling  Dredge  Ponds  in  Columbia 

There  was  a  moment's  silence.  We  looked  at  Dan. 
"Those  dredge  ponds  in  the  Philippines  are  muddy,  all 
right  enough,"  said  Dan,  slowly  puffing  at  the  plug  cut 
in  his  pipe,  "but  the  pond  at  the  Pato  dredge  in  Colom- 
bia was  just  a  bit  thicker  than  I  have  ever  seen —  if  you 
can  call  it  a  pond.  In  fact,  when  I  first  arrived  it  was 
so  thick  that  they  could  not  row  the  boat  from  the  bank 
to  the  dredge — they  had  to  pole  it.  Before  I'd  been 
there  a  week  they  put  wheels  on  the  bottom  of  the  old 
scow,  so  that  they  could  make  better  time.  Yes,"  he 
went  on,  "they  almost  lost  their  pond  before  the  rainy 
season  set  in." 


erty  than  to  give  fictitious  values  to  a  quartz  mine,  in 
spite  of  the  fact  that  two  cents'  worth  of  gold  per  hole 
would  usually  be  ample.  The  pumpings  from  the  drill 
must  receive  the  added  gold  at  once.  There  is  usually 
no  long  journeys  to  the  assayer,  with  its  attendant  perils. 
The  panner  tests  the  pumping  at  once.  The  salting 
must  be  done  in  the  presence  of  the  drill  crew.  The 
gold  must  be  of  the  same  color  and  quality  as  is  being 
found  in  the  ground.  The  salting  must  be  done  at  the 
right  depth,  and  the  drill  man  is  never  communicative 
about  such  a  matter.  The  driller,  if  at  all  suspicious, 
takes  the  precaution  to  put  a  shovelful  of  barren  dirt 
down  the  casing  when  he  quits  work.  The  next  morning 
he  pumps  that  out  and  pans  it. 

In  spite  of  these  difficulties  two  clever  schemes  to 
salt  dredging  properties  have  nearly  worked,  and  in 
both  cases  the  sharp-eyed  drillman  foiled  the  dishonest 
promoter. 

Up  in  Idaho  some  years  ago  a  prospecting  party  put 
down  six  barren  holes.  The  seventh  hole  was  a  wonder — 
gold  from  the  grass  roots  to  bedrock.  So  was  the  eighth. 
The  engineer  in  charge  was  puzzled.     Such  even  distri- 
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bution  of  pold  through  the  gravel  was  without  precedent. 
The  ninth  hole — running  something  like  a  dollar  a  yard 
— decided  him.  He  was  being  salted,  but  he  couldn't 
imagine  how.  The  loyalty  of  his  crew  was  beyond  ques- 
tion, so  one  evening  he  took  them  into  his  confidence, 
telling  his  suspicions  and  frankly  confessing  his  inabil- 
ity to  guess  any  possible  way  for  an  outsider  to  achieve 
such  results. 

Gold  Dust  in  the  Drill  Rope 

The  drillman,  an  old-timer  from  Oroville,  spoke  up. 
"I've  often  figured,"  said  he,  "how  a  crooked  owner 
could  salt  a  hole  on  me.  I  believe  there's  only  one  way 
to  do  it — to  get  the  gold  even-like  through  the  dirt.  If 
some  galoot  drove  dust  into  the  drill  rope,  the  pounding 
would  loosen  it  gradually,  and  every  jolt  would  drop  a 
flake  down  the  hole." 

The  idea  appealed  to  them  so  much  that  they  took  a 
lantern,  walked  over  a  mile  to  the  drill,  and  by  a  care- 
ful scrutiny  verified  their  suspicions.  The  property  was 
turned  down  next  day. 

But  there  is  another  way  to  salt  a  drill  hole — even  a 
cleverer  one.  A  California  property  was  once  drilled. 
The  results  ran  a  trifle  under  10c.  per  yd. — just  enough 
to  put  it  in  the  doubtful  class  in  those  days.  The 
owner  tried  his  best  to  get  the  option  taken  up,  but  the 
company  which  did  the  drilling  was  undecided.  They 
determined  to  drill  more  closely  to  banish  their  doubt. 

From  the  very  start  the  new  holes  were  better.  A 
heavy  concentration  on  bedrock  was  reported  by  the  pan- 
ner.  Check  holes  were  put  down  six  feet  from  some  of 
the  former  holes.  The  same  unusual  values  on  bed- 
rock appeared.  Another  mining  engineer  was  sent  to 
the  property  in  consultation.  The  owner  of  the  prop- 
erty was  there  also — in  evident  anxiety  as  to  the  results. 
He  kept  away  from  the  casing,  only  peering  into  the  pan 
at  times.  He  was  unobtrusive,  and  while  salting  was 
thought  of,  no  one  really  suspected  the  man. 

One  day  a  hole  was  just  being  completed.  The  panner 
was  at  work  on  next  to  the  last  pumping.  The  owner 
stood  idly  by  smoking  a  cigarette,  looking  into  the  pan. 
Suddenly  the  drillman  leaped  over  the  sand  pump  and 
grabbed  the  cigarette  out  of  his  hand.  The  owner  turned 
white,  then  without  a  word  turned  and  walked  quickly 
away.  Examination  proved  what  the  driller  had  shrewd- 
ly guessed  at — the  cigarette  was  rich  with  gold  dust.  The 
ashes,  innocent  enough  in  appearance,  falling  into  the 
pan,  had  doubled  the  real  results. 

That  ground  is  now  being  dredged,  but  the  values  are 
under  ten  cents. 

A  Dynamite  Story 

My  la.it  job  with  Dan  was  in  a  little  Oregon  town. 
The  story  of  our  parting  will  bear  telling.  I  wa.'<  to  leave 
first;  the  others  were  to  drive  the  drill  to  the  railroad. 
The  .stage  was  to  leave  at  6  o'clock  in  the  evening,  and 
I  had  packed  and  gone  down.stairs  in  the  hotel  to  the 
room  that  was  office,  bar,  cardroom  and  parlor  all  in 
one.  It  was  a  bitterly  cold  night  outside.  The  entire 
male  populace  of  the  village  was  close  to  the  red-hot  air- 
tight stove.  Henry  Adams,  the  teamster,  whose  un- 
canny marksmanship  with  tobacco  juice  fascinated  me  in 
.ipite  of  myself;  Bill  Edwards,  who.se  wife  supported  him 
by  working  in  the  hotel  kitchen;  Swen  Matsen,  whose 


beautifully  stained  whiskers  set  the  standard  even  in  this 
bewhiskered  community;  Gus  Leiber,  who  did  odd  jobs 
at  blacksmithing  back  of  his  little  bakeshop — all  formed 
a  charmed  circle  around  the  stove  and  sawdust  box. 

I  leaned  against  the  bar,  waiting  for  Dan  to  return. 
But  it  was  Howard  who  blew  in  with  a  gust  of  chilly 
wind.  He  joined  me  and,  with  a  mysterious  twinkle  in 
his  eye,  started  to  speak.  Just  then  Dan  came  in,  a 
lunch  pail  in  his  hand.  We  three  chatted  together, 
the  group  around  the  fire  paying  us  no  attention. 

"What  you  got  there  in  my  lunch  pail,  Dan?"  asked 
Howard. 

"Some  dynamite  that  I'm  returning  to  the  store," 
said  Dan.  "One  stick  was  enough  to  loosen  the  drill- 
stem."  Then  he  added,  "Where  do  you  get  the  idea 
that's  your  bucket?" 

"Guess  I  know  it  by  the  dent  in  the  top,"  said  How- 
ard.   "I'll  have  to  ask  you  for  it." 

Dan's  voice  grew  a  bit  louder.  "Look  here,  once  and 
for  all!  this  is  my  pail,  full  of  my  dynamite,  and  no 
freckle-faced  mud  grubber  is  going  to  get  it  away  from 
me!" 

The  mossbacks  around  the  stove  were  listening  now. 
It  looked  like  things  might  take  an  interesting  turn. 
I  was  aghast — never  before  had  the  men  e.xchanged  un- 
friendly words. 

The  Pail  of  Dynamite  Goes  Into  the  Stove 

Howard  stepped  forward,  his  fist  clenched.  "Keep 
your  powder  sticks,"  he  said  slowly,  "but  to  save  trouble, 
gii'e  me  ynij  pail." 

Dan  was  white.  "Howard,"  he  said  grimly,  "you're 
plumb  mistaken.      You  can't  have  that  pail." 

The  room  was  quiet,  except  for  the  heavy  breathing 
of  the  excited  spectators. 

Howard,  silent  and  tense,  stared  grimly  at  Dan.  Sud- 
denly he  stepped  forward  and  spoke  sharply.  "Dan,"  he 
said,  "nobody  but  me  is  going  to  have  that  pail" — and 
he  grabbed  for  it. 

Dan  thrust  out  his  arm.  "Then  nobodij'll  have  it!" 
he  roared,  and  stepping  back,  he  opened  the  stove  and 
threw  in  the  pail. 

Crash!  The  chairs  of  the  charmed  circle  went  over 
backward  in  unison,  and  every  head  hit  the  floor  at  the 
same  instant.  Men  began  to  run  before  they  got  to 
their  feet.  Some  took  no  time  to  rise,  but  .scuttled  for 
the  door  on  their  hands  and  feet.  Bill  Edwards  took 
three  steps  in  the  same  spot  on  the  sawdu.st -covered  floor 
before  he  got  traction  enough  to  begin  to  gain  any  mo- 
mentum. Nobody  said  a  word — there  wasn't  time. 
Adams  went  through  the  window — or  would  have  if  his 
foot  hadn't  caught.  I  was  too  scared  to  run— until  I 
looked  at  Howard. 

Howard  was  laughing,  more  than  laughing.  He  was 
hysterical.  He  pointed  a  wabbly  finger  at  Henry  Adams' 
shoe,  hanging  to  the  window  sill  and.  bent  double  with 
merriment,  laughed  himself  breathless.  Dan  .sank  into 
a  chair,  and  his  big  blulT  roar  of  laughter  brought  the 
scrambling  mob  at  the  door  to  their  scn.ses.  And  it  was 
the  contagion  of  his  laughter,  together  with  the  pre.sence 
of  mind  of  the  barkeeper  in  ".setting  them  up,"  that 
prevented  the  mas.sacre  of  the  practical  jokers. 

When  I  meet  Dan  again,  we'll  sure  squeeze  a  lot  of 
joy  out  of  the  recollection  of  that  night. 
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Events  and  Economics  of  the  War 
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The  Food  Bill  is  signed,  and  Hoover  is  ready  to  buy 
the  new  wheat  crop  for  the  Government.  The  $2,000,- 
000,000  tax  bill  is  now  chief  among  the  measures  be- 
fore Congress.  A  $6,000,000,000  bond  issue  is  sought 
by  McAdoo.  The  Trade  Commission  expects  shortly 
to  complete  its  work  of  determining  costs.  Selection 
of  conscripts  proceeds  with  little  disorder,  and  the  first 
contingent  is  to  mobilize  on  Sept.  1.  The  regular  army, 
recast  on  the  Allies'  model,  is  now  at  war  strength. 

On  the  battlefronts  the  Canadians  have  pushed  closer 
to  Lens.  The  Russian  defense  has  stiffened  but  the 
Rumanians  have  been  defeated  by  Mackensen.  In  Eng- 
land, an  Admiralty  shake-up  and  Henderson's  resig- 
nation from  the  Cabinet  are  the  only  occurrences  of 
note.  In  Russia,  Kerensky  has  formed^  a  new  cabinet. 
The  new  foreign  secretary  in  Germany  is  said  to  oppose 
the  submarine  policy  but  liberals  are  ignored  in  the 
Prussian  cabinet.  Peace  proposal  was  sent  Aug.  14  by 
Pope  Benedict  to  belligerent  and  neutral  governments. 


Hoover  Plans  Control  of  Harvest 

Food  Administrator  Herbert  C.  Hoover  recently  an- 
nounced his  plan  for  control  of  the  1917  wheat  harvest 
in  a  lengthy  statement  the  salient  points  of  which  are 
grouped  by  the  New  York  Times  as  follows: 

"With  a  view  to  determining  a  fair  price,  the  Presi- 
dent has  approved  the  appointment  of  a  committee  to 
be  selected  from  representatives  of  the  producing  sec- 
tions and  consuming  elements  in  the  community.  The 
committee  will  be  assembled  under  the  chairmanship 
of  President  Garfield  of  Williams  College,  and  it  will  be 
the  duty  of  this  committee  to  determine  a  fair  price 
for  the  1917  harvest. 

"Upon  the  determination  of  this  fair  basis,  it  is  the 
intention  of  the  Food  Administration  to  use  every  au- 
thority given  it  under  the  bill  and  the  control  of  ex- 
ports to  effect  the  universality  of  this  fair  basis  through- 
out the  whole  of  the  1917  harvest  year,  without  change 
or  fluctuation.  It  should  thus  be  clear  that  it  will  not 
be  to  the  advantage  of  any  producer  to  hold  back  his 
grain  in  anticipation  of  further  advance,  for  he  will 
do  so  only  at  his  own  cost  of  storage  and  interest,  and 
if  it  is  necessary  for  the  Government  to  buy  the  entire 
wheat  harvest  in  order  to  maintain  this  fair  price  in 
protection  of  the  producer,  we  intend  to  do  so. 

"Furthermore,  the  holding  of  wheat  or  flour  con- 
tracts by  persons  not  engaged  in  the  trade,  and  even 
when  in  trade,  in  larger  quantities  than  is  necessary 
for  the  ordinary  course  of  their  business,  is  unlawful 
under  the  Food  act,  and  such  cases  will  be  prosecuted 
with  vigor.  We  would  advise  such  holders  to  liqui- 
date their  contracts  at  once." 

The  plan  provides  that  "in  order  to  eliminate  specu- 
lation in  wheat  and  flour,  all  elevators  and  mills  over 
100  bbl.  daily  capacity  will  be  required  to  take  out  a 
Government  license,  the  conditions  of  this  license  to  be: 


That  only  reasonable  and  customary  charges  shall  be 
made  for  warehouse  service;  that  no  wheat  shall  be 
stored  for  more  than  30  days  without  the  approval  of 
the  food  administrator;  that  certain  information  as 
to  receipts  and  shipments  shall  be  supplied  regularly. 

"The  grain  exchanges  are  being  asked  to  suspend  all 
dealings  and  quotations  in  future  wheat.  These  regula- 
tions will  come  into  force  Sept.  1,  and  the  licenses  will 
be  prepared  this  week. 

"While  farmers'  cooperative  elevators  are  excepted 
by  the  food  bill,  this,  however,  only  applies  to  mutual 
concerns,  and  not  to  stock  companies,  and  in  any  event, 
under  the  advantage  of  joining  the  plan,  none  are  likely 
to  stand  out. 

"In  substitution  for  the  broken-down  marketing  ma- 
chinery, the.Food  Administration  proposes  to  open  agen- 
cies for  the  purchase  of  all  wheat  at  the  principal  ter- 
minals, carrying  on  its  transactions  with  the  usual 
dealers,  and  is  prepared  to  take  the  whole  harvest  if 
necessary,  in  order  to  maintain  a  fair  price;  and  will 
resell  wheat  for  export  in  such  quantities  as  we  can 
afford  to  part  with  in  protection  of  our  own  people,  on 
the  one  hand,  and  to  sell,  on  the  other,  to  the  millers 
for  domestic  consumption. 

"The  Administration  will  make  no  charge,  except  a 
nominal  percentage  to  cover  costs  of  the  operation,  and 
arrangements  will  be  made  which  will  assure  the  Gov- 
ernment against  loss. 

"In  order  that  nothing  shall  be  left  to  mischance,  we 
are  setting  up  a  properly  constituted  and  independent 
auditing  committee,  which  will  check  all  transactions 
at  every  point." 


Adjustment  of  Labor  Disputes 

A  labor-adjustment  commission  will  be  created  by  the 
Council  of  National  Defense.  The  council's  decision 
was  made  after  consultation  with  Samuel  Gompers  and 
other  labor  leaders  and  has  been  approved  by  the  Presi- 
dent. The  important  details  of  the  council's  statement 
are  summarized  here : 

There  shall  be  created  a  Labor  Adjustment  Commis- 
sion of  nine  members,  three  representatives  of  the 
Government,  three  representatives  of  employers  and 
three  representatives  of  labor.  The  commission  shall 
have  jurisdiction  over  all  disputes  concerning  wages  or 
conditions  of  employment  in  all  establishments  having 
contracts  with  the  Government,  and  shall  hear  and 
determine  all  labor  disputes  in  which  more  than  1000 
workers  are  directly  affected,  and  may  in  its  discretion 
hear  and  determine  labor  disputes  in  which  less  than 
1000  workers  are  directly  affected.  It  shall  also  have 
authority  to  appoint  committees  to  hear  and  determine 
such  labor  disputes  as  may  be  assigned  to  them  by  the 
commission,  where  less  than  1000  workers  are  directly 
affected,  such  committees  to  be  representative  of  the 
same  elements  as  the  commission.      The  awards  of  the 
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commission  or  committees  appointed  by  it  shall  be  made 
in  each  case  not  more  than  30  days  after  the  case  has 
been  submitted  and  shall  be  binding  upon  the  employer 
and  employees  in  the  plant  aflFected  for  period  expressed 
in  the  award,  but  not  longer  than  60  days  after  the 
close  of  the  war.  In  all  hearings  employers  and  em- 
ployees affected  ohall  have  the  right  to  be  represented 
by  such  persons  as  they  may  select  under  rules  the  com- 
mission may  prescribe. 

Whenever  a  labor  dispute  arises  in  any  establishment 
under  contract  with  the  Government  and  a  strike  or 
lockout  seems  imminent,  the  Department  of  Labor  may 
on  its  own  initiative  or  at  the  request  of  the  employers, 
employees,  or  department  whose  contract  is  aiTected  ap- 
point a  mediator  to  bring  about  a  mutually  satisfactory 
adjustment  of  the  dispute.  If  the  mediator  thus  ap- 
pointed is  unable  to  bring  the  employers  and  employees 
to  a  mutual  agreement,  the  question  in  dispute  shall  be 
submitted  for  adjudication  to  the  adjustment  commis- 
sion, work  to  be  continued  pending  its  decisions.  Every 
contractor  and  subcontractor  shall  agree  to  accept  and 
abide  by  the  decision  of  the  commission  or  committee, 
and  every  worker  accepting  employment  in  any  plant 
within  the  jurisdiction  of  the  adjustment*  commission 
shall  accept  and  abide  by  the  decision  of  the  committee. 


on.  Such  a  metallurgical  process,  successfully  carried 
out  on  a  commercial  scale,  would  be  of  incalculable 
value  to  the  steel  industry  of  the  United  States  and 
perhaps  render  us  independent  of  foreign  sources  for 
manganese.     It  at  least  deserves  investigation. 


Saving  of  Manganese  Alloy  Urged 

Ferromanganese  receipts  from  Great  Britain  are 
rapidly  declining,  and  the  situation  confronting  the  steel 
industry  of  the  United  States  is  not  so  assuring  as  it 
was,  says  Iron  Age.  With  submarine  sinkings  of  2000 
to  3000  tons  (of  alloy)  in  the  last  two  months  and  with 
an  evidently  more  acute  situation  in  England  regarding 
supplies  of  manganese  ore  and  metal  to  meet  the  in- 
creased demands  of  the  steel  industry  there,  future  im- 
ports from  that  source  are  not  likely  soon  to  resume 
the  rate  needed  to  meet  our  total  needs  of  28,000  tons 
per  month.  The  May  and  June  available  supplies  were 
less  than  23,000  and  24,000  tons  respectively.  The  in- 
dications are  that  the  July  supplies  will  not  be  any 
larger  than  tho.se  of  May  and  June. 

In  view  of  these  facts  the  Alloy  Committee  of  the 
Council  of  National  Defense  has  notified  the  steel  in- 
dustry that  all  possible  con.servation  of  the  alloy  must 
be  practiced  and  urges  a  more  liberal  use  of  spiegel- 
eisen  where  at  all  feasible. 

This  unexpected  development  again  brings  up  the 
question  of  a  way  to  met  the  situation.  It  is  generally 
accepted  that  metallurgically  there  is  no  complete  sub- 
stitute for  manganese  in  the  important  role  it  plays 
in  steel.  In  practice  it  is  found  that  only  the  high- 
percentage  alloy  is  efficient.  Both  ferromanganese  and 
.spiegelei.sen  are  high  in  carbon.  Were  lower  manganese 
alloys  available,  having  a  low-carbon  content,  they  would 
probably  be  nearly  as  satisfactory  and  find  a  wide  use. 

A  .solution  of  the  problem  which  holds  out  some  hope 
is  the  conversion  of  our  plentiful  manganiferous  iron 
ores  into  a  low-carbon  manganese-iron  alloy.  Blast- 
furnace reduction  does  not  meet  the  problem.  The  elec- 
tric furnace  may  perhaps  solve  it.  The  suggestion  of 
intensive  and  prompt  research  with  a  view  to  ascer- 
taining whether  such  ores  cannot  be  electrically  convert- 
ed into  low-carbon  manganese  alloys  might  well  be  acted 


Limited  Power  of  War  Industries  Board 

What  the  new  War  Industries  Board  may  accomplish 
is  outlined  in  a  bulletin  issued  by  the  United  States 
Chamber  of  Commerce.  It  is  explained,  however,  that 
this  bulletin  is  written  and  issued  solely  on  the  respon- 
sibility of  the  National  Chamber  Committee. 

The  War  Industries  Board  not  being  an  official  de- 
partment of  the  Government  engaged  in  procuring  war 
supplies,  says  the  bulletin,  the  Board  will  not  have  prob- 
lems presented  as  they  arise,  but  only  as  they  are  re- 
ferred or  may  be  known  after  they  have  developed. 
When  it  reaches  decisions,  it  will  have  only  indirect 
means  of  putting  them  into  effect. 

Nevertheless,  it  will  undoubtedly  accomplish  a  great 
deal.  The  problem  of  a  general  basis  of  prices  on  war 
materials  and  supplies  for  the  Government  and  the 
Allies  is  already  under  consideration,  and  a  satisfac- 
tory conclusion  may  be  anticipated.  Also,  regarding 
priorities  on  Government  contracts,  improvement  in 
conditions  may  be  expected.  It  is  difficult,  however, 
to  see  how  the  board,  with  its  present  function,  can 
bring  about  such  concentration  of  effort  in  buying  as 
exists  in  the  English  Ministry  of  Munitions,  or  how, 
without  delay  and  lost  motion,  the  industries  of  the 
country  can  be  brought  to  an  output  of  materials  and 
supplies  to  meet  the  war  needs  of  our  Government  and 
the  Allies. 

More  and  more  it  becomes  evident  that  here,  as  in 
other  countries  at  war,  the  normal  business  life  is  so 
disrupted  that  concerted  action  is  necessary  to  prevent 
a  breakdown  in  the  distribution  of  the  country's  out- 
put. Continued  reliance  upon  uncontrolled  prices  as 
the  basis  of  distribution  in  war  is  producing  harmful 
results.  As  a  step  toward  concerted  action  that  will 
avoid  such  results,  the  War  Industries  Board  must  re- 
ceive a  hearty  welcome.  It  will  accomplish  much  and 
will  develop  the  need  for  a  board  with  power — not  power 
which  comes  from  friendly  cooperation,  but  real  power 
which  compels  action  and  can  be  judged  by  results. 

Those  who  have  in  mind  that  the  only  legal  function 
of  the  Council  of  National  Defense  is  to  investigate, 
report  and  make  recommendations,  will  readily  appre- 
ciate that  a  War  Industries  Board  created  by  it  can 
have  no  direct  powers. 


War-Time  Substitutes  May  Remain 

An  important  matter  that  concerns  many  is  the 
changes  that  will  result  from  the  economies  practiced 
as  a  result  of  the  war,  says  Iron  Age.  There  is  no 
reason  to  suppose  that  the  old  ways  will  be  returned  to 
after  the  war.  If  the  use  of  a  farm  tractor  (for  ex- 
ample) is  commenced  on  account  of  scarcity  of  men  and 
horses,  it  will  not  lie  abandoned  when  men  and  horses 
become  more  plentiful. 

In  the  automobile  field,  the  nece.ssity  for  economizing 
gasoline  will  produce  a  trend  toward  vehicles  whose 
specialty  is  economy  in  gasoline  and  to  those  that  use 
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kerosene.  (And  now  we  read  of  busses  being  run  in 
London  with  real  "gas.")  Necessity  is  the  mother  of 
invention  and  many  of  these  inventions,  once  introduced, 
will  remain  in  use.  It  is  clear  that  economies  forced 
by  war  will  have  important  after  effects.  Those 
who  look  forward  to  the  end  of  the  war  with  the  idea 
that  they  will  then  resume  "business  at  the  old  stand" 
are  in  danger  of  experiencing  a  rude  shock.  It  is  im- 
possible to  predict  what  will  occur,  but  it  is  safe  to  as- 
sert that  few  things  will  be  the  same  after  the  war,  and 
the  trends  should  be  studied  carefully  from  day  to  day. 


ing  the  schedule  of  rollings,  actual  rollings,  shipments, 
and  of  great  importance,  a  statement  of  reasons  for 
retarded  output.  The  reports  require  the  name  of  each 
customer  and  the  priority  class  in  which  the  order  is 
entered.  The  committee  thus  has  actual  control  over 
all  work  done  in  the  steel  business. 

Reports  are  required  of  all  stocks  in  Great  Britain 
of  certain  listed  scarce  material,  and  from  time  to  time 
the  Minister  of  Munitions  takes  possession  of  all  stocks 
of  certain  character.  This  has  been  done  with  regard 
to  brass,  brass  scrap,  copper  and  copper  ore. 


Priority  of  Shipment  and  Manufacture 

The  Priority  Shipment  Bill  is  ready  for  the  Presi- 
dent's signature.  Under  its  terms,  says  the  New  York 
Times,  the  President  is  empowered  to  order,  through 
the  Interstate  Commerce  Commission  or  such  persons 
as  he  may  designate,  that  preference  be  given  by  com- 
mon carriers  in  the  transportation  of  such  commodities 
as  he  may  deem  essential  to  the  national  defense.  Pro- 
vision is  made  for  the  maintenance  by  the  railroads  of 
a  central  board  at  Washington,  such  as  the  existing 
Railroads'  War  Board,  to  carry  out  the  President's  pri- 
ority orders.  Obstruction  or  interference  with  the 
orderly  movement  of  interstate  or  foreign  commerce  is 
forbidden  under  penalty  of  fine  and  imprisonment,  but 
there  is  a  provision  that  nothing  in  the  bill  shall  be 
construed  to  repeal  or  modify  that  section  of  the  Clay- 
ton anti-trust  law  which  allows  labor  to  strike  peace- 
fully to  secure  its  demands. 

The  broader  subject  of  priority  in  manufacture  is 
dealt  with  in  a  bulletin  issued  by  the  Railroads'  War 
Board.  While  the  War  Industries  Board  is  determin- 
ing what  should  be  done  in  this  country  regarding  pri- 
ority, says  the  bulletin,  it  may  be  well  to  present  to 
business  men  what  has  been  done  in  England  toward 
solving  the  problem  as  it  exists  there. 

The  priority  branch  in  England  has  for  its  function 
the  bringing  about  of  harmonious  action  between  the 
different  departments  of  government,  the  railroads, 
mines  and  other  quasi-public  service  and  approved  in- 
dustry. These  public  interests  were  prior  to  the  cre- 
ation of  the  committee,  in  competition  among  them- 
selves for  their  share  of  raw  materials,  manufacturing 
capacity,  and  labor  of  the  country. 

The  committee  meets  every  day,  and  no  priority  can 
be  granted  unless  all  present  agree.  One  objection  re- 
jects an  application,  but  this  decision  is  not  final.  The 
manufacturer  is  not  compelled  to  accept  work  from  the 
government.  When  a  manufacturer  accompanies  an 
order  to  another  manufacturer  with  a  certificate  which 
would  entitle  the  order,  if  accepted,  to  priority,  the  man- 
ufacturer to  whom  the  order  is  tendered  need  not  accept 
it  unless  he  desires  to  sell.  There  is,  however,  strong 
indirect  pressure  to  accept  priority  orders  because  they 
give  assurance  that  steel  and  other  scarce  raw  materials 
may  be  secured,  that  transportation  will  be  afforded,  and 
also  that  a  plant  engaged  upon  priority  work  will  have 
an  adequate  supply  of  labor. 

The  priority  committee  orders  from  time  to  time 
that  no  scarce  materials  shall  be  used  except  on  war 
work  or  other  work  of  national  importance.  The  steel 
controller  receives  weekly  reports  from  rolling  mills  giv- 


War  Census  of  Geologists 

Washington  Correspondence 

A  census  of  the  geologists  of  the  country  is  now 
being  made  by  the  United  States  Geological  Survey  in 
cooperation  with  the  geology  committee  of  the  National 
Research  Council  and  the  Association  of  American  State 
Geologists.  Blanks  are  being  mailed  to  geologists  to 
be  filled  in  with  such  data  of  their  careers  as  will  en- 
able the  Government  to  know  what  resources  it  has  at 
its  disposal  in  this   particular  field. 

The  first  inquiries  are  being  mailed  to  members  of 
the  Geological  Society  of  America,  to  Section  E  of 
the  American  Association  for  the  Advancement  of  Sci- 
ence and  to  the  Association  of  American  Geographers. 
It  is  asked  that  individual  geologists  and  geographers 
send  in  the  names  of  those  who  may  not  be  members 
of  societies.  In  this  way  it  is  believed  that  a  list  in- 
cluding practically  all  the  geologists  in  the  country 
can  be  compilea.  The  experience  of  the  Bureau  of 
Mines  in  compiling  a  list  of  the  mining  engineers 
brought  forth  the  fact  that  many  additional  names  will 
be  submitted  by  those  answering  the  inquiry.  The 
Bureau  of  Mines  sent  out  5000  blanks,  but  received 
7500  names  of  engineers. 


Redistribution  of  Freight  Cars 

Reports  from  the  Car  Service  Commission,  says  a 
bulletin  of  the  Railroads'  War  Board,  show  that  orders 
have  been  given  to  36  separate  railroads  to  ship  imme- 
diately 68,814  freight  cars  to  54  other  railroads.  These 
cars  are  being  moved  without  load  and  in  the  quickest 
possible  time. 

The  reports  show  further  that  46,682  cars  have  ac- 
tually been  received  by  the  roads  for  whose  benefit  this 
arbitrary  movement  is  ordered,  and  that  51,795  cars 
have  already  been  delivered  by  the  initial  roads  to  in- 
termediate lines  in  the  direction  of  ultimate  destina- 
tion. To  move  freight  cars  from  one  road  to  another 
regardless  of  ownership  is  something  new  to  American 
usage. 

Among  the  immediate  and  important  results  of  thi''. 
redistribution  of  cars  are  the  following: 

Within  30  days  from  the  date  that  the  Government 
placed  its  first  orders  for  cantonment  materials,  the 
railroads  have  delivered  more  than  12,000  car-loads  of 
lumber  and  other  building  supplies  to  the  16  canton- 
ments under  construction.  Additional  trains,  loaded  to 
capacity  with  lumber,  bricks,  piping  and  all  other  ma- 
terials needed  to  construct  cities  capable  of  accommodat- 
ing 40,000  inhabitants,  are  arriving  daily. 
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To  tlhe  miner  let 
me  say  that  Sue 
staedswIhieretSTie 
farmer  does  I  the 
work  ©f  the  world 
waits  on  himio  If 
he  slacks  or  falfls 
armies  and  states- 
inmen  are  helplesa. 
He  also  is  enlisted 
llhie  great  service 
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Drilling  Contest  at  Tonopah 

In  the  old  days,  what  mining  camp  did  not  have 
its  drilling  contests,  where  the  "boys"  pounded  steel, 
single-handed  or  double-handed,  not  only  for  the  prizes 
offered  and  for  the  glory  of  winning,  but  for  the  down- 
right fun  of  it,  and  what  a  transfer  of  wages  took 
place  after  it  was  all  over!  Even  the  faro  bank  and 
the  roulette  wheel  were  neglected  while  a  contest  was 
on. 

Tonopah  celebrated  the  Fourth  and  fifth  of  July 
with  a  drilling  contest,  brawn  giving  way  to  the  more 
modern  method — the  machine. 

Prizes,  $400  to  the  winner,  $300  second,  $200  third 
and  $100  fourth,  were  offered  to  the  man  who  could 
drill  the  deepest  hole  in  8  min.,  including  time  re- 
quired for  coupling  air  and  water  hose;  95-lb.  air 
and  about  70-lb.  water  pressure  were  furnished,  and 
the    contest    was    open    to    all    who    had    resided    in 

MACHINE-DRILL  CONTEST  AT   TONOPAH.   XEV. 

July    4   AND  5.     1917 

Inches 
Name                             Machine            Drilled  Bit  Used 
Thomas  Bacho Ingereoll-Rand  4 1  J-  Can- 
George  Lynch Denver  Rock  Drill  44H  Carr 

W.  R.  Marshall Ingersoll-Rand  52}  Can- 
Harold  Hanson Ingersoll  Rand.  .  .  .  46}  Carr 

James  E.  Martin Ingersoll-Rand,.-  44'.  Butler 

Charles  Dahlin IngersoU-Rand        .  48}  Carr 

J.  D   Perovitch Denver  Rock  Drill  44}  Can- 
James  Burke Sullivan   58;  6-point  starter.  Carr  finisher 

Bert  Conley Ingersoll-Rand    ..  .  27}J  Carr  1st  and  2nd,  6  point  fin- 
Charles  Lefevre Sullivan. 42}  6-point  starter,  others  Can 

J.  W.  Stevens Ingersoll-Rand 54^4  Carr 

W.  E   Johns Cochise 26^  Carr 

Oscar  Ryden Ingersoll-Rand ...  53}  4-point  Carr 

Samuel  Hodge IngersoU-Rand.  .  .  .  52i  Ordinary  4-point 

Albert  A.  Ciute Ingersoll-Rand    .  .  .  52'  Ordinary  4-point 

Benjamin  Richardson. .    Denver  Rock  Drill  51}  Can- 
Isaac  Hill Cochise .  36i  Carr 

Mike  Chorovich Cochise 28  'j  5-point  starter,  others  Can- 
Victor  Mandich Ingersoll-Rand ....  48}  Carr 

E   Carlson   Ingersoll-Rand.  .  .  .  49}  4-point  starter,  others  Carr 

Mark  Leetich IngersoU-Rand....  57}  Ordinary  4-point 

(DriUing     off     third 

place) IngersoU-Rand   ..  .  60}  Ordinarj- 4-point 

Bernard  Barry IngersoU-Rand....  53}|  Ordinary  4-point 

-■Vndrew  Loukliula IngersoU-Rand..,.  481  Ordinary  4-point 

H.  Harper Ingersoll-Rand.  .  .  .  55}  Ordinary  4-point 

Adam  Ogi Ingersoll-Rand ....  57}  Ordinary  4-point 

(DriUing      of      third 

place) IngersoU-Rand ....  563  Ordinary  4-point 

Oscar  Rivi IngereoU-Rand    .  .  .  61,^  Carr 

T.  M.  Spencer IngersoU-Rand.  .  .  .  37}  Carr 

Bert  Wilder Sullivan 48i  Carr 

J.  .S.  WiUiams IngersoU-Rand        .  43}|  Can 

John  Zeuker Denver  Rock  DriU  4IH  Can.  4-point 

J.  E   Dunlap Denver  Rock  DriU  45^  Carr 

Jalmar  Maki Ingersoll-Rand  54  Carr 

-\be  Farrow Denver  Rock  Drill .  26}  Carr 

WiUiam  Johns Denver  Rock  DriU .  43}  Can 

Hany  Koocher Ingersoll-Rand   .  .  53||  Can 

Distance 
Wumers  Prize     DrUled.  In. 

First  place Oscar  Rivi    $400  6 1 A 

Second  place James  Burke 300  58} 

200  57} 


Third  place Mark  Leetich . 

Fourth  place Adam  Ogi 


100 


57! 


Esmeralda  or  Nye  County  for  a  period  of  90  days 
prior  to   the  contest. 

There  were  42  entries,  and  35  finished;  machines 
up  to  2i-in.  cylinders  were  allowed.  It  was  not  a 
machine  test,  but  a  go-in-and-win-with-whatever- 
machine-you-may-have   contest. 

A  coach  was  allowed  each  contestant  (but  not  to 
assist  with  anything  but  advice)  and  Rocklin  granite 
from  California  was  provided  for  the  contestants  to 
work  on. 

The  accompanying  table  gives  the  results,  which 
being   reduced  show: 

Deepest  hole  drilled  by  winner,  61:'.    inches. 

Shallowest  hole,  26^4  inches. 

Average  of  37  holes,  including  two  drilled  for  tie  for  third 
place,  47J  inches. 

Mean,  between  deepest  and  shallowest  hole,  43"^5  inches. 

Number  of  holes  drilled,  which  exceeded  the  general 
average,  21. 


It  is  interesting  to  note  that  the  distances  drilled 
are  greater  than  those  made  by  hand-work  in  double 
the  time,  the  connecting  of  the  air  and  water  hose 
requiring  about  ]  min.  In  other  words,  the  one-man 
machine  does  twice  the  drilling  of  the  best  pair  of 
the  old-time  hand  drillers.  It  is  hoped  that  other  dis- 
tricts will  follow  the  example  of  Tonopah. 


Research  Work  of  the  Experimental 
Stations  of  the  Bureau  of  Mines 

Washington  Correspondence 

Experiments  with  low-grade  and  complex  ores  at  the 
Salt  Lake  City  station  of  the  United  States  Bureau  of 
Mines  have  reached  the  stage  where  work  on  a  com- 
mercial scale  is  taking  the  place  of  the  laboratory  work 
which  has  been  in  progress. 

At  the  Seattle  station  every  effort  is  being  made  to 
push  forward  as  rapidly  as  possible  the  ambitious 
program  that  has  been  mapped  out.  The  University 
of  Washington  is  cooperating  with  the  Bureau  of  Mines 
in  the  study  being  made  of  electrometallurgical  prob- 
lems. One  of  the  interesting  subjects  receiving  atten- 
tion at  present  is  the  waste  tin-can  problem.  This 
work  involves  the  study  of  the  volatilization  of  tin, 
lead  and  zinc  and  the  bringing  of  residual  steel  to 
"pitch."  It  also  involves  the  treatment  of  flue  dust.  The 
work  is  being  done  with  an  oil  reverberatory  furnace. 
As  a  result  of  the  existing  need,  special  efforts  are 
under  way  in  the  hope  of  devising  means  to  make 
available  the  low-grade  chalcopyrite-pyrrhotite  ores  of 
the  Northwest. 

Thomas  Varley,  recently  made  superintendent  of  the 
Seattle  station,  is  devoting  a  considerable  portion  of  his 
personal  attention  to  the  study  of  gravitation  processes 
of  ore  treatment,  while  Will  H.  Coghill  is  specializing  on 
flotation  processes. 

The  scope  of  the  work  being  conducted  at  Moscow 
in  cooperation  with  the  University  of  Idaho  will  be 
limited  at  present  to  a  study  of  ore-dressing  problems 
and  the  prevention  of  mineral  waste.  C.  A.  Wright, 
until  recently  connected  with  the  Salt  Lake  station,  has 
been  placed  in  direct  charge  of  the  work  at  Moscow. 
A  preliminary  survey  of  the  Idaho  mining  districts  is 
being  made  by  E.  K.  Soper,  the  bureau's  consulting 
metallurgist.  Messrs.  Varley  and  Wright  are  accom- 
panying him  on  many  of  these  trips. 

The  cooperative  work  with  the  Oregon  Bureau  of 
Mines  and  Geology  includes  ore  dressing,  hydrometal- 
lurgical  and  coal-mining  problems.  R.  R.  Hornor,  one 
of  the  bureau's  mining  engineers,  now  is  in  Washing- 
ton, where  he  just  has  completed  an  inspection  of  the 
Springdale,  Loon  Lake,  Chewelah  and  Northport  dis- 
tricts to  collect  definite  information  regarding  their 
low-grade  ores.  Mr.  Hornor  also  has  been  inspecting 
black-sand  deposits. 

Arrangem.ents  have  been  completed  whereby  the  sta- 
tion at  Tucson  will  cooperate  actively  with  the  station 
at  Golden,  Colo.,  in  a  special  study  of  the  rare  metals 
in  the  Southwest.  C.  E.  Van  Barneveld,  the  super- 
intendent of  the  Tucson  station,  is  at  present  engaged 
in  the  observation  of  copper-mining  methods  in  the 
mines  of  Ray,  Arizona. 
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Through  a  Perspective  Glass 

THE  course  of  prices,  if  left  to  themselves,  is  not 
difficult  to  forecast.  There  need  not  be  all  the  pres- 
ent fuss  about  the  subject  and  all  the  threats  to  tamper 
with  the  machinery,  which  is  so  disturbing  business. 
If  the  perspective  glass  be  turned  on  the  several  indus- 
tries, we  can  obtain  excellent  pictures  of  situations  that 
are  perfectly  normal.  Let  us  regard  the  metal  indus- 
tries. 

Turning  first  to  zinc,  we  observe  a  metal  in  which  the 
fire  has  burned  out.  It  was  the  first  to  run  through  the 
gamut  of  extravagance  and  was  the  first  to  return  to 
normal  conditions.  We  do  not  mean  normal  as  com- 
pared with  before  the  war,  but  normal  according  to 
present  standards.  It  will  be  remembered  that  long 
ago  we  forecasted  the  time  when  prices  would  settle 
upon  a  relatively  high  plane,  upon  which  there  would 
be  no  more  profit  in  production  than  with  ante-bellum 
conditions.  In  zinc  that  plane  appears  to  be  about 
8(5  9c.  per  lb.,  compared  with  about  5c.  before  the  war ; 
that  is,  the  present  plane  is  about  60  to  80''c  higher, 
with  producers  making  the  same  complaints  of  narrow 
margins  that  they  used  to  at  5  cents. 

This  is  the  fixing  of  the  price  for  spelter  by  the  com- 
posite of  opinion  of  all  the  people  who  are  interested, 
which  is  expressed  in  the  market  according  to  the  law 
of  supply  and  demand,  and  it  is  a  truer  verdict  than  the 
Federal  Trade  Commission,  or  any  other  commission, 
ever  will  make.  Unsold  stocks  of  spelter  have  accumu- 
lated, the  market  has  its  normal  balance  wheel,  and  the 
Government  has  reverted  to  its  old  policy  of  asking  for 
Sid.s  and  awarding  to  the  lowest  bidder.  Many  pro- 
ducers have  already  closed  their  works.  If  the  world 
needs  more  spelter  than  is  being  produced  at  present,  it 
i:an  get  it  only  by  raising  the  price  so  that  idle  plants 
may  be  operated  profitably  again.  Yet  it  is  .scarcely  18 
months  ago  that  spelter  was  quoted  around  20c.  per 
lb.     That  high  price  destroyed  itself.     Such  is  the  law. 

What  is  true  of  spelter  is  also  true,  in  the  main,  of 
.'leveral  of  the  minor  metals;  namely,  antimony,  ([uick- 
ailver  and  tungsten.  It  wa.s  true  also  of  sulphuric  acid 
until  the  interruption  of  ocean  traffic  checked  the  supply 
of  raw  material.  In  none  of  the.se  things  is  there  any 
need  of  price  fixing.  The  market  is  taking  care  of  it- 
self. As  compared  with  ante-bellum  conditions  the  price 
for  sulphuric  acid  is  very  high,  but  would  it  not  be  pre- 
posterous for  anyone  to  talk  about  reducing  that  price 
just  because  it  is  high?  On  the  contrary,  the  Govern- 
ment itself  is  moving  heaven  and  earth  to  interest  capi- 
tal in  the  exploitation  of  new  deposits,  because  it  wants 
the  raw  material,  and  the  high  price  is  pointed  out  as 
the  inducement. 


Turning  the  perspective  glass  upon  copper,  we  do 
not  find  that  in  the  market  for  this  metal  there  was  any 
extravagant  rise.  In  1916  there  was  a  quotational 
average  of  27.2c.,  but  the  producers  realized  for 
the  .-ale  of  their  entire  output  not  more  than  25.7c. 
Lookiupf  back,  we  find,  in  1906,  a  quotational  aver- 
age of  about  20.5c.  and  an  average  of  about  19c. 
actually  realized.  Considering  the  increased  cost 
of  production,  the  price  of  copper  was.  perhaps,  no 
higher  relatively  in  1916  than  it  was  10  years  previously 
with  purely  industrial  conditions,  but  the  profits  of  the 
producers  were  enormously  enhanced  by  their  ability 
to  sell  a  great  deal  more  copper.  However,  at  the  end 
of  1916  the  copper  position  seemed  to  be  tottering  on 
the  verge  of  a  gradual  decline  that  would  be  attributed 
to  increased  production.  The  expected  increase  did  not 
happen,  however,  owing  in  the  first  place  to  labor 
troubles  at  the  refineries;  in  the  next  place  to  increas- 
ing inefficiency  of  labor;  and  then  to  additional  delays 
in  the  providing  of  new  capacity.  Finally,  the  general 
strikes  at  the  mines,  reducing  the  supply  of  crude  cop- 
per and  compelling  refineries  to  be  closed,  produced  an 
actual  shortage  of  copper  and  consequently  strengthened 
the  statistical  position  of  this  metal.  Manifestly,  the 
most  important  thing  at  present  is  to  encourage  pro- 
duction in  all  possible  ways,  not  to  discourage  it.  The 
serious  curtailment  of  production,  however,  already  ex- 
perienced is  directly  attributable  to  the  fear  that  a  low 
price  for  copper  named  arbitrarily  by  the  Government 
would  necessitate  a  reduction  in  wages  at  a  time  when 
cost  of  living  continues  high  and  is  even  advancing. 

Lead  exhibits  conditions  peculiar  to  itself.  A  large 
part  of  the  production  of  this  metal  goes  into  con- 
sumption on  average  price  contracts.  The  Government 
seems  to  be  requiring  about  8000  tons  per  month,  or 
about  one-sixth  of  the  domestic  production  of  lead, 
which  must  be  taken  out  of  the  small  quota  that 
the  producers  have  free  from  contracts.  The  pro- 
ducers and  the  Government  having  fixed  a  price  of 
8c.  by  agreement,  the  price  that  demand  and  supply  de- 
termines for  the  remainder  of  the  output  is  at  present 
about  3c.  a  lb.  higher.  This  is  a  case  where  the  sub- 
fraction  of  a  large  supply  by  the  Government  cau.ses 
the  public  to  pay  an  enhanced  price  for  what  is  avail- 
able to  it.  The  situation  is  aggravated  by  the  average- 
price  contracts,  which  results  in  the  market  being 
made  really  on  the  sale  of  a  very  small  proportion  of 
lead.  The  large  producers  have  for  a  long  time  beenJ 
disinclined  to  strangle  their  customers  and  have  en-l 
deavored  to  restrain  the  advance  in  the  market,  but  iti 
could  not  be  done,  and  the  price  determining  the  settle-l 
ment  of  the  average-price  contracts  had  to  move  up  in] 
conformity  with  the  price  made  for  the  free  lead. 
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Manifestly,  that  which  the  producers  themselves  have 
failed  in  doing — namely,  the  fixing  of  a  lower  price  for 
lead  and  maintaining  it — cannot  be  done  by  the  Govern- 
ment, unless  the  Government  decrees  that  lead  shall  no 
longer  be  used  for  certain  purposes  of  consumption. 
That  would  work  great  hardship  on  many  people,  some 
of  whom  would  be  crippled  in  business,  while  others 
would  be  ruined.  Left  to  itself  the  market  is  saying 
who  shall  have  lead  and  who  shall  not  by  determining 
a  price  that  can  be  paid  only  by  those  who  need  it  most. 
Clearly,  what  is  needed  in  the  lead  industry  is  more 
production,  not  interference.  There  are  two  eminently 
practical  things  that  can  be  done  by  the  Government  in 
this  industry  at  this  juncture:  (1)  It  can  make  a  sta- 
tistical survey  of  consumption  and  urge  economy  in  use 
of  the  metal  for  purposes  where  not  indispensable;  can 
urge  people  to  postpone  repainting  their  houses,  for 
example,  and  thus  can  reduce  consumption  in  the  same 
way  that  Mr.  Hoover  is  reducing  the  consumption  of 
wheat.  (2)  Remove  the  duty  on  imports  and  admit  the 
output  of  Mexico,  which  will  immediately  become  a 
factor  in  our  market.  That  would  be  a  distinctly  ameli- 
orative measure. 

The  most  embarrassing  situation  has  been,  and  is, 
with  iron  and  steel.  For  these  products  there  has  been 
a  steady  advance  ever  since  the  middle  of  1915,  which 
has  but  lately  reached  its  maximum.  In  1914  prices 
for  iron  products  fell  to  low  ebb.  In  1915  there  was  a 
slow  and  steady  improvement,  but  it  was  not  until  De- 
cember that  the  price  for  steel  billets  rose  above  figures 
prevailing  in  1913,  an  ante-bellum  year.  The  great  ad- 
vance occurred  in  1916,  due  to  the  enormous  demand 
for  shell  steel,  for  ship  plates,  railway  material,  etc. 
Mills  were  utterly  unable  to  take  all  the  business  that 
was  offered.  During  the  first  part  of  1916  this  situation 
became  worse,  and  we  found  bessemer  pig  iron  in  July 
at  an  average  of  $57.45,  against  prices  of  $15{a$18  pre- 
vailing before  the  war.  Steel  billets  were  at  $100, 
against  $20  before  the  war  and  even  as  late  as  the  mid- 
dle of  1915.  Plates  were  10c.  per  lb.,  against  4ic.  at 
the  end  of  1916  and  ante-bellum  prices  ranging  from 
1  to  lie.  At  the  middle  of  1915  plates  were  1.16c.,  and 
at  the  end  of  1915  they  were  about  2c.  No  other  major 
industry,  not  even  zinc,  experienced  any  such  inflation 
as  this,  which  was  manifestly  due  to  the  excessive  de- 
mand on  manufacturing  capacity,  for  raw  material  rose 
in  no  such  proportion. 

With  the  United  States  entering  the  war  at  the  very 
apex  of  this  inflation  in  steel,  and  needing  enormous 
quantities  of  the  material  for  shipbuilding,  shells,  etc., 
it  was  but  natural  that  objections  should  be  raised  to 
paying  the  extravagant  prices  prevailing  in  the  marke";. 
In  fact,  the  crest  of  the  upward  movement  in  prices  had 
passed,  or  was  passing.  The  natural  law  was  operating 
in  this  industry  just  as  in  all  others.  On  the  one  hand, 
the  fabulously  high  prices  were  extinguishing  consump- 
tion for  domestic  peaceful  purposes.  On  the  other  hand, 
production  was  increasing,  stimulated  by  the  high 
prices.  The  production  of  steel  ingots  in  1916  was 
about  41,500,000  tons.    The  present  capacity  is  estimated 


at  about  50,000,000  tons,  with  about  3,800,000  tons 
building  additional.  No  doubt,  the  President,  or  Mr. 
Daniels,  or  Mr.  Baker  will  eventually  be  credited  with 
having  broken  the  steel  market,  but  for  weeks  back  it 
has  been  patent  that  prices  had  started  downward  and 
there  would  be  no  renewal  of  large  buying  until  the 
market  had  descended  to  a  lower  level.  While  that  was 
inevitable,  however,  the  Government  had  already  started 
upon  an  elaborate  program,  could  not  wait  for  what  was 
going  to  happen  and  was  bound  to  do  something  drastic. 
The  rational  thing  to  do  will  be  for  the  Government  and 
the  steel  makers  to  come  together  in  some  reasonable 
agreement  and  adopt  some  policy  for  the  restriction  of 
consumption  that  is  not  immediately  necessary. 

The  enormous  demands  for  steel  and  many  other 
products  have  naturally  been  reflected  in  the  coal  in- 
dustry. Although  the  supply  of  coal  existing  in  the 
earth  is  abundant,  although  operators  have  endeavored 
to  produce  more  of  it,  even  to  the  extent  of  opening  up- 
ward of  1200  new  mines  during  the  last  year,  the  pro- 
duction has  not  increased  very  materially.  In  this  in- 
dustry the  shortage  of  labor  appears  to  be  the  govern- 
ing condition.  Not  long  ago,  coal  operators,  under  the 
leadership  of  Mr.  Peabody,  discussed  conditions  with 
representatives  of  the  Government  led  by  Secretary 
Lane,  and  both  parties  reached  an  agreement  and  fixed 
the  price  of  bituminous  coal  at  $3  per  ton,  which  is  to  be 
compared  with  about  $1.50  per  ton  in  normal  times 
Considering  the  increased  cost  of  production  and  th€ 
scale  of  inflation  in  all  other  industries,  that  does  not 
look  like  an  unreasonable  price.  However,  the  agree- 
ment on  the  part  of  the  Government  was  repudiated  b\ 
Secretaries  Daniels  and  Baker,  and  the  price  of  coal  is 
now  awaiting  the  arbitrary  adjudication  of  the  supremt 
powers.  In  any  other  country  this  repudiation  of  Sec- 
retary Lane  would  have  been  the  occasion  of  a  split  ir 
the  ministry,  but  Washington  does  not  apparently  mine 
such  things,  although  it  is  to  be  noticed  that  lately  Sec 
retary  Lane  has  been  less  in  evidence,  which  in  itsell 
is  a  cause  for  alarm,  inasmuch  as  he  is  one  of  the  few 
members  of  the  Cabinet  who  has  the  confidence  of  al 
the  intelligent  people. 

Just  now,  the  country  is  confronted  by  a  shortage  ol 
manganese  ore  and  of  sulphur  ore.  The  prices  foi 
those  raw  materials  have  been  bid  up  to  high  figures 
and  those  prices  are  stimulating  domestic  production  ir 
the  desired  way.  In  these  cases  Washington  looks  wit! 
distinct  favor  upon  the  operation  of  the  law  of  suppb 
and  demand. 

The  Matter  of  Prices 

WITH  respect  to  the  matter  of  prices,  confusion  ii 
Washington  seems  to  become  worse  confused.  Th( 
President  has  been  taking  an  active  part  in  the  discus 
sions,  but  evidently  he  is  as  much  confused  as  anybody 
and  perceives  that  the  matter  is  not  so  simple  as  ii 
looked  to  him  when  he  made  his  sentimental  address  t( 
the  people  about  a  month  ago.  On  Aug.  8  Judge  Lovett 
in  behalf  of  the  purchasing  committee  of  the  War  In 
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istries  Board,  isued  a  statement  to  the  public  which 

mprised  the  following  declarations: 

It  is  the  purpose  of  the  War  Industries  Board  to  carry 
t  the  policy  recently  announced  by  the  President,  and  with 
lich  the  members  of  the  board  are  in  complete  accord,  that 
the  purchase  of  war  materials  in  this  country  our  allies 
all  be  charged  no  more  than  our  own  Government  has  to 

Guns  and  ammunition  employed  against  our  enemy  are 
r  our  benefit  as  much  when  used  by  our  allies  as  when 
ed  by  our  own  men.  and  it  is  obviously  unjust  to  require 
r  allies  when  fiphting  our  battle  to  pay  our  own  people 
are  than  our  own  Government  pays  for  the  materials 
cessary  to  carry  on  the  war. 

With  the  above  everybody  will  concur.     Never  in  all 

e  controversy  heretofore  has  there  been  any  dissent 

om  this  principle.     However,  Mr.  Lovett  proceeds  to 

y: 

But  this  policy  has  two  important  limitations.     First,  it 
to  be  reciprocal.     The  allies  must  henceforth  apply  the 
me  principle  in  dealing  with  their  own  producers  and  in 
lling  to  us  and  in  selling  to  each  other. 
Second,  the  arrangement  must  be  limited  to  war  materials, 

order  to  protect  our  own  industry.  We  must  not  allow 
w  materials  sold  by  our  producers  at  prices  patriotically 
needed  to  our  Government  and  its  allies  for  war  pui-poses 

be  diverted  to  industry  and  trade  abroad  which  may 
me  in  competition  with  our  own  manufacturers  and  pro- 
cers.  Measures  will  be  taken  by  the  board  for  the  best 
ssible  assurance  that  materials  sold  at  a  concession  in 
ices  for  war  purposes  shall  be  applied  only  to  war  pur- 
ses. 

To  this  also  will  everybody  subscribe.  It  recognizes 
lat  producers  have  been  saying  all  along;  namely,  that 
is  unfair  to  expect  them  to  supply  the  foreign  govern- 
=nt3  with  material  at  special  prices,  not  only  for  muni- 
)ns  but  also  for  industrial  purposes  that  may  include 
mpetition  with  American  manufacturers  subject  to 
gher  prices. 

After  Mr.  Lovett  has  displayed  this  excellent  sense, 
is  paralyzing  and  mystifying  to  find  him  saying: 

The  War  Industries  Board  has  not  yet  had  and  may  not 
ve  occasion  to  deal  with  the  question  of  prices  to  be 
arged  the  public,  but  it  seems  proper  in  this  connection 
direct  attention  again  to  the  following  from  the  state- 
;nt  of  the  President  on  that  subject:  "We  must  make  the 
ices  to  the  public  the  same  as  the  prices  to  the  Govern- 
>nt.  Prices  mean  the  same  thing  everywhere  now.  They 
;an  the  efficiency  of  the  Nation  whether  it  is  the  Govern- 
int  that  pays  them  or  not.    They  mean  victory  or  defeat." 

This  is  nonsensical.    Commodities  are  being  consumed 

r  purposes  that  are  not  immediately  necessary.     Ow- 

g  to  such  demand,  the  prices  for  many  things  are 

ordinately  high.     Their  highness  will  sooner  or  later 

minate  certain  demands.     Coincidentally,  production 

11  be  increased.     Then  prices  will  come  down  to  the 

lint  that  reflects  cost  of  production.    This  is  automatic 

id  axiomatic. 

This  subject  has  been  discussed  at  such  length  that 

is  scarcely  necessary  to  enlarge  upon  it.     The  Gov- 

nment  can   say  that  certain   persons  shall   not   have 

mmodities,  and  prices  will  then  be  reduced  summarily, 

will  also  he  the  business  of  many  manufacturers. 
r  the  Government  may  take  over  and  operate  all  mines, 
ills  and  works  and  distribute  their  products.     Either 

these  expedients  is  too  gigantic  for  consideration. 
The  uselessness  of  all  this  discussion  and  controversy 
hen  the  Government  has  the  power  to  offset  high  prices 
id  adjust  all  inequalities  in  cost  of  production  by  tax- 
ion,  which  power  it  proposes  to  exercise,  is  evident. 


It  may  be  said,  indeed,  that  the  exercise  of  such  means 
does  not  help  the  case  of  the  munitions  supplies  of  our 
European  allies.  Very  well  then,  let  the  American  Gov- 
ernment pay  to  them  in  cash,  not  lend,  such  sums  of 
money  out  of  its  own  taxes  as  will  equalize  things  to 
them. 

The  plan  of  an  arbitrary  general  reduction  in  prices 
is  so  preposterous,  so  dangerous  and  so  contrary  to  eco- 
nomic law  that  we  have  not  looked  for  such  an  experi- 
ment by  Washington — do  not  look  for  it  even  now.  Yet 
there  is  the  possibility  that  Washington  will  try  it  and 
will  pursue  it  until  it  has  been  broken  down  and  its 
impracticability  has  been  demonstrated.  In  the  mean- 
while there  will  be  damage  done  that  it  will  be  difficult 
to  repair. 

The  Colorado  School  of  Mines 

THE  Colorado  School  of  Mines,  which  has  acquired 
an  unenviable  reputation  for  student  disorders  and 
unscholarly  atmosphere,  has  been  figuring  recently  with 
a  trouble  which  may  be  considered  to  cap  the  climax. 
We  have  been  slow  to  express  any  opinion  about  it,  hav- 
ing taken  the  pains  to  hear  both  sides.  After  all,  the 
case  seems  to  be  simple. 

The  striking  students  behaved  in  a  disgraceful  way.  No 
less  disgraceful  was  the  behavior  of  the  trustees.  Indeed, 
theirs  was  the  more  disgraceful  for  they  were  older 
men  and  should  have  known  better  how  to  act.  The 
president  of  the  institution  should  have  been  supported 
even  if  he  had  been  an  incompetent.  In  this  case  he 
was  not  only  a  highly  competent  and  professionally  es- 
teemed gentleman  and  engineer,  but  also  his  position  in 
the  school  controversy  was  correct  in  all  respects. 

The  fundamental  trouble  with  the  Colorado  School  of 
Mines  is  a  poor  board  of  trustees,  for  which  the  gov- 
ernors of  the  state  have  been  responsible.  The  present 
governor  is  singularly  responsible,  for  the  truth  of  the 
matter  has  been  bluntly  revealed  to  him  in  a  way  to 
which  he  should  have  paid  attention.  But  having  chosen 
to  shut  his  eyes  to  the  truth,  he  must  continue  to  shoul- 
der the  responsibility. 

This  is  a  pity,  for  the  reputations  of  his  state  and 
one  of  its  leading  institutions  of  learning  suffer,  and 
especially  is  this  a  mortification  to  the  serious  part  of 
the  alumni  of  the  Golden  school,  comprising  many  use- 
ful and  well-known  engineers,  who  de.serve  better  treat- 
ment. They  do  not  like  to  see  their  alma  mater  made 
the  subject  of  joke  and  jibe.  Nor  do  we,  who  have  at 
heart  the  interest  of  all  the  mining  schools,  which  con- 
stitute the  struts  of  our  beloved  industry. 

Ex-President  Parmelee  knows  that  his  unhappy  ex- 
perience at  Golden  did  not  cause  him  to  depreciate  « 
whit  in  the  esteem  of  his  professional  colleagues.  The 
persons  who  lost  were  the  incompetent  majority  of  the 
board  of  trustees  and  the  unscholarly,  striking  students, 
who  will,  like  the  mutinous  soldiers  of  Russia,  individu- 
ally wear  a  black  band  of  disgrace  until  they  have  re- 
deemed themselves  by  some  signal  exhibition  of  correct 
conduct.     But  for  redemption  of  the  Golden  school  it 
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will  be  necessary  for  the  governor  of  the  state  to  appoint 
a  new  board  of  trustees,  and  the  new  board  must  use 
strong  disinfectants  to  remove  all  odors  of  politics  and 
petty  interests.  And  some  authority  must  abolish  the 
system  of  annual  election  of  president  and  faculty  and 
abate  its  pernicious  influence.  Until  those  things  are 
done  the  Colorado  School  of  Mines  cannot  be  expected 
to  regain  rank  among  the  principal  mining  schools  of 
the  country. 


BY  THE  WAY 


The  following  is  from  a  bulletin  of  the  United  States 
Geological  Survey.  Honor  to  whom  honor  is  due,  but 
who  made  the  discovery  mentioned,  the  geologist  or  the 
prospectors?  The  bulletin  says:  "Alaska  lode  tin  was 
discovered,  curiously  enough,  by  a  geologist  of  the  Geo- 
logical Survey,  Department  of  the  Interior,  as  he  was 
helping  two  prospectors  by  crudely  smelting  in  a  camp 
cup  a  piece  of  peculiar-looking  ore  which  the  prospectors 
rightly  suspected  to  be  tin."  Curiously  enough,  potash 
was  discovered  by  the  Survey,  or  was  it  by  its  we-never- 
sleep-detective-like  press  agent? 


Herbert  C.  Hoover  is  responsible  for  the  following 
stoi-y:  "Germany's  claim  that  she  imports  nothing, 
buys  only  of  herself,  and  so  is  growing  rich  from  the 
war,  is  a  dreadful  fallacy.  Germany  is  like  the  young 
man,  whio  wisely  thought  he'd  grow  his  own  garden 
stuff.  This  young  man  had  been  digging  for  about  an 
hour,  when  his  spade  turned  up  a  quarter.  Ten  minutes 
later  he  found  another  quarter.  Then  he  found  a  dime. 
Then  he  found  a  quarter  again.  'By  gosh,'  he  said, 
'I've  struck  a  silver  mine,'  and,  straightening  up,  he 
felt  something  cold  slide  down  his  leg.  Another  quarter 
lay  at  his  feet.  He  grasped  the  truth:  There  was  a 
hole  in  his  pocket." 


A  new  crushing  mill  is  being  offered  for  sale  which 
contains  in  its  "innards"  balls  weighing  400  lb.  each. 
The  circulars  describing  this  apparatus  state  that  it  is 
"so  constructed  as  to  be  transportable  into  the  most  in- 
accessible places."  We  have  all  heard  of  the  Mexican 
"mule  skinner"  method  of  balancing  a  load  on  a  jack  bj' 
using  a  counterbalance  of  rocks,  but  we  are  anxious  to 
know  how  he  is  going  to  transport  crushing  balls  16  in. 
in  diameter  weighing  400  lb.  each,  "into  the  most  in- 
accessible places."  We  have  never  seen  any  mules  in 
the  mountain  country  who  would  like  to  undertake  the 
contract  of  carrying  400-lb.  balls  over  a  bad  mountain 
trail,  and  old  man  Sisyphus  is  probably  busy  or  an  I.  W. 
W.  by  this  time.  The  man  who  receives  this  equipment 
for  his  mine  "back  in  the  mountains"  is  likely  to  give 
this  mill  one  look  and  pass  the  equipment  over  to  the 
gentleman  on  the  little  round  tag  and  cotton  bag  of  the 
well-known  "makin's." 


Charles  Reginald  was  efficiency  personified,  and  al- 
though the  ink  on  his  diploma  was  scarcely  dry,  he  was 
already  assistant  to  the  consulting  engineer  of  a  chrome- 
buying  company  in — let  us  say,  Gwendolyn  County, 
Oregon.    As  in  all  cases  where  competition  between  ore 


purchasers  is  keen,  precise  information  on  certain  points 
was  at  a  premium.  One  night,  the  boss  glanced  over  the 
carbon  copies  in  his  assistant's  record  book.  "What's 
this?  Sample  No.  265,  C.  M.  &  St.  P.  Ry.  Co.,  car  num- 
ber, the  time,  the  place  and  the  man  that  did  it."  "Why, 
Mr.  Eastman,  I'm  sure  I  copied  it  exactly  as  the  tag  is 
marked."  "Great  Siwash,  that  sample  was  taken 
sur-rep-titously  and  you've  sent  the  whole  dope  to  the 
very  assayer  that  runs  the  controls.  Goodnight!"  And 
with  a  slam  of  the  door,  the  boss  registered  departure. 
Turning  to  the  stenographer,  a  crestfallen  Charlie 
hoarsely  whispered:     "Have  I  resigned?" 


A  mixture  of  humor  and  diplomacy  sometimes  outcrops 
near  the  summits  of  financial  eminence.  A  well-known 
engineer-capitalist  required  a  man  to  perform  a  delicate 
mission  in  a  foreign  country,  in  connection  with  possible 
future  mining  work.  It  was  necessary  to  have  a  man 
who  would  know  a  mine  when  he  saw  it  in  the  making, 
a  man  who  could  speak  the  language  of  the  country  and 
who  could  deal  politically  with  the  inhabitants.  A  candi- 
date for  the  mission  was  sent  to  the  mining  engineer. 
After  briefly  outlining  the  situation,  the  big  man  told 
a  "Dooley"  story  of  a  consulting  golf  expert  in  the 
Windy  City,  who  conducted  his  inquisition  of  ambitious 
golfers  as  follows:  "Do  ye  wear  a  red  coat?"  If  the 
candidate  answered  this  question  favorably,  he  would 
be  confronted  by  the  other  crucial  question:  "Do  ye 
know  Mrs.  Potter  Palmer?"  The  consulting  mining  en- 
gineer, turning  to  his  more  youthful  confrere,  said:  "Do 
ye  wear  a  red  coat?  Shure,  an'  I  know  ye  do,  fer  now 
that  I  think  on  it,  I  saw  ye  git  yer  diplomy  up  at  Jimmie 
Kemp's  University.  But,  do  you  know  Mrs.  Potter 
Palmer?"  "I  don't,  but  I  can  meet  her,"  said  the  young 
engineer.    He  got  the  job. 


In  the  July  Americmi  Magazine  John  Hays  Hammond 
in  writing  of  Cecil  Rhodes  gives  this  account  of  the 
formation  of  the  De  Beers  Consolidated:  "South 
Africa  had  its  Sherman  Law,  which  prevented  anyone 
from  owning  more  than  one  claim,  but  the  moment  it 
was  repealed  Rhodes,  although  then  only  27  years  old, 
organized  the  De  Beers  Mining  Co.,  raised  a  million 
dollars  of  capital  and  purchased  almost  half  the  diamond 
area  at  Kimberley.  His  chief  rival  was  the  famous 
Barney  Barnato.  The  output  of  diamonds  greatly  in- 
creased, prices  became  demoralized,  and  the  unsettle- 
ment  which  followed  the  Majuba  disaster  to  British 
arms  caused  widespread  depression.  The  whole  diamond 
business  was  sliding  towards  ruin.  Rhodes,  though 
losing  money,  stuck  to  his  guns.  He  saw  that  the  evil 
rose  from  overproduction,  competitive  price  cutting. 
He  realized  that  the  industry  could  be  saved  only  by 
regulating  output.  He  tried  to  buy  out  Barnato, 
but  that  shrewd  operator,  with  his  own  mighty  ambi- 
tions, would  not  consent  to  be  swallowed  up.  In  the  end 
Rhodes  won  out — as  he  almost  always  did.  In  1888  he 
formed  the  great  De  Beers  Consolidated  Mines,  then 
the  largest  industrial  corporation  in  the  world  and  even 
since  that  time  the  controlling  factor  in  the  world's  dia- 
mond business.  The  De  Beers  claim  was  named 
after  a  Dutchman  interested  in  the  company.  Rhodes 
would  not  have  dreamed  of  giving  his  own  name  to  it, 
but  Rhodesia,  an  empire  as  large  as  all  of  France, 
Austria  and  Prussia  combined,  took  its  name  from  him. 
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charge 
the  I' 
directii 


B.    Tyrrell,    ot    Toronto,    has    gone    to 
ish    Columbia. 

.  A.  Wheeler  has  been  examining  oil 
)erties  in  western  Illinois, 
enoaelser  Toll,  of  San  Francisco,  is 
■Ciiipman.  Ariz,  on  professional  work, 
rlhur  ThBcher  is  in  Leadville.  Colo., 
re  he  has  been  at  work  on  the  strike 
ation. 

r.  H.  Wrlitht,  of  the  Malm-Wolf  Co.  ot 
iver.  recently  examined  placer  properties 
Idaho. 

.  I,.  Sheldon,  of  Ely.  Nev..  recently 
le  a  trip  through  Madison  County,  Mont., 
examination    work. 

1.  W.  Turner  has  been  appointed  general 
lager  of  the  <1rovllle  Dredging.  Ltd. 
;  American  company). 
ohn  n.  R.van,  president  of  the  Anaconda 
ipany.  is  visitinE  relatives  at  his  old 
le  in  northern  Michigan. 
I.-  r.  Perkins,  William  W.  Mein  and 
Kane  l>avies  are  investigating  mining 
spects  in  northern  Manitoba. 
I.  K.  Rine,  of  Flat  River.  Mo.  is  in 
hospital  in  St  Louis  as  the  result 
an  accident  in  the  Federal  mill. 
Villlam  M.  Brewer  has  been  appointed 
trict  mining  engineer  of  the  ^Vestern 
leral  Survey  district  of  British  Columbia. 
{•iieodore  Denjeler  has  been  elected 
'higan  director  of  the  Wolverine  Copper 
.  succeeding  the  late  Samuel  L  Smith 
»rof.  W.  E.  MeCooTt,  of  Washington 
iversity.  has  been  spending  the  past 
nth  at  Boulder.  Colo.,  on  geological  work. 
>onald  M.  l.iddell.  New  York,  has  been 
►sen  assistant  secretary  and  assistant 
asurer  of  the  Superior  Steel  Corporation. 
I.  B.  Meuche,  until  recently  superin- 
ident  ot  the  Cass  mine  in  Michigan,  is 
king  a  trip  to  the  Cobalt  and  Porcupine 
tricts. 

lohn  A.  Rice,  consulting  mining  engineer 
1  geologist,  has  established  permanent 
ce  headquarters  at  525  Market  St..  San 
ancisco. 


\l«red     If.     Brooks,     formerly     m 

nf    Alaskan    mineral    resources    for 

ted     States     Geological     Survey,     is 

r     the     geologic     engineering     being 

Fraiu-e     in     connection     with     the 

American    expedition. 

n'illiam  T>.  Wolfe,  general  superintendent 
of  the  Donaghmore  plant  of  the  Bethlehem 
Steel  Co.  has  resigned  his  position  ."■"} 
the  latter  company  to  become  vice  president 
and  general  manager  of  the  Central  Iron 
and    Coal    Co..    Holt.    Alabama 

Ford  Corn  is  superintendent  of  the  open- 
hearth  department  of  the  Cambria  Steel 
Co.  at  Johnstown.  Pcnn..  having  resigned  a 
similar  position  in  the  Farrell.  Penn  .  plant 
of  the  Carnegie  Steel  Co.  Norman  b. 
Powell,  superintendent  ot  the  North  Sharon 
openhearth  department  will  succeed  Mr. 
Corn    at    Farrell. 

Dr  T..  \.  Dessar,  secretary  of  the  Louis- 
iana Consolidated  Mining  Co..  together 
with  Pres.  Walter  Trent,  is  now  at  the  com- 
pany's Tvbo  mine  in  Nevada.  Julius  Sleg- 
bert,  vice-president  and  director,  and  I-eslie 
MoCurdT  and  Thomas  Roberts,  stockhold- 
ers, will  inspect  the  Tybo  and  Zenda  mines 
during  August 


and  Steel  Co.,  the  Eastern  Steel  Co.  the 
Benson  Mines  Co.  and  the  Northern  Zinc 
Co.  It  has  acted  as  sales  agent  for  a 
number  of  eastern  Pennsylvania  blast  fur- 
naces. Mr.  Pilling  for  years  has  been  the 
.secretary  of  the  Eastern  Pig  Iron  Asso- 
ciation.     Mr.    Crane    is    retiring    from    busi- 


ness 


Trade  Catalogs 


wire  Rope.  Macomber  &  Wh\-te  Rope 
Co..  Kenosha.  Wis.  Catalog  M.  Pp.  128  : 
7   X    10   in.  ;    illustrated. 

Oronite  Paints  for  Proteetlni?  .Sarfaees. 
Standard  Oil  Co  .  California.  Bulletin  No. 
10.      Pp     6 :    6x9    in. 

Motor-Generator  Sets.  Crocker-Wheeler 
Co.,   Ampere.   N.   J.      Bulletin  No.    181.      Pp. 


8;    83   X 


Co.. 


eiti 


11   in.  ;   illustrated. 

Blon-ers.      P.   H.   &  F.   M.   Roots 
Catalog  No.  60.     Pp. 


Obituary 


Henry  M.  Holbert  died  in  July  at  St 
Clair.  Xlich  He  was  a  graduate  of  Michi- 
gan College  of  Mines  of  the  class  of  1895 
and  had  been  engaged  in  mining  work  at 
Gallup.    New    Mexico. 

Walter  Iniirker  died  on  July  27.  at 
Readers  Ala  .  where  he  had  been  manager 
for  the  Tennessee  Coal.  Iron  and  Railway 
Co  He  was  a  graduate  of  the  Michigan 
College  of  Mines,  class  ot  1900  He  was 
buried  at   Macon.  Georgia 

George    B.    Kirkpatrick    died    at    Toronto 
on     \ug     3.    at    the    age    of    82    years       He 
was     appointed     Director     of     Surveys     for 
Ontario     in     1878.     and    held     that    position 
until   last   vear  when  he  retired   on  account 
ot  ill-health      He  was  born   in    Ireland  and 
educated    at    Trinity    College.     Dublin,    and 
in     1857     came    to    Canada        He    practiced 
for  -some  vears  as  a  surveyor  in  which  cap- 
acity   he    was    engaged    by    the    Department 
of    Crown    Lands        In    1890    he    devised    a 
B     M.    Kdwards,   president    of    the    South      system  of  exploration  for   ",<""thern   Ontario 
ke.    North    Lake.    Indiana.    Algomah.    and      which   resulted   in   opening  jarge_^area.s.,^tjie 
anklin  mines,   is  at   Houghton.   Mich      "  '  '      ■"  '   """  ' 


Connersville.  Ind. 
32  ;   8J   X   12   in.  ;   illustrated. 

Oxy-.*retylene  Welding  and  Cuttlnir  Ap- 
paratus. The  Prest-O-Lite  Co.  Inc.  In- 
dianapolis. Ind.  Bulletin.  Pp.  8  ;  81  x  11 
tn. ;  illustrated. 

Rails,  Locomotives,  Cars,  Cranes,  Tanks 
ete.  Walter  A.  Zelnicker  Supply  Co.  325* 
Locust  St.  St  Louis.  Mo  Bulletin  No 
221.      Pp     4  ;    3J  X  8J    in  ;    illustrated. 


New  Patents 


for 
»   summer 

B.  H.  Bennetts,  of  Tacoma.  Wash  .  has 
»n  appointed  consulting  engineer  for  the 
dvsmith  Smelting  Corporation,  at  Ladv- 
lith.  British  Columbia 

Bradley  stonghlon  was  in  St  Louis,  Mo., 
?ently.  arranging  for  the  meeting  ot  the 
nerican  Institute  ot  Mining  Engineers 
at  ia  to  be  held  there  In  October 
Major  Glenn  H.  Smith,  formerly  ot  the 
ilted  States  Geological  Survey,  is  in 
arge  ot  the  topographic  work  being  done 

the  American  engineer  corps  in  France 
John  R.  Stanton,  president  ot  the  Wol- 
rine.  .Mohawk.  Michigan  and  White  Pine 
ttension  companies,  in  Northern  Michigan, 

making  his  regular  visit  to  those  prop- 
ties 

I».  C.  Jarkllnc  spent  a  few  hours  at 
jttc  on  Aug  7.  with  local  otTlclals  ot  the 
iittc  &  Superior  Mining  Co.  while  on 
8  way  from  Utah  to  Glacier  National 
ark 

John  F.  Crrcan,  formerly  with  the  New 
■rsey  Zinc  Co.,  has  been  appointed  super- 
lendenl  of  the  nine  oxide  plant  of  the 
merlcan  Zinc  and  Chemical  Co.  at  Lan- 
■  loth.    IVnn.-ylvanla 

William  B.  MrKlntar  has  returned  to 
ew  York  from  Cuba,  where  he  has  lieen 
igaged  fur  several  months  In  the  ex- 
lorallon  nf  copper  prospects  In  the 
rovlnce  of   rinnr  del    Klo. 

Philip  N.  Moore,  president  of  the  Amerl- 
in  Insiltiiio  of  .Mining  Kngineers.  Is 
tklng    n    Micntinn     In    Colorado,    following 

trjp  lo  Washington  in  reference  to  the 
iln»-rTi-    roiiservntlon    movement 

I  r.,rt     Gore,    of     Butte.     Mont,    sailed 

<    York  on    Aug     10,   for   Kl   Monte, 
of    Sanllngo,    Chile,     lo    take    the 
of     metallurglsl     for     aoolCtC     des 
1   •.        .le     Ciilvre    lie     Nnllngiln 

nr.  II.  B.  North  bus  resigned  as  professor 
f  rhemlstrv  nt  llnlgers  College,  New 
tninswick.  N  J  .  nrid  Is  now  director  of 
he  research  liiboriilorle^  of  the  York 
^pfal   Alloy  Co    lit    York    Pennsylvania 

II  II  llort«Mn"nn  has  resigned  as  «S- 
.-.:..    -,.. I.  ..I    of   the    t'nited    Verde 

at  .lerome.  Arts , 
lent  of  one  nf  the  Iron 
ui  StMl  Co,  Wharton, 


value  of  which  was  previously  unrecognized, 
for  agricultural  settlement  and  mining  de- 
velopment Owing  to  his  work  several 
important  mineral  fields  were  made  avail- 
able for  exploitation  He  leaves  a  family 
of    five    sons    and    one    daughter. 


Societies 


American   Iron   and   Steel    Association  will 

hold  its  fall  meeting  at  Cincinnati,  Ohio. 
Oct.  2fi  and  27  Headtiuarters  will  he  at 
the     Hotel     Sinton 

American  Institute  of  Mining  Knglneers. 
New  York  Section,  will  hold  the  seiond  of 
the  scries  of  war  meetings  on  Thursday 
evening.  Aug  23.  at  the  Machinery  (  lub. 
New  Y'ork  The  subject  for  discussion 
will  he  sulphur  and  pyrite  William  Young 
Westervelt.  chairman  of  the  Committee  on 
War  Minerals,  and  A  C,  White,  mining 
economist  of  the  Bureau  of  Mints,  will  be 
among  the  speakers  of  the  evening 


Industrial  News 


•! 


i — •" " -•■" 

Mark  R.  I.amb  has  recently  placed  orders 
for  ball  mills.  Bulchart  tables  and  Isbell 
vanners    for   clients    In    Bolivia 

H.  Kramer  A  Co.,  smelters,  refiners  and 
metal  dealers  of  Chiongo.  have  arranged 
to  move  Into  their  new  foundry  and  ware- 
house  at    1334-44    West    21st    Place 

Thtrlnc  interests,  of  Kan.sns  City,  have 
purchased  a  40-Bcre  tract  In  East  SI  Louis, 
where  a  large  plant  is  to  he  erected  for 
the  extraction  ot  potash  from  Western 
alunlte 

llaiard  Mannfaeturlng  Co,,  of  Wllkes- 
Barre.  Penn,  announces  the  appointment 
of  George  B  North  as  general  sales  man- 
ager with  offices  at  533  Canal  SI  .  New 
York    city 

Pilling  *  Crane,  of  rhllndelphla,  have 
dissolved  partnership  This  Urm.  which 
for  26  years  has  been  composed  of  William 
S  rilling  and  Theron  J  Crane,  controlled 
the  Northern  Iron  Co  .  with  furnaces  at 
fort  Henrv  and  Standish,  N  Y  .  and  has 
also  been   I'dentlllpd   with  the  Warwick   Iron 


Bore  Holes — A  Tool  for  Enlarging  Bore 
Holes.  W.  Weber.  Hyingen.  Germany. 
tErit.   No.    105.281). 

Charging-Lorry.  Silas  B.  Russell,  St. 
Louis.  Mo.,  assignor  to  Parker-Ru.ssell  Min- 
ing &  Manufacturing  Company  St.  Louis, 
Mo.     (U.  S.  No.  1.234.221  ;  July"  24,  1917.) 

Concentration — Improvements  In  or  Re- 
lating to  the  Concentration  of  Ores.  Henrv 
Livingstone  Sulman.  London.  Eng.  (Brit. 
No.    105.627.) 

Drills — Improvements  in  Percussion  Rock 
Drills  and  Coal  Cutters  Operated  bv  Fluid 
Pressure.  James  Fletcher.  Newnes,  N.  S. 
W.      (Brit.    No.    105,528.) 

Kxcavalor  and  Loader.  Hugh  F.  Dolan. 
Pottsville.  Penn.  (U.  S.  No.  1.234,304;  Julv 
24.  1917.) 

Feed-Regulator,  James  Howard  Picker- 
son.  Fairmont.  W.  Va.,  assignor  to  Fair- 
mont Mining  Machinery  Company.  (U.  S. 
No.    1,234,532;    July    24.    1917.) 

Furnace — Fluid-Fuel  Furnace  for  Heat- 
ing Castings.  Robert  W.  Wiederwax.  At- 
lantic City,  iV,  J.,  a.ssignor  of  one-half  to 
Carlton  Geist,  Atlantic  CItv,  N,  J.  (C  S. 
No.    1,234.240;   July   24.    1917.) 

Furnaces — Improvements  In,  and  Relat- 
ing to.  Tilling  Furnaces.  Samuel  W.  Price. 
London,  Eng.      (Brit.  No.   105.381.) 

Furnaces — Method  ot  Controlling  the 
Stoking  of  Furnaces.  Edwin  A.  Emery.  St. 
Louis,  Mo.  (V.  S.  .Vo.  1. 234. 317;  July  24. 
1917.) 

Hoist.  Robert  Burns.  Jr..  Brooklyn,  N. 
V.      (U.  S.  No.   1,234.622;  July  24,  1917.) 

Hydraulic  Machines  —  Improvements  In 
Hvdraullc  Appliances  tor  Breaking  Down 
Coal  and  Other  Material  In  Mines.  D.  V. 
SIckman.  Denver,  Colo.  (Brit  No.  los.fiso  ) 
Ingots — Improvements  In  Casting  Steel 
Ingots.  W.  C.  .Armstrong,  Whltworth  & 
(^o  .  Newcastle-on-Tyne.  Eng.  (Brit.  No. 
106.617.) 

Ingots — Improvements  In  Machinery  or 
.\ppnratus  for  Charging  and  Withdrawing 
Ingots  into  and  from  Furnaces,  and,  or.  for 
Stripping  Ingots  James  Smith.  London, 
Eng       (Hrit     No    106,644) 

MqulH  Measure — Meter  for  Meiasurlng  the 
Flow  of  Liquids.  Eugene  Roberts,  Salt 
Ij>ke  Citv.  t-lah  (IV  S.  No  1.234,J92  : 
July    21.    1917) 

Pump.  Edward  Benson,  Miami,  Aril. 
(IV  S    No    1,234,119;  July  24,  1917,) 

Rotary  Pump.  Thomas  A.  BatPman.  Port- 


Or 


ll'.    S     No     1.234.262;   July    24. 


Shorellng-Machln 
Vulcnn.    Mich.       (IV    S 
24,    1917  ) 

Snrvrving — Combination  I.#vel  and  Tran- 
sit Ad'olph  WIssler,  St.  Louis,  Mo.  (I  . 
S    No    1.2.14.620;  July  24.   1917.) 

Tnrere — Oeorge  D  Golden,  Clarkdale, 
Arm       (IV  S    No    1,229,988;  July  24,   1917  ) 

Washing  and  Classifying  —  Improved 
Washing  and  Classifying  Apparatus  for 
ores  Claude  Rene  Plnette,  Saone-et-Loire. 
France       (Brit     No     106,690) 
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SAN  FRANCISCO — AuE.  8 
Darwin  Mining  District  has  no  idle  men. 
This  does  not  mean  that  there  is  a  demand 
for  more  men.  There  is  no  prospecting 
boom  on.  The  camp  of  Darwin  is  alive 
because  the  Darwin  Development  Co.  has 
kept  it  alive  from  the  initial  development 
a  few  years  ago  right  up  to  the  present 
time.  Since  development  and  operation  of 
the  properties  taken  over  in  the  beginning 
of  its  campaign,  the  company  has  con- 
stantly and  consistently  added  other  prop- 
erties in  the  immediate  territory  until  it 
has  in  hand  enough  to  make  a  large  prop- 
erty. The  successful  operation  of  the  Mu- 
res oil-concentration  plant  on  the  Lane 
mine,  treating  ores  from  the  several  prop- 
erties owned  by  the  company,  has  been 
of  great  encouragement  to  the  owners  of 
properties  adjoining  or  in  the  district  apart 
from  the  immediate  camp  of  Darwin.  Be- 
sides the  ore  treated  at  this  mill,  shipments 
are  going  out  to  the  smelteries,  not  only 
from  this  company's  mines  but  from  other 
mines  and  leases.  In  fact  there  are  not 
enough  motor  trucks  in  commission  to  carry 
all  the  ores  promptly  to  the  railroad  at 
Keeler.  The  properties  owned  or  leased 
bv  the  company  include  the  Lucky  Jim, 
Lane.  Promontory.  Columbia,  Independence, 
Defiance.  Thompson.  Other  mines  m  the 
neighborhood  worked  direct  by  the  own- 
ers or  bv  leasers  are  the  Custer,  owned  by 
the  Tom"  Reed  interests  of  Oatman.  Ariz., 
and  managed  by  John  Thorndyke :  the 
Minnietta.  situated  on  the  ea.st  side  of  the 
Argus  range,  operated  by  Teagle  Bros.  _ot 
Johannesburg.  Old  dumps  in  the  district 
are  being  sorted  and  the  product  milled  at 
the  Darwin  mill.  With  the  acquisition  of 
the  Defiance  mine  the  company  has  ac- 
quired water  rights  that  have  enabled  the 
construction  of  reservoir  tanKs  and  the 
town  is  now  provided  with  an  abundance 
of  fresh  water.  It  is  reported  that  the 
■  companv  contemplates  the  installation  of  a 
pumping  system  at  the  Lane  mine,  which 
would  encourage  the  cultivation  of  vege- 
tables by  residents  of  the  camp,  who  have 
sufficient  arable  soil  but  lack  means  of 
conservation  of  water  for  irrigation. 

Spreading^  of  Tailings  from  the  Key- 
stone. Original  Amador  and  Treasure 
mines  in  vicinity  of  lone  along  Amador 
Creek  is  causing  farmers  to  complain. 
These  properties  are  no  doubt  doing  their 
best  to  remedy  the  evil  and  for  some  time 
have  been  repairing  their  dams.  None  ot 
the  mines  on  the  Mother  Lode  are  desirous 
of  paving  damages  and  none  of  them  un- 
mindful of  the  necessity  for  restraining 
tailings.  There  has  been  a  great  deal 
of  fuss  made  by  the  farmers  during  several 
vears  past  about  the  damage  the  mill  tail- 
ings have  done  to  their  land  and  the  mine 
owners  have  paid  large  aggregate  surns  ot 
money  to  the  farmers.  There  is  no  doubt 
that  "the  tailings  choke  the  irrigating 
ditches  if  allowed  to  run  in.  but  this  is  in 
a  measure  the  fault  of  the  farmer  who  does 
not  attend  to  his  ditch.  There  i.s  no  dam- 
age to  the  soil.  And  when  the  mines 
hold  back  the  water  from  the  creeks  that 
flow  to  the  west  from  the  Lode  there  is 
likely  to  be  a  shortage  of  irrigating  water. 

Bl'TTH — Aug.  14 
(By  Telegraph) 
Strike  Situation  is  improving  slightly. 
Guards  about  the  mines  in  Butte  have  been 
Federalized,  and  soldiers  are  now  patrolling 
all  the  streets  and  roads  in  the  eastern 
part  of  town  leading  to  the  mines,  the 
Government  having  determined  to  protect 
from  assault  men  who  want  to  work.  The 
I.  \V  W  leaders  of  the  strikers  protested 
to  Washington  against  their  locally  recog- 
nized privilege  of  waylaying  and  beating 
miners  who  want  to  w-ork.  Many  more  miners 
are  returning  to  work,  but  there  are  still 
thousands  who  remain  out  on  strike  and 
declare  they  will  not  return  to  work  until 
they  are  granted  increase  in  wages  in 
proportion  to  high  cost  of  living.  This 
increase  to  be  regardless  of  price  of  copper, 
better  safety  conditions  in  mines,  and  the 
absolute  abolition  of  the  rustling-card  sys- 
tem. Gradually  the  unions,  which  have 
been  in  sympathy  with  the  strikers,  are 
becoming  cool  in  their  sympathy  because 
the  strikers  refuse  to  affiliate  with  any 
recognized  labor  organization,  and  continue 
their     abuse     of,     and     fight     against,     the 


American  Federation  of  Labor,  while 
.soliciting  financial  and  moral  support  from 
them.  Smeltery  employees  at  Anaconda 
voted  on  a  strike  question  Monday  night, 
a  slight  majority  favoring  a  strike,  but 
two-thirds  vote  is  required  to  declare  a 
strike.  When  the  vote  was  announced  the 
strike  advocates  started  a  disturbance  and 
tore  the  American  Federation  charter  from 
the  walls  and  destroyed  it.  Representa- 
tive Jeannette  Rankin  arrived  in  Butte. 
Tuesday  night,  from  Washington  to  get 
some  first-hand  information  on  the  local 
labor  situation.  Miners  and  unions  and 
some  women  have  been  urging  her  to  come 
to  Butte  and  use  her  influence  in  bringing 
about  a  settlement  of  the  troubles.  She 
offered  her  services  to  the  .\naconda  com- 
pany but  they  were  declined  with  thanks. 
.\  parade  and  public  demonstration  was 
planned  to  be  pulled  off  on  Miss  Rankin's 
arrival  but  the  authorities  prevented  it, 
although  5000  people  met  her  at  station. 
She  was  not  permitted  to  address  the 
crowd,    but    was    escorted    to    her    hotel    by 


the  police. 


BVTTE — Aug.    9 


Labor  Situation,  while  by  no  means  per- 
manently settled,  labor  conditions  in  Butte 
are  gradually  drifting  back  into  normal 
channels.  The  lynching  of  Frank  H. 
Little,  the  I.  W.  W.  agitator  on  the 
morning  of  Aug.  2.  has  created  a  bitter 
resentment  among  the  more  radical  labor 
element  and  has  without  doubt  arrested  to 
a  certain  extent  an  amiable  settlement  of 
all  troubles.  Little's  funeral  was  held 
Sunday  afternoon.  Silently  and  orderly  over 
3000  sympathizers,  four  abreast,  marched 
in  the  procession  that  was  headed  by 
200  women  and  was  watched  bv  an  im"- 
mense  throng  of  spectators,  estimated  at 
fully  10.000.  A  motion  picture  was  made 
of  the  procession.  Extensive  investigations 
carried  on  by  Federal,  county  and  city 
officials  have  so  far  not  revealed  anv  clews 
concerning  the  identity  of  the  lynchers,  in- 
dicating that  the  latter  have  'taken  well- 
planned  precautions  to  cover  up  their 
tracks.  Since  the  lynching  the  Governor 
of  Montana  and  other  officials  and  private 
citizens  have  received  letters  from  I.  W  W 
organizations  and  from  individuals,  threat- 
ening bitter  revenge  if  the  persons  re- 
sponsible for  Little's  lynching  are  not 
apprehended  and  punished.  A  short-lived 
strike  of  the  streetcar  men  that  started 
.A.ug.  4  and  ended  Aug.  9.  temporarily 
interfered  with  mining  operations  in  that 
it  prevented  many  miners  to  reach  the  mines 
from  their  distant  homes.  The  situation 
was  somewhat  relieved  bv  the  quick  ap- 
pearance of  jitney  service  established  bv 
enterprising  auto-owners.  It  is  estimated 
that  fully  70%  of  the  miners  and  allied 
trades  have  returned  to  work  A  complete 
and  final  settlement  of  the  labor  situation 
will  depend  on  the  ultimate  attitude  of  the 
electricians  and  the  members  of  the  mill 
and  smeltermen's  union  of  Anaconda.  Of 
the  70  electricians  employed  around  the 
mines.  40  are  working  in  spite  of  Dunn's 
efforts  to  have  them   walk  out. 

DENVER — .4ug.  10 
Colorado  Fuel  &  Iron  Co.'s  recent  labor 
disturbance  is  smoothed  out.  at  least  tem- 
porarily. President  Welborn  is  confident 
that,  if  a  strike  be  called,  only  a  small 
number  of  the  men  will  go  out  for  such 
an  order  would  be  in  defiance  of  the  advice 
of  Secretary  of  Labor  Wilson.  Welborn 
has  posted  bulletins  in  all  of  his  company's 
camps  announcing  that,  hereafter,  all  min- 
ers' grievances  must  be  taken  up  with  the 
committee  as  agreed  upon  in  the  Rocke- 
feller Plan" :  that  the  meetings  last  week 
between  the  company  officials  and  lepie- 
sentatives  of  the  United  Mine  Workers  was 
granted  simply  because  of  the  grave  na- 
tional situation  :  and  recognition  of  the 
union  would  not  be  granted  nor  submitted 
to  arbitration. 

SALT    LAKE    CITY — .\ug.    10 

rtah  Coal  Route  built  primarily  with  a 
view  to  carrying  the  output  of  the  Kniery 
and  Carbon  County  mines  of  the  United 
States  Fuel  Co..  of  which  it  is  a  subsidiary, 
but  operating  separately,  is  rapidly  complet- 
ing its  terminal  at  Provo,  so  as  to  have 
it  in  readiness  as  soon  as  possible  after 
Sept.    1,    during    the    early    part    of    which 


month  the  operation  of  the  railroad  wil 
probably  be  started.  The  road  will  star 
running  with  nine  engines — six  Santa  F' 
tj-pe  locomotives  and  three  Mallet  engines 
Deep  Creek  Railroad  is  operating  smooth 
ly ;  and,  as  well  as  transporting  an  in 
creasing  tonnage  from  the  Deep  Creel 
and  Ferber  districts,  is  maintaining  satis 
factory  passenger  service.  The  night  trail 
leaving  Salt  Lake  City  at  11  p  m.  arrive 
in  Gold  Hill,  the  camp  of  the  section,  a 
six  o'clock  the  following  morning,  am 
a  train  for  the  return  trip  leaves  Goli 
Hill  at  eight  o'clock  the  same  morning 
The  largest  shipper  continues  to  be  th' 
Western  Utah  Copper  which  is  stated  t^ 
be  in  position  to  bring  its  output  up  ti 
500  tons  a  day.  running  about  3r<  coppei 
This  company  is  developing  lead-silver  or 
of  good  grade  in  the  Gold  Hill  section  o 
the  property.  It  also  owns  the  Yellow- 
hammer  mine,  which  is  shipping  tungstei 
ore.  Other  properties  shipping  are  th' 
Western  Utah  Copper  Extension,  south 
west  of  Gold  Hill  and  which  has  a  spu 
to  the  railroad,  the  Pole  Star,  the  Spottec 
Fawn  at  Dutch  Mountain,  etc.  The  Wood 
man  Gold  is  accumulating  ore  of  gooi 
grade.  The  Ferber  district,  with  a  12 
mile  haul  to  the  railroad  at  Gold  Hill  i; 
being  rapidly  developed.  The  Ferber  Cop 
per  here  is  preparing  to  begin  shipment 
from  a  new  strike  as  soon  as  teams  ar. 
available.  Silver-lead  ore  of  good  grad< 
is  being  developed  by  the  Western  Mine; 
Development. 

SPOKANE,  W.4SH, — Aug.  11 

Granby  Smelter.v  at  Anvox,  B.  C,  witl 
a  capacity  of  2500  tons  a  day,  is  to  b. 
increased  to  3000  or  3600  tons  daily,  ac 
cording  to  Jay  P.  Graves,  former  head  o 
the  corporation,  who  has  just  returnei 
from  the  property.  A  furnace,  two  large 
converters  and  appurtenant  apparatus  an 
included  in  the  equipment.  About  $6,000. 
000  has  been  spent  by  the  Granby  compan' 
since  it  extended  activities  to  the  Coast  si- 
years  ago.  This  includes  the  purchase  anc 
development  of  the  Hidden  Creek  mine  anc 
the  smeltery  at  Anyox  :  a  steamship  line  t< 
transport  ore  and  supplies :  the  purchase 
and  development  of  the  Midas  mine  fron 
which  125  tons  daily  has  been  shipped  foi 
a  year,  and  the  Mamie  and  the  It  mine: 
on  Prince  of  Wales  Island,  from  which  15( 
tons  daily  is  being  shipped,  mostly  fron 
the  It  The  site  of  .4.nvox  %vas  a  wilder 
ness  six  years  ago  It  is  occupied  now  bi 
2500  persons,  of  whom  half  are  employee: 
of    the    company. 

HOUGHTON,  MICH.— Aug.  11 

Failure  of  Strike  .Attempt,  made  here 
July  13,  has  not  been  followed  bv  anv 
success  in  winning  the  men  to  the  I.  'W.  W 
cause.  The  midnight  distribution  of  yellow, 
anonymous  circulars  did  not  prove  effective 
in  impressing  the  miners.  The  circular? 
stated  that  the  "Strike  is  now  on"  and 
called  upon  all  to  join  it  to  secure  the 
usual  I.  W.  W.  demands  of  six  hours,  Jfi 
a  day,  two  men  at  a  machine,  etc..  but 
was  met  among  the  miners  and  trammers 
only  with  apathy.  The  business  men  of 
the  district,  knowing  that  there  were  here 
and  there  a  few  I.  W.  W.  leaders,  but 
believing  in  the  patriotism  of  our  m!n.?rf 
and  trammers,  reorganized  the  Citizens' 
Alliance,  held  a  mass  meeting  at  Calumet. 
Sunday.  July  15.  with  an  attendance  of 
about  8000  and  a  parade  of  2900,  and 
published  three  numbers  of  "Truth,"  their 
paper,  which  made  it  plain  to  the  under- 
ground men  that  the  circular  was  an  en- 
deavor to  use  them  to  hold  hack  the  Gov- 
ernment in  its  war  with  Germany.  ""Truth" 
also  stated  that  an  agitator,  in  a  secrel 
joint  meeting  of  the  I.  W.  W.  and  Red 
Socialists  in  the  basement  of  the  Red 
Socialist  headquarters  at  Hancock,  the  last 
week  in  July,  declared  how  much  better 
the  German  Government  would  be  than  the 
American  and  how  the  former  could  be 
hampered  in  carrying  on  the  war  by  crip- 
pling the  industries  upon  which  it  de- 
pends for  supplies.  Beyond  an  occasional 
scattering  of  the  circulars  in  the  darkne.ss 
of  the  nieht.  nothing  has  been  done.  On 
the  other  hand,  the  underground  men  have 
contributed  handsomely  wherever  the  Red 
Cross  subscription  lists  have  been  passed 
around. 
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JOPIIX.  MO. — Aait.  11 
7,lnr-Or»  Output  l»  InrrraslnK  despite  the 
let  that  a  number  of  the  sheet-ground 
lines  have  closed.  The  new  piants  being 
1:iied  in  the  production  column  In  the 
ikl.ihonia  and  Kan.sas  .sections  of  the  field 
lore  than  offsets  the  loss  from  the  sheet- 
r.MiMd  properties  In  a  number  of  cases 
he  mills  from  the  sheet-ground  mines  are 
eine  moved  to  Oklahoma  leases,  so  there 
5  no  real  loss  to  the  district.  The  output 
f  the  Miami  camp  is  now  not  le.ss  than 
-.Oft  ton.s  per  week,  and  is  Increasing  rap- 
:llv  Several  of  the  largest  operators  in 
he  older  fields,  including  R.  Y.  Ramage.  P. 
•  Wallower.  Charles  T.  Orr.  and  numerous 
thers  are  getting  leases  and  starting  mines 
n  the' new  field.  It  is  persistently  rumored 
hat  the  American  Zinc.  Lead  and  Smelting 
'o  is  about  to  acquire  large  interests  in 
hi'-i  field  and  mav  move  the  greater  part  of 
heir  extensive  above-ground  holdings  near 
'arterviUe  to  Oklahoma. 

WASIHNfJTON — .\iig.  11 
Examination  of  Tin  nepo»it»  near  Lln- 
wlnton.  .V  r..  ha.s  been  made  by  f.eorge  S. 
Rice,  chief  mining  engineer  of  the  Biircau 
)f  Mines  and  Thomas  H.  I-eggett  a  mining 
'ngineer  of  .Vew  York.  This  is  one  of  the 
Irst  examinations  to  be  conducted  under 
.he  volunteer  plan  being  suggested  by  the 
wmmittee  on  war  minerals. 

Potanh  LraHing  Bill  introduced  by  Sen- 
itor  Pittman  to  provide  prompt  exploitation 
•f  the  country's  potash  and  other  chemical 
resources  through  lea.se  of  Governrnenf 
linrts  at  Searles  I-ake.  San  Bernardino 
I'ountv.  Calif.,  and  other  government  lands 
i.i  the  West,  was  passed  by  the  Senate  on 
/.UE  1"  The  general  leasing  bill  met  with 
dUermined  opposition,  which,  however,  does 
n3t  applv  to  potash.  For  this  reason  a 
separate  bill  has  been  prepared.  The  pot- 
ash bill  provides  conditions  under  which 
lands  mav  be  lea.sed  and  in  ca.se  no  one 
will  take  "a  lease  on  a  condition  satisfac- 
torv  to  the  Covernment.  it  provides  that 
the  Oovernment  will  operate  the  iiota.sh 
deposits.  The  measure  will  go  to  the  House 
for  action  and  is  expected  to  pass.  The 
bill  authorizes  the  Government  to  permit 
prospecting  for  chlorides,  sulphates,  borates, 
salicvlates.  and  nitrates  of  potash  for  a 
period  of  not  exceeding  two  years,  the 
area  to  be  embraced  not  over  2.560  acres 
of    land     "In     reasonably    compact     form. 


Period  of  leases  may  run  up  to  50  years 
and  subject  to  adjustment  after  that  for 
longer  term  bv  Secretary  of  interior.  Los- 
sees  must  pav  rovalty  to  Government  of 
2'-  gross  value  of  output  at  point  of  ship- 
ment. Rental  will  be  not  less  than  25c. 
per  acre  for  first  vear.  SOc.  for  the  .second, 
third,  fourth  and  fifth  years,  and  $1  lor 
every  succeeding  year  UP  to  expiration  of 
the  lea.se.  Opening  up  of  hundreds  of 
thousands  of  acres  of  oil  lands,  including 
No  2  naval  reserve,  also  seems  assured 
by  agreement  between  opposing  groups  in 
Senate  and  Pittman  expects  the  oil-land 
leasing  bill  to  pass  the  Senate  In  a  few 
davs  This  action  is  expected  to  increase 
nation's  oil  .supply  by  about   15   per  cent. 

Prodnring  Marketable  Iron  Prnduct  from 
the  siliceous  red-hematite  ores  of  the  Birm- 
ingham district,  which  are  now  valueless 
and  are  being  lost  iiermanently.  was  the  sub- 
ject of  extieriments  of  Joseph  T  Singewald 
for  the  V  S  Bureau  of  Mines  The  need 
of  devising  some  practicable  method  of 
concentrating  these  ores  is  spoken  of  hy 
Mr  Singewald  as  follows:  "Where  the.se 
ores  are  worked  thev  usually  are  associated 
intimately  with  lower  grade  material  that 
in  mining  is  left  behind  The  difficulty 
and  expense  of  going  into  broken  ground 
bv  old  workings  make  the  later  recovery 
of  this  lower  grade  material  practically 
impossible  Success  in  concentrating  the 
red  ores,  therefore,  will  save  material  now- 
being  irretrievably  lost,  and  the  large  scale 
concentration  of  low-grade  ore  in  Lake 
Superior  region  should  encourage  a  similar 
attempt   in  the  Birmingham  district  " 

THETFORD  MINES.  «l"E. — Aug  10 
Mining  rondilions  in  .VsbestO!.  Field  con- 
tinue favorable.  Labor  leaders  have  been 
sizing  up  the  ground  for  the  last  month, 
but  the  workmen  are  so  deeply  interested 
in  the  question  of  conscription  that  local 
strife  is  forgotten.  The  low-grade  mines 
of  Robertson  and  East  Broughton  are 
again  receiving  considerable  attention.  The 
first  of  these  to  resume  operation  is  the 
Quebec  Asbestos  Co. — formerly  the  Ling. 
It  is  maintaining  its  former  high  percentage 
of  fiber  in  the  ore,  yielding  up  to  15'; 
fiber  Mr.  .Jacobs,  of  Montreal,  is  using  a 
shot  drill  in  testing  the  ground  at  the 
Berlin  mine  with  a  view  to  taking  it  up  if 
results  are  encouraging.  The  Regent  As- 
bestos   Co. — formerly    the    Robertson     As- 


bestos Co. — is  pumping  out  the  pit  with 
the  hope  of  disposing  of  its  interests  :  the 
company  may  operate  in  ca.se  the  deal 
does  not  go  through.  The  Martin  Bennett 
interests  are  oiierating  for  crude  ore  on 
Lot  26.  R3  in  Township  of  Ireland,  about 
three  miles  from  Black  Lake  station  ;  small 
operations  have  been  carried  on  here  for 
manv  vears  with  indifferent  success,  but 
the  larger  svstem  of  mining  now  being  car- 
ried on  is  meeting  with  excellent  success, 
and  indications  iMint  to  another  important 
a.sbestos  area  as  an  extension  of  the  Thet- 
ford  and  Black  Lake  areas  ;  a  milling  plant 
is  proposed  for  this  property  but  it  Is 
more  probable  that  under  the  high  prices 
now  ruling  for  crude  that  the  extraction  of 
this  grade  of  ore  will  be  pushed  as  much 
as  possible.  J.  A.  Voorhees.  a  mining  engi- 
neer from  San  Francisco  and  E.  E.  Miller, 
of  Denver  were  in  Thetford  Mines  recently 
studving  methods  of  asbestos  mining  and 
milling  that  might  be  adapted  to  their 
operations  in   California  and   Arizona. 

The  Chrome  Indu-tlry  in  the  Black  Lake 
district  has  had  a  severe  slump  this  sea- 
son :  thus  far.  production  has  not  been 
more  than  a  third  of  what  it  was  last 
vear  at  the  same  date.  The  Mutual  Chem- 
ical Co.  mines,  which  were  not  showing 
up  well  earlv  in  the  .season,  have  just 
struck  a  lode  the  full  size  of  the  drift  and 
is  20  ft.  wide  at  the  65-ft.  level.  The  com- 
panv's  St.  Francis  mill,  which  has  been 
idle'since  last  fall,  will  resume  operation  in 
August.  J.  .\.  Baker,  engineer  in  charge 
at  these  mines,  has  recently  joined  the 
colors  and  has  been  succeeded  by  L.  K. 
Fletcher,  formerly  in  Mexico.  The  im|>or- 
tant  event  of  the  year  in  the  chrome  in- 
dustrv  is  the  discovery  of  a  body  of  high- 
grade  chrome  ore  on  Lot  8.  R.  10.  Cleve- 
land. The  property  was  sold  la.st  fall  by 
the  Canadian  Bank  of  Commerce  to  a 
Washington  svndicate.  Douglas  B.  Sterrett 
is  in  charge  of  oiJerations.  The  lode  Is 
from  2  to  5  ft.  in  width  and  the  outcrop 
has  been  followed  for  distance  of  half  a 
mile.  Three  i>its  are  working  at  present 
and  two  cars  of  run-of-mine  ore  have  aver- 
aged 35';  Cr.O.,.  This  is  the  first  chrome 
find  of  importance  in  this  locality.  The 
distance  is  45  miles  .southwest  from  the 
Black  Lake-Lake  St.  Francis  chrome  dis- 
trict and  three  miles  from  the  Danville  as- 
bestos area.  The  ore  is  all  being  shipped 
to  the  I'nited  States  through  Frank  Sam- 
uel of  Philadelphia. 
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Af..\SK.\ 

ALASKA  TREADWIOLL  (TreadwelD  — 
p.  R.  Bradley,  consulting  engineer,  re- 
J^rts  option  taken  on  Red  Diamond  group 
near  Bullion  Creek  on  Douglas  ••••land, 
owned  by  Winn  interests  of  Juneau  Op- 
tion also  taken  on  Auke  Bay  group,  16 
miles    north    of   Juneau 

ALASKA  fJA.STINEAU  (Juneau)— Corn- 
nanvs  .second  quarterly  report  for  11117 
shows  642.6H.1  tons  milled,  compared  with 
641.o;i3  in  first  quarter;  gross  value  per 
ton  «1  112  compared  with  »1  207  in  first 
quarter  .  yield.  JO  S'JSS  per  ton  compared 
with  JO  ;)97  In  first  quarter;  tails.  J0  2127 
per  ton.  compared  with  JO  2102  In  first 
quarter  Extraction,  80  85';.  comparing 
with  «1  Of,'-;  in  previou.s  quarter;  operating 
exi>en«es  less  mlscellnneous  Income.  JO  7210 
per  ton.  compared  with  JO  788  In  previous 
quarter 

AL.VSKA  I'NITKD  (TreadwelD -Ready 
Bullion  mine  produced,  in  June.  20.559  tons 
ore.  yielding  i-oncentrales  reaiixlng  a  value 
of  JI2  880.  operating  expenses.  »13.u»i>. 
operiillng  los.".  J634  Construction  expenses 
amoiinied  to  Jl!i.971.  including  J16,1EI 
iliirir-.t    f.r   ( r.riiiirp'-'-or   removed    from    700 

! "0.605       Yield    per 

'  I  .■   700  claim  saved 

reaiixlng      J2727  ; 

.      opornting    loss, 

■    ";«J  ,  net  loss, 

17.315    tons 

Drifted 

<  .ging    J3  13 

ppr   I"".   .wMi    .  •■■    1'     ■■■    '■    on   460   level. 

Nonrri    Arkansas   siiifMK.vTa   for 

July  amounted  to  60  .  .ir|..nd.s  of  lead  and 
■  Inc  ore  totaling  4.20!>.i»BO  lb  :  all  wan 
«lnc  rxrept  J  1.700  lb.  of  lead  J.  C. 
Sbeperd    was    largest    producer,    snipmenta 


totaling     2.240.000     lb.       Heavy     stocks     of 
ore    accumulating    In    mine    bins,    as    pro- 
ducers reluctant  to  sell  on  present  market 
Marlon    rminty 
NORTH       ST.AR       (Yellvllle) — Installing 
battery     of     tables     in     mill     to    catch     fine 

^"OKLAHOMA  (Buffalo)— A.  G.  BlaumeT 
succeeded  A.  F.  S.  Cooper  in  management^ 
Driving  new  tunnel  showing  good  face  of 
crvstallized  carbonate   In   heading 

OKOKGIA  MI.N'ING  CO  (Buffalo)  — 
Formerly  operating  in  Zinc  camii.  Boone 
Countv  have  purchased  interest  In  Monte 
VIsIa  'mine    near    this   place   and    will    start 

'''^GROUNDHOO  AND  MIN'E  16  (Buffalo) 
—  Interest  in  these  mines  belonging  to 
Walburl  Bros,  and  Sam  Deener  of  Bates- 
vllle  sold  to  A  Christiansen  of  Chicago, 
and  Mr  Renandor  of  Omaha.  Neb  W.  1 
Barr,  who  developed  proiiortlcs  retains  In- 
terests. Mills  planned  for  both  properties 
ARIZONA 
rorhlar    County 

CALlfMET  A  ARIZONA  (Bisbee)— July 
production   was  3,648,000  lb    fine  copper 

HHATTITCK  ARIZONA  ( BIsbee)— Com- 
pany's statement  for  July  shows  J>roduc'i,,n 
amounted  to  206.081  lb  copper .  10 1.044  b 
lead;  3214  on  silver,  and  29  64  ox  gold 
for  the  month  For  seven  months  ended 
July  31,  production  was  8,3fi5.».0  lb .  cop- 
per.  1.766.436  lb  lead;  112.670  ox  silver. 
and  1124  44  ox  gold  Decrease  of  «B  r 
In  monthly  producllon  for  July,  duo  to  un- 
settled labor  conditions  in  district 
una     County 

STRIKE  GATHERING  \n  Miami  of  nlKiut 
400  miners  broken  up  and  strikers  dis- 
persed bv  Federal  troops  on  Aug.   14. 


Pinal    Connty 

ARIZON.X  HERCCLES  (Kelvin) — Steel 
structure  for  jiower  plant  completed  and 
concrete  lieing  iioured  for  mill  foundations 

P1N\L  DIOVELOPMENT  (Kelvin) — On 
Aug  i  secured  title  to  Renfro  group  of 
claims.  43  in  number  Held  under  option 
for   some   time       Will    install    compressor 

R\V  CGNSOLID.XTED  (Ray)— June  out- 
put was  7.614,114  lb  copiier.  comparing 
with  7.902,724  lb  In  May.  and  6,598.694  lb 
in  June,  last  year 

TROY  ARIZONA  (Kelvin)— Station  be- 
ing cut  at  200-ft  level  in  Climax  shaft 
No  development  will  l>e  done  at  this  level 
until  shaft  Is  sunk  to  500  ft  Sinking 
will   be   resumed   by  end  of  month. 

MAGMA  CHIEF  (Superior)  —  Watson 
tunnel  pas.sed  1000-ft  mark;  expected  to 
intercept  I.  S  *  A  lateral  vein  this 
month  IJist  300  ft  of  tunnel  has  been 
In  porphyry  Work  resumed  in  Baltimore 
funnel  on  north  end  with  view  to  deter- 
mining   extent    of    manganese    deposit 

Yavapai    County 

CACTI'S  Ql'EEN  (Congress) — Opera- 
tions Increased  following  •'.•"V^n'  '"»1*^''"" 
by  rres    II    11    Barliee.  of  Colorado  Springs 

Vi;ilDE  COMBIN.VTION  '•'""'?«' r" 
Verde  C.imblnation  shaft  passed  600.fl 
mark  Several  bands  of  Pre-(?ambr  an 
schist  cut  In  shaft  which  show  chaloopyrite 
Intend  to  do  .some  lateral  development  at 
700   level 

CAI.IK<»RM  \ 

Amador    Cnunly 
HAYWAnn    COPPF.R     done)  — Recently 
devoloped  by  Allen  Estate  Co   and  ready  for 
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extensive  sloping.  Situated  on  west  belt  of 
the  Mother  Lode,  three  miles  from  lone  near 
old  Rantlett  copper  mine  and  in  early  days 
was  owned  and  operated  by  Alvmza  Hay- 
ward.  Contemplate  building  tramway  from 
mine  to  lone  &  Eastern  Ry.  tracks,  pro- 
vided operation  of  mine  warrants.  At 
present  ore  will  be  hauled  by  team  or 
motor  to  railroad  and  shipped  to  Selby. 

SOUTH  KEYSTONE  (Amador  City)-— 
Shaft  unwatered  to  600  level  and  north 
crosscut  advanced  toward  vem.  Contem- 
platf  driving  also  from  1000-ft.  level  as 
«oon  as  water  taken  out 

CENTRAL  EUREKA  (Sutter  Creek)-- 
Mine  in  better  physical  condition  than  for 
sev"eral  years  On  3850-ft  level  orebody 
foUowed^n  north  and  south  drifts  m  good 
^ade  of  ore.  Mill  runnmg  steadily. 
Butt*   County 


BLOOMER  HILL  .' Chico ) -Reported  op- 
tioned by  Philadelphia  men.  ^\  ill  develop 
with   tunnel  and  it  results  warrant  will   m- 

"taU   miu"ng  plant.      Mr|,;°["^iy'^ehar|e°' 

ducer      F.  M.  Meyers  of  Seattle,  in  cnarge_ 

SURCFASE     (Oroville)— Reported     Gold- 

^ew     of     15     men     under     management     of 
Robert  J.  Burgess,  mining  engineer. 
Calaveras   County 
iriTTFCTTO    (  \ngels  Camp)— Being   de- 
ve^oi^e^d^^n^d^^o^J-ing^flne  conditional.     Owned 

^^^aiStct  ^^T^'S'  >^rtche",r°s  "plrintendent^ 
^^^:i^fER(Murph^.,-(:ontraet^reported 
Ijt  to  Inve^^lOOO^t^t^  wnne^^^^^_^^      ^^^.^^^^ 


EUREKA  CVVhite  Pine)— Old  mine  re- 
cently drained  without  apparent  cause,  but 
probably  through  Akron  tunnel,  will  now 
be  worked  bv  lessees.  Mine  a  large  pro- 
ducer of  argentiferous  galena  in  eighties. 

A.KRON  (White  Pine)— Taken  bond  and 
lease  on  Victor  mine.  Now  owns  May  & 
Mazeppa,  North  Star,  Erie,  Spar  Copper 
mines  and  many  individual  claims^  Mines 
drained  through  Akron  tunnel,  3800  ft  in 
length,  which  also  serves  as  haulage  way 
to  milling  plant.  Crude  ores,  both  iron- 
copper  and  lead-silver,  and  concentrates 
being  shipped:  haulage  to  railroad  at  Sar- 
gent done  by  three  Jeffrey  trucks  and 
teams. 

Onray    County 
DUNMORE  NO    2    (Ouray) — Shipment  of 
grood     ore     made     recently     from     this     Mt. 
Hayden    property. 

CAMP  BIRD  (Ouray) — New  vein,  30  ft. 
wide  and  assaying  well  in  gold,  cut  in 
tunnel  at  point  650  ft  south  of  Yellow 
Rose  side  line.  Little  water  now  en- 
countered and  tunnel  driving  progressing. 
Equipment  of  electric  hoists  and  pumps  will 
be  disposed  of;  also  2-mile  Bleichert  tram- 
way from  mine  to  mill,  as  these  will  not 
be  "required  when  tunnel  completed.  Bunk 
house  will  be  torn  down  and  moved  to 
mill,  where  grading  is  under  way. 
Fitkin  County 
HOPE  (Aspen) — Driving  tunnel  to  cut 
Annie    vein. 

SMUGGLER  (Aspen) — Pumps  lifting 
3500  to  4000  gal  per  min.  against  head 
of  1500  ft.,  keeping  mine  workings  drained. 
San  Miguel  County 
TOMBOY  (Telluride) — Flotation  tests 
prove  process  well  adapted  and  mill  will 
be   equipped,   one   unit   at   a   time. 

FARRELL  &  KING  (Telluride) — Leasing 
and    operating    in    Bear    Creek    canyon    and 


^^k^^Rt^tn^ew'  35  000    shares    of   cap-      shipped   last   autum 

,t"s\o?k  for  development  of  claims  known  CARRIBEAU      (Ophir).-  Flotation 


k*s"'the°f  X.°L.°  SuTn'ysfde:  Gold  Bar  Placer, 
Esperanza  and  others. 

Inyo    County 
„„,^„^,rTr-  ropPF.R  CO.    (Randsburg)  — 
W^-X^^SHTS^Lt^Valf^"^ 
DEVELOPMENT        near 


chines    and    new    ball    mill    installed ;    other 
machinery     not     vet     received.       Remodeled 
mill    will    start    operations    this    month. 
Summit    County 

FOX      LAKE      (Breckenridge) — Lessees 
shipping   good-grade   gold    ore. 

IDA  BELLE    (Montezuma) — Lessees 


TUNGSTEN    ^.  P^y^Ti"  „f   gcheelite    ores      ship  'high-grade    lead-silver    ore    via    burro- 
Bishop  is  e^'«"'J'"ferroiinng   plant   to   be      back,   which   was   mined   last  winter. 
and    reported    another^ roiinng    i^^^^^  ^^^^^^  MOUNTAIN  MINING  CO.   (Breck- 

enridge)— New   corporation    has   taken    over 
Carbonate    and    Bald    Eagle    groups    on    Mt. 


Baldy ;     work    started. 


fnstalle'dr  making  three  in  this  camp. 
Kern     County 
FERRIS    (Amane)-Reported^new^plant 

<:onsisting  ol  -  "p'  j^es  air  compressor  be  made  on  ore  from  development  work 
tons  each,  -  ?»=^  ^'i^  Installed  and  about  ore  is  gold-bearing  telluride  of  bismuth 
and    other    «'l"'PV"e""-  Mine  in   upper  Blue   River   district 

ready   for_  oP^rfiJo'^^        ,T5,v,dsh,ire) — M.  MOLLIE   B     (Breckenridge) — Ore   assay- 

ing 1.5  oz.  gold,  30  oz.  silver  and  10',; 
bismuth  opened  by  lessees  recently ;  ship- 
ping. 

MEKKA       PLACER        (Breckenridge)  — 
Operations     ceased    recently     when     French 


YELLOW       ASTER 
Carillo,   killed   o"„J"'>:ar'of"  Grizzly 
which    sloughed    "«  „^,'<l?..°;',,^ble       Another 
No    details    at    Pre^l^'g^'J^irhut    reported 
man    injured    by/^me    ^^u.^^^^    screening 

to    be    not    tatauy  ^        separating    fine      Gulch  dredge  cut  ditch  supplying  hydraulic 

plant    t>e'"£,,'"|  and  saving  what  otherwise      water       This    placer    worked    for    2  5    years, 
rock  from  coarse  and__sa%  ing  ^^^    ^^^^    ^^    i^.^^    ^^^^    hydraulicked  ;    low 

bars  now  being   dredged. 


wo'uld    go    into    waste 

COI.OK-XDO 

Chaffee    County 

PAT  MURPHY    (St.    Elmo)— Will   be   re- 

and   mixed    sulphide    ores  jfor    35    years 
MOLYBDENUM 
developed 


Brown's 
Preek  developed  receniiy.  i'>  ,  produce 
Sedtm  tonnage  good-grade  molyMemte 
ore  Stated  U.  S,  Geological  Sur\  e>  ^Mll 
make  inspection  of  district. 

Clear   Creek   County 

WEST       ARGENTINE       (Georgetown)  — 
Regular    shipments    being    made 

SEVEN-THIRTY     (Georgetow 
worked   by    lessees.  ^,,,,.     , 

WALFORD   (Georgetown)— Regular  shp-      activit 


-Being 


ment's"  being  made  Extensive  mine  repairs 
under  wav.  Flotation  will  be  installed  in 
mill   to  treat  low-grade  ores. 

COLORADO  CENTRAL  (Georgetown)- 
Mill  «Yll  be  built  to  treat  at  least  one^ 
half  million  tons  in  dumps  android  stopes 
that  ca  '  '"'' 


MONTE  CRISTO  (Breckenridge) — Pre- 
parations for  reopening  mine  under  way. 
Milling  plant  to  be  remodeled  and  flotation 
process  installed.  Ore.  containing  lead  and 
zinc  sulphides,  occurs  in  blanket  vein  of 
porphyry  dipping  about  25°.  large  area 
of  which  is  exposed,  allowing  open-cut 
mining.  Property  owned  by  Big  Reserve 
Mining    Company 

Teller     County 

CRESSON  (Cripple  Creek) — Shipments  of 
high-grade    ore    made    recently. 

BLUE  BELL  (Cripple  Creek) — Stated 
shoot  of  galena  carrying  silver  opened  in 
this    tunnel    on    Gold    Hill. 

SHERIFF     (Cripple     Creek) — On     Raven 

Hill,     to    be    reopened     after    years    of     in- 

Shaft  being  retimbered  and  work- 


ings  repaired 

B"^RTHA  B  (Cripple  Creek) — Shipping- 
grade  ore  opened  on  300-ft.  level.  Ore  bins 
built ;  shipments  will  begin  as  soon  as  con- 
struction   finished 

DANTE    (Cripple  Creek) — Mine  leased  to 


at  can  now    be  worked  at  profit  Denver  "compan'v'headed    by    Frank   Goudy. 

SILVER    PLUME    MINES    "ow    shipping      ^  -^^     ^j,,     '„„  'property     sold,     and     being 
<"■      Smuggler,   operated  by  Hollingswortn      ^i„„,„„ori 


Ca.^    JlenSota!'  Ptontx:"  Josephine,"  Ashby 
and   Mammoth. 

Gilpin    County 

BARNES  (Central  City )— Regular  ship- 
ments,  good-grade  copper  ore  [.eing  made^ 

OLD  TOWN  (Central  City) — Hot  Time 
lateral  being  cleaned  out  preparatory  to 
work  by   lessees. 

Gunnison  County 

ANACONDA  (lola)— Shaft  sunk  to  200- 
ft  level  and  development  work  done  on 
150-  and  200-ft  levels.  Sloping  in  good- 
grade  copper  ore  underway  on  150-ft.  level. 


dismantled 

LAST  DOLLAR  (Cripple  Creek) — New 
brick  shaft  house  being  built ;  compressor 
and  electric  hoist  overhauled.  Old  shaft 
house  destroyed  by  fire  recently.  Mine 
operated  by  Catherine  Gold  Mining  Co. 
IDAHO 
ShoHhone    County 

COEUR  D'ALENE  ANTIMONY  MINING 
(Kellogg) — Operating  near  mouth  of  Pine 
Creek;  experiments  on  flotation  process  not 
vet  completed.  Recently  encountered  ore- 
body  carrying  gold  :  shipping  crude  ore  and 
concentrates 


CALEDONIA    MINING    CO.    (Kellogg)  — 
Company's  report  for  first  half  of  1917  shows 
production   of    331.742    lb.    copper  and    575,- 
575  oz.  silver  of  net  value  of  $737,241  from 
8657    dry   tons.      Mining  cost  was   J2.89  per 
ton  ;  milling  cost.  $0  63  per  ton,  and  shipping 
$0  22    per    ton.      Total    operating    cost    was 
$75,462  ;      profit.      $661,779.         Development 
failed   to  show   any  new  vein   or  additional 
ore.      Charles   McKinnis,   manager. 
MICHIGAN 
Copper 
SENECA      (Calumet) — Started      building 
warehouse,    and   will    begin   shortly    on    car- 
penter,   machine,    and    blacksmith    shops. 

VICTORIA  (Victoria) — This  mine  won 
its  litigation  with  G.  A.  Berglund  regard- 
ing raising  of  water  in  Lake  Gogebic. 

QUINCY  (Hancock) — Daily  production  is 
3600  to  4000  tons  comparing  with  4500 
tons  before  labor  shortage. 

MICHIGAN  (Rockland) — Drifting  or 
Ogimah  lode  both  ways  with  good  copper 
ore;  east  on  Butte  lode;  shaft  15  ft.  to 
go  to  reach  seventh   level. 

CHEROKEE  (Houghton) — Working  ir 
220-  and  320-ft.  levels  in  rich  copper  ore 
Shaft  down  350  ft.  obtaining  some  good 
showings. 

^VH1TE  PINE  (Ontonagon) — Recovery 
from  experimental  flotation  plant  about  11 
lb.  with  loss  in  final  tailings  of  4  lb  Mak- 
ing yield  of  refined  copper  about  34  lb.,  a; 
compared  with  22.27  lb.  for  1916. 

ISLE  ROYALE  (Houghton) — Daily  prO' 
duction  is  2800  tons,  as  compared  wit! 
3200  in  winter.  Shaft  No.  5  in  qualit5 
has  equalled  No.  4  ;  ore  from  No.  7  ii 
next,  then  No.   6,  No.   2.  and  No.   1. 

WOLVERINE  (Houghton)  — Foolwal 
backing  continues  to  furnish  considerabli 
portion  of  medium-grade  tonnage  coppei 
ore.  Continuance  of  ore  in  footwall  o 
Kearsarge  lode  means  larger  tonnage  thai 
considered    possible. 

AMEEK   (Houghton) — No  labor  difficull! 
since    war    started    three    years    ago.       Cu 
Kearsarge      conglomerate      lode      indicatinj 
possible  commercial   ore  some  months  ago 
opened   laterally   for   200   ft.,   but   showing 
did      not      warrant      further      developmeni 
Producing    largest    rock    tonnage    of    high 
grade  copper  ore  in  history  of  property. 
MIN'NKSOTA 
Cuyuna    Range 
RECORD    PRODUCTION    will    be    mad 
this    year    if    marine    tonnage    is    availabU 
Shipments  to  July   1,   998.000  tons;   Armou 
and   Kennedy  mines   lead   with    140,000   an 
115.000    tons    respectively. 

STRIKE  OF  MINERS  on  Cuyuna  Rang 
began  Aug.  6.  instituted  by  I.  W,  W  ag: 
tators.  Mines  affected:  Cuyuna-Dulutl 
Cuyuna  Mille  Lacs,  Mangan,  Armou; 
Croft,  Meachem,  Merrill  and  Feigh  mine 
idle.      No   disorder   or   destruction. 

HILL  CREST  MINE  (Ironlon) — Slrii 
ping  work  active  to  uncover  additional  or 
by  steam  shovel  and  hydraulic  methodi 
Ore  mining  at  low  capacity  due  to  lac 
of  marine  tonnage, 

MacKF:NZIE  MINE  (Manganese) — Id 
due  to  water  trouble.  Water  from  sui 
rounding  mines  raised  level  of  near-by  lal; 
which  has  no  outlet.  One  diamond  dri 
active    on    property. 

NORTH  THOMPSON  (Crosby) — Ovei 
burden  removal  well  advanced  and  iron  oi 
exposed  Will  ship  before  close  of  seaso 
Operated  by  Inland  Steel  Co.  under  sta; 
lease, 

CUYUNA  MILLE  LACS  (Ironton) — N 
2  shaft  sunk  to  ledge  at  55  ft.  Will  1 
electrically  operated  with  steam  for  emen 
ency.  capacity  1500  tons  Will  operate  : 
high-grade  manganiferous  orebody. 

MIS.SOl'RI 
J*plin  District 

BILLIKEN  (St.  Louis,  Okla.) — Has  I' 
contract  for  300-ton  mill  on  lease  adjoii 
ing  that  of  St.  Louis  M,  &  S.  Co.  pmi 
erties. 

GOLDEN  ROD  (Richer.  Okla.) — Negotii 
lion  for  purchase  of  this  mine  under  wa 
with  F.  C.  Wallower  and  P.  E.  Tabor  < 
Joplin ;   consideration   asked,    $300,000. 

GREE.N'  ZINC  (Miami,  Okla.) — New  coi 
cenlrating  plant  south  of  Commerce.  Oklt 
completed  but  unable  to  operate  on  accoui 
of  insufficient  water.  Deep  well  beir 
drilled. 

LUCKY  STRIKE  (Miami,  Okla.) — So 
lease  of  20  acres  to  Southwestern  Royali 
Co..  which  will  develop.  Lucky  Strike  r 
tains  60  .acres  upon  which  it  plans  erecti( 
of  two  mills  soon. 

COAHUILA    (Webb   City) — Building  r.e 
150-ton    mill    at    Carthage    on    lease    ij-he 
it  has  been  operating  old  Hermosa  mill  f 
some    time.       Both    mills    will    be    used 
future,  according  to  C.  A.  Smith.  Webb  Clt 

""'carl    plumb     (.roplln)— With    as.soc 
ales,  sold  40-acre  lease  Just  east  of  Luci 
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Extension  tract  to  Frank  M.  Woods,  of 
Penver.  and  associates.  Woods  formerly 
Interested  In  some  of  largest  Cripple  Creek 
Mines.  Will  push  development  on  lease. 
A.  M.  Gaines,  formerly  with  Chicago  Min- 
ing Co..   superintendent. 

WINGFIELD  (Webb  City)— Charles  T. 
Orr.  head  of  the  Athletic  Smelting  Co..  will 
move  Wingfield  mill  at  Webb  City  to  site 
just  south  of  Picher.  Okla.,  where  drilling 
disclosed  good  ore.  One  of  the  largest  pro- 
ducers of  Webb  City  camp  :  is  in  the  sheet- 
ground  area,  where  most  of  the  ore  is 
not  rich  enough  to  justify  operations  under 
present  conditions. 

VELIE  &  WEEKS  (.loplin)— Planning 
earlv  construction  of  third  concentrating 
plant  near  Picher.  Lion  mill,  completed 
some  weeks  ago,  obtaining  yield  of  almost 
S^;  blende  from  ore  in  which  drill  records 
showed  only  2.9"";.  Second  mill,  the  Pan- 
ther, now  Wearing  completion.  S.  H.  Velie, 
Kansas  Citv  implement  man,  head  of  com- 
pany. Frank  Weeks.  Joplin,  district  man- 
ager. 

MONTANA 
Beaverhesd  Connty 

NEW  DEPARTl'RE  (.\rgenta) — Leasers 
working    and    shipping    high-grade    ore. 

rNITKP  ST.VTES  SMELTING  CO. 
r.^rgenta) — Hauling  from  old  slag  dump 
ind   shipping   to   Midvale,    Utah,   for   flux 

BOSTON  &  MONT.\N.\  DEVELOPMENT 
~0  (Wise  River) — Montana  Southern  Rail- 
ivav  Co  grading  for  narrow-gage  railroad 
rrom  Divide  up  Big  Hole  River  to  Wise 
River  and  then  to  company's  mines  in 
Elkhorn  district  Will  enable  company  to 
■nine  and  ship  high-grade  copper  and  silver 
>re  now  blocked  out  and  awaiting  ship- 
ment by  rail  to  smeltery. 
Madison    County 

MANGANESE  PROSPECTS  being  opened 
lear  Ennis  and  Sappington  on  branch  rail- 
■oad  of  Northern  Pacific.  Few  shipments 
)f  fiO"";  ore  made  Old  Revenue  and  Clip- 
>er  mines  being  worked  Expect  con- 
siderable activity  in  district  developing  old 
nines,  due  to  difficulty  in  finding  new  ones 
^To  great  depth  obtained  in  working,  but 
■onsiderable  production  obtained  in  first 
'ew  hundred  feet  in  past  operations 
F'ormation  is  gneiss  with  local  bodies  of 
rranite.  cut  by  porph.vry  and  quartz 
jorphyry  dikes  mostly  in  east  and  west 
lirection. 

Silver  Bow    Coanty 

ANACONDA  (Butte)  July  output  esti- 
nated  at  12,400,000  lb  of  copper,  compared 
vith  June  output  of  20.400.000  lb  ,  decrease 
lue  to  .strike  which  will  al.so  affect  August 
troduotion. 

BfTTE  &  Sl'PFCRIOR  (Butte) — Serlous- 
v  affected  bv  strike,  earnings  show  esti- 
nated  loss  of  nearly  half  a  million  Many 
■mplovees  left  for  other  camps  at  beginning 
if  strike  and  will  require  time  to  replace 
hem 

BARNES  ;CiNG  (Butte) — Company's 
itatement  for  <iuarter  ended  June  30  shows 
ollowing       earnings:  North       Moccasin. 

;i7,l.12;  Piegan-Gloster,  J18.(;<;t:  Shannon. 
;4!>,024  :  Kendall,  J938.  Deficit  was  re- 
lorded  on  Boyer  Group  option  and  develop- 
nent,  $1831:  miscellaneous  expense,  JlinS. 
Cot  profit  on  operations,  $S2.R2i>  Explora- 
ion  work  In  deeper  levels  of  North  Mocca- 
lin  h;iS  not  found  any  ore  and  outlook  Is 
lot  good  for  mine  Production  from  upper 
evels  much  less  than  previous  quarter. 
Produced  B021  tons  yielding  $53,151. 
'iegan-GIoster  Is  not  developing  new 
irebodlos  of  Importance  The  400  and 
no  west  drifts  of  Gloster  have  been 
idvanced  about  200  ft  since  April  1  I'ro- 
luced  4Snfi  tons  ore,  yielding  $57.«4R  bul- 
lon  Shannon  strike  of  high-grade  ore  re- 
Mirted  previous  Issue  Prodnc^-d  7(>70  tons 
Melding  $87,S37  Gave  up  option  on  Boyer 
iroperty  about  Juno  1  ;  showings  discour- 
iged  further  work 

NF.VADA 
Nye     Connly 

YAN'KKE  ROY  (Manhattan) — Formerly 
'hlpmunk  Mining  Co  :  now  reorganlietl 
lad  some  rich  veins  In  past  and  will  he 
vorked  shortly.  H  W  McMillan,  presl- 
lent 

DEXTER     ITNION     (Manhattan)— From 

rns'fn     dump    on     No      4    claim,     BO    ton     of 

-    ontiv    sorted    hy    B     J     Yurlch    and 

it    War    Eagle    mill       Demonstrates 

nes.s    nt    old    lessees    work,    as    or© 

?    jm   rrr   fr,n    In   mill 

NMATKD     (Manhattan) 

■  was  struck,  fiow  of 
lily  and  advancing  of 
■1  imtll  ndeqiiale  pump 
1  I'.  .i.|.iin..n  I',  m.iln  EnrI  ore- 
■  vo  others  dpvelop«>d  from  upper 
nd  will  iM.  exploited  ohnrtiv  after 
••    In  sight   has   been   "-tpl.ired 

WHITE  CAPS  (Manhattan) — East  drift 
xlended    28    ft     reoentlv    and    han|tln|t-wall 


crosscut  from  west  drift  driven  35  ft.  No 
work  done  in  raises  from  third  level,  as 
ore  has  blocked  up  everything;  no  relief 
until  mill  starts.  Pump  pocket  completed 
and  pump  will  be  installed  immediately. 
Assay  office  completed.  Expect  to  start 
mill  in  few  days  after  roll  shells  are  re- 
ceived. Wedge  furnace  in  mill  being  fired 
with    full    oil    blast. 

White  Pine  County 
NEVADA  CONSOLIDATED  (McGill)— 
Production  for  three  months  ended  June  30, 
was  20,817,356  lb.  copper  comparing  with 
18,852,321  lb.  in  previous  quarter.  Cost  of 
production  given  as  10.19c.  per  lb.,  a  slight 
increase  over  first   quarter's  record. 

NEW     MKXICO 

HELEN  RAE  (Nogal) — Group  of  claims, 
situated  in  Dry  Gulch  and  Nogal  Canyon 
being  developed  bv  two  tunnels,  one  4  50 
ft.  in  length  and  other  190  ft.  Vein 
about  5  ft.  in  width.  J.  H.  Robertson, 
in  charge. 

OREGON 
Josephine   County 

PLACER  MIXES  in  Waldo  district  are 
shut  down  during  the  rainy  season. 

NEILS  SUCCESS  (Kerby) — This  gold 
mine  is  in  operation  under  management  of 
R.   J.    Firth  of  Seattle. 

CHROME  DEPOSITS  located  near  Kerby 
by  Fred  Hart,  J.  W.  Bigelow,  T.  P,  John- 
son  and   Dave   Bauer. 

W.\LDO  (Takilma) — This  copper  mine 
shut  down  on  Aug.  6.  Reported  sale  pend- 
ing and  changes  to  be  made.  A.  H.  Gun- 
nell,  Grant's  Pass,  manager. 

SOUTH   n.\KOTA 

Custer     County 

CR.\WFORD  MICA  (Custer) — Old  Mike 
mine  reopened  and  production  being  made. 
Operations  at  Pringle,  which  have  produced 
a  large  tonnage  during  last  year,  have 
been  suspended. 

SPOKANE  LEAD  AND  SILVER  (Custer) 
— Car  of  high-grade,  lead-silver  ore  ready 
for  shipment  to  smeltery.  Shaft  down  180 
ft  in  ore  and  will  be  continued  Ore 
taken  from  100-ft.  level  transported  four 
miles  to  railroad  by  Jeffrey  Quad  truck 
with  trailer. 

UTAH 
Iron    County 

CALUMET  (Lund)— Newly  developed 
property  of  19  claims.  30  miles  northwest 
of  Lund ;  made  19  shipments,  30  to  50 
tons,   each. 

Jnab     County 

IRON  KING  (Eureka) — Capitalization 
Increased  from  1,000,000  shares,  par  value 
$1  to  twice  this  amount  Shaft  sinking 
to  be  started.      Col.    C.    E.    Loose,   president. 

TINTIC  STANDARD  (Eureka)  —  July 
shipments  amounted  to  21  cars.  New  shaft 
has  cut  ore  for  86  ft  Station  will  be 
completed  at  126n-ft.  level,  and  will  drift 
to  make  connections  with  main  orebody. 
New  150-hp.  motor  installed  at  shaft. 
Salt   I.ake    County 

SILVKR  SHIELD  (Bingham)  —  Shaft 
sunk  to  60  ft  in  quartzlte  showing  mineral- 
ization.     Well   equipped 

ALTA  TUNNKL  AND  TRANSPORTA- 
TIO.N  (Alta) — Tunnel  in  2700  ft.  face  be- 
ing In  hard  limestone  showing  iron  stain- 
ing 

COLUMBUS-REXALL  (Salt  I^kc)— First 
car  ore  (53  tons)  from  new  strike  brought 
to  market.  Seventy  tons  more  ready.  Ore 
carries   copper,    silver,    and    lead 

BOSTON  DEVEL0PMI:NT  (Salt  Lake) 
— Old  Maxfield  mine  being  develnpod  under 
lease  and  bond  Drifting  from  tunnel  level 
In  while  limestone  Fnlrvlew  fissure,  show- 
ing ore   on   surface       Work    in    new    ground 

UTAH  COITER  (Bingham)  — ProducHon 
for  quarter  ended  June  .TO  was  56.40,1,466 
lb  <opper  comparing  with  42.866.316  lb  In 
March  quarter.  June  production.  19.909,097 
lb  copper  as  compared  to  19,262,856  in 
.May 

MONTANA  BINGHAM  i  Ringhnm  Can- 
yon)—  First  ino-lon  unit  i.f  new  mill  to 
treat  ores  from  Fortunn  prciperty  started 
and  working  satisfactory  lOxpect  ,second 
lOO-ton  unit  In  operation  Imme.llalelv  Oil 
notation  ii.ted,  on  2';  copper  i.re  About 
soon  fi  piping  completed  to  furnish  addl- 
llrmal  water  other  units  re<iulre  Pumps 
Installed. 

Hnmmit    Connly 

PARK  CITY  SHIPMENTS  during  July 
amounted  lo  8449  tons,  showing  an  Increase 
of  tr.r.3  Ions  over  June  There  were  14 
shippers 

CALIFORNIA  COM8TOCK  (Park  City) 
— Fifth  car  shipped  within  10  days,  present 
output     lM>lnR    about     30    tons     daily.       Air 


connections  to  be  completed  with  Cali- 
fornia workings.  Expected  to  increase  pro- 
duction as  soon  as  compressor  Is  ready. 
Lead-silver  ore :  also  copper  showings. 
Developing   in   upper   levels. 

CANADA 

British    Colombia 

MINNESOTA  GOLD  AND  SILVER 
MINING  AND  MA.NUF.XCTURING  CO 
(Ferguson) — Operating  in  Trout  Lake 
district  two  properties,  the  Triune  and 
Florence  on  south  fork  of  the  Lardcau. 
Have  small  quantities  of  shipping  lead- 
silver  ore  from  Triune.  R  H.  Battey, 
general  manager. 

FERGUSON  DISTRICT  is  developing 
considerable  activity  in  promising  silver- 
lead  properties  Towser  mine  is  producing 
situated  4  miles  from  Ferguson,  up  South 
Fork.  Silver  Cup  and  Nettie  L  being 
worked  under  bond.  Circle  City.  7  miles 
up  North  Fork  from  Ferguson  b«lne  ex- 
ploited    by     new    company. 

Ontario 

BOSTO.N  HOLLINGER  (Boston  Creek) 
-—Expect  to  install  mining  plant,  when 
shaft  IS  sunk  to  200-ft.  level,  and  lateral 
work    undertaken 

SLADE-FORBES  (Porcupine)— This  as- 
bestos property  being  reopened  and  ship- 
ments of  high-grade  asbestos  will  be 
resumed.      A  small    mill    will   be  erected. 

MI.V.\KP:R-KIRKLAND  (Klrkland  Lake) 
Main  shaft  down  30  ft  on  new  vein  re- 
cently encountered  on  north  claim,  which 
runs  in  from  Lake  Shore  mine  Vein 
continues  strong  and   highly  mineralized 

CROESUS  (Monroe  Township)  —  New 
pumping  equipment  installed  to  prevent 
flooding,  and  flow  of  water  expected  to  be 
shut  off  by  placing  of  cement  bulkhead  in 
seam,  enabling  underground  w  -k  to  be 
resumed. 

MILLER  LAKE-O'BRIEN  (Elk  Lake)— 
\ein  now  being  developed  is  10  ft.  wide 
in  one  place  with  five  stringers  running 
through  it,  about  5  in  wide,  of  high-grade 
ore  .Res'  of  ^cin  being  good  milling  ore. 
Further  on  stringers  unite  in  one  orebody 
28  in.  wide  with  high  silver. 

McINTTRE  (  Schumacher) — D  I  a  m  o  n  d 
drilling  on  PIcnaurum  property  optioned 
some  months  ago  Situated  northeast  of 
Jupiter  and  management  believes  Jupiter 
orebodies  continue  into  Plenaurum  Active 
drilling  on  Jupiter  to  locate  other  orebodies 
carried  on  Mill  operating  at  525  tons  per 
day  treating  largely  ore  from  south  of  lake 
ahd  development  work  on  No.  5  vein.  Not 
likely  to  show  any  increase  in  production 
for  July  over  June  Expect  to  have  banner 
month  in  August  becau.se  800-  and  1000-ft 
levels  on  No  5  vein  completed  and  allow 
extraction  high-grade  ore  In  this  section. 

CHILE 

BRADEN  (Rancagua) — July  production 
of  copper  amounted  to  6,250,000  lb.,  com- 
pared   with    5,002,000    lb.    in    June. 

SOUTH    AFRIC.% 

RHODESIAN  GOLD  PRODUCTION  in 
June  was  $1,470,692,  an  increase  of  IT- 
over  May,  but  a  decrease  of  9  8c>  from 
June,  1916  For  the  six  months  ended 
June  30.  output  was  $9,538,014  In  19IS. 
and  $8,684,495  in  1917,  a  decrease  of  $853,- 
519  this  year  Other  production  in  June 
Included  19,986  ox  silver,  347  tons  copper, 
869  tons  asbestos,  3S05  tons  chrome  ore 
and  41,837  tons  coal:  also  66  carats 
diamonds 

TRANSVAAL  GOLD  PRODUCTION  In 
June  was  759,724  ox.  being  19,661  ox  less 
than  in  May  and  204  0  ox  less  than  in 
June,  1916  For  the  six  months  ended  June 
30,  the  total  production  was  $96,816,866  In 
1916.  and  $94,597,788  In  1917;  a  decrease 
of  $1,219,068  this  year  The  number  of 
negro  laborers  employed  in  June  was: 
Gold  mines,  175.727;  coal  mines,  11,258; 
diamond  mines.  5369:  total,  192,364.  beinr 
a  decrease  of  5057  from  May. 

CHOSFN 

ORIENTAL  CONSOLIDATED  MINING 
(Unsan) — Cable  report,  July  cleanup, 
$95.000 ;  value  below  average  owing  to 
rainy  season  June  bullion  amounted  to 
$106,324  divided  as  follows:  Tabowie 
mill,  $22,669;  Taracol  mill,  $21,589;  Mal- 
bong,  $12,311  :  Taracol  cyanide  plant,  $46,- 
067  ;  Malbong  t\rt)e  mill,  $3686.  Tonnage 
milled  aggregated  25.970.  Taracol  cyanide- 
plant  and  Maibong  tube  mill  shipped  slag 
and  furnace  ashes  to  Chlnnamampo  smeltery 
receiving  $1818  returns  tliillinn  output  be- 
low average  because  of  low  grade  of  ore 
going  to  Tabowie  and  Maihong  mill  Ex- 
pect to  bring  Tabowie  feed  up  to  normal 
soon,  but  do  not  ho|>e  for  much  better 
results  from  Maibong  as  Charal>owle  mine 
has  only  eight  to  10  months'  low-grade 
ore  supply  left       Native  labor  plentiful. 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

42A 
42A 
42A 

New 
York. 
Cents 

Lon- 
don, 
Pence 

9 

10 
1  1 

4  7556 
4  7556 
■t  7556 

82i 
82S 

82; 

13 
14 
15 

4  7556 
4  7556 
4  7556 

82j 
83i 
Sbi 

tit 
44 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.      London  quotations  are  in  pence  per 


p  of  sterling  silver,  923  fin 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Aug. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

25J 

lOJ 

10.50 

8  45 

■> 

@26{ 

631 

@ll 

@I0  90 

(5  8  55 

25! 

lOj    . 

10  50 

8  40 

in 

@26 

63i 

@n 

@I0  90 

25j 

lOJ 

lOJ 

11 

(S26 

63i 

@n 

@10j 

(5  8  50 

25 

10  30 

10  30 

8  40 

n 

(5  25", 

62J 

@n 

(at.  1 0   80 

(5  8  5o 

24| 

10  30 

10  30 

8  35 

14 

(5  25* 

62| 

@ii 

(alio   80 

(5  8  40 

24i 

lOi 

lOJ 

8  35 

15 

(ff)25 

62i 

@i  1 

&  10  90 

(5  8  40 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0,05  to  0.  lOc.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c,  per  tOO  lb. 
above  St,  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St,  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh.  13. 1  cents. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3Mo8. 

244 
241 

239 
2385 
240i 

Spot 

Aug. 

Spot 

3Mos. 

Spot 

9 

10 

n 

13 
14 
15 

125 
125 

125 
125 
125 

I24S 
1241 

1241 
124! 
124) 

137 
137 

137 
137 
137 

247i 
244} 

2425 
242i 
244 

30* 
301 

30-5 
30 ; 
305 

54 
54 

54 
54 
54 

NEW   TOKK — AuB.    15 

The  same  unsatisfactory  condition  con- 
tinued in  all  of  the  metal  markets,  which 
are  under  the  obsession  of  the  uncertainty 
over  what  the  Government  is  going  to  do. 
Negotiations  are  going  on  in  Washington, 
but  neither  their  progress  nor  their  nature 
may   be   revealed. 

Copper,  Tin,   Lead  ancj  Zinc 

Copper — There  were  a  few  especially 
noteworthy  transactions  this  week  in  lots 
of  considerable  size,  including  at  least  one 
of  importance  for  export.  All  of  the  busi- 
ness of  major  character  was   for   October- 


December  or  September-December  delivery. 
There  was  increasing  pressure  to  sell  from 
several  quarters,  and  on  Aug.  15,  business 
was  done  for  September-December  delivery 
on  the  basis  of  24§c..  net  cash.  New  York, 
while  September  copper  alone  was  to  be 
had    at    25c. 

Soon  after  noon.  Aug.  15,  it  was  reported 
(but  not  officially)  that  the  War  Industries 
Board  had  agreed  to  advance  to  the  copper 
producers  22ic.  per  lb.,  leaving  the  differ- 
ence between  that  price  and  25c.  to  be 
settled  after  receipt  of  the  report  of  the 
Federal  Trade  Commission. 

It  was  a  matter  of  gossip  that  the  Fed- 
eral Trade  Commission  has  obtained  from 
copper  producers  all  the  figures  that  it 
wants  and  has  made  up  its  mind  respect- 
ing cost  of  production,  except  in  the  case 
of  one  important  company,  whose  business 
is  complicated. 

The  Great  Falls  refinery  is  closed.  The 
Raritan  refinery  is  operating  at  reduced 
capacity. 

The  IJaltimore  Copper  Rolling  and  Smelt- 
ing (I^o..  subsidiary  of  the  American  Smelt- 
ing and  Refining  Co.  has  established  a 
warehouse  in  New  Y'"ork  to  take  care  of 
the  retail  trade  in  pig  and  sheet  copper, 
tin,    lead,    antimony,    etc. 

Copper  Sheets  are  quoted  at  37c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  33c.  per  lb., 
f.o.b.    mill. 

Tin — The  market  was  quiet,  business  be- 
ing estimated  at  not  more  than  35  to  40 
tons  per  day.  Quotations  declined  a  little. 
Banka  tin  was  relatively  weaker  than 
Straits,  being  quoted  at  58 ic.  at  the  close. 

Lead — This  market  was  rather  queer, 
and  there  was  much  irregularity  in  quota- 
tions on  business  actually  done.  There 
was  some  reselling  by  consumers,  compris- 
ing some  round  lots,  which  were  let  go 
as  low  as  lOJc,  New  York,  for  prompt 
shipment.  On  the  other  hand,  buyers  paid 
the  full  price  asked  by  the  A.  S.  &  R.  Co., 
and  at  the  close  of  the  week  a  large  ton- 
nage was  placed  at  that  price,  while  at 
the  same  time  other  large  tonnages  were 
under  negotiation  at  lower  prices.  The 
delivery  required  for  lead  made  considerable 
difference,  buyers  who  needed  lead  for  im- 
mediate shipment  from  New  York  finding 
great  difficulty  in  obtaining  it  at  less  than 
lie,  and,  indeed,  an  impossibility  when 
the  quantity  wanted  was  large. 

Zinc — As  the  time  for  putting  in  the  bids 
for  the  Government  order  for  Grade  C 
spelter  on  Aug.  10  approached,  it  was 
thought  that  an  improvement  in  this  mar- 
ket might  be  on  the  point  of  being  ushered 
in.  and  there  was  a  slightly  firmer  tone, 
but  hopes  were  disappointed  and  the  mar- 
ket then  went  off,  sellers  being  unable  to 
realize  as  much  as  :  8Jc.  any  more,  the 
small  business  reported  having  been  done 
at   8gc. 

Zinc  Sheets — Price  .of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  111.,  less  S%  discount. 

Other    Metals 

Aluminnm — The  aluminum  market  is  in- 
active and  quotations  are  nominal  at  48 (ff' 
50c.   per  !b.   for  No.   1  ingots  at  New  York. 

Antimony — Practically  no  business  was 
reported  and  the  quotation  was  unchanged 
at  15@15}c.  for  spot. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Cadmium — Unchanged  at  $1.40  @  1.60  per 
pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of   5c.   per  lb.    tor  electrolytic. 

Quicksilver — Unchanged  at  $115.  San 
Francisco  reports,  by  telegraph,  $112,  mar- 
ket steady. 

Gold,  Silver  and  Platinum 

Gold  in  the  TTnited  States  Aug.  1  is  esti- 
mated bv  the  Treasury  Department  as  fol- 
lows: Held  in  Treasury  against  gold  certifi- 
cates outstanding,  $2,146,706,630;  in  Treas- 
ury current  balances,  $188,163,487  :  m 
banks  and  circulation,  $751,248,372  :  total. 
$3,086,218,498.  which  is  an  increase  of 
$585,088,934  over  Aug.   1  of  last  year. 

Gold  will  be  purchased  at  Government 
assav   offices   in    the   future   on    a   basis   of 


fineness.  The  Director  of  the  Mint  has  can- 
celed previous  regulations  under  which  bul- 
lion was  purcha.sed  on  the  basis  of  the 
value  of  its  silver  content.  Bullion  con- 
taining not  less  than  one  part  of  gold  and 
not  more  than  800  parts  base  metals  in  a 
total  of  1000  parts  may  be  purchased  under 
the  new  regulation.  Heretofore  only  bul- 
lion containing  at  least  1*0  times  in  gold 
the  value  of  the  silver  content  has  been 
purchased.  The  old  regulation  had  been 
in  effect  more  than  44  years. 

Silver — The  London  market  held  steady 
at  42, '.;d.  from  Aug.  9  to  Aug.  13;  then 
jumped  to  42id.  on  Aug.  14,  and  closed 
excited  at  44d.  on  Aug.  15.  The  rise  is 
due  to  an  insistent  demand  coming  on  a 
market  short  of  supplies.  The  future  is 
uncertain   but  favors  still   higher  prices. 

Mexican  dollars  at  New  York:  Aug.  8, 
63^c.  :  9,  644c.:  10  645c.;  11,  64Jc.  ;  13. 
64Jc.  :    14,    65c. 

Platinum — Unchanged  at  $105,  in  fair 
demand. 

Palladium — Easier:   quoted  at   $115(5)120. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Aus.  H — Blende,  per  ton, 
high.  $78.50.  basis  fiC^.  Zn  ;  premium.  $75; 
medium  to  low.  $70(fr65;  calamine  per  ton. 
basis  400/  Zn.  $42r(^40:  average  selling 
price,    all    grades    of    zinc.    $67.11    per    ton. 

Lead,  high.  $119.60.  basis  807,  Pb ; 
$115(f7)110;  average  selling  price,  all  grades 
of   lead.    $114.02   per   ton. 

Shipments — Blende.  9006  tons;  calamine, 
506  tons;  lead.  1131  tons.  Value,  all  ores 
the    week.    $767,350. 

Enlistment  and  draft  is  seriously  lowering 
the  working  force  in  the  mines,  not  only 
preventing  an  increase  in  output  but 
actually  causing  a  decrease  of  the  produc- 
tion. 

Platt*vllle,  Wis.,  Aug.  11 — Blende,  basis 
60';;  Zn.  $70  for  premium  ore  down  to  $65 
for  medium  grade.  Lead  ore.  basis  80 <^ 
Pb.  $112  to  $115  per  ton  Shipments  re- 
ported for  the  week  are  2571  tons  of  zinc 
ore.  214  tons  of  lead  ore,  and  488  tons  of 
sulphur  ore.  For  the  year  to  date,  the 
figures  are:  86  477  tons  of  zinc  ore.  4120 
tons  of  lead  ore.  and  17.823  tons  of  sulphur 
ore  Shipped  during  week  to  separating 
plants  were  3559  tons  of  zinc  ore. 


Other  Ores 


was     reported 


Antimony     Ore — I 

done  at  $2  per  unit. 

Chrome  Ore — This  ore  is  still  in  keen  de- 
mand by  manufacturers  of  chemicals  and 
ferrochromium  who  need  high-grade  ore 
and  have  been  cut  off  from  supplies  of 
foreign  material,  but  the  market  is  easier. 
Ore  assaying  upward  of  SO"";^  chromic  oxide 
is  still  salable  at  $1  per  unit,  but  ore  of 
44  to  46%  grade  will  not  bring  more  than 
80 f?  85c.  Lower  grades  of  ore.  marketable 
with  the  brick  manufacturers,  may  bring 
no  more  than  50c.  per  unit. 

Manganese  Ore — The  high  prices  have 
brought  out  an  increasing  supply,  where- 
fore buyers  are  in  a  more  independent 
position.  High-grade  metallurgical  ore  has 
declined  to  $1  per  unit.  Ore  high  in  silica 
is  now  salable  with  difficulty. 

Molybdenum  Ore — Quoted  at  $2.10  (ff  2.15 
per  lb.  of  molybdenum  sulphide  in  concen- 
trates  assaying   90   per   cent. 

Tungsten  Ore — Strong  at  $25  for  high- 
grade  wolframite.  Ore  of  lower  grade  is 
quoted  at  $20(3  24.  with  transactions  re- 
ported at   $22(f?23.50. 

Pyrites — Spanish  lump  fiuoted  at  15c.  per 
unit  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  war  ri.sk.  exce.ss  freight  and  any 
duty  Ocean  freights  are  42s.  6d.  from 
Huelva  to  southern  ports.  A  recent  sale 
of  1500  tons  at  this  price  cost  the  buyer 
32c.  per  unit  ex-ship,  or  about  35<-  fob. 
works.  Scattering  offers  of  dome.stic  py- 
rites have  not  met  requirements  and  many 
inland  fertilizer  plants  are  now  burning 
brimstone  obtained  by  special  arrangement 
at  $22,  f.o.b.  mines  in  Louisiana  and  Texas; 
this  is  cheaper  than  using  pyrites  at  pres- 
ent prices. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports    are    for    old-range    bessemer.    *5.»i> . 
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oid-range  nonbessemer,  $5.20  ;  Mesabl  bes- 
semer.  J5.70;  and  Mesabl  nonbessemer. 
$5.05. 

Lakr  .Ouprrior  Orr  Shipments  in  July 
were  10.241.633  pross  tons,  being  491.476 
tons  more  than  in  July.  1916.  For  the 
seaiion  to  Aug.  1  the  total  shipments  were 
in   gross  tons: 


STOCK     OUOTATIONS 


STOCK    QUOTATIONS— Continued 


Port: 
Eacanaba  . 
Macriuctte 
llakland. . . 
Superior  .   . 


1916 
3,647.192 
1.834,919 
3,506.945 
5,865.546 
9,338,482 
5,172.640 


1917 
3.137.571 
1,269.636 
3.147.794 
5,757,384 
8,672,767 


Cbsnees 
).  509.621 
3.  565.283 
3.  359.151 
■)  107,962 
665,715 


4,391,416     D.|    781.224 


Total 29,365,724    26,376,768     D.  2,988,956 

The  total  decrease  this  year  was  in.2';'>  ; 
It  was  due  to  the  late  opening  ot  navigation. 

lion  Trade  Review 

NE3V  YORK — Aug.  15 
Government  orders  for  steel  are  increas- 
ing and  the  export  movement  is  large  in 
spite  of  embargoes  :  but  ordinary  domestic 
business  in  iron  and  steel  is  insignificant, 
says  "Iron  Age."  Without  talcing  a  final 
position  on  the  question  of  selling  to  the 
Allies  at  the  same  prices  as  to  the  Gov- 
ernment, steel  manufacturers  have  accepted 
orders  from  officials  at  Washington  this 
weel<  applying  on  10,000  tons  of  annealed 
wire  and  20,000  tons  of  wire  rods  for  Italy, 
prices  to  be  fixed  after  the  Trade  Commis- 
sion's findings  are  made  up. 

PITTSBIRGH — Anr.    14 

The  whole  market  continues  stagnant, 
the  stagnation  which  began  developing  late 
In  June  having  been  accentuated  by  the 
growing  prospect  that  the  Government  will 
tak«  a  hand  in  price  fixing.  It  is  fre- 
quentlv  represented  that  the  Government 
has  cau.sed  the  stagnation  in  the  markets 
but  as  a  matter  of  fact  it  is  clear  that 
this  would  have  developed  in  any  event, 
for  buyers  had  been  purchasing  early  de- 
liveries' only  at  the  high  prices  quoted  as 
the  market.  There  is,  in  a  sense,  another 
steel  market  on  the  level  of  prices  now 
being  realized  on  current  shipments,  but 
while  the  large  mills  regard  this  latter  as 
the  true  market  they  are  not  quoting.  It 
is  certain  that  prices  for  forward  deliveries 
will  at  least  come  down  to  about  this  level, 
but  there  is  a  question  whether  they  v'' 
not  be  brought  still  lower.  There  will 
doubtless  be  further  developments  after 
the  Government  ha.s  fixed  prices  on  coke, 
which  it  is  expected  to  do  within  a  few 
weeks  as  this  would  materially  lower  the 
cost  of  making  pig  iron.  Thus  far  the 
extent  of  the  price  readjustment  is  that 
scran  started  to  decTlne  late  in  June  and 
Is  now  down  2.5  to  .1S^,  ;  pig  iron  started 
softening  a  trifle  early  in  July  and  in  the 
last  10  days  unfinished  steel  Is  down  Jio 
to  ll!>  a  ton.  There  have  been  no  declines 
whatever  in  finished  steel  products,  hut 
also   no   advances   since   the   clo.se   of   June 

Pig  Iron — There  is  practically  no  demand 
for  pig  iron  and  the  furnaces  are  sitting 
tight  quoting  practically  their  former 
prices  with  output  sold  for  this  year  and 
3S  to  6«r'-  of  the  first-half  output  sold 
A  little  resale  iron  is  offered,  but  this  Is 
not  In  demand.  We  quote:  Bessemer  $B5; 
basic  JS2:  malleable  and  foundry,  J53«55 
fob  valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

H,„l_In  the  Inst  10  days  there  have 
be*n  offerings  of  unfinished  steel  from  at 
least  three  sources  at  prices  110  to  J15 
under  those  eslnhllshed  last  June  as  the 
market  but  which  had  lately  become  nom- 
inal mileta  were  offered  at  $115  and  sheet 
bars  and  slabs  al  $90,  against  former 
ounlallons  of  $95«iI00  for  billets  and  $105 
©110  for  sheet  bars,  slabs  having  been 
unquotable  because  they  were  so  .scarce 
Of  lhe»<-  offiTlngs  n  small  tonnage  of  slabs 
waJi   offerecl.    and    lh.it    is   all 

Ferroalloys 

Ferrnmnnganrar — The  market  is  rather 
Inncllve.  prompt  and  second  half  being 
$37R'!i  (00  nn.l  firs!  half  $350^376.  per  Ion 
delivered        Imports    are    light 

Coke 

ronnell««llle--The  market  stiffened  sharp- 

.••■k   Rnd   Is  holding  the  higher 

I  (     f..r    furnace    coke    loaded 

!■    »    I,     K    cars,   and    $1  I  SO 

1     i  1-  I    In   Pennsylvania  .nrs. 

■.\where.  cars  of  the 

I  eld     to     Iheir     own 

..I    bill    was    signed 

'lid   Saturday  morn- 

rorelved    telegrams 

* ''immls.«lon  asking 

These  are  now  be- 

A    $4    a    ton   or   even 


Iv  la 

e    I.T«I 

level. 

113  !1 

In  B 

A    O 

til'. 

r..r  ■ .. 

N.  Y  EXCH.t         t 

UK.  14 
5 

BOSTON  EXCH'  ; 
Adventure       .... 

kug. 14 

Alulia  Gold  M 

2 

Alaalia  Juneau 

^! 

Ahmeek          

991 

Am  Sm  A  Hef  .com 

101  i 

Aliomah 

50 

Am.  Sm  A  Ref,.  pt. 

112) 

Allouci 

64 

Am  .Sm  Sec,  pi,  A 

98) 

Aril  Com.,  ctfs 

121 

Sl| 

Am.  Zinc 

221 

Bonanza 

20 

Am.  Zinc,  pf 

S9 

Butt<^Ba1lak1ava. 

.55 

751 

Calumet  A  Aril 

79 

Ratonllas  MIn 
Bethlrhom  Steel 

I 

Calumet  A  Hecla.. 

540 

iir.l 

Centennial          .... 

16 

Bcthlchim  Steel,  pt 

lis 

Copiier  Range  ... 
Daly  VVi«t      

61 

nuttp  A  Superior. 

3Si 

1 

3r>i 

Davis-Daly   

5 

fhlle  (op 

191 

East  Butte   

fhlno 

55) 

Franklin     

6 

Olio  Fuel  *  Iron 

4!) 

Oranby         

80 

fnirlhlp  steel.     . 

811 

Hancock    

131 

91 

Hedlpy     

151 

Fcrteral  MAS 

22 

Helvetia        

.25 

Federal  M  &  S.  pt 

511 

Indiana       

21 

Oreat  Nor  .  ore  ctt. 

421 

2 

103) 

Homestake 

La  Salle           

3! 

Inspiration  Con 

55 

Mason  Valley     .... 

7! 

International  Nickel 

40 

Mass           

Hi 

43 

Mayflower 

2 

91 

Michigan 

II 

Miami  Copper 

Nat- 1  Lead,  com.   . . 

371 

Mohawk 

81  i 

55 

New  Arcadian 

3 

106 
221 

New  Idria   

14 

North  Butte 

"! 

Ontario  Mln    

.51 

North  Lake 

li 

Quicksilver 

M 

oilbway 

11 

Quicksilver,  pf 

1| 

Old  Dominion   .... 

S6 

Ray  (on 

27 

Osceola       

85 

Repuhllcl  *s.,com.. 
Republic  I  A  S,  pi 

89! 

Qulncy           

87 

104 

SI    Mar>-s  M.  L  . 

Slo«g-Sheffleld. 

•541 

Santa  Fe 

Tennessee  C.AC. 

171 

Seneca     

US  Stcel.com 

1231 

Shannon 

71 

U.S.  Steel,  pi 

1171 

Shatturk-Artl.  . . 

241 

Utah  Copper 

Va   Iron  C.  4  C     . 

1041 

So   Ijike     

3 

69 

So.  Utah     

Ifi 

kUB.  14 

Superior  &  Bost. , 

Trinity     

Tuolumne  

U  s.  Smelting 

U.  8.  Smelf g,  pf. . . 

4 

Bid  l.cdKe 

Butte*  N   Y 

Buttp  r   &  Z 

1 

56 
49 

Calumet  A  Jerome, 
Can  Cop.  Corpn,. . 
Carlisle 

Caahboy          

Con  Aril  Sm 
Con  ("oppermlnes. 
Con  Nev-UUh 

i 

il 

04 

Utah  Con     

Utah  Metal 

victoria 

Winona     

Wolverine 

Wyandot 

15 
4 
3 
3 

47 
.25 

Kmma  Con 

1l^ 

Fcrber 

J  60 

BOSTON  CURB* 

.Ug.  14 

First  Nat  Cop 

C.olrtncld  Merger. 

05) 

Alaska  Mines  Corp. 
Bingham  Mines 

.50 
12! 

Boston  Fly 

Boston  A  Mont 

Butte  A  Lon*n  Dev 

Caliimet-corbln.  . 

Malcstlc 

40 

,?' 

McKlnley-Dar-3» 

55 

f  orter. 

23 

Crystal  Cop 

Eagle  A  Blue  Bell 

,i' 

N    Y   A  Hond 

Houghton  Copper 

Nlplaalng  Mines. 

Interniountaln 

ilf" 

31 

Iron  Cap  cop  .  pi 

56 

Mexican  Metals 

5(1 

Mines  of  America 

201 

1 

Ncvaila-Douglsa. . 

A 

■  if 

New  Cornelia 
Onccn 
Pacltlc  Mines 

'.?' 

Toiiopati  Es 

45 

'  3S 

19 

H 

Rei  Cons 

United  Cop     .       . 

tmiled  Verde  Ert 

SALT  LAKE* 

United  Zinc 

5 

tltlca  Xtlncs 

White  Knob,  pi.    . 

21 
11 

Bannack       

S.5 
17 

Yukon  Cold  

It 

Black  Jack 

J  06 
8  00 

18 

flAN  FRAN  • 

^illl    U 

(  artim 
cnlnriulo  Mining 

I  Iftlv-Jililiie 

0:1 

Bml  A  Belcher 

02 

10 

I  ;rftml  1  ;ulch 

'   11 

01 

06 

Lower  Mammotll. 

Clin   Vlrilnla 

in 

M.V  Hay 

06) 

(iouM  A  Curry 

02 

03 

sllvi-r-Klng  Coal'D 

OS 

'  U* 

<  iphlr              

1  421 

Uncle  Ham 

03 

01 

06 

Yankee 

071 

11 

TORONTO* 

lug    14 

01 
4  35 

Bailey 

1  rei 

Jim  liiiller 

84 

Beaver  Con 

.13 

12 

Miinnio  Mines 

Ml<lw«» 

Mont  'fonopah 

11 

(  h«ml«-rs  FerUnd. 

131 

19 

( 'onlAKKS 

North  Star 

10 

liarsrave. 

111 

19 

la  Hone 

«n 

IVtenv.n  lake 

lot 

Allanu 

in 

HUM  ..(  War 

06 

lenil.k.nilng 

0) 

Wetll.iirer-l.or 

06 

l>'0<-M  lialar 

0:1 

Home  men 

IS 

ir. 

Home  lake 

15 

35 

Foley  llllrlen 
lliilllnier 

u 

4  .10 

NuTwIa  llllli 

?n 

Melniyre 

Hound  Mountain. 

'«n 

3«| 

42 

WhIU  (>(■ 

1     1 

<« 

48 

llto  Jim 

Unlt««  Eastsra 

4  ... 

■•  •■' » 

"» 

COLO.  SPRINGS  Aug.  14| 

LONDON 

Aug.  2 

Ocsson  Con 

5  621 

Alaska  Mexican 

fO  lOs  Od 

Doctor  Jack  Pot 

04 

Alaska  Tre'dwell 

I     >    < 

04) 

3  18    9 

El  Paso 

0  10    0 

Gold  Sovereign.  ... 

041 

Camp  Bird 

0     6    6 

Golden  Cycle 

2  10 

El  Oro 

0     9    0 

Granite     

48 

0     9    0 

Isabella         

09) 

Mexican  Mines. 

4     7    6 

Mary  McKlnncy. . . 

111 

Nechl.  pid. 

0  12    6 

Portland 

Orovllle 

0  15    9 

United  Gold  .M     . 

.191 

Santa  Gert'dis. 

0  10    P 

Vindicator 

.65 

Tomt>oy.  . 

0  18    6 

*  Bid  prices,     t  Closing  prices     t  Ijut  Quoutlons 
MONTHLY   AVERAGE   PRICES   OF   METALS 


July 

August 


50  241  .57 

.50   2.50  64 
49  915  74 


47    163l«B  I 

if  OSOB**,; 
49  3S5  67  ! 
51  714  71  I 
.54  971  75.' 


1917       1915 


H61  23  70S  27  ; 
875  23  709  .10  I 
745  23  .570135  • 
071  23  2«7|31  I 
010  22    597130  I 

22  7<t0  31    • 

23  .591  32  : 
23  925  32  : 
2.5  094  .14 
26  373  36 


37  742 
36  410 

36  963 

37  940 


49  r>84  65  661 


.23  675  31  315 


New  York                              LoodoD 

nnppor     Klecirolytlc          SUndanl             ElectrolyUc 
1    1916   1    1917        1916     1     1917          1916     I     1917 

Jan 

Feb 

Mar 

April 

May 

July 
Aug 
Sept 
Oct 
Nov 
Dec  . 


24  00SI2S  673     88  0S3  131    92M16 

"    -'  895  133 

7,50  136  I 
842  137 
000  152 
000  137 
409  125 


120  440  31 

26  310  31 

27  895  27 

28  B25  28 
26  601  2  1 


26.8551 
27  193 
30  625 
31.890 


750  102  067  1.17 
481  107  714  136 
935  124  319 
788135  4.57 
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British  America  Nickel  Corporation's 
New  Works  in  Ontario 

By  E.  p.  MATHEWSON 

Oeneral  Manager.  British  American  Nickel  Corporation,    Toronto.   I">nt. 

ing,  to  which  are  being  added  still  further  reserves  by 

the  diamond  drilling  which  is  now  being  done. 

At  first  it  was  thought  advisable  by  the  new  board 
of  directors  to  build  the  smeltery  near  the  mine  and 
the  refinery  on  the  Niagara  Peninsula,  but  when  the 
present  management  investigated  data,  it  was  found 
expedient  to  change  this  plan  and  build  the  smeltery 
and  refinery  adjacent  to  each  other  on  the  site  chosen 
for  the  smeltery  in  the  first  place.  Preliminary  work 
has  been  done,  and  a  force  of  about  250  men  is  now 
at  work  putting  in  trackage  and  building  founda- 
tions. The  machine  shop  and  warehouse  are  already 
up  and  in  use.  The  site  is  connected  by  rail  to  the 
Canadian  Pacific  Ry.  and  the  Algoma  Eastern  systems. 
The  principal  ore  supply  will  be  from  the  Murray  mine, 


The  British  America  Nickel  Corporation  is  now 
constructing  a  2500-ton  smelting  plant  at  Nickel- 
ton,  Ont.,  four  miles  northwest  of  Sudbury;  it 
will  comprise  four  25-ft.  blast  furnaces  and  seven 
13  X  30-ft.  Peirce-Smith  converters.  The  refinery, 
tvhich  ivill  be  built  adjacent  to  the  smelting 
works,  will  use  the  Hybinette  process  and  have 
a  capacity  of  10,000  tons  of  nickel  per  annum. 


THE    British    America    Nickel    Corporation,    Ltd., 
was  most  unfortunate  in  losing  its  chief  promoter, 
Dr.  F.  S.  Pearson,  on  the  "Lusitania."    The  death 
of  this  captain  of  industry  was  a  severe  blow  to  the 


("xENERAL  PLAN    OF    NEW    WORKS 


enterprise,  and  it  was  only  after  considerable  effort  on 
the  part  of  Dr.  Pearson's  associates  that  the  enterprise 
was  refinanced  and  started  off  on  a  sound  basis. 

The  corporation  owns  a  considerable  acreage  of  un- 
developed nickel  claims  and  has  in  the  Murray  mine 
great  reserves  of  nickel  ore  developed  by  diamond  drill- 


)F   BRITISH    AMERICA  NICKEL  CORPORATION  AT  NICKELTOX.   ONT. 

about  one  mile  distant  from  the  smeltery  and  connected 
therewith  by  standard-gage  railway. 

The  ore  coming  from  the  mine  will  be  picked  on  pick- 
ing belts  and  screened  over  'f-in.  grizzlies.  The  coarse  ore 
will  be  smelted  in  blast  furnaces  to  a  lO^r  copper-nickel 
matte;  the  fines  will  be  added  to  the  converter  charge. 
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The  blast  furnaces  will  be  four  in  number,  25  ft.  in 
leni?th  by  50  in.  wide  at  tuyeres,  but  so  arranged  that 
it  iiocessary  they  can  be  coupled  together  to  give  nearly 
double  the  hearth  area.  These  furnaces  are  to  be 
charged  from  both  sides  and  will  tap  into  the  usual 
settlers,  the  slag  being  drawn  off  into  slag  cars  and 
transported  to  the  dump  by  electric  locomotives. 

The  converter  plant  will  be  larger  than  usual  and 
will  consist  of  seven  of  the  latest  type  of  Peirce-Smith 
converters,  with  shells  13  ft.  in  diameter  by  30  ft.  long, 
outside  measurements.  These  will  be  fitted  with  the 
Garr  silica  gun.  A  portion  of  the  converter  slag  will  be 
cast  on  the  converter  floor,  broken  up  and  used  in  the 
blast  furnaces  as  flux.  The  remainder  will  be  poured 
into  the  blast-furnace  forehearths  for  settlement.  The 
converter  matte  produced  will  contain  about  80^r  cop- 
per and  nickel,  approximately  Kr  iron,  the  remainder 
being  mostly  sulphur.  This  will  be  granulated  and  taken 
to  the  refinery,  where  it  will  be  roasted  in  mechanical 
furnaces  of  the  Wedge  type,  then  leached  to  extract  the 
bulk  of  the  copper,  which  will  be  recovered  electro- 
Ij-tically,  using  insoluble  anodes.  The  residue  from  the 
leaching  will  be  melted  down  and  cast  into  anodes  which 
will  be  electrolyzed  by  the  Hybinette  process. 

The  attached  plan  gives  a  clear  idea  of  the  layout  of 
the  plant.  Sufl^cient  room  has  been  left  for  extension 
in  all  departments.  The  smeltery  building  proper  will 
be  160  ft.  wide  and  360  ft.  long;  the  refinery  building, 
225  ft.  wide  by  400  ft.  long.  In  addition  to  these  build- 
ings there  will  be  provided  shops,  changehouse,  club- 
house, laboratory,  general  office,  warehouse,  power 
house,  substation,  etc.  The  capacity  of  the  plant  tc  be 
installed  will  be  about  2500  tons  of  ore  per  day,  or  a 
nickel  production  of  10,000  tons  per  annum. 

Power  will  be  secured  from  the  Hydro-Electric  Com- 
mission of  Ontario,  and  all  machinery  will  be  operated 
by  electricity.  However,  a  steam  plant  of  about  1000 
hp.  will  be  required  to  heat  the  various  buildings  and 
solutions.  Steam-generator  sets  will  be  used  as  pres- 
sure reducers,  the  electricity  to  be  used  in  connection 
with  the  main  power  plant  and  also  for  emergency  pur- 
poses. The  main  power  plant  will  consist  of  steam - 
generator  sets,  turbo-blowers,  electrically  driven  for 
both  converters  and  blast  furnaces,  air  compressors, 
motor  generator  sets,  etc.  About  10,000  e.hp.  will  be 
necessary  for  the  operation  of  the  plant. 

Owing  to  war  conditions,  causing  great  scarcity 
of  labor  and  making  it  extremely  difficult  to  obtain 
supplies,  it  will  probably  be  two  years  from  the  date 
of  this  publication  before  the  plant  will  be  in  full  oper- 
ation. In  the  meantime  a  great  deal  of  development 
work  has  to  V)e  undertaken  at  the  Murray  mine  to  insure 
a  sufficient  supply  of  ore  for  the  smeltery. 


Mining  Conditions  in  Australia 

In  an  editorial  in  the  Mitiiiui  nrifi  Kiiijinrrring  Re- 
vierr,  of  Melbourne,  Australia,  is  .set  forth  a  plain  state- 
ment of  what  it*  happening  to  the  mining  industry  of 
the  Commonwealth  while  the  politicians  are  telling  what 
they  are  doing  and  what  they  have  done  to  Germany. 
In  brief,  the  article  states  that  the  copper  producers  of 
Au.stralia  cannot  show  very  great  reserves,  the  known 
zinc  deposit."*  are  being  rapidly  worked  out,  Charters 
Towers,  Bcndigo,  Gympic  and  Ballarat  are  moribund, 


and  not  a  hand  is  being  raised  to  stimulate  the  in- 
dustry, while  the  government  is  talking  of  erecting  huge 
metallurgical  works  to  treat  ores  to  come  from  goodness 
knows  where.  No  inducement  is  offered  to  the  miner, 
and  during  the  controversy  preceding  the  recent  elec- 
tion not  one  word  was  offered  on  the  need  of  encourag- 
ing the  mineral  industry. 

On  top  of  the  continued  agitation  for  a  44-hour  week 
and  the  promises  made  by  the  labor  agitators  that  a 
40-hour  week  would  eventually  be  secured  (or  bettered) 
comes  the  announcement  in  the  Queensland  Government 
Mining  Journal  that  the  English  and  Australian  Copper 
Co.  is  prepared  to  receive  offers  for  the  purchase  of  its 
smelting  and  refining  works  at  Waratah,  N.  S.  W.  Sev- 
eral properties  in  South  Australia,  formerly  owned  by 
this  company,  were  recently  compulsorily  acquired  by 
the  government. 

The  curtailment  of  operations  consequent  to  these 
acquirements  is  stated  to  be  the  cause  of  the  intention 
of  the  company  to  dispose  of  its  copper  smelting  and 
refining  business,  it  being  considered  that  under  the 
altered  conditions  the  VV^aratah  works  "can  be  more 
advantageously  and  economically  controlled  by  Austra- 
lian owners  than  by  an  English  company." 

The  company  has  made  a  continuous  and  successful 
fight  for  its  life  for  45  years.  Its  Waratah  plant  was 
constructed  in  1872,  and  the  intention  to  dispose  of  the 
properties  remaining,  which  "can  be  more  economically 
and  efficiently  controlled  by  Australian  owners  than  by 
the  English  company"  is  apparently  the  nice  way  of 
saying  that  it  cannot  exist  under  Australian  labor  con- 
ditions. 

The  Queensland  Government  Mining  Journal  pub- 
lishes the  following: 

Mr.  Justice  McCawley  .  .  .  then  made  an  award,  in 
which  it  was  laid  down  that  the  following  conditions  shall 
apply  to  the  employment  by  the  Mount  Morgan  Co.  of 
workers  on  work  covered  by  the  existing  award  for  metal- 
liferous mining  in  the  Central  Division,  and  by  the  existing 
award  for  the  sawniilling  industry  in  the  Central  Division: 
'■(1)  The  company  when  employing  or  reemploying  any 
worker  in  connection  with  any  such  work  shall  make  it  a 
condition  of  employment,  or  reemployment,  that  he  shall  not 
commence  duty  on  any  such  work  until  he  is,  or  until  he 
shnll  become,  a  member  of  the  .\.  W.  U.,  or  some  other 
union  recognized  by  it,  and  the  company  shall  not  permit 
any  person  to  commence  duty,  or  any  such  work,  unless  he 
is,  or  until  he  shall  become,  a  member  of  the  .A.  W.  U.,  or 
cf  such  other  union  recognized  by  it.  (2)  Nothing  herein 
provided  shall  interfi-re  with  the  right  of  the  company  to 
fullill  its  undertakings  to  roi-mploy  nonmembers,  if  any,  who 
left  the  company's  service  in  order  to  enlist,  or  who  enlisted, 
in  the  Australian  Imperial  Forces,  but  when  reemnloyind 
any  such  nonmembers,  the  company  shall  request  tncm  to 
join  the  union  within  one  month  of  such  reemployment. 
i:!)  The  company  shall,  on  the  request  in  writing  of  any 
employee,  pay  to  the  union,  out  of  any  money  due  to  such 
employoe  in  respect  of  wages,  the  actual  contribution  of 
such  employee,  as  ii  member  of  the  union.  This  decision 
shall  remain  in  force  for  a  period  of  12  months  from  May  8, 
1917."  After  the  making  of  this  award,  it  was  decided  to 
call   the  strike  off. 

In  Article  3,  whereby  it  is  obligatory  on  the  part  of 
the  company  to  collect  the  unions'  moneys,  it  seems  as  if 
the  secretaries  and  treasurers  of  the  sundry  branches 
of  the  A.  W.  U.  were  attempting  to  reduce  their  working 
hours.  It  would  be  interesting  to  know  what  the  charges 
for  administration  of  union  funds  amount  to.  In  one 
district  in  New  South  Wales,  where  there  were  over 
1000  members,  it  co.st,  according  to  their  State  Secre- 
tary Davis,  17s.  7d.  to  collect  £1.  Nice  fund  left  for 
"benefits  to  workers?" 
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Development   of   La   Africana  Copper 
Mine,  Lo  Aguirre  District,  Chile 

By  Mark  R.  Lamb 

Metallurgical   Engineer,   30   Church   St..   New  York. 

This  is  the  story  as  Don  Guillermo  told  it  to  me 
himself.  At  the  beginning  of  the  development  of  the 
story  it  was  not  his  habit  to  talk  of  it.  About  the 
only  ones  who  talked  of  it  were  his  "friends,"  who  took 
every  opportunity  to  tell  him  that  he  was  all  of  the 
different  kinds  of  fools  that  there  are. 

Once  upon  a  time  a  Chilean  civil  engineer  saw  a 
prospect  hole  with  little  or  no  copper  in  it,  but  he  liked 
the  surroundings  and  the  formation  and  the  type  of 
deposit,  for  you  should  know  that  our  engineer  was  not 
altogether  ignorant  of  mining. 

He  took  what  little  money  he  had  and  some  of  his 
wife's  (and  this  is  where  his  friends  took  hold)  and 
went  to  work  to  make  the  little  prospect  hole  a  larger 
one.  He  succeeded  in  this  perfectly — and  that  is  all 
he  did  do  for  many  months  and  several  years. 

Meantime,  funds  ran  low,  and  as  absolutely  no  money 
is  available  in  Chile  for  mining  investments,  the  engi- 


HEADFRAME  AND  GENERAL  MANAGER'S  RESIDENCE 
(ON    RIGHT) 

neer  was  obliged  to  reduce  his  operations  in  proportion 
as  the  bottom  of  his  money  bags  came  into  view.  He 
was  sinking  an  incline,  with  the  idea  of  cutting  the 
vein  and  the  sinking  cost  more  than  he  expected,  so 
that  quite  naturally  he  was  anxious  to  cut  the  vein 
before  his  funds  ran  out.  Of  course  he  went  through 
the  usual  process  of  asking  his  friends  and  the  banks 
for  advances  to  be  paid  out  of  his  profits,  which  gave 
them  all  the  opportunity  they  wanted  to  tell  him  about 
himself  as  stated  above. 

Anyone  in  Santiago  can  tell  you  that  Don  Guillermo 
was  on  his  last  legs — had  mortgaged  his  house  and 
farm  and  spent  all  his  money — when  he  struck  the 
vein.  I  am  almost  afraid  to  tell  you  what  he  struck. 
He  has  been  working  it  for  years  now,  shipping  the 
rich  sulphide  ores  to  Naltagua  where  they  were  urgently 
required — and  urgently  paid  for,  trust  Don  Guillermo 
for  that ! 

He  had  many  ways  of  getting  the  last  cent  out  of  the 
ore,  and  he  needed  it,  for  you  see,  although  Naltagua 
needed  his  ore,  no  one  else  nearby  needed  it,  so  that 
it  was  a  question  of  selling  to  Naltagua  or  paying 
heavy  shipping  charges. 

One  day,  during  my  early  days  in  Chile,  I  received 
a  call  from  Don  Guillermo,  who  told  me  all  about  his 


mine  and  asked  for  a  price  on  a  smelting  plant  for  his 
ore.  He  told  me  of  his  arrangement  with  Naltagua, 
but  said  that  they  did  not  pay  enough  for  the  ore,  and 
he  would  have  no  more  to  do  with  them. 

Of  course  it  was  a  pleasure  to  quote  him  and  I  knew 
he  was  perfectly  good  for  the  plant,  because  he  was 
making  over  $30,000  a  month  from  his  shipping  ore. 
Think  of  it — when  copper  was  worth  13c.  a  pound. 

Well  sir,  you  can  imagine  that  I  hurried  up  the  esti- 
mate and  was  ready  in  short  order,  but  Don  Guillermo 
held  back  and  hestitated  and  delayed,  and  I  couldn't 
make  it  out.  Meantime  I  had  thoughtlessly  mentioned 
the  matter  to  Mr.  Lehmann,  of  Naltagua,  which  was 
just  what  Don  Guillermo  had  planned!  I  said  "thought- 
lessly," but  should  make  it  clear  that  the  thoughtlessness 
was  only  on  the  part  of  Mr.  Lehmann  and  myself.  The 
plant  was  not  put  up,  but  the  price  of  the  ore  was. 

The  illustration  gives  you  an  idea  of  the  equipment 
on  the  mine.  Did  I  say  "equipment"?  There  ought  to 
be  a  special  word  for  the  junk  on  that  mine.  The  hoist 
consisted  of  a  hand  winch  fitted  with  a  wabbly  pulley 
and  belted  to  a  10-hp.  oil  engine.  Hoisting  was  begun 
by  starting  the  engine  and  then  throwing  the  belt 
on,  and  lowering  was  accomplished  by  throwing  off 
the  belt  and  holding  a  foot  against  the  pulley. 

I  forget  how  many  inches  an  hour  was  the  speed 
of  the  rope,  but  I  do  remember  that  the  children  tied 
a  string  to  the  cable  while  it  was  running,  and  after 
watching  it  until  it  reached  the  sheave,  we  walked 
around  the  house  and  waited  until  it  reached  the  hoist. 
The  mine  production  at  that  time  was  about  50  tons 
in  24  hours,  and  was  limited,  not  by  the  vein,  which  is 
several  meters  wide,  but  by  the  hoist. 

The  mine,  when  Don  Guillermo  sold  to  the  Andes  Ex- 
ploration Co.,  was  far  and  away  deeper  than  when  he 
struck  his  vein  during  the  early  years  of  the  mine — I 
think  it  has  now  reached  a  total  depth  of  nearly  90 
feet! 


British  Iron  and  Steel  Trade 

Imports  of  iron  ore  and  scrap  into  Great  Britain  for 
the  five  months  ended  May  31,  were  valued  at  £10,312,- 
752  in  1916,  and  £11,005,800  in  1917;  an  increase  of 
£1,306,952.     The  quantities  of  iron  ore  are  not  stated. 

Imports  and  exports  of  iron  and  steel  and  manu- 
factures thereof  for  the  five  months  ended  May  31  are 
valued  by  the  Board  of  Trade  returns  as  follows : 

Imports Exports 

1916                   1917  1916                  1917 

Ironandsteel £4,247.437       £3,324.501  £23,826,285     £19,574,960 

Machinery                              3,524,679         3,281,961  5,850,686         7,009,394 

Hardware,  etc 315,947             135,783  3,269,802         2,959,061 

New  ships 299,043             504,092 

Total  £8,088,063       £6,742,245  £33,245,816    £30,047,517 

The  total  volume  of  iron  and  steel  imports  was  323,248 
gross  tons  in  1916  and  168,687  tons  in  1917;  of  exports, 
1,572,704  tons  in  1916  and  1,016,686  ton  this  year.  The 
statistics  in  the  reports  as  published  have  been  curtailed 
this  year,  no  figures  for  countries  of  origin  or  destina- 
tion being  given. 

The  imports  for  the  five  months  show  a  decrease  of 
£1,345,868  this  year,  and  the  exports  a  decrease  of  £3,- 
198,304.  The  excess  of  exports  over  imports  was  £25,- 
157,703  in  1916,  and  £23,305,267  this  year.  Reexports  of 
foreign  iron,  steel,  etc.,  not  included  above  were  valued 
at  £1,064,529  in  1916  and  £747,151  this  year. 
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Mining  Methods  at  Magpie  Iron  Mine 


A  body  of  siderite  in  Ontario,  containing  many 
slips  and  cleavages,  made  it  necessary  to  keep  the 
men  close  to  the  hacks  of  the  stopes.  Sublevels  are 
run  between  levels,  the  stopes  being  cut  back 
from  each  subline  at  the  same  time,  keeping  the 
slope  face  the  full  height  of  the  distance  between 
lines.  "Mackinaws"  used  in  place  of  cross 
srcitches,  and  skips  are  loaded  ivhile  hanging  on 
the  cable,  no  chairs  being  used. 


AT  the  Magpie  mine,  Michipicotan  district,  Ontario, 
is  a  body  of  siderite.  It  is  now  being  mined  and 
made  into  a  merchantable  ore  by  roasting.  This 
roasting,  which  is  done  in  cement  kilns,  drives  off  the 
volatile  and  at  the  same  time  reduces  the  sulphur-to  a 
point  suitable  for  the  blast  furnace. 

The  siderite,  together  with  the  other  carbonates,  oc- 
curs as  a  band  standing  nearly  vertical  and  striking 
northeast  and  southwest.  The  band  is  broken  by  fold- 
ing and  faults  at  several  points.  The  width  of  the 
siderite  that  is  being  mined  ranges  from  28  ft.  to  62 


contacts  are  not  well  defined  and  are  not  clean,  so  that 
much  care  is  necessary  in  mining  to  make  sure  that 
no  ore  is  left  on  the  wall  and  that  no  rock  is  broken 
into  the  stopes.  The  schist  on  the  south  wall  under- 
ground has  the  appearance  of  the  ore,  but  the  drill 
cuttings  from  the  holes  give  a  good  indication  of  when 
the  wall  has  been  reached.  The  body  being  mined  has 
an  approximate  length  of  1350  ft.  The  carbonate  band 
is  much  longer  than  this,  but  narrows  down  on  either 
end  so  that  it  is  not  found  profitable  to  mine  the  ore 
except  in  this  area. 

The  siderite,  as  a  whole,  is  the  usual  light-colored  ore 
having  a  slightly  pink  tinge  due  to  the  presence  of 
manganese  carbonate  rhodochrosite;  but  on  either  side 
of  the  diabase  dike,  cutting  the  body,  the  siderite  is 
dense-black  ore  very  much  resembling  fine-grained 
magnetite.  In  the  white  siderite  the  volatile  runs  about 
32%,  but  this  gradually  decreases  near  the  dike  until  it 
is  as  low  as  12 ""r.  The  carbonate  here  contains  mag- 
netite in  considerable  amount  and  the  iron  contents  of 
the  ore  are  higher  than  in  the  light  colored  ore.  The 
black  ore  is  exceptionally  hard,  so  hard  in  fact  that  a 
31-in.  piston  drill  will  drill  only  from  5  to  6  ft.  of  hole 
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ft.;  the  average  width  is  about  42  ft.  The  carbonate 
deposit,  a.H  a  whole,  i.n  a  .sedimentary  bed  lying  between 
a  serle.s  of  acid  and  ba.sic  flow.s  and  tufTa  of  volcanic 
origin.  The  wall  rock  on  the  .south  is  a  talcose  schi.nt 
with  well-defined  schi.sto.sity ;  while  on  the  north  it  is 
an  ellipsoidal  ba.salt  showing  very  little  schi-stosity.  The 
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per  shift.  The  character  of  the  ore  changes  gradually 
a.s  the  di.stance  from  the  dike  increases,  so  that  at 
about  100  ft.  from  the  diks  the  siderite  is  all  white. 

In  roasting  the  siderite  at  the  Magpie  there  is  a 
loss  in  volatile  of  about  SO"";  by  weight,  so  that  nearly 
three  tons  of  ore  mu.st  be  mined  to  produce  two  tons 
of  finished  material.  Taking  this  into  consideration, 
together  with  the  fact  that  the  actual  roasting  opera- 
tion costs  are  considerable,  it  was  necessary  to  devise  a 


August  25,  1917 


ENGINEERING  AND  MINING  JOURNAL 


331 


cheap  mining  system  m  order  to  make  the  operation 
commercially  successful.  Several  mining  methods  were 
studied  and  approximate  costs  worked  out;  but  before 
any  method  was  definitely  chosen,  it  was  decided  to  sink 
the  shaft  and  open  up  drifts  on  two  main  haulage 
levels  to  definitely  determine  the  nature  of  the  ground 
and  the  material  to  be  mined.  The  shaft  was  accord- 
ingly started  on  the  north  side  of  the  orebody,  about 
60  ft.  from  the  north  contact  of  the  ore.  The  shaft  is 
24  X  8  ft.  in  the  rough,  and  is  timbered  with  12  x  12-in. 
sets,  so  that  the  inside  dimensions  are  22  x  6  ft.  It  is 
divided  into  four  compartments,  two  skip  compart- 
ments for  balanced  Kimberly  skips,  one  cage  compart- 
ment and  one  ladder  and  pipe  way.  The  shaft  was 
sunk  205  ft.  to  the  second  level,  it  having  been  decided 
to  cut  80-ft.  levels  and  to  leave  a  45-ft.  floor  pillar  on 
surface.  A  crosscut  was  run  on  each  level  from  the 
shaft  to  the  south  contact  of  the  ore,  and  drifts  started 
thence  in  either  direction.  These  drifts  follow  the  south 
contact  as  nearly  as  possible.  The  nature  of  the  ore 
passed  through  in  the  drifts  was  closely  observed  and 
samples  taken  and  analysis  made  for  each  10-ft.  section 
of  the  drifts.  No  timber  was  necessary  in  any  of  the 
drifts,  but  it  was  noted  that  the  ore  showed  a  great 
number  of  slips  or  cleavage  planes.  These  slips  have 
no  general  direction  but  intersect  one  another  at  all 
angles  and  are  extremely  smooth.  In  scaling  a  new 
drift,  large  wedge-shaped  pieces  will  fall  out  from  the 
first  blow  of  the  scaling  bar;  but  when  a  drift  is  once 
thoroughly  scaled,  little  material  loosens  from  later 
blasting.  On  account  of  this  feature  of  the  ore,  it  was 
necessary  to  decide  on  a  method  of  mining  that  would 
keep  the  miners  always  close  to  the  back  and  under 
cover.  It  was  therefore  decided  to  use  the  sublevel 
stoping  system  in  mining  this  deposit. 

Orebody  Divided  into  Three  Stopes 

The  orebody  was  blocked  off  into  three  stopes  longi- 
tudinally, divided  opposite  the  shaft  by  a  50-ft.  shaft 
pillar  and  400  ft.  west  of  the  shaft  by  a  diabase  dike 
100  ft.  wide,  which  cuts  the  body  at  right  angles.  This 
gives  three  stopes  on  each  level,  approximately  400  ft. 
long.  To  develop  these  stopes,  a  raise  is  made  at  each 
end  of  the  block,  and  sublevels  run  to  connect  the  raises. 
The  first  sublevel  is  18  ft.  above  the  level;  the  others 
are  23  ft.  from  floor  to  floor.  On  the  upper  levels  three 
sublevels  are  used  between  levels,  but  below  the  second 
level  four  sublevels  are  used,  making  the  distance  be- 
tween levels  103  ft.  After  the  stopes  have  been  devel- 
oped in  this  manner,  the  raise  at  the  end  of  the  block 
nearest  the  shaft  is  made  into  a  permanent  ladder  and 
pipe  way. 

Air  lines  are  carried  along  the  floor  of  the 
sublevels  to  the  far  end  and  mining  commenced.  Ma- 
chines are  employed  in  breaking  down  around  the  raise 
at  the  far  end  of  the  block,  and  this  opening  is  enlarged 
until  the  stope  is  completely  cut  off.  The  first  sublevel 
is  then  drawn  back  about  50  to  60  ft.  By  keeping  the 
first  sublevel  back  this  distance,  the  muck  does  not 
run  into  the  face.  This  also  gives  the  men  working  on 
this  sublevel  a  chance  to  sandblast  a  proportion  of  the 
larger  pieces  which  break  from  the  upper  benches.  Most 
of  these  drop  so  that  they  can  be  reached  from  the  first 
sublevel,  but  those  dropping  in  the  open  stope  have  to 
be  blasted  as  they  come  down  into  the  chutes. 


After  the  stope  has  been  cut  off  from  wall  to  wall,  sec- 
tion-cutting is  done  on  each  sublevel.  At  first  it  was  the 
intention  to  carry  the  sublevels  step  fashion  with  the 
upper  sublevels  overhanging  the  lower  ones,  but  the 
ground  was  found  to  be  so  full  of  cleavage  planes  that 
these  overhanging  benches  fell  when  blasting  out  the 
section  cut,  so  that  now  all  the  sublevels  except  the 
bottom  ones  are  carried  back  together,  the  face  of  the 
stope  being  vertical.  In  section-cutting  the  stope,  the 
machine  is  set  up  in  the  sublevel  and  an  8-ft.  bench 
blasted  off.  This  requires  five  holes,  two  in  front  and 
three  behind.  These  holes  are  about  7  ft.  deep  and 
break  to  the  bottom.  Little  mucking  is  necessary  for 
the  next  set-up,  and  there  is  little  scaling,  as  the  back 
is  only  8  ft.  high.  This  section  cut  is  carried  from 
wall  to  wall,  and  the  stope  holes  are  drilled  in  the  bench 
below  from  the  same  set-ups.  The  back  holes  are  drilled 
with  stopers  after  the  section  cut  has  been  completed. 
The  whole  face  of  the  stope  is  then  blasted  off  with  a 
battery  shot.  Little  powder  is  required,  either  in  the 
section  cut  or  in  the  stope  blast,  as  there  is  always  an 
open  face  to  break  to.  When  a  stope  on  one  level  has 
been  drawn  back  to  the  starting  raise,  the  chutes  are 
taken  out,  rails  and  pipe  lines  are  removed  and  the 
main  level  is  used  as  a  sublevel.  In  this  way  all  muck- 
ing is  avoided,  the  ore  remaining  in  the  bottom  of  one 
level  which  will  not  run  out  of  the  chutes  being  dropped 
to  the  level  below.  On  the  bottom  sublevel  no  back 
holes  are  used,  except  in  the  corners  of  the  stope,  as  this 
sublevel  is  carried  higher  than  the  others,  thus  leaving 
a  thinner  block  of  ground  between  it  and  the  second 
sub.  The  rail  and  pipe  lines,  removed  from  the  level 
which  is  drawn  back,  are  used  on  the  lower  level  in  the 
development  work,  so  that  very  few  new  pipes  or  rails 
are  required. 

Crosscuts  on  Haxjlage  Level 

On  the  main  haulage  level,  crosscuts  are  driven  off 
the  main  drift  at  25-ft.  intervals.  Raises  are  made 
from  these  crosscuts  so  that  the  raises  are  spaced  about 
25  ft.  center  to  center  each  way.  The  raises  extend  only 
to  the  first  sublevel.  Ordinary  round-timber  chutes  with 
3-in.  round  birch  stoppers,  are  in  use  in  the  raises.  Much 
blasting  is  necessary  in  the  chutes  at  times  on  account 
of  the  benches  falling  in  large  pieces,  but  otherwise  no 
trouble  is  experienced  in  loading  cars.  All  tramming 
is  done  by  hand,  two-ton  cars  being  used  on  a  grade  of 
1%  in  favor  of  the  loads.  Cross  switches  for  spotting 
cars  at  the  shaft  have  been  discarded.  In  their  stead 
a  track,  running  on  rails  in  a  shallow  pit  transversely 
across  the  station  and  about  12  ft.  back  from  the  shaft, 
is  employed.  Cars  can  be  pushed  on  this  track  from 
any  track  and  spotted  for  either  the  skip  track  or  the 
cage  track  as  may  be  required.  All  outbound  loaded 
cars  come  up  the  main  crosscut  on  the  one  track.  The 
"mackinaw,"  if  not  in  use,  is  spotted  for  this  track. 
The  lead  for  No.  1  skip  lines  with  this  main  line.  Cars 
to  dump  in  No.  1  skip  come  up  the  main,  cross  the  mack- 
inaw to  this  lead  and  dump  directly  in  the  skip.  Re- 
turning, they  are  backed  on  the  mackinaw,  which  is 
then  spotted  for  the  return  track,  and  shoved  down  the 
return  track  through  a  spring  switch  out  on  the  main 
line  and  back  in  again  for  loading.  This  spring  switch 
is  the  only  switch  on  the  level.  Ordinarily  trammers 
dump  their  own  cars,  but  when  for  any  reason  it  is 
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necessary  to  speed  up  the  hoisting,  dumping  is  done  by 
a  gang  of  dumpers  (two  men)  at  the  shaft.  Trammers 
coming  out  leave  their  cars  on  the  main  line  and  go 
back  with  an  empty  from  the  return  track.  The  gang 
at  the  shaft  handle  cars  on  the  "mackinaw,"  dump  them 
and  shove  them  down  the  return  track.  Working  in 
this  way,  400  to  450  skips  can  be  sent  up  in  a  shift. 

Ore  Hoisted  in  Two-Ton  Balanced  Skips 
The  ore  is  hoisted  with  two  balanced  Kimberly  skips, 
which  have  a  capacity  of  two  tons  each  and  dump  direct- 
ly into  the  crusher.  The  hoist  consists  of  a  6-ft.  drum, 
coned  at  each  end  and  geared  to  a  150-hp.  wound-rotor 
three-phase  induction  motor.  This  motor  is  remotely 
controlled  and  automatically  protected  against  overload- 
ing. It  is  only,  of  course,  when  hoisting  from  the  bot- 
tom level  that  the  cone  on  the  drum  is  of  any  use, 
but  the  motor  has  no  difficulty  in  starting  a  loaded 
skip  from  any  of  the  intermediate  levels,  even  though 
no  chair  is  used  and  the  full  load  is  hanging  on  the  rope 
at  the  start.  The  full-load  speed  of  the  motor  gives  a 
rope  speed  of  750  ft.  per  min.  The  signal  to  hoist  the 
skip  is  given  to  the  hoistman  by  a  bell  which  can  be 
rung  from  only  one  level;  namely,  the  one  from  which 
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the  most  tramming  is  being  done  at  that  time.  A  skip- 
tender  is  stationed  there  and  the  other  levels  ring  to 
him  when  they  want  the  skip  or  when  they  have  fin- 
ished dumping  their  car;  he  then  relays  the  signal  to 
the  hoistman.  The  crusherman  feeding  the  No.  8  crush- 
er also  has  a  switch  by  which  he  can  ring  the  hoistman 
in  case  of  trouble  in  connection  with  the  crusher  and 
when  he  wants  to  stop  the  skip  before  it  dumps.  This 
switch  also  gives  the  same  signal  to  the  skiptender,  so 
that  he  knows  that  the  skip  has  been  stopped  at  the 
cru.'<her.  This  stopping  for  a  minute  or  two  is  fairly 
frequent,  as  a  big  chunk  of  ore  often  has  to  be  broken 
with  a  hammer  before  it  will  go  into  the  crusher.  The 
skips  dump  into  a  No.  8  gyratory  crusher  which  breaks 
the  ore  to  about  6-in.  ring.  The  black  ore  from  near 
the  diabase  dike  is.  as  stated  previously,  exceptionally 
hard,  and  it  was  found  that  the  cast-iron  spider,  which 
is  practically  always  supplied  with  these  machines,  wa-* 
not  .stronir  ori'UH'h  fo  withstand  the  strain  of  breaking 


it  and  had  to  be  replaced  by  a  cast-steel  one.  Below 
the  No.  8  crusher  the  ore  passes  over  a  set  of  grizzly 
bars  and  then  to  two  No.  5  gyratory  crushers.  These 
are  set  to  about  3  in.  and  from  them  the  ore  is  carried 
on  a  24-in.  belt  to  storage  bins  in  the  roast  plant. 

The  roasting  kilns  are  8  ft.  x  125  ft.  and  lined  with 
9-in.  hard  firebrick.  The  fuel  used  is  powdered  slack 
coal  which  gives  a  temperature  of  about  1100'  C.  for 
about  20  ft.  in  the  kiln.  This  is  not  hot  enough  to  make 
the  ore  sticky  and  is  sufficient  to  drive  off  the  CO,  and 
eliminate  nearly  all  the  sulphur. 

After  passing  through  the  roasting  kilns,  both  the 
light-  and  dark-colored  ores  have  the  same  appearance 
and  are  not  distinguishable  in  any  way.  The  finished 
ore  is  nearly  black  in  color,  and  comes  out  of  the  kilns 
m  a  porous  condition  in  rounded  lumps  about  2  in.  in 
diameter,  the  large  pieces  breaking  up  when  passing 
through  the  kiln.  This  finished  product  has  the  follow- 
ing composition:  Iron,  50.00 '' r  ;  phosphorus,  0.013;  sil- 
ica, 9.60;  manganese,  2.75;  alumina,  1.24;  lime,  7.69; 
magnesia,  7.75;  sulphur,  0.196;  loss  on  ignition,  nil.  The 
product  is  suited  for  the  blast  furnace  both  on  account 
of  its  physical  condition  and  its  chemical  composition. 


Research  Corporation's  Report 

The  organization  and  development  of  a  corporation, 
unique  in  that  its  charter  provides  that  no  dividends 
shall  be  paid  on  its  stock,  is  described  in  a  booklet  just 
issued  by  the  Research  Corporation  of  New  York. 

When  Dr.  Cottrell  offered,  in  1911,  to  give  the  Smith- 
sonian Institution  extensive  rights  in  his  patents  on 
processes  of  "electrical  precipitation  of  suspended  par- 
ticles" in  order  that  any  profits  they  might  earn  might 
be  spent  on  scientific  research,  the  proposition  was  rec- 
ognized, says  the  booklet,  as  generous  and  original. 

However,  for  administrative  purposes  the  Research 
Corporation  was  substituted  for  the  Smithsonian  In- 
stitution as  custodian  of  the  patents  with  the  respon- 
sibility of  furthering  their  technical  and  commercial  de- 
velopment. This  corporation  has  aimed,  to  quote  its 
own  words,  to  serve  as  an  experimental  laboratory  in 
practical  economics  where  altruistic  considerations  need 
not  be  subordinated  to  the  necessity  of  paying  divi- 
dends, the  primary  and  controlling  consideration  being 
the  ascertainment  of  the  most  practical  and  effective 
means  of  developing  the  industrial  arts.    • 

Demonstrations  to  determine  the  practical  value  of 
the  patents  have  been  made,  since  the  corporation's 
birth,  with  such  success  that  in  most  cases  the  com- 
panies that  permitted  tests  to  be  made  have  sought  to 
secure  permanent  installations.  The  corporation  now 
has  a  staff  of  45  engineers,  and  its  monthly  expenditure 
ecjuals  its  original  cash  capital.  Installations  of  the 
processes  are  in  successful  operation  in  20  plants,  in- 
cluding those  of  the  American  Smelting  and  Refining 
Co.  at  Garfield.  Maurer  and  Omaha.  The  corporation's 
assets,  as  reported  in  February.  1917,  in  cash  and  se- 
curities were  $217,862.72. 

A  laboratory  has  been  established,  and  experts  have 
been  employed  to  improve  the  processes  if  possible.  The 
corporation  feels  that  there  is  need  of  an  organization 
that  can  act  as  intermediary  between  inventor  and  man- 
ufacturer and  that  can  te.st  di.scoveries  or  inventions 
and  render  a  trustworthy  opinion  to  the  manufacturer. 
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Molybdenite  and  its  Occurences 


By  SYDNEY  H.  BALL 

Mining  Geologist,  71  Broadway,  New  York 


The  demand  for  molybdenum,  of  which  molyb- 
denite is  the  chief  ore,  has  greatly  increased 
since  the  beginning  of  the  war,  and  prices  have 
risen  in  proportion,  thereby  greatly  stiynulating 
production.  Canada,  the  United  States  and 
Australia  are  the  chief  sources  of  supply. 
Molybdenite  is  ividely  distributed.  It  is  of 
secondary  origin  and  is  commonly  found  in 
granites  and  granite-pegmatites.  Contact-meta- 
morphic  deposits  containing  no  copper  are 
promising  sources.  Molybdenite  occurs  in  small 
amounts  in  basic  igneous  rocks  and  occasionally 
in  sedimentaries,  though  not  characteristic  of 
either. 


MOLYBDENUM  is  one  of  the  metals  which 
through  broader  use  in  the  future  will  prob- 
ably benefit  from  the  war.  At  present  the 
world's  consumption  is  small,  and  its  value  scarcely 
equals  that  of  the  output  of  a  fair-sized  mine.  These 
notes  are  compiled  to  direct  attention  to  the  geological 
occurrence'  of  molybdenum  ores,  and  their  perusal  will 
indicate  that  molybdenite  prospectors  should  confine 
their  efi:'orts  to  granite  countries,  and  more  particularly 
to  the  bounding  zone  of  the  granite  masses  and  the 
rocks  they  intrude. 

The  metal  in  small  quantities  is  consumed  by  the 
electrical  and  scientific  instruments  trade.  Its  salts 
form  chemical  reagents,  preservatives  for  explosives, 
pottery  colorants  and  medicines.  Molybdenite  itself  is 
reported  to  be  suitable  for  lubricating  purposes,  but 
practically  all  of  the  world's  production  is  used,  with 
or  without  tungsten,  nickel,  chromium  and  cobalt,  in 
making  steel-alloys  for  cannon,  armor  plate,  tool  steel, 
automobile  parts,  and  crank-  and  propeller-shafts.  Its 
use  in  tool  steel  does  not  appear  to  be  increasing,  but 
the  automobile  industry  will  perhaps  in  the  future  con- 
sume a  large  amount. 

Molybdenum's  Value  as  a  War  Metal 
Even  before  1914  its  war  value  was  indicated  by 
the  fact  that  Krupp  of  Germany,  and  Creusot  of  France 
were  the  principal  consumers.  The  Germans  have  found 
that  3  or  4%  of  molybdenum  greatly  increases  the 
life  of  their  heavy  artillery  and  of  their  rifle  barrels. 
The  present  large  consumption  by  the  Allies  shows  they 
are  using  the  metal  in  some  similar  way.  Indeed,  the 
British  Empire  does  not  permit  the  export  of  the  metal 
or  its  alloys  or  ores  even  to  its  allies.  Prior  to  the 
war  France  and  Germany  reduced  most  of  the  ore  to 
metal,  but  now  England,  Canada  and  America  are  mak- 
ing both  molybdenum   and  ferromolybdenum. 

The  recently  increased  production,  by  assuring  the 
steel  men  an  adequate  supply  to  warrant  experiments, 


'For  more  data  see  F.  T,.  Hes5,  "Mineral  Resources  of  the 
United  States."  United  State's  Geological  Survey :  also  Frederick 
W.  Horton,  United  States  Bureau  of  Mines,  Bulletin  111,  1916. 


will  doubtless  stabilize  the  market  and  create  a  regular 
demand  for  the  ore.  In  the  past  with  an  increase  in 
price,  certain  deposits  have  been  feverishly  exploited 
and,  with  a  fall,  as  suddenly  abandoned.  To  date,  the 
better-established  production  basis  of  tungsten,  the 
ownership  or  control  of  tungsten  mines  by  some  of 
the  makers  of  steel-alloys,  and  the  ownership  by  the 
Crucible  Steel  Company  of  the  important  Holcomb 
patents  have  not  tended  to  increase  the  use  of  molyb- 
denum, the  chief  competitor  in  many  ways  of  tungsten. 
The  figures  of  the  world's  production  of  molybdenum 
ores  are  more  or  less  unsatisfactory,  but  it  appears  that 
the  output  from  1902  to  1915  increased  in  quantity 
about  10  times  and  in  value  still  more.  In  1910  the 
production,  valued  at  about  $120,000,  was  about  210 
tons,  of  which  Queensland  produced  over  one-half,  New 
South  Wales  and  Norway  each  almost  a  quarter,  and 
Sweden  and  the  United  States  a  little.  Prior  to  the 
war  the  United  States  produced  negligible  quantities 
of  molybdenite,  but  in  1914  and  in  1915  various  small 
molybdenite  mines  sprang  up  in  Colorado,  New  Mexico, 
Arizona,  Maine,  Utah,  California,  Montana,  Nevada, 
Texas  and  Washington.  In  1915  for  the  first  time  the 
United  States  became  the  most  important  producer.  F. 
L.  Hess  gives  the  world  production  for  1915  as  equiv- 
alent to  222.6  tons  of  metal,  and  the  1916  output  was 
perhaps  twice  as  great.  In  1916  Canada  became  an 
important  producer,  as  a  number  of  mines  were  opened 
in  Ontario  and  Quebec,  and  the  British  Columbia  pro- 
duction notably  increased.  In  1917  Canada  will  doubt- 
less take  the  lead  in  the  world's  production. 

Prices  Have  Advanced  Rapidly 

From  1910  to  1913  molybdenum  was  worth  from  $1.40 
to  $1.50  per  lb.,  but  soon  after  the  war  even  $6  was 
obtained  for  small  quantities.  In  April,  1916,  the  price 
was  $3  to  $4  per  lb.  Ferromolybdenum  is  quoted 
per  pound  of  molybdenum  contained,  50'^^  to  80%  of 
the  metal  being  present  in  the  alloy.  The  price  is  prac- 
tically that  of  metallic  molybdenum,  and  now  is  $4.25 
per  lb.  of  molybdenum  content. 

Molybdenite  prices  are  quoted  on  a  90  ""r  MoS.  prod- 
uct, 50%  ore  being  worth  approximately  half  as  much 
and  95%  ore  about  one-fifth  more.  When  stocks  are 
short,  20%  concentrates  are  sometimes  salable,  and  it 
would  appear  that  a  concentrate,  lower  in  grade  than 
the  90%  usually  required,  could  be  handled  readily 
by  the  smelters.  Copper,  arsenic,  tin,  bismuth,  antimony, 
tungsten,  calcium,  barium  and  phosporus  are  injurious 
impurities,  more  than  2  or  S'^lc  of  the  first  rendering 
the  product  unsalable.  Tin  and  bismuth  may  be  pres- 
ent up  to  0.5''r,  without  the  ore  being  penalized.  From 
1902  to  1911,  the  price  varied  from  $400  to  $625  per 
ton;  during  1912,  from  $900  to  $1000  a  ton.  In  1914 
it  jumped,  on  account  of  heavy  German  buying  and 
the  opening  of  the  war,  to  $2000,  and  since  then  has 
fluctuated  from  about  $2000  to  $3600.  The  latter  is 
the   present   quotation,   the   demand   being   good.     In 
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October.  1915.  the  British  Empire,  through  the  Austra- 
lian government,  acquired  the  Australian  production  at 
a  uniform  price  of  $25.20  per  unit  of  MoS,.  a  90';o 
product  being  required.  The  Canadian  production  has 
been  similarly  commandeered,  the  buying  agent  being 
the  Imperial  Munitions  Board  at  Ottawa.  It  is  of  in- 
terest to  note  that  in  1916  the  Dominion  Mines  Depart- 
ment was  operating  at  Ottawa  the  largest  molybdenite 
mill  in  Canada.  On  July  19,  1916,  Japan  prohibited 
the  export  of  tungsten  and  molybdenum  without  a 
license. 

Molybdenite  is  much  the  most  common  ore,  and,  with 
the  exception  of  wulfenite,  the  only  commercial  source 
of  the  metal.  The  demand  for  and  price  of  wulfenite 
(lead  molybdate)  is  most  variable,  as,  on  account  of 
its  chemical  composition  and  the  imnurities  usually 
present,  it  is  not  a  particularly  desirable  ore.  In  1912 
wulfenite  containing  at  least  25^r  molybdic  trioxide  was 
worth  $100  per  ton,  and  after  the  war  began  the  price 
doubled.  Since  then  some  sales  have  been  made  at 
$300  per  ton.  Wulfenite  should  contain  at  least  25% 
of  molybdic  trioxide,  and  at  worst  a  low  copper  con- 
tent. Arsenic,  bismuth,  tungsten,  vanadium,  antimony, 
chromium  and  phosphorus  are  also  highly  objectionable. 
Wulfenite,  like  most  of  the  other  molybdenum  minerals 
except  molybdenite,  is  a  product  of  oxidation. 

Charactekistics  of  the  Molybdenum  Minerals 

Molybdite,  a  hydrous  ferric  molybdate  (a  little  over 
39%  Mo),  is  not  rare  at  the  surface  as  a  yellow  stain  or 
yellow  earthy  powder  upon  the  outside  or  along  the  cleav- 
age planes  of  molybdenite.  As  the  sulphide  is,  however, 
relatively  resistant  to  oxidation,  molybdite  does  not  occur 
in  commercial  quantities.  Its  brilliant  color  is,  however, 
a  valuable  indicator  in  molybdenite  prospecting  and  min- 
ing. There  is  no  evidence  that  enough  molybdenum 
is  taken  into  solution  to  form  secondarily  enriched 
deposits,  although  molybdenite  is  undoubtedly  altered 
at  the  surface  to  numerous  oxidized  minerals,  and, 
locally  at  least,  outcrops  show  casts  of  molybdenite 
crystals,  and  the  presence  of  molybdenum  in  the  mine 
waters  of  Idaho  Springs,  Colo.,  has  been  proved. 

Wulfenite  (a  little  less  than  40'f  Mo,)  occurs  in  shiny 
yellow,  orange  or  red  tablets  and  is  brittle,  soft  and 
heavy.  Practically  all  the  molybdenum  ore  produced 
in  the  United  States  prior  to  1915  was  wulfenite.  It 
is  a  rather  common  mineral  in  the  oxidized  portions  of 
lead-bearing  orebodies.  In  North  America  it  is  one  of 
the  more  characteristic  desert  minerals  and  in  com- 
mercial quantities  is  practically  confined  to  the  arid 
region  of  the  Southwest  and  Sonora  and  Chihuahua. 
Humid  Japan,  however,  produces  considerable  quanti- 
ties. Vanadinite  and  cerrusite  are  frequent  and  trouble- 
some associates. 

The  name  "molybdenite"  (59.95%  Mo)  was  first 
given  to  substances  containing  lead,  but  later  graphite, 
molybdenite  and  certain  antimony  compounds  were 
confu.sed  under  the  name.  Molybdenite  was  only  dif- 
ferentiated in  1778-9,  by  Scheele.  The  confusion  of 
graphite  and  molybdenite  by  the  early  mineralogists  is 
not  surprising.  The  two  occur  as  soft,  black,  metallic- 
lu.ttred  .scales,  frequently  of  hexagonal  outline,  and  l)oth 
are  freiiuently  a.nsociated  with  pegmatites  and  light- 
colored  gnei.s.ses.     Molybdenite,  however,  has  a  bluish 


caste  which  graphite  has  not,  and  of  course  is  much 
heavier  (sp.gr.  4.7).  Moreover,  its  lead-gray  streak 
has  a  greenish  tint,  and  heated  in  an  open  tube  it 
gives  off  sulphurous  fumes.  In  the  field,  if  alteration 
has  taken  place,  the  yellowish  color  of  molybdite  is 
diagnostic. 

No  molybdenite  mine  should  be  opened  unless  a  90% 
concentrate  can  be  produced  for  from  $800  to  $1000 
per  ton.  If  the  world's  production  should  suddenly 
increase,  the  price  might  temporarily  fall  even  below 
the  former  figure,  but  probably  would  eventually  ex- 
ceed it.  Ore  occurring  in  fair  amounts  and  carry- 
ing 2%  or  even  0.5';c  MoS,,  if  all  factors  are  favorable, 
can  be  profitably  treated.  At  present  the  price  is  about 
treble  that  of  tungsten  ore,  but  such  a  discrepancy  is 
not  justified,  and  eventually  the  price  of  the  two  ores 
will  probably  be  more  nearly  equal.  Over-estimation 
of  the  richness  of  molybdenite  ore,  like  that  of  copper, 
must  be  guarded  against,  as  molybdenite  in  white  quartz 
is  rather  showy. 

Distribution  of  Molybdenum 

Hillebrand"  by  chemical  analysis  found  molybdenum 
present  in  the  more  siliceous  rocks  including  rhyolite, 
granite,  quartz-mica-diorite  anil  monzonite.  These  rocks 
are  its  normal  habitat,  but  the  element  is  not  unknown 
in  basic  rocks.  Molybdenum  is  about  as  abundant  a 
constituent  of  the  world's  crust  as  tungsten  and 
bismuth.  I  am  inclined  to  believe  it  may  be  more 
common  than  tungsten,  but,  like  it,  the  high-grade 
oreshoots  are  small  and  erratic.  On  the  other  hand, 
low-grade  molybdenite  deposits  which  might  form  the 
basis  of  large  mining  operations  are  more  common  than 
those  of  the  tungsten  ores.  This  statement  applies 
particularly  to  some  granite  orebodies.  In  the  periodic 
law  it  occupies  a  place  in  the  same  group  with  its  com- 
mon associate,  tungsten,  and  also  with  chromium,  with 
which  it  has  no  common  features  of  occurrence.  The 
most  common  metallic  elements  in  association  with  it 
are  tungsten,  tin  and  copper;  less  commonly,  gold  and 
bismuth.  The  relatively  common  association  with 
tellurium   and  certain   rare  earths   is  worthy  of   note. 

The  principal  ore,  molybdenite,  is  widely,  although  in 
most  cases  sparingly,  distributed.  Its  cr>-stals  or  aggre- 
gates are  usually  rather  small,  but  in  instances  co'stals 
several  inches  across  occur.  Coarse  and  large  cr>-stal3 
seem  confined  to  occurrences  formed  at  great  or  inter- 
mediate depths.  It  occurs  in  practically  every  country, 
but  perhaps  as  a  continent  Australia  is  particularly 
rich  in  molybdenite.  It  occurs  in  granitoid  and 
porphyritic  rocks,  particularly  those  of  the  granodiorite, 
monzonite  and  granite  families,  but  is  especially  char- 
acteri.stic  of  pegmatitic  and  aplitic  facies  of  these  rocks. 
It  is  also  common  in  orebodies  of  pegmatitic  affinities 
and  of  veins  of  moderate  or  doop-.-ieated  origin. 
Tungsten  deposits  and  quartz  veins  have  to  date  yielded 
over  three-fourths  of  the  world's  production,  while 
pegmatites,  bismuth  and  tin  deposits  have  produced 
small  amounts. 

Molybdenite  is  a  common  constituent  of  granites, 
particularly  tho.se  that  are  (juartz  rich  and  biotite  poor 
(alaskites)    and    hence    consolidated    from    a    magma 

a'nilcd  .States  Geological  Survey.  Bulletin  167.  pp.   49-BE. 
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rather  rich  in  mineralizers.  In  many  cases,  at  least, 
the  molybdenite  was  introduced  after  the  granite  had 
solidified,  although  Schrader  and  Hill  consider  that 
original  which  is  sparingly  present  in  the  pre-Cambrian 
granite  of  Providencia  Canon,  Ariz.,  and  Laney  like- 
wise believes  it  of  the  molybdenite  of  the  silicified 
pyrite-bearing  biotite-granite  of  Loomis,   Washington. 

F.  C.  Calkins'  also  describes  the  original  occurrence 
of  molybdenite  on  the  property  of  the  Molybdenum 
Syndicate,  about  40  miles  northeast  of  San  Diego,  Calif. 
The  country  rock  is  biotite-granite,  cut  by  many  aplite 
dikes.  One  of  these  which  contains  molybdenite  is  from 
50  to  200  ft.  wide  and  has  been  traced  for  a  distance 
of  1500  ft.  The  ore  is  most  irregularly  distributed  in 
the  dike,  the  greater  portion  being  barren.  Where  the 
aplite,  in  irregular  masses,  grades  into  a  coarser  peg- 
matitic  rock,  molybdenite  is  relatively  common.  The 
crystals  rarely  exceed  i  in.  in  diameter. 

Charles  Drysdale'  describes  the  Molly  mine  in  Lost 
Creek,  near  Salmo,  B.  C,  which  in  part  may  be  con- 
sidered typical  of  the  occurrences  in  which  molybdenite 
has  been  introduced  after  the  granite  solidified.  At 
this  deposit,  discovered  in  1913,  the  molybdenite  occurs 
around  the  periphery  of  granite,  intrusive  in  Carboni- 
ferous schist  and  limestone.  The  chilled  outer  edge  of 
the  granite,  some  6  ft.  wide,  is  an  aplite,  containing 
a  few  scattered  molybdenite  grains.  Within  this  is 
a  10-ft.  zone  of  highly  jointed  granite.  Reticulating 
veinlets  of  molybdenite  cross  from  joint  to  joint,  and 
molybdenite  also  impregnates  the  intervening  granite. 
Pyrite  and  pyrrhotite  are  associated.  Molybdenite  is 
also  a  constituent  of  the  contact  metamorphic  limestone 
on  the  granite  order.  It  is  not  unusual  to  find  granite 
in  other  localities  between  molybdenite-quartz  or  peg- 
matite veins  similarly  specked  with  molybdenite.  Such 
molybdenite-impregnated  granites  appear  promising  if 
the  market  becomes  such  as  to  justify  mining  on  a 
large  scale.  Recovery  will  be  low,  as  the  mineral  tends 
to  slime  and  the  separation  of  mica  is  difficult. 

Occurrence  of  Secondary  Origin 

Molybdenite  in  granite-gneiss  and  schist  is  at  least 
usually  of  secondary  origin,  and  it  is  doubtful  if  it 
ever  represents  an  original  constituent  of  the  unsheared 
granite.  Molybdenite  in  this  form  occurs  at  several 
localities  in  the  United  States,  and  the  granite-gneiss 
at  the  important  Norwegian  mines  of  Kvinas  and 
Knaben  likewise  contains  disseminated  molybdenite. 
Perhaps  closely  related  to  the  younger  molybdenite  of 
certain  granites  is  the  molybdenite  filling  the  interstices 
of  brecciated  veins  in  granitic  rocks  and  disseminated 
in  the  brecciated  fragments.  From  Frederick  W. 
Horton's  descriptions,  the  Empire,  Colorado,  and  Chico, 
Hot  Springs,  Mont.,  occurrences  belong  here. 

Iddings'  states  that  molybdenite  also  occurs  in  sy- 
enites and  nepheline.  syenites,  and  their  pegmatitic 
facies.  Molybdenum  is  reported  by  Cross  from  the 
trachyte  obsidian  of  Puu  Waawaa,  Hawaii. 

The  most  common  habitat  of  the  mineral  is  probably 
the  granite  pegmatites,  coarse-grained  rocks  formed 
perhaps    both    by    hot    magmatic    waters    and    vapors. 

'United   States  Geological   Survey,  Bulletin  640,  pp.   73-6,    1917. 
•Bulletin  of  the  Canadian  Mining  Institute,  November,  1915. 
biddings,  "Igneous  Roclts,"  Vol.  1,  p.  69. 


Naturally,  the  country  rock  is  usually  granite  or 
granite-gneiss.  An  interesting  association  is  that  of 
molybdenite  in  pegmatites  with  ores  of  tantalum  and 
the  rare  earths  in  Yancey  County,  N.  C;  at  BlufTton, 
Llano  County,  Tex.,  and  at  Ivigtut,  South  Greenland. 

Part  of  the  ore  of  the  important  Norwegian  mines, 
Kvinas  and  Knaben,  is  clearly  pegmatite,  and  along 
the  strike  it  grades  into  molybdenite-quartz.  At  both 
localities  the  granitic  country  rock  between  the  veins 
contains  scales  of  molybdenite.  In  the  latter  mine  some 
rather  large  pockets  of  molybdenite  occur.  J.  A. 
Dresser"  says  that  the  ore  in  at  least  one  of  the  pits 
of  the  Wood  mine  at  Quyai,  Que.,  the  chief  Canadian 
producer,  occurs  in  a  fluorite-  and  pyrite-bearing  peg- 
matite. The  Cooper,  Maine,  occurrence  is,  according 
to  G.  O.  Smith  and  F.  L.  Hess,  a  quartz-feldspar- 
pegmatite  containing  also  fluorite  and  a  little  native 
bismuth.  Molybdenite  is  particularly  abundant  in  the 
more  quartzose  portions  of  the  pegmatite.  Molybdenite 
also  impregnates  the  inclosing  granite.  F.  W.  Horton,' 
describes  the  property  of  the  Romero  Mining  Co.,  near 
Porvenir,  San  Miguel  County,  N.  M.  Molybdenite  and 
chalcopyrite  are  closely  associated  in  pockets  in  a  quartz- 
feldspar-biotite-fluorite  pegmatite.  A  little  scheelite 
and  bismuthinite  also  are  present.  The  country  rock  is 
an  alaskitic  granite. 

The  pegmatitic  occurrences  show  many  gradations 
to  other  molybdenite  orebodies.  The  Norwegian  de- 
posits, like  many  others,  grade  from  pegmatites  to  quartz 
veins;  the  auriferous  pegmatites  of  the  Pas,  Manitoba, 
composed  of  orthoclase,  quartz,  tourmaline,  molybdenite, 
pyrite  and  chalcopyrite,  connect  the  pegmatites  with 
the  gold-  and  copper-bearing  veins.  The  Summit 
County,  Colo.,  quartz-feldspar-chalcopyrite  pegmatite, 
and  the  bornite-chalcopyrite-feldspar-beryl-molybdenite 
pegmatite  of  the  Lillian  mine,  Greenland,  are  equally 
closely  related  to  the  cupriferous  molybdenite  veins. 
Tungsten-  and  bismuth-bearing  pegmatites  are  common, 
and  those  containing  tin  also  occur.  These  pegmatites 
are  scarcely  as  promising  sources  of  molybdenite  as 
the  closely  allied  quartz  veins.  In  instances,  however, 
the  content  is  high  and  the  coarse  grain  of  the  rock 
and  the  clearness  with  which  the  ore  breaks  from  its 
matrix  facilitate  hand  sorting. 

Orebodies  Small  but  Frequent 

Quartz-molybdenite  veins  and  irregular  bodies  are 
important  sources  of  the  ore.  Granite,  or  its  gneissic 
form  or  some  rock  in  the  immediate  vicinity  of  a 
granite  mass,  is  the  country  rock.  While  these  ore- 
bodies  are  of  small  tonnage  and  frequently  of  most 
irregular  form,  these  disadvantages  are  offset  in  part 
by  the  large  number  of  bodies  usually  found  in  a  dis- 
trict. Accessory  minerals  or  geological  relations  prove 
the  dependence  of  these  orebodies  upon  granitic  intru- 
sions. In  addition  to  disseminated  scales,  molybdenite 
may  form  nests  of  considerable  size.  Its  distribution 
is,  as  a  rule,  bunchy.  Pyrite  and,  in  instances,  chalcopy- 
rite are  frequently  present. 

In  sheeted  rocks  (granite-gneiss,  for  example)  the 
molybdenite  veins  have  their  extension  parallel  to  the 
walls  of  the  inclosing  veins,  and  in  many  cases  at  least 
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the  borders  are  unusually  rich.    A  considerable  portion 
of  the  Norwegian  production  comes  from  such  veins. 

In  massive  granite  the  veins  may  occur  in  joint 
fractures,  as  at  the  Crown  Point  mine,  Washington, 
or  in  faults  as  south  of  Tucson,  Ariz.,  or  in  pipes, 
characteristic  of  important  Australian  deposits,  which 
usually  contain  in  addition  tungsten,  tin  or  bismuth. 
The  filling  of  some  of  these  pipes  grades  from  siliceous 
granite  through  pegmatite  to  quartz.  The  quartz- 
molybdenite  veins  and  irregular  masses  frequently  have 
a  comparatively  high  molybdenite  content,  and  milling 
is  as  a  rule  easy  because  the  coarser  varieties  may 
be  hand-sorted  and  the  finer  may  be  successfully  milled 
as  troublesome  substances  are  not  abundant. 

Tin,  Tungsten  and  Bismuth  Deposits  a  SoxmcE 
OF  Molybdenite 

Molybdenite  is  a  common  accessory  in  tin  deposits, 
which  have  produced  some  of  it  as  a  byproduct.  .Most 
tin  deposits  are  of  pneumatolytic  origin,  and  in  in- 
stances they  are  true  pegmatites.  Those  containing 
molybdenite  are  interesting  because  of  the  other 
metallic  susbtances  present,  which  show  gradations  to 
other  t>-pes.  Such  deposits  occur  in  the  following 
localities:  Erongo  Mountains,  in  what  was  formerly 
German  Southwest  Africa,  containing  also  tantalum  and 
lithium;  New  England  district,  New  South  Wales, 
bismuth  and  tungsten;  Cornwall,  copper;  Saxony,  lead 
and  gold;  Indo-China,  bismuth,  lead  and  copper; 
Caiaria,  Mexico,  tungsten  and  lead;  Huayna  Potosi, 
Bolivia,  copper,  iron,  galena  and  bismuth.  While  of 
pneumatolytic  origin,  the  casual  rock  at  the  latter  two 
places  is  quartz-porphyry. 

Ores  of  tungsten  and  molybdenum  are  closely  asso- 
ciated, and  the  latter  is  an  accessory  in  practically 
every  wolframite  deposit,  and  it  is  not  rarely  present 
in  scheelite  deposits.  These  are  either  pegmatitic  veins 
or  veins  deposited  by  hot  magmatic  waters  usually  at 
great  depth,  the  waters  being  derived  from  granitic 
intrusion.s.  Wolframite,  molybdenite  and  bismuth  are 
obtained  from  orebodies  in  the  gray  biotite-granite  of 
the  Chillagoe  or  Hodgkin.son  gold  fields  of  Queen.sland. 
A  little  arsenopyrite  and  pyrite  occur  with  depth.  The 
quartz  bodies  are  pipe-like  in  form  and  are  most 
irregular,  pinching  and  expanding  suddenly.  Molyb- 
denite usually  begins  to  appear  10  to  12  ft.  below  the 
surface.  The  oreshoots  within  these  pipes  are  most 
erratic  and  at  comparatively  slight  depths  (300  to  400 
ft.)  apparently  become  impoverished,  although  there 
seems  no  rea.son  why  the  mineralization  should  not 
extend  to  consideraltle  depths. 

The  granite  country  rock  near  the  pipes  contains 
both  molybdenite  and  quartz.  Possibly  these  pipes 
were  formed  at  the  junction  of  two  joints.  In  the 
vicinity  of  Bamford,  Queensland,  the  granite  surround- 
ing the  pipes  is  fre(iuently  altered  to  a  greisen  (quartz, 
mu.scovite,  pyrite,  molybdenite  and  wolframite),  and 
that  in  immediate  contact  with  the  pipes  is  silicified 
to  a  molybdenite-fjuartz  rock.  The  pipes  in  this  part 
of  the  .state  usually  pitch  parallel  to  the  roof  of  the 
granite  batholith  which  is  intrusive  in  porphyry.  The 
filling  is  quartz,  wolframite  and  molybdenite  which 
latter  may  form  Ur  of  the  mass.  Scheelite  is  not 
uncommonly    associated.      Iron    pyrite,    chalcopyrite, 


blende,  galena,  bismuth  and  fluorite  occur  in  vugs  and 
are  younger  than  the  filling  mentioned.  Granite  is 
the  usual  country  rock  of  the  molybdenite-tungsten 
deposits,  but  at  Scamander,  Tasmania,  the  veins  are 
in  micaceous  quartzite  and  the  molybdenite  occurs  not 
only  in  the  veins  but  in  the  country  rock  as  well.  A 
granite  boss  is  near.  Molybdenite  and  hiibnerite  are 
associated  in  the  silver-copper-lead-zinc  veins  of  the 
Potosi,  Mont.,  district,  and  in  the  blende-galena  veins 
of  Blue  Wing,  Idaho.  Molybdenite  is  an  accessory  of 
the  ferberite  veins  of  Boulder,  Colorado. 

Molybdenum  may  replace  a  considerable  amount  of 
tungsten  in  scheelite  and,  while  molybdenite  is  asso- 
ciated with  this  tungsten  mineral  at  numerous  widely 
scattered  places,  I  know  of  no  such  deposit  which  is 
of  value. 

Bismuth  and  molybdenite  occur  together  in  tungsten 
and  tin  deposits,  and  bismuth  and  molybdenite  are 
associated  in  pegmatites  at  Cooper,  Washington  County, 
Maine,  and  those  of  the  township  of  Villemontel,  Que. 
At  Kingsgate,  N.  S.  W.,  molybdenite,  bismuth  and 
quartz  are  associated,  gold  and  silver  also  being  present. 
The  country  rock  is  granite  intrusive  into  slate.  The 
minerals  occur  in  pipes  from  6  to  25  ft.  in  diameter, 
which  are  twisted  around  their  vertical  axes.  The 
masses  of  molybdenite  in  instances  weigh  over  half  a 
ton.  At  the  Jingera  mines  near  Wyndham,  N.  S.  W., 
similar  pipes  contain  feldspar  and  a  little  mica  and 
garnet,  in  addition  to  quartz.  The  pipes  are  from  15 
to  20  ft.  in  diameter. 

At  present  the  tungsten,  tin  and  bismuth  deposits 
are  the  source  of  considerable  molybdenite  and  pre- 
sumably will  in  the  future  be  the  source  of  a  larger 
production  (tin.  New  England  district  of  New  South 
Wales  and  Hozaribagh.  India;  tungsten,  Hodgkinson. 
Queensland;  bismuth,  Kingsgate,  N.  S.  W.).  Any  one 
of  the  metallic  minerals  may  serve  as  a  b\-product 
of  the  mining  of  the  other.  Often  the  coarseness  of 
the  molybdenite  is  advantageous  to  milling.  On  the 
other  hand,  the  irregularity  of  the  orebodies  is  not 
conducive  to  low  mining  costs. 

Molybdenite  is  present  in  small  amounts  in  cobalt 
veins  which  are  dependent  on  the  after  effects  of 
granitic  intrusions,  as  at  Tunaberg,  Sweden,  at 
Kakhetie,  Caucasus,  and  Balmoral,  Transvaal. 

Occurs  in  Aurikerous  Veins  and  Is  Commonly 
Associated  with  Copper 

Molybdenite  occurs,  as  before  mentioned,  in  auri- 
ferous copper  veins  and  in  auriferous  tungsten  veins, 
and  is  also  not  unusual  in  auriferous  pyrite  veins 
and  in  auriferous  tclluride  veins.  These  gold  veins 
as  a  rule  were  formed  at  depth  by  hot  magmatic 
waters  derived  from  the  cooling  granitic  masses 
(usually  granite  or  monzonite  and,  le.ss  commonly, 
diorite).  Many  of  them  are  of  pre-Cambrian  age. 
The  molybdenite  may  antedate  the  quartz,  or  it 
may  occur  along  slip  planes  in  the  same.  Gold  quartz 
veins  are  not  believed  to  be  an  important  future  source 
of  the  molybdenite. 

The  occurrence  of  molybdenite  in  copper  deposits  is 
world-wide,  and,  with  the  exception  of  quartz,  perhaps 
no  other  mineral  is  as  commonly  asscKiatcd  with  it 
as  chalcopyrite.     Mol>'bdenite,  while  by  no  means  an 
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abundant  constituent  of  the  disseminated  porphyry  cop- 
pers, is  present  in  most  of  them.  It  is  also  a  common 
constituent  of  cupriferous  quartz  veins  derived  in  most 
cases  from  magmatic  waters  given  off  by  igneous  rocks 
of  the  granite  or  monzonite  families.  The  veins  were 
formed  at  medium  or  great  depths.  These  veins  are 
linked  by  gradational  types  to  the  quartz-molybdenite 
veins,  the  auriferous  veins  and  the  tungsten  ore  de- 
posits. They  are  to  be  found  in  practically  every 
country  in  which  mining  is  an  important  industry. 
In  addition  to  molybdenite  the  more  common  sulphides 
are  chalcopyrite,  sphalerite  and  pyrite. 

As  a  rule  the  molybdenite  is  present  in  these  copper 
veins  in  too  small  quantities  to  be  exploitable,  and  in 
addition  the  copper  is  difficult  to  separate.  There  are, 
however,  exceptions,  the  chief  molybdenite  mines  of 
Sweden  on  Ekholmen  Island,  in  the  Westerivik 
Archipelago,  being  of  this  tj^pe.  The  country  rock, 
amphibole-gneiss  and  mica-schist,  is  cut  by  seven  veins 
from  0.15  to  0.5  m.  wide.  At  one  place  four  join  one 
another  and  form  a  quartz  mass  1.5  m.  thick.  The  vein 
matter  consists  of  molybdenite,  chalcopyrite,  quartz 
and  feldspar.  The  largest  masses  of  molybdenite  weigh 
5  lb.,  and  the  ore  is  easily  cleaned.  Another  excep- 
tion is  the  property  of  the  Leviathan  Mines  Co.,  situated 
in  Copper  Canyon,  Mohave  County,  Ariz.,  on  the  eastern 
slope  of  the  Hualpai  Mountains.  Frederick  W.  Horton 
says  that  two  veins,  one  6-40  ft.,  and  the  other  2-20 
ft.  wide,  cut  granite.  They  consist  of  quartz  and  con- 
siderable molybdenite  and  chalcopyrite,  with  a  little 
pyrite  and  sphalerite.  The  ore  contains  from  2  to  3% 
molybdenite. 

Molybdenite  in  Cont.a.ct-Metamorphic  Deposits 

Molybdenite  is  a  common,  although  usually  not  an 
abundant  constituent  of  many  cupriferous  contact- 
metamorphic  deposits.  These  deposits  were  formed  by 
hot  waters  and  gases  given  off  by  intrusive  bodies  of 
granite,  monzonite,  granodiorite  or  diorite.  As  a  source 
of  molybdenite,  they  are  of  little  promise,  as  a  clean 
separation  of  the  copper  would  be  almost  impossible. 
Flotation  may  in  instances,  however,  eliminate  the 
difficulty. 

Contact-metamorphic  deposits  containing  no  copper 
are  more  promising  sources  of  the  metal,  but  milling 
will  not  be  easy.  A  common  occurrence  of  molybdenite 
in  Ontario  and  Quebec  consists  of  an  acid  rock  (granite, 
aplite  or  pegmatite)  which  may  be  molybdenite-bearing, 
and  which  is  intrusive  into  limestone.  As  a  result  of 
the  metamorphism,  next  to  the  intrusive  vein-like 
masses  of  pyroxene  there  are  calcite,  quartz,  molyb- 
denite, mica,  pyrite  and  pyrrhotite,  etc.  At  Haliburton, 
Ont.,  molybdenite,  pyrrhotite  and  chalcopyrite  form 
veins  in  a  contact  metamorphic  limestone. 

Schrader  and  Hiir  state  that  the  Leader  mine,  near 
Helvetia,  Ariz.,  is  in  Paleozoic  limestone  intruded  by 
post-Carboniferous  aplite  and  granite-phorphyry.  The 
molybdenite  occurs  in  lenses,  irregular  bodies,  or  in 
masses  and  crystal  aggregates  embedded  in  both  silici- 
fied  garnetiferous  limestone  and  in  quartz  masses  in 
it.  In  the  quartz,  pyrite  and  chalcopyrite  are  associated 
with  molybdenite.  The  molybdenite  is  in  part  con- 
temporaneous with  quartz  and  in  part  younger  than 

^United  States  Geological  Survey,  Bulletin  430,  pp.  156-7,  1909. 


it,  both  being  dependent  in  origin  on  the  granite- 
porphyry  intrusion.  The  molybdenite  is  mostly  fine- 
grained, but  in  places  it  is  found  in  crystals  ranging 
up  to  ^  in.  and  more  in  diameter.  Waterhouse  describes 
a  scheelite-bearing,  garnetized  limestone  containing 
molybdenite,  on  Kings  Island,  near  Tasmania,  which 
may  be  of  commercial  importance.  The  molybdenite 
not  only  is  a  constituent  of  the  contact-metamorphic 
rock,  but  occurs  in  quartz  veinlets  cutting  it  and  also 
is  a  constituent  of  an  intrusive  aplite  near  by.  Bismuth 
and  pyrite  are  also  associated,  and  assays  show  the 
presence  of  tin.  Molybdenite  is  an  accessory  mineral 
in  the  scheelite  contact-metamorphic  deposit  of  Bishop, 
Calif.,  and  in  Carpenter  Gulch,  Powell  County,  Mont., 
it  occurs  in  metamorphic  limestone. 

Molybdenite  Associated  with  Iron  and  Lead 

The  Foley  pyrite  deposit"  in  Lanark  County,  Eastern 
Ontario,  occurs  in  a  small  body  of  pre-Cambrian  marble 
inclosed  in  granite.  Pyrite  and  pyrrhotite  are  equally 
abundant,  and  with  them  occur  pyroxene,  calcite,  mica 
and  molybdenite.  This  is  probably  a  replacement  de- 
posit formed  at  high  temperature  and  considerable 
depth.  Merrill  reports  molybdenite  as  disseminated 
scales  and  small  bunches  in  iron  ore  of  the  Hude  mine, 
at  Stanhope,  N.  J.,  sometimes  making  up  2%  of  the 
ore.  It  is  also  reported  from  the  Ogden  mine,  in  Sussex 
County,  New  Jersey. 

Molybdenite  or  some  other  primary  form  of  molyb- 
denum must  be  comparatively  common  in  lead  deposits, 
judging  from  the  frequent  occurrence  of  wulfenite  as 
a  secondary  mineral  in  the  oxidized  zone  of  these  ore- 
bodies.  In  the  Cottonwood,  Utah,  district,  molybdenite 
is  common  at  depth,  accounting  for  the  wulfenite  in 
the  outcrops.  Molybdenite  also  occurs  in  the  lead  de- 
posits of  Sarrabus,  Sardinia;  Nertschinsk,  Siberia; 
Dusquesne  and  Covado,  Wash.,  and  Grout  Lake,  B.  C. ; 
all  were  deposited  by  granitic  magmatic  waters.  Molyb- 
denite is  a  sparse  constituent  of  a  number  of  the 
comparatively  shallow  precious-metal  orebodies  formed 
by  Tertiary  igneous  rocks,  particularly  those  containing 
tellurium. 

Small  Amounts  in  Sedimentary  and  Basic 
Igneous  Rocks 

While  not  characteristic  of  sedimentary  rocks,  Hille- 
brand  found  traces  of  molybdenum  in  a  limestone  from 
northwestern  Mexico,  Stutzer  reports  it  from  coal,  and 
it  is  present  in  traces  in  the  Mansfeld  copper  deposit, 
which  many  authorities  consider  of  sedimentary  origin. 
At  Impendhle,  South  Africa,  a  horizontal  bed  of  py- 
ritiferous  sandstone  is  said  to  contain  5%  of  molyb- 
denite. The  bed  is  from  3  to  4  ft.  thick.  The  presence 
of  molybdenum  in  mine  waters  in  Idaho  Springs,  Colo., 
has  already  been  mentioned,  and  Fleck  reports  it  from 
the  alkali  waters  of  Soda  Lake,  San  Bernardino  County, 
California. 

While  typically  an  associate  of  siliceous  igneous  rocks, 
molybdenum  occurs,  in  small  amounts  at  least,  in  basic 
igneous  rocks.  Thus  it  has  been  detected  in  two  basic 
lavas  from  the  Hawaiian  Islands.  Powellite,  a  calcium 
molybdate  containing  tungsten,  is  one  of  the  rare  con- 
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stituents  of  the  Lake  Superior  copper  deposits,  and 
traces  of  molybdenite  are  reported  in  the  VV'orthingrt;on 
mine  of  the  Sudburj-  district.  Molybdenite  is  mentioned 
by  Diller  as  one  of  the  later  constituents  of  the  Klamath 
Mountains,  Oregon,  gold  mines,  which  he  apparently 
considers  dependent  on  the  intrusion  of  a  peridotite. 
It  will  be  remembered  that  Bastin  and  Hill  believe 
that  the  tungsten  ores  of  Boulder  County,  Colo.,  which 
contain  molybdenite,  are  dependent  upon  the  intrusion 
of  gabbros  and  iron-ore  rocks,  differentiates  of  a  mon- 
zonitic  magma.  It  is  not  to  be  expected,  however,  that 
commercial  bodies  of  ore  will  be  associated  with  igneous 
rocks. 


Iron  and  Steel  Production   of  the 
World 

The  production  of  pig  iron  in  the  world  in  i916 
showed  a  considerable  increase  notwithstanding — per- 
haps it  would  be  more  correct  to  say  in  consequence  of — 
the  continuance  of  war  conditions.  It  has  been  difficult 
to  get  even  approximate  figures  for  some  countries, 
and  e.xact  returns  are  impossible  for  others.  For  in- 
stance, it  is  known  that  a  number  of  furnaces  are  in 
blast  in  Belgium  and  in  the  northern  part  of  France 
under  German  occupation,  but  no  exact  figures  for  their 
make  of  iron  are  obtainable.  The  publication  of  month- 
ly statements  of  production  in  Germany  itself  has  been 
suspended  since  last  October,  although  there  had  been 
no  previous  break  in  their  issue  since  the  war  began. 
With  these  limitations  and  by  careful  comparison  of 
all  available  information,  we  find  that  the  pig-iron  pro- 
duction of  the  world  in  1916  reached  a  total  of  78,286,- 
630  metric  tons,  .showing  an  increase  of  12,407,985  tons, 
or  18.4''r,  over  the  preceding  year.  Over  70''r  of  this 
gain  was  due  to  the  large  production  of  the  United 
States.  Great  Britain  and  Germany  both  made  con- 
siderable gains. 

The  blast  furnaces  of  the  United  States  furnished 
5l.2'r  of  the  world's  make  of  pig  iron  in  1916,  against 
46.1  Sf  in  1915;  while  the  total  make  by  the  three  chief 
producers — the  United  States,  Germany  and  Great 
Britain— increa.sed  from  77.6'^^  in  1915  to  81":-r  in  1916. 
The  United  States  output  in  1916  was  thus  a  little  over 
one-half  of  the  world's  total,  and  promises  to  continue 
at  that  level  while  present  conditions  last. 

The  figures  indicate  that  there  has  been  little  or  no 
difficulty  about  supplies  of  iron  ore.  British  imports 
from  Sweden  have  been  rather  difficult,  but  those  from 
Spain  were  heavy  throughout  the  year,  and  home  pro- 
duction was  large.  Germany  was  able  to  retain  con- 
trol of  the  Minette  ore  deposits  of  Lorraine  and  Luxem- 
burg, a.s  well  an  mo.st  of  the  Belgian  mines,  and,  it  is 
understood,  also  obtained  considerable  quantities  from 
Sweden.  F' ranee  suffered  from  a  lack  of  raw  material. 
a.s  did  Russia  from  the  suspension  of  the  mines  in 
Poland. 

Table  I  gives  the  production  of  pig  iron  for  two  years, 
the  figures  for  the  United  States  and  Great  Britai.n 
being  reduced  to  metric  tons  for  purposes  of  compari- 
son. In  Table  II  is  given  the  production  of  steel  for 
two  years,  also  in  metric  tons.  This  table  is  compiled 
under  the  .same  conditions  and  limitations  as  that  of 
pig-iron  production. 


The  total  production  of  steel  as  shown  in  the  table 
was  86,843,651  metric  tons  in  1916,  being  16,268,876 
tons,  or  23 ""f,  more  than  in  1915.  For  the  .second  time 
the  make  of  steel  largely  exceeded  that  of  pig  iron,  the 
excess  being  4,695,130  tons  in  1915  and  7,284,057  tons 
last  year.  This  was  due  to  the  nature  of  the  demand 
for  material  and  especially  for  war  munitions  where 
steel  is  needed ;  and  to  the  widely  extended  employment 
of  the  open-hearth  process,  permitting  the  use  of  large 
quantities  of  steel  scrap.  Probably  a  higher  proportion 
of  scrap  found  its  way  into  the  furnaces  in  1916  than 
ever  before.  Of  the  increase  in  the  total  production  of 
steel  last  year,  10,792,505  tons,  or  66.4''f ,  was  due  to  the 
great  output  of  the  United  States.  Our  country  fur- 
nished 50'^r  and  the  three  chief  producers  79.3<"f  of  the 
whole  production  last  year.  Some  of  the  minor  countries 
showed  considerable  gains,  notably  Austria-Hungary. 
The  German  production  was  kept  up  well,  partly  by  the 
extensive  use  of  scrap  and  partly,  without  doubt,  by  the 
use  of  pig  iron  made  in  Belgium  and  in  the  occupied 
districts  of  France. 

As  in  the  previous  year,  a  very  large  part  of  the 
steel  output  was  absorbed  in  the  manufacture  of  shells, 
guns  and  other  munitions  of  war.  There  was  also  a 
good  demand  for  material  for  new  construction,  and  in 
the  United  States  in  the  latter  part  of  the  year  a  great 
demand  developed  for  plates  and  shapes  for  shipbuild- 
ing. This  has  continued  during  the  current  year.  The 
future  demand  and  production  depends  to  a  large  ex- 
tent on  the  course  of  the  war:  but  there  is  little  doubt 
that  the  world  will  absorb  the  largest  make  of  iron  and 
steel  which  is  possible  for  some  time  to  come. 

TABLE  I      PIG  IRON  PRODICTION  OF  THE  WORLD 
(la    Metric    Tons) 

I9IS  I«I6 

United  States   30.m.872         40.06J.7U 

Germany  

Groat  Britain    


Three  chief  produ 

Canada      

Austria  Hungary 

France    

T^clitium    

Italy        

Russia    

Spain        

Sweden      

Other  countries 


Il,7<>0.l<)9 

13.190.172 

8.9}4,}48 

9.191,836 

51.119,419 

62.445.722 

838.626 

1.086.659 

1.960.000 

2,005,000 

4,750.000 

5,250.000 

550.000 

1,050.000 

195.000 

386.249 

4.600.000 

4,350.000 

419.000 

448.000 

767.600 

760.000 

480.000 

505.000 

65,879,645 

78.286.630 

ToUU ..     65,879,645 

TABLE  11.     STEEL  PRODCCTION  OF  THE   WORLD 
(In  Metric  Tons) 

1915  1916 

ito<l  Statte 32.665.453         41.457,9)8 


Three  rhirf  produeen  54,587.708 

Canada  927.359 

AuKiria-tlunnry     2.686.626 

France  .  4.875.000 

Relituim       .    ...  

Italy      

Russia  

.Spain  

•Sweden  

Other  cmintrics 


Tnlala 


68,899.921 

1.307.881 

3.336.607 

5,225.000 

750.000 

1.009.240 

4.850.000 

425.000 

570.000 

47a  000 


70,574.775        86,843.651 


Rrokrn  Hill  Proprietary  Co.,  of  Melbourne,  Australia, 
shows  the  production  of  ore  from  the  oomrany's  mines  for  j 
the  seconrl  half  of  liUfi  to  have  been  110.276  tons,  97.630 
tons  of  which  were  milled,  producing  17.065  tons  of  .'i8.7.'?3'T' 
lead  concentrates  carryinkr  28.12  oz.  Air  per  ton.  The  zinc 
flotation  plant  treated  1.1,2.12  tons  of  tjiilin^s,  producing  2805 
tons  of  concentrates  contalninir  58.73' ■  Zn  and  5.72'"'^  Pb  per 
ton.  No  dividends  were  declared,  nithoueh  net  profits  of 
£159,429  were  earned.  A  large  addition  to  the  company's 
steel  plant  at  Newcastle  is  under  construction. 
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Prospecting  with  Electricity 

By  H.  R.  Conklin 

Mining  and  Electrical  Engineer 

The  basic  problem  to  the  mining  industry  is  the  find- 
ing of  ore  in  paying  quantities.  This  difficulty  has  pro- 
duced man}'  operators  of  the  divining  rod,  and  several 
other  methods  have  been  tried  in  the  effort  to  determine 
the  hidden  ore  conditions  underground  and  avoid  the 
expense  of  drilling  or  of  sinking  shafts  in  barren 
ground.  The  whole  subject  is  of  great  interest,  and 
the  possibilities  are  so  vast  that  no  one  need  be  sur- 
prised at  the  large  number  of  divining-rod  operators  or 
their  varied  methods  of  working.  I  have  known  some 
remarkable  facts  about  divining  rods,  but  the  final  re- 
sults in  every  case  have  had  no  probability  of  develop- 
ment to  a  condition  of  certainty  that  would  warrant  a 
business  investment,  and  almost  every  operator  of  a 
divining  rod  is  afflicted  with  an  over-developed  imagina- 
tion. 

In  an  effort  to  reach  the  desired  result  of  being  able 
to  detei'mine  the  position  of  an  orebody  under  the 
surface  of  the  ground,  the  idea  of  exploring  the  ground 
magnetically  was  conceived,  and  during  the  last  three 


The  progress  of  laboratory  experiments  was  slow  and 
tedious,  and  the  difficulty  of  adapting  these  experiments 
to  field  work  and  designing  the  necessary  instruments 
was  even  greater.  The  final  satisfactory  results  are 
shown  by  reference  to  Fig.  1,  in  which  1  is  an  alter- 
nating-current generator  or  other  source  of  alternating 
current,  supplying  the  low-tension  coil  4  of  a  trans- 
former, through  a  regulating,  inductive  resistance  5. 
The  high-tension  transformer  coil  8  is  connected  to  a 
suitable  spark  gap  s  in  parallel  with  condensers  9  and 
10  and  the  primary  coil  11. 

The  primary  coil  11  is  laid  in  a  circle  on  the  surface 
of  the  ground,  and  within  it  is  produced  the  oscillating 
magnetic  field.  This  magnetic  field  decreases  toward 
the  center  of  the  primary  coil  and  might  be  plotted  as 
shown  in  Fig.  2,  in  which  the  ordinates  represent  change 
in  magnetic  flux.  Owing  to  unavoidable  variations  in 
the  original  source  of  power,  these  ordinates  may  var>' 
during  observations  to  an  extent  greater  than  their 
diminution  due  to  the  neighborhood  of  an  electrical 
conductor,  so  that  the  measurement  of  this  magnetic 
field  requires  a  balanced  method. 

For  measuring  this  magnetic  field,  two  identical  ex- 
ploring coils  12  and  13   (Fig.  1),  of  suitable  diameter 


PUINE  OFPRimRY  COIL  -  SURF/ICE  OF  OROUND 


FIG.  1.     ARRANGEMENT  OF  PROSPECTING  APPARATUS 


k- Diameter  of  Primary  Coil  -  -  ->l 

FIG.   2.     PLOT  OF  THE  JL\GXETIC  FIELD 


j'ears  has  been  developed,  first  by  laboratory  work  to 
establish  a  suitable  method,  and  later  by  field  work 
to  apply  the  laboratorj'  method  to  actual  working 
conditions.  Paten^^s  are  pending  for  this  method, 
which  will  be  of  interest  in  many  fields  of  prospecting 
work. 

If  a  high-frequency  oscillating  electric  current,  such 
as  is  used  in  wireless  telegraphy,  be  confined  to  a 
closed  circular  circuit,  a  high-fi-equency  oscillating  mag- 
netic field  is  induced  within  this  circuit,  and  the  ar- 
rangement becomes  a  solenoid  of  practically  no  length 
and  of  large  diameter.  Any  electrical  conductor  that  may 
be  included  in  this  induced  magnetic  field  will  have  an 
oscillating  current  induced  within  it,  and  this  induced 
current  in  turn  induces  a  high-frequency  oscillating 
magnetic  field,  which  reacts  on  the  original  magnetic 
field,  reducing  its  intensity. 

The  necessary  conditions  are  that  the  ore  or  ores 
sought  for  shall  be  conductors  of  electricity,  for  the 
method  described  enables  the  location  of  an  electrical 
conductor,  and  the  fact  that  certain  ores  are  such  con- 
ductors makes  their  location  possible.  An  ore  that  is 
not  electrically  conductive  cannot  be  determined  by  this 
method.  Native  metals,  most  sulphides  and  chlorides, 
but  verj'  few  carbonates,  silicates  or  oxides  are  such 
conductors. 


and  number  of  turns,  are  connected  in  series  with  two 
current  rectifiers  16  and  a  sensitive  galvanometer  17. 
By  placing  one  of  these  exploring  coils  at  a  measured 
distance  from  the  center  of  the  primary  coil  and  moving 
the  other  around  the  center,  the  induced  currents  in  the 
exploring  coils  being  opposed  to  each  other,  a  line,  along 
which  the  magnetic  flux  is  equal,  is  established  and  may 
be  plotted.  The  location  of  the  movable  exploring  coil, 
when  the  galvanometer  reading  is  a  minimum,  deter- 
mines this  line,  which  may  be  called  an  isogonic  line 
and  is  similar  to  a  contour  line  on  a  topographic  map. 
In  the  latter  comparison  the  completed  plot  of  these 
lines  suggests  contour  lines  defining  a  depression,  as 
shown  in  cross-section  in  Fig.  2.  Now  if  the  magnetic 
flux  be  decreased  as  at  A  in  Fig.  2,  due  to  the  presence 
of  a  conductor  of  electricity,  the  contour  lines  are 
drawn  out  in  the  direction  of  the  conductor,  and  the 
plotted  curves  are  distorted  from  the  normal  circular 
form,  enabling  the  location  of  the  conductor  to  be  de- 
termined. 

Several  sets  of  actual  distorted  contour  lines,  as  de- 
termined in  the  field,  are  shown  in  Figs.  3  and  4.  Ail 
were  observed  with  the  primary  coil  200  ft.  in  diameter. 
One  of  these  plots,  in  Fig.  4,  shows  the  location  of  a 
2-in.  iron  pipe  line  buried  about  a  foot  underground, 
and  is  also  distorted  by  a  body  of  conductor  still  deeper. 
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The  primarj-  coil  is  shifted  and  these  contour  lines 
plotted  for  a  sufficient  number  of  centers  to  determine 
the  general  size  and  dimensions  of  the  body  of  conduc- 
tor, after  which  prospect  drilling  is  done  to  prove  the 
depth,  thickness  and  quality  of  the  conducting  orebody. 
If  the  conducting  orebody  be  below  and  nearly  sym- 
metrical about  the  center  of  the  primary  coil,  the  mag- 
netic field  will  be  weakened,  but  the  contour  lines  are 
not  distorted  from  their  normal  circular  form.  How- 
ever, with  a  sufficient  number  of  sets  of  contours,  the 
presence  of  the  conducting  orebody  is  positively  deter- 
mined. 

If  the  conductor  be  close  to  the  surface,  or  nearly 
in  the  plane  of  the  primary  coil,  the  galvanometer 
shows  a  minimum  reading  when  the  same  amount  of 
magnetic  flux  is  inclosed  by  both  exploring  coils,  but 
this  minimum  reading  is  not  zero,  since  some  current 
will  flow  between  the  exploring  coils,  probably  due  to  a 
difference  in  phase  caused  by  the  angle  between  the 
lines  of  force  in  the  two  magnetic  fields. 

The  presence  of  water  courses,  puddles  on  the  surface 
or  solutions  in  the  ground  does  not  affect  this  method. 


FI6  s  Fia4 

ACTUM..  OISTORTED  CONTOUR  LINES   IN  TIIK  FIELD 

since  liquids  are  not  appreciably  conductive  of  the  low- 
voltage  oscillating  current  that  is  induced.  Contour 
line.s  about  any  given  center  can  be  practically  dupli- 
cated at  any  time,  regardless  of  the  weather  conditions 
or  variations  in  ground  water. 

Theoretically,  the  presence  of  a  conductor  within  a 
distance  from  the  plane  of  the  primary  coil,  of  two- 
thirds  the  diameter  of  the  primary  coil,  will  measurably 
affect  the  magnetic  flux  in  the  plane  of  the  coil.  This 
ha.s  been  proved  practically,  so  that  if  the  primary  coil 
i.<«  200  ft.  in  diameter,  a  conductor  within  130  ft.  of  the 
surface  or,  if  the  primary  coil  is  400  ft.  in  diameter,  a 
conductor  within  260  ft.  of  the  surface,  will  cause  dis- 
tortion of  the  contour  lines. 

The  field  development  of  this  method  was  carried  out 
in  the  Joplin  district,  Mi.s.touri.  Of  the  ores  found  in 
this  district — namely,  zinc  blende,  galena  and  pyrite— 
the  zinc  blende  is  not  a  conductor  and  cannot  be  deter- 
mined, but  the  galena  and  pyrite  may  be  determined 


satisfactorily.  Both  galena  and  pyrite  are  conductors, 
and  as  this  electrical  method  does  not  distinguish  the 
quality  of  the  conductor,  drilling  is  necessary  after  de- 
termining the  orebody  electrically  for  identifying  the 
mineral  by  drill  cuttings.  This  disadvantage  is  some- 
what offset  by  the  fact  that  all  three  minerals  are  often 
closely  associated,  so  that  the  electrical  determination  of 
an  orebody  which  consists  of  either  galena  or  pyrite  may 
incidentally,  by  drilling,  develop  an  orebody  of  blende. 

In  order  to  operate  with  efficiency,  an  automobile 
truck  has  been  equipped  with  self-exciting  alternating- 
current  generator,  driven  by  a  gasoline  engine,  and  all 
instruments  and  machinery  required  for  producing  the 
high-frequency  oscillating  magnetic  field  are  mounted 
in  the  truck  body.  An  instrument  box  containing  gal- 
vanometer, current  rectifiers  and  switches  is  provided 
for  convenience  and  portability  when  exploring  the  mag- 
netic field  to  determine  the  contour  lines.  Portable 
reels  carry  the  necessary  wires.  The  entire  equipment 
may  be  placed  in  the  truck  for  moving,  making  a  com- 
plete outfit  which  is  verj'  similar  to  the  automobile  wire- 
less plants  that  are  used  in  the  army. 

For  prospecting  in  any  mineralized  district,  the  first 
requirement  is  the  tabulation  of  all  ores  liable  to  be 
found  in  that  district,  with  their  degrees  of  conduc- 
tivity. I  have  been  unable  to  find  any  record  of  work 
done  toward  such  a  tabulation  of  ores.  A  partial  list 
of  minerals,  with  their  comparative  degrees  of  conduc- 
tivity, has  been  determined  for  this  work,  as  shown  in 
the  accompanying  table. 

COMPARATIVE  ELECTRICAL  CONDUCTIVITY  OF  MINERALS 

18  Zinkite 115 

0  Blende      0 

20  Ilvdroiincitc 0 

0  C'alnmine   II 

115  .Siiiithsonite 0 

115  Willoniite 0 

110  MiiKnctite 120 

110  Spoculiu- Hematit* 50 

0  Pvrilp      110 

0  Red  Hematite    0 

0  Liinnnitc 0 

0  Pyrolusite 115 

0  P«iloinelane ". 0 

0  .MniiKanite   0 

105  Mrnunite 0 

40  llnusnmnitc 0 

HoulaiiKirite      90  UliiKlimite      0 

The  main  difficulties,  in  the  district  where  the  method 
was  developed,  are  the  frequent  occurrence  of  pyrite, 
which  is  of  no  value,  and  the  nonconductivity  of  zinc 
blende,  which  is  the  most  desirable  ore.  The  .loplin  dis- 
trict, however,  has  proved  a  most  advantageous  place 
for  the  development  of  this  method,  since  the  orebodies 
are  generally  less  than  200  ft.  below  the  surface,  and 
facilities  for  experimental  work  are  ample  and  con- 
venient. Field  experiments  have  been  carried  on  for 
over  a  year.  Of  eleven  locations  tested  by  drilling,  af- 
ter the  electrical  observations  had  indicated  a  conduc- 
tor, seven  proved  the  pre.'*ence  of  the  conductor,  six 
cases  being  pyrite  and  one  case  galena.  The  four  loca- 
tions not  proved  by  drilling  occurred  in  the  early  part 
of  the  work,  before  enough  data  had  been  accumulated 
to  assure  proper  interpretation  of  the  contour  lines. 

A  new  type  of  agitator  for  liquids  has  been  developed 
at  the  Johns  Hopkins  University,  suitable  for  producing 
very  minute  subdivisions  of  liquids  containing  finely 
divided  solids,  and  has  been  applied  to  cleaning  used 
lubricating  oils.  By  the  use  of  the  agitator,  finely 
divided  carbon  or  other  .solid  matter  can  be  easily  and 
cheaply  separated  out. 


Proustite 

Cerargj-rite 

PyrarK>'"te 

Brotiiiritc 

Clialcocite   

Chalciipyrite 

KnarKile      

Totraliodrite 

.Malnrliitc 

Chry»(H-.>llB 

Cuprite 

Teni.rite 

A«uritc 

At4ieainiti- 

Oalena 

.laliirsiinite 
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Broken  Hill  South  Mill 

The  mine  of  the  Broken  Hill  South  Silver  Mining 
Co.,  of  Broken  Hill,  N.  S.  W.,  Australia,  has  a  weekly 
capacity  of  8000  tons.  The  zinky  tailings  are  re-treated 
at  a  separate  plant.  Operations  are  in  charge  of  W. 
E.  Wainwright,  general  manager,  J.  C.  Cunningham, 
engineer,  and  W.  J.  McBride,  metallurgist. 

The  headframe  at  the  main  shaft  is  60  ft.  above  the 
ground  level,  in  order  to  permit  of  the  gravitation  of 
the  ore  into  the  crude-ore  bins,  through  the  Gates  break- 
ers, into  the  crushed-ore  bins  and  upon  a  combined  hor- 
izontal and  inclined  conveyor  for  reelevation  to  the  mill 
bins.  The  mill  is  adjacent  to  the  main  shaft,  and  the 
general  operation  of  the  crushing  and  concentrating  mill 
is  set  out  as  shown  in  the  flow  sheet. 

The  ore  is  raised  in  cages  that  will  hold  two  mine 
cars  having  a  carrying  capacity  of  24  cvrt.  The  cars 
are  run  by  trammers  from  the  headframe  to  rotary  tip- 


FLOW  SHEET,  BROKEN  HILL  SOUTH,  N.  S.  W..  AUSTRALIA 

pies  of  the  gravity  side-tip  type,  which  deliver  into  the 
crude-ore  bins.  The  ore  is  fed  through  4-ft.  openings 
on  the  face  of  these  bins,  and  in  gravitating  toward 
the  opening  passes  over  a  grizzly  set  in  the  back  of  the 
bins.  The  ore  is  crushed  in  three  No.  5  Gates  crushers 
and  one  30  x  18-in.  Hadfield  jawbreaker;  all  these  break- 
ers crush  to  1^-  to  2-in.  gage,  the  larger  breaker  being 
used  for  breaking  lumps  of  ore  that  are  too  large  for 
the  Gates  crushers.  A  chain  strung  across  the  opening 
of  the  crude-ore  bin  restrains  the  gravitation  of  the 
ore  from  the  bin  to  Gates  breaker  hoppers.  The  crushed 
ore  drops  from  the  crushers  into  the  bins  directly  under- 
neath, and  each  of  these  bins  feeds  to  a  combined  hori- 


zontal and  inclined  conveyor,  which  raises  the  ore  to  a 
sampling  plant  in  which  a  1/100  part  of  the  total  ore 
is  cut  out  for  sampling  purposes.  After  the  sample 
cut  has  been  taken,  the  ore  is  passed  to  another  belt, 
which  raises  the  ore  to  the  level  of  the  four  mill  bins, 
and  by  means  of  a  traveling  tripper  discharges  into  any 
one  of  these.  The  ore  is  fed  by  feed  rollers  from  these 
bins  on  to  inclined  shaking  screens.  These  screens  have 
perforated  plates  set  in  the  bottom  so  that  the  water 
that  is  applied  to  the  head  of  the  shaker  removes  all 
material  less  than  4  mm.  and  passes  the  balance  to  the 
crushing  rolls,  which  are  the  flanged  and  plain  type, 
36  in.  in  diameter  by  18  in.  face.  These  are  driven 
through  gearing  at  17  r.p.m.  and  in  accordance  with 
the  practice  of  the  last  20  years,  the  tension  between  the 
crushing  rolls  is  maintained  by  large  rubber  buffers 
15  in.  in  diameter  and  1{  in.  thick,  32  of  these  being 
distributed  over  the  four  tension  bolts  used  in  this  de- 
sign of  rolls.  The  rolls  deliver  to  trommels  immedi- 
ately underneath,  all  material  under  4  mm.  being  passed 
to  the  jigs,  the  oversize  returned  to  the  rolls.  There  is 
one  duplex  plunger  jig  to  each  of  the  four  sections  of 
the  mill.  Each  jig  has  4  mm.  screens  and  three 
hutches  on  each  of  the  duplex  sides.  The  first  hutch 
yields  concentrates,  the  second  hutch  returns  the  water 
and  material  to  the  rolls,  and  the  third  hutch,  which 
is  without  screens  or  plungers,  discharges  to  5-ft.  grind- 
ing pans.  The  product  from  the  grinding  pans  is  reele- 
vated  and  passed  over  revolving  screens  covered  with 
16-mesh  screen,  of  25-gage  wire,  the  undersize  is  passed 
to  one  section  of  concentrating  tables,  and  the  oversize 
is  returned  to  the  grinding  pans.  The  undersize  from 
the  roll  trommels,  before  being  fed  to  the  jigs,  is  passed 
over  revolving  screens  having  30-mesh  screen  of  28- 
gage  wire,  in  order  to  eliminate  the  very  fine  material 
from  the  jig  feed.  This  fine  material  is  fed  upon  a 
special  section  of  concentrating  tables,  and  the  return, 
or  middlings  product  produced  from  this,  together  with 
a  similar  product  produced  from  the  grinding-pan  un- 
dersize, is  returned  to  other  tables  for  re-treatment. 
The  slimes  from  the  feed  end  of  all  concentrating  tables 
is  thickened  and  fed  to  similar  tables  for  separate 
treatment.  The  final  products  from  all  these  table 
treatments  are  concentrates,  zinky  tailings,  quartz  tail- 
ings and  slime  tailings.  All  concentrates,  zinky  tailings 
and  quartz  tailings  are  elevated  and  fed  into  bins  or 
vats  which  are  fitted  with  filter  bottoms.  These 
products,  when  drained  sufficiently,  are  loaded  direct 
through  chutes  to  the  railway  cars,  all  concentrates  be- 
ing shipped  to  the  smelteries,  and  zinky  tailings  to  the 
flotation  mill  of  the  Amalgamated  'inc.  Ltd.,  while 
the  quartz  tailings  are  returned  underground  and  used 
with  other  similar  material  for  filling.  Slime  tailings 
are  thickened  in  pits,  which,  when  full,  are  discharged, 
elevated  and  laundered  upon  a  slime  dump,  from  which 
they  will  be  drawn  for  re-treatment  in  the  future. 

Although  no  ore  sorting  is  done  at  the  present  time, 
it  is  contemplated  for  the  future;  it  may  be  of  interest 
to  know  that  the  average  percentage  of  slime  produced 
is,  by  weight,  15^^,  having  an  approximate  assay  value 
of  11%  Pb,  7  oz.  Ag  and  13  ^^  Zn  per  ton.  The  crude 
ore  average  assay  is  15""^    Pb,  7  oz.  Ag  and  14%  Zn. 

The  concentrating  tables  in  operation  are  special  Wil- 
fleys  and  are  fitted  with  wooden  decks  having  rows  of 
grooves  running  parallel  to  the  length  of  the  table. 
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Tonopah  Belmont's  Expansion 

In  line  with  the  policy  of  e.xpansion  of  a  number  of 
successful  mining  companies,  the  Tonopah  Belmont  De- 
velopment Co.  has  been  acquiring  additional  properties 
during  the  last  few  years,  not  only  in  the  Tonopah  dis- 
trict where  its  original  mine  is  situated,  but  wherever 
good  properties  could  be  found.  From  the  company's 
fourteenth  annual  report,  for  the  year  1916,  the  follow- 
ing data  are  taken  regarding  the  newer  properties  that 
have  been  purchased  or  secured  under  various  option 
agreements. 

In  the  Tonopah  section  proper  the  company  has  op- 
tioned an  area  extending  easterly  about  9000  ft.  from 
the  Halifax  and  Mizpah  Extension  mine,  which  adjoins 
the  Tonopah  Belmont  mine  on  the  east.  The  ore-bearing 
rocks  (trachytes,  etc.)  do  not  come  to  the  surface  in  this 
territory,  but  it  is  regarded  as  possible  that  they  will  be 
found  underneath  the  cap  rock.  Diamond-drill  pros- 
pecting of  the  area  at  depth  has  been  started.  Four 
holes  are  being  drilled,  but  up  to  the  date  of  the  issuing 
of  the  report  the  cap  rock  had  not  been  entirely  passed 
through. 

The  Emma  mine,  at  Dunton,  Dolores  County,  Colo., 
was  optioned  early  in  1916,  when  development  work 
was  undertaken  to  determine  the  tonnage  and  grade 
of  ore  that  may  be  found  betow  the  old  No.  5  tunnel 
level.  The  mine  in  the  past  was  developed  through  a 
series  of  tunnels,  and  the  lowest,  the  No.  5,  was  situ- 
ated on  the  bank  of  a  small  river,  a  few  feet  above  the 
water,  so  that  deeper  development  was  possible  only 
through  a  shaft.  The  No.  5  tunnel  was  3285  ft.  long 
and  showed  five  oreshoots  having  a  combined  length 
of  1240  ft.  On  the  new  sixth  level,  160  ft.  below  the  No. 
5  tunnel,  drifts  have  been  pu.shed  out  north  and  south, 
but  the  development  at  the  date  of  the  report  had  not 
proved  or  disproved  the  mine,  and  the  work  is  to  be 
continued  under  a  modified  agreement. 

In  California  the  company  acquired  in  February,  1917, 
the  Eagle-Shawmut  mine,  on  the  Mother  Lode  at  Shaw- 
mut,  in  Tuolumne  County.  This  property  has  a  record 
of  production  of  about  $4,500,000  in  gold  and  was 
worked  to  a  depth  of  2300  ft.  The  mining  plant  and 
the  100-stamp  concentration  mill  and  chlorination  plant 
will  be  utilized  with  some  improv.  ments.  The  future 
of  the  operation  is  in  the  downward  extension  of  the 
main  oreshoot.  On  the  16th,  or  lowest,  level  the  shoot 
con.'^ists  of  a  series  of  closely  joined  or  overlapping 
lense.H  of  sulphide  ore,  with  a  length  on  the  vein  of  about 
490  ft.  and  an  average  horizontal  width  of  about  10  ft. 
The  average  value  per  ton  is  about  $7.50.  An  operation 
of  400  tons  per  day  is  planned  if  the  oreshoot  continues 
to  sufficient  depth.  At  present  the  ore  reserve  of  posi- 
tive and  probable  ore  is  about  159,000  tons.  The  mill, 
which  will  he  remodeled,  will  not  be  started  until  further 
development  work  has  been  done. 

Surf  Inlet  Mine  Now  the  Most  Important  New 
Property 

The  Surf  Inlet  mine,  on  Princess  Royal  Island,  Brit- 
ish Columbia,  's  at  present  the  moat  important  of  the 
Tonopah  Belmont  new  properties,  and  production  at  this 
gold  property  is  expected  to  be  initiated  during  the 
present  summer.  The  "available  and  probably  indicated 
ore  reserves"  are  given  as  385,320  tons,  having  an  av- 


erage value  of  $11.22  per  ton  in  gold.  During  the  last 
year  2595  ft.  of  development  has  been  done  under 
ground,  consisting  of  drifts,  crosscuts,  raises  and  winzes. 
No  special  effort  is  being  made  during  the  current  year 
to  increase  the  ore  reserves,  but  this  feature  will  not 
be  lost  sight  of  in  the  future. 

The  company  has  been  engaged  lately  in  the  instal- 
lation of  a  mining  and  milling  plant  and  the  hydro- 
electric power  plant  and  transportation  systems,  the 
mine  being  7i  miles  from  the  coast.  At  the  hydro- 
electric plant  two  turbine  units,  of  the  single-spiral 
volute  cast-iron  case,  horizontal  single-runner,  double- 
discharge,  Pelton-Francis  type,  buiH  by  the  Pelton 
Water  Wheel  Co.,  of  Harrisburg,  Penn.,  have  been  in- 
stalled. Each  turbine  is  direct-connected  to  a  468  kv.-a. 
(375  kw.  at  0.80  power  factor)  three-phase  60-cycle 
440-volt  generator  running  at  600  r.p.m.  The  power- 
transmission  line  from  the  station  to  the  mine  plant 
is  about  5.65  miles  long.  An  Ambursen  hollow  rein- 
forced-concrete  dam  has  been  built,  with  the  crest  of 
the  spillway  288  ft.  long,  and  at  an  elevation  of  73 
ft.  above  main  high  tide  in  Surf  Inlet.  The  total  length, 
including  abutment,  is  420  ft.,  and  the  greatest  height 
from  the  bottom  of  cut-off  wall  to  the  spillway  crest  is 
64  ft.  The  dam  raises  the  level  of  Cougar  Lake  about 
40  ft.  and  the  levels  of  Bear  and  Deer  Lakes  about 
6  ft.  A  variety  of  transport  systems  has  been  arranged 
to  connect  with  the  various  plants.  Cars  may  be 
loaded  at  the  Surf  Inlet  wharf,  hauled  up  over  the 
dam  on  an  incline  engine  plane,  and  dropped  on  a 
lighter,  which  is  towed  to  the  Paradise  Creek  wharf, 
where  the  3-ft.  gage  railroad  follows  the  south  bank 
of  Paradise  Creek  for  3500  ft.  and  then  crosses  the 
creek  on  a  trestle  about  500  ft.  long  and  terminates 
at  the  mine  yards,  5100  ft.  from  the  starting  point. 

Copper  as  Well  as  Gold  Will  Be  Recovered  at 
the  Surf  Inlet  Mine 

The  first  concentrator  unit  at  the  Surf  Inlet  mine 
is  designed  for  a  capacity  of  250  to  300  tons  per  day. 
After  extended  testing  a  combination  concentration- 
cyanidation  process  was  adopted.  In  the  first  stage, 
or  concentration  part  of  the  process,  the  ore  is  broken 
by  gyratory  crushers,  the  grinding  is  done  in  ball 
mills,  and  a  rough  concentration  is  made  on  tables.  The 
tailings  from  the  tables  are  to  be  reground  in  tube 
mills,  and  the  resultant  fine  pulp  will  be  concentrated 
by  flotation  in  Jones-Belmont  machines.  About  half  of 
the  valuable  mineral  is  recovered  by  table  concentration 
and  the  remainder  by  flotation.  The  tests  have  in- 
dicated that  about  94 -"f  of  the  total  gold  and  96'^c 
of  the  total  copper  will  be  recovered  in  the  combined 
concentrates.  Bullion  is  to  be  the  ultimate  product  on 
the  ground. 

Another  mine,  the  so-called  Pugaley  mine,  the  prop- 
erty of  the  Princess  Royal  Gold  Mines.  Ltd..  com- 
prising three  claims  immediately  south  of  the  Surf 
Inlet  mine,  was  optioned  in  April,  1916.  for  two  years. 
Several  veins  had  been  under  development,  and  up 
to  March,  1917,  drifting  and  crosscutting  amounting 
to  170  ft.  had  been  done  by  the  Tonopah  Belmont 
company.  If  sufTicient  tonnage  is  developed,  the  rail- 
road will  be  extended  .so  as  to  bring  the  Pugsley  ore  to 
the  Surf  Inlet  mill. 
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JIOUNTAIX   TOP   MINE   BUILDINGS    AT    PORTAL   OF   SUNRISE   TUNNEL;    ALTITUHK.    12.1100    KKKT 
The  mill  for  this  mine  was  installed  in  chambers  excavated  out  of  solid  rock  in  hillside,  thereby  making  operations  secure  from  tlic 

menace  of  snow-slides 
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Crusher  room   with  chute  cut   in  solid  rock  at  head  of  Mountain 
Top  mill 


^11  with  two   froth-olranlnK  tables 
VIEWS  OF   MOUNTAIN   TOP   MILJ^   SHOWING   VARIOUS   OPERATK^NS  CONPITTED 
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The   lower  room   of  the  mill,  looking  toward  the   main  tunnel 


Supply   pump  for  sump — ilountain   Top   mill 
rN   UXDERGROUXD  CHAMBERS  WITH  COMFORT  AXD    SAFETY 
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Tabulated  Air-Lift  Data 

In  the  Journal  of  Apr.  14,  1917,  there  was  an  article 
by  A.  W.  Allen  giving  tabulated  air-lift  data.  There 
seems  to  be  one  item  missing  that  is  needed  to  make 
this  full  and  complete;  namely,  the  cubic  feet  of  free  air 
required  to  elevate  one  gallon  of  solution. 

From  time  to  time  articles  have  appeared  giving  these 
data,  but  on  large  and  individual  installations,  such  as 
"Water  Problem  at  the  Old  Dominion  Mine,"  by  P.  G. 
Beckett,  in  the  bulletin  of  the  A.I.M.E.,  Sept.,  1916, 
where  we  find  roughly  that  one  cubic  foot  of  air  was  re- 
quired to  elevate  li  gal.  of  water,  submergence  being 
170  ft.  and  lift  198  ft.,  with  air  pressure  at  80  to  90  lb. 
The  efficiency  was  36^r.  Will  you  ask  Mr.  Allen  if 
he  will  not  supply  these  data  for  addition  to  his  already 
valuable  contribution?  DOUGLAS  MuiR. 

La  Jolla,  Calif.,  June  26,  1917. 


Mining  Engineers  Overestimated 

I  had  always  thought  that,  owing  to  his  experience. 
the  average  mining  engineer  was  particularly  well  fit- 
ted to  grasp  the  essential  features  of  a  problem  of 
administration.  It  always  seemed  to  me  that  the  Presi- 
dent could  do  no  better  than  to  choose  all  his  assistants 
from  among  members  of  the  A.  I.  M.  E.  or  from  the 
list  in  the  back  of  the  Journal. 

However,  after  attending  a  certain  meeting  of  fifty 
mining  engineers  recently  and  hearing  them  gravely 
discu.ss  for  half  an  hour  a  que.stion  of  internal  finance 
involving  a  total  of  not  to  exceed  $7.39,  I  have  de- 
cided that  I  was  wrong.  Not  a  single  protest  from 
anyone!  Not  a  single  suggestion  leading  to  the  lynch- 
ing of  the  treasurer!  If  the  time  of  the  other  mem- 
bers is  half  as  valuable  as  mine,  the  time  lost  by  the 
fifty  who  gravely  di.scussed  this  financial  problem  would 
be  worth  $.5000.  HENRY  B.  WORKS. 

York,  Penn.,  Aug.  13,  1917 


Sane  Oil  and  Gas  Legislation 
a  Necessity 

The  Senate  Committee  on  Public  Lands  has  decided 
to  hold  no  further  hearings  on  oil-land  legislation,  but 
to  report  the  Walsh  Bill  (S.  45)  to  the  Senate  in  e.s- 
.sentially  its  present  form  so  far  as  it  relates  to  oil 
land.s,  except  for  the  introduction  of  remedial  provi- 
sions along  the  lines  of  the  Phelan  amendments  of  the 
preceding  session. 

This  decision,  reached  in  the  face  of  the  fact  that 
the  bill  does  not  accord  with  the  ideas  of  tho.se.  both 
in  the  Government  service  and  outside  of  it,  who  have 
given  most  .study  to  the  matter,  ends  all  hope  that  a 
good  bill  might  be  reported  by  the  Senate  committee. 
The  one  remaining  hope  that  a  good  law  may  be  enacted 
at  thi.s  .session   lies   in  amendment  of  the  bill   on   the 


floor  of  the  Senate.  Only  the  voice  of  the  public,  raised 
in  protest  against  the  tremendous  waste  of  oil  and  gas 
that  the  enactment  of  the  Walsh  Bill  would  entail,  can 
bring  about  such  amendment  or  prevent  the  passage  of 
the  bill  in  its  present  form.  Max  W.  Ball. 

Washington,  Aug.  9,  1917. 


Reflected  Glory  of  Mining  Engineers 

Every  time  the  Journal  or  the  New  York  daily  papers 
publish  anything  about  Mr.  Hoover  I  feel  a  glow  of  self- 
satisfaction — or  perhaps  it  should  be  called  reflected 
glory — due  to  the  fact  that  we  are  both  mining  en- 
gineers.   I  think  you  feel  the  same  way. 

I  was  lately  expressing  myself  in  this  vein  to  my  bet- 
ter half,  who.  I  regret  to  say,  did  not  enthuse.  Her  re- 
peated demands  for  a  list  of  other  mining  engineers  who 
had  ever  been  prominent  as  anything  else  brought  out 
the  fact  that  I  was  able  to  refer  to  only  one  other,  who. 
be.sides  being  the  most  prominent  gold,  silver  and  dia- 
mond miner  of  the  period,  was  also  the  most  prominent 
and  successful  in  government  and  diplomatic  circles. 

In  view  of  this  and  in  order  to  provide  a  better  founda- 
tion for  my  admiration  for  mining  engineers  in  general, 
I  suggest  that  the  Journal  run  an  occasional  paragraph 
on  "Cleopatra."  MARK  R.  Lamb. 

New  York,  Aug.  6,  1917. 


A  Florida  Rare-Mineral  Deposit 

The  article  by  Donald  M.  Liddell,  in  the  Journal  of 
July  28,  calls  attention  to  some  results  of  a  miner- 
alogical  study  of  the  Florida  sands  which  I  had  com- 
municated some  time  ago  in  a  private  way  to  Buckman 
&  Pritchard,  owners  of  the  enterprise  now  operating 
near  Pablo  Beach,  outside  of  Jacksonville.  In  view 
of  the  context,  which  appears  to  give  a  broader  appli- 
cation to  the  results  than  they  perhaps  deserve,  I  wish 
to  .state  that  the  mineral  identification,  as  well  as  the 
determination  of  the  order  of  abundance,  was  based  on 
a  sample  taken  from  near  the  works  and  does  not 
necessarily  hold  for  the  deposit  at  large,  which,  as  noted 
in  the  article,  occupies  a  stretch  of  many  miles  along 
the  coast.  There  is  likely  to  be  considerable  variation 
in  the  relative  proportions  of  the  different  ingredients, 
especially  of  those  of  lighter  gravity.  It  is  certain,  also, 
that  other  minerals  occur,  in  addition  to  those  li.sted, 
which  represent  the  more  prominent  species  responsive 
to  simpler  tests. 

The  doubt  cast  by  Mr.  Liddell  as  to  the  presence 
of  epidote  seems  hardly  well  founded.  The  grains  .so 
identified  showed  no  anomalies,  and  I  suspect  the  mate- 
rial that  contained  1.5',  of  titanium  to  have  been  a 
mixture;  at  lea.st  the  latter  was  not  compared  with 
the    results   of   my   determination. 

From  many  points  of  view  the  deposit  claims  our 
intere.st.     It  is  a  most  notable  addition  to  the  list  of 
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rare-earth  deposits.  How  the  sands  could  lie  so  long 
in  plain  view  without  attracting  notice  may  seem  re- 
markable, but  there  is  really  very  little  in  their  appear- 
ance to  distinguish  them  from  any  other  beach  sand 
except  for  their  fineness  and  evenness  of  grain.  Their 
occurrence  so  far  from  possible  sources  of  origin  in 
the  crystalline  rocks  would  prove  a  puzzle  if  it  were 
not  that  their  accumulation  probably  involves  a  long 
geological  story  with  more  than  one  cycle  of  concen- 
tration and  deposition  by  water.  An  ultimate  source  in 
the  Appalachian  highland  seems  the  most  reasonable 
view  to  take,  and  in  fact  no  other  derivation  at  present 
appears  possible.  I  feel  that  there  is  something  very 
suggestive  in  regard  to  this  question  in  the  existence 
of  the  ilmenite-zircon  sandstone,  described  by  Thomas 
L.  Watson  and  Frank  L.  Hess,  from  the  vicinity  of 
Ashland,  Va.,  which  is  on  the  inner  margin  of  the 
Coastal  Plain,  where  the  Tertiary  beds  overlap  on  the 
pre-Cambrian  formations.  It  is  at  least  not  unlikely 
that  the  present  sands  have  been  through  such  a  stage 
of  consolidation  and  may  have  been  gathered  from  a 
wide  drainage  area.  D.  H.  Newland. 

Albany,  N.  Y.,  Aug.  16,  1917. 


Waterproofing  Leather  Boots 

In  the  Journal  of  Mar.  24,  1917,  there  was  an  in- 
teresting article  about  waterproofing  leather  boots,  in 
which  it  was  said  that  tallow  is  good  but  troublesome 
and  nasty  for  the  purpose. 

Authorities  on  the  treatment  of  leather  disagree  with 
that  statement,  because  tallow  usually  has  a  high  content 
of  fatty  acid. 

The  waterproofing  of  leather  with  other  substances 
is  a  very  simple  matter,  however,  and  it  is  not  necessary 
for  the  miner  or  owner  of  the  boots  to  go  to  the  trouble 
of  preparing  his  own  waterproofing  out  of  grease  and 
old  rubber  boots.  Any  good:  heavy  grease  that  is 
really  preservative  will  make  the  boot  waterproof,  pro- 
vided the  leather  is  filled  with  it.  This  can  be  accom- 
plished by  merely  painting  the  boots  time  after  time  and 
putting  them  in  a  warm  place  so  that  they  will  absorb 
it.  A  good  belt  preservative  such  as  Cling-Surface, 
which  penetrates  and  makes  leather  belts  waterproof, 
will  do  very  well,  for  it  is  soft  enough  to  be  absorbed 
and  yet  heavy  enough  to  stay  in  the  leather  and  fill  all 
the  pores.  At  the  same  time  it  preserves  the  leather, 
keeping  it  flexible  and  preventing  cracking. 

The  great  factor  in  making  boots  really  waterproof 
is  to  use  something  that  will  fill  up  the  stitch  holes  or 
other  tiny  openings.  This  is  m.ore  difficult  than  filling 
the  leather's  pores.  A  Western  boot  company  made  a 
good  waterproof  boot  for  a  number  of  years,  but  they 
failed  recently  and  have  gone  into  other  hands.  The 
boots  the  new  company  manufactures  are  not  water- 
proof. The  old  company  used  a  substance  that  they 
said  was  fed  to  the  needle  as  the  boots  were  sewed. 
Whether  this  is  true  or  not,  the  boots,  for  at  least  a 
year  after  purchase,  were  waterproof. 

It  is  my  belief,  however,  that  a  good  belt  preservative 
is  the  proper  "medicine"  for  filling  the  stitch  holes  as 
well  as  the  leather  because  of  the  affinity  of  leather  for 
such  substance.  I  know  of  instances  where  the  good 
waterproof  boots  mentioned  were  treated  with  belt  pre- 


servative after  about  a  year's  use,  and  after  they  had 
begun  to  open  up  and  leak,  and  were  almost  as  water- 
proof and  satisfactory  in  every  way  as  the  original  boot 
when  new.  This  treatment  will  also  make  the  soles 
wear  longer. 

Of  course  a  boot  cannot  be  polished  after  it  has  been 
soaked  full  of  this  belt  preservative,  but  this  is  true 
with  any  grease.  In  treating  the  boot  it  can  simply  be 
washed  off  clean  and  then  put  in  a  warm  spot  back  of 
the  boiler  or  in  the  door  of  an  oven,  but  it  must  not  be 
allowed  to  get  very  hot.  Leather  will  stand  no  more 
heat  safely  than  the  human  hand.  The  belt  preservative 
is  then  heated  and  painted  on  the  boots  and  worked 
well  into  the  stitch  holes  and  around  the  upper  edges  of 
the  soles  where  the  uppers  are  sewed  on.  Then  put 
them  back  in  a  warm  place  and  allow  to  penetrate. 
This  application  can  thereafter  be  repeated  from  time 
to  time.  The  time  will  come  when  there  will  be  patches 
of  unabsorbed  preservative  remaining  on  the  surface, 
which  will  prove  that  the  leather  is  saturated  in  those 
portions,  and  can  take  no  more.  This  excess  will  simply 
have  to  be  wiped  off  and  the  boot  is  ready  for  use.  A 
month  later,  more  or  less,  it  will  probably  take  some 
more  preservative,  particularly  around  the  seams. 

New  York,  July  10,  1917.  N.  G.  Near. 


Credits  in  South  America 

In  the  Journal  of  June  30,  p.  1157,  Case  3,  I  find  "a 
New  York  bank  canceled  a  'confirmed  credit' — a  thing 
unheard  of  in  South  American  banking  circles."  Being 
astonished  at  this  action  of  the  New  York  bank,  and 
suspecting  that  there  might  be  another  side  to  the  story, 
]  have  had  the  case  investigated  through  banking  cir- 
cles and  am  informed  on  the  highest  authority,  which  I 
am  not  authorized  to  give  at  this  moment,  but  which 
will  doubtless  be  forthcoming  if  necessary,  that  this 
"Case  3"  is  not  correctly  stated.  The  correct  state- 
ment is  as  follows : 

A  steel  concem  in  this  country  opened  an  ordinary  credit 
through  this  bank  and  its  branch  in  South  America  for  the 
purchase  of  wolfram,  but  the  price  having  gone  up,  the 
beneficiary  insisted  upon  a  confirmed  credit.  This  was  re- 
ferred to  the  steel  manufacturer,  who  then  asked  specifically 
that  the  ci-edit  be  confirmed. 

The  price  of  the  material  continued  to  rise  and  the  South 
American  mine  owner  refused  to  make  delivery.  While 
negotiations  were  in  progress,  the  bottom  dropped  out  of 
the  market  so  that  the  price  of  the  material  was  exceedingly 
low. 

The  South  American  mine  owner  then  tendered  the  neces- 
sary documents  to  the  bank,  but  the  American  manufacturer 
instructed  the  bank  not  to  negotiate  the  drafts  under  the 
credit,  but  to  consider  it  canceled. 

This  the  bank  absolutely  refused  to  do.  Knowing  full  well 
what  it  meant  to  give  a  confirmed  credit  the  bank  refused 
to  cancel,  even  under  threat  of  suit  at  law,  and  the  full 
amount  of  the  credit  opened  has  been  paid  to  the  South 
American  mine  owner  with  full  knowledge  that  the  banjc 
would  have  difficulty  in  collecting  it  from  its  client  here. 

In  fact,  the  matter  is  now  a  subject  of  litigation  inasmuch 
as  the  American  manufacturer  is  suing  the  bank  for  recov- 
ery of  the  amount  which  it  claims  was  improperly  paid  out. 
How  the  matter  could  be  perverted  in  the  way  this 
has  been  in  the  report  of  the  Journal,  I  am  at  a  loss  to 
understand,  but  the  foregoing  are  the  facts  in  the 
case.  Truthseeker. 

San  Francisco,  Aug.  10,  1917. 
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Details  of  Practical  Mining 
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An  Interesting  Blasting  Job 

At  a  mine  of  the  Piokee  Mining  Co.,  of  Picher,  Okla., 
an  interesting  blasting  job  was  performed  recently. 
A  concrete  foundation  had  to  be  remo\-ed.  Owing  to 
the  shortage  of  labor,  blasting  was  decided  upon,  al- 
though such  indoor  work  had  never  been  attempted 
before. 

The  foundation  was  on  a  base  li  ft.  thick,  6J  x  6J 
ft.  square.  The  pillar  extending  upward  was  6  ft. 
long,  4  ft.  high,  24  in.  at  the  base  and  18  in.  on  top. 
It  was  necessary  to  remove  this  portion  in  order  to 
install  a  new  engine  in  a  30  x  40  ft.  engine  room.  The 
illustration  shows  the  method  used  to  blast  out  the 
foundation. 

Two  holes  were  drilled,  as  shown,  at  points  where 
the  charge  would  exert   its  greatest   force  throughout 
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{ThisfhrHonnof- 
removed) 


\    0m^f^:0^ 


Side   Elevo+ion  End      View 

BLASTI.NG    OUT   AN    OLD    FOrNI>.\TION- 

the  mass.  No.  1  hole  was  charged  with  a  little  less 
than  one-half  cartridge  of  1 1  x  8-in.  Red  Cro.ss  gelatin. 
Ad' r  strength,  and  No.  2  hole  was  charged  with  a 
little  less  than  one-fourth  of  a  cartridge.  Both  charges 
were  confined  by  tamping  fine  sand  in  the  holes. 

The  entire  portion  that  was  to  be  moved  was  shat- 
tered, there  being  only  one  piece  over  one-man  size. 
The  blasting  was  done  in  an  engine  room  30  x  40  ft., 
with  a  compressor  10  ft.  to  the  right,  and  the  side  wall 
of  the  room  3  ft.  to  the  left.  A  few  planks  were  placed 
as  shown  to  protect  the  compressor  in  the  event  of 
.•tome  flying  particles. 

No  damage  was  done  to  machinery  or  building,  and 
the  explosive  proved  a  good  workman,  as  the  holes 
were  drilled,  and  the  debris  all  cleared  away  in  less 
than  an  hour's  time. 


Breaking  Large  Boulders  by  Heat 

An  oil-burner  torch  was  used  by  the  New  York  Sub- 
way Construction  Co.  in  breaking  up  large  boulders  en- 
countered in  connection  with  its  .subway  work  in  New 
York  City,  says  Evfiinrrrinf/  and  Cnntrnrtinp. 

One  of  the.sc  niggerhead  boulders,  8  ft.  high  and  10 
ft.  thick,  wa.H  uncovered  near  the  Borough  Hall  in 
Brooklyn.  Owing  to  local  conditions,  the  use  of  dyna- 
mite was  prohibited.  The  contractor  therefore  decided 
to  une  a  Hauck  oil  burner,  and  by  playing  the  concentrat- 
ed flame  on  one  spot  on  the  atone  for  10  or  15  min.  the 


rock  was  split  at  the  seams.  By  repeating  the  operation 
it  was  reduced  to  a  size  that  could  be  handled  conve- 
niently. The  boulder  was  broken  up  in  about  one  hour 
at  a  total  cost  of  approximately  60c.,  this  including  the 
1  gal.  of  kerosene  consumed  by  the  burner  and  the  part 
time  of  two  men. 


Turnouts  for  Narrow-Gage  Track 

By  Robert  S.  Lewis 

Professor  of  Mining,   L'niversity  of  Utah 

Tables  for  turnouts  and  switches  on  standard  and 
narrow  (36-in.)  gage  railroads  are  to  be  found  in  nearly 
all  handbooks  dealing  with   railroad  surveying.     How- 

M  L 


Let  n  =  number  of  frog 
d- degree  of  curve 
F  =  frog  onqle  =  HFI  =  FCB 
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r  =rodius  of  curve  in  fceT-aC 
DK  -  Throw  of  switch 

■'■•'«"/      ,    V 

BF-(r»!jg)sin  F  =  2gn 
cif-2r  sin  </iF-- 

AO-r  sin  ACD- 

sin>Sd-5(yr 
n>;^cot  '/iF 


niAGn.\iM  OF  TrR.N"f)rT  ran  mi.mc  tk.vcks 

ever,  at  some  mines  a  track  20-in.  wide  is  used,  and  the 
following  table  has  been  constructed  to  facilitate  the  lay- 
ing out  of  switches  on  a  railroad  of  this  gage. 

TABI.K    KOU    20-IN.    TUAC'K:   THHOW    OK   SWITCH.    4    IN 
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It  is  convenient  to  remember  that  no  matter  what  the 
length  of  the  chord  af  may  be.  its  middle  ordinate  is 
always  equal  to  1  g  and  the  ordinates  at  the  quarter 
points  are  p(|ual  to  |',,  g.  Should  it  be  necessary  to  use  an- 
other length  of  throw  for  the  switches,  the  quantity  AD 
only  need  bo  calculated.  However,  for  a  different  gage 
a  similar  table  must  be  constructed. 
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Bucket  Truck  for  Mine  Levels 

In  driving  a  level  from  a  prospect  shaft  one  of  the 
awkward  pieces  of  equipment  to  handle  is  the  ore 
bucket.  A  great  deal  of  difficulty  can  be  avoided  if  the 
bucket  is  placed  in  an  inclined  position  on  the  truck 
with  the  mouth  facing  the  shoveler.  A  large  and  heavy- 
bucket  can  be  easily  "trucked"  and  "caged"  by  the  use 


TRUCK   FOR  ORE   BUCKETS 

of  the  truck  shown  in  the  illustration.  When  the  bucket 
is  "rung  down,"  one  edge  strikes  the  block  on  the  truck, 
which,  being  off  center,  causes  it  to  fall  forward  (toward 
the  face  from  which  the  waste  is  being  hoisted)  and 
into  the  supporting  block;  filling  the  bucket  at  the 
angle  at  which  it  rests  is  easy.  When  the  hoisting  sig- 
nal is  given,  the  engineer  takes  the  slack  in  the  cable 
and  chain  and  enough  more  to  swing  the  bucket  on  to 
the  guides  or  off  the  truck  under  the  crosshead,  the 
trammer  steadies  it  and  with  or  without  another  signal, 
according  to  prearranged  plan,  up  she  goes ! 


Ore-Sorting  Car  for  Prospects 

In  prospecting  shafts,  when  the  material  is  hoisted 
in  a  bucket,  amounts  of  ore  are  frequently  brought  up 
in  the  waste,  which  is  sorted  on  the  dump.     If  hoisting 


^^^7f^- 


ORE-SORTIXG    CAR 


is  not  too  rapid,  a  top  cir  from  which  sorting  may  be 
done  direct  may  be  constructed  as  shown  in  the  illus- 
tration.   The  bed  of  the  car  may  be  built  in  accordance 


with  .ne  materials  available,  and  the  arrangement  for 
shifting  should  be  such  tha'  the  car  may  be  kept  out  of 
the  way  when  not  needed.  The  dimensions  of  course  vary 
with  the  size  of  the  bucket  used.  When  dumping  into 
this  car,  the  end  of  the  car,  and  po.ssibly  both  sides,  will 
have  to  be  supported  until  the  material  is  dressed. 
Dumping  may  be  a  little  "sudden"  or  a  little  "heavy"  ac- 
cording to  the  way  the  material  is  handled  in  sorting, 
but  after  a  short  time  the  sorter  will  learn  when  to  hold 
big  rocks  to  help  tip  and  when  to  throw  them  off  to  keep 
from  tipping  the  car  before  it  is  time  to  do  so. 


Rigid  Underground  Stretcher 

By  Albert  G.  Wolf 

Mining  Engineer,  Denver,  Colo. 

Various  kinds  of  stretchers  for  underground  use  have 
been  proposed,  but  forms  of  construction  involving 
the  use  of  canvas,  which  does  not  give  absolute  rigidity, 
are  not  to  be  recommended.  Light,  folding  stretchers 
of  canvas,  with  folding  straps,  straps  for  holding  the 
patient,  etc.,  have  been  discussed  in  different  publica- 
tions. These  canvas  stretchers  are  convenient  fci 
those  who  have  to  carry  the  contrivances  in  and  out 
of  the  mine,  but  in  case  of  a  mine  accident,  that  is  a 
secondary  consideration.  What  is  needed  is  a  stretcher 
that  will  permit  the  conveyance  of  the  injured  mar 
from  any  part  of  the  mine  workings — out  of  stopes, 
down  manways,  up  winzes  or  shafts  and  through  drifts, 
and  with  the  least  torture  to  him. 

Such  a  stretcher,  constructed  entirely  of  wood  and 
metal,  is  shown  in  the  accompanying  illustration.  The 
flat,  wood  bed  insures  absolute  rigidity  of  the  patient 
when   properly   tied   down.     The   iron   side-rods   are   a 


V 


Cross  Section 
RIGID    STRETCHER    FOR    USE    UNDERGROUND 

convenience  in  handling  and  in  fastening  ropes,  and 
the  foot-rest  helps  support  the  injured  man  when  hoist- 
ing or  lowering  him.  A  quilt  and  several  yards  of 
cotton  rope  should  always  accompany  the  stretcher,  the 
former  to  serve  as  padding  and  more  particularly  for 
warmth,  as  a  severely  injured  man  is  almost  always 
cold,  owing  to  shock  and  exposure;  the  rope  is  to  fasten 
the  man  securely  to  the  stretcher.  Fastening  straps 
secured  to  stretchers  are  rarely  adequate  for  this  pur- 
pose and  are  often  in  an  impossible  place  with  respect 
to  the  injury  and  therefore  are  only  in  the  way.  The 
total  weight  of  such  a  stretcher  is  25  to  30  lb.,  a  con- 
siderable addition  to  the  weight  of  a  man,  yet  of  small 
moment  if  it  saves  the  victim  of  an  accident  minutes 
or  hours  of  pain.  Having  had  experience  both  in  carry- 
ing injured  men  and  being  carried  from  mine  work- 
ings when  injured,  I  can  recommend  a  rigid  stretcher 
as  far  superior  to  the  usual  canvas  stretcher. 
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A  Pyrometer  for  the  Blacksmith  Shop 

With  the  advent  of  oil-  and  gas-burning  furnaces  in 
the  blacksmith  shop  and  the  more  systematic  methods 
of  shaping  and  sharpening  drill  bits,  the  question  of 
tempering  is  receiving  more  and  more  attention  by  the 
mining  companies  that  use  enough  steel  to  warrant 
sharpening  machines. 

As  stated  by  George  H.  Oilman,  in  "Drill  Bits  and 
Drill  Steel  for  Metal  IMining,"  in  the  Journal  of  May  12, 
"the  eye  gets  off  color"  and  "the  critical  point  (for 
tempering)  is  reached  when  its  rising  temperature. is 
suddenly  halted  by  the  physical  and  chemical  changes 
that  take  place  in  'he  steel,  which  cause  it  to  absorb  a 
certain  amount  of  heat." 

Forging  heat,  according  to  Mr.  Oilman,  should  not 
exceed  1600^   F;  tempering  temperature  will  vary,  ac- 


SKfTIO.V    OF    THI-:    KftUY    I'YHO.MKTKR    FOR 
niRKCT   READING 

cording  to  the  grade  of  steel  used,  this  temperature  be- 
ing determined  only  by  actual  tests.  Once  determined, 
however,  the  furnace  temperature  can  be  maintained  by 
the  use  of  the  Fery  radiation  pyrometer  (manufactured 
by  the  Taylor  Instrument  Co.,  of  Rochester,  N.  Y.) 
which  not  only  may  be  used  on  the  tempering  forges, 
but  may  be  made  to  cover  (he  sharpening  forges  as  well, 
thus  giving  control  of  the  forge  heat  of  the  entire  shop. 

The  instrument  hitherto  available  had  many  defects. 
The  Le  Chatelier,  or  rare-metal  thermocouple,  must  be 
protec  ed  from  furnace  gases,  molten  metals  and  other 
injurious  substances,  and  this  fact  limits  its  use  to  the 
temperature  that  the  protection  will  bear — about  2.500" 
F.,  or  even  less  for  long  exposure.  Thermocouples  of 
cheaper  alloys  are  liable  to  rapid  failure  at  high  tem- 
peratures, no  matter  how  well  protec'ed.  Their  cheap- 
ness is  only  in  first  cost,  and  they  retjuire  frequent  re- 
newal, while  their  accuracy  is  gone,  in  many  ca.ses,  long 
before  they  are  actually  burned  out. 

A  thermocouple  may  give  accurate  readings,  but  the 
temperature  indicated  will  be  the  temperature  immedi- 
ately surrounding  its  end. 

Optical  pyrometer.i — those  depending  on  color  com- 
parison— need  much  skill  and  experience  on  the  part  of 


the  user  and  also  frequent  standardization.  They  can- 
not be  made  automatic  or  continuous  in  action.  Seger 
cones  of  fusible  clay  mi.xtures  as  used  by  potters  are 
only  approximations,  and  unless  watched  constantly  on  a 
rising  temperature,  all  the  information  given  by  a 
melted  cone  is  that  the  temperature  at  some  time  has 
passed  some  more  or  less  uncertain  limit.  The  Seger 
cone  can  only,  at  best,  measure  the  temperature  of  its 
softening  or  melting  point.  This  will  be  the  temper- 
ature of  the  product  under  treatment,  if  both  the  cone 
and  product  have  been  in  an  evenly  heated  furnace  for 
a  long  time. 

The  Fery  radiation  pyrometer  when  pointed  at  a  hot 
body  will  give  continuous  automatic  readings  of  tem- 
perature, and  this  temperature  will  be,  not  an  arbitrarj- 
measurement,  but  the  temperature  of  the  body  at  which 
it  is  pointed.  The  instrument  is  optical  only  in  the  method 
of  pointing;  once  set  up  and  pointed,  the  user  needs  only 
to  watch  a  needle  as  it  moves  over  a  temperature  scale. 

The  time  required  to  set  up  the  outfit  is  less  than 
two  minutes.  If  readings  are  wanted  even  quicker  than 
this,  the  telescope  may  be  held  in  the  hand.  In  this  way 
the  instrument  may  be  used  to  rapidly  explore  any  hot 
body.  For  instance,  it  can  measure  the  temperature  of 
steel  passing  through  the  forge  or  any  portion  of  the 
furnace  upon  which  it  may  be  sighted. 

With  the  recording  outfit  the  telescope  is  fixed,  pointed 
in  the  required  direction  and  connected  to  a  recorder, 
which  makes  a  continuous  record  of  'he  temperature. 
This  recorder  may  be  at  any  required  distance  from  the 
furnace;  records  are  made  on  paper  charts  in  ink  lines. 
The  record  can  be  read  as  it  is  made,  while  it  is  ready 
for  handling  as  soon  as  it  is  taken  from  the  drum. 
The  recorder  can  be  fitted  with  an  alarm  attachment  to 
ring  a  bell  whenever  the  temperature  goes  above  or  be- 
low any  reciuired  limit;  it  never  need  go  into  or  very 
near  to  the  hot  body,  so  that  its  life  is  not  shortened  by 
use  at  very  high  temperatures. 

To  understand  the  working  it  is  only  necessarj'  to  re- 
member that  all  bodies  radiate  heat  to  their  surround- 
ings and  the  amount  of  heat  radiated  increases  so 
rapidly  with  rise  of  temperature  that  it  can  be  felt  even 
before  the  body  is  hot  enough  to  give  out  light.  Heat 
rays  can  be  reflected  and  brought  together  at  a  focus 
just  as  light  rays  can,  so  that  where  a  concave  mirror 
brings  light  to  a  focused  image,  there  is  also  a  "heat 
imago"  at  (he  same  spot.  The  well-known  burning 
glass,  which  is  used  to  set  fire  to  a  piece  of  paper  by 
focusing  heat  rays  from  the  sun.  is  an  example  of  thi.s, 
and  the  same  thing  that  is  done  by  a  lens  or  burning 
glass  can  be  done  better  by  a  concave  mirror,  and  for 
that  reason  a  mirror  is  used  in  the  P'ery  pyrometer. 

If  two  different  metals  are  joined  together  and  their 
junction  is  heated,  an  electric  current  will  be  gen- 
erated. The  more  the  junction  is  heated  the  bigger 
will  be  the  current.  This  device  is  called  a  "thermo- 
couple." and  the  place  where  the  two  metals  are  joined 


August  25,  1917 


ENGINEERING  AND  MINING  JOURNAL 


351 


together  and  heated  is  called  the  "hot  junction."  The 
place  where  :he  two  metals  are  joined  to  the  rest  of  the 
circuit  is  called  the  "cold  junction,"  and  it  is  the  dif- 
ference in  temperature  between  the  hot  and  cold  junc- 
tion that  causes  a  current  to  flow. 

The  heat  rays  given  out  by  a  hot  body  fall  on  a  con- 
cave mirror  in  the  pyrometer  telescope  and  are  brought 
together  to  a  focus.  At  this  focus  is  the  hot  junction 
of  a  thermocouple,  and  as  this  junction  is  heated  by  the 
focused  heat  rays,  the  hotter  the  body  the  hotter  the 
junction  will  be  heated. 

Referring  to  the  illustration,  a  section  of  the  pyro- 
meter telescope  is  shown  on  the  right.  The  mirror  M 
receives  the  heat  rays  and  brings  them  together  to  a 
focus  at  F.  Here  is  the  hot  junction  of  a  thermocouple. 
The  cold  junction  is  quite  near  the  hot  junction,  but  is 


FfiRY    PYROMETER    FOR   THE    BLACKSMITH    SHOP 

screened  from  the  focused  heat  rays.  Thus  the  two 
junctions  are  equally  affected  by  changes  in  air  tem- 
perature, and  the  difference  in  temperature  which  causes 
a  current  to  flow  will  be  due  to  the  temperature  of  the 
hot  body. 

To  guide  the  pointing  of  the  telescope  an  eyepiece  E 
is  provided  at  the  rear  end  of  the  telescope,  through 
which  a  reflected  image  of  the  hot  body  can  be  seen.  In 
the  center  of  the  field  of  view,  as  seen  in  the  eyepiece, 
the  hot  junction  of  the  thermocouple  is  seen  as  a  black 
spot,  and  this  must  be  overlapped  all  around  by  the  im- 
age of  the  hot  body.  The  telescope  may  be  taken  as  much 
nearer  as  is  desired  without  altering  the  temperature 
reading.  As  the  telescope  gets  nearer  to  the  hot  body 
the  mirror  M  receives  more  heat,  but  at  the  same  time 
this  greater  amount  of  heat  is  spread  over  a  larger 
image  and  the  intensity  of  heat  remains  the  same.  Thus 
the  only  effect  of  going  nearer  to  the  hot  body  is  to  in- 
crease the  amount  of  overlapping  of  the  image  beyond 
the  black  spot.  This  distance  can  be  as  much  as  thirty 
times  the  diameter  of  the  hot  body. 

The  telescope  is  focused  by  turning  the  milled  head  H 
at  the  side,  a  simple  operation;  an  indicator  may  be 


connected  to  the  telescope  by  a  flexible  cable.  This  in- 
dicator measures  the  current  generated  by  the  thermo- 
couple in  the  telescope  and  reads  the  temperature  of 
the  hot  body  direct. 


One-Piece  Expansion  Joint 

A  one-piece  expansion  joint  that  requires  no  pack- 
ing has  recently  been  placed  upon  the  market  by  the 
^^^^__^^^_^_^^^  Nuttall      Manufac- 

^         ^""^"    '"-'-''    -.  ^"^VfhhA       turing     Co.,     of 

Pittsburgh,  Penn. 
This  joint  is  made 
of  a  hammer- 
forged  oil-tempered 
steel  blank  and  is 
made  for  both  high 
and  low  pressures. 
The  accompanying 
illustration  shows 
A  ONE-PIECE  EXPANSION  JOINT        in  cross  Section  the 

general  design. 
The  total  sweep  of  the  joint  varies  from  g  in.  in  the 
low  pressures  to  2  in.  in  the  high  pressures. 


Rivet-Head  and  Stay-Bolt  Cutter 

For  cutting  off  rivet  heads  and  stay-bolts  flush 
with  plates,  by  the  oxyacetylene  process,  it  is  desirable 
to  have  a  cutting  tip  so  designed  as  to  permit  the  gas 
jet  to  play  parallel  with  the  plates.  To  meet  this 
need  the  Prest-0-Lite  Co.,  Inc.,  of  Indianapolis,  Ind., 
is    manufacturing    a    special    rivet    and    stay-bolt    cut- 


,'^18>, 


RIVET    CUTTING    ATTACHMENT 


RIVET-HKA1>    AXIl    STAV-BllI.T    Cl'TTER    FOR 

oxYArioTYi.Kxi':  BrKN'i':Tt 

ting  attachment.  This  is  used  in  connection  with 
the  Type  K  cutting  blowpipe  shown,  being  screwed 
into  the  head  in  place  of  the  regular  cutting  nozzles. 
The  copper  tip  is  bent  at  a  convenient  angle  and  is 
adjustable  to  any  position,  facilitating  operation  in 
close  quarters.  Much  cleaner  work  in  rivet  and  stay- 
bolt  cutting  is  possible  with  this  attachment  than  with 
standard  cutting  tips,  which  do  not  permit  of  a  cut 
truly  parallel  with  the  plates. 
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Price  Fixing 


Wall  Street  is  remarking  that  if  the  Adminis- 
tration's plan  of  fixing  "one  price  for  all"  for  vari- 
ous commodities  is  not  actually  unconstitutional,  it 
would  in  any  event  be  found  impossible  of  enforcement, 
says  the  Evening  Post.  Whenever  it  stops  to  think  of 
it  (and  that  has  lately  been  a  frequent  occurrence),  its 
mind  breaks  down  in  confusion.  It  cannot  see  the  be- 
ginning or  the  end.  It  believes  that  fixing  prices  to  all 
consumers  would  have  certain  definite  results,  but  it  be- 
lieves it  would  be  just  as  impossible  for  ill  to  have  the 
desired  results  as  it  would  be  for  a  man  to  take  a  hand- 
ful of  water  and  squeeze  it  into  a  desired  shape.  The 
old  difficulties  reappear.  The  Government  could  fix 
prices  for  the  large  companies,  for  they  are  easy  to  put 
one's  hand  on ;  but  could  it  make  certain  that  hundreds 
of  smaller  concerns  were  not  charging  higher  prices? 
Would  not  buyers  who  wanted  to  make  certain  of  get- 
ting goods  bid  secretly  for  them  at  higher  than  the  fixed 
price?  That  they  could  afford  to  pay  more  is  proved  by 
the  fact  that  they  are  at  present  doing  it. 

And  the  question  of  unfairness  bobs  up  on  every  side. 
Must  high-cost  producers  go  out  of  business  in  order 
that  low-cost  producers  shall  not  reap  fancy  profits? 
If  the  price  of  steel  is  fixed,  will  pig-iron  and  iron-ore 
prices  be  fixed?  Will  the  prices  of  all  finished  products 
be  fixed?  If  prices  are  fixed  in  half  a  dozen  large  indus- 
tries, why  should  they  not  be  fixed  in  all  industries? 
For  prices  have  risen  in  nearly  all  industries.  To  regu- 
late one  industry,  or  the  product  of  one  stage  of  one 
industry,  while  other  industries  go  unregulated,  is  un- 
fair to  the  industry  regulated.  To  regulate  all  industries 
is  impossible.  As  one  broker  expressed  it:  "The  daily 
activities,  needs  and  production  of  100,000,000  people, 
interacting,  have  fixed  prices.  The  prices  hitherto  fixed 
by  100,000,000  people  are  now  to  be  fixed  by  five  men. 

Excess-profits  taxation  insures  that  low-cost  producers 
will  pay  back  part  of  their  fancy  prices,  while  high-cost 
producers  will  be  let  alone.  It  insures  that  every 
process  in  an  industry  shall  pay  its  rightful  share,  ac- 
cording to  its  profits.  It  insures  that  all  industries,  of 
the  country  indiscriminately,  shall  shoulder  part  of  the 
cost  of  war  in  proportion  to  their  ability. 

A  student  of  war  financing,  who  is  quoted  by  the 
Boston  News  Bureau,  says:  "It  becomes  increasingly 
evident  that  the  Government  intends  to  pursue  to  the 
end  its  policy  of  price  fixation.  It  is  most  unfortunate 
that  this  is  so,  and  in  the  end  it  would  seem  reasonable 
to  expect  that  this  policy  must  fail.  But  affairs  in  a 
republic  are  run  not  always  effectively  and  often  un- 
wisely. It  seems  probable  that  Washington  must  pur- 
sue this  price-fixing  program  until  it  has  broken  down 
and  proved  its  impracticability. 

"The  wiser  course  for  the  Government  to  pursue 
would  seem  to  have  been  to  allow  economic  laws  to  play 
their  natural  part  even  though  this  involved  some  ex- 
cessively high  prices.  Extortionate  profits  would  have 
automatically  reverted  back  to  the  Government  in  the 
I'orm  of  taxes.     Under  a  policy  of  price  fixation  the 


excess-profits  tax  is  morally  bound  to  suffer  severe 
shrinkage.  And  if  this  shrinkage  is  not  severe  enough 
to  upset  the  entire  taxation  program,  it  will  be  one  of 
the  wonders  of  the  age. 

"Price  fixation,  if  persisted  in  logically,  is  bound  to 
bring  with  it  liquidation  of  labor.  There  is  a  deal  of 
talk  about  the  six-hour  day.  The  striking  miners  of 
Butte  are  demanding  it.  And  the  papermakers'  unions 
are  hot  on  its  trail.  How  a  country  with  millions  of 
drafted  men  is  going  to  reduce  prices,  assimilate  a  six- 
hour  day  and  not  reduce  wages  very  drastically,  passes 
the  comprehension  of  anyone  who  keeps  to  the  funda- 
mentals of  finance. 

"Another  serious  side  of  the  price-fixation  policy  is 
that  it  means  the  elimination  through  a  cruel  grinding 
process  of  the  little  producer.  As  things  have  been 
moving  for  the  last  three  years,  hundreds  of  little  pro- 
ducers have  made  money ;  they  have  reinvested  in  ex- 
pansion. But  their  financial  base  is  fragile,  and  in  the 
revamping  process  now  under  way  many  cannot  stand 
up.  And  this  in  turn  means  that  if  the  price-fixation 
program  is  rigidly  adhered  to,  there  will  be  a  lot  of 
business  that  little  people  cannot  afford  to  take  that  will 
go  to  the  big  people,  even  though  on  a  very  narrow 
margin  of  profit.  In  other  words,  it  looks  as  if  the 
Government  by  this  course  were  tending  to  drive  the 
little  producer  out  of  business." 

The  difficulty  of  the  "cost-plus-percentage"  Govern- 
ment contract  is  that  the  higher  the  cost  runs  the 
higher  the  profit  in  terms  of  dollars.  The  form  of  con- 
tract puts  an  actual  premium  on  inefficiency.  Cost  plus 
a  fixed  profit  per  article  does  not  put  a  positive  pre- 
mium on  inefficiency,  but,  on  the  other  hand,  it  offers 
no  incentive  for  bringing  costs  down.  The  story  is  told 
of  a  New  England  plant  which  took  a  "cost-plus-percent- 
age" contract — but  it  is  perhaps  best  told  in  the  words 
of  a  company  official:  "We  were  asked  if  we  wanted 
any  Government  business  on  the  cost-plus-10'"r  basis. 
We  replied  that  we  were  full  up  with  orders  and  did 
not  care  for  any  business  on  that  basis.  We  were  then 
invited  to  name  our  prices,  which  we  did,  and  the  Gov- 
ernment booked  another  million  of  business  with  us. 
Not  far  from  us  a  contractor  is  building  a  cantonment 
on  the  Government's  cost  and  percentage  basis.  He 
started  with  labor  at  23c.  an  hour.  The  moment  his 
cost  and  percentage  basis  was  known,  the  men  advanced 
their  wages  to  45c.  an  hour.  The  result  was  to  make 
more  money  for  the  contractor,  increase  the  wages  and 
decrease  the  efficiency  of  the  men.  and  1500  men  were 
drawn  away  from  plants  nearby  already  doing  Govern- 
ment business." 


Nevada  Wonder  Mining  Co.  reports  that  during  the  l."! 
months  ended  Dec.  31,  19lfi,  72.241  tons  of  ore  was  treated 
for  the  recovery  of  10,933  oz.  Au  and  1.243.753  oz.  Ag,  the 
ores  averaging  0.159  oz.  Au  and  18.72  oz.  Ag,  with  a  total 
Bvernge  value  of  $15.40  per  ton.  Costs  were:  Mining,  $5.33; 
millintf,  $:!..U;  marketing,  $0.2»);  total,  $8.90.  Loss  in  tail- 
ing.s  wns  $1.13;  recovery,  $14.27;  profit.  $5.37  per  ton  of 
mnterinl  mined  and  milled.  Two  dividends  of  10'"  each 
were  paid  diirinir  the  period,  and  5'  of  the  total  dividend, 
amounting  to  $6043,  was  distributed  among  the  employees 
who  had  been  in  the  service  of  the  company  for  one  year  or 
over. 
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I  Industrial  News  from  Washington 

I  By  Oxm  Special  Correspondent 
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New  Stations  of  Bureau  of  Mines 

The  three  newly  authorized  stations  of  the  United 
States  Bureau  of  Mines  will  specialize  in  ceramogra- 
phy,  ferro-metallurgy  and  petroleum  research  respec- 
tively. 

The  one  to  be  devoted  to  ceramic  research  will  be  sit- 
uated at  Columbus,  Ohio,  in  charge  of  R.  T.  Stull,  who 
is  a  ceramic  chemist.  Though  having  much  money  in- 
vested, the  ceramic  industry  has  not  been  progressive, 
due,  it  is  said,  to  lack  of  technical  knowledge.  There  is 
also  great  waste  of  fuel  in  this  industry.  As  fuel  rep- 
resents 20 '^r  of  the  value  of  the  wares  produced,  means 
for  saving  it  will  be  especially  studied  at  the  new  sta- 
tion. 

The  station  for  research  in  ferro-metallurgy  will  be 
situated  in  Minneapolis.  The  name  of  the  superin- 
tendent will  be  announced  later.  The  work  will  be  con- 
fined to  problems  of  iron  mining  and  will  be  pursued 
in  cooperation  with  the  School  of  Mines  of  the  Uni- 
versity of  Minnesota.  It  is  mapped  out  by  Director 
Manning  as  follows: 

To  devise  means  of  concentrating  35-50%  hematite 
ores  profitably  and  of  concentrating  magnetite  ores,  es- 
pecially those  of  the  eastern  end  of  the  Mesabi  range. 

To  discover  a  way  of  concentrating  low-grade  man- 
ganiferous  ores  from  the  Cuyuna  range  so  as  to  lower 
their  phosphorus  content  to  the  point  where  they  may 
be  used. 

To  solve  the  problem  of  smelting  the  titaniferous  ores 
of  northeastern  Minnesota. 

The  station  will,  moreover,  probably  join  with  the 
State  of  Minnesota  in  investigating  the  methods  of  min- 
ing iron-ore  deposits  on  state  lands,  which  include  34 
properties,  estimated  by  the  United  States  Geological 
Survey  to  contain  35,000,000,000  tons  of  iron  ore.  An 
effort  will  be  made  to  determine  whether  commercial 
lean  ores  have  been  left  in  mining  operations. 

The  situation  of  the  station  for  petroleum  research 
has  not  yet  been  announced  by  Director  Manning. 


Metallurgical  Effort  to  Win  War 

That  Verdun  was  a  metallurgical  battle  is  pointed  out 
by  Dr.  G.  K.  Burgess,  chief  metallurgist  of  the  Bureau 
of  Standards  and  a  member  of  the  American  Scientific 
Mission  recently  returned  from  Europe.  Verdun  is  a 
salient  into  the  German  lines,  dangerously  close  to  the 
great  iron-mining  region  which  is  held  by  the  Teutons. 
For  this  reason  Dr.  Burgess  believes  that  there  will  be 
no  cessation  of  stupendous  efforts  made  by  the  con- 
testants at  Verdun. 

Under  the  stimulus  of  the  sternest  of  necessities,  the 
French  and  English  have  made  gigantic  strides  in 
metallurgical  practice.  Dr.  Burgess  reports.  He  is 
particularly  impressed  with  the  great  development  in 
the  hydro-electric  plants   in   the   French   Alps.     Many 


happy  surprises  are  certain  to  come  to  American  metal- 
lurgists and  chemists  when,  with  the  coming  of  peace, 
the  progress  that  has  been  made  can  be  set  forth  in 
perspective. 

Since  in  European  practice  it  has  been  possible  to 
eliminate  piping  in  the  casting  of  ingots,  Dr.  Burgess  is 
of  the  opinion  that  American  manufacturers  must  turn 
out  a  sounder  type  of  ingot.  Steps  also  must  be  taken, 
he  thinks,  to  spur  all  the  metallurgical  industries  to  a 
higher  state  of  efficiency.  The  volume  of  output  must 
be  increased  to  points  heretofore  considered  impossible 
of  attainment.  Comparatively  few  persons  in  America 
realize  the  magnitude  of  the  struggle  in  which  we  are 
engaged,  Dr.  Burgess  believes,  and  while  he  thinks  the 
war  is  won  for  the  Allies  as  certainly  as  if  the  decisive 
engagement  were  already  fought,  he  points  out  that 
stupendous  metallurgical  effort  will  be  required  before 
our  enemy  can  be  induced  to  lay  down  arms. 


Production  of  Iron  Ore  in  1916 

Iron  ore  mined  in  the  United  States  in  1916  was  40% 
greater  in  quantity  and  80%  greater  in  value  than  the 
1915  output,  according  to  the  figures  of  the  United 
States  Geological  Survey.  The  average  value  per  ton 
at  the  mines  in  1916  was  $2.34.  The  states  leading  in 
production  are  Minnesota,  Michigan  and  Alabama,  with 
increases  over  their  1915  output  of  33^r,  44%  and  27^r 
respectively.  The  Lake  Superior  district  produced  85% 
of  the  total,  while  but  8''^  came  from  the  Birmingham 
district. 

The  Hull-Rust  mine  at  Hibbing,  Minn.,  produced  10% 
of  the  country's  1916  output,  or  7,658,201  tons.  Red 
Mountain  mine,  near  Bessemer,  Ala.,  comes  second  with 
2,899,588  tons.  Fayal  mine  at  Eveleth,  Minn.,  and 
Mahoning  mine  at  Hibbing  are  third  and  fourth  with 
2,252,008  tons  and  2,215,788  tons  respectively. 


Mineral  Imports  Increase 

Imports  of  crude  material,  of  which  minerals  form  a 
large  part,  were  valued  at  $1,110,000,000  for  the  fiscal 
year  ended  June  30,  1917,  the  Department  of  Commerce 
reports.  This  is  an  increase  of  42':<r  over  the  fiscal  year 
ending  in  1914,  just  preceding  the  outbreak  of  the  war. 
Important  items  in  the  increase  were  unrefined  copper 
ingots,  nitrate  of  soda,  and  tin  in  bars. 


Greater  Interest  in  Strontium 

The  English  embargo  on  strontium  salts  and  the  pos- 
sibility of  using  them  in  sugar  refining  have  caused  in- 
creased interest  in  the  mining  of  strontium  minerals, 
according  to  the  Geological  Survey.  Known  deposits  in 
Arizona  and  California,  recently  investigated  by  the  Sur- 
vey, are  being  actively  worked  and  much  pro.spectinK 
is  being  done. 
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Events  and  Economics  of  the  War 


Pope  Benedict's  peace  proposals,  irrespective  of  their 
terms  or  inspiration,  seem  likely  to  draw  from  the 
belligerents  a  staterhent  of  their  war  aims.  British 
labor  unions  endorse  by  a  margin  of  3000  the  plan  to 
send  delegates  to  the  Stockholm  council,  the  total  vote 
cast  being  2,500,000.  The  council  is  not  approved  of 
by  Gompers. 

Langemarck  has  fallen  to  the  British  in  Flanders  and 
further  ground  at  Ypres  and  Lens.  The  French  have 
broken  the  German  lines  at  Verdun  and  the  Italians 
have  gained  toward  Trieste.  The  Russian  front 
is  quiet.  Mackensen  continues  his  minor  successes  -in 
Moldavia.  China  has  declared  war  on  the  Central  Pow- 
ers and  Japan  pledges  a  fight  to  the  finish. 

In  this  country,  the  Government  has  formed  the 
Wheat  Corporation  to  control  the  1917  crop.  The  Presi- 
dent has  fixed  the  price  of  soft  coal.  The  Nation- 
al Guard  is  making  ready  for  France.  A  second  liberty 
loan  of  7i  billions  at  4''f  is  recommended,  the  first  loan 
to  be  retired.  At  Spokane,  troops  seized  27  I.  W.  W. 
members  who  may  be  tried  for  treason. 
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Hoover's  Wheat  Corporation 

The  Food  Administration  has  formed  a  $50,000,000 
wheat  corporation  to  buy  and  sell  wheat  at  the  principal 
terminals,  as  a  step  preparatory  to  taking  over  the  1917 
wheat  crop.  All  stock  is  held  by  the  Federal  Govern- 
ment. 

The  executive  officers  of  the  corporation  are:  Herbert 
C.  Hoover,  chairman.  Julius  Barnes,  Duluth,  Minn., 
president,  Gates  \V.  McGarrah,  New  York,  treasurer, 
F.  G.  Crowell,  Kansas  City,  vice  president,  Edward 
Chambers,  Chicago,  transportation  director,  Curtis  H. 
Lindley,  San  Francisco,  counsel,  J.  W.  Shorthill,  York, 
Neb.,  secretary. 

The  Wheat  Corporation  will  be  under  the  Adminis- 
tration's grain  division  which  will  be  represented,  as 
follows,  at  the  terminals  named: 

Edward  M.  Fle.sh,  at  St.  Louis,  M.  H.  Houser,  Port- 
land. Ore.,  C.  B.  Fox.  New  Orleans,  H.  B.  Irwin,  Phila- 
delphia, P.  H.  Ginder,  Duluth,  Frank  L.  Carey,  Minne- 
apolis, George  S.  Jackson,  Baltimore,  H.  B.  Jackson, 
Chicago,  Charles  Kennedy,  Buffalo,  R.  A.  Lewin,  San 
Francisco,  D.  F.  Piazzek,  Kansas  City,  Charles  T.  Neal, 
Omaha. 

The  committee  that  will  fix  the  price  of  wheat  com- 
pri.<ie.«  the  following  men: 

Harry  A.  Garfield,  president  of  Williams  College, 
chairman;  Charles  J.  Barrett,  Union  City,  Ga.,  president 
of  the  Farmers'  Union;  William  N.  Doak,  Roanoke,  Va., 
vice  pre.tident  of  the  Brotherhood  of  Railroad  Trainmen  ; 
Eugene  E.  Funk,  Bloomington.  III.,  president  of  the  Na- 
tional Corn  Association ;  Edward  F.  Ladd,  p-argo.  N. 
D..  president  of  the  North  Dakota  Agricultural  College; 
R.  Goodwyn  Rhett,  Charleston,  S.  C,  president  of  the 
Chamber  of  Commerce   of  the   United   States;   J.   W. 
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Shorthill,  York,  Neb.,  secretary  of  the  National  Council 
of  Farmers'  Co-operative  Association;  James  W.  Sulli- 
van, Brooklyn,  N.  Y.,  of  the  American  Federation  of 
Labor;  L.  J.  Tabor,  Barnesville,  Ohio,  master  of  the 
Ohio  State  Grange;  Frank  W.  Taussig,  chairman  of  the 
Tariff  Commission;  Theodore  N.  Vail,  president  of  the 
American  Telephone  and  Telegraph  Co.;  Henry  J. 
Waters,  president  of  Kansas  State  Agricultural  College. 

Agencies  will  be  opened  at  the  terminals  named 
and  transactions  will  be  carried  on  with  the  usual 
c'ealers  through  the  regular  channels.  "If  found  ad- 
visable," says  the  New  York  Times,  "the  Corporation 
also  will  serve  as  broker  for  the  milling  interests,  pur- 
chasing wheat  for  the  flour  mills,  to  keep  the  market 
steady.  The  Allies  will  be  required  to  purchase  flour 
instead  of  wheat,  on  the  theorj'  that  manufacturing  costs 
will  be  reduced  and  American  industry  encouraged. 

"All  of  the  grain  men  who  are  taken  into  the  Food 
Administration's  grain  division  will  dissociate  them- 
selves from  business  interests  and  will  give  their 
entire  time  to  the  Government  without   remuneration. 

"Authority  to  license  grain  elevators  and  milling  con- 
cerns was  given  to  the  Food  Administration  in  a  procla- 
mation by  President  Wilson.  Mr.  Hoover  hopes  that 
operation  of  the  licensing  system  will  make  unnecessarj' 
any  extensive  Government  purchases  of  wheat,  except 
for  the  Government  itself  and  for  the  Allies.  He  be- 
lieves a  stable  export  price  and  proper  supervision  of  ex- 
change dealings  will  do  more  than  anything  else  to 
keep  prices  on  a  constant  level." 

Another  Appeal  for  Car  Saving 

Because  the  demand  for  freight  cars  is  greater  today 
that  ever  before  in  the  history  of  the  country,  and  is 
increasing  daily,  the  Commission  on  Car  Service  of  the 
Railroads'  War  Board  has  issued  a  second  appeal  ask- 
ing still  further  cooperation  from  both  shippers  and  re- 
ceivers of  freight.  The  Commission  states  that  the 
ability  of  the  railroads  to  move  crops  depends  largely 
upon  the  full  loading  of  cars  and  the  elimination  of  all 
delay  in  loading  and  unloading  them. 

The  movement  of  lumber  to  the  cantonments  and  the 
shipping  yards  has  monopolized  the  use  of  more  than 
100.000  cars  and  made  serious  inroads  into  the  supply 
that  under  normal  conditions  would  handle  the  move- 
ment of  crops  and  food  products.  To  offset  this  handicap 
and  secure  the  maximum  amount  of  service  from  the 
cars  that  the  na'ion  is  dependent  upon  for  the  trans- 
portation of  food  supplies,  the  following  suggestions  are 
made  to  shippers  and  receivers: 

Unload  promptly  all  loaded  cars  received;  load  prompt- 
ly all  outgoing  cars  and  release  them  immediately  to 
the  railroad;  anticipate  disposition  of  freight  before 
its  arrival :  do  not  order  special  types  of  cars  when 
ordinary  types  will  serve;  eliminate  use  of  railway 
equipment  when  tonnage  can  be  handled  by  motor  trucks 
or  wagon;  load  all  cars  to  their  full  carrying  capacity. 
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The  Commission  on  Car  Service  points  out  that  there 
are  six  ways  in  which  the  loading  of  cars  to  their  full 
carrying  capacity  can  be  achieved,  and  enumerates  them 
as  follows: 

More  careful  supervision  of  loading;  producers  and 
buyers  agreeing  to  disregard  established  trade  units 
and  increase  the  units  as  a  war  measure ;  waiving  rights 
in  regard  to  minimum  weights  under  tariff  and  traffic 
regulations;  buyers  increasing  their  orders  so  as  to  fill 
the  car,  and  producers  disposing  of  their  output  on  a 
basis  of  full  carrying  capacity  of  equipment  furnished; 
buyers  who  cannot  handle  larger  quantities  clubbing 
together  with  other  buyers  to  make  full-capacity  cars; 
showing  customers  who  desire,  merely  as  a  matter 
of  convenience,  smaller  units  than  maximum  how  they 
can  help  the  general  situation  by  enduring  incon- 
venience. 

Reports  from  practically  all  parts  of  the  country  in- 
dicate that  the  movement  of  grain  and  food  products 
is  going  to  be  especially  heavy  during  the  next  few 
months.  As  more  than  600,000  recruits  for  the  draft 
army  will  have  to  be  transported  to  the  cantonments 
next  month,  and  as  similar  unusual  traffic  movements 
produced  by  the  war  are  pending  and  threatening  severe 
congestion,  the  Railroads'  War  Board  feels  that  every- 
one should  cooperate  in  the  movement  of  freight. 

"Keep  the  cars  moving  with  a  full  load  and  settle  dif- 
ferences of  opinion  afterward!"  is  the  War  Board's 
advice. 


Points  About  Potash 

Ever  since  the  war  started,  according  to  the  Boston 
News  Bureau,  there  has  been  a  deal  of  newspaper  pub- 
licity given  to  potash  discoveries  and  new  sources  of 
potash  supply  in  the  United  States.  It  was  part  of  the 
cleverness  of  the  Germans  that  through  their  propa- 
ganda they  planted  in  the  minds  of  Americans  an  ex- 
aggerated idea  of  the  value  of  potash.  Thousands  of 
Americans  even  today  believe  that  potash  is  the  most 
essential  instead  of  the  least  essential  element  in  arti- 
ficial fertilizers. 

It  is  only  fair  to  admit,  however,  that  the  progress 
of  this  country  toward  discovering  new  sources  of  pot- 
ash has  been  most  disappointing.  Government  figures 
show  that  in  1916  there  was  produced  in  the  United 
States  8830  tons  of  potash.  This  was  valued  at  about 
$3,000,000,  or  10  times  its  ante-bellum  price. 

The  output  in  1917  will  unquestionably  be  much 
larger,  but  even  if  by  some  unexpected  stimulus  it 
should  reach  20,000  to  25,000  tons,  it  would  be  but  a 
small  fraction  of  the  normal  consumption  of  the  United 
States,  which  amounts  to  about  1100  tons  daily.  In 
other  words,  at  the  best  we  cannot  hope  in  1917  to  make 
more  than  one  month's  production  of  potash. 

Perhaps  the  best  thing  that  has  been  done  in  the  pot- 
ash line  has  been  to  discover  substitutes.  Some  very 
effective  work  has  been  done  along  this  line.  In  some 
manufacturing  concerns  new  chemical  reactions  with 
other  and  cheaper  minerals  substituted  have  actually 
worked  out  better  than  in  the  potash  days.  It  is  safe, 
to  say  that  the  wiles  of  the  Kali  syndicate  will  not  tempt 
these  people  back  to  the  use  of  potash. 

A  lot  of  talk  is  being  made  about  the  extraction  of 
potash  from  kelp  on  the  Pacific  coast.     Something  has 


been  done  in  this  direction.  In  1916  about  1100  tons  of 
potash  were  recovered  from  kelp.  It  is  not  a  difficult 
proceeding,  but  is  done  on  a  basis  that  would  not  be 
commercial  with  muriate  of  potash  selling  on  the  nor- 
mal peace  basis  of  about  $32  to  $35  per  ton.  It  works 
all  right  when  this  same  grade  of  potash  salts  has 
jumped  to  $350  or  $400  per  ton  and  is  not  obtainable  at 
this  figure. 

About  20  tons  of  potash  is  being  made  daily  from 
alunite  ores  by  a  concern  in  which  Boston  capital  is 
incidentally  interested.  It  is  understood,  however,  that 
the  process  is  not  a  full  success  for  the  reason  that  it 
was  expected  to  recover  both  potash  and  the  ore  from 
which  aluminum  is  made.  The  potash  has  been  recov- 
ered, but  the  aluminum  end  is  not  a  success,  with  the 
result  that  the  potash  is  costing  far  too  much  even  at 
existing  abnormal  prices. 


How  Can  Our  Boys  Fight 
Without  Guns? 

The  following  editorial,  appearing  in  American  Ma- 
chinist in  the  issue  of  Aug.  16,  1917,  under  the  above 
title,  is  accompanied  by  the  statement  of  the  editor  that 
the  charge  is  based  not  simply  on  editorial  knowledge  of 
the  facts  but  on  incontrovertible  proof,  photographic 
and  otherwise,  in  the  editor's  possession. 

"This  editorial  is  not  an  attack  on  any  individual,  but 
on  a  system. 

"Suppose,  Mr.  Manufacturer,  with  emergency  orders 
filling  your  shop,  you  should  discover  that  through  a  lack 
of  executive  decision  your  workmen  had  been  forced  to 
kill  time  by  playing  checkers  and  cards  during  working 
hours!  What  would  you  do  with  the  man  responsible 
for  this  condition?  Would  you  accept  any  excuse  from 
the  official  who  exercised  full  authority? 

"Scores  of  skilled  rifle  makers  in  one  of  our  best- 
known  American  plants  have  been  for  weeks  and  are 
today  retained  on  the  payroll,  killing  time  with  checkers 
and  cards  during  working  hours,  simply  because  certain 
officials  have  been  unable  to  arrive  at  a  decision  regard- 
ing details.  This  work  is  being  done  on  a  'cost-plus' 
basis  for  our  Government,  so  that  you  and  I  must  pay 
these  men  for  killing  time.  But  this  is  of  small  moment 
compared  to  the  inexcusable  and  dangerous  loss  of  time 
in  making  our  new  army  rifles. 

"These  mechanics  are  not  responsible  for  this  condi- 
tion. The  shop  management  is  not  responsible  for  it. 
Somebody  is.     Who  is  it? 

"England  was  forced  by  bitter  experience  and  delays 
of  this  kind  to  eliminate  bureaucratic  control  of  all 
munition  manufacture  and  place  this  work  in  the  hands 
of  those  qualified  by  experience  to  decide  quickly  be- 
tween the  essential  and  the  non-essential. 

"Experienced  engineers  and  works  managers  are  the 
men  who  should  decide  upon  specifications,  manufacture 
and  inspection. 

"We  have  not  published  these  facts  without  due  delib- 
eration. But  we  believe  that  truth  in  this  matter  is 
more  important  than  the  personal  feelings  of  well- 
intentioned  officials  whose  duty  it  is  to  decide  on  speci- 
fications but  who  are  incapable  of  coming  to  a  decision. 
"Months  after  war  has  been  declared — months  after 
the  type  of  our  rifle  has  been  determined — it  is  a  crime 
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again.st  our  boys  who  will  bear  rifles  at  the  front  to 
permit  American  rifle  makers  at  home  to  pass  week 
after  week  playing  checkers  and  waiting  for  something 
to  do." 


Manning  on  Gasoline  Economy 

The  following  statement  of  Van  H.  Manning,  Director 
of  the  Bureau  of  Mines,  in  regard  to  the  gasoline  situa- 
tion, appears  in  the  Official  Bulletin. 

"One-half  of  the  gasoline  used  in  the  United  States 
(1,2.50,000.000  gal.)  is  used  in  pleasure  riding.  It  is 
estimated  that  the  United  States  Army  will  need  350,- 
000.000  gal.  for  airplanes,  trucks,  automobile  tractors, 
etc.  There  is  no  way  of  obtaining  this  in  this  country 
except  by  saving  from  the  existing  supply,  and  this 
economy  may  be  eff'ected  by  voluntary  cutting  down  of 
pleasure  riding. 

"It  has  been  estimated  that  by  economical  use  enough 
gasoline  can  be  saved  to  supply  not  only  the  Unit'ed 
States  but  also  its  allies  for  war  purposes. 

"The  following  suggestions  should  be  observed  by 
automobile  owners :  { 1 )  Do  not  allow  your  engine  to 
run  idle;  (2)  use  kerosene,  not  gasoline,  for  cleaning 
purpcses  in  the  garage;  (3)  see  that  the  carbureter  does 
not  leak,  and  form  the  habit  of  shutting  off  the  gasoline 
at  the  tank;  (4)  by  judicious  regulation  of  the  mixture 
of  gasoline  and  air  in  the  motor,  both  greater  power  and 
economy  of  fuel  may  be  obtained. 

"Automobile  owners  need  not  lay  up  cars,  but  should 
use  them  either  for  trade  or  pleasure  purposes  thought- 
fully and  judiciously.  If  this  advice  is  followed  there 
will  be  no  undue  .scarcity,  for  the  United  States  possesses 
an  abundant  supply   for  ordinary  purposes." 

Steel  Industry  After  the  War 

"Before  the  war  the  maximum  steel  capacity  of  the 
United  States  was  roughly  27,000,000  tons  a  year,"  says 
the  Bo.ston  News  Bureau.  "Great  Britain  was  capable 
of  something  under  7,000,000  tons  a  year  and  Ger- 
many's capacity  has  been  placed  at  22,000,000  ons. 
These  three  big  .steel-producing  countries  of  the  world 
represented  together  a  productive  capacity  of  56,000,- 
000  tons. 

"As  a  result  of  tremendous  plant  expansion  in  the 
past  two  years  the  United  States  today  has  a  steel 
capacity  of  practically  47,000,000  tons  a  year  and  Eng- 
land is  now  outputting  at  the  rate  of  close  to  12, 000. 00a 
tons.  Obviously,  nothing  authentic  on  the  German  situa- 
tion can  he  had,  but  there  is  no  doubt  that  under  the 
necessity  of  supplying  the  munition  retjuirements  of 
Austria  and  Turkey,  as  well  as  its  own,  Germany  has 
undoubtedly  increased  her  steel  output  tremendously. 
In  fact,  it  is  probably  safe  to  place  her  output  at  30,- 
000,000  tons  a  year. 

"In  other  words,  the  combined  steel  capacity  of  the 
United  .State.s,  Great  Britain  and  Germany  is  now 
89,000,000  tons,  whereas  before  the  war  it  was  but 
56,000,000  tons.  Considering  the  normal  aggregate 
world  peace  demand  before  the  war  was  only  60,000,000 
tons  a  year,  the  one  conclusion  is  that  when  peace  re- 
turns the  excess  rapacity  to  be  utilized  will  necessitate  a 
sharp  reduction  in  prices,  for  the  laws  of  supply  and 
demand  are  bound  to  continue. 


"The  tremendous  reconstruction  demand  of  a  devas- 
tated Europe  will  increase  for  some  time  the  normal 
peace  demand,  but  there  are  those  who  feel  that  when 
the  demand  from  this  source  subsides,  another  big 
world-wide  readjustment  of  the  steel  industry  will 
have  to  take  place. 

"The  question  of  the  future  will  be  how  far  the  vastly 
expanded  steel-making  capacity  conjured  into  being  by 
imperative  needs  of  war  will  in  a  new  era  of  peace — 
perhaps  with  radically  altered  alignments  of  trade  com- 
petition and  geography — find  new  or  enlarged  uses  for 
steel  in  older  countries  and  perhaps  now  undreamed  of 
po  ential  demands  from  newly  developed  countries  such 
as  Russia." 


Women  in  Technical  Industry 

The  extent  to  which  men  have  been  replaced  by  women 
in  the  English  metal  and  chemical  industries  is  partly 
shown  by  photographs  in  recent  issues  of  the  Coal  and 
Iron  Trade  Review.  Exhibits  have  been  held  at  Bristol 
and  Leeds  of  samples  and  photographs  of  women's  work. 

At  the  Leeds  exhibit,  says  the  Review,  women  "were 
shown  daubing  coke-oven  doors,  discharging  and  quench- 
ing coke,  stacking  and  loading  it  into  wagons,  receiving 
it  from  aerial  ropeways,  and  doing  general  laboring.  In 
a  rolling  mill  they  were  shown  carrying  rails  to  the  saw, 
operating  the  saw,  and  punching  spike  holes  in  light 
rails,  as  well  as  charging  the  furnaces  of  the  rail  mills. 
They  were  shown  also  doing  a  variety  of  work,  such  as 
the  preparation  of  light  railway  trucks  and  the  drilling 
of  points  crossings  for  heavy  tracks. 

"In  a  chemical  works  they  are  seen  carrying  molten 
naphthalene  in  a  ladle  and  breaking  it  up,  operating  the 
benzol  washer,  loading  trucks,  etc.  In  a  steel  works 
they  were  depicted  marking  and  nicking  billets  with 
the  oxyacetylene  blowpipe,  operating  the  hydraulic 
<  barging  of  a  continuous  furnace,  feeding  reheating 
furnaces  and  scaling  hot  billets,  operating  hydraulic 
presses,  and  doing  a  variety  of  laboring  work.  In  a 
foundry  they  were  shown  making  cores,  both  by  hand 
and  machine,  doing  machine  molding,  skin-drying  molds, 
mixing  sand  in  the  pug  mills,  operating  the  band  saw 
and  grinder  in  the  fettling  shop,  and  doing  general 
laboring  work." 

It  is  desired  to  point  out,  not  that  war  has  forced 
women  into  such  work  in  the  absence  of  men,  but  that 
such  work  and  others  like  it  can  be  done  by  women, 
doul)tless  much  less  elficien'ly  than  by  men,  but  still 
sufficiently  well  to  cause  their  continuance  in  it  after 
peace  has  come. 


Toluol  troiu  City  Gas 

There  is  a  scarcity  of  toluol  for  making  high  explo- 
sives, and  the  chemical  committee  of  the  Council  of 
National  Defense  is  taking  steps  to  have  the  gas  supply 
of  large  cities  .stripped  of  this  byproduct.  This  will 
change  the  nature  of  gas  to  some  extent,  but  it  will  be 
treated  in  other  ways  to  maintain  a  satisfactory  illu- 
minating standard.  Gas  consumers  in  cities  will  have  to 
become  accustomed  to  a  difl"cront  kind  of  gas.  Toluol  is 
used  in  making  trinitrotoluol,  one  of  the  most  valuable 
high  explosives. 
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The  Matter  of  Coal  Prices 

The  President  has  spoken  as  follows : 

The  following  scale  of  prices  is  prescribed  for  bituminous 
coal  at  the  mine  in  the  several  coal-producing  districts.  It 
is  provisional  only.  It  is  subject  to  reconsideration  when 
the  whole  method  of  administering  the  fuel  supplies  of  the 
country  shall  have  been  satisfactorily  organized  and  put 
into  operation.  Subsequent  measures  will  have  as  their 
object  a  fair  and  equitable  control  of  the  distribution  of  the 
supply  and  of  the  prices  not  only  at  the  mines  but  also  in 
the  hands  of  the  middlemen  and  the  retailers. 

The  prices  provisionally  fixed  here  are  fixed  by  my  au- 
thority under  the  provisions  of  the  recent  act  of  Congress 
regarding  administration  of  the  food  supply  of  the  country, 
which  also  conferred  upon  the  Executive  control  of  the  fuel 
supply.  They  are  based  upon  the  actual  cost  of  production 
and  are  deemed  to  be  not  only  fair  and  just  but  liberal  as 
well.  Under  them  the  industry  should  nowhere  lack  stim- 
ulation. (Signed)   WOODROW  WILSON. 

It  is  unfortunate  that  so  many  statements  from  Wash- 
ington, even  by  the  President  himself,  are  made  in  such 
cryptic  language.  This  statement  of  Aug.  21  leaves  us 
in  doubt  as  to  whether  the  President  is  fixing  a  coal 
price  for  the  Government  alone  or  for  the  public  gener- 
ally. If  the  latter,  the  meaning  is  that  the  Government 
has  ventured  upon  a  great  experiment,  leaving  it  for 
time  to  tell  how  it  is  going  to  work.  Let  us  hope  that 
industrial  disorder  will  not  be  permitted  to  go  beyond 
the  line  of  easy  correction.  The  President  leaves  a  loop- 
hole for  himself  in  his  qualification  that  his  present  scale 
of  prices  is  only  provisional. 

Of  course,  no  one  of  knowledge  imagines  that  the 
President  himself  has  investigated  coal  mining  condi- 
tions all  over  the  country.  Probably  what  he  has  done 
is  to  take  the  reports  and  opinions  of  clerks  in  the  Fed- 
eral Trade  Commission,  summarized  and  endorsed  by 
the  lawyer  heads  of  that  Commission.  The  opinions  of 
the  industry  are  discredited.  Prices  fixed  on  Aug.  21 
are  practically  $1  a  ton  below  the  scale  drawn  by  the 
Peabody  Committee  after  a  conference  with  400  coal 
operators  last  June.  This  was  the  conference  at  which 
Secretary  Lane  praised  the  coal  men  for  their  patriotic 
action  in  cutting  prices.  The  action  of  that  conference 
was  repudiated  by  Secretary  Baker,  and  Secretary  Lane 
was  consequently  discredited.  Now  he  stands  discred- 
ited by  the  President,  while  Daniels  and  Baker  are 
jubilant. 


Miss  Rankin's  Views 

Miss  Rankin,  having  signalized  herself  in  Congress 
by  some  foolish  remarks  respecting  the  economics  of 
the  copper  industry,  took  it  upon  herself  to  champion 
the  cause  of  the  striking  miners  of  Butte  and  said, 
among  other  things: 

The  conditions  of  the  mines  (of  Butte)  have'grovm  more 
and  more  unsafe.  I  have  had  heart-breaking  letters  from 
the  wives  of  some  of  the  miners,  saying  that  when  their 
husbands  went  to  work  in  the  morning  they  never  knew 
whether  they  would  ever  return,  and  that  they  lived  in 
constant  anxiety.  On  June  8,  160  men  were  burned  in  a 
tire  in  one  mine.     This  was  the  climax.     The  men  stopped 


work.  The  workers  knew  that  they  would  never  be  safe  as 
long  as  the  rustling  card  system  existed,  for  under  that 
system  every  man  who  complained  of  conditiors  or  reported 
dangers  or  endeavored  to  form  an  organization  was  laid 
off  for  one  reason  or  another,  and  it  would  be  impossible 
for  him  to  obtain  work  again  in  any  mine  in  Montana  or 
elsewhere. 

When  she  said  those  things.  Miss  Rankin  doubtless 
supposed  that  she  was  voicing  genuine  grievances  of 
the  miners  of  Butte.  But  before  she  said  them  it  was 
her  duty  as  a  member  of  Congress  to  ascertain  if  thej 
were  correct,  although  we  grant  that  it  is  the  fashion 
among  members  of  Congress  to  make  allegations  based 
only  on  gossip,  hearsay  and  idle  expression  of  opinion 
that  would  not  obtain  credence  in  any  respectable  busi- 
ness office.  If  Miss  Rankin  had  taken  the  trouble  to 
inquire  she  could  easily  have  learned  these  facts: 

1.  That  the  accident  rate  in  the  mines  of  Butte  has 
been  diminishing,  wholly  through  the  efforts  of  the 
operating  companies,  which  have  a  selfish  interest  (if 
no  other)  in  reducing  it  in  order  to  save  expense  under 
the  Workmen's  Compensation  law. 

2.  That  the  terrible  disaster  of  June  8,  in  the  North 
Butte  mine,  was  due  to  the  criminal  carelessness  of  a 
workman,  for  which  the  North  Butte  company  was  in 
no  way  responsible  morally. 

3.  That  the  "rustling  card"  system  has  nothing  to 
do  with  the  dangers  in  the  mines.  On  the  contrary  the 
companies  welcome  any  reporting  of  hazardous  condi- 
tions for  the  reason  stated  under  article  1  (if  no  other). 
The  much  criticized  "rustling  card"  system  is  simply 
the  establishment  of  credentials  of  good  character,  work- 
ing record,  etc.,  for  applicants  for  work  to  foremen  of 
operations  that  are  scattered  over  a  large  district,  who 
are  individually  unable  to  investigate  the  standing  of 
the  applicant.  The  rustling  card  is  equivalent  to  the 
letter  of  recommendation  that  may  be  given  to  a  chauf- 
feur or  a  gardener  and  takes  the  place  of  the  inquiry 
that  anybody  makes  before  taking  somebody  into  his 
employment. 

4.  That  if  the  miners  of  Butte  are  not  satisfied  with 
the  safety  measures  that  the  companies  have  taken,  all 
they  need  to  do  is  to  elect  a  legislature  that  will  amend 
the  rather  defective  mining  law  of  Montana ;  and  the 
U.  S.  Bureau  of  Mines  issued  several  years  ago  a  report 
on  this  subject  comprising  a  specific  draft  of  what  an 
adequate  state  law  ought  to  be. 

All  of  these  things  could  have  been  ascertained  by 
Miss  Rankin,  but  she  preferred  to  accept  the  disingenu- 
ous mouthings  of  the  I.  W.  W.  agitators,  whose  avowed 
purpose  is  to  destroy  industry,  produce  anarchy,  repudi- 
ate all  claims  of  country,  and  who  boast  of  their  em- 
ployment of  dynamiting  and  assassination  in  order  to 
accomplish  their  evil  ends.  The  alliance  between  Miss 
Rankin  and  William  D.  Haywood  would  be  humorous  if 
it  were  not  so  pitiful,  and  we  may  add  so  unpatriotic  in 
the  present  juncture. 

All  this  is  quite  apart  from  Miss  Rankin's  main  propo- 
sition that  the  copper  mines  be  taken  over  by  the  Gov- 


358 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  8 


ernment.  This  was  simply  an  emotional  and  sensational 
appeal  that  exhibited  an  absolute  ignorance  of  govern- 
ment and  economics,  or  such  a  perverted  conception 
thereof  as  might  be  entertained  by  the  I.  W.  W.  To 
Miss  Rankin  the  owners  of  the  copper  mines  are  rich 
men.  She  seems  to  think  that  John  D.  Ryan  is  the 
owner  of  the  Anaconda,  disregarding  the  fact  that  the 
owners  are  20,000  persons,  many  of  them  poor  men  and 
many  of  them  women,  widows  and  orphans.  To  Miss 
Rankin  the  miners  are  the  only  poor  men  and  some  of 
them  are  discontented.  Therefore  let  the  Government 
take  the  mines  and  see  if  that  won't  make  the  miners 
happier.  If  the  Government  will  not  do  that — and 
Heaven  knows  it  has  got  enough  on  its  hands — let's  see 
what  more  may  be  got  out  of  the  20,000  persons  who 
comprise  the  company. 

Is  it  to  be  wondered  that  when  Miss  Rankin  makes 
her  sensational  visit  to  Butte  and  offers  her  services  as 
mediator,  the  companies  knowing  her  views  refuse  to 
accept  her  offer?  Is  it  to  be  wondered  that  ICT.OOO 
miners  applaud  her  in  a  mass-meeting?  If  Miss  Rankin 
wants  to  do  real  service  to  her  state  and  to  her  country, 
she  will  go  back  to  Washington  and  work  for  the  pass- 
age of  a  bill  to  incarcerate  or  execute  the  agitators  who 
are  preaching  sedition  and  treason.  If  some  of  those 
people  were  apprehended  it  is  not  unlikely  that  the  labor 
troubles  would  cease  quickly. 


the  value  of  silver  has  hardly  been  commensurate  with 
the  increase  in  the  cost  of  mining,  and  that  in  itself 
would  tend  to  discourage  the  production  of  silver. 


Quelling  the  Labor  Disorders 

The  insidious  German  propaganda  works  in  the  same 
way  in  several  countries,  especially  in  Russia  and  the 
United  States.  In  both  it  seeks  to  seduce  the  pacifists, 
the  mild  socialists  and  the  dreamers  of  an  economic 
millenium.  In  both  it  incites  the  anarchists — the 
Bolsheviki  in  Russia  and  the  I.  W.  W.,  their  American 
counterpart.  There  is  strong  ground  for  the  suspicion 
that  the  activities  of  those  gentry  are  inspired  by  Ger- 
man money,  shrewdly  distributed  among  their  leaders. 

A  courageous  officer  in  Spokane  arrested  one  Rowan 
and  26  of  his  followers  and  put  them  in  jail  as  military 
prisoners,  whereupon  the  general  strike  with  which  he 
had  threatened  the  Northwest  failed  to  materialize. 
This  confirms  the  belief  that  many  persons  have  enter- 
tained, namely,  that  if  a  few  of  the  noisy,  malevolent 
leaders  should  be  summarily  abstracted  from  the  ordi- 
nary walks  of  life  the  labor  troubles  would  promptly 
cease. 


The  Price  for  Silver 

The  price  for  silver  has  risen  to  the  highest  figure  on 
record  since  the  early  '90s.  The  reason  is  simple,  namely, 
the  hoarding  of  gold  by  all  the  nations  of  the  world 
and  the  increased  use  of  silver  to  take  the  place  of  it  as 
currency.  With  the  expanding  issues  of  paper  money 
there  is  a  tendency  toward  the  hoarding  of  silver  itself. 
At  the  same  time  the  absorption  of  silver  by  the  East 
for  its  usual  purposes  has  been  very  large.  So  much  for 
the  demand.  On  the  other  hand  the  production  may 
have  decreased.  We  do  not  venture  to  say  that  it  has 
decreased,  for  the  statistics  of  silver  production  are  not 
very  up  to  date.     However,  until  recently  the  rise  in 


German  Steel  Production 

German  steel  production  has  kept  up  since  the  begin- 
ning of  the  war  to  nearly  70  Sc  of  the  total  of  1913, 
which  was  a  year  of  high  output.  For  some  reason  not 
clear,  the  monthly  reports  of  the  German  Iron  and  Steel 
Union,  regularly  issued  up  to  that  date,  have  been  sus- 
pended since  October  last.  For  three  years  past  the 
make  of  steel  has  considerably  exceeded  that  of  pig  iron, 
a  matter  which  is  readily  understood,  when  we  remem- 
ber that  the  German  demand  has  been  chiefly  for  fin- 
ished steel  in  its  various  forms,  and  that  much  ths 
larger  part  of  the  make  has  been  basic  openhearth 
steel,  permitting  the  use  of  a  large  proportion  of  scrap. 
The  total  production  of  steel,  according  to  the  Union  re- 
ports, was  13,188,019  metric  tons  in  1915;  in  1916, 
estimating  November  and  December  as  closely  as  pos- 
sible, it  was  16,0.50,000  tons,  or  nearly  2,800,000  tons 
more  than  in  the  previous  year;  an  increase  of  21.7%. 

This  is  a  remarkable  result,  all  things  considered. 
No  doubt  the  government  has  been  careful  not  to  draw 
too  heavily  on  the  working  forces  of  the  steel  mills  and 
their  auxiliary  mines  and  coke  ovens,  realizing  the 
necessity  of  maintaining  the  supply  of  war  steel.  Fuel 
has  certainly  been  in  sufficient  supply  since  the  German 
coal-mining  districts  have  not  been  touched  by  the  war 
except  so  far  as  the  labor  supply  may  have  been  con- 
cerned; while  some  additional  supplies  may  have  been 
drawn  from  Belgium. 

The  only  iron-ore  supplies  which  have  been  cut 
off  are  the  high-grade  bessemer  ores  from  Spain 
and  those  have  never  been  important  in  the  Ger- 
man iron  trade.  The  great  supply  of  that  trade,  ihe 
minette  ores  of  Lorraine  and  Luxemburg,  have  been 
under  German  control  for  the  most  part,  and  it  has 
been  possible  to  obtain  ores  from  Sweden  to  any  extent 
needed. 

Whatever  may  be  the  reason  for  suspending  the 
monthly  returns,  it  does  not  seem  probable  that  any 
great  decrease  in  production  was  one  of  them.  It  is  not 
prudent  to  underestimate  an  enemy's  resources,  and  we 
cannot  calculate  on  a  shortage  of  steel  for  German  mu- 
nitions— at  least  until  Essen  and  the  Rhenish  West- 
phalia districts  are  covered  by  the  Allies'  lines. 


Australia  continues  to  show  material  decreases  in  its 
gold  output.  In  the  first  quarter  of  the  current  year  the 
four  important  gold  producing  states.  Western  Aus- 
tralia. Victoria,  Queensland  and  New  South  Wales, 
showed  decreases  from  last  year  varying  from  10  to 
30'^r,  the  average  of  the  whole  being  nearly  20'"f .  Thi.i 
decrease  is  in  large  part  due  to  reduced  forces  at  mines 
and  general  shortage  of  labor.  In  Queensland  a  special 
cause  was  found  in  a  strike  at  the  great  Mount  Morgan 
mine,  now  worked  chiefly  for  copper,  but  still  a  large 
gold  producer.  Coupled  with  the  labor  conditions — and 
partly  in  consequence  of  them — is  an  almost  total  ab- 
sence of  prospecting  and  new  exploration.  No  new 
gold  deposits  have  been  opened,  and  extensions  of  exist- 
ing mines  are  few  and  far  between,  while  public  inter- 
est in  gold  mining  is  far  from  active. 
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In  the  Canadian  Engineer  E.  R.  Bingham  gives  an 
easy  rule  for  approximating  the  number  of  acres  in  a 
given  number  of  square  feet.  This  is:  Multiply  the 
number  of  square  feet  by  23,  point  off  six  decimal  places 
and  deduct  0.002  for  each  acre.  For  example,  43,560  X 
23  =  1,001,880  (a  difference  of  0.001,880).  Deducting 
0.002,  the  result  would  be  0.999,880,  an  error  of  0.00012. 
For  10  acres  the  actual  difference  would  be  0.0012,  for 
100  acres,  0.012 — for  many  purposes  close  enough. 


Irrelevant  questions  are  not  always  confined  to  those 
asked  by  the  small  boy.  A  "scout"  for  a  mining  com- 
pany happened  to  run  across  a  prospector  who  was  sink- 
ing a  shaft.  "Hello,  friend,  what  you  digging  for?"  he 
asked.  "Cheese,"  replied  the  prospector.  "Cheese? 
What  do  you  mean?"     "Well,"  said  the  prospector,  "I 

got  a  d d  good  cracker  ledge  on  the  other  side  of 

the  gulch,  and  if  I  find  cheese  and  then  get  down  deep 
enough  I  may  hit  beer,  that'll  be  almost  a  grub- 
stake— then  I'll  hunt  one  of  them  there  dissipated  cop- 
pers you  fellows  want." 


Under  the  title  "Mr.  Hoover's  Conquests,"  the  New 
York  Times  of  Aug.  22  says:  Business  men  who  had 
witnessed  the  Food  Administrator's  complete  triumph 
over  the  Chicago  Board  of  Trade,  to  say  nothing  of  the 
New  York  Produce  Exchange  and  all  the  other  grain 
markets,  were  not  surprised  to  hear  yesterday  that  he 
had  also  brought  the  New  York  Coffee  and  Sugar  Ex- 
change into  line.  Trading  in  sugar  futures  was  an  in- 
fant industry  compared  with  the  trading  in  grain 
futures,  and  not  apt  to  give  Mr.  Hoover  much  trouble 
after  what  he  had  already  accomplished,  but  it  is  worth 
mentioning  that  the  committee  of  sugar  men  who  went 
to  Washington  to  confer  with  him  returned  chanting 
Mr.  Hoover's  praises  if  anything  more  enthusiastically 
than  the  grain  men  had  done  a  week  earlier.  The  Food 
Administrator  appears  to  be  the  only  man  in  the  world 
who  can,  as  one  of  his  new  coadjutors  put  it,  "put  you 
out  of  business  and  make  you  like  and  admire  him  for 
doing  it." 


The  model  of  the  Utah  Copper  Co.'s  mining  opera- 
tion in  Bingham  Canyon,  in  preparation  for  some 
months,  is  now  installed  in  the  Division  of  Mineral 
Technology  of  the  National  Museum  at  Washington. 
This  is  one  of  a  group  of  important  mineral  develop- 
ments that  are  to  be  shown  in  miniature  at  the  National 
Museum.  The  model  of  the  Utah  Copper  mine  was 
selected,  says  the  Evening  Post,  not  only  to  represent 
the  opencut  steam-shovel  type  of  mining  operation, 
but  also  because  it  repi-esented  a  relatively  new  but 
important  source  of  the  essential  metal,  copper.  The 
Bingham  Canyon  mine  is  one  of  the  largest  operations 
of  this  sort  in  the  world.  Where  infrequent  rains 
once  washed  furrows  into  the  sage-covered  slopes  of 
the  Oquirrh  Mountains,  a  quarter-hundred  hungry 
steam  shovels  are  now  eating  their  way  into  the  heart 
of  a  mountain  of  copper  ore — not  copper  ore  as  or- 
dinarily  seen,    rich   and   heavy,    in   conspicuous    seams 


and  veins,  but  the  new  sort  of  copper  ore,  rock  with 
such  a  scant  scattering  of  copper  minerals  that  to  the 
ordinary  eye  it  looks  no  more  like  ore  than  common 
granite,  rock  so  lean  in  copper  values  that  to  old-line 
methods  it  remains  as  unprofitable  to  mine  as  common 
granite.  Yet  this  new  type  of  copper  ore,  developed 
not  only  at  Bingham,  but  also  as  a  result  of  its  leader- 
ship at  other  localities  in  the  Southwest,  as  well  as 
in  Mexico  and  Chile,  is  now  producing  more  copper 
than  the  whole  United  States  provided  a  decade  past. 
Here  is  an  object  lesson  of  the  present,  a  vision  of 
the  future,  that  all  should  see.  Without  a  railroad 
journey  to  Utah,  the  museum  visitor  may  obtain  a 
panoramic  view  of  this  great  mining  operation.  He 
sees  a  whole  mountain,  resting  against  the  crest-line 
of  a  snow-clad  range,  stripped  bare  of  its  mantle  of 
soil,  raw  and  naked  in  its  demolishment.  Terrace  after 
terrace  of  gray  rock,  25  in  all,  rise  step-like  from  the 
valley  bottom  and  extend  like  giant  stairs  to  the  very 
summit,  supporting  nearly  50  miles  of  railroad.  As 
the  eye  wanders  up  to  the  top,  it  catches  here  and 
there  puffs  of  white  vapor,  accompanied  by  raucous 
noises,  where  ponderous  steam  shovels,  looking  tiny  in 
the  distance,  are  scooping  out  tons  of  copper  rock  and 
loading  their  charges  into  long  trains  of  cars  gaping 
for  their  burden.  It  is  ugly,  yet  fascinating,  this  un- 
willing tribute  yielded  up  to  the  wonderful  effort  of 
modern  industry.  This  achievement  of  adding  milliona 
of  tons  of  copper  to  the  world's  output  is  jJue  to  the 
vision  and  constructive  imagination  of  a  single  mind — 
the  dream  of  Daniel  C.  Jackling,  now  first  vice  president 
and  managing  director  of  the  Utah  Copper  Company. 


The  Shifter's  Advice 

I've  done  my  bit  o'  muckin', 

I've  nipped  and  monkeyed  well, 
I've  set  most  kind  of  timbers, 

I've  hoisted  at  the  bell. 
I  think  I'm  some  machineman, 

At  shiftin'  rather  neat. 
And  as  for  pumps  and  piping, 

I'm  really  'ard  to  beat. 


I  call  myself  a  miner, 

I'm  happy  at  the  name, 
I  sartin'  think  that  minin' 

Is  sure  a  real  man's  game. 
Perhaps  you're  but  a  mucker; 

But  think  well  of  your  job; 
There  ain't  no  place  in  such  work 

For  the  lily-fingered  snob. 

Some  look  down  on  miners. 

For  workin'  with  their  'ands. 
And  sneer  at  honest  muckers. 

Not  callin'  the  job  a  man's. 
They  make  me  sick  as  the  devil, 

I  want  to  swear  and  cuss; 
They  judge  a  man  by  what  he  wears, 

And  not  by  the  work  he  does. 

But  don't  you  care  for  that,  my  son, 
Let  'em  think  you're  just  a  slob; 
But  get  in  your  round. 
And  break  your  ground. 
And  you've  done  a  whole  man's  job. 

B.  A.  Price. 
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Cost  of  Producin--  Copper 
By  T.  D.  McGrath 

Auditor.   Shattuck-Arizona  Copper   Co.,   BUsbee.  Ariz. 

Referring  to  the  editorial  in  the  Aug.  11  issue  of  the 
Journal,  bearing  the  above  heading,  it  would  seem  that 
the  scope  of  the  work  of  the  Engineering  and  Mining 
Journal  should  include  the  advocating  of  uniform  re- 
ports of  costs,  etc.,  by  the  copper-mining  companies; 
that  is,  that  the  reports  of  the  copper-mining  companies 
shall  be  intelligible  and  cover  all  elements  of  expense  of 
production  or,  at  least,  of  operation.  In  the  editorial 
numerous  reasons  were  stated  as  to  why  this  has  not 
been  done  in  the  past.  However,  there  seem  to  be  no 
practical  reasons  why  the  managements  should  continue 
to  "jolly"  themselves,  and  to  misinform  the  stockholders, 
investors,  the  tax  commissioners,  and  the  general  public 
as  to  the  real  facts,  especially  in  these  times  when  such 
doings  are  working  to  the  detriment  of  the  companies 
and  their  stockholders. 

Now  that  the  Government  is  investigating  this  matter 
of  the  cos  of  copper,  it  would  seem  that  the  opportune 
time  has  arrived  for  the  mining  companies  operating 
lens  and  fissure  properties  to  come  forth  and  endeavor 
to  reach  an  agreement  with  the  Government  as  to  a 
reasonable  and  just  yearly  allowance  for  depreciation 
of  equipment  and  depletion  of  mines.  No  one  would  ex- 
pect such  allowances  to  be  exact,  but  such  as  would  be 
fair  for  all  concerned. 

Elements  of  Operating  Cost 

Everj-one  who  has  made  any  serious  study  of  the 
cost  of  mining  knows  that  the  operating-cost  elements 
are:  Labor,  Supplies,  Power,  Repairs,  Replacements, 
Expense  and  Overhead,  and  that  all  of  these  operating 
elements  of  expense  should  be  charged  to  the  cosi  of 
production ;  also  that  the  other  co.sts  of  production  are : 
Administration,  Depreciation  of  Equipment,  and  De- 
pletion of  Mines. 

However,  as  a  rule,  the  yearly  reports  to  stockholders, 
issued  by  the  large  and  re.sponsible  copper-mining  com- 
panies, show  with  several  exceptions,  only  the  totals  of 
the  operating  costs  for  each  department  of  operation,  as, 
for  instance:  The  total  operating  costs  for  Development 
and  Exploration;  for  Ore  Extraction;  Ore  Transporta- 
tion; Milling;  Smelting;  Bullion  Freight  and  Refining; 
Selling;  and  Operating  Overhead.  This  gives  a  total 
per  pound  of  copper  produced  for  operation  only,  and 
sometimes  only  the  net  total  operating  cost  per  pound  is 
given  after  operation  credits  have  been  deducted.  Such 
a  cost  does  not  include  any  charges  for  depreciation  of 
equipment  and  depletion  of  mines,  nor  does  it  cover  ad- 
ministrative expense,  which  includes  corporate  and  in- 
come taxes,  etc.  Therefore  it  is  not  a  production  cost 
but  an  operating  cost. 

Taking  one  of  the  low-cost  producers,  the  stock  of 
which  is  li.sted  on  the  New  York  Stock  Exchange  and 
which,  in  its  annual  report,  .shows  only  its  operating 
coat,  and  figuring  the  total  production  to  date  against 
the  initial  property  account  gives  a  depletion  charge  of 
.'i.25c.  per  pound  of  copper,  and  for  Depreciation  of 
Equipment  and  Administrative  Expen.se  to  date  about 
0.5c.  per  lb.  of  copper  produced. 

Therefore,  instead  of  an  average  tota!  gross  cost  of 
all  copper  produced  to  date  of  10c.  per  lb.,  and  an  aver- 
age total  net  cost  of  8.25r.  after  deducting  credits  (con- 


sidering that  the  mine  were  now  exhausted),  the  total 
gross  co.st  would  be  13.75c.,  and  the  total  net  production 
cost  would  be  12c.  This  would  not  include  any  interest 
charge  on  the  original  investment  in  mining  property 
and  equipment  from  the  time  of  purchase  to  the  time 
that  the  property  became  a  paying  proposition. 

Average  Depletion  Charge 
As  the  mineral  life  of  even,'  mining  property  has  an 
end,  the  continuation  of  the  existence  of  a  mining  com- 
pany is  generally  maintained  by  accumulation  and  de- 
velopment of  new  properties,  or  the  development  of  new- 
processes,  etc.,  which  require  expenditures  that  must 
be  added  to  the  total  of  the  original  property  account, 
and  be  depreciated.  Therefore,  it  can  be  stated  with 
reasonable  safety  that  an  average  depletion  charge 
would  be  approximately  3c.  per  lb.  of  all  copper  now  be- 
ing produced. 

The  idea  of  mining  companies  classifying  their  divi- 
dends as  "dividends  earned"  and  "capital  returned," 
having  now  received  the  approval  of  the  Government, 
this  fact  should  allow  the  lens  and  fissure  properties 
to  agree  with  the  Government  upon  some  uniform  meth- 
od of  determining  depreciation  and  depletion.  The 
capital-return  dividend  could  be  determined  by  the 
amount  of  the  depreciation  of  equipment  and  depletion 
of  mines  charged  off  on  the  books  for  the  year,  and  the 
dividends  earned  could  be  the  remainder  of  the  net  earn- 
ings set  aside  for  dividends  after  the  deduction  of  the 
above  amount. 

If  it  is  true,  as  stated  in  the  editorial,  that  the  results 
of  the  Government  "report  cannot  possibly  be  anything 
but  a  hodgepodge  of  fragmentar>-  data,  which  will  not  be 
of  value  to  anybody,"  such  findings  will  be  no  reflection 
on  the  Government,  but  certainly  will  be  a  reflection 
on  the  efficiency  of  the  management  of  the  different 
producing  copper  mines,  and  shows  a  condition  that  cer- 
tainly can  be  and  should  be  remedied. 

Reports  Could  Show  Cost  Elements 
There  is  no  reason  why  all  the  producing  copper  com- 
panies cannot  easily  arrange,  without  any  great  change 
in  their  present  accounting  and  costing  systems,  to  show- 
in  their  reports  total  operating  cost  and  net  operating 
cost  after  deducting  credits.  The  big  low-grade  com- 
panies could  easily  show,  in  addition  to  their  total  gross 
and  net  operating  costs,  their  cost  for  administration, 
depreciation  and  depletion,  which  would  give  their  total 
production  cost;  and  if  the  other  copper-mining  com- 
panies would  get  together  and  reach  some  fair  and 
definite  agreement  with  the  Government  as  to  deter- 
mining depreciation  and  depletion  allowances  they  could 
likewise  .show  their  total  production  costs,  and  also  ob- 
tain a  fairer  determination  of  net  income  for  taxation 
purposes. 

As  shown  in  the  .Inly  28  issue  of  the  Jnurnal,  under 
the  heading  "Average  Price  of  Copper  in  1016."  the  fact 
that  out  of  fifteen  copper  companies  producing  elec- 
trolytic copper,  which  reported  their  average  price  re- 
ceived for  copper  .sold,  there  were  eight  different  meth- 
ods used  in  arriving  at  the  average  price  received  for 
copper  sold,  would  lead  one  to  believe  that  the  reports 
of  operations,  costs,  earnings,  etc..  of  the  different  pro- 
ducing copper  companies  certainly  could  be  improved 
upon  to  the  benefit  of  the  companies  themselves,  their 
stockholders,  and  all  others  interested  or  concerned. 
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Government  Fixes  Coal  Prices 

President  Wilson  announced  on  Aug.  21  the  scale  of 
prices  fixed  by  the  Government  for  bituminous  coal  at 
the  mine,  at  approximately  $2  per  ton  of  2000  lb.,  or  $1 
a  ton  less  than  the  price  tentatively  agreed  upon  at  the 
recent  conference  of  the  Coal  Production  Committee  and 

COAL  PRICES  FJXED  BY  PRESIDENT 
Per  Ton  of  2,000  Lb.,  F.  O.  B.  Mine 

Run 

of  Min  > 

2  00 

2  00 

2  00 


Pennsylvania ... 

Maryland     2  00  2.5 

West  Virginia 2  00  2^5 

W.  Virginia  (N.  River) 2   15  2  40 

Virginia 2  00  2  .:5 

Ohio  (thick  vein) 2  00  2  25 

Ohio  (thin  vein) 2  35  2  60 

Kentucky 1  95  2  20 

Kentucky  (Jellico) 2  40  2  65 

Alabama  (big  seam)                                        1.90  2   15 

-Alabama  (Pratt,  Ja?ger  and  Corona)      2   15  2  40 

Alabama  (Cahaba  and  Black  Creek) 2  40  2  65 

Tennessee  (Eastern) 2.  30  2.55 

Tennessee  (Jellico) 2  40  2  65 

Indiana I   95  2  20 

Illinois 1.95  2  20 

Illinois  (third  vein) 2  40  2  65 

Arkansas 2  65  2  90 

Iowa 2  70  2  95 

Kansas 2.  55  2  80 

Missouri 2.70  2  95 

Oklahoma 3.05  3  30 

Texas   2.65  2  90 

Colorado 2. 45  2  70 

Montana 2.70  2  95 

Xew  Mexico 2.40  2  65 

Wyoming 2. 50  2.  75 

Utah 2.60  2  85 

Washington 3  25  3  50 


Slack  or 
Screenings 
1  75 
1  75 
I  75 
1  90 
1   75 

1  75 

2  10 

1  70 

2  15 
I  65 

1  90 

2  15 
2  05 
2  15 
I  70 

1  70 

2  15 
2  40 
2  45 
2  30 
2  45 
2  80 
2  40 
2.20 
2  45 
2  15 
2  25 

2  35 

3  00 


the  operators.  The  President's  statement  is  printed 
elsewhere  in  this  issue  and  the  prices  allotted  for  the 
different  districts  are  shown  in  the  accompanying 
table. 


The  Formation  of  Zinc  Ferrate 

E.  H.  Hamilton,  G.  Murray  and  D.  Mcintosh,  of  the 
Consolidated  Mining  and  Smelting  Co.,  Trail,  B.  C,  pub- 
ished  in  the  July  Bulletin  of  the  Canadian  Mining  In- 
stitute a  paper  explaining  the  low  solubility  of  zinc  in 
some  roasted  blendes  in  dilute  sulphuric  acid.  This 
solubility,  as  is  well  known,  is  due  to  the  combination  of 
zinc  oxide  with  an  oxide  of  iron,  the  compound  being 
referred  to  commonly  as  zinc  ferrite.  The  present 
author  consider  that  it  will  be  best  to  speak  of  the  com- 
pound of  zinc  oxide  with  ferric  as  ferrate  and  with 
ferrous  oxide  as  ferrite. 

The  authors  present  some  interesting  experimental 
data.     A  summary  is  as  follows : 

1.  It  is  proved  that  zinc  oxide  and  ferric  oxide  will 
combine  readily  at  temperature  above  1200°  F.,  the 
amount  of  combination  depending  principally  on  the  tem- 
perature and  the  time. 

In  the  roasting  of  the  ore  in  the  Wedge  furnace,  how- 
ever, in  order  to  desulphurize  the  ore  sufficiently,  it  is 
not  possible  to  keep  the  temperature  down  to  a  point  at 
which  the  formation  of  ferrate  does  not  occur.  In  the 
upper  part  of  the  furnace,  especially,  it  is  difficult  to 
keep  the  ore  from  becoming  too  hot,  owing  to  the  large 
amount  of  sulphur  present,  but  it  is  possible  that  by  de- 
creasing the  frequency  of  the  rabbling  the  ore  might  be 
kept  for  a  longer  period  in  the  furnace  and  subjected  to 
a  lower  temperature,  as  the  more  rapid  the  stirring 
while  the  sulphur  is  burning  the  higher  the  temperature 
attained.  In  connection  with  this,  in  the  case  of  the 
"Sullivan"  ore  as  at  preseW -reastedf  the  maxtmum 
amount  of  ferrate  seems  to  be  formed,  as  some  of  the 


regular  roast  was  heated  to  a  temperature  of  1500°  for 
5  hours  and  the  extraction  on  this  material  was  no 
worse  than  on  the  original. 

2.  Free  alumina  combines  with  zinc  oxide,  but  when 
present  as  a  silicate,  the  amount  of  combination  is  neg- 
ligible. 

3.  There  are  four  ways  in  which  a  better  extraction 
of  zinc  might  be  obtained  from  an  ore  high  in  iron. 

a.  By  roasting  at  a  low  temperature.  (The  remarks 
made  at  the  beginning  of  the  summary  apply  to  this 
point.) 

b.  By  eliminating  the  iron  before  roasting. 

c.  By  the  addition  of  some  substance  to  the  ore  which 
would  prevent  the  combination  of  the  two  oxides. 

d.  By  finding  some  solvent  for  the  zinc  would  leave 
the  iron  oxide  undissolved. 


St.  Louis  Meeting  of  Mining  Engineers 

The  American  Institute  of  Mining  Engineers  will 
hold  its  115th  meeting  at  St.  Louis,  Mo.,  on  Oct.  8-13. 
The  engineers  will  be  guests  of  the  St.  Louis  Section  of 
the  Institute,  the  chairman  of  committees  including  a 
number  of  well-known  names.  Among  them  are  H.  A. 
Buehler,  state  geologist  of  Missouri;  F.  W.  DeWolf. 
Illinois,  past  president  of  the  Association  of  State  Geolo- 
gists; James  E.  Castleton,  A.  H.  Wheeler  and  E.  F. 
Goltra,  of  St.  Louis. 

The  program  includes  trips  to  the  Joplin-Miami  dis- 
trict, and  the  oil  fields  of  Tulsa,  Okla.,  also  an  inspection 
of  the  coal  resources  of  Illinois.  The  meeting  will  be 
of  a  patriotic  nature  and  methods  of  conserving  the 
present  supply  and  increasing  the  output  of  war  min- 
erals will  receive  attention. 

The  Institute  now  numbers  m.ore  than  6000  members 
and  representatives  of  all  the  principal  American  min- 
ing centers  will  be  present. 


Mineral  Exports  of  Spain 

The  following  table  showing  the  principal  exports  of 
minerals  and  metals  from  Spain,  is  given  in  a  supple- 
ment to  Commerce  Reports,  dated  June  22,  1917: 


Substance 

Copper  ore 

Copper  precipitate 

Copper  bars 

•  Iron  pyrites  

Iron  and  steel,  manufactures  of 

Lead,  in  pigs 161,322 

Quicksilver. , 

Salt 

Sphalerite  or  blende 

Zinc,  in  pigs  and  sheets  


1915 

1916 

Metric  Tons 

Metric  Tons 

30,146 

45,626 

10,443 

11,432 

16.058 

12,895 

4,449.273 

5,148,317 

2,263,216 

2,743.924 

125,838 

117,667 

161,322 

173,345 

1,121 

1,276 

487.567 

425,022 

11,570 

59.734 

4.581 

4,856 

Exports  of  metals  and  minerals  for  the  four  months 
ended  Apr.  30  are  reported  by  the  Revista  Minera,  in 
metric  tons: 


1916 

Iron 32,891 

Copper 4,393 


1917 
37,436 

5,983 

3,623 
46.432 

1,495 


1916 
1,552,966 
23,621 


1917 
1,590,117 
9.215 


Lead 64,229 

Zinc...    1.892 

Qui  ksilviT 830       

Manganese 356  2, 1 96 

Pyrites 1,024,895  638,823 

Exports  of  salt  decreased  from  133,157  tons  in  1916 
to  89,516  tons  in  1917.  Imports  of  coal  were  536,020 
tons,  a  decrease  of  20,680  tons;  of-«eke,.  28,194  tons,  a 
decrease  of  31,636  tons. 
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Arrhibald  Stark  and  William  B.  Wright 
liave  left  England  for  Mexico. 

Robert  K.  Crannton  is  on  a  two  weeks' 
trip  In  Colorado  and  Idaho  on  professional 
work. 

Grorve  A.  Easiey  sailed  from  New  Or- 
leans on  Aug.  17  for  Panama  en  route  to 
La   Paz.   Bolivia. 

Edwin  E.  Chasp  &  Son  have  gone  to 
Jarbidge.  Xev.,  and  will  return  to  Denver 
the  last  of  August. 

S.  Harbert  Hamilton,  mining  geologist 
and  engineer,  has  moved  to  701  Colonial 
Trust  Building.  Philadelphia. 

Dyke  V.  Keedy,  who  has  been  in  the 
Guianas  in  South  America  since  January, 
will  arrive  in  New  York  about  Sept.   1. 

Ellard  W.  Car-son,  manager  of  the 
Oceanic  quicksilver  mine.  Cambria,  Calif.. 
Is  examining  mines  in  northeastern  Nevada. 

President  Rodolphe  t.  AgaHsiz.  of  the. 
Calumet  &  Hecla.  has  been  at  Calumet  in- 
specting the  Calumet  &  Hecla  and  its  sub- 
sidiaries. 

Col.  Robert  M.  Thompson  has  been  elected 
a  director  of  the  Consolidated  .'Arizona 
Smelting  Co.,  in  place  of  Alfred  E.  Cortis. 
resigned. 

Ray  Larey,  of  the  engineering  staff  of 
the  Ray  Consolidated  Mining  Co..  has  joined 
the  British  engineering  corps  and  left  for 
the  front. 

K.  .M.  Rabb,  superintendent  of  the  Tom 
Reed  mine,  has  returned  to  Oatman.  Ariz  . 
after  a  month's  absence,  during  which  time 
he  visited  various  camps  in  Colorado  and 
Arizona. 

O.  P.  Hood  has  been  placed  in  general 
charge  of  the  Pittsburgh  station  of  the 
Bureau  of  Mines.  His  title  is  chief  me- 
chanical engineer.  Lauson  Stone  has  been 
made  superintendent  of  the  station. 

O.  Howard  Ferguson,  Minister  of  Lands. 
Fore.sts  and  Mines  for  Ontario,  Can.,  is 
making  an  extended  trip  through  north- 
western Ontario  to  familiarize  himself  with 
the  Industrial  conditions  of  the  region. 

George  A.  I.Bird,  who  has  recently  been 
on  the  editorial  staff  of  the  "Journal."  has 
gone  to  the  Southwest  to  visit  the  Gulf 
and  Midcontinental  fields,  preparatory  to 
going  to  South  America  to  take  charge  of 
the  developinent  of  an  oil  field. 

Prof.  Mllo  F.  Kelrhum,  dean  of  the  Col- 
lege of  Engineering  of  the  I'ntversity  of 
Colorado,  was  elected  president  of  the  So- 
ciety for  the  Promotion  of  Engineering 
Education  at  the  annual  meeting  of  the 
society  recently  held  at  Washington,  D.   C. 

C.  E.  Jnllhn,  of  the  Bureau  of  Mines 
.staff,  has  returned  from  an  examination  of 
pvrrhotlte  deposits  In  Maine  and  an  in- 
spection of  the  Canadian  nickel  mines.  He 
will  now  Inspect  the  nickel-cobalt  proper- 
ties at  La  Motte  and  Frcderlcktown,  Mis- 
souri. 

<Bpt.  Edwin  r.  Erkel,  E.  O.  R.  C.  has 
given  up  his  practice  in  engineering  and 
mining  geolngv  and  has  closed  his  office  in 
the  Munsev  niillding.  Washington  His  ad- 
dress for  the  Immedl.Tte  future  is  Head- 
quarters, American  Expeditionary  Force. 
France. 

Henry  M.  Payne,  consulting  mining  engi- 
neer, will  remove  his  office  Sept  1  from  the 
Woolworth  Building.  New  York,  to  1203 
Chamber  of  Commerce  Building.  Pittsburgh. 
Penn  .  where  he  will  take  the  position  of 
nssl.stnnt  to  the  president  of  the  Bertha  and 
affiliated  coal  companies. 

Frank  W.  OeWnlf,  director  of  the  Illinois 
Oeologlral  .Survey,  lins  begun  his  work  In 
WB.'<hlnglon  ns  assistant  direetnr  of  the 
Bureau  of  Mines.  Mr  DeWnlf  has  been 
"loaned"  to  the  Federal  flovernment  for 
three  months  br  the  State  of  TlMnols,  which 
la  paying  his  salary  and  expenses. 

F.  «.  Cotlrell,  chief  metallurgist  of  the 
Bureau  of  Mines,  will  spend  the  next  two 
months  In  the  field  He  experts  to  visit 
most  of  the  mining-experiment  stations  of 
the  Bureau  and  will  pay  special  attention 
to  metnllurglinl  wnrk  In  progress  at  Ana- 
conda and   In  the  Creur  d'Alene  districts 

W,  C.  Thoma».  cr 

Wolf  Arizona  Copp, 
In  Newark.  N  J  .  rnnforrlng  with  the  pres- 
ident ..Ti  fMi'ir.  op. rations  of  the  company's 
nr'M  ■'■e    Ariz      His  address  un- 

til  '     he    CO    Hugo    C     Wolf, 

N.  tine  A  Reftnlng  Co.,  New. 

ark 

Frank  I.  EIIU  has  recently  opened  ofllces 
Itt  II 2R  Farmers'  Bank  Building.  Pitts- 
burgh, ns  general  contracting  engineer.  Mr. 


Ellis  had  charge  of  the  designing,  building 
and  puting  in  operation  of  the  new  pii)e 
mills  of  the  Jones  &  Laughlin  Steel  Co.  at 
Aliquippa.  Penn.  He  was  al.so  chief  engi- 
neer for  12  years  of  the  United  Engineer- 
ing &  Foundry  Co..  Pittsburgh,  and  later 
was  general  manager  of  the  pipe  mills  of 
the  Mark  Manufacturing  Co.  at  Zanesville, 
Ohio. 

Dr.  A.  B.  Marallum  of  Toronto  Univer- 
sity. Dr.  R.  F.  Ruttan  and  Dr.  Frank  D. 
.^danu.  of  McGill  I'niversity.  members  of 
the  Canadian  .Advisory  Council  of  Scientific 
and  Industrial  Research,  have  returned 
from  an  extended  tour  of  western  Canada 
where  they  delivered  many  addresses  and 
held  conferences  with  commercial  and  tech- 
nical organizations  with  the  object  of  pro- 
moting research  work.  They  will  make  a 
report  of  their  investigations  to  the  Cana- 
dian government. 

Eugene  Meyer,  .Jr.,  and  Charles  .1.  Thnr- 
nauer,  composing  the  firm  of  Kugene  Meyer, 
Jr.  &  Co  .  of  New  York,  will  dissolve  part- 
nership on  Sept  .TO.  This  firm  has  been 
prominent  in  the  past  in  financing  several 
large  mining  companies.  Mr,  Meyer,  the 
senior  partner,  has  b?en  in  Washington 
assisting  the  .\dvisory  Commission  of  the 
Council  of  National  Defense  since  .\merica's 
entry  into  the  war  He  is  a  director  of  the 
In.spiration  Consolidated  and  Utah  Copper 
companies        i^r      Thurnauer     is     a     French 


Obituary 


Antone  Joseph  died  at  his  home  in  Yreka. 
Calif.,  on  July  24,  at  the  age  of  72.  He  was 
among  the  pioneers  who  attracted  prospec- 
tors to  the  mining  regions  of  northern  Cali- 
fornia. 

Thomas  Silva  died  at  Plymouth.  Calif, 
on  July  20,  aged  93  years.  He  was  a  native 
of  Portugal  and  one  of  the  early  California 
pioneers,  the  discovery  of  gold  having 
brought  him  to  Eldorado  County  in  1850. 

Charles  W.  Kempton,  a  mining  engineer, 
died  on  July  26  in  the  Westboro  State  Hos- 
pital in  Massachusetts  at  the  age  of  70 
years.  Upon  graduation  from  high  school, 
he  was  employed  in  the  office  of  J.  Herbert 
Shedd,  of  Boston,  where  he  studied  engi- 
neering. Later  he  took  a  position  in  the 
engineer's  office  of  the  Proprietors  of  I.,ocks 
and  Canals  at  Lawrence.  Mass  .  remaining 
there  several  years  In  1880  he  opened  an 
office  in  New  York  City  as  mining  engineer, 
which  he  maintained  until  health  forced 
him  to  give  up  his  business  in  1910.  Dur- 
ing this  period  he  traveled  widely  He  w.as 
successful  in  practice  and  introduced  vari- 
ous processes  in  silver-ore  reduction  in 
Honduras  and  el.sewhere  He  was  a  mem- 
ber of  several  clubs  and  societies,  including 
the  Engineers'  Cluh  and  the  American  In- 
stitute of  Mining  Engineers. 


Societies 


Ameriran  Institute  of  Mining  Engineers. 
I^tah  Section,  recently  issued  an  appeal  for 
donations  of  hooks  of  all  kinds.  Including 
technical  works,  to  supply  the  camps  and 
cantonments  of  .soldiers  with  rending 
matter, 

American  Eieetrorhemieal  Society — At 
the  meeting  of  the  hoard  of  directors  on 
July  27.  there  were  elected  28  new  members 
to  the  society  The  next  meeting  of  the 
board  will  be  on  Aug  25  The  program  of 
the  fall  meeting  at  nttshurgh  on  Get  3-6. 
will  Include,  In  addition  to  the  symimslum 
on  electrochemical  war  supplies  previously 
nnnovmced,  optional  excursions  to  various 
plants  and  Institutes  in  Pittsburgh  and 
vicinity  A  large  number  of  papers  have 
been  promised  for  this  meeting. 

National  Safety  Congress  will  be  held  at 
the  Hotel  Aslor.  New  York,  on  .Sept  10-11 
inclusive  The  first  day  will  be  given  over 
to  special  committee  meetings  On  Tues- 
day. .Sept  11,  the  annual  meeting  will  lake 
place  at  which  ofllcers  for  the  ensuing  year 
will  be  elected  The  Iron-and-steel  section 
will  hold  afternoon  sessions  on  Sept  12.  IS, 
U,  at  which  several  addresses  will  be  made, 
including  one  bv  I,  II  Burnett,  assistant 
to  the  president,  '"nrnegle  Steel  Co  ,  on 
"ITnsettled  Accident  Prevention  Problems 
In    Iron   and   Steel    Industries" 

Hnnth  Afrlran  Inslltnlinn  of  Engineers 
recently  elected  the  following  as  oitu-ers  for 
the  ensuing  year,  the  election  of  president 
being  unavoidably  deferred  Vice  presl- 
dents.  V,  O  Izod  and  C  P  I,eslle;  honor- 
nry  treasurer.  Kd»vard  Goffe  :  auditor,  P 
W.    Bompns;    honorary    solicitors.    Ilnymnn 


and  Godfrey ;  members  of  council :  Percy 
Cazalet.  G.  M.  Clark.  W.  Eldon  Dew,  W. 
Ingham.  J.  W  Kirkland.  E.  J  Laschinger, 
S.  McChesney.  H.  Newbery.  John  Orr,  T.  G. 
Otley.  C.  B.  Patrick  and  J.  J.  Wessels. 
Alfred  Williams  has  been  elected  to  repre- 
sent the  Kimberley  branch  on  the  council, 
and  the  retiring  president  is  also  a  member 
ex-ofhcio. 

Vnited  Engineering  Societies  Engineering 
Council  has  held  two  meetings  since  its 
organization  on  June  27.  1917.  which  meet- 
ings were  on  July  13  and  July  26.  The 
following  standing  committees  were  ap- 
pointed :  On  public  affairs.  Charles  Whiting 
Baker.  G.  F.  Swain.  Sidney  J.  Jennings  and 
E.  W.  Rice.  Jr.  :  on  rules.  J.  Parke  Chan- 
ning.  Clemens  Herschel.  N.  A.  Carle  and 
D.  S.  Jacobus ;  on  finance.  B.  B.  Thayer. 
I.  E.  Moultrop.  Calvert  Townley  and  .-Mex- 
ander  C.  Humphreys.  A  war-inventory 
committee  was  created  including  H.  ^'. 
Buck,  A.  M.  Greene.  Jr.,  and  E.  B.  Kirkby 
to  cooperate  with  the  Naval  .-Vdvisory  Board 
and  departments  at  Washington  in  present- 
ing to  engineers  war  problems  that  can  be 
solved  by  invention.  George  J.  Foran.  E. 
B.  Sturgis.  A.  S.  Mc.Mlister  and  A.  D.  Flinn 
were  appointed  a  committee  to  secure  such 
information  about  engineers  in  the  country 
as  will  help  the  war-inventions  committee 
in  its  work. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c  each. 

Copper  Learhing — Method  of  Treating 
Copper-Bearing  Substances.  Charles  S. 
Bradley.  New  York.  N.  Y.  (U.  S.  No. 
1.236.046  :  Aug.   7.   1917.} 

Cyanogen  Compounds — Process  of  Manu- 
facturing Cyanogen  Compounds.  Hans 
Foersterling.  Herbert  Philipp  and  Ralph 
Nelson  Sargent.  Perth  Amboy.  N.  J.,  as- 
signors to  the  Roessler  &  Hasslacher  Chem- 
ical Co..  New  York.  N.  Y.  (U.  S.  No.  1.235.- 
887  ;   Aug.    7.   1917.) 

Digging  Marhine.  William  L.  Scott.  Mon- 
treal. Quebec.  Canada.  (U.  S.  No.  1,236.- 
112  :  Aug.   7.  1917.) 

Drilling  Apparatus.  George  H.  Gilman. 
Claremont.  N.  H..  a.ssignor.  by  mesne  as- 
signments, to  Sullivan  Machinery  Co..  Bos- 
ton, Mass.  (U.  S.  No.  1.236.371;  Aug.  7. 
1917.) 

Drill  Stem  and  Method  of  Making  the 
Same.  Robert  I.ee  Burn.s.  Taft.  Calif. 
(U.   S.   No.   1,236.145:   Aug.   7.   1917) 

Electrolysis — Apparatus  for  the  Produc- 
tion of  Zinc.  Copper  or  Other  Metals  by 
Electrolysis.  Marcel  Perreur-Lloyd.  Bou- 
logne-sur-Seine.  France,  a.ssignor  to  Marie 
Victorine  Ballly.  Widow  Garin,  Paris. 
France.  (U.  S.  No.  1,236,723,  1,235,724 : 
Aug.   7.   1917.) 

Flotation  of  Ores.  Raymond  F.  Bacon. 
Pittsburgh,  Penn..  a.ssignor  to  Metals  Re- 
.seatch  Co..  New  York,  N.  Y.  (U.  S.  No. 
1.235.954  ;   Aug.    7.    1917.) 

Rnlary-Miil  Conslrurtlon.  Milton  F.  Wil- 
liams. St  Louis.  Mo.  assignor  to  Williams 
Patent  Crusher  and  Pulverizer  Co.  St. 
I^uis.  Mo  (U.  S.  No  1.335.868:  Aug.  7, 
1917  ) 

Titanium  Oxide — Process  for  Obtaining 
Oxide  of  Titanium  From  Materials  Incor- 
porating f>ther  Substances.  I.,ouis  E.  Bar- 
ton. Niagara  Falls.  N  Y  .  a.sslgnor  to  the 
Titanium  Alloy  Man\ifaclurlng  Co..  New- 
York.  N.  Y.  (U.  S  No.  1.236.638  ;  Aug.  7. 
1917  ) 

Tungsten  Alloys — Process  of  Formlnir 
High-Percentage  Tungsten  AlIo>'B.  Hans 
Goldschmldt  and  Otto  Well.  Rs.sen-on-the- 
Ruhr.  Germany,  assignors  to  Goldschmldt 
Thermit  Co.  New  York.  N.  Y.  (U.  S  No. 
1.235.969  ;   Aug.   7.    1917  ) 

Tungsten-Molybdenum  Alloy  —  Alloy  of 
Tungsten  and  Molybdenum  Frank  A. 
Fahrenwald.  (Cleveland.  Ghio  dedicated,  by 
mesne  assignments,  to  the  Government  of 
the  United  States  of  America  and  to  the 
people  of  the  United  Stales  of  America. 
(U    S    No    1. 236. 384:   Aug    7.   1917) 

Tungsten-Molybdennm  — Process  of  Coat- 
ing Tungsten  or  Molvl.deniim  with  Noble 
Metals  Frank  A.  Fahrenwald.  Cleveland. 
Ohio,  dedicated,  by  mesne  assignments,  to 
the  Government  of  the  United  States  of 
America  and  to  the  people  of  the  United 
States  of  America.  (U  S  No  1.236.383: 
Aug    7.   1917  ) 

rnlltng  Metals,  Apparatus  For.  Augus- 
tus Kellogg  Sloan.  Brooklyn.  N.  Y.  (U.  S 
No    1.235.608;  Aug    7.   191*  ) 
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SAN  FRANCISCO — Aas.  15 
New  Oil  Weils  reported  to  the  State  Min- 
ing Bureau,  in  tlie  wee!:  ended  Aug.  ■'. 
numbered  only  six  and  is  tlie  lowest  re- 
corded— except  one  other  weeli — in  the 
present  vear.  Total  number  of  new  wells 
since  Jan.  1  is  673.  There  is  no  definite 
indication  of  general  decline  in  the  bringing 
in  of  new  wells,  which  may  be  expected 
from  a  shortage  of  casing  and  other  ma- 
terial. But  the  fact  that  the  Midway-Sun- 
set started  only  one  new  well  in  the  week 
is  setting  some  people  to  thinking.  The 
number  of  wells  in  course  of  drilling  and 
ready  for  test  of  water  shut-off  is  22,  which 
is  near  the  normal  ;  and  the  wells  being 
deepened  or  redrilled  to  maintain  or  in- 
crease production  were  15,  which  is  also 
about  the  usual  number.  Only  five  wells 
were  abandoned  in  the  week,  making  a 
total  of  211  for  the  year.  But  abandonment 
does  not  often  correspond  with  other  ac- 
tivities or  operation. 

Loring  Interests  operating  various  gold 
properties  including  Calaveras  Consolidated 
Syndicate  at  Melones,  in  Calaveras  County 
Dutch-App  mine  in  Tuolumne  County,  and 
the  Hardenberg  mine  in  Amador  County, 
are  preparing  for  increased  outputs  owing 
to  new  installations.  The  Calaveras  Con- 
solidated Syndicate,  W.  J.  Loring.  manager, 
has  installed  a  new  electric  hoist  capable 
of  hoisting  from  1000-ft.  depth  lifting 
loaded  1-ton  skips.  The  3-stamp  experi- 
mental mill  has  been  running  continuously 
since  Apr.  1,  1917.  and  has  treated  a  total 
of  2130  tons  of  ore,  averaging  about  $3  7.5 
per  ton;  the  concentrates  averaging  $57 
per  ton  and  saving  about  12'"r  of  that 
value.  Company  is  now  installing  and  ex- 
pects soon  to  begin  operation  of  a  new  10- 
stamp  mill  equipped  with  125n-lb.  stamps, 
with  capacity  of  90  to  100  tons  in  24  hr. 
Owing  to  the  difficulty  of  obtaining  machin- 
ery the  installation  of  flotation  plant,  con- 
templated has  been  held  in  abeyance  until 
the  mill,  which  will  be  supplied  with  Frue 
vanners,  has  been  put  in  commission.  Bv 
grinding  the  ore  to  80-mesh  it  is  expected 
to  recover  93 "^r  of  the  assay  value  of  th^' 
ore,  producing  a  concentrate  valued  at  $52 
per  ton.  Experiment  in  the  treatment  of 
the  flotation  concentrate  has  been  made 
and  it  is  found  that  the  reagents  used  in 
flotation  have  no  injurious  effect  in  dis- 
solving or  precipitation  of  the  gold.  The 
Dutch-App  mine  in  Tuolumne  County  is 
operating  with  40  men.  Deepening  the 
Dutch  shaft  has  started  and  will  be  car- 
ried down  from  the  1800-ft.  level  to  the 
2200-ft.  point.  Levels  will  be  opened  at 
2200  and  2000-ft.  points.  It  is  probable 
that  drifts  at  these  points  will  total  at 
least  1600  ft.  This  is  the  present  tenta- 
tive plan.  Recent  development  on  the  2150- 
ft.  level,  reached  from  the  winze  near  the 
boundary  between  the  Dutch  and  the.  Anp 
mines,  has  been  highly  satisfactory.  The 
Heslop  vein  proved  by  this  development 
showed  better  than  at  any  other  point  be- 
low the  1500-ft.  level.  In  addition  to  tiie 
Heslop  orebody.  lenses  of  good  size  have 
been  disclosed  carrying  a  high  percentage 
of  sulphides,  the  assay  value  of  the  ore 
averaging  $11.50  per  ton.  Driving  south 
on  the  2150  level  the  nuartz  vein  bing  on 
the  east  side  of  the  Heslop  orebody.  and 
averaging  2  0  in.  in  width,  contains  silver 
ranging  from  a  few  ounces  to  56  oz.  per 
ton.  Sufficient  work  has  not  been  done  on 
this  silver-bearing  vein  to  reach  a  definite 
determination  as  to  what  this  particular 
character  of  ore  means  at  this  point.  Plans 
and  specifications  for  a  new  mill  are  under 
way  and  the  management  hopes  to  order 
the  plant  soon.  It  will  consist  of  ball  mills 
and  flotation,  and  it  is  expected  to  be  an 
extremelv  simple  and  effective  reduction 
plant.  The  Hardenberg  mine  in  Amador 
County  is  continuing  development.  The  ver- 
tical main  working  shaft  has  been  deepened 
from  1000  ft.  to  1500  ft.  and  three  levels 
have  been  opened  at  the  1200-,  1334-.  and 
1500-ft.  points.  The  vein  has  been  inter- 
sected at  the  lower  level  at  a  point  between 
the  north  and  south  shoots  and  it  is  ex- 
pected soon  to  reach  these  shoots,  as  the 
crosscuts  are  being  driven  at  the  rate  of 
80  to  100  ft.  a  week.  There  is  improve- 
ment in  the  vein  material  shown  between 
the  1200-  and  1334-ft.  points,  being  better 
defined  at  the  latter  level.  It  is  expected 
to   find   a   more   solid   condition   of  the   vein 


at  the  1500,  and  this  has  induced  the  man- 
agement to  continue  the  development  pro- 
gram to  that  depth.  Mr.  Loring  states 
that  this  conclusion  is  based  on  the  well- 
known  fact  that  the  oreshoots  in  the  Mother 
Lode  vein  system  have  been  proved  to  lie  in 
horizontal  planes.  Where  the  oreshoots 
have  been  proved  of  payable  values  at  or 
near  the  surface,  the  pay  is  invariably 
extended  to  several  hundred  feet  in  depth, 
and  a  poor  zone  encountered  at  deeper 
sinking.  Still  the  rule  obtains  that  other 
oreshoots  may  be  and  are  found  below  the 
horizontal  poor  zones.  It  is  also  true  that 
the  horizons  at  which  the  poor  and  the 
payable  zones  have  been  encountered  are 
at  practically  the  same  depth  in  the  seve- 
ral  mines  of  the   Mother  Lode. 

BUTTE — Aug.    31 

(By  Telegraph) 
Labor  Condition  continues  unsatisfactory. 
While  new  men  constantly  report  for  work 
at  the  mines,  others  in  equally  large  num- 
bers quit  after  working  a  few  shifts.  Due 
to  reduced  output  at  the  mines,  many  men 
have  been  laid  off  at  the  smelteries.  The 
output  of  copper  is  still  less  than  half  of 
normal.  While  several  thousand  miners 
have  left  the  district,  there  are  still  several 
thousand  here  who  refuse  to  return  to  work 
without  a  wage  settlement  and  abolition  of 
rustling-card  system.  At  mass  meeting  last 
Saturday,  addressed  by  representative 
Jeannette  Rankin,  miners  declared  to  her 
in  answer  to  question  asked,  that  they 
would  return  to  work  if  rustling  card  was 
done  away  with,  and  leaders  of  strikers  so 
assured  her  personally,  but  in  their  own 
meeting  last  night  many  speakers  among 
strikers  denounced  men  who  say  they  would 
return  to  work.  These  hold  for  flat  $6 
per  day  and  no  card  system.  They  also 
demand  investigation  of  safety  conditions 
in  mines.  Anaconda  oflicials  have  been 
urged  by  citizens  to  grant  concessions  to 
men  regarding  rustling  card,  but  officers 
declare  card  will  not  be  abandoned.  Rep- 
resentative Rankin  declared  that  if  the 
mines  are  not  operated  by  companies, 
thev  will  be  taken  over  by  the  Government. 
She"  urged  the  men  and  companies  to  get 
together  in  this  crisis  of  the  nation  and 
show  their  patriotism  by  making  mutual 
concessions. 

BUTTE — Aug.    16 

Manganese,    Butte's     Newest    Product,    is 

attracting  increasing  attention.  Gold,  sil- 
ver, copper  and  zinc,  produced  on  as  large 
a  scale  as  Butte  has  to  its  credit,  would 
seem  marvelous  enough  for  any  single 
mining  district  only  a  few  square  miles 
in  extent.  But  it  now  appears  that  the 
camp  is  to  enter  on  a  new  venture  in  the 
production  of  manganese  ore.  The  exist- 
ence of  manganese  ores  in  the  Butte  district 
has,  of  course,  been  known  for  years  but 
the  profitable  exploitation  of  these  ores  in 
competition  with  the  supply  coming  to 
America  chiefly  from  India  and  Brazil  has 
heretofore  been  impossible.  With  the  cur- 
tailment of  this  supply  due  to  the  war  and 
the  market  price  as  high  as  $1.20  per  unit 
for  high-grade  manganese  ore.  buyers  of 
such  ore  have  been  in  Butte  for  some  time 
making  arrangements  for  the  purchase  of 
manganese  ores  in  quantity,  offering  at- 
tractive inducements  to  mine  owners  and 
prospectors  who  are  in  a  position  to  fur- 
nish such  ores.  Lender  this  stimulus,  the 
most  availatjle  deposits  of  manganese  ore 
in  the  Butte  camp  are  now  being  exploited 
by  owners  and  leasers. 

Hayden-Stone  Interests  have  taken  over 
another  group  of  zinc  and  silver  mines  in 
the  Butte  district.  The  new  group  con- 
sists of  nine  claims,  situated  in  the  south- 
western section  of  the  district,  adjoining  the 
Britannia  mine,  which  is  being  developed 
by  W.  L.  Creden.  Included  in  the  new 
group  is  the  Germania  mine,  an  old-time 
silver  producer,  but  which  has  bee'^  idle 
ever  since  silver  was  demonetized.  When 
the  Germania  was  worked,  the  zinc  ore 
in  the  property  had  no  value,  in  fact  was 
a  detriment  to  the  recovery  of  the  other 
minerals.  Surface  developments  on  the 
i>ronerty  also  sho\v  the  presence  of  man- 
ganese ores,  which  are  just  now  in  great 
demand.  The  Germania  has  a  shaft  400  ft. 
deep,  with  extensive  drifts  run  from  the 
100-.  200-  and  3flO-ft.  levels.  Over  1000 
ft.   of  drifts  were    made  in    the   early  davs. 


There  are  several  other  shafts  in  the 
group  of  nine  claims.  The  Germania  work- 
ings are  full  of  water  and  it  will  probably 
take  two  months  to  get  the  water  out  and 
prepare  for  development  work.  Old  records 
of  the  Germania  show  that  it  had  a  large 
vein  of  ore  running  high  in  silver  and 
zinc.  The  property  belonged  to  James  A. 
Murray,  a  private  banker,  who  has  owned 
much  mining  property  in  the  Butte  district, 
but  who  has  never  developed  any  mine. 
The  mines  have  been  taken  over  b.v  J.  L. 
Bruce,  as  trustee.  Bruce  is  general  man- 
ager of  the  Butte  &  Superior,  and  it  is 
probable  that  a  new  company  will  be 
formed  to  carry  on  operations  on  the  new 
property  as  soon  as  the  preliminary  de- 
velopment work  is  completed.  The  south- 
western section  of  the  Butte  district  is  com- 
ing to  the  front  wonderfully,  as  many 
of  the  old  properties  there  are  found  to 
be  rich  in  silver,  zinc  and  manganese.  In 
this  section  are  situated  the  Kmma  mine 
of  the  Butte  Copper  and  Zinc,  the  Ophir  of 
the  Butte-Detroit  company,  the  Britannia 
of  the  Creden  syndicate,  and  Senator  W.  A, 
Clark  has  just  started  work  on  some  of 
his  property  in  that  section,  included  in  the 
old  Travonia  group. 

DENVER — Aug.  16 

Gold  Dredging  in  Lake  Count.v  continues 
to  be  profitable,  though  the  only  operation 
is  that  of  the  Derry  Ranch  Gold  Dredging 
Co.  It  happened  also  that  this  was  the 
only  mining  operation  in  the  Leadville 
region  that  continued  without  interruption 
during  the  recent  strike.  The  dredge 
started  this  year  on  Apr.  22 — about  one 
month  later  than  in  1916 — and  has  been 
recovering  about  $22,000  per  month  in  gold 
and  paying  a  monthly  dividend  of  10";^. 
This  is  only  one  example  of  latent  resources 
of  Colorado  that  have  lain  idle  for  many 
years.  Engineers  passed  by  this  property 
almost  daily  for  40  years. 

SALT  L.iKE   CITY — Aug.    11 

Adjudication  of  Water  Rights  is  sought 
between  the  state  water-rights  commission 
and  Federal  officials  in  an  effort  to  perfect 
a  system  of  cooperation.  A  bill  is  to  be 
drafted,  covering  the  subject  for  presenta- 
tion to  and  passage  by  the  next  legislature. 
A  meeting  was  held  recently  to  consider  the 
question  Aug.  8.  at  which  Governor  Bam- 
berger, Harden  Bennion,  secretary  of  state. 
Dr.  Samuel  Fortier.  chief  of  Federal  irriga- 
tion investigation.  F.  G.  Harden.  Federal 
irrigation  economist.  L  M  Winsor.  irriga- 
tion engineer  for  the  extension  division  of 
the  Agricultural  College  of  TTtah,  Prof.  O. 
W.  Israelsen  in  charge  of  irrigation  work 
at  the  Agricultural   College  were  present. 

Workmen's  Compensation  Act  — which 
went  into  force  ,\ug.  1 — has  caused  the 
Scranton  Leasing  Co.  of  Tintic  to  bring 
before  the  courts  the  question  as  to  whether 
employers  may  insure  in  participating  com- 
panies or  at  a  rate  lower  than  that  fixed 
by  the  State  Industrial  Commission  for  in- 
surance with  the  state  This  company, 
employing  30  nien.  has  applied  for  a  writ 
of  mandamus  in  the  supreme  court  to  com- 
pel the  industrial  commission  to  reinstate 
a  policy  taken  out  by  it  with  the  Inter- 
state Casualty  Co  of  Birmingham,  Ala., 
and  rejected  by  the  commission  on  the 
grounds  that  the  rate  (fixed  by  the  com- 
mission) is  $5  59  per  $100  of  employees' 
payroll  and  that  the  policy  provides  for  a 
rate  of  $5  per  $100  of  eniployees'  payroll. 
Also  the  policy — as  indicated  above — is  a 
participating  one.  and  according  to  the  rul- 
ing of  the  commission  not  allowed.  In- 
teresting questions  are  involved,  among 
them  the  method  employed  bv  the  industrial 
commission  in  arriving  at  the  rate  of  in- 
surance,  etc. 

Transport  of  Carbon  County  Coal  I«  Ap- 
proaching normal  tonnage,  as  the  work  of 
repair  to  the  Scofield  branch  of  the  Denver 
Rio  Grande  RR.  .nfter  the  heavy  damage 
from  the  Mammoth  reservoir  flood,  pro- 
gresses. The  area  flooded  comprises  over  20 
miles,  and  in  8  miles  of  this  the  line  was 
entirely  destroyed  The  railroad  expects  to 
have  an  improved  double-track  system  oper- 
ating smoothly  in  the  near  future  as  well 
as  all  the  rolling  stock  needed  for  th»  out- 
put of  the  Carbon  County  coal  mines  The 
raitooftd     will     be    readv    to     turn    over    its 
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second  track  between  Thistle  and  Helper  to 
the  Utah  Coal  Route  bv  Sept.  1  it  is 
stated.  Conscestion  at  the  Baldwin  Loco- 
motive ^\orks — owinR  to  .xiwcial  demand  for 
work  made  by  the  tJovernment — may  delay 
the  delivery  of  locomotives  to  the  new  com- 
pany. The  date  set  by  contract  for  the 
taking  over  of  the  Denver  &  Rio  Grande 
second  track  by  the  Utah  Coal  Route  Is 
\",^'  .*•  J'"''  '"■'lether  this  company  will  be 
able  to  beRin  oi>eration  before  that  date  is 
of  course  dependent  in  a  large  measure 
upon  how  soon  motive  power  will  be  avail- 
able. 

WALLACK,  IDAHO — ,\ng.  18 
.\tlempt  to  I'ninniie  the  mines  and  mills 
of  the  district  by  the  wide  distribution 
of  handbills,  which  is  evidently  the  first 
moMe  in  the  campaign,  has  aroused  con- 
siderable apprehension  among  the  mining 
companies.  .Vo  name  either  of  individual 
or  organization  appears  on  the  bills,  but 
it  is  known  that  a  special  representative 
and  organizer  of  the  International  Union 
of  Mine.  Mill  and  Smelter  workers  is  in  the 
district,  coming  here  from  Utah,  and  it  is 
a.ssumed  that  it  is  through  him  that  the 
campaign  is  to  be  inaugurated  As  is  gen- 
erally known,  this  organization  Is  the  West- 
ern Federation  of  Miners  under  a  new- 
name,  but  under  the  same  leadership 
Charles  H  Moyer  being  president  The  hand- 
bill reads  as  follows:  "MK-V  WANTED- 
The  United  States  is  in  war  for  the  purpose 
of  making  the  world  safe  for  democracy 
<  ongress  has  established  universal  .service 
and  conscription  The  labor  movement 
wants  universal  service  and  volunteers  to 
assist  m  maintaining  democracv  in  the 
Inited  States  Changing  industrial  condi- 
tions make  it  imperative  that  the  workers 
unite  at  once  to  protect  their  interests. 
I>on  t  you  think  it  is  time.  Mr  Miner  of 
the  Coeur  d'.AIenes.  that  you  join  the  union 
and  begin  to  do  your  bit  ;  time  to  forget 
that  per.sonal  grievance  and  look  ahead 
instead  of  backward?  A  campaign  for  the 
organization  of  the  district  is  under  way 
By  Labor  Day  we  want  a  lon^^  organiza- 
tion We  want  your  a.ssistance  Meetings 
this  week  at  (Jem.  Mullan.  Burke.  Wallace 
and  Nine  Mile  Boost  for  .15nn  members  in 
the  Cceur  d"Alenes  bv  Nov  1  "  Following 
the  blowing  up  of  the  Bunker  Hill  &  Sul- 
livan mill  In  1899  by  members  of  the 
Western  Federation  of  Miners,  that  or- 
ganization was  driven  from  the  district  first 
l>y  the  rigid  regulations  adopted  bv  the 
military  authorities  and  for  rears  "after- 
ward by  the  maintenance  of  anemployment 
office  in  this  city  which  e.xerci.sed  close 
discrimination  In  the  selection  of  men  for 
the  mines  and  mills  However,  the  local 
unions  retained  their  charters  and  skeleton 
organizations,  but  thev  were  thoroughly 
discredited  and  too  weak  numerically  to 
make  their  influence  felt  These  unions 
possess  some  traits  which  It  w-ould  be  well 
f  jr  the  mining  companies  to  emulate.  They 
remain  "on  the  job"  whether  In  victory  or 


defeat  If  victorious,  they  crow-d  their  ad- 
vantage to  the  limit  ;  if  defeated,  they 
Ti:  y\.  ""'*  ""'•-  knowing  by  experience 
trial  the  mining  companies  »-ill  relax  their 
^■'ffance  and  give  them  the  opening  through 
which  they  may  recover  what  was  lost 
The  employment  office  was  an  effectual 
barrier  to  the  old  Federation  gang  As 
years  past  following  the  trouble  of  1899 
one  after  another  of  the  mining  companies 
withdrew  froin  the  emiiloyinent  office  until 
the  first  of  this  year,  when  the  last  one 
returned  to  direct  employment  and  the  office 
passed  out  of  existence  From  that  date 
the  union  showed  increased  vitality  and  has 
been  steadily  gaining  strength  Presuming 
upon  the  forgetfulness  of  the  people,  the 
\\esterii  Federation  has  seized  upon  the 
I  «.  W  menace,  denouncing  that  lawless 
and  treasonable  organization  and  making 
?,.'?'"''"'*'«^  P""^  '"  support  of  law-  and  order 
What  the  mining  companies  w-lil  do  to 
meet  the  i.ssue  that  is  now  about  to  be 
thrust  upon  them  in  this  campaign  to  re- 
store the  power  of  the  old  union  doth  not 
yet  appear  Of  late  they  as  well  as  other 
citizens  have  been  busily  preparing  to  sun- 
pre.ss  the  I  W.  W  propaganda  in  this 
district,  but  what's  the  me  if  the  bars  are 
to  remain  down  for  the  free  entrance  of 
the  Western  Federation,  which,  so  far  as 
methods  are  concerned,  differs  from  the 
I     u .    \\ .   only   in   name? 

JOPLIU.  MO. — Aug.  18 
Mining  Co»t»  will  be  investigated  by  a 
skilled  accountant  in  the  sheet-ground  fiel  1 
by  order  of  the  Council  of  National  De- 
fense. The  first  man  on  the  job  is  an  ex- 
pert from  Kansas  City,  who  has  announced 
that  the  Government  has  no  intention  of 
making  a  probe,  but  that  he  is  authorized 
to  take  the  operator's  figures. 

.Several  Important  Sales  w-ere  recorded 
here  during  the  last  week.  The  largest 
was  one  wherein  F.  C.  Wallower  and  P  E 
Tabor  of  Joplin  were  reported  as  having 
paid  »3nn.ono  for  the  Golden  Rod  mill  and 
lease  of  the  Nichol.s-Williams  Zinc  Co  of 
Miami.  Okla.  Mr.  Tabor  savs  the  deal  has 
been  closed,  but  Mr  Wallower  savs  it  has 
not  been  finally  closed,  but  pending  The 
Chicago-Miami  Mining  Co.  purchased  the 
lease  of  the  Producers  Mining  Co..  situated 
just  south  of  the  Broom  Factory  tract  and 
northwest  of  Picher.  for  a  consideration 
given  to  the  public  as  $100,000.  The  buy- 
ing company  has  purchased  the  Franklin 
concentrating  iilant  south  of  Carterville. 
Mo.,  a  sheet-ground  mill  of  500  tons  capac- 
ity, and  will  move  it  to  the  lease.  E  L 
Bucy  of  Bartlesvllle.  Okla..  and  P.  L.  Grace, 
of  Altus.  Okla..  yesterday  purchased  the 
lease  of  the  Big  Ben  Mining  Co.  on  the 
L.  C.  Church  land  just  .south  of  Century. 
Okla..  for  $75,000.  The  Rig  Ben  Compariv 
"!'*-'',,.'"''<'.'■  "P  °f  Investors  from  the  State 
of  \\  ashington.  A  number  of  drill  holes 
and  a  shaft  Into  ore  are  all  the  develop- 
ments on  the  property.     E.  A.  Landreth  of 


;',"?'.'",■'*£'''  *»  ''''»^*  ""  »•!«■  '"ooper  estate. 
'^,,5';?^  Baxter,  to  the  owners  of  the  Bethe 
nd  Croesu.s  mines  in  this  camp,  for  $40;- 
""".  ».  A.  Grantham,  of  Baxter  and  E  .1 
Pratt,  of  Webb  City,  sold  a  lease  on  the 
^  V  i^";.*  and.  west  of  Baxter,  to  Kansas 
sSlL^tanuirr^cTvaUy.  *'"•»■"•  """  '^'^'-'^  ^ 
AJO.  ARIZ. — AlO,  18 
New  Cornelia  LearliinR  riant  now  ha** 
been  running  a  month  and  a  half,  givlnl 
full  demoiistration  of  the  success  of  thl 
process.  The  copper  produced  is  being 
P.',^J'h'^''A'"r''"*\.«°  "^e  Raritan  works  at 
w  ire  bars  the  same  as  electrolytic  cathode 
copper  Additional  value  attaches  to  this 
rttolu-'t,"  '^."^  '''*^'  "^^t  copper  refineries 
IhiV/  -i  ^^  'f*"  crowded  to  the  limit  and 
there  is  consideration  also  of  an  Interest 
saying  of  at  least  60  days,  the  time  re- 
I'i'.'r.^  l"  ""^alize  upon  ordinary  bessemer 
copper  from  the  Southwest.  It  is  shipped 
in  cathodes  of  IfiS  lb .  a  limit  set  merely 
,hl  *T.,  '"  h-''ndling.  as  the  growth  in 
the  sulphuric  acid  bath  is  at  the  rate  of 
-I  nh  ,1  "'"^  Production  has  been  about 
-5.000  lb.  a  day  The  extraction  percentage 
from  the  ore  has  averaged  81  6';  The 
pre.  estimated  at  1  S'^;  copper,  also  has 
been  better  than  expected,  averaging  1  7 
Production  costs  are  expected  to  aggfegate 
about  8c  a  pound,  among  the  lowest  in 
the  Southwest.  It  is  reported  that  the 
construction  of  a  new  5noo-ton  concen- 
trator, with  notation  annex,  has  been  de- 
cided upon  for  the  treatment  of  sulphide 
ore :  al.so  that  a  reverberatorv  smeltin" 
plant  will  be  built  to  treat  the  concentrates 
In  the  district,  this  being  deemed  more 
economical  than  shipping  to  the  Calumet 
&  Arizona  smeltery  at  Douglas. 

WASHINGTON — Aug.  11 
Recovery  of  .Sulphur  from  sulphur  dioxide 
in  waste  smelting  gases  can  be  carried  out 
succe.ssfully  in  some  localities  bv  the  wet 
Thiogen  jirocess.  it  is  announced"  bv  A  E 
\\ells  in  a  report  just  issued  by  theBureau 
or  Mines.  Sulphur  can  be  produced  In  this 
manner  at  a  cost  of  $12  a  ton.  the  report 
states.     The  process  is  described  as  follows - 

In  carrying  out  the  Thiogen  process  the 
ga.ses  are  first  cooled  and  cleared  of  all 
dust  and  fumes  They  are  passed  through 
an  at)son)tion  tower  In  which  the  sulphur 
dioxide     is    absorbed    in     water    or     mother 

Iquor  To  the  .solution  of  sulphur  dioxide 
Is  added  powdered  barium  sulphide  when 
there  IS  precipitated  barium  sulphite,  thlo- 
sulphite  and  sulphur:  the  precipitate  is 
settled  and  the  mother  liquor  is  relumed 
to  the  absorption  tower  The  settled  pre- 
cipitate is  then  filtered  and  dried  The 
elemental  sulphur  and  one-half  the  sulphur 
from  the  thiosulphite  is  distilled  and  the 
sulphur  vapors  condensed  The  residue 
con.sisting  of  barium  sulphite  and  sulphate 
Is  then  reduced  to  sulphide,  which  is  re- 
turned to  the  operation  as  a  precipitate  " 
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A  LA.sk  A 

PLATINUM  DISCOVERY  Is  reported  by 
j>r  Herschel  C.  Parker  along  Kahlltna 
River  PInllnum  has  been  previously  re- 
fiortert  from  several  sections  In  Alaska  but 
no  Important  commercial  production  has 
been  develo(ied   to  date 

ALASKA  COPPER  SHIPMENTS  to 
I  nlted  Stales  for  July  amounted  to  I3.;SI 
Kmna   lo.is.  containing   8.1  lA. 638    lb.    copper. 

AKIXONA 

Orrrnirr  I'ounly 

ARIZONA  COPFRR  CO.  (Clifton)— June 
production  of  copiier   wa*  4.800.000   lb. 

CONSol,ir>ATEI.  MINING  (Tumon)  — 
Suit  brought  by  William  Havlv  of  I»s  An- 
geles  Healri..<l    Ih^  i'..n.olid«le.f    Mining  Co, 

"■     f;     r;.r,w,1..:i    ,,,,,i    ,i     |,     i„,,^nn    f..r    re- 


rinnl    County 

GILA  DEVELOPMENT  I  Kelvin)— Pend- 
ng  arrival  of  larger  pumping  unit  sinking 
In  main  shaft  suspended  ami  cro.sscut  be- 
ing driven  to  vein  from  jioint  |o"  ft.  below 
the  collar.  Some  drifting  will  be  done  on 
this  level  but  planned  to  resume  sinking 
shortly. 

KoRTUNA  (.Superior)— Situated  near 
Magma  mine,  five  inilpN  north  of  Suiierior 
which  Is  nearest  rallroiiil  station  Principal 
development  by  shaft.  4.10  ft  deep  on  main 
north  and  south  vein,  and  tunnel  on  largest 
east  and  w-est  vein  KeceiKly  equipped 
with  air  drills  and  driving  7Ro-ft  tunnel 
to  Inler.secl  principal  east  and  west  vein  • 
now  In  <Rn  ft  Aci-ording  to  telegraphic 
re|M>rt  2-ft  streak  high-grade  ore  en- 
loiiiilered  in  tunnel  Expect.-  In  begin  ship, 
ping    lininedlalely 

CAMFOKM  « 
ralavrriia  <'iiiinl> 
COMET  (Railroad  Flat)- ore  vein  dis- 
closed 20  In  wi.le  followed  fnr  distance 
"f  ir.  ft  The  10. stamp  mill  running  on 
"r"  from  old  ledge  and  reported  to  l>e  re- 
covering lift  a  ton  Joseph  King,  super- 
intendent 


LARKI.N  (Diamond  S-nings) — Brush  fire 
.starling  In  vicinity  of  (Irlftlth  mine  almost 
destroyiJ  mine  and  mill  buildings  Fences 
timber  and  vegetation  destroyed  In  neigh- 
borhood Grlfllth  mine  saved  by  change 
111  wind  to  the  .southeast,  driving  lire  lnti> 
iMaiiKnid   Springs 

FIFTEE.N  CHROME  CLAIMS  In  Cre  <- 
cent  ("ity  district  have  been  located  on  line 
between  Low  Divide  and  .\orth  Fork  of 
Smith   River  by  George  Hyde 

Low  DIVIDE  (Crescent  City)— Chrome 
ore  being  shipped  to  (^rescent  CItv.  th-n 
via  steamer  ti>  San  Francisco :  3000  to-is 
ready  for  shipping  The  88  tons  of  chrome 
on  steamer  "Del  Norte"  when  beached  was 
from  this  property  E  P.  Moore.  Berkeley, 
manager 

Krrn  Cnnnly 

TUNGSTEN  development  reported  at 
Glennville:  also  antimony  Glennvllle  Is 
situated  between  Poso  and  Cedar  Creeks 
nboiit  six  tnlles  west  nt  Greenhorn  Moun- 
tains and  about  40  miles  northeast  of 
Bakersfleld  Slated  that  development  of 
tungsten  and  antimony  ores  progressing 
with    permanent    prospects       (»res    said     fo 
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be  ordinary  grade  hut  extensive  in  possible 
tonnage  of  profitable   extraction. 

Pla<>er    County 

CHROME  t)RE  spotted  with  gold  re- 
ported bv  Garrison  Brothers  at  Bath  in 
Forest  Hill  district.  They  have  taken  out 
several  tons  ot  this  ore.  running  high  in 
gold.  Association  of  gold-bearing  ore  with 
chrome  is  common  in  this  and  other  dis- 
tricts and  also  chrome  ore  frequently  dis- 
closes gold  content.  First  report  of  oc- 
currence of  free  gold  in  chrome  ore  prob- 
ably in  the  state.  Found  in  serpentine  belt, 
carrying  no  quartz. 

BEAR  RIVER  WATER  &  POWER  CO 
(Auburn) — Permit  to  issue  9997  shares  of 
capital  stock  to  J.  W.  Morgan.  J.  L.  Rollins 
and  Daniel  Kirby,  trustees,  in  exchange  for 
Monte  Rio  placer  claim  situated  m  Bear 
River  above  the  dam  of  the  Bear  River  and 
Auburn  ditch.  Water  will  be  diverted 
through  open  cut  and  tunnel.  If  prospect- 
ing warrants  the  ground  may  be  worked 
by  dredging. 


Plu 


Count.v 


IRON  DIKE  (Taylorsville)  — Reported 
U  S.  S.  R.  &  M.  Co.  abandoned  develop- 
ment upon  refusal  of  owners  to  grant  ex- 
tension of  time  for  further  exploration  and 
development.  . 

ENGKLS  COPPER  (  Engelmine)— \\  il- 
liam  R  Roeder.  killed  July  10  by  fall  from 
top  of  forms  used  in  constructing  tube-mill 
foundation.  Distance  was  only  5  ft.,  but 
his  head  struck  concrete  foundation  and 
neck   was    broken. 

DIVING  APPARATUS  will  be  used  by 
San  Francisco  and  Quincy  men  for  recovery 
of  gold  from  bed  of  Feather  River  above 
Ouincv  This  method  has  been  used  at 
different  times  on  the  Bear  and  American 
Rhers    also  on  the  Sacramento  River  near 

'cr'ttIs  MINING  CO.  (San  Francisco)— 
SeS'rSfle?"?^  to  issue  510.000  shares  cap 
ital  stock  par  value  2.'ic..  to  owners  oi 
olnese^  and  Mohawk  mi"i"S,/'^™% 'S 
Ppnpsee  district.  Also  permitted  to  sell 
?00  000  shades  for  cash  to  be  used  in  equip- 
ment  and  development. 

PILOT  (Genesee) -Six-foot  vein  disclosed 
hv  T  W  and  A  P.  Goodhue  of  Quincj . 
Reported  that  returns  from  10-ton  sample 
->'  r^g'otS  fnT^'si.tT;°^^'^^Sn"n°ef^SL,?^ 
d°rive"'55^o1?  to"tap  fedg"  at^2S0-ft.  vertical 
depth  Property  adjoins  Gruss  mine  on 
north  and  Five  Bears  on  south. 
Shasta    County 

AFTERTHOUGHT  (Ing*'*)— Trial  run  of 
new  reduction  plant  expected  about  Sept  1. 
Comoletion  of  plant  delayed  by  tardy  ship- 
ments    of    machinery     and     material     from 

'^SHARP  GROUP  (Buckeye)— William  T. 
Morgan  of  Denver  optioned  this  Property, 
situated  near  Churntown.  Claims  are  Cop- 
per King.  Copper  Queen,  Hilltop,  Jarvis. 
DeveloprSent  will  begin  on  or  before  Sept.  1. 
Price  said  to  be   $15,000. 

MIDAS  (Knob)  —  t-l^watering  shaft  in 
orogress.  Two  gas  engines  installed  for 
generating  electricity  when  water  supi^ly 
fails,  electric  power  plant  having  been  in- 
stalled to  replace  the  old  steam  plant.  Im- 
provements in   the.  mill    contemplated. 

BULLY  HILL  (Winthrop)— Reported  50 
tons  of  high-grade  ore  a  day  being  shipped 
to  Mammoth  smeltery  at  Kennett.  Also 
that  operators  contemplate  installation  of 
flotation  plant  if  ore  is  found  amenable  to 
tWs  treatment.  The  90n.ft.  shaft  on  the 
Rising  Star  has  been  unwatered.  The  ores 
of  Bullv  Hill  contain  silver  and  gold  in 
addition  to  the  copper  and  zinc. 
COI-ORAnO 
Boulder    County 

ROYAL  GEM  MINING  CO  (Boulder)  — 
This  New  Orleans  company  preparing  to 
equip  41-acre  gold-silver-copper  property 
for  early  production.  William  B  Baker, 
engineer.  Head  office.  409  Godchaux  Build- 
ing, New  Orleans,  Louisiana. 


Cle 


Creek    County 


ONONDEGA  (Georgetown)  —  Capital 
raise  completed  and  regular  shipments 
made.  Crew  will  be  increased  and  larger 
production    made. 

VIRGINIA  GULCH  MINES,  east  of 
Idaho  Springs,  showing  considerable  ac- 
tivity. Mines  working  are  Trio  Tunnel, 
Two"  Brothers.  Windsor  Castle  and  Lake  : 
latter  worked  by  lessees  through  Big  Five 
Tunnel. 

Dolores    County 

ALUNITE  DEPOSIT,  near  Rico,  acquired 
recently  by  Pueblo,  Colo.,  men.  Tests  be- 
ing made  to  determine  possibility  of  ex- 
tracting potash  economically. 


Gilpin  County 

FAIRFIELD  (Russell  Gulch) — Old  lead 
producer    being   reopened. 

HAMPTON  (Central  City)  —  Shipping 
good-grade  gold-lead  ore. 

IRON  (Central  City) — Stated  will  be  un- 
watered and  reopened.  Part  of  Pewabic 
property. 

MOHAWK  (Central  City) — Being  worked 
by  Big  Six  Leasing  Co.  Tunnel  will  be 
driven   further  on   vein. 

WOOD  (Russell  Gulch)  —  Unwatering 
progressing  rapidly.  Noted  producer  oi 
pitchblende   ore    in   past. 

RODERICK  DHU  (Central  City)— Will 
be  reopened.  Mine  located  on  famous 
■Patch,"  of  Quartz  Hill,  a  highly  mineral- 
ized area,  and  large  producer  of  good-grade 
gold   ore    in    past. 

SARATOGA  (Central  City)  —  Lessees 
treating  dump  ore  in  milling  plant.  Opera- 
tions possible  for  only  few  months  in  spring 
and  summer  on  account  of  water  supply. 
Will  take  several  years  to  treat  entire  ton- 
nage of  dumps. 

Hinsdale    County 

VARDEN  BELLE  (Lake  City) — Sold  re- 
cently to  Denver  men.  Vein  opened  by 
2(10  ft.  crosscut  tunnel  and  300  ft.-drift. 
shows  good-grade  ore.  Extensive  develop- 
ment   work    planned. 

GOLDEN  FLEECE  (Lake  City) — Flota- 
tion machines  being  installed ;  plant  will 
be  readv  for  operation  in  a  short  time. 
Much  ore  blocked  out  in  mine.  Was  fa- 
mous high-grade  gold  producer  of  Lake 
City's   early   days. 

I^ake  County 

HIGHLAND  MARY  (Leadville) — Lessees 
have  reopened  this  old-time  gold-silver  pro- 
ducer in  Stray  Horse  Gulch,  and  making 
regular  shipments  of  good-grade  ore. 
Mesa  County 
CARNOTITE  ORE  being  shipped  from 
Gateway.  Hauled  by  wagons  to  White- 
water, shipping  point  on  Denver  &  Rio 
Grande  railroad. 

IDAHO 

i^lioshone   County 

NATIONAL  (Mullan)  —  Since  cutting 
vein  on  1500-ft.  level  few  weeks  ago  drifts 
have  been  run  both  east  and  west  about 
40  ft  ,  ore  in  east  drift  showing  decided 
improvement  and  the  west  holding  its  o\yn. 
Repairs  to  tramway  completed  and  bins 
at  mill,  a  mile  away,  will  be  filled  prepara- 
tory to  starting  up  about  Sept.  1.  Large 
amount  low  grade  ore  available. 

HIGHLAND-SURPRISE  (Kellogg)  — 
Construction  soon  to  commence  on  aerial 
tramwav,  about  two  miles  long,  to  connect 
mill  with  railroad  up  Pine  Creek.  Now 
shipping  a  carload  a  day,  hauling  10  miles. 
Shaft  from  main  tunnel  now  down  125  ft., 
following  the  vein.  Ore.  lead  and  zinc,  is 
of  better  grade  than  in  upper  workings. 
Large  settling  tank  recently  added  to  mill. 
NABOB  CONSOLIDATED  (Kellogg)  — 
Leased  the  Federal's  mammoth  mill  at 
Wallace.  Now  shipping  ore  from  Denver 
claim,  hauling  to  railroad.  Will  use  leased 
mill  when  Pine  Creek  railroad  is  operat- 
ing, until  completion  of  new  mill  at  mine. 
Considerable  high-grade  lead  and  zinc  ore 
being  shipped  now.  Shoot  has  been  proved 
500  ft.  in  length  and  from  1  to  6  ft.  wide. 
REX  CONSOLIDATED  (Wallace)— Fire 
in  mine  resulted  in  loss  of  several  thousand 
tons  ore  in  stope.  and  of  40,000-ft.  stump 
pile  which  was  first  fired  by  I.  W.  W.'s, 
flames  having  been  drawn  down  intake 
shaft  burning  out  all  timbering  and  the-i 
extending  into  .stope.  Mill  running  at  half 
capacitv — 100  tons  per  day — due  to  lack  of 
ore.  Expect  to  have  full  supply  shortly. 
ILLINOIS 
ALUNITE  CO  OF  AMERICA  (East  St. 
Louis) — This  new  Kansas  City.  Mo.,  com- 
pany has  purchased  40-acre  tract  in  Wash- 
ington Park  district,  near  Caseyville.  for 
plant  to   treat   western  alunite  for  potash 

MICHIO.VN 

Copper 

HANCOCK  (Hancock) — July  produc- 
tion. .32S.Ono  lb.  copper,  as  against  393.000 
for    June ;    decrease   due    to   labor    shortage 

BEAR  LAKE  "POOL"  (Hancock) — Re- 
opening old  pit  ;  St.  Clair  Drilling  Co  start- 
ing   hole    for    unidentified    conglomerate 

WINONA  (Winona) — Has  stopped  testing 
qualify  of  rock  underground  by  diamond 
drilling :  some  good  stretches  found  in  2500 
ft.  drilled. 

COPPER  RANGE  (Painesdale) — Work- 
ing three  diamond  drills  on  optioned  tract 
south  of  Globe;  overburden  over  400  ft.; 
one   good   lode  indicated   so  far. 


CALUMET  &  HECLA  (Calumet )— Im- 
proving considerably  in  daily  tonnage,  being 
9040.  with  Tamarack's  rock,  about  9850 
tons. 

NEW  ARCADIAN  (Houghton) — Cross- 
cutting  at  1500-ft.  level  west  for  old 
Arcadian  lode  found  good.  No.  2  shaft 
down  120  feet. 

WAUKULLA  (Houghton) — Owner  W.  J. 
Landon,  banker  of  Winona,  Minn  .  died  July 
28 ;  his  son,  F.  C.  Landon,  administrator, 
\vilt  sell  or  give  option. 

WOLVERINE  (Kearsarge) — July  yield 
lowest  of  the  year,  being  14.12  lb.  per  ton; 
from  27.557  tons  obtained,  3(;3,888  lb  of 
copper,  in  January,  33,170  tons  and  501,- 
478    lb.    of   copper. 

MOHAWK  (Mohawk) — Highest  yield  in 
July  for  sometime,  23.27  lb.  a  ton,  but 
lowest  tonnage  and  production,  41,678  tons 
ore  and  970,538  lb.  copper,  as  against  Jan- 
uary, 60,478  tons,  and  1,195,940  pounds. 

OSCEOLA  (Osceola) — Maintaining  labor 
supply;  will  decline  in  tonnage  slightly,  as 
N.  Kearsarge  No.  4  electric  motor  will  re- 
place shaft-house  engine.  Farrell  crusher 
installed. 

NEW  BALTIC  (Houghton) — Drifting  on 
250-ft.  level  of  New  Arcadian  and  cross- 
cutting  e>ast  and  west ;  the  western  seeking 
No  8  conglomerate,  found  well  mineralized 
rock    in   some    places. 

MINNESOT.* 
Cuyuna     Range 

STRIKE  OF  MINERS  called  by  I.  W.  W, 
Aug.  6,  still  on.  Demands  presented  to 
mine  operators  refused.  Feigh,  Merritt, 
Mangan  Nos.  1  and  2  mines  idle.  Sultana, 
Cuyuna  Mille  Lacs,  Cuyuna-Duluth.  Armour 
No.  2,  Meachem  and  Croft  working  50  r; 
normal  force.  Striking  miners  practically 
all  Finnish.  Austrian  miners  remained  at 
work.      No  disorder  or  demonstrations. 

HOCH  (Manganese) — Installing  new  elec- 
tric and  gasolene  pumps. 

KLONDIKE  MINING  CO.  (Superior)  — 
Operating  diamond  drill  on  SWJ,  SEJ, 
Sec.    32-48-29. 

CUYUNA      MILLE      LACS      (Ironton)  — 
Shipped,    with    Sultana,    stockpiles    of   man- 
ganiferous  ore  aggregating  67,860  tons. 
Mesabi     Range 

MADRID  MINE  (Virginia) — Caves  over 
the  mined  portion  of  this  orebody  ordered 
filled  by  city  council,  are  to  be  filled  with 
dirt   from   the    Oliver   company's   stripping. 

LEETONIA  (Carson  Lake) — One  shovel 
working  in  the  pit  and  one  in  the  stockpile 
loading  ore.  Also  shipping  directly  from 
the  mine  pocket.     Jones  &  Laughlin  opera- 

MADEIRA  (Hibbing) — This  mine,  a  state 
lease  operated  by  local  capital  is  tramming 
out  a  few  pillars  of  high-grade  ore  left 
by  former  leasers  This  ore  is  being 
stocked  close  to  the  Pool  pit.  R.  Remer, 
superintendent. 

BENNETT  (Keewatin)  —  Butler  Bros 
have  one  350-ton  shovel  stripping,  one 
lighter  shovel  engaged  in  cleaning,  and 
two  in  loading  ore.  Contractors  Challberg 
&  Baum,  of  (3rand  Rapids,  are  well  along 
with  their  contracts  on  the  new  mine  build- 
ings. Property  of  Pickands  Mather  Co.  ;  R. 
Downing,  superintendent 

MESABI  RANGE  PRODUCTION  prac- 
tically normal.  The  specter  of  labor  trouble 
which  hung  over  this  district  for  the  last 
two  weeks  has  vanished  It  is  understood 
that  all  the  men  at  the  mines  around  Gilbert 
and  Biwabik  are  returning  to  work  and 
that  in  all  parts  of  the  range  the  work  ot 
getting  out  ore  is  now  going  on  unob- 
structed. 

HELMAR  MINE  (Buhl)— Swallow  Hop- 
kiiis  Lumlier  Co.  property.  Has  finished  in- 
cVne  shaft  down  side  of  pit  and  will  aban- 
don former  method  of  loading  directly  by 
steam  shovel  into  large  cars;  will  load  into 
small  dump  cars  which  will  be  trammed  to 
shaft,  then  hoisted  to  surface  and  dumped 
into  railroad  cars.  This  saves  a  hard  pull 
over  steep  grades  from  bottom  of  pit  to  ore 
yards. 

MISSOTKI 
.loplln    nistrirt 

NIANGU.\  (Miami,  Okla  ) — Building  250- 
ton  mill  on  lease  west  of  richer.  Okla. 
Expect   to  complete  by  Oct.    1.5. 

BILLIKEN  (St.  Louis,  Okla  ) — About  to 
start  construction  on  350-ton  mill.  Lease 
northeast  of  St  Louis  proved  by  17  drill 
holes,  all  showing  good  ore. 

L  J  STEVENSON  (Neck  City) — AVtth 
associates  will  reopen  Cookelburr  mine, 
which  was  good  producer  few  years  ago. 
Mill    to   be   overhauled. 

LIVE  WIRE  (Joplin) — Employing  double 
shift  in  sinking  new  shaft  on  Renzenhausen 
land,  southwest  of  Joplin  in  new  territory^ 
Drilling  shows  ore  at  140  ft.  May  open  new 
field. 
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PLATTER  BROS.  (Joplin) — Sinking  two 
shafts  on  leasie  about  one  mile  west  of 
Blue  Mound,  west  of  Baxter.  Kan.  Have 
put  down  35  drill  holes  on  135-acre  tract, 
most  of   them  showins   good    ore. 

PICHER  LKAH  (Joplin) — Has  about 
completed  framework  for  new  mill  to  be 
known  as  Goodcaele.  situated  west  of  Tar 
River.  Okla.  Is  seventh  of  company's  mills 
in  Oklahoma   field 

TENNESSEK  (Zincite) — Has  become  one 
of  best  soft-ground  producers  in  local  field, 
making  three  carloads  weekl.v  of  high-grade 
blende  concentrates.  Situated  on  old  Yellow 
Jacket  lease  which  was  big  producer  few 
years  ago.     R.  H.  Allen.  Joplin.  manager. 

GEORGE  T.  STILLM.\X  (Joplin)— .\n 
oil  man  of  Oklahoma  recently  took  lease 
on  tract  at  Waco  and  first  drill  hole  is 
one  of  best  put  down  in  that  section.  For 
20  ft.,  average  assay  of  cuttings  was  over 
■25'^;  blende.  More  drilling  will  be  done 
at    once. 

MONT.AX.V 
Jrfferson    County 

OLD  GREGORY  MI.VE  slag  dump  being 
hauled  to  Wickes  for  shipment  to  smeltery. 

NEW  STRIKE  made  on  Alta  Mountain. 
Corbin  district.      Silver-lead  vein  6  ft.  wide. 

DAN'  TUCKER  (Clancy) — Incorporated 
for  J150.000.  and  will  be  worked  by  Lackie 
company. 

MT.  WASHI.N'GTON"  (Wickes) — This 
mine  shipping.  Ore  14  ft.  wide  encountered 
in  tunnel   at  700-ft.   depth.      Silver-lead  ore. 

Lewis  and   Clark  County 

PEERLESS  QUEE.X  (  Rimini)— Work  re- 
sumed Aug.   8.     Opened  to  3  on  feet. 

NILE  (Marysville) — High-grade  galena 
ore  to  smeltery  from  this  mine  in  Towsley 
gulch. 

HELEN.\  MINE  (Helena) — Three  car- 
loads ore  shipped  from  30n-ft.  level.  New 
75-hp.  boiler  in  place. 

CRUSE  CONSQLID.XTED  (Helena)  — 
Drifting  in  ore  at  150-ft.  level  and  cross- 
cutting. 

SCR.\TCH  GRAVEL  GOLD  (Helena) — 
Two  carloads  of  ore  sent  to  smeltery  dur- 
ing recent  week.  Returns  from  first  car, 
net,    jainn    gold. 

PORPHYRY  DIKE  (Rimini) — Crew  at 
work  remodclin*!  mill  for  treating  the  low- 
erade  ore.  Tails  to  be  pumped  over  ridge 
to   Boulder   watershed. 

BACHELOR  (Stcmple) — Mine  and  mill 
closed  on  account  of  alleged  excessive  min- 
ing cost.  Developed  by  140()-ft.  crosscut 
tunnel.      Lane   mill.      Free   gold. 

Park  County 

JARDINE  GOLD  MINING  AND  MILL- 
ING CO  (Jardine) — Several  old  producers, 
six  miles  from  Gardiner.  Mont.,  being  ex- 
ploited for  tungsten  ores,  under  manage- 
ment of  H  C.  Bacorn  of  Butte.  Sh'nment 
recently  made.  Equipped  with  stami.  mill. 
cyanide  and  hydro-electric  power  pi  int. 
Company  owns  lownslte  of  Jardine  .vith 
electric  light  plant  and  water-works  and 
recently  purchased  adjoining  property  of 
Bear  Gulch  Placer  Mining  Co.  together  with 
Important  water  rights. 

NEBRASKA 

ALLIANCE  POTASH  CO  (Antioch)— 
Has  purchased  4  0-acre  tract  for  plant  to 
extract  pot.ish  from  bitterns  near  Alliance, 
where  citizens  are  endeavoring  to  induce 
company  to  erect  plant 

NKVADA 

KfiniprnldA  f'ounty 

ATLANTA  (Goldfleld) — Ore  coming  from 
northern  workings  on  l7S(i-ft.  level  of  good 
grade.  Develot>ment  progressing  and  add- 
ing to  reserves  of  dotation  ore. 

JUMBO  Jf.MOlt  ((Joidfield)— Good 
grade  ore  encountered  In  winze  sunk  from 
north  drift  on  «flii-ft.  level  In  territory 
leased  from  Reorganized  Kewanaa  Co.  Ore 
being  broken  for  shipment  to  smeltery. 

Ilnmholill  Coanty 
HONEY  BEE  (Winnemucca) — Develop- 
ment work  (i>  he  started  shortly  '>n  this 
property  near  Wlllard.  E'lUlpment  installed 
to  sink  shaft  from  SO  to  L'.'io-ft.  level  and 
contract  let.  <>re  prevlfiusly  shipped  from 
shallow  shaft.  T.  J  D.  Salter  Interested ; 
also  Charles  S.  Spragiie  of  Ooldfleld. 

Nye  Connty 
TONOPAfI  '■iIlK  PHOIifCTION  for  week 
ended  Aug  11  was  8fi43  tons  valued  at  flK3,- 
J74.  Producers  were  Tonofmh  llelmnnt.  2<>34 
tons;  Tonopnh  Mining,  lino  tons;  Tonopah 
Extension.  :.HI0  tons:  Jim  Iliitler.  HOO 
Ions;  West  End,  1129  tons;  Rescue.  2SB 
Ions:  Monarch  Pltlsburg.  32  Ions.  Midway, 
78  tons  Montana,  ,10  tons.  Cash  Hoy,  65 
lon.s. 


OREGON 
JoReplilne    County 
ROBERT       GRI.M.METT.       who       located 
chrome  deposits   near  Holland   is   now  ship- 
ping to  Grants  Pa.ss. 

CHROME  DEPOSITS  near  Wolf  Creek 
are  being  developed  by  Dr.  J.  F.  Reddy,  of 
Grants  Pass. 

TEX.A.'* 
Llano  County 
WAKEFIELD  IRON  A.VD  COAL  L.\ND 
CO.  (Llano) — Developing  graphite  deposit 
situated  across  Llano  River.  Shafts  20  to 
55  ft.  deep,  have  indicated  eight  or  nini 
lenses,  50  to  130  ft.  wide.  Series  of  test 
pits  now  being  put  down  across  formatioi 
1500  ft.  wide;  graphite  also  found  beyond 
this  width.  Ceylon  E.  Lyman,  813  Lumber 
Exchange,  Minneapolis,  Minn.,  president. 

IT.VH 
Beaver    Count) 

MILFORD  COPPER  (Milford) — Shipping 
regularly  from  small  portion  of  property, 
and  ore  reserves  increasing.  Development 
on  large  scale  planned  for  other  i>arts  of 
property,  looking  to  development  of  good 
bodies  of  milling  ore.  I-urchase  of  another 
property    in   contemplation. 

Grand     Connty 

FORTUNA  INDEPENDENCE  MINES 
(Green  River) — New  gold  property  reported 
with  considerable  ore  in  sight ;  85  miles 
from  Green  Riv^r.  Five  stamp  mill  being 
built.     Opened  to  100-ft.  level. 

Juab    County 

MAMMOTH  ( Mammoth  )^During  first 
half  of  1917.  shipped  399  cars  of  ore  esti- 
mated  at   20.000   tons. 

VICTORI.\  (Eureka) — Property  acquired 
not  long  ago  by  Eagle  &  Blue  Bell,  in- 
debtedness of  about  $45,000  cleared,  and 
$50,000  paid  in  dividends,  with  $50,000  in 
treasury.  Property  operated  through  Eagle 
&  Blue  Bell  at  low  cost.  July  earnings 
said  to  have  amounted   to  $35,000. 

Salt    Lake    County 

EMM.\  CONSOLID.\TED  (Alta)— Stated 
to  be  shipping  about  70  tons  a  day,  and  to 
be  able  to  increase  this  rate  considerably. 
Wagons  and  trucks  being  used  for  hauling. 

UT.\H  APEX  (Bingham) — Receipts  for 
quarter  ended  May  31,  were  $174,256,  ex- 
penses, $125,622,  and  net  earnings,  $48,634. 
Directors  have  authorized  $50,000  disbur.se- 
ment  for  Libertv  bonds,  since  that  date. 
Cash  on  hand.  May  31.  was  $351,220,  with 
$100,000  American  and  foreign  bonds  in 
addition. 

MICHIGAN-UTAH  (Alta) — After  em- 
bargo of  week  by  smelters,  ore  accumula- 
tion being  brought  down  canyon  as  rapidly 
as  possible — about  80  tons  a  day.  Devel- 
opment continues  in  the  Cop|)er  Prince 
tunnel,  from  which  a  shipment  of  iron  ore 
was  made  recently,  valued  at  about  $10 
a   ton. 

SHIPMENTS  FROM  ALTA  being  in- 
creased, as  railroad  from  Wasatch  to  Mid- 
vale  is  improving  its  trackage.  On  July 
21),  there  were  h.iuled  nine  cars — seven 
from  Michigan-Utah,  one  from  Emma  C'on- 
.solidated.  and  one  from  the  South  Hecla. 
Railroad  expects  to  haul  from  now  on  8 
to  10  cars  daily  Michigan  Ut.ih  expects 
to  send  out  100  to  150  tons  daily,  using 
its  aerial  tramway,  teams,  and  the  rail- 
road. The  Sells  Is  .said  to  have  150  to  200 
tons  awaiting  shipment.  South  Hecla  ship- 
ping at  the  rate  of  car  a  day,  and  expects 
to  double  output  soon, 

Toorlp  County 
GARRISON  MONSTER  (Gold  HUD  — 
This  lead-silver  mine,  eight  miles  north  of 
(?old  Hill,  employing  11  men  Has  20 
carloads  of  ore  <m  dump  and  exjwcta  to 
begin  regular  shipments  shortly  J.  P. 
Gardner,    Salt   I^ake   ("Ity,    Interested. 

WISCONSIN 
Zlnr-I.md    Dlnlrlrl 

VINEGAR  HILL  ZINC  ( Plaltevllle)  — 
New  Jefferson  mill  at  Hazel  (^reen  com- 
pleted and  plans  made  to  open  and  equip 
the    New    Rundell    at    Livingston 

MUD  RANGE  (I'otosD  — H  S  Klein  and 
associates  of  Milwaukee  completed  2-Jlg 
mill   at    PotosI 

LAURENCE  MINES  CO  (Dubuque.  la  ) 
. — Hnlzer  tract  of  400  acres,  four  miles  .south- 
west of  Plaltevllle,  under  development  and 
line    ore    found    In    first    drill    hole 

UTT-THoR.NE  (  Plaltevllle)  —  The  old 
Harris  mine,  at  Mineral  Point,  again  pro- 
ducing   under    new    management 

CAN.\I)A 

BrIIUh    Cninmhla 

TRUE  FISSURE  MINING  AND  MILI^ 
ING  (Trout  l,ake)  —  Development  work  last 
year  obtained  good  results  Purchased 
property  in  190S.  but  did  Utile  until  August, 
Ifllli.    when   cuts   were    made   ainnr   oiifrron 


exposing  ore  for  about  800  ft.  in  each  in- 
stance. Now  driving  two  tunnels,  one  to 
the  North  at  400-ft.  and  to  south  at  200-ft. 
depth  below  outcrop.  South  drift  after 
cutting  vein  continued  along  hanging  wall 
side  for  165  ft.  with  four  intermediate 
cuts  disclosing  about  12  ft.  high-grade  con- 
centrating ore  of  complex  nature.  Average 
samples  show  following:  Silver,  19.6  oz.  ; 
gold,  0  og  oz  :  copper.  1  1  Tc  ;  zinc,  S*^;  ; 
Iron.  23';.  Vein  is  banded,  metals  occur- 
ring in  bands  2  in  to  2  ft.  wide.  Ore. 
hand  sorted  from  these  cuts  and  sacked 
for  shipment.  .Also  have  considerable  ton- 
nage lower  grade  ore  and  expect  to  erect 
mill.     A.    L.   Houston,   resident  director. 

Manitoba 

REX  (Herb  Lake)— One  shaft  down  117 
ft.  and  drifting  commenced  at  110-ft.  level, 
vein  averaging  4!>  in.  wide.  A  40-ton  mill 
and  other  equipment  ordered. 

M.XNDY'  (Schist  Lake) — Modern  mining 
machinery  has  been  installed.  Large  power 
house  nearly  completed  Shaft  down  90  ft. 
and  drifting  will  be  started  when  the  100-ft. 
level  is  reached.  It  is  proposed  to  take  out 
ore  again  during  the  winter  for  shipment 
on  the  opening  of  navigation. 

Ontario 

UNITED  KIRKL.\ND— This  company  re- 
cently organized.  acquired  Ellis-Dodge 
claims  southwest  of  Teck  Hughes,  and  will 
begin  development. 

McKI.VLEY-DARRAGH  (Cobalt)— Build- 
ing for  flotation  plant  completed,  machinery 
being  installed  and  expected  to  be  in  oper- 
ation within  a  few  weeks,  giving  total  ca- 
pacity of  500  tons  per  day  Improvements 
made  in  hoisting  equipment  for  handling 
increased  tonnage.  Owing  to  increased 
price  of  silver,  several  bodies  of  milling 
rock,  not  profitable  two  years  ago,  may  now 
be    exploited. 

WASAPIKA  GOLD  MINES,  LTD.  (West 
Shining  Tree,  via  RueD— Has  group  of 
Ribble  claims  in  Sudbury  division.  Vein 
uncovered  for  2000  ft.,  average  width  of 
4  ft.  of  quartz.  Employing  10  miners  in 
sinking  double-compartment  shaft  to  200- 
ft.  point  .ind  will  develop  to  that  depth. 
Decided  to  erect  small  steam  plant  on 
property  to  be  completed  in  February,  to 
facilitate  shaft  sinking  George  R  Rogers, 
president  and  manager  R.  S  Manwell. 
foreman.  Head  otflce.  904-905  Bank  of 
Hamilton   Building,  Toronto. 

KIRKL.\ND  L.\KE  GOLD  MINING 
(Kirkland  Lake) — First  annual  report  for 
year  ended  May  31.  by  F  L.  Culver,  presi- 
dent, shows  development  work  amounted 
to  3072  ft.,  divided  as  follows:  Drifting, 
1534  ft.;  crosscutting.  796  ft.;  station  cut- 
ting, 215;  sinking,  526  No  sloping  done 
on  property,  ore  extracted  being  from  devel- 
opment work  only.  Estimated  to  have  on 
surface  6000  tons,  $10  ore  Intend  to  erect 
150-ton  mill  near  new  shaft  to  be  sunk. 
Present  shaft  near  eastern  boundary  and 
developed  tonnage  is  toward  the  west  mak- 
ing nece.ssary  new  shaft  .Ml  work  financed 
by  Beaver  Consolidated  Mines,  Ltd.,  of 
Cobalt. 

MEXICO 

ESTABLISHING  A  MINING  CHAMBER 
is  the  purpo.se  of  an  announcement  sent  out 
by  .\ttnrney  .Mbertn  Terrones  Benilez. 
Apnrtado  156.  Durango.  to  the  mining  com- 
munities of  the  State  rtf  Durango  Mine 
owners  and  nL-tnagers  of  registered  proper- 
ties are  invited  to  attend  t»ersonally  or  to 
he  represented  at  the  first  general  assembly 
to  be  held  Sept  15,  at  9  a m  .  at  the  "Salon 
de  Actos"  of  the  "Instltuto  Juarez  "  The 
following  information  Is  requested  from  all 
mine  operators:  Name  of  proprietor; 
name  of  properties,  exact  location,  number 
of  dependencies,  metals  exniolted  ;  state  if 
reduction  works  or  foundry  established: 
possessions  being  exploited  and  virgin 
nrojiertles ;  name  of  representative  In  the 
ns.sembly  (a  signed  letter  giving  such  power 
certified  bv  a  public  official  and  two  wit- 
nesses   will    be    sufficient). 

FRANCE 

LARGEST  IRON  BLAST  FURNACES  In 
F'l:'.!*:  Just  started  near  Caen.  Department 
of  Calvados,  according  to  cablegrams  of 
Ang  20  <"Jerman  interests  formerly  iH>n- 
trolled  holdings  and  were  preparing  to  erect 
reduction   plants.    Including    sleel    mills 

BELGIAN   CONGO 
tTNION  MINIERE  DU  HAUT  KATANGA 
(Elliabethvllle) — July      copper      production 
was  4,850.120  pounds. 

AFRICA 

GOLD  OUTPUT  of  West  Africa  in  June 
was  27,517  oi.  For  half-year  ended  June 
30.  total  was  181.720  o<  in  1917.  a  decrca.'-e 
of   17.261    o«.    from   last    -ear. 
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The  Market  Report 
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Metal   Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 

t- 
change 

SUver 

Aug. 

20 

21 

22 

Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

New- 
York, 
Cents 

Lon- 
don, 
Pence 

44 

44 
44 

New 
York. 
Cents 

Lon- 
don, 
Pence 

16 

17 
18 

4  7556 
4  7556 
4  7556 

86J 
86J 
865 

4  7556 

4  7556 
4  7550 

87  = 

88i 
88i 

44S 
44i 
44} 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
eilver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  923  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Aug- 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

16 
17 
18 
20 
21 
22 

24i 

(3,25 
24J 

(3)25 
24 

(a  25 

24 

@25i 

63 
62i 
625 
621 
625 
62 

10  40 

@I0  80 

10  30 
@I0  70 

10  30 
@I0  70 

10  30 
@10  70 

10  30 
@10  70 

10  30 
<a-\0  70 

105 

@i0J 
105 

(aio  70 
105 

@I0{ 

105 

(ffilOi 

105 

@10i 

105 

(g  10| 

8  35 

(3  8  40 

85 
(3181 

8   13 
(3,8  35 

(S8| 

4l 
(Si  8 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  baaed  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Electrol>*tic  copper  is  commonly 
sold  on  "regular  terms"  (r,t ),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discoimt  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrob-tin 
cathodes  is  0.05  to  0.10c.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  17c.  per  100  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb- 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Aug. 

Spot 

3  Mob. 

Spot 

16 
17 
18 
20 
21 
22 

120 
120 

120 
120 
120 

119i 
119} 

1195 
1195 
1195 

137 
137 

137 
137 
137 

244i 
244 

243 
2425 
242 

240 
2395 
239 

305 
30} 

30  S 
30  5 
305 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  ^Ietal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  _  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2.240  lb.,  with  American  prices  in  cents  per  pound 
(he  following  approximate  ratios  are  given,  reckoning 
exchange  at  4  80.  £15  =  3  2lo.:  £20  =  4.29c.; 
£30  =  6.43c.;  £40  =  8  57r  :  £60  =  12.85c  Varia- 
tions. £1    =  0  2l|c. 

NEW  YORK — .\UE.   2i 

The  markets  were  again  very  dull  and 
unsettled,  owing  to  the  continued  uncer- 
tainty respecting  the  attitude  of  Washing- 
ton. The  fixing  of  a  price  for  bituminous 
coal,  announced  on  Aug.  22.  which  price 
was  lower  than  the  producers  expected, 
did  not  add  anything  on  the  side  of  op- 
timism. 

Copper,  Tin,  Lead  and  Zinc 

Copper — A  little  business  was  done  from 
day  to  day,  chiefly  for  September-Decem- 
ber and  October-Pecember  delivery,  and 
chiefly  with  speculators.     This  business  was 


done  mainly  at  prices  from  24i@25c., 
cash,  New  York,  Small  lots  of  spot  copper 
were  reported  sold  at  27(5  27  Jc,  but  the 
amount  of  such  business  was  insignificant. 

The  copper  market  is  tied  up  by  the  un- 
certaint'-  centering  in  Washington.  Manu- 
facturers hold  oft,  and  will  continue  to  do 
so,  as  long  as  they  think  that  the  Govern- 
ment is  going  to  fix  arbitrarily  a  price  for 
copper  much  lower  than  the  prevailing  price 
and  is  going  to  compel  producers  to  supply 
everybody  at  that  price.  .\  large  part  of 
our  copper  supply  comes  from  foreign  pro- 
ducers, and  how  the  Government  is  going 
to  compel  them  to  sell  at  an  arbitrary  price, 
unless  they  want  to,  has  not  been  explained. 
In  the  rrieanwhile,  there  is  considerable 
confidence  in  the  report  that  the  price  of 
22ic.  has  been  agreed  between  the  Govern- 
ment and  the  producers,  with  2^c.  addi- 
tional left  pending  for  further  adjustment. 
Respecting  this  matter,  nothing  new  devel- 
ope(3  during  the  week.  The  delay  in  these 
negotiations  is  not  interfering  with  the 
Government  getting  its  supply  of  raw  ma- 
terial, for  the  Government  requisitions  what 
it  wants  and  producers  supply  it.  The  Gov- 
ernment, in  requisitioning,  pays  no  atten- 
tion to  the  position  of  producers,  which 
creates  embarrassments  that  frequently  are 
relieved  only  by  consumers  relinquishing 
their    contractual    claims. 

The  statistical  position  of  copper  is  be- 
coming very  strong,  for  domestic  con- 
sumers are  undoubtedly  using  up  the  sup- 
plies in  their  yards,  while  on  the  other 
hand  production  is  diminishing.  The  Great 
Falls  refinery  is  idle.  Raritan.  which  was 
the  next  to  exhaust  its  stock  of  crude, 
is  now  running  onlv  at  two-thirds  capacity 
and  shortly  will  have  to  reduce  to  a  50'"; 
basis.  Another  large  refinery  is  down  to 
three-fourths  normal  production  and  ex- 
pects a  further  reduction  in  September. 
The  other  works  are  still  supplied  with 
crude,  but  their  stocks  are  getting  low. 

Copper  Sheets  are  quoted  at  37c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  33c.  per  lb., 
f.o.b.   mill. 

Tin — This  market  was  very  dull,  espe- 
cially in  Straits.  There  were  a  few  trans- 
actions in  Banka  and  Chinese  tins,  but  the 
total  turnover  of  the  week  was  probably 
not  more  than  125  tons.  Banka  tin  fell 
as  low  as  585c. .  but  recovered  to  59c.  at 
the  close. 

L#ad — Some  business  pending  at  the  close 
of  last  week  and  the  early  part  of  this  week 
developed  that  there  was  considerable  lead 
in  the  hands  of  consumers,  which  they 
were  willing  to  sell.  On  the  other  han(3. 
the  demand  from  domestic  consumers  was 
light.  Canada,  which  was  expected  to  be  a 
buyer  in  this  market,  has  not  come  forward. 
The  strike  situation  in  Missouri  is  improv- 
ing, and  the  principal  producer  is  back  to 
nearly  normal  procluction.  although  things 
are  not  yet  going  smoothly.  These  several 
factors  combined  to  produce  an  easier  tone 
in  the  lead  market,  and  at  the  close,  while 
nearly  lOtc.  might  have  to  be  paid  for 
August  lead.  September  could  be  had  at 
10|c .  and  October-December  was  offered 
at  10c. 

Zinc — This  metal  was  dull  and  toward 
the  close  became  distinctly  weak  under 
pressure  from  producers  who  were  not  dis- 
posed to  accumulate  any  more  stock.  Sales 
were  reported  at  8c..  there  were  sellers  over 
that  price,  and  there  was  strong  rea.son  to 
believe  that  any  consumer  who  wanted  a 
round  lot  of  the  metal  could  do  better. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.   Peru.  111..  less  8%   discount. 

Other    Metals 

.\lnminnm — This  market  which  has  been 
featureless  for  months  livened  up  and  sev- 
eral sales  were  made  at  50c.  per  lb.  for  No. 
1    ingot.    New   York. 

Antimony — Very  dull  Quoted  unchanged 
at  ISfiJlSJc.  for  spot.  Futures  quoted  at 
14J(a>143c..   c.i.f.   in  bond. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Cadmiam — Unchanged  at  $1.40@1.60  per 


Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.  for  electrolytic. 

Quicksilver — Ijnchanged  at  $115,  with 
moderate  activity.  Stocks  in  this  market 
reported  light.  San  Francisco  reports,  by 
telegraph,    $110,    market    steady. 

Gold,   Silver  and   Platinum 

Gold — Some  further  shipments  of  gold  to 
Japan  were  made  this  week,  reaching  a 
total  of  $3,000,000,  and  about  $1,000,000 
in  all  was  sent  to  South  America.  Ship- 
ments to  Japan  this  year  have  been  in 
settlement  for  exports.  A  moderate  amount 
of  gold  has  been  sent  to  British  India  in 
the  same  way. 

Silver — London  market  continues  firm  on 
very  moderate  supplies.  Considerable  sil- 
ver has  been  sold  ahead  for  the  balance  of 
the  year,  and  this  will  limit  cash  offerings 
when  time  of  delivery  arrives. 

Mexican  dollars  at  New  York;  Aug.  15, 
67ic.  ;  16.  67gc.  ;  17.  67Sc.  ;  18,  67ic.  ;  20, 
68Jc.  ;  21.  68Jc. 

Coined  silver  in  the  United  States  Aug.  1 
is  estimated  by  the  Treasury  Department 
as  follows:  Standard  dollars.  $568,270,061; 
subsidiary  coins.  $199,470,157  ;  total  face 
value.  $767,740,218.  Of  the  standard  dol- 
lars $473,488,048  are  held  in  the  Treasury 
against   silver   certificates   outstanding. 


-Strong  at  $120. 


Zinc  and  Lead  Ore  Markets 

Joplin,  HIo.,  .\ug.  18 — Blende,  per  ton. 
high,  $78.80;  basis  60^;  Zn,  premium,  $75, 
medium  to  low,  $70'(?65;  calamine  per  ton, 
basis  lOTr  Zn,  JIOSSS;  average  selling 
price,  all  grades  of  zinc,  $67  55  per  ton. 

Lead,  high,  $123.70;  basis  8O9;  Pb,  $120 
@100;  average  selling  price  all  grades  of 
lead,    $111,10    per    ton. 

Shipments — Blende.  9748  tons;  calamine, 
681   tons;  total  value,   $704,580. 

A  stronger  market  for  zinc  ore  is  shown 
in  the  increased  average  ^rice.  brought 
about  by  an  advancing  price  on  some  of 
the  intermediate  grades  with  no  quotable 
change  in  the  base  range.  Sending  away 
the  soldiers  and  preparing  to  send  away 
the  first  call  of  the  draft  is  reducing  the 
working  force  to  an  extent  that  is  per- 
ceptible in  a  lowering  production.  On  the 
other  hand  the  car  situation  is  most  vexa- 
tious, with  each  buyer  putting  in  more  time 
securing  cars  than  he  does  in  buying  ore. 

Platteville,  Wis.,  Aug.  18 — Blende,  basis 
609r  Zn.  $70  for  premium  ore  down  to 
$65  for  medium  grade  Lead  ore.  basis 
80";^  Pb.  $110  per  ton.  Shipments  reported 
for  the  week  are  2559  tons  of  zinc  ore, 
144  tons  of  lead  ore.  and  449  tons  of  sul- 
phur ore  For  the  vear  to  date  the  figures 
are:  89.036  tons  of  zinc  ore.  4264  tons  of 
lead  ore.  and  18.272  tons  of  sulphur  ore. 
Shipped  during  the  week  to  separating 
plants.    3611    tons   of   zinc   ore. 

Other  Ores 

Manganese  Ore. — Unchanged  at  $1  for 
high-grade   metallurgical  ore. 

Molybdenum  Ore. — For  molybdenite  as- 
saying 90<"r  molybdenum  sulphide.  $2.20 
was  asked.  $2.10  was  reported  bid.  No 
business  was  reported  done,  but  $2.15 
doubtless  would  have  been  accepted. 

Tungsten  Ore — Scheelite  sold  at  $28  per 
unit.  High-grade  wolframite  realized  $25. 
while  for  ordinary  grades  $20  was  quoted. 
The  turnover  amounted  to  several  hundred 
tons. 

Pvrites — Spanish  lump  quoted  at  1510, 
per  unit  on  basis  of  10s.  ocean  freight, 
buver  to  pav  war  risk,  excess  freight  and 
any  dutv.  Ocean  freights  are  slightly  eas- 
ier, several  charters  having  been  made  at 
32s.  6d.  for  northern  ports,  about  3s,  less 
than   heretofore. 

Iron  Ore — Prices,  delivered  lower  Lake 
ports  are  for  old-range  bessemer,  »5.9o : 
old-range  nonbessemer.  $5.20  ;  Mesabl  Bes- 
semer, $5.70 :  and  Mesabl  nonbessemer, 
$5.05. 
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In  connection  with  the  recent  allotment 
of  150.0011  tons  o(  rails  to  various  rail 
mills  hy  the  Government,  at  the  .standard 
price  of  $40.  the  Bethlehem  Steel  Co  shows 
a  cost  of  production  of  about  SiiS  This 
Is  due  to  the  difficulty  in  importing  ore. 
and  the  high  ocean  freights  Last  year's 
ore  production  was  75.1t>7.672  tons,  ship- 
ments from  mines  being  77.870.553  tons 
Imports  were  1.325.fiL'l  tons  The  supplies 
were  about  80'"r  from  Lake  Superior.  IS"/! 
from  other  districts  and  less  than  2', 
through  imports 

lion  Trade  Review 

NKW   YORK — Aug.    2 J 

While  the  steel  trade  waits  for  the  Gov- 
ernment to  decide  what  it  will  pay  lOr 
munition  and  ship  steel,  and  expects  that 
decision  soon,  the  situation  as  to  prices  oi' 
steel  for  the  Allies  and  the  public  Is  in  no 
respect  clearer,  says  "Iron  Age."  The  Pres- 
ident's announcement  of  a  $2  base  on  bitu- 
minous coal  instead  of  the  concession  of  a 
$3  price  made  by  the  operators  is  no  sur- 
prise, and  it  does  not  furnish  the  key  to 
the  vastly  more  complicated  problem  of 
steel  prices.  Coke  prices,  it  is  to  be  ex- 
pected, will  be  fixed  in  line  with  coal,  but 
as  the  fixing  of  a  low  price  for  coke  will 
not  increase  the  supply  and  may  lessen  it. 
the  effect  on  the  pig-iron  market  is  yet 
to  be  determined. 

Cheaper  coal,  however,  will  mean  lower 
cost  in  melting  and  heating  operations  at 
steel  works  and  hence  some  revision  of  cost 
sheets  now  in  the  hands  of  the  Government. 

PITTSBURGH — Aug.    21 

The  turnover  in  steel  products  is  still 
lighter,  the  stagnation  existing  for  several 
weeks  being  intensified  Purchases  are  en- 
tirely of  material  for  earlier  delivery  and 
aggregate  an  extremely  small  tonnage. 
Specifications  on  contracts  are  lighter  and 
on  the  whole  are  averaging  less  than  the 
shipments  Buyers  are  awaiting  lower 
prices  and  seem  to  be  fortified  for  a  long 
wait.  While  there  has  been  little  prospect 
at  any  time  that  the  Government  would 
undertake  to  fix  steel  prices  for  the  gen- 
eral trade,  the  report  of  the  Federal  Trade 
Commission  on  coats  is  to  the  effect  that 
costs  vary  greatly,  giving  the  Government 
no  definite  basis  on  which  to  proceed  With 
this  situation  developed,  the  steel  makers 
will  probably  be  In  more  accommodating 
mood  with  the  Government  as  to  its  pur- 
cha.ses  and  the  purcha.ses  of  the  European 
Allies  Most  of  the  steel  required  for  fiono 
freight  cars  to  operate  on  the  American 
roaft    in    France    is   placed. 

The  general  price  readjustment  In  the 
iron  and  steel  market  Is  proceeding  slowly, 
but  not  more  slowly  than  Is  common  In 
the  early  stages  of  such  a  movement  It 
is  expected  that  the  Government  will 
shortly  fix  prices  on  coke,  under  authority 
granted  hy  the  Lever  Food-Control  law.  anil 
this  will  doubtless  soften  pig  iron,  reacting 
eventually  on   unfinished   and   finished  steel 

Production  of  steel  Is  Increasing,  with 
more  favorable  weather  Production  of 
steel  Ingots  since  the  first  of  this  vi>ar  has 
averaged  a  rate  of  about  4  3.ono.hOfl  tons 
a  year,  hut  has  lately  been  a  trifle  heavier 
Capacity  Is  about  49.000.000  tons 

Pig  Iron — Market  continues  stagnant  and 
there  Is  little  being  done  even  in  resale 
Iron  Furnace  i|Uotations  are  unchanged, 
hut  are  largely  nominal:  Bessemer.  IB.'i: 
basic.  152;  foundry  and  malleable.  $53ili  S5, 
fob  valley  furnaces.  95c  higher  delivered 
Pittsburgh 

HIeel-  There  continue  to  be  offerings  of 
billets  nl  M5.  occasionally  at  a  shade  less 
A  little  business  in  sheet  bars  is  reported 
at  115  but  the  usual  asking  price  Is  190 
Rods  are  easier,  there  being  little  dlfficultv 
In  buying  at  190  On  an  average  the  un- 
flnlshed-steAl  market  Is  down  about  lin 
fr..ni    the    top    level 
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Mining  in  the  Argentine  Andes 


By  a.  W.  ALLEN 

Metallurgical   Engineer,   309   Broadway,   Xew  York 


Mining  in  the  Argentine  is  a  discredited  in- 
dustry, due  to  the  many  swindles  that  have  been 
perpetrated  in  that  country.  The  climate  of  the 
mining  region  is  not  good  and  the  labor  is  dis- 
couraging to  one  accustomed  to  ordinary  effi- 
ciency. The  industry  has  lacked  coynpetent 
technical  direction,  ivhich  has  been  one  cause  of 
the  consistent  failures. 

IF  THERE  is  any  one  country  in  the  world  where 
mining  is  thoroughly  discredited,  it  is  the  Argen- 
tine Republic.    Two  factors  are  mainly  responsible — 
the  success    (from  the  promoters'   point  of  view)    of 


Simpson  aptly  remarks,  "...  the  mining  engi- 
neer is  classed  as  a  sort  of  confidence-trick  man  who 
can  hypnotize  his  listeners  with  entrancing  reports  of 
limitless  wealth  in  some  inaccessible  region  and  get 
them  to  part  with  their  cash  while  under  the  delusion 
that  they  are  being  enriched." 

The  work  that  has  been  carried  out  under  the  guise 
of  mining  operations  has  in  many  instances  been  of 
a  kind  to  baffle  convincing  description.  Operations 
of  shaft  sinking  and  tunneling  seem  to  have  been 
pursued  for  years  for  no  other  apparent  reason  than 
to  prolong  the  life  of  the  concern  supplying  the  funds. 
The  opening-up  of  orebodies  in  isolated  mountain 
regions  and  the  yearly  expenditure  of  large  sums  for 
the  purpose,   without  the   controlling   influence   of  ele- 
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A   CYANIDE   PLANT    IN    THE   ARGENTINE   ANDES 


systematic  swindles  with  which  the  industry  has  been 
associated  in  the  past,  in  conjunction  with  a  lack  of 
experienced  technical  assistance  in  the  inception  and 
realization    of    mining    and    metallurgical    projects. 

A  technical  mining  man  going  to  the  Argentine 
should  prepare  himself  to  be  looked  upon  with  some- 
thing akin  to  suspicion,  to  see  eyebrows  raised  slightly 
when    he    announces    his    profession,    for,    as    W.    E. 


mentary  account  keeping  or  systematic  audit,  has  been 
of  common  occurrence  with  foreign  companies  and  has 
usually  coincided  with  the  fact  that  no  feasible  or 
practical  method  was  known  to  science  or  art  for  the 
extraction  of  any  valuable  metal  the  reserves  might 
contain.  Concentration  practice  has  been  decided  upon 
and  equipment  purchased  without  even  a  preliminary 
test  and  apparently  without  a  thought  as  to  whether 
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'.he  ore  could  be  successfully  concentrated  or  the  prod- 
uct marketed.  Cyanide  plants  have  been  designed 
and  erected  with  little  regard  to  the  actual  suitability 
for  Andean  ores  and  with  no  reasonable  hope  for 
successful  operation.  Smelting  equipment  has  been 
erected   only   to   be  almost   immediately   scrapped. 

The  fact  that  the  decay  of  Argentine  mining  is 
attributable  to  the  misguided  efforts  of  inexperienced 
engineers  has  been  duly  recognized  by  the  government 
authorities  to  the  extent  that  the  jefe  of  the  mining 
section  of  the  Mini.stry  for  Mines  and  Agriculture  has 
drawn  attention  to  the  "gravisimas  consecuencias"  re- 
sulting from  "la  insiificieticia  freciiente  de  la  direccion 
tecnica  de  las  explotaciones."  It  is  a  lamentable  fact 
that  foreigners,  more  than  native  engineers,  are  re- 
sponsible. 

Lack  of  technical  skill  in  direction  and  exploitation 
has  unhappily  synchronized  with  a  peculiar  local 
tradition  that  sharp  practice,  if  successful,  is  an  in- 
dication of  praiseworthy  skill  and  by  no  meahs  a 
matter  for  condemnation.  The  combination  of  ill- 
advised  mining  and  metallurgical  enterprise,  coupled 
with  the  sentiment  that  a  successful  swindle  is  legiti- 
mate practice,  has  proved  irresistible,  and  Argentine 
mining  has  collapsed  under  the  strain. 

To  eradicate  the  prevalent  idea  as  to  the  position 
of  mining  as  a  business  will  doubtless  take  time,  but 
a  reaction  is  inevitable  as  soon  as  it  is  demonstrated 
that  the  methods  employed  may  be  commercially  and 
morally  sound.  The  -status  of  the  mining  engineer  will 
then  be  restored  and  the  industry  will  receive  the 
attention   it   undoubtedly  deserves. 

Operating  Difficulties  Encountered 
Mining  in  isolated  regions  is  invariably  beset  with 
difficulties,  and  engineers  may  vie  with  one  another 
for  a  hearing  as  to  the  tribulations  under  which  they 
have  carried  out  their  work  in  various  localities.  The 
labor  question  is  always  of  primary  importance,  and 
there  are  many  classes  of  so-called  "cheap"  labor. 
Where  the  supply  is  plentiful  and  where  effective 
discipline  is  aided  by  government  protection,  the 
utilization  of  "cheap"  labor  may  be  advocated.  In 
the  Argentine.  Andes,  however,  no  police  are  allotted 
to  those  isolated  regions  where  mining  is  carried  on. 
To  invoke  the  law  is  not  a  proceeding  which  the 
foreign  mine  owner  or  his  representative  is  inclined 
to  favor,  especially  in  the  case  where  the  nearest 
magistrate's  court  is  far  distant  from  the  mine.  The 
peon,  therefore,  has  little  fear  of  consequences  what- 
ever his  delinquencies.  An  increasing  vigilance  on  the 
part  of  the  executive  is  necessary,  but  hasty  judgment 
is  fatal  and  must  be  tempered  with  a  resignation  to 
inevitable  natural  conditions  and  ethnological  traits. 
It  soon  becomes  apparent  that  an  act  of  consideration 
that  might  be  termed  a  kindness  is  analyzed  as  a  sign 
of  weakness  and  immediate  advantage  is  taken  of  the 
attitude. 

The  labor  situation  almost  baffles  solution  unless 
mine  owners  arc  prepared  to  import  labor  on  a  large 
and  regular  scale.  Skilled  miners  arc  unobtainable  in 
most  regions,  and  the  average  Argentine  peon  of  the 
Andean  provinces  is  untrainable  for  any  serious  work. 
Labor  involving  any  responsibility  must  necessarily  be 
given   to   others,     ("hilcans   are   largely    in   demand   as 


miners,  a  work  to  which  they  are  better  adapted  on 
account  of  their  greater  experience  and  general  ca- 
pability. Supervision  is  undertaken  by  men  of  all 
nationalities.  In  my  own  case  a  few  months  of  un- 
conscious effort  in  this  direction  resulted  in  the 
mustering  of  a  cosmopolitan  throng  containing  repre- 
sentatives of  eight  European  and  five  American  nation- 
alities, in  addition  to  the  indispensable  Chinese  cooks. 
Differences  of  opinion  were  not  uncommon,  but  bones 
were  seldom   broken  on   this   account. 

Wage  rates  vary  in  different  localities,  but  foreign 
(Chilean)  miners,  timbermen  or  machine  men  usually 
ci.rn  from  three  to  six  pesos  per  day  (about  $1.30  to 
$2.60  U.  S.  Cy.)  according  as  to  whether  they  are  em- 
ployed by  daywork  or  on  contract.  Peon  labor  under- 
ground is  paid  about  21  pesos  as  compared  with  two 
P3S0S   on   the   surface.      Carpenters    and    masons   earn 
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six  pesos  per  day  and  fitters   from   four  to  six  pesos. 
Millmen  are  usually  recruited  from  the  shops. 

The  bulk  of  the  Argentine  laborers  wish  to  work 
at  mining  only  when  they  are  in  need  of  a  little 
extra  money.  They  leave  as  soon  as  they  have  a  few  pesos 
tc  their  credit,  but  generally  before  they  have  adapted 
themselves  to  their  surroundings  or  made  themselves 
of  real  u.se  or  independent  of  perpetual  supervision. 
The  exceptiims  are  few  and  far  between.  Steady  work 
and  the  chance  of  .systematic  saving  of  money  have  no 
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attraction  whatever  to  the  average  peon,  although  the 
foreigners  are  eager  to  take  advantage  of  the  oppor- 
tunities offered  and  invariably  open  a  bank  account  at 
the  nearest  town. 

The  labor  supply  is  always  in  a  state  of  exasperating 
fluctuation.  The  cosecha  (harvest)  claims  practically 
all  the  peon  labor  during  a  considerable  part  of  the 
year.  During  this  time,  which  constitutes  the  best 
season  in  the  mountains,  they  prefer  to  work  in  the 
lowlands  for  a  pittance.  When  the  cosecha  is  over, 
they  return  to  the  mines  to  earn  a  few  pesos  and  to 
work  under  the  worst  possible  climatic  conditions. 

Feast  days  and  holidays  are  apparently  limited  only 
by  the  number  of  days  in  the  year,  and  their  ob- 
servance constitutes  a  perpetual  irritation  to  employers 
and  a  stumbling  block  to  any  really  continuous  effort. 
Voting  for  government  officials  is  obligatory  and  non- 
attendance  punishable  with  fine  or  imprisonment. 
When   the   booth   is   situated    some   distance   from   the 


bonuses  are  alike  ineffectual  in  an  attempt  to  make 
him  take  an  interest  in  the  work.  Contracts  offering 
considerable  advantages  are  made  only  to  be  broken 
at  the  first  opportunity  in  those  cases  where  the  con- 
ditions cannot  be  evaded.  Repeatedly  I  proved  that 
the  average  peon  vv'ould  prefer  to  trick  his  employer 
out  of  10c.  rather  than  work  to  earn  twice  the  amount 
with   the   same   expenditure   of   labor. 

In  the  smaller  towns  connected  with  the  railways 
the  ubiquitous  Ford  is  much  in  evidence,  but  its  area 
of  usefulness  is  generally  confined  to  those  districts 
where  transport  is  easy.  As  a  general  rule  the  roads 
are  in  a  shocking  condition  and  no  attempt  is  made 
to  keep  them  in  repair — in  marked  contrast  with  the 
conditions  in  Chile,  across  the  mountains. 

Large  sums  have  been  spent  in  trying  to  adapt  motor 
lorries  in  the  haulage  of  mining  machinery  and  sup- 
plies, but  they  have  invariably  met  their  Waterloo  in 
the  rivers  and  quicksands.     Freighting  is  done,  for  the 
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mines,  the  journeys  of  the  employees  to  and  fro  and 
the  time  necessary  to  recover  from  the  effects  of  the 
visit  occupy  the  best  part  of  a  week.  Stragglers 
return  at  odd  dates,  and  there  must  be  no  question 
as  to  their  reinstatement.  The  interruption  to  the 
work  must  be  viewed  with  as  much  complacency  as 
possible,  and  it  would  seem  that  there  is  an  axiom 
that  industry  must  be  regulated  solely  and  entirely 
for  the  benefit  of  the  employees,  and  that  no  other 
consideration  whatsoever  should  be  allowed  to  influence 
the  management  of  affairs.  No  one  who  has  ever 
heard  the  amazingly  illogical  requests  periodically 
made  by  the  peon  would  doubt  for  a  moment  that 
in  his  mind  there  is  an  entire  dissociation  of  ideas 
as  to  cause  and  effect.  He  has  no  thought  whatsoever 
beyond    his    own    immediate    well-being.      Bribes    and 


most  part,  by  mule  teams  and  two-wheeled  carts 
capable  of  carrying  from  one  to  two  tons.  Five  mules 
are  usually  harnessed  to  the  cart,  and  sufficient  com- 
pressed feed  (pasto)  for  the  animals  is  carried  to 
last  five  or  six  days.  Burros  are  also  used  e.xtensively 
for  light  loads  in  the  mountains. 

Railroad  communication  is  scanty  and  inadequate, 
and  the  extension  of  mining  is  not  likely  to  be  realized 
until  additional  provision  e.xists  in  this  direction.  The 
mineral  belt  from  Mendoza  to  Bolivia  lacks  any  high- 
grade  or  really  valuable  products.  Lead  with  low 
silver  content,  manganese,  wolfram,  copper  ores  and 
many  other  products  might  be  profitably  exploited  if 
the  cost  of  transport  to  the  centers  were  not  pro- 
hibitive as  it  is  at  the  present  time.  Freighting  will 
always    be    an    important    problem    and    must    be    con- 


372 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  9 


sidered  on  a  concentrated  but  not  a  high-valued  prod- 
uct. The  mineral  belt  badly  needs  a  geological  survey 
to  justify  extensions  of  the  railroads  in  various 
localities.  Without  such  means  of  communication  the 
cost  of  exploitation  and  operation  must  invariably  be 
in  excess  of  any  probable  return. 

The  San  Juan  province,  with  an  extensive  and  un- 
proved mineral  belt,  possesses  only  one-quarter  of  a 
mile  of  railroad  per  100  square  miles  of  territory. 
Other  provinces,  such  as  Los  Andes,  have  none.  In 
the  province  of  Rioja  an  ambitious  aerial  tramway 
scheme  was  entered  into  and  a  Bleichert  ropeway 
erected  at  government  e.xpense  to  connect  the  mines 
in  the  Famatina  district  with  the  township  of  Chile- 
cito,  a  distance  of  over  20  miles.  The  undertaking 
involved  a  considerable  outlay  which  benefited  only  the 
immediate  locality.  Subsequent  events  have  demon- 
strated that,  had  skilled  mining  and  metallurgical 
assistance  been  available  to  estimate  the  reserves  and 
probable  extraction  of  copper  from  the  mines,  the 
result  of  these  investigations  would  have  been  such 
that  this  tramway  would  never  have  been  built.  The 
Argentine  government  must  be  credited  with  a  prac- 
tical proof  of  its  desire  to  keep  mining  in  this  district, 
and  it  is  a  lamentable  fact  that  the  expenditure  was 
for  the  principal  benefit  of  a  company  so  near  to 
liquidation. 

The  tramway  is  in  sections,  each  equipped  with  a 
power  station  in  spite  of  the  fact  that  the  cars  would 
drop  a  vertical  distance  of  over  11,000  ft.  in  the 
journey  between  the  Famatina  loading  station  and 
Chilecito. 

Andean  Climate  Is  Difficult 

Workers  in  high  altitudes  must  expect  intense  cold 
at  times.  In  parts  of  the  Andes  this  condition  is 
aggravated  during  several  months,  often  the  greater 
part  of  the  year,  by  hurricane  winds.  The  eddies 
seem  to  form  in  the  mountains  and  the  wind  passes 
through  certain  quebradas,  or  gullies,  and  invariably 
in  the  west  to  east  direction.  These  hurricane  gusts 
alternate  with  periods  of  calm',  each  for  about  a  minute 
or  so.  Conditions  often  persist  for  weeks  on  end  with 
no  intermission,  day  or  night.  In  the  open  the  force 
of  the  wind  is  sufficient  to  make  human  or  animal 
progress  impossible  for  the  time  being.  Inside  a 
building  the  noise  made  by  the  scurrying  gravel  and 
sudden  gu.sts  is  such  that  one  is  in  a  constant  state 
of  wonderment  as  to  how  long  anything  made  by 
human  hands  can  withstand  the  strain.  Exposed  glass 
is  "frosted"  in  a  short  time  by  the  flying  sand  lilast 
and  needs  to  be  well  protected  with  wire  netting,  other 
wise  it  becomes  pitted  with  neat  holes  or  blown  in. 
Roofing  timbers  mu.st  be  tied  to  the  building  with 
unusual  precautions,  and  roofs  are  generally  coated 
with  a  thick  layer  of  a  mortar  made  with  .sand  and 
clay,  which  adds  io  the  weight  of  the  roof  and,  when 
dry,  forms  an  effective  protection  against  leaks. 

Snow  falls  from  April  to  July,  and  the  higher  peaks 
retain  their  mantle  throughout  the  year.  A  combina- 
tion of  wind  and  snow  in  what  is  locally  known  as  a 
htanco  viento  produces  intense  cold  and  a  phenomenal 
drop  in  temperature.  Traveling  across  the  Andes  is 
a  perilous  proceeding,  and  several  pas.sea  through  the 
mountains  are  not  negotiable  during  certain  seasons  of 


the  year  on  this  account.  The  winds  invariably  pre- 
vent the  snow  from  lying  on  the  ground  to  any  con- 
siderable extent.  It  is  either  blown  away  down  the 
valleys  or  evaporates  in  the  air  or  on  the  ground 
without  leaving  a  suspicion  of  moisture. 

Rain  is  almost  unknown  in  the  higher  altitudes. 
From  November  to  February  cloudbursts  are  apt  to 
occur  in  isolated  spots,  especially  in  the  vicinity  of 
heavily  mineralized  outcroppings.  A  mass  of  water 
falls  in  one  place  and  gathers  an  irresistible  momentum 
as  it  rushes  down  the  mountain  sides.  Wholesale  de- 
struction accompanies  its  progress.  In  a  few  moments 
roads  may  be  completely  obliterated,  river  courses 
changed,  and  tens  of  thousands  of  tons  of  sand,  earth 
a. id  stones  shifted  from  one  place  to  another.  The  lack 
of  any  warning  other  than  an  ominous   roar  and  the 
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impossibility  of  estimating  where  the  next  cataclysm 
may  occur  make  adequate  provision  against  damage 
almost  impossible. 

Fuel  is  scarce  in  the  mountains  and  firewood  for 
cooking  and  heating  almost  unobtainable.  A  small 
gnarled  shrub  (;an7/a  or  ijareta?)  is  usually  available 
in  small  quantities  for  domestic  purposes.  This  con- 
tains a  great  deal  of  resinous  material,  produces  much 
smoke  and  deposits  a  quantity  of  semi-volatilized  tar 
in  the  chimneys. 

In  the  isolated  districts  the  only  mine  timber  avail- 
able is  a  variety  of  poplar,  which  has  to  be  hauled 
from  the  lowlands  at  considerable  expense.  As  with 
many  other  materials,  the  expense  of  freighting  is  in 
excess  of  first  cost.  This  timber  is  of  the  poorest 
quality  and  has  a  short  life  in  the  mine,  where  the 
water  is  usually  far  from  pure.  Steel  construction  has 
been  proved  to  be  preferable  for  mill  work,  and  this 
material,  combined  with  concrete,  galvanized  iron  and 
asbestos  sheeting,  results  in  neatness  and  minimum  cost 
for    erection. 

The  rivers,  of  which  there  are  few.  vary  in  size 
from  torrents  of  exceedingly  muddy  water  toward  the 
end  of  the  year  to  small  streams  during  the  dry 
sea.sons.  The  steady  all-year  supply  of  water  is  from 
springs,  and  the  excess  during  flood  time  from  melting 
snow  or  rrecientes  (cloudbursts).  The  principal  rivers 
are  the  San  Juan  and  the  Jachal,  both  in  the  San  Juan 
province.  Neither  is  navigable  at  any  time,  but  both 
are  valuable  for  irrigation  purposes  and  serve  to  change 
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the  appearance  of  spots  in  the  valleys  from  barren 
sandy  deserts  to  stretches  of  bright  and  welcome 
vegetation.  Much  of  the  water  is  available  for  power 
supply,  but  little  of  it  is  utilized  for  this  purpose. 
The  high  proportion  of  solids  carried  during  the  flood 
season  and  for  some  months  afterward  constitutes  a 
problem  in  ordinary  hydraulic-equipment  operation. 

Toward  the  northern  provinces  (Los  Andes,  Jujuy 
and  Rioja)  quartz  veins  are  common,  but  toward  the 
south  they  are  seldom  seen.  Several  gold  mines  have 
been  worked  in  various  parts  of  the  Argentine  Andes. 
In  the  San  Juan  province  the  principal  mines  are 
found  in  the  Guachi,  Castano  and  Gualilan  groups. 
The  Guachi  mine  never  merited  its  name  (mountain 
of  gold)  and  is  now  abandoned,  although  its  possibili- 
ties may  have  been  neglected  on  account  of  its  isolated 
position.  The  Gualilan  mines,  near  Iglesia,  were  dis- 
covered in  the  middle  of  the  Eighteenth  Century  and 
produced  much  gold  by  an  amalgamation  process, 
subsequently  supplemented  by  roasting.  The  property 
consists  of  about  18  mines,  and  the  expenditure  some 
30  years  ago  was  in  the  usual  lavish  scale  of  English 
mining  companies  of  the  period,  the  equipment  and 
buildings  being  unusually  substantial.  Whether  the 
expenses  for  any  single  month  were  ever  met  by  the 
returns  may  be  doubted,  but  the  property  passed  from 
hand  to  hand  until  its  final  collapse,  attributed,  ac- 
cording   to    local    tradition,    to    the    elopement    of    the 
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manager  with  an  accumulated  yield  of  bullion.     Such 
happenings  were  apparently  by  no  means  uncommon. 

Actual  mining  work  at  Gualilan  is  suspended  at  the 
present  time,  but  a  cyanide  plant  is  in  operation  treat- 
ing the  tailings  from  the  old  amalgamation  process.  The 
bullion  produced  assays  high  in  silver.  A  large  ton- 
nage of  arsenical  iron  pyritic  ore  is  at  dump  carrying 
a  considerable  amount  of  gold.  The  encountering  of 
this  combination  in  the  lower  levels  of  the  mine  was 
doubtless  a  potent  cause  for  the  discontinuance  of 
operations  at  a  time  when  little  was  known  about 
the  treatment  of  sulphide  gold  ores.     Coppar-silver  ores 


also  occur  at  Gualilan  and  should  repay  investigation. 
The  mines  are  pleasantly  situated  at  an  altitude  of 
only  a  few  thousand  feet.  The  drawbacks  to  success 
are  inaccessibility  and  shortage  of  water  and  fuel.  The 
Castaiio  mines  are  nearer  to  the  capital  of  the  San 
Juan  province  and  have  been  intermittently  worked 
for  some  time  as  gold-silver  propositions.  A  mill  and 
cyanide  plant  has  recently  been  operated  by  a  smr.il 
syndicate.  Argentiferous  copper  ore  is  also  met  with 
in  this  district,  together  with  deposits  of  galena,  oxide 
of  manganese  and  zinc  blende. 

The  bulk  of  the  silver  in  this  part  of  the  Andes 
occurs  in  combination  with  lead  as  galena,  of  which 
there  are  extensive  deposits.  The  Salado  mines  are  in 
San  Juan  province  in  the  same  latitude  with  Coquimbo 
and  near  the  Chilean  border.  These  mines  were  re- 
discovered in  1844  and  have  been  worked  for  silver 
at  intervals  since  that  date.  The  usual  antigua  methods 
of  mining  were  followed  by  the  Chileans,  resulting  in 
a  honeycombing  of  the  ground  in  the  search  for  narrow- 
stringers  of  high-grade  ore.  A  considerable  amount  of 
work  has  since  been  done  by  two  English  companies. 
Wire  silver  occurs  in  places,  but  the  bulk  of  the  metal 
is  associated  with  galena,  in  conjunction  with  iron  and 
manganese.  A  small  smelting  plant,  operated  at  the 
foot  of  the  hills  on  the  banks  of  the  Jachal  River, 
was  destroyed  in  the  earthquake  of  1894.  No  further 
attempt  was  made  to  repair  the  damage.  "La  mano  de 
Dios"  was  sufficient  excuse  for  lack  of  further  effort. 

Lead,  copper,  manganese,  zinc  and  iron  are  met  with 
in  quantity  in  almost  every  locality.  Galena  deposits 
are  perhaps  tt.e  commonest,  and  the  mineral  usually 
carries  an  appreciable  amount  of  silver.  A  silver 
content  of  30  oz.  per  ton  in  extensive  deposits  is  not 
unusual,  but  transportation  costs  are  high  and  shortage 
of  fuel  prohibits  the  concentration  to  bullion  form. 
The  principal  copper  mine  of  the  Argentine  is  the 
Famatina,  in  the  province  of  La  Rioja.  This  company 
has  been  reconstructed  several  times,  fresh  life  has  been 
infused  into  it  at  intervals  by  the  application  of  more 
capital,  but  its  fate  was  the  same  as  many  other 
Argentine  mining  concerns.  Since  the  discussion  of 
the  apportioning  of  blame  for  the  last  fiasco,  the 
company's  affairs  have  been  allowed  to  sink  into  oblivion 
and  the  corporation   is  now   in  liquidation. 

The  present  copper  production  from  the  republic  is 
trifling  and  the  exports  are  nil.  It  needs  only  the 
successful  operation  of  one  mine  for  a  length  of  time, 
coupled  with  a  forgetfulness  of  past  fiascos,  to  give 
the  necessary  impetus  to  a  resumption  of  work. 

Wolfram  ores  occur  in  several  localities,  and  valuable 
deposits  of  the  mineral  possibly  only  await  development 
and  exploitation.  In  addition  to  the  question  of  freight- 
ing costs,  two  factors  are  tending  to  delay  development. 
One  arises  from  the  local  idea  that  assumes  that 
parties  interested  in  the  acquisition  of  mineral  land 
are  out  to  make  vast  fortunes.  The  result  is  that 
prices  asked  for  land  where  wolfram  ores  are  indicated 
are  fabulous  and  absurd.  It  is  useless  to  attempt  to 
explain  that  there  is  nothing  developed  and  practically 
nothing  "in  sight."  The  owner  of  the  land  is  in- 
variably deaf  to  all  arguments  and  suave  in  his  deter- 
mination to  part  with  the  right,  if  he  does  so  at  all, 
only  at  a  staggering  price.     The  second  drawback  to 
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wolfram  mining  lies  in  the  fact  that  the  mineral  ha.s 
been  classed  by  the  authors  of  the  mining  laws  in  the 
"segiinda  categoria"  and  distinct  from  gold,  silver,  lead, 
copper,  etc.  Land  that  contains  minerals  in  the  "segunda 
categoria"  can  be  worked  only  by  the  owners  of  the 
land  or  upon  their  express  permission.  Cases  have 
occurred  where  parties  in  ignorance  of  the  law  covering 
the  classification  of  minerals  have  taken  out  mining 
rights  for  a  certain  area' and  have  proceeded  to  develop 
a  wolfram  claim,  to  find  that  the  first  output  was 
legally  claimed  by  the  owner  of  the  land. 

The  principal  company  interested  in  wolfram-ore 
production  has  been  the  Hansa  Sociedad  de  Minas, 
operating  in  the  San  Luis  province.  Exports  from  the 
republic  are  decreasing  in  arithmetical  sequence,  being 
536  tons  in  1913.  394  tons  in  1914  and  only  158  tons 
in  1915.  Encouragement  of  the  output  in  the  Andean 
provinces  should  result  in  considerably  improved 
returns. 

Borate  Mining 

Another  branch  of  mining  that  is  almost  dormant  on 
account  of  the  lack  of  transportation  facilities  is  that 
for  borate.  The  deposit  occurs  in  the  Atacama  desert 
in  the  Argentine  provinces  of  Las  Andes  and  Jujuy. 
This  area  is  an  extension  on  the  Atlantic  side  of  the 
Andes  of  the  nitrate  fields  in  Chile  and  resembles  them 
in  barrenness  and  aridity. 

Some  little  work  in  Jujuy  is  still  being  carried  on. 
In  this  province  the  deposits  are  worked  for  a  few 
months  of  the  year,  being  completely  submerged  in  the 
rainy  season.  The  borate,  occurring  as  the  double  salt 
of  calcium  and  .sodium,  is  found  in  much  the  same 
manner  as  the  nitrate  on  the  (Chilean  pampa,  and  close 
to  the  surface  of  the  ground.  The  large  lumps  removed 
with  pick  and  shovel  are  dried  to  a  degree  permitting 
the  screening  of  the  adhering  .sand  and  earth.  The 
clean  crystals  are  then  sacked  for  shipment  and  carry 
about  30  to  40'^   of  B.O,- 

The  borate  deposits  are  extensive,  but  inaccessible 
when  comparison  is  made  with  similar  deposits  in 
Peru.  Exports  dropped  from  933  tons  in  1913  to  G13 
in   1914  and  192  in   1915. 

All  registration  of  mining  claims  must  be  carried 
out  in  the  provincial  centers  of  government  and  not  in 
the  federal  capital.  Application  for  mineral  rights  mu.st 
be  presented  in  writing  to  the  office  of  mines  in  the 
capital  of  the  province  in  which  the  discovery  has  been 
made.  The  application  must  be  accompanied  by  full 
details  as  to  location  and  a  specimen  of  the  mineral. 
Rights  are  issued  as  soon  as  an  official  signed  survey 
plan  of  its  position  is  available.  The  latter  is  usually 
obtainable  with  little  trouble  provided  an  agreeable 
method  of  persuasion  is  adopted  with  the  mine's  engi- 
neer. Mines  are  not  supposed  to  be  taxed,  nevertheless 
levies  are  periodically  made  by  the  local  authorities 
who  are  "laws  unto  themselves."  Power  plants  operat- 
ing mining  equipment  are  also  subject  to  local  tax 
aases.sment  for  uncertain  amounts.  The  mining  law 
insists  that  n  property,  or  pertenrria  as  it  is  called, 
must  be  worked  by  at  least  four  miners  during  230  days 
of  the  year.  The  balance  of  time  may  be  presumed  to 
have  been  allowed  for  "normal"  interruptions  caused 
by  general  elections,  holidays  jmd  I  hi-  more  important 
fiestas. 


At  the  present  time  measures  are  being  continually 
introduced  limiting  the  export  of  metals.  Silver  is 
practically  unsalable  in  the  republic  and  must  be  ex- 
ported at  considerable  cost.  The  domestic  consumption 
is  small  in  the  absence  of  a  silver  coinage.  Gold 
is  salable  in  small  quantities  and  at  a  discount.  Banks 
are  not  inclined  to  deal  with  the  precious  metals  as 
in  other  countries,  and  the  mo.st  elementary  ideas  exist 
among  technical  advisers  and  assayers  to  trading  com- 
panies as  to  how  shipments  of  metal  should  be  valued. 

Insurance  of  bullion  on  the  railroads  can  be  effected 
only  at  a  prohibitive  rate,  and  from  mine  to  railroad 
it  is  impossible  to  come  to  any  arrangement  with  the 
insurance  companies.-  It  is  therefore  necessary  to 
conduct  personally  bullion  from  the  mine  to  the  ship 
at  considerable  expense  and  loss  of  time,  the  journey 
often  taking  a  fortnight   from   outlying  districts. 

Research  Corporation  Fellowship 

The  Research  Corporation,  of  New  York,  offers  a 
fellowship  of  an  annual  value  of  $2500  to  encourage 
scientific  research  directed  to  developing  the  industrial 
arts.  It  is  to  be  awarded  on  competition  consisting 
of  the  submission  of  evidence  of  scientific  attainments, 
discoveries  or  inventions,  and  of  special  fitness  for 
advanced  work. 

All  persons  desiring  to  compete  must  fill  in  a  form 
of  application,  which  will  be  furnished  by  the  secre- 
tary of  the  corporation  upon  request,  and  file  the  same 
before  Oct.  1,  1917,  together  with  such  letters  of 
reference,  scientific  publications  or  other  documents  or 
evidence  as  they  may  wish  to  submit.  A  specific 
statement  must  be  included  of  the  particular  field  or 
object  of  investigation  which  the  competitor  proposes 
to  conduct  and  a  pledge  that  he  will  devote  himself 
faithfully  to  the  prosecution  of  such  research  if 
awarded   the   fellowship. 

Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  May, 
1917,  are  reported  by  the  Department  of  Commerce  as 
follows,  the  figures  for  April  being  given  for  com- 
parison: 

April  Miiy 

<  )rr  nnd  confrntralra,  pontpnt* 
rnn>Hlir*H,  in  hars.  pig9.  rtr 

Uofinp<l.  bnnt.  rtp      

( )I(I  nnd  nrnip 
I'IntPi*  iinil  shcrts 
Win- 

Total       .  1 11.476. 1 7>         MI.46S.244 

The  weight  of  ore  exported  in  May  was  5835  tons; 
of  concentrates,  337  tons. 

Imports  of  copper  into  the  United  States  in  April 
and  May.  1917,  are  reported  by  the  Department  of 
Commerce  as  follows: 

April 


Sift.OSg 

sa).662 

l.7»«.4W 

7 17. J  JO 

I0J,71>.0W 

I0S.))7.)I7 

I.2t6 

)t«.»09 

V«)4.S46 

1.241.761 

2,6SI.»64 

),I94.36S 

Mi%) 


Orr  nnd  ronrpnlrntm.  rontcntii 
Mnllo  nnd  rriiiliui.  rtr 
I'nrrfinrtl.  inlwn",  pigw,  etc 
Krfinnl.  in  hnni.  rtr 
Old.  rtr  .  fi.r  n.nnutnrliirr 
CointHwiitinn  nirlal,  ropjirr  rlilrf  ' 


I4.6»J.62I 

ll.«7K.2t7 

JhU.SW 

4.»4I.7(H 

:J60fl,l»6 

»I.S7».727 

224.00} 

4S).I}« 

I.«i).l57 

I.OtS.6«S 

n.MO 

2J,3IO 

T„(„l  40.oiii(l4»  4«.«1S.8SO 

Material  imported  in  May  was  36,304  tons  ore.  10,574 
tons  concentrates  and  4858  tons  matte  and  regulus,  etc., 
mainly  from  Canada,  Mexico,  Cuba  and  Chile. 
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Observations  on  Attracting  Capital 

By  J.  F.  KELLOCK  BROWN 

Mining'   Engineer.    137    Mc(;ill    St.,    Jlontreal,    Canada 


.4  dissertation  on  the  natural  depravity  of  incom- 
petent promoters  and  irresponsible  boosters,  ivith 
some  good  advice  for  those  seekers  after  capital 
who  are  willing  to  be  rational. 

THESE  remarks  are  addressed  to  the  man  with  a 
mine  to  sell,  be  he  prospector,  promoter  or  en- 
gineer. Perhaps  it  is  strange  that  the  latter 
should  be  included  in  such  a  lecture;  but  at  times  even 
an  engineer,  according  to  his  character,  becomes  subject 
to  an  attack  of  "imagination  run  riot."  In  many 
quarters  attention  should  be  paid  to  an  oft-told  tale, 
for  the  grand  old  subject  of  the  unscrupulous  companj- 
promoter — that  hardy  annual  of  the  technical  press — is 
due  another  revival  from  a  fres?  source.  Some  recent 
and  past  experiences  form  the  ba  kground  of  the  story. 

Square  Deals  and  Other  Kinds 

The  process  that  the  development  of  a  mineral  prop- 
erty has  to  go  through  before  it  becomes  an  actively 
producing  mine  looks  simple  and  is  simple — in  fact  so 
simple  that  it  becomes  difficult  for  some  men  to  realize 
it,  more  particularly  that  suspicious  class  which  must 
always  see  around  the  corner  and  up  the  back  of  any 
word  said  to  them,  searching  for  some  hidden  motive. 
The  class  which  never  gives  a  fair  deal,  and  therefore 
cannot  conceive  such  a  thing  to  exist,  has  far  too  great 
a  say  in  mining  affairs. 

Unless  there  is  equity  in  any  transaction  there  will  be 
no  continuance  of  business.  That  is  the  first  maxim  to 
bear  in  mind.  If  you  buy  a  horse  and  the  seller  of  the 
animal  "does  you,"  you  do  not  exactly  pine  to  buy  an- 
other horse  from  the  same  man ;  but  if  you  got  satisfac- 
tion on  the  first  deal,  you  would  probably  give  the  owner 
the  preference  on  the  second  transaction. 

The  promoter  and  prospector  vote  en  bloc  for  the 
common  sense  of  that  remark,  but  take  the  subject  a 
little  nearer  home  and  the  fishing  becomes  bad.  The 
moral  is  that  in  mining  far  too  many  men  never  con- 
sider a  second  deal  as  a  possibility;  which  means  that 
they  are  in  the  business  to  make  a  cleanup  on  one  trans- 
action and  to  do  so  they  rely  upon  every  form  of  mis- 
representation, or  worse,  that  it  is  possible  to  employ. 
If  we  could  persuade  all  who  are  directly  or  indirectly 
interested  in  this  work  that  it  is  a  business  just  like 
any  other  business,  such  as  selling  furniture  or  buying 
a  house,  in  which  the  reputation  of  the  m.anufacturing 
or  building  concern  has  something  to  do  with  its  sales, 
and  in  which  the  business  goes  to  the  representative 
who,  first  of  all,  knows  what  he  has  to  sell  and  all  about 
it,  and,  second,  meets  competition  by  the  production  of 
a  better  article  at  a  lower  price,  and,  third,  pays  atten- 
tion to  small  business  details,  such  as  proper  presenta- 
tion of  the  subject;  if  we  could  persuade  mineral  prop- 
erty dealers  on  both  sides  universally  to  accept  these 
statements,  perhaps  the  millennium  might  arrive. 

Exaggeration  and  indefinite  statements  are  fatal  er- 
rors in  the  search  for  mining  capital.     This  is  another 


maxim  to  keep  in  view.  Consider  that  capital  is  not 
just  engaged  in  a  mad  scramble  to  develop  mining  lands. 
Consider  that  there  are  just  as  many  people  selling 
mines  as  there  are  farmers  selling  milk  in  a  suburban 
locality.  The  milk  supply  may  be  scarce  in  these  days 
and  mines,  also,  may  be  relatively  so,  but  under  ordinary 
conditions  this  is  not  the  case.  Hundreds  of  proposed 
developments  are  placed  before  capital  every  day;  and 
through  much  of  this  experience  capital,  or  those  who 
make  the  preliminary  investigations  for  capital,  natu- 
rally soon  gets  to  know  the  hall-marks  of  the  exaggerator 
and  the  characteristics  of  the  reliable  statement.  The 
interceder  for  capital  who  concludes  his  remarks  thus: 
"God  didn't  make  this  country  for  farming,  and  the 
timber  is  all  cut  off  it,  so  he  must  have  made  minerals 
down  below"  does  not  acquire  much  standing  in  the  halls 
of  finance.  Nor  does  the  local  engineer  or  owner  ac- 
quire much  of  a  reputation  for  veracity  by  trailing  capi- 
tal's representative  three  days  in  the  bush,  baiting  the 
way  with  tales  of  10-ft.  veins,  and  winding  up  by  point- 
ing to  a  rice-paper  string  of  quartz,  saying:  "There, 
sir,  that  always  broadens  out  as  it  goes  down,  and  there 
is  millions  beneath  your  feet  for  the  asking."  The 
"asking,"  by  the  way,  is  often  only  a  small  matter  of 
half  a  million  dollars  or  so. 

Local  Capital  Seldom  Sufficient 

In  the  beginning  of  things  there  are  always  the  pros- 
pector and  the  ancient  partnership  "grubstaking"  to 
consider;  but  since  these  men  cannot  go  far  themselves, 
local  capital  generally  takes  a  hand.  Since  it  cannot 
within  reason  be  expected  that  the  struggling  mer- 
chants and  traders  of  a  developing  district  can  take 
upon  their  shoulders  the  entire  development  of  a  mining 
area,  there  is  reached,  sooner  or  later,  a  stage  when  an 
appeal  has  to  be  made  to  regular  financial  mining  chan- 
nels. It  is  in  making  this  step  that  the  handling  of  i. 
property  most  frequently  takes  the  wrong  turning.  Ow- 
ing to  conflicting  views  leading  to  legal  entanglements, 
exaggerated  ideas  of  the  work  accomplished,  or  poor 
valuation  of  the  work  to  be  done,  mining  progress  lan- 
guishes. This  is  a  common  state  of  affairs  in  most 
mining  districts.  The  prospects  are  legion  that  have 
had  local  capital  put  into  them,  carrying  them  onward 
part  of  the  way,  and  then  failed  to  connect  with  outside 
capital.  In  many  cases  this  is  due  to  the  fact  that  the 
early  investigators  never  had  a  prospect  at  all,  but  there 
is  an  equally  large  number  of  prospects  that  neve'- 
passed  babyhood  because  the  buyer  and  the  seller  could 
not  get  on  common  ground. 

It  is  well  to  recognize  the  fact  that,  just  as  it  takes 
two  to  make  a  quarrel,  so  also  it  takes  two  to  make  a 
business  transaction,  and  both  have  to  be  satisfied.  Let 
us  forget  the  stupid  and  often  prevalent  idea  that  the 
question  of  selling  a  mineral  property  is  a  duel  between 
the  local  man  and  a  shark  from  the  city,  wherein  each 
tries  to  get  the  better  of  the  other,  based  on  the  general 
principle  of  trying  to  get  something  for  nothing.  In- 
stead, get  around  a  table  and  remember  that  each  side 
to  the  transaction  has  to  have  a  reasonably  equal  divi- 
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sion  of  the  deal.  Both  have  rights.  The  one  has  the 
property  and  the  other  the  capital.  Simple — oh,  so  sim- 
ple that  it  can't  be  done.  Instead  of  the  first  man  de- 
manding a  sum  of  money,  large  or  small,  but  mostly 
huge,  or  the  second  man  demanding  a  discount  of  the 
cost  of  production  of  the  property  to  that  stage,  a  much 
more  equitable  proceeding,  and  one  that  would  lead  to 
quicker  and  more  satisfactory  results,  would  be  to  con- 
cede the  suggestion  that  a  share-and-share  basis  might 
be  conceived.  The  game  of  grab  may  be  fascinating,  but 
it  is  also  responsible  for  much  loss  of  capital  in  a 
district. 

A  suggestion  worth  some  consideration  might  be  the 
formation  of  a  vigilance  committee  on  mining  affairs 
and  promotions  in  each  district.  It  would  be  a  good 
thing  if  the  local  interests  hung  a  motto  upon  their 
walls,  and  read  it  three  times  a  day,  to  the  effect  that 
"there  is  such  a  thing  as  reputation,  and  reputation  is  as 
applicable  to  a  country  and  to  a  district  as  to  a  man." 
A  few  individuals  working  along  certain  disreputable 
lines  can  destroy  the  entire  reputation  of  a  country  in 
the  financial  center  to  which  it  must  make  its  appeal, 
making  conditions  such  that,  no  matter  how  reasonable 
or  how  good  a  prospect  appears,  it  cannot  be  financed 
because  it  is  in  a  district  that  bears  a  bad  name.  In- 
stances of  this  can  be  multiplied  the  world  over,  and  it 
is  the  cause  of  the  change  of  fashion  in  mining  invest- 
ment that  has  taken  place  in  certain  lands. 

When  Local  "Boosting"  Is  Harmful 

Another  equally  stupid  and  most  harmful  proceeding 
is  the  irrational  local  boosting  that  takes  place  when- 
ever there  is  a  discovery  of  supposed  importance,  a 
boosting  that  consists  solely  of  written  words  without 
any  backing  or  knowledge  of  the  true  situation.  A  typi- 
cal example  of  this  "bull"  is  a  story  of  an  Alberta  man- 
ganese discovery,  that  has  been  going  the  round  of  the 
Canadian  press  within  the  last  few  weeks.  On  reading 
it  with  any  understanding  one  is  inclined  to  wonder  if 
all  the  press  news  measures  up  to  the  same  standard  of 
exaggeration  and  inexactitude.  Surely  mo.st  papers 
could  ring  up  a  reliable  engineer  on  the  telephone  and 
get  the  proper  presentation  of  the  data  in  half  an  hour. 

Another  illu.stration  of  unfortunate  exaggeration  is 
found  in  the  "hurry-up"  stock-subscription  literature  of 
almost  any  "Buncombe  Asphalt  and  Oil  Co.,  Ltd.,  fear- 
ful and  wonderful  examples  of  the  promoter's  art.  The 
authors  of  such  specimens  must  have  taken  some  col- 
lege prizes  for  plausibility.  Really  the  promoters  who 
visit  a  district  for  the  purpose  of  picking  up  mineral 
property  .should  be  licensed  before  being  allowed  to  pro- 
ceed about  their  business.  The  situation  calls  for  such 
a  proposal,  ju.st  as  it  is  considered  necessary  to  grant  a 
certificate  to  the  manager  of  a  mine  after  it  has  com- 
menced operation.  Why  not  do  the  same  thing  to  the 
man  who  proposes  to  start  a  mine? 

One  of  the  most  exasperating  features  of  such  ven- 
ture.s,  con.stituting  another  rea.son  why  thew  affairs 
should  be  .strongly  handled  and  inve.stigated  before  pub- 
lic presentation,  is  the  partial  and  intentional  use  of 
well-known  names  in  such  a  way  as  to  give  the  impres- 
sion that  they  are  more  or  less  connected  with  the  en- 
terprise. As  matters  stand  at  present  the  making  of 
proper  excerpts  from  reports  by  good  men  is  a  quite 
well-established  art — the  art  consisting  of  the  ability  to 
get  the  "juice"  and  apply  it  to  another  picture. 


I  have  a  friend  who  tells  me  that  he  can  find  anything 
I  want  in  raw  materials  in  this  part  of  Canada.  So 'in- 
sistent is  he  that  I  have  a  sort  of  sneaking  notion  that 
one  day  he  will  wave  a  wand  and  show  a  platinum  dis- 
covery at  my  feet.  The  country,  in  his  estimation,  has 
never  been  properly  exploited;  capital  has  missed,  and 
continues  to  miss,  many  golden  opportunities.  By  de- 
sign I  asked  if  he  could  find  me  a  deposit  from  which  a 
common  every-day  product  could  be  manufactured.  He 
vanished,  returning  after  three  days  with  the  statement 
that  what  I  required  was  easy;  and  with  that  he  placed 
upon  the  table  a  small  and  doubtful  sample,  not  any 
larger  than  a  small-sized  egg.  In  his  ignorance,  my 
friend  expected  his  sample  to  be  sufficient  to  decide  an 
expenditure  of  half  a  million  dollars.  An  option  of 
purchase,  running  well  into  three  figures,  was  tabled.  I 
visited  the  spot  myself,  and  viewed  a  worthless  deposit 
whose  only  claim  to  fame  lay  in  the  chemical  analysis. 
There  was  neither  quantity,  nor  any  sign  of  quantity; 
the  situation  was  bad,  and  the  price  absurd. 

Common  Case  of  Self  Deception 
Individuals  of  this  type  are  common  and  as  danger- 
ous as  they  are  common.  They  have  the  idea  irrevoca- 
bly fixed  in  their  minds  that  if  any  material  is  inquired 
for  it  must  be  in  instant  demand,  wanted  in  a  terrific 
hurry,  and  worth  millions;  and  so  scarce  that  only  their 
particular  spot  on  the  earth  has  it.  A  possible  pur- 
chaser has  therefore,  in  their  minds,  to  buy  it  regard- 
less of  price.  Years  of  failure  and  weary  waiting  have 
failed  to  alter  their  opinion.  Hope  springs  eternal  in 
the  promoter's  breast — there  is  no  truer  proverb  than 
that.  Having  got  this  idea  into  their  heads,  they  pro- 
ceed to  indulge  in  the  process  (called,  by  the  ignorant, 
one  of  the  attributes  of  a  good  citizen)  known  as  "boost- 
ing" the  property  and  di-strict,  and  not  infrequently  get 
themselves  advertised  extensively  as  enterprising  citi- 
zens of  their  particular  neighborhood;  while  all  they  are 
accomplishing  is  much  harm,  harm  that  takes  years  to 
overcome.  The  irresponsible  booster  whom  the  local 
papers  are  fond  of  backing  up,  without  the  ghost  of 
an  idea  as  to  whether  the  booster  is  right  or  wrong,  is 
a  trouble  to  his  district.  Multiply  him  by  a  thousand 
and  he  becomes  a  menace  to  proper  progress.  "Boost- 
ing" just  because  "boo.sting"  is  a  habit,  a  virtue,  is  bad 
policy  because  it  forgets  that  the  stupid  booster  admin- 
isters the  greatest  knock  a  country  can  receive.  The 
idea  seems  to  be  that  if  one  shouts  loud  enough,  a  man 
with  money  will  hear.  Unfortunately,  this  type  of 
shouting  drowns  the  voice  of  the  holder  and  promoter 
of  areas  where  reasonable  production  could  be  com- 
menced. 

One  Born  Every  Minuts 
1  live  in  a  to'vn  of  50.000  inhabitants,  let  us  say.  and, 
with  the  exception  of  infants  in  arms,  every  citizen 
holds  stock  in  some  industrial  or  mining  venture  calcu- 
lated in  .some  glowing  day  of  past  regrets  to  bring 
riches  within  the  reach  of  all.  A  latent  sense  of  past 
foolishness  makes  most  of  us  hold  our  tongues  about 
such  investments;  but  nevertheless  they  were  made,  as 
now  and  again  the  declared  wills  of  .some  of  the  most 
prominent  citizens  disclo.sc  to  our  astonished  eyes  heaps 
of  worthless  stock  certificates  bought  by  men  we  have 
all  come  to  look  upon  as  the  embodiment  of  cautious 
investment.     These  things  are  memories  of  long  ago. 
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Notwithstanding  that  this  is  a  good  business  district, 
where  we  flatter  ourselves  we  do  know  something  about 
business,  it  is  rather  weird  to  discover  how  close  is  the 
connection  in  the  mind  of  the  promoter  between  proper 
business  and  the  other  sort  of  enterprise.  They  soul- 
fully  call  it  "bringing  capital  into  the  country"  or  "de- 
veloping their  own  neighborhood  and  deserving  a  pa- 
triot's crown."  We  have  had  gold  companies,  oil  com- 
panies, steel  companies,  hosiery  companies  and  many 
another  of  varied  hue  and  species;  the  only  common 
feature  being  the  money  they  were  to  bring  to  their 
fortunate  owners.  How  many  millions  of  capital  have 
gone  in  this  one  district  on  enterprises  founded  on  a 
wrong  basis,  started  before  the  market  was  there,  or 
begun  upon  a  deposit  of  material  inadequate  to  meet  the 
demands  of  the  plant.  And  if  millions  have  gone  from 
this  one  small  section  of  the  country,  what  must  be  the 
amount  of  money  poured  out  in  other  parts  of  the  land? 
Truly  romance  cannot  yet  be  dead — the  foot  of  the  rain- 
bow still  glamors. 

There  can  be  only  one  meaning  taken  out  of  these 
examples  of  our  extraordinary  methods  of  attracting 
capital.  They  have  been  inadequate,  disorganized  and 
haphazard  in  the  past;  we  have  no  sense  of  the  useful- 
ness of  any  of  these  proposals  to  the  country ;  and  there 
is  no  balance  in  our  judgment  of  the  rights  of  capital  in 
making  new  investments.  Would  we  not  then  have 
taken  a  big  step  forward  to  increased  development,  if 
we  had  two  things  done:  a  method  or  a  program 
whereby  the  natural  possibilities  of  each  deposit,  dis- 
trict, place,  could  be  properly  valued;  and  further  cen- 
sorship over  any  project  proposed  for  the  investment  of 
capital  ? 


A  History  of  the  Detinning  Industry* 

The  quantity  of  tin  recovered  from  tin-plate  scrap 
in  the  process  known  as  detinning  makes  this  industry 
a  factor  of  considerable  importance.  The  Goldschmidt 
Detinning  Co.  handles  in  excess  of  100,000  tons  of  tin 
scrap  per  year.  The  Welsh  tin-plate  industry  absolutely 
controlled  the  world  up  to  about  1890,  disposing  of  over 
70%  of  its  production  in  the  United  States.  The 
McKinley  act  of  1890,  placing  a  high  protective  tariff 
on  tin  plate,  established  the  industry  in  this  country, 
and  before  the  outbreak  of  the  war  over  1,000,000  tons 
of  tin  plate  was  produced,  and  at  the  present  time  pro- 
duction is  estimated  at  1,300,000  tons. 

Naturally,  the  increased  production  of  tin  plate  to 
large  proportions  brought  forward  the  problem  of  utiliz- 
ing the  scrap  and  clippings  which  accumulated  in  large 
quantities.  The  modern  process  is  a  development  of 
many  decades  of  study  and  experimentation.  All  the 
processes  may  be  divided  into  three  general  classes — the 
mechanical  process,  the  chemical  process  and  the  electro- 
chemical process. 

The  mechanical  process  consisted  in  attempting  to 
separate  the  iron  and  tin  by  means  of  heat  and  more 
recently  by  refrigeration.  These  methods  were  im- 
practical, mainly  because  it  was  not  possible  to  obtain 
thorough  separation  of  the  tin  from  the  iron. 

The  chemical  and  electrochemical  processes  also 
failed,  because  the  acids  used  attacked  the  iron  as  well 

•Abstract  of  an  article  entitled  "A  Short  History  of  the  Detin- 
ning Industry."  in  "Reactions,"  second  quarter,  1917. 


as  the  tin,  or  did  not  dissolve  the  tin  sufficiently  and 
left  considerable  adhering  to  the  iron.  Also  the  chem- 
icals used  were  too  expensive  to  make  the  process  an 
economical  one. 

Three  processes  have  operated  successfully  during  the 
last  forty  years,  during  which  time  one  or  another 
has  alternately  obtained  superiority,  due  to  refinements 
in  that  process  over  the  others.  These  three  processes 
are  the  electrolytic-alkali,  the  chlorine  process,  and  the 
alkali-chemical  process. 

Electrolysis  in  an  Alkali  Solution 

In  1876  Keith'  recommended  the  electrolysis  of  tin 
scrap  in  an  alkali  solution,  and  in  1882,  Th.  Goldschmidt, 
in  Germany,  conducted  experiments  with  a  warm  solu- 
tion of  caustic  soda  using  the  tin  plate  as  the  anode  and 
the  iron  plate  as  the  cathode.  One  trouble  with  the 
process  was  that  the  electrolyte  had  to  be  watched  con- 
stantly and  great  care  exercised  to  separate  thoroughly 
the  tin  from  the  iron.  The  tin  recovered  at  the  cathode 
is  spongy  or  finely  granulated  precipitate,  which  can  be 
easily  removed  and  melted,  a  considerable  advantage, 
as  it  obtains  in  a  single  operation  a  serviceable  iron 
that  can  be  compressed  into  solid  billets  and  readily 
marketed.  The  tin  sludge  can  also  be  easily  melted  into 
pig  tin.  This  fact  caused  the  process  to  come  into 
general  use,  and  it  dominated  the  field  up  to  about  1907. 

The  Chlorine  Process 

The  chlorine  process  was  first  proposed  by  Higgins' 
in  England  in  1854,  and  later  by  Parmalee^  Seely'  and 
Panton"  in  this  country.  It  was  known  that  only  dry 
chlorine  gas  could  be  used,  which  will  combine  with  tin 
under  development  of  considerable  heat  to  form  anhy- 
drous tetrachloride  of  tin,  a  heavy  liquid  which  fumes 
strongly  in  the  air.  As  chlorine  does  not  attack  iron 
at  low  temperatures,  the  process  seems  apparently  sim- 
ple. Considerable  improvements  and  modifications  were 
necessary  hov/ever  in  order  to  make  use  of  this  prop- 
erty of  iron. 

A  chlorine  detinning  plant  was  established  in  New 
York  City  in  1873,  operating  under  the  Seely  patent, 
but  failed  because  of  the  financial  panic  in  that  year. 
Lambotte,  in  Brussels,  in  1885,  started  to  operate  the 
chlorine  process  on  a  large  scale  with  a  shaft  furnace 
filled  with  tin  scrap  from  the  top,  while  chlorine  gas 
strongly  diluted  with  air  was  introduced  at  the  bottom. 
This  chlorine  was  combined  with  the  tin  from  the  scrap, 
and  the  air  would  carry  away  the  tetrachloride  to  con- 
densers, where  it  was  condensed.  The  detinned  clip- 
pings were  then  removed  from  the  furnace  bottom  and 
compressed  into  billets.  However,  the  control  of  the 
chlorine  gas  is  difficult  and  the  workmen  were  greatly 
annoyed.  Furthermore,  the  detinned  clippings  were  not 
entirely  detinned  and  were  covered  to  some  extent  with 
tetrachloride  of  tin. 

In  1907  Th.  Goldschmidt  abandoned  the  electrolytic 
method  in  favor  of  the  chlorine  process  with  the  result 
that  more  tonnage  is  detinned  today  by  chlorine  than 
all  other  processes  combined.  One  basic  condition  of 
chlorine  detinning  is  the  exclusion  of  all  humidity  to 
avoid  a  destroying  effect  on  the  iron.  The  material 
must  also  be  free  from  all  organic  substances  such  as 


•U.    S.    Patent,    176,658  ;    =Engli.sh    Patent,    U766,    1854  ;    'V.    S. 
Patent,  102,148  ;  'U.  S.  Patent,  127,375  ;  »U.  S.  Patent,  135.678. 
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paper,  straw,  varnish,  etc.  The  dry  tin  scrap  is  put 
into  large  cylindrical  containers  in  more  or  less  loose 
form  or  compressed  into  billets.  The  containers  are 
closed  tight  and  dry  chlorine  is  introduced.  As  con- 
siderable heat  is  formed,  means  are  taken  to  cool  the 
apparatus.  High  pressure  is  used  to  cause  the  chlorine 
to  penetrate  ever>'  part  of  the  tinned  scrap.  This 
process  can  be  carried  on  in  larger  units  than  in  the 
electrolytic  process,  and  labor  charges  are  therefore 
materially  reduced.  The  tetrachloride  of  tin  produced 
is  largely  used  in  the  silk-dyeing  industry. 

Alkalies  in  Combination  with  Oxidizers 

Another  process,  detinning  by  alkalies  either  alone 
or  in  combination  with  oxidizers,  has  been  developed 
in  recent  years  to  a  point  where  results  compare  in 
every  respect  with  the  chlorine  process.  The  scrap  is 
placed  in  a  hot  solution  containing  excess  of  free  alkali 
and  saltpeter  or  other  oxidizer.  The  mass  is  _then 
boiled  for  several  hours,  during  which  time  the  tin 
accumulates  in  the  form  of  crystals  of  stannate  of  soda. 
The  crystals  are  drawn  off,  subjected  to  centrifugal 
action  and  remaining  mother  liquor  diluted  with  neces- 
sary cau.stic  soda  and  saltpeter  to  enable  it  to  be  used 
again.  The  stannate  of  soda  is  afterward  dissolved  in 
water  and  oxide  of  tin  precipitated  by  means  of  bi- 
carbonate of  sodium.  Only  a  small  loss  of  alkali  occurs, 
as  the  solution  is  used  over  and  over  again.  The  salt- 
peter is  also  recovered  at  the  end  of  the  operation  with 
the  exception  of  the  amount  required  to  oxidize  the 
tin.  The  tin  oxide  obtained  in  this  process  is  used 
extensively  as  a  coloring  matter  in  the  enamel  industry 
or  is  smelted  to  form  pig  tin  of  high  quality. 

The  Goldschmidt  Detinning  Co.  uses  this  process  as 
well  as  the  chlorine  process,  and  its  output  comprises 
large  amounts  of  tetrachloride  of  tin  and  pig  tin  of  a 
purity  which  in  every  respect  is  the  equal  of  Straits 
tin.  The  company  recovers  every  year  about  2000 
gross  tons  of  metallic  tin. 


Increase  in  Quicksilver  Production 

Final  statistics  of  the  domestic  production  of  quick- 
silver in  1916.  compiled  by  H.  D.  McCaskey,  of  the 
United  States  Geological  Survey,  show  an  output  of  29,- 
032  flask.s  of  75  lb.  each,  at  the  average  sales  price 
of  $80.08  per  flask  reported  by  producers.  This  rep- 
resents an  increa.se  in  quantity  of  8899  fla.sks  and  in 
value  of  $749,635  compared  with  the  yield  of  1915.  In 
the  New  Vear'.s  preliminarj'  figures  given  out  by  the 
Survey  on  Jan.  3,  1917,  the  production  of  1916  was 
estimated  at  28,942  flasks  from  best  information  avail- 
able, and  the  value  was  given  at  $3,643,800. 

The  production  of  California  in  1916  was  21,045 
flasks,  against  14,283  flasks  in  1915.  The  production 
from  shaft  furnaces  was  19,197  flasks,  and  the  re- 
mainder came  from  retorts.  The  principal  producers 
were  the  New  Idria.  New  Almaden.  New  Guadalupe, 
Oceanic,  HeU-n,  St.  Johns.  Cioverdale.  Culver-Baer.  Pa- 
triquin.  King.  Oat  Hill,  and  Great  Eastern  mines.  A 
new  producer  began  operations  at  Tehachapi.  in  Kern 
County — a  new  locality  of  interest.  There  waa  general 
activity  in  all  the  old-establi.shed  quicksilver  mines  and 
district"!  and  some  experimentation  in  concentrating 
low-grade  ores*  and  old  dumps  and  in  furnace  improve- 


ment, and  there  was  increase  in  recovery  of  metal  for- 
merly lost  at  plants  now  dismantled. 

The  output  of  Texas  was  6306  flasks,  all  from  shaft 
furnaces,  and  the  producers  were  the  Chisos,  Big  Bend, 
Texas-Almaden,  "38,"  and  Mariposa  mines,  all  but  the 
first  of  which  were  reopened  in  1916,  some  under  new 
management,  to  take  advantage  of  the  higher  prices 
then  prevailing.  The  Chisos  has  been  in  steady  opera- 
tion since  the  early  development  of  the  Terlingua  dis- 
trict, in  Brewster  County,  where  all  the  producing  prop- 
erties lie  in  a  comparatively  small  area. 

The  production  from  Nevada  was  2198  flasks,  of 
which  1593  flasks  came  from  shaft  furnaces  and  605 
flasks  from  retorts.  The  principal  producers  were  the 
Goldbanks,  Mercury,  Nevada-Cinnabar.  Red  Devils  and 
Lost  Steers,  the  last  two  being  in  the  new  district  near 
Mina.  Prospecting  was  active  in  Humboldt  and  Elko 
Counties.  In  Arizona,  Oregon  and  Washington  there  waa 
a  combined  output  of  383  flasks.  There  was  but  one  small 
producer  each  in  Arizona  and  Washington.  In  Oregon 
the  Black  Butte  mine,  reopened  in  1916,  was  the  prin- 
cipal producer.  Considerable  activity  was  shown  in 
prospecting  and  development  work  near  Gold  Hill. 

The  exports  of  quicksilver  during  1916  were  8880 
flasks,  of  which  much  the  greater  part  went  to  England 
and  Japan  in  nearly  equal  quantities,  smaller  exports 
going  to  Canada,  Hongkong,  Scotland,  and  many  other 
countries.  The  quicksilver  imported  for  consumption 
in  1916  amounted  to  5659  flasks,  the  largest  part  of 
which  came  from  the  mines  of  Spain  and  Italy,  chiefly 
through  New  York. 


Foreign  Iron  and  Steel  Trade 

Exports  of  iron  and  steel  from  the  United  States  in 
June  and  the  fiscal  year  ended  June  30  are  valued  as 
below  by  the  Department  of  Commerce.  The  first  line 
gives  the  total  value  of  iron  and  steel  exports;  ,he 
second  line  the  value  of  machinery;  the  third  line  the 
total  tonnage,  in  gross  tons  of  those  articles  which  are 
reported  by  weight: 


Juno ■ 

1916  1917 

Iron  and  aterl.  valups  $76.2S7.884  $M9.MI.8)A 
Miirhim-ry.  valuPB  20.541. H9  27.946.0»6 
T.)iinnKi-.xpnrl».  ton.s         527,542  6}I,7I2 


Ynr 

1916  1917 

(621.209.45)      $I.I29.)4I.6I6 
182.077.065  262.241.278 

4,862.154  6.885.541 


The  value  of  June  expor.'s  was  the  highest  ever  re- 
corded in  a  single  month.  The  total  values  for  the 
fiscal  showed  an  increase  of  81.8"^,  over  the  previous 
year,  and  were  by  far  the  largest  ever  reported.  The 
largest  increa.ses  in  tonnage  were  in  pig  iron,  in  billets, 
ingots  and  blooms,  in  steel  bars  and  in  plates. 

Imports  of  iron  and  steel  reported  by  weight  were  as 
follows,  in  gross  tons:  In  June.  26.888  tons  in  1916  and 
28.421  tons  in  1917;  for  the  fi.scal  year.  309.051  tons 
in  1916,  and  .395,161  tons  in  1917.  The  only  noU»l)le 
increase  was  in  scrap.  There  was  an  important  de- 
crease in  steel  rails,  chiefly  from  Canada. 

Iron  ore  imports  into  the  United  States  in  June  were 
134.154  gro.ss  tons  in  1916  and  54.846  tons  in  1917. 
For  the  fi.scal  year  ended  June  30  the  total  imports  were 
1.425.717  tons  in  1916  and  1.149.958  tons  in  1917;  a 
decrease  of  175.759  tons,  or  19.3'^r.  Of  the  imports  In 
1917  Cuba  furni.shed  613.308  tons;  Spain.  216.046; 
Sweden,  147.610;  Newfoundland  and  Canada  142,.57t' 
tons.  There  was  a  large  increa.se  in  the  imports  Irom 
Spain  and  a  heavy  decrease  in  those  from  Sweden. 
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Stoping  Methods  at  the  Franklin  Mines 


By  H.  H.  HODGKINSON 

Mine  Superintendent,  Wharton  Steel  Co.,  Wharton,  N.  J. 


Method  of  shrinkage  stoping  at  the  Franklin 
mines  of  the  New  Jersey  Zinc  Co.  Details  of 
operations,  consumption  of  materials,  tonnages 
handled  per  man  and  costs  per  ton  are  shown  in 
detail. 

THE  orebody  at  Franklin,  N.  J.,  consists  prin- 
cipally of  a  granular  mixture  of  willemite,  frank- 
linite  and  zincite,  the  gangue  being  a  highly 
crystalized  white  limestone.  It  has  a  maximum  vertical 
depth  of  U50  ft.,  dipping  southeast  40  to  60  degrees. 
The  greater  part  of  the  ore  is  mined  by  means  of 
shrinkage  stopes  17  ft.  wide,  the  orebody  being  so 
mapped  out  that  there  is  a  pillar  of  soUd  ore  35  ft. 


METHOD  OF  PROPPING  BAD   GROUND   IN  THE 
FRANKLIN    MINE 

in  width  left  in  place  between  each  stope  slice.  The 
stope  slices  are  carried  transversely  across  the  orebody 
according  to  line  (each  stope  is  laid  out  on  a  coordinate 
and  numbered,  starting  with  a  line  through  the  old 
Parker  Shaft  as  00).  Each  stope  varies  in  length 
according  to  the   variation    in  the   horizontal   distance 


from  foot  to  hanging  wall,  while  the  height  is  equa 
to  the  distance  between  levels,  which  is  about  50  feet. 
Formerly  the  ore  was  mined  entirely  by  means  ci 
large  drifts  on  each  level  driven  longitudinally  wit! 
respect  to  the  orebody,  there  being  as  many  as  fiv( 
of  these  drifts  on  a  single  level,  the  pillars  betweei 
varying  from  10  to  25  ft.  in  thickness  or  more.  Cross 
cuts  at  frequent  intervals  were  also  driven  connectinj 
these  drifts.  The  ore  was  all  shoveled  by  hand  int( 
cars.  Owing  to  the  equipment  and  capacity  of  the  mill 
only  the  richest  ore  was  mined,  the  leaner  materia 
being  left  in  the  pillars.  The  ore  chutes  delivered  thi 
ore  to  the  main  level,  and  it  was  hauled  by  mules  t( 
the  shaft  or  slope  to  be  hoisted. 

Change  of  Mining  Methods 

When  the  method  of  mining  was  changed,  a  nev 
shaft  was  sunk  and  haulage  drifts  were  driven  in  th( 
foot  wall  on  the  main  levels  300,  750,  950  and  1150 
thus  they  are  outside  and  away  from  the  orebody  i 
sufficient  distance  to  be  protected  from  any  injurj 
due  to  mining  operations,  it  being  unnecessary  to  hav( 
large  pillars  of  ore  in  place  to  support  them.  Fron 
these  haulage  drifts,  which  are  equipped  with  6-toi 
electric  locomotives  hauling  cars  of  five  tons'  capacity 
a  number  of  raises  were  driven  to  serve  as  or; 
chutes  connecting  the  foot-wall  drifts  of  each  level 
These  ore  chutes  are  placed  in  the  pillars  between  th( 
stopes  and  hence  receive  no  interference  from  stopinj 
operations. 

Besides  these  raises,  others  were  driven  for  thi 
purpose  of  bringing  down  rock  mined  in  the  quarrie: 
and  mill  rejections,  with  which  to  fill  the  stopes  afte: 
the  removal  of  the  broken  ore. 

In  beginning  stoping  operations  a  crosscut  5^x7  ft 
is  driven  on  the  lowest  level  of  the  ore  from  foo 
to  hanging  wall,  which  is  widened  later  to  17  ft.  witl 
a  height  of  12  ft.  A  temporary  track  is  laid  in  thi 
small  drift,  consisting  of  20-lb.  rails  of  2-ft.  gage,  th( 
ore  being  loaded  into  li-ton  cars  and  trammed  to  thi 
ore  chutes  by  two  men. 

After  the  ore  is  removed,  sills  are  placed  and  thi 
track  graded  to  IKo  from  the  foot  wall,  so  that  thi 
grade  will  be  in  favor  of  the  load  in  tramming  thi 
ore.  Set  timbers,  which  consist  of  4-ft.  3-in.  cap: 
inside  and  8-ft.  legs,  are  next  erected  and  loaded  witl 
rock  filling  packed  in  behind  to  support  them;  about  li 
in.  of  6-in.  lagging  is  placed  on  the  caps  of  the  set  tim 
bers,  which  are  braced  and  equipped  with  plank  chutes  b; 
means  of  which  the  ore  is  loaded  in  cars  instead  o 
being  shoveled.  From  on  top  of  the  set  timbers  i 
raise  4x4  ft.  is  driven  in  the  foot  wall  up  to  thi 
level  above,  which  serves  as  an  entrance  and  exit  ti 
the  stope  after  the  chutes  in  the  set  timbers  are  ful 
of  broken  ore  and  no  longer  available  for  that  purpose 

At  the  intersection  of  the  stopes  with  the  numerou: 
drifts  on  each  level  it  is  necessary,  before  beginning 
stoping  operations,  to  build  cribbings  of  8-in.  oal 
timber  on   each  side  of  the  stope  to  give  additiona 
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support  to  the  pillars  and  also  to  hold  in  the  stope 
the  broken  ore  which  would  otherwise  flow  out  on 
the  level.  The  cribbings  are  filled  with  broken  ore, 
obtained  from  the  stope  to  which  they  belong,  to  make 
them  more  substantial. 

The  work  of  mining  the  ore  in  the  stope  slices  is 
done  from  on  top  of  the  set  timbers.  Holes  8  ft.  in 
depth  are  drilled  in  the  back  or  roof  at  an  inclination 
of  from  45'  to  60'  by  means  of  hammer  drills  using 
;-in.  quarter-octagon  drill  steel  sharpened  with  a  cross- 
bit.  These  holes  are  loaded  with  six  sticks  of  50^< 
1  X  8-in.  low-freezing  gelatin  and  blasted  at  the  close 
of  each  shift.  The  miners  begin  mining  operations  at 
the  hanging-wall  end  of  the  stope,  retreating  toward 
the  foot  wall,  standing  on  the  broken  ore  as  the 
operations  proceed  upward.  The  work  of  stoping  is 
performed  by  two  men  in  each  stope,  who  not  only 
do  their  own  drilling  and  blasting,  but  also  clean  down 
their  loose  ground,  place  props  and  blockhole  the  chunks 


It  is  usually  found  necessary  to  protect  the  miners 
working  in  the  .stope  and  engaged  in  cleaning  the 
sides  and  pulling  the  ore  down  into  the  chutes,  from 
any  falls  of  ground ;  for,  as  the  ore  is  drawn  down, 
these  men  are  continually  getting  farther  away  from 
the  ground  over  their  heads. 

The  operation  of  drawing  the  broken  ore  out  of  a 
stope  is  begun  at  the  hanging-wall  end  of  the  stope, 
the  miners  working  on  a  sloping  pile.  As  the  chutes 
become  empty,  the  car  is  moved  back  to  the  next  chute, 
retreating  toward  the  foot  wall  and  protected  by  the 
broken  ore  on  the  set  timbers  from  any  falls  of  ground 
which  would  otherwise  crash  through  the  exposed  set 
timbers. 

After  the  stope  is  drawn,  the  set  timbers  and  lagging 
aie  removed  to  be  used  again  elsewhere  and  the  stope 
filled  with  waste  rock.  The  fill  is  dumped  from  the 
foot-wall  end  of  the  stope  by  means  of  the  regular 
tram-cars,  the  car  advancing  out  into  the  stope  on  a 
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that  are  too  large  to  pass  through  the  chutes.  These 
men  break  from  100  to  250  tons  per  drill  shift, 
drilling  from  ten  to  eighteen  8-ft.  holes,  the  amount 
of  ore  broken  per  foot  of  hole  drilled  varying  from 
one  to  two  tons. 

The  .surplus  ore  in  the  stope  is  drawn  out  through 
the  chutes  in  the  set  timbers  so  as  to  permit  a  space 
of  about  6  ft.  from  the  surface  of  the  broken  ore  to 
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the  solid  back  of  the  atope  to  permit  good  working 
space.  In  this  manner  the  stope  is  mined  12  ft.  above 
the  next  higher  level,  thus  permitting  space  to  erect 
set  timbers  again  in  order  to  continue  stoping  opera- 
tions from  this  level. 

The  stope.  which   is  now  fined  with  broken  ore,  is 
ready   to   be   drawn   as   .soon   as   the   bark    is   timbered. 


track  laid  on  the  fill.  When  the  stope  becomes  filled, 
set  timbers  are  again  erected  and  the  whole  operation 
is  repeated. 

The  largest  amount  mined  in  a  single  stope  for  one 
month  was  7310  tons  of  ore.  The  largest  amount  of 
ore  trammed  from  a  single  stope  in  one  month  was 
5250  tons,  while  4490  cu.yd.  of  rock  filling  is  the  maxi- 
mum amount  of  rock  placed  in  a  single  stope  with  hand 
tram-cars  in  a  similar  period. 


Duty  on  Metals  Entering  New  Zealand,  accord- 
ing to  "Commerce  Reports,"  is  as  follows:  Pig  iron, 
fencing  wire  (plain  and  barbed),  sheet  lead,  and  plain 
sheet  zinc  enter  free  of  duty  from  all  countries;  on  nails 
the  duty  varies  from  free  from  all  countries  to  48c.  per 
cwt.  of  112  lb.  from  the  United  Kingdom  and  posses- 
sions, with  24r.  additional  from  all  othor  countries;  iron 
bars,  holts,  sheets  and  plates  enter  free  from  the  Uni- 
ted Kingdom  and  possessions,  with  20''r  additional  from 
all  other  countries;  corrugated  galvanized  iron.  48c. 
per  cwt.  from  the  United  Kingdom  and  possessions, 
with  9i!c.  additional  from  all  other  countries.  In  addi- 
tion to  these  rates  of  duty,  there  is  a  special  war  tax 
of  1%  ad  valorem  collected  on  all  imports  into  New 
Zealand. 
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Tentative  Safety  Rules  for  Gold  Dredges 

in  California 


Practical  ideas,  received  from  representatives  of 
various  interests,  have  been  incorporated  in  rules 
pertaining  to  general  xvelfare  and  safety  of  em- 
ployees on  the  gold  dredges  of  California.  Pub- 
lic hearings  are  being  held  this  week  in  San 
Francisco,  by  the  Industrial  Accident  Commis- 
sion of  the  State  of  California,  for  the  considera- 
tion of  these  proposed  regulations  and  for  the 
reception  and  discussion  of  other  pertinent 
suggestions. 

THE  Industrial  Accident  Commission  of  California 
Insurance  and  Safety  Act  to  make  and  enforce 
was  empowered  by  the  Workmen's  Compensation 
safety  orders  for  various  industries.  In  carrying  out 
the  provisions  of  this  act  the  Commission  requested 
the  following  men  to  formulate  a  set  of  safety  rules  for 
gold  dredges:  Harold  Mestre  (chairman),  consulting 
engineer;  F.  L.  Lowell  (secretary),  deputy  mine  in- 
spector, Industrial  Accident  Commission;  L.  D.  Hop- 
field,  department  manager,  Natomas  Co.  of  California; 
C.  W.  Gardner,  representing  Hammon  Engineering  Co. ; 
A.  L.  Wilde,  district  representative.  International 
Brotherhood  of  Steam  Shovel  and  Dredge  Men;  Carl 
Brown,  manager,  California  Casualty  Indemnity  Ex- 
change; H.  M.  Wolflin,  mining  engineer,  U.  S.  Bureau 
of  Mines,  chief  mine  inspector.  Industrial  Accident 
Commission;  R.  L.  Eltringham,  electrical  engineer,  In- 
dustrial Accident  Commission. 

The  rules  drafted  have  been  divided  into  four  sec- 
tions: General  Safety  and  Welfare;  Guards  Against 
Falling  and  Falling  Objects;  Machinery  and  Power 
Transmission;  and  Electrical.  The  "Electrical  Utiliza- 
tion Safety  Orders,"  "Air  Pressure  Tank  Safety  Or- 
ders," and  Sec.  29,  30,  31  and  Sec.  E  (appendix)  of  the 
"Quarry  Safety  Rules"  shall  apply,  where  applicable  to 
gold  dredges. 

General  Safety  and  Welfare 

Rule  401.     Reporting  of  Accidents. 

(a)  Report  of  Fatal  Accidents — Whenever  a  fatal 
accident  occurs  on  or  about  any  gold  dredge,  notice 
thereof  shall  be  given  promptly,  by  telephone  or  tele- 
graph if  possible,  to  the  chief  mine  inspector,  by  the 
superintendent  or  other  person  having  immediate  charge 
of  the  work  at  the  time  of  the  accident.  Upon  receiving 
such  notice  the  chief  mine  inspector  or  a  deputy  shall,  if 
feasible  and  if  the  nature  of  the  accident  shows  it  to  be 
necessary,  proceed  to  the  scene  of  the  accident  as  early 
as  possible  and  investigate  fully  the  cause  of  the  acci- 
dent, and  shall  file  the  result  of  such  investigation  as  a 
report  in  the  ofl!ice  of  the  chief  mine  inspector.  When- 
ever the  chief  mine  inspector  or  a  deputy  cannot  proceed 
as  above  to  the  scene  of  the  accident,  the  person  in 
charge  of  the  gold  dredge  shall  be  so  informed,  and 
such  person  in  charge  shall  obtaiH  signed  statements, 
sworn  to  where  practicable,  of  those  who  witnessed  the 
accident,  or,  if  no  one  was  present  at  the  time  of  such 


accident,  he  shall  obtain  the  statements  of  those  first 
arriving  upon  the  scene.  Such  statements  shall  give, 
as  far  as  possible,  the  details  of  the  accident,  the  facts 
leading  up  to  it,  and  its  probable  cause ;  such  statements 
shall  immediately  thereafter  be  sent  to  the  Industrial 
Accident  Commission,  which  shall  file  the  same  in  its 
oflfice.  A  transcript  of  the  evidence  given  at  the  coro- 
ner's inquest  may  be  sent  in  place  of  these  statements 
if  the  operator  so  desires. 

(b)  Report  of  Personal  Accident — Every  personal  ac- 
cident occurring  on  or  about  a  gold  dredge  shall  be 
promptly  reported  to  the  man  in  charge  of  the  dredge 
by  the  person  injured,  or,  if  such  person  shall  be  unable 
to  do  so  by  reason  of  the  injury,  then  by  some  person 
acting  in  behalf  of  the  injured  person;  and  such  injury 
shall  be  promptly  reported  to  the  superintendent's  of- 
fice, where  it  shall  be  recorded.  These  records  shall  at 
all  times  be  open  to  examination  by  the  chief  mine  in- 
spector or  any  deputy. 

Where  the  injury  disables  through  the  day  of  injury, 
or  requires  skilled  medical  attention,  a  written  report 
must  be  made  to  the  Industrial  Accident  Commission  on 
the  blank  form  furnished  by  the  Commission.  This  re- 
port must  be  forwarded  within  35  days  from  date  of 
injury. 
Rule  U02.    Care  of  the  Injured. 

(a)  Telephones — A  telephone  shall  be  installed  on  or 
near  every  gold  dredge  in  order  to  provide  quick  com- 
munication with  a  doctor.  Arrangements  shall  be  made 
so  that  in  case  of  an  accident  requiring  medical  treat- 
ment the  doctor  shall  be  brought  to  the  injured  man  or 
the  injured  man  to  the  medical  aid  as  quickly  as  possible. 

(b)  First-Aid  Equipment — It  shall  be  the  duty  of 
operators,  superintendents,  or  anyone  in  charge  of  any 
gold  dredge  or  gold  dredges  to  keep  in  the  winch  room, 
or  other  approved  location  on  each  boat,  a  stretcher  of 
a  type  approved  by  the  Commission,  a  woolen  blanket, 


T.\BLE    I. 


1  blunt  end  eye  dropper. 
I  U.  S.  army  tourniquet. 
I  small  medicine  glass. 
1  pair  scissors. 

1  pair  forceps    suitable    for    extracting 

splinters,  etc. 

2  doz.  applicators  for  iodine. 
\  doz.  paper  drinking  cups. 


5  yd.  l-in.  gauze  roller  bandage. 

\  doz.  triangular  bandages. 

I  doz.  small-size  bandage  compresses 
(  l-in.  .sq.,  tails  i  yd  long,  center  of 
compress  being  sewed  to  tails: 
folded  upon  it,solf  about  20  times) . 

1  doz.  medium-size  bandage  compresses 
(2}  in.sq  ,  tails  1  yd.  long;  center 
of  bandage  compress  sewed  to 
tails;  folded  upon  itself  about  20 
times) . 


MLSCELLANEOrS 

1  teaspoon. 


Preparations 
2  oz.  tincture  iodine.  J  VS. P. 
2  oz.  2%  solution  of  Boric  .-Vcid. 
2  oz.  aromatic  ammonia. 
1  doz.   ampoules,    1   c.c.  aromatii 


J  doz.  large-size  bandage  compresses 
t3J  in.sq.,  folded  upon  itself  18 
times,  tails  2  yd.  long,  center  of 
bandage  compress  being  sewed  to 
tails). 

2  l-yd.  pkgs.  picric  acid  gauze.  (An 
equivalent  quantity  of  gauze  in 
smaller  packages  may  be  substitut- 
ed for  one  l-yd.  package). 

i  doz.  yucca  splints. 

5  yd.  2-in.  gauze  roller  bandage. 


TABLE    IIL      BAND.\GES 


Plain  gauz?  I  yd. — 2  packages. 

i  doz.  Z.O.  adhesive  plaster.  1  in.  x  4  yd 

i  doz.  Z.O  adhesive  plaster,  I  in,  x  5  yd. 

8  oz.  Carron  oil  with  2*^.  carbolic  acid. 
This  must  be  placed  in  four  2-oz, 
bottles,  sealed  with  paraffine  or 
other  suitable  material. 


5  yd.  I-in.  gauze  roller  bandage. 
i  doz.  l-in.  X  10  yd.  gauze. 
i  doz.  2-in.  X  10  yd.  gauze. 
2  compresses,  L'.S..\.  style  (large  size). 
2  triangular  bandages. 
5  yd    2-in   gauze  roller  bandage. 
Handy-fold   plain   gauze   (5x36-in.)  — 
2  yd.  handy-fold  or  equal. 

a  waterproof  blanket  and  such  additional  first-aid  ma- 
terials as  are  designated  in  the  tables  1  and  2  or  1  and 
3,  in  good  condition  for  use  in  caring  for  any  person 
who  may  be  injured  on  or  about  the  boat.    Where  satis- 
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factory  arrangements  have  been  made  for  the  prompt 
bringing  of  medical  assistance  to  the  injured  man  on 
the  boat,  and  there  is  more  than  one  boat  operated  by 
the  same  company,  and  the  boats  are  operated  in  reason- 
ably close  proximity  to  each  other,  one  stretcher  of  ap- 
proved type  centrally  located  and  easily  accessible  to  the 
attending  physician  may  be  supplied  instead  of  the  one 
stretcher  on  each  boat,  as  above  required. 

Substitutes  for  the  above  materials  may  be  permitted 
by  the  Industrial  Accident  Commission  on  request. 

(c)  First-Aid  Training — The  superintendent  shall 
see  that  at  least  one  man  on  each  shift  on  each  dredge 
is  thoroughly  trained  in  first  aid.  For  the  purposes  of 
these  rules,  men  shall  be  considered  to  be  thoroughly 
trained  when  they  are  able  to  administer  first-aid  treat- 
ment for  shock,  bleeding,  burns,  cuts,  bruises,  sprains, 
fractures  and  dislocations;  they  shall  be  able  to  admin- 
ister artificial  respiration  by  the  prone-pressure  Cor 
Schaefer)  method  and  understand  the  proper  methods 
of  transporting  the  injured. 

All    employees    shall    receive    fir.st-aid    training    and 
classes  for  their  instruction  shall  be  provided  not  less 
than  once  in  each  calendar  month. 
Rule  40.1.     Intoxicating  Liquor. 

No  employee  shall,  while  under  the  influence  of  intoxi- 
cating liquor,  go  aboard  a  gold  dredge,  nor  shall  any 
employee  carry  intoxicating  liquor  aboard  the  same.  It 
shall  be  the  duty  of  the  dredge  master,  or  the  man  in 
charge,  to  enforce  this  rule. 
Rule  JfOJ,.    Sanitary  Requirements. 

(a)  Drinking  Water — (An  excerpt  from  the  statutes 
and  amendments  of  the  codes  of  the  State  of  California: 
An  act  to  require  employers  of  labor  to  furnish,  with- 
out charge,  pure  drinking  water  to  their  employees 
during  working  hours.  Approved  May  24,  1915.  In 
effect  Aug.  8,  1915.) 

Every  employer  of  labor  in  this  state  shall,  without  mak- 
ing a  charge  therefor,  provide  fresh  and  pure  drinking 
wator  to  his  employees  during  working  hours.  Access  to 
such  drinking  water  shall  be  permitted  at  reasonable  and 
convenient   times   and    places. 

Any  violation  of  the  provisions  of  this  act  shall  be  deemed 
a  misdemeanor  and  punishable  for  each  offense  by  a  fine  of 
not  less  than  twenty-five  dollars  ($2.5),  nor  more  than  one 
hundred  dollars  ($100),  or  by  imprisonment  for  not  more 
than  thirty  (30)  days,  or  by  both  such  fine  and  imprison- 
ment. 

(b)  Toilets — It  shall  be  the  duty  of  the  operators  of 
every  gold  dredge  to  provide  a  suitable  enclosed  toilet 
on  the  dredge. 

Rule  iO-'i.    Illumination. 

All  parts  of  the  dredge  where  men  are  required  to  be 
or  go  when  the  dredge  is  in  operation  shall  be  provided 
with  adequate  light  at  all  times. 
Rule  UOS.    Fire  Protection. 

A  box  containing  at  least  2  cu.ft.  of  clean,  dry  sand 
and  a  scoop  shall  be  kept  at  each  of  the  following  places 
on  all  gold  dredges:  Winch  room,  each  oil  switch  or 
auto  starter  or  each  group  of  oil  switches  or  auto 
starters,  oil  and  grease  store  room,  provided  that  one 
approved  extingui.sher  of  the  one-quart  carbon-tetra- 
chioride  type  may  be  substituted  for  each  2  cu.ft.  of 
sand  required. 
Rule  i07.     Protection  Afiainnt  Drnwninfi. 

(a)  Safety  Ladders  for  HulU— Safety  ladders  must 
he  fastened  to  each  side  of  the  hull  of  the  boat  to  ex- 
tend from  the  main  deck  to  3  ft.  below  water  line.    One 


ladder  must  be  placed  on  the  forward  end  of  each  pon- 
toon and  one  on  each  outer  side  forward  of  the  main 
house. 

(b)  Life  Line — A  wire  hand  rope  shall  be  run  along 
both  sides  of  the  boat  and  so  hung  that  it  shall  be  at 
all  times  at  or  near  the  water  line;  an  additional  line 
shall  be  used  where  necessary  to  meet  this  provision. 

(c)  Life  Buoy — A  standard-size  circular  cork  life 
buoy,  with  .sufficient  length  of  rope  attached,  must  be 
placed  on  the  main  deck  of  each  boat  on  each  side,  just 
inside  of  forward  end  of  main  house,  in  a  convenient 
place,  and  maintained  in  serviceable  condition.  The 
life  buoys  shall  be  secured  with  seals,  which  are  to  be 
broken  only  in  case  a  man  has  fallen  into  the  pond. 

(d)  Grappling  Hook — A  grappling  hook  with  suffi- 
cient rope  attached  to  reach  the  bottom  of  the  pond  shall 
be  placed  in  a  convenient  place  on  the  main  deck  of 
every  dredge  and  secured  by  a  seal.  This  seal  is  to  be 
broken  only  in  case  a  man  has  sunk  in  the  pond  and  it 
is  necessary  to  grapple  for  his  body. 

Rule  408.    Goggles. 

A  suitable  pair  of  goggles  shall  be  issued  to  each  in- 
dividual  worker   who    is    exposed    to    any    serious   eye 
hazard  through  the  nature  of  his  work. 
Rule  409.    Hand  Tools. 

Hand  tools  shall  be  regularly  inspected  and  the  heads 
annealed  and  dressed  as  often  as  necessary. 

Guards  Against  Falling  and  Falling  Objects 

Rule  421.    Gantry  Platforms. 

Platforms  shall  be  provided  on  bow  and  stem  gantries 
at  a  convenient  distance  below  all  sheaves,  so  that  such 
sheaves  shall  be  safely  accessible  for  greasing  or  other 
purposes.  These  platforms  shall  be  of  close  planking, 
not  less  than  2  in.  in  thickness  and  suitably  supported. 
Openings  not  larger  than  necessary  to  admit  free  pas- 
sage of  ladder,  spud  and  stacker  lines  shall  be  left  and 
protected  by  toe-board,  and  such  sections  of  the  flooring 
as  necessary  to  permit  the  working  of  the  head  lines 
shall  be  made  removable.  Gantry  platform  railings  shall 
be  of  substantial  construction  and  securely  fastened. 
If  pipe  railings  are  used,  floor  flanges  will  not  be  con- 
sidered a  secure  method  of  fastening,  unless  stanchions 
are  extended  through  platform  and  flanges  placed  on  un- 
der side  and  bolted  through. 
Rule  422.    Railings  and  Toe-boards. 

(a)  Railings — The  outside  edges  of  all  decks,  elevated 
walks,  runways  or  platforms  except  the  roof  of  the 
winch  house  and  the  main  deck,  if  4  ft.  or  more  from  the 
water  or  deck  below,  must  be  provided  with  a  railing 
not  less  than  3i  ft.  high. 

Note:  Thirty-six  inch  railings  will  be  permitted 
where  at  present  in  existence. 

(b)  Toe-boards— If  the  height  exceeds  6  ft.  above 
water  or  deck  below,  a  toe-board  must  lie  provided  to 
prevent  material  from  rolling  or  falling  off,  except  that 
no  toe-boards  shall  be  required  on  the  stacker  runways, 
roof  of  the  winch  house  or  the  main  deck  walk  across 
the  stacker  belt  at  the  lower  end. 

(c)  Deck  Opening.s — All  deck  openings  must  be 
guarded  with  a  railing  not  less  than  .'?'  ft.  high,  have  a 
toe-board  not  less  than  6  in.  high  and  an  additional  rail- 
ing midway  between  the  toe-board  and  top  rail.  Rail- 
ings are  to  he  constructed  in  a  .safe  and  substantial 
manner  of  either  pipe,  metal  work  or  wood.     One  or 
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more  sides  may  be  on  hinges,  or,  if  hinges  are  imprac- 
ticable, sockets  may  be  used.  The  screen  well  shall  be 
considered  as  a  deck  opening.  All  deck  openings  which 
can  not  be  guarded  as  required  in  this  manner  must  be 
guarded  with  a  cover,  preferably  hinged. 

(d)  Doorways — Doorways  used  as  landings  shall  be 
guarded  with  a  single  rail  which  may  be  more  than  42 
in.  but  not  more  than  GO  in.  above  the  deck,  or  else 
vertical  hand  rails  shall  be  provided  on  each  side  of 
doorway. 

(e)  Access  to  Elevated  Platforms — Permanent  ele- 
vated platforms  must  be  equipped  with  a  permanent 
stairway  or  stationary  ladder.  Where  a  stationary  lad- 
der or  stairway  passes  through  any  elevated  platform, 
the  opening  shall  be  of  sufficient  size  to  permit  of  easy 
passage  in  a  normal  position  by  any  one  using  the  ladder 
or  stairway. 

Rule  423.    Ladders. 

(a)  Substantial  Construction.  All  ladders  shall  be 
of  substantial  construction  throughout  and  shall  be 
maintained  in  a  safe  condition,  with  the  rungs  tightly 
fastened  and  free  from  seriously  weakening  cracks  or 
wear. 

(b)  Spacing  of  Rungs — Rungs  shall  be  spaced  uni- 
formly and  be  not  less  than  12  in.  or  more  than  15  in. 
from  center  to  center. 

Fixed  Ladders:  (c)  Construction  of  Rungs — Rungs, 
if  of  wood,  shall  be  clear  lumber,  free  from  checks  and 
knots,  of  a  minimum  size  of  li  x  3  in.,  and  set  in 
stringers  at  least  2  in.  at  the  bottom,  (d)  Clearance — 
There  shall  not  be  less  than  6  in.  clearance  from  each 
rung  to  the  nearest  permanent  object  back  of  ladder. 
(e)  Protection  of  Rungs — If  ladder  is  made  by  nailing 
rungs  to  a  vertical  or  inclined  post  or  upright,  the  ends 
of  rungs  shall  project  at  least  6  in.  beyond  post  or  up- 
right at  each  end.  (f)  Width  of  Ladders — Stringers 
shall  be  spaced  not  less  than  15  in.  apart,  (g)  Projec- 
tion above  platform — Ladders  shall  project  at  least  3  ft. 
6  in.  above  any  platform  to  which  the  ladder  leads,  un- 
less convenient  and  secure  hand-holds  are  fixed  at  such 
places. 

Portable  Ladders:  (h)  Precautions  against  Slipping 
— All  portable  ladders  (except  substantial  stepladders) 
must  be  provided  with  either  sharp  points  at  the  foot, 
or  wide,  rough-surface  feet,  or  other  effective  means  to 
prevent  slipping.  Ladders  for  use  in  oiling  overhead 
shafting,  where  necessary  to  rest  same  on  the  shafting, 
must  be  arranged  to  hook  over  the  shafting. 

(i)   Width  of  Ladders — All  portable  ladders  are  not 
to  be  less  than  15  in.  wide  at  the  top.     (Note:     It  is 
suggested  that  the  width  of  ladder  be  increased  h  in. 
per  ft.  of  length  from  top  to  bottom.) 
Rule  i2Jf.    Stairways. 

(a)  Handrails — All  stairways  must  be  equipped  with 
handrails,  the  top  of  which  shall  be  30  in.  vertically  from 
the  nose  of  the  tread,  as  follows:  1.  Where  the  stair- 
way IS  not  built  next  to  a  wall  or  partition,  rails  must 
be  placed  on  both  sides.  2.  If  stairway  is  closed  on  both 
sides,  at  least  one  handrail  must  be  provided.  3.  If 
width  is  greater  than  4  ft.,  rails  must  be  provided  on 
each  side. 

(b)  Illumination — All  stairways  must  be  properly 
lighted,  either  by  natural  or  artificial  light. 

(c)  Risers  and  Treads — All  risers  and  treads  on  any 
stairway  shall  be  uniform,  except  that  on  existing  in- 


stallations a  shorter  riser  may  be  permitted  at  the  bot- 
tom.    (Note:   Stairways  should  not  be  built  at  a  sharper 
angle  than  50  deg.     For  sharper  angles,  ladders  should 
bo  used  instead. 
Rule  U25.    Stacker  Runways. 

Evenly  spaced  cleats  shall  be  provided  on  stacker  run- 
ways and  maintained  in  good  condition  and  tightly 
fastened.  No  toe-board  is  required  on  these  runways 
but  an  intermediate  rail  shall  be  provided  half-way 
between  the  top  rail  and  runway ;  this  rail  may  be  of 
wire  rope,  if  preferred.  A  safe  approach  shall  be  pro- 
vided to  the  inner  end  of  both  stacker  runways. 
Rule  i26.     Stacker-Crossings. 

A  cross-over  walk  from  the  port-stacker  runway  to 
the  starboard-stacker   runway   at  or  near  their  outer 
ends  shall  be  provided  and  equipped  with  a  railing. 
Rule  427.    Stacker  Rock  Stops. 

Rock   stops   to   prevent    rock   from    rolling   back    on 
stacker  belt  shall  be  placed  over  the  belt  not  more  than 
50  ft.  apart,  the  lower  stop  to  be  not  more  than  25  ft. 
from  the  end  of  the  delivery  chute. 
Ride  428.    Stacker-Belt  Side  Guai-ds. 

Side  guards  of  substantial  construction  and  at  least 
6  in.  high  shall  be  provided  on  both  sides  of  the  stacker 
belt. 

Machinery  and  Power  Transmission 

Rule  441.    Gears. 

All  gear  wheels  must  be  protected  with  a  closed  guard 
of  metal  wood  or  wire  mesh  of  such  dimensions  and  con- 
struction that  the  point  of  mesh  of  the  gears  cannot  be 
reached  from  outside  the  guard  and  that  no  shear  will 
exist  between  the  spokes  of  the  gear  wheel  and  any 
portion  of  the  guard  or  adjacent  structures.  A  suitable 
trap  or  opening  shall  be  provided  at  a  point  well  away 
from  the  point  of  mesh  so  that  the  gears  can  be  safely 
greased  while  running. 
Rule  442.    Belts. 

Belts  Must  Be  Guarded — All  belts,  ropes  or  chains 
driving  machinery  or  shafting,  where  exposed  to  con- 
tact, must  be  guarded.  In  all  cases  the  point  where  the 
belt,  rope  or  chain  runs  on  to  the  pulley,  sheave  or 
sprocket,  if  within  7  ft.  of  the  deck  or  platform,  must  be 
guarded. 

Exception:  Belts  which  are  so  small  or  so  slow-mov- 
ing that  they  are  not  in  any  way  a  source  of  danger. 

(b)  Horizontal  Belts — All  horizontal  belts,  ropes  or 
chains  driving  machinery  or  shafting,  7  ft.  or  less 
above  the  deck  or  platform,  where  exposed  to  contact, 
must  be  guarded.  All  overhead  belts  6  in.  or  more  in 
width  and  over  7  ft.  from  deck  or  platform,  must  be 
guarded  underneath  and  on  sides,  unless  so  guarded  that 
persons  can  not  pass  under  them.  All  chain  or  rope 
drives  over  7  ft.  from  deck  or  platform  must  be  guarded 
in  like  manner  as  belts  over  6  in.  in  width  are  guarded. 
In  all  cases  the  guard  must  cover  the  outer  faces  of  the 
two  pulleys  or  sheaves  and  extend  upward  to  such  a 
point  and  be  attached  in  such  a  way  that  in  case  the 
belt,  chain  or  rope  breaks,  the  guard  will  withstand  the 
whipping  force. 

(c)  Vertical  and  Inclined  Belts — Vertical  and  in- 
clined belts  must  be  substantially  guarded  as  follows: 
1.  If  the  guard  must  be  less  than  15  in.  from  the  belt, 
with  a  complete  enclosure  of  wood  or  metal  to  a  height 
of  6  ft.  above  the  deck.     2.  If  the  guard  can  be  placed 
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with  at  least  15  in.  clearance  from  the  belt,  with  a  two- 
rail  railing  at  least  3i  ft.  high. 
Rule  U-i.    Pulleys. 

All  pulleys  or  parts  of  pulleys  within  7  ft.  of  a  deck  or 
platform  must  be  guarded  where  exposed  to  contact. 
Rule  JtJfU.    Stacker  Drum. 

Point  of  contact  of  stacker  belt  with  the  upper  side 
of  the  drum  at  the  outer  end  of  stacker  -shall  be  guarded 
in  such  a  manner  as  to  prevent  possibility  of  injury  be- 
tween belt  and  drum. 
Rule  H5.    Sprockets. 

All  sprockets  must  be  guarded,  if  exposed. 
Rule  U6.    Clutches. 

All  clutches  must  be  completely  guarded  when  ex- 
posed.    (Note:     Practically  all  clutches  have  protruding 
parts  which  make  them  as  dangerous  as  projecting  set- 
screws  on  shafting.) 
Rule  ii7.    Screen  Rollers. 

(a)  Tread  Rollers — Tread  rollers  shall  be  covered 
with  a  closed  guard  and  the  guard  must  extend  over  the 
contact  of  the  roller  with  the  tread  ring  on  the  revolv- 
ing screen  and  up  at  least  2  ft.  on  said  tread  ring  above 
point  of  contact.  The  housing  may  be  of  wood,  metal 
or  wire  mesh. 

(b)   Thrust  Rollers  and  Guide  Rollers — The  point  of 
contact  of  thrust  rollers  and  guide  rollers  with  tread 
ring  shall  be  completely  guarded. 
Rule  US.    Shaft imj. 

All  transmission  shafting,  either  horizontal  or  verti- 
cal, and  all  dead  ends  of  shafts  wherever  exposed  to 
contact  must  be  guarded. 
Rule  ii9.    Setscreivs. 

All  projecting  setscrews  on  moving  parts  must  be  re- 
moved, countersunk  or  protected  by  a  solid  collar,  or  a 
headless  setscrew  must  be  used.     No  part  of  the  set- 
screw  must  project  above  the  surface. 
Rule  lt,50.    Keys  and  Keyseats. 

All  projecting  keys  in  shafting,  where  exposed,  must 
be  cut  off  or  guarded,  and  all  keyseats  in  ends  of  shafts, 
where  exposed,  must  be  filled  flush  or  guarded. 

Exception:      Keys   in   the   upper  tumbler   shaft  and 
swing  winch  drum  shafts  shall  be  excepted. 
Rule  JfSl.    Flywheels. 

All  flywheels  shall  be  guarded  with  a  closed  guard  to 
the  height  of  6  ft.  or  to  the  top  of  the  flywheel. 
Rule  J,.52.    Grease  Cups. 

All  grease  cups  with  the  exception  of  self-feeding  cups 
must  be  piped  out  to  a  safe  and  convenient  place  for  the 
oiler  to  reach. 
Rule  1,5:}.    Sheaves. 

All  sheaves  shall  be  guarded  so  as  to  eliminate  any 
shear  V)etween  the  spokes  or  web  of  sheave  and  any 
part  of  frame  or  housing  and  also  to  prevent  possibility 
of  being  drawn  into  sheave  by  a  line  or  of  being  jammed 
between  line  and  housing  or  guard. 
Rule  i.5i.    liinr-Line  Fair-Lead  Track  Rollers. 

Bow-line  fair-lead  track  rollers  shall  be  guarded  with 
a  suitable  fender  traveling  ahead  of  roller  on  track  and 
so  adjusted  and  constructed  as  to  prevent  a  man's  hand 
or  foot  from  passing  beneath  the  fender  or  being 
jammed  between  the  fender  and  track. 
Rule  iS.'i.    Spud  Lines. 

Spud  lines  shall  be  completely  housed  with  metal  or 
wood  from  the  aftermost  deck  sheave  to  a  point  6  ft. 
above  the  top  deck. 


Rule  i56.    Grinding  Wheels. 

(a)  Protection  Hoods — Straight  grinding  wheels 
must  be  provided  with  a  complete  protection  hood  of 
suflncient  strength  to  retain  broken  parts  in  case  the 
wheel  should  break.  This  hood  must  be  adjusted  close 
to  the  wheel  and  extend  forward  over  the  top  of  the 
wheel  to  a  point  at  least  30'  beyond  a  vertical  line  drawn 
through  the  center  of  the  wheel. 

(b)  Flanges — The  sizes  of  straight  flanges  used  with 
straight  wheels  and  protection  hoods  shall  not  be  less 
than  shown  in  the  accompanying  table.  (Note:  Wheels 
should  be  handled  with  the  greatest  care  in  unpacking, 
storing,  delivering,  etc.,  and  should  never  be  left  stand- 
ing on  the  ground  or  wet  places.  Great  care  should  be 
used  in  mounting  wheels;  never  force  a  wheel  on  the 
arbor.  It  is  advisable  to  use  thin,  compressible  washers 
between  wheel  and  flange  to  obtain  a  perfect  bearing  at 
the  outer  edge  of  the  flange;  both  flanges  should  be  of 
the  same  diameter  and  the  arbor  nut  should  not  be 
tightened  more  than  is  necessary  to  hold  the  wheel  se- 
curely.   Vibration  should  be  avoided  at  all  times.) 


Diameter 
of  Wheel 
ill  Inches 


inium  Outside 

Minimum 

Diameter 

Diameter 

Thickness  ot 

of  Flange 
2 
3 

of  Recess 

Flange  at  Bore 

2 

3J 

H 

4) 

3 

51 

3* 

4 

4| 

7J 

5 

S) 

8! 

6 

10 

7 

10 

7 

(c)  Safety  Wheels — Where  protection  hoods  are  not 
used,  safety  wheels  fitted  with  safety  flanges  must  be 
provided. 

(d)  Arbor  Ends — Arbor  ends  must  be  guarded. 

(e)  Speed  of  Wheels — Speed  of  wheels  must  not  ex- 
ceed the  speed  guaranteed  by  the  manufacturer. 


T.VBLE    OF    GUINDING     WHEEL    SPEEDS 

Revolutions  Revolutions  Revolutions 

per  Minute  per  Minute  per  Minute 

for  Surface  for  Surface  for  Surface 

.Speed  of  Speed  of  Spee«l  of 

Diameter  of  Wheel  in  Inches            4,000 Ft.  5.1)00  Ft  6.000  Ft 

1          I5.27'>  IQ.OOO  22.918 

2               7.619  9.549  11.459 

i              5.09}  6,Jh6  7.6J9 

4                    V820  4.775  5.7JO 

5                      J.056  V820  4,584 

6                      2,546  J.1S5  J.820 

7  2,181  2,728  1,274 

8  1,910  2,187  2.865 
10  1.528  1.910  2.292 
12                                                                  1.271  1.592  1.910 

14                                1.091  1.164  1.617 

16                          955  1.194  1.412 

18                        849  1.061  1.271 

20                           764  955  1,146 

22                                694  868  1,042 

24                              617  796  955 

26                                586  711  879 

28                                546  681  819 

to                                509  617  764 

12                            477  596  716 

14                                449  561  674 

16                                424  511  6)7 

(f)  Eye  Protection— Unless  an  individual  pair  of 
goggles  is  furnished  to  every  man  who  has  occasion  to 
u.se  the  grinding  wheel,  each  wheel  shall  be  guarded 
with  a  fixed  eye  guard  of  plate  glass,  so  placed  as  to 
prevent  possible  injury  to  the  eye  from  flying  particles. 
The  glass  shall  be  maintained  in  a  clean  and  serviceable 
condition. 

(g)  Tool  Rests — If  tool  rests  are  used,  they  shall  be 
at  all  times  kept  within  1  in.  or  less  of  surface  of  the 
wheel.  (Note:  It  is  recommended  that  tool  rests  be 
removed  where  possible.) 
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Electrical  Rules 

Rule  461.    Danger  Signs. 

All  machines  and  apparatus  operating  at  above  650 
volts  shall  be  marked  by  the  use  of  the  word  "danger" 
followed  by  an  indication  of  the  voltage  carried. 
Rule  462.     Grounding  of  Dredge  and  Electrical  Equip- 
ment. 

(a)  Electrical  Apparatus — The  noncurrent-carrying 
metal  parts  of  all  electrical  apparatus  on  the  dredge 
shall  be  effectively  grounded.  Effective  grounding  on 
a  wooden  boat  shall  consist  of  linking  the  frames  of  the 
main  and  swing  winches  together  with  a  suitable  metal- 
lic connecter  and  effective  metallic  connection  of  the 
part  to  be  grounded  to  the  frame  of  either  winch.  On 
steel  boats,  grounding  to  the  frame  of  the  boat  by  bolt- 
ing to  it  or  otherwise  shall  be  considered  effective 
grounding. 

(b)  Power  Cable — The  armor  of  the  power  cable 
leading  from  the  bank  to  the  boat  shall  be  grounded  by 
attaching  a  clamp  to  the  cable  at  or  near  the  shore 
pole  and  fastening  an  "O"  19-strand  copper  cable  to  it 
and  connecting  this  copper  cable  to  an  iron  pin  driven 
into  the  damp  ground. 

Rule  463.    Insulation  of  Conductors. 

(a)  Overhead  Lines — Overhead  transmission  lines 
between  the  generating  station  or  substation  and  the 
dredge  shall  be  supported  upon  insulators,  which  shall 
be  adequate  in  quality,  size  and  design  for  the  voltage 
transmitted.  Such  line  shall  be  maintained  not  less  than 
14  ft.  above  the  ground  or  any  structure  used  as  a 
passageway. 

(b)  High-voltage  Wires — All  high-voltage  wires  in- 
stalled on  gold  dredges  between  shore  pole  and  the  dredge, 
as  well  as  on  the  dredge,  shall  be  in  the  form  of  properly 
insulated  cables,  which  shall  be  armored  or  effectively 
protected  against  abrasion,  but  the  armor  shall  be  elec- 
trically continuous  throughout,  and  shall  be  effectively 
grounded.  The  installation  of  efficiently  insulated  wires 
in  metal  conduit  to  transmit  power  shall  be  considered 
to  meet  this  requirement. 

fc)  Support  of  Cables  and  Wires — All  cables  and 
wires  unless  provided  with  grounded  metallic  covering 
shall  be  effectively  insulated  and  shall  be  supported  by 
efficient  insulators.  The  conductors  connecting  lamps 
to  the  power  supply  shall  in  all  cases  be  insulated. 

(d)  Cables  Entering  Fittings — Where  unarmored 
cables  or  wires  pass  through  metal  frames  or  into  boxes 
or  motor  casings,  the  holes  shall  be  substantially  lined 
with  insulating  bushings. 

(e)  Joints  in  Conductors — All  joints  in  conductors 
shall  be  mechanically  and  electrically  efficient,  and  shall 
be  soldered  wherever  necessary.  All  joints  in  insulated 
wire  shall,  after  the  joint  is  complete,  be  re-insulated  to 
the  same  extent  as  the  remainder  of  the  wire. 

Rule  464 — Transformers. 

(a)  Circuits  Entering  or  Leaving  all  Transformers 
Protected  by  Circuit-Breakers — Circuits  leaving  trans- 
formers shall  be  protected  by  automatic  circuit  breakers 
to  interrupt  the  current,  but  fuses  and  a  disconnecting 
switch  may  be  substituted  for  a  circuit-breaker. 

(b)  Primary  Disconnecting  Switch — Primary  fuses 
and  disconnecting  switches  shall  be  placed  on  shore  in 
the  primary  circuit  ahead  of  the  transformers,  but  in 
no  case  shall  the  switches  be  opened  or  closed  under  load. 


(c)  Oil  Switch — A  main  oil  switch  of  sufficient  capac- 
ity to  interrupt  the  circuit  must  be  installed  on  the 
primary  circuit. 

(d)  Transformer  Rooms — Transformer  rooms  shall 
be  properly  lighted  and  shall  be  of  fireproof  construction. 
Rule  465.    Switchboards. 

(a)  Construction — Main  and  distribution  switch  and 
fuseboards  shall  be  made  of  noncombustible,  nonab- 
sorbent,  insulating  material,  which  shall  be  free  from 
metallic  veins.  The  board  shall  be  mounted  upon  sup- 
porting frameworks  of  iron  or  steel  and  fixed  in  a  dry 
place.  If  insulated  conductors  are  used  in  the  wiring 
of  the  board,  the  insulation  of  such  conductors  shall  be 
flameproof. 

(b)  Inclosing  Switchboard — All  switchboards  and 
panel  boards  having  exposed  current-carrying  parts 
operating  at  over  150  volts  to  ground,  and  not  isolated 
by  elevation,  shall  be  suitably  inclosed  in  cabinets, 
screens,  or  rooms  or  other  inclosures  to  make  them  in- 
accessible to  others  than  the  authorized  operator. 

(c)  Insulating  Platforms — Conducting  floors  around 
switchboards  shall  be  provided  with  a  suitable  insulat- 
ing platform  or  mat  so  placed  that  no  person  can  in- 
advertently touch  live  parts  unless  standing  on  the  in- 
sulating platform  or  mat. 

Rule  466.     Switches,  Fuses,  Automatic  Circuit  Break- 
ers, etc. 

(a)  Switches  Shall  be  Provided — All  points  at  which 
a  circuit  has  to  be  made  or  broken  shall  be  provided 
with  proper  switches,  which  shall  be  so  installed  that 
they  can  not  be  closed  by  gravity. 

(b)  Guarding  Live  Parts  of  Switches — All  manual 
switches  shall  have  suitable  casings  or  guards  protect- 
ing the  operator  from  danger  of  contact  with  current- 
carrying  parts,  effective  during  ordinary  operation. 

(c)  Mounting  of  Switches,  Fuses,  Circuit  Breakers, 
etc. — All  switches,  circuit  breakers,  rheostats,  fuses,  and 
all  instruments  used  in  connection  with  motor  gener- 
ators, rotary  converters,  transformers,  and  motors  shall 
be  mounted  on  standard  bases  of  noncombustible  and 
insulating  material.  This  provision  shall  not  apply  to 
compensators  for  induction  motors.  The  above  men- 
tioned switches,  circuit  breakers,  rheostats,  fuses,  and 
instruments  may  be  mounted  on  a  common  base,  pro- 
vided such  base  is  of  noncombustible,  insulating  mate- 
rial, and  insulated  platforms  or  mats  shall  be  provided 
in  front  of  all  electrical-control  devices. 

(d)  Disconnecting  Switch  Ahead  of  Fuses — An  in- 
dividual switch  shall  be  installed  directly  ahead  of  every 
fusible  cut-out  in  order  that  the  fuses  may  be  com- 
pletely disconnected  from  all  sources  of  electrical  energy 
when  the  cut-out  is  being  re-fused.  Fuses  shall  be  ad- 
justed or  replaced  only  by  an  authorized  person. 

(e)  Fuses  in  Insulated  Box — Fuses  shall  be  located 
in  a  metal  or  insulating  box.  A  legible  warning  against 
removing  fuses  before  the  switch  controlling  same  is 
opened  shall  be  placed  on  the  outside  of  the  cover  of 
said  metal  or  insulating  box.  This  does  not  apply  to 
fuses  mounted  on  a  switchboard.  (Note:  It  is  recom- 
mended that  where  fused  switches  of  the  externally 
operated  type  are  used,  the  cover  of  the  switch  cabinet 
be  so  interlocked  in  relation  to  the  switch  handle  as  to 

.  prevent  opening  the  cover  until  the  switch  has  been 
opened,  and  to  prevent  the  closing  of  the  switch  while 
the  cover  is  open.) 
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(f)  Capacity  of  Fuses — Fuses  and  automatic  circuit 
breakers  shall  be  constructed  so  as  effectually  to  inter- 
rupt the  current  when  a  short  circuit  occurs  or  when 
the  current  through  them  exceeds  a  predetermined  value. 
The  capacity  of  fuses  used  to  protect  feeders  shall  not 
exceed  the  current  capacity  of  the  feeder  by  more  than 
25  per  cent. 

(g)  Capacity  Shall  Be  Marked — Fuses  shall  be 
stamped  or  marked,  or  shall  have  a  label  attached,  in- 
dicating the  maximum  current  that  'hey  are  intended 
to  carry. 

(h)   Primarj-  Meters.    In  no  case  shall  primary  meters 
be  used. 
Rule  467.    Motors. 

(a)  Circuit  Breakers  and  Cut-Outs— Every  station- 
ary motor  and  every  portable  motor,  together  with  its 
starting  device,  shall  be  protected  by  a  circuit-breaking 
device  or  by  fuses  on  each  line  and  switches  arranged 
to  cut  off  entirely  the  power  from  the  motor. 

(b)  Guards  for  Moving  Parts — Suitable  guards  for 
inclosures  shall  be  arranged  at  each  motor  when  neces- 
sary to  prevent  persons  or  objects  from  inadvertently 
coming  in  harmful  contact  with  moving  parts. 

Rule  i68.    Electric  Lighting. 

(a)  Lamp  Sockets — The  exterior  of  the  sockets  of  all 
incandescent  lamps,  installed  after  these  rules  go  into' 
effect,  shall  be  entirely  nonmetallic. 

(b)  Flexible  Lamp  Cord — The  use  of  flexible  lamp 
cord  for  lighting  connection  is  prohibited  except  where 
its  use  is  neces.sary  on  account  of  excessive  vibration  or 
for  portable  incandescent  lights,  to  be  used  in  connec- 
tion with  the  inspection  and  repair  of  machinery  and 
equipment;  and  in  that  case  the  cord. shall  be  especially 
insulated  or  armored.  Such  portable  lights  shall  be  pro- 
tected by  a  wire  cage  large  enough  to  inclose  both  lamp 
and  socket,  unless  a  socket  with  nonmetallic  exterior  is 
used.  A  handle  shall  be  provided  to  which  the  light  and 
socket  .shall  be  firmly  attached  and  through  which  the 
leading-in  wires  shall  be  carried,  except  that  where  the 
insulation  of  the  leading-in  wires  is  throughly  rein- 
forced by  taping,  the  handle  may  be  omitted. 


Croesus,  Ontario's  High-Grade  Mine 

The  historj'  of  the  Croesus  mine,  situated  in  the 
Munro  district  of  Ontario,  records  an  unusual  occur- 
rence of  a  high-grade  gold  deposit  it  being  one  of  the 
few   high-grade   mines   in   that   province. 

The  property  consists  of  two  claims,  known  as  the 
\Val.'<h  and  the  Dobie,  which  were  purcha.sed  in  June, 
1915,  by  the  Croesus  Gold  Mines,  Ltd.,  the  stock  of 
which  is  owned  by  the  Dominion  Reduction  Co.,  of 
Cobalt,  Ont.  Eugene  L.  Steindler,  general  manager  of 
the  holding  company,  ha.M  .•supplied  the  following  inter- 
esting information  regarding  the  property. 

On  the  Dohic  claim  there  exi.Mted  a  spectacular 
high-grade  outcrop,  which  the  owners  of  the  claim  had 
covered  with  a  steel  plate,  which  they  kept  bolted 
down  and  locked,  to  prevent  "high-grading."  The 
initial  operations  consisted  of  ^inking  a  prospecting 
shaft  on  the  vein,  and  about  30  ft.  from  the  high- 
grade  .showing.  After  sinking  14  ft.,  ore  was  en- 
countered equally  as  rich  as  the  surface  showing;  this 
continued  down  to  the  200-ft.   level,   the   shaft   alone 


producing  approximatelj'  $1000  to  the  foot.  The  vein 
is  a  quartz  vein  with  an  average  width  of  2A  ft.,  and 
lies  comparatively  flat,  the  dip  being  only  about  20° 
from  the  horizontal. 

The  gold  in  the  vein  is  free  and  coarse.  In  the 
first  200  ft.  of  the  mine,  no  gold  occurs  that  is  not 
visible  to  the  naked  eye.  Unless  free  gold  can  be  seen, 
the  vein  rock  is  practically  barren.  The  gold  occurs  like 
plums  in  a  pudding,  but  in  sufficient  quantity  to  make 
the  average  grade  extremely  high. 

During  the  time  the  mine  was  being  opened,  the 
high-grade  ore  was  picked  out  by  hand  and  crushed 
in  a  mortar,  and  the  resulting  gold  amalgamated 
directly  and  melted.  This  produced  bullion  910  fine 
in  gold,  with  about  60  points  in  silver.  The  richness 
of  the  ore  can  be  best  described  by  saying  that  of 
746  lb.  of  rock  hoisted  at  one  particular  time,  approxi- 
mately $47,000  in  gold  was  produced.  All  the  ore  is 
practically  specimen  ore.  For  example,  one  piece  weigh- 
ing 1  lb.  15  oz.,  avoirdupois,  contained  $292.68  worth 
of  gold,  the  value  having  been  determined  by  submer- 
sion in  water,  taking  account  of  the  differences  in 
specific  gravity.  The  Ontario  Government  purchased 
five  pieces  of  this  ore  which  contained  $10,000  in  gold. 

Geologically,  the  high  concentration  of  the  gold  seems 
to  have  been  influenced  by  a  shear  zone.  Aside  from 
this  property,  none  of  the  surrounding  claims  has  as 
yet  shown  any  likelihood  of  being  productive.  Develop- 
ment has  now  been  carried  to  the  300-ft.  level,  at 
which  point  the  vein  has  dipped  under  the  shaft,  and 
a  crosscut  to  the  vein  is  being  driven.  The  length  of 
the  ore.shoot  is  approximately  80  ft.  A  small  mill  has 
just  been  completed,  consisting  only  of  a  picking  belt, 
a  41-ft.  Hardinge  mill  and  amalgamating  plates.  The 
high-grade  and  oversize  waste  is  picked  off  the  belt, 
the  fines  being  crushed  and  passed  over  the  amalgamat- 
ing plates.  On  the  dumps  are  several  thou.sand  tons  of 
rejects  from  the  earlier  development,  which  will  un- 
doubtedly run  $40  per  ton. 

The  occurrence  of  this  high-grade  ore  has  been  mis- 
stated in  previous  descriptions,  when  described  as 
nuggets,  as  it  is  really  free-gold  in  the  quartz,  but 
highly  concentrated  as  herein  described. 


Nevada  Consolidated  Report 

The  thirty-first  quarterly  report  of  the  Nevada  Con- 
solidated Copper  Co.  for  the  quarter  ended  June  30, 
1917,  shows  20.817,356  lb.  copper  produced,  as  com- 
pared with  18.852,321  lb.  for  the  preceding  quarter. 
The  following  shows  the  production  for  the  last  quarter 
by  months:  April,  6,727,192  lb.;  May,  7,239,978  lb.; 
June,  6,850,186  lb.;  an  average  monthly  production  of 
6.9.39.119  pounds. 

During  the  quarter  1,021,990  dry  tons  of  Nevada  Con- 
solidated ore,  averaging  1.46'",  copper,  was  milled,  as 
compared  with  949,916  dry  tons  averaging  1.48'',  cop- 
per for  the  previous  ((uarter.  Of  the  tonnage  milled, 
75*^,  was  supplied  from  the  pits  and  25"",  from  under- 
ground workings  of  Ruth  mine.  In  addition,  18,145 
dry  tons  of  Ihe  Consolidated  Coppermines  Co.  ore  was 
milled.  During  the  quarter  the  company  paid  a  dividend 
of  50c.  per  share  and  a  capital  distribution  of  50c.  per 
share. 
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Iron  Ore  in  Missouri 

St.  Louis  Correspondence 

The  Iron  Mountain  mine  in  Missouri  has  again  been 
sold  and  is  being  reopened  by  the  new  owners.  An  at- 
tempt is  being  made  to  work  the  low-grade  thin  veins 
by  crushing  and  jigging,  which  the  old  company  tried 
and  failed  to  do  profitably,  as  the  veins  were  too  small 
and  the  cost  of  crushing  the  enclosing  hard  porphyry 
too  high.  There  is  considerable  lean  ore  of  this  type 
both  there  and  at  Pilot  Knob.  Perhaps  it  could  be 
worked  at  a  profit  under  prevailing  high  prices  but 
would  probably  be  a  "war  bride"  at  best.  The  old  rich 
orebodies  as  well  as  those  at  Pilot  Knob  are  exhaustfed  as 
far  as  known. 

In  the  southern  part  of  Missouri  there  are  numerous, 
small  residual  deposits  of  brown  iron  ore  which  are 
rather  uncertain  and  frequently  high  in  sulphur.  In  the 
aggregate  the  tonnage  is  large  but  so  uncertain  and 
scattered  are  the  deposits  that  they  are  largely  a  farm- 
er's proposition,  to  be  worked  on  the  surface  when  there 
is  nothing  else  to  do.  More  ambitious  efforts  have  been 
made  by  using  steam  shovels  and  washers  but  unsuc- 
cessfully.   The  washed  product  runs  40-48%  iron. 

The  "basin"  or  "sink-hole"  type  of  deposit,  of  vary- 
ing size,  found  in  the  central  part  of  the  state,  may  run 
50-60%  iron.  The  larger  ones,  however,  have  been  ex- 
hausted. The  lone  charcoal  furnace  at  Sligo,  the  last  of 
six  or  eight  formerly  in  operation,  is  running  on  these 
"banks." 

The  production  of  iron  ore  in  Missouri  in  1914  is  given 
in  the  report  of  the  State  Geologist  (as  quoted  by  Iron 
Age)  as  36,304  tons,  which  figure  rose  to  40,290  tons  in 
1915.  The  producers  for  1915  were  the  Sligo  Furnace 
Co.,  Salem;  L.  C.  McSpadden,  Salem;  Iron  Mountain 
Mining  Co.,  Iron  Mountain;  Julian  Pickes,  Morrellton; 
A.  J.  Sanders,  Steelville;  and  Kingsbury  Mining  Co., 
West  Plains. 

The  proximity  of  Missouri  iron  ore  to  Illinois  coal 
has  doubtless  suggested  pig  iron  to  some.  But  as  shown 
above  the  iron  ore  is  poor  and  cannot  usually  be  worked 
at  a  profit,  while  Illinois  coal,  I  am  informed,  does  not 
coke  satisfactorily.  It  is  possible  that  with  modern 
ovens,  with  their  higher  temperatures  and  pres.sures,  a 
merchantable  grade  of  coke  can  be  made,  especially  from 
the  washed  coal. 

The  only  blast  furnace  using  coke  as  fuel,  in  Missouri, 
is  at  South  St.  Louis  and  is  smelting  Mesabi  iron  ores.  It 
gets  some  Missouri  brown  ore  but  not  enough  to  run  on 
thus  far.  The  Iowa  ore  it  had  figured  on  using  is,  for 
some  reason,  not  coming  to  it;  this  is  said  to  oc^ur  as 
a  large  body  of  low-grade  brown  ore  requiring  modular- 
izing after  preliminary  washing. 


sitioned  by  the  Government  has  led,  it  is  believed,  to 
the  concealment  of  some  quantities,  so  that  the  figures 
given  are  below  the  real  output.  A  considerable  quantity 
of  crude  platinum  is  understood  to  be  held  by  Russian 
banks  which  advanced  money  to  the  producers  before 
the  metal  was  taken  by  the  Government. 


Judge  Bourquin  Decides 

According  to  telegraphic  dispatches  from  Butte,  Judge 
Bourquin,  on  Aug.  27,  rendered  a  decision  in  the  case 
of  Minerals  Separation  vs.  Butte  &  Superior  in  favor 
of  the  plaintiff.  This  case  hinged  on  the  use  of  more 
than  1%  of  oil.  Previous  to  the  decision  of  the  U.  S. 
Sureme  Court  in  the  Hyde  case,  Butte  &  Superior  had 
been  using  less  than  1%  of  oil.  After  that  decision, 
Butte  &  Superior  adopted  the  use  of  a  larger  quantity 
of  oil,  considering  that  such  was  outside  of  the  scope 
of  the  decision  of  the  Supreme  Court.  Minerals  Sepa- 
ration then  claimed  that  such  was  still  an  infringement 
of  its  patents. 

In  rendering  his  present  decision,  Judge  Bourquin  is 
reported  as  using  the  following  words: 

The  defendant  uses  the  patent  process,  uses  the  plaintiffs' 
invention,  uses  the  same  elements  in  the  same  combination 
in  the  same  way  with  the  same  furniture  to  the  same  but 
poorer  results  and  exceeds  the  patent  claims  in  reference  to 
oil  uselessly,  wastefully  and  injuriously,  merely  with  intent 
to  avoid  infringement.  To  secure  to  patentees  their  inven- 
tion the  law  looks  quite  through  mere  devices  and  forms  to 
the  substance  of  things,  and  if  in  substance  the  invention 
is  taken,  all  devices  to  evade  the  letter  of  the  patent  avail 
nothing  to  escape  the  consequences  of  infringment. 

We  shall  defer  any  comment  upon  this  last  decision 
until  we  have  received  the  full  text  of  it. 


Russian  Platinum  Output 

The  production  of  platinum  in  the  Ural  district  in 
Russia  in  1916  is  estimated  by  a  correspondent  of  the 
London  Mining  Journal  at  only  78,674  troy  oz.,  against 
107,774  oz.  in  1915;  156,775  oz.  in  1914;  173,642  oz.  in 
1913;  and  185,381  oz.  in  1912.  The  decrease  last  year 
extended  to  nearly  all  the  districts  but  was  most  marked 
on  the  Demidov  estates  and  the  Shuvalov  placers.  The 
shortage  of  labor  has  been  one  of  the  causes  of  the 
decrease.    The  fact  that  all  crude  platinum  is  now  requi- 


Bureau  of  Mines  Appropriation 

The  following  table  shows  the  appropriations  for  the 
work  of  the  Bureau  of  Mines  for  the  fiscal  year  just 
closed  (1917)  and  for  the  next  fiscal  year  (1918)  : 

BUREAU   OF    MINES  .\PPROPRIATIOXS 

1917  1918 

Gonrra!  pxpenses,  Bureau  of  Mines $70,000  $73,300 

Inv.'^ti.'atm.'  mine  arnidents 347,000  353,800 

Ti'stint'fu.r  135,000  !35,000 

Miii.ril  I'linin.' invrstiL';itions 100,000  100,000 

inv,sti<'iitiuns,°petroli-um  and  natural  gas 70,000  100,000 

Minni;;  experiment  sta>ionn.....      .  ,,..,         75.000 

improvement  of  grounds  and  removal  and  installation  of 

machinery,  etc..  F'ittsburgh  and  Bruceton    

Repairs  to  min^reseue  cars 26,055 

Care  and  maintenance  new  buildings.  Pittsburgh 4.305  17,220 

Purchase  of  three  additional  mine-rescue  ears 53,000  81.750 

Equipment  of  three  additional  mine-rescue  cars 13,500  13.500 

Operating  new  mine  rescue  cars 

Inspecting  mines  in  Alaska 

IJooks  and  publications 

Land  leases,  etc.,  for  mine-rescue  cars.  ._ 

Removing  mining  experiment  station,  Pittsburgh. . . 


150,000 
35.000 


35,000  98,000 

7,000  7,000 

1,500  1.500 

1.000  1,000 

42,700       


Total $981,060       $1,167  070 

It  is  to  be  noted  that  $100,000  is  appropriated  in  1918 
for  petroleum  and  natural-gas  investigations,  against 
$70,000  in  1917.  The  appropriation  for  mining  experi- 
ment stations  is  doubled. 


Milling  Costs  at  the  Inspiration  and 
Bunker  Hill  Plants 

In  the  article  under  the  above  caption,  appearing  in 
the  July  21  issue  of  the  Engineering  and  Mining  Journal, 
a  typographical  error  appeared  in  the  tabulated  "Cost 
of  Copper  at  Inspiration."  The  item  of  concentrating 
and  royalty  should  read  2.243c.  per  lb.,  instead  of  0.243c., 
as  published. 
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GROUP  OF  MILLS  AND  TAILING  PILES  IN  THE  WEBB  CITY   SECTION  OP  JOPLIN  DISTRICT  IN 
SOUTHWESTERN  MISSOURI 


VIEW  IN  SLIME  DEPARTMENT  OF  A  TYPICAL  ZINC  MILL    OF  SOUTHWESTERN  MISSOURI  IN   THi: 
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Tube  Milling  in  Rhodesia 

Permit  me  to  explain,  in  reply  to  F.  C.  Brown's 
criticism  in  the  Journal  of  July  28,  that  the  object  of 
the  original  article  was  not  to  make  disparaging  refer- 
ence to  the  Komata  lining,  but  to  give  an  unbiased  and 
impartial  account  of  a  series  of  tube-milling  tests. 
Such  tests  seldom  result  in  a  "draw,"  and  I  leave  it 
to  the  reader  to  judge  whether  such  results  should  be 
published  or  suppressed.  Mr.  Brown  has  entirely  dis- 
pelled my  feeling  of  guilt  in  the  matter  by  himself 
making  disparaging  reference  to  the  work  of  El  Oro 
lining  in  operation  at  one  of  the  Western  mines  and 
by  basing  general  conclusions  in  favor  of  the  Komata 
as  a  result  of  tests  on  one  class  of  feed  only. 

With  regard  to  the  Rhodesian  experiments,  the  de- 
ciding factor  was  crushing  per  horsepower  from  coarse 
gravel  (2-  to  3-mesh)  to  — 200-mesh.  At  the  same 
time  and  in  order  to  explain  definitely  the  superiority 
of  the  higher-speed  lining  in  this  particular  instance, 
a  test  was  made  with  a  much  finer  material  (20-mesh). 
The  results  were  more  favorable  to  the  Komata  and 
agreed  with  the  comparative  analyses  now  published  by 
Mr.  Brown  on  a  material  carrying  18.5''r  of  -)-28-niesh, 
and  which  it  may  be  assumed,  all  passed  20-mesh.  As 
clearly  stated  in  the  article  under  criticism,  the  decisive 
tests  had  to  be  made  on  a  coarsely  milled  rock  approxi- 
mately 150  times  this  size,  so  that  the  screen  analyses 
now  published  do  not  constitute  a  rea.sonable  rebuttal 
of  the  South  African   results. 

On  referring  again  to  the  literature  of  the  subject, 
I  note  in  Mr.  Brown's  article  de.scribing  the  Komata 
lining'  that  a  test  on  a  h-in.  diameter  feed  resulted 
in  the  discharging  of  the  quartz  particles  after  the  first 
pa.ssagc  only  slightly  rounded,  and  apparently  not  even 
fractured.  This  is  precisely  what  happened  at  the 
Lonely  Reef  and  led  to  an  immediate  congestion  of  the 
grinding  circuit.  By  manipulating  the  feed  tonnage 
so  a.s  to  permit  the  returning  of  the  unground  particles 
to  the  mill  an  excessive  number  of  times  until  they 
were  gradually  reduced  to  slime,  the  tonnage  handled 
fell  below  the  economic  minimum.  El  Oro  lining  at 
normal  speed  with  the  same  pebbles  and  using  less 
horsepower,  was  able  to  reduce  the  coarse  feed  in  a  single 
pa.s.Hage  to  under  1'',  on  20-mesh,  thus  permitting  table 
amalgamation  of  the  tube-mill  discharge  pulp. 

It  was  only  by  disregarding  the  gospel  of  the  in- 
fallibility of  the  imported  flint,  or  the  substitution  of 
mine  rock,  and  by  using  a  maximum-sized  tough,  heavy 
and  artificially  rounded  felsite,  that  I  found  it  was 
pos.sible  to  slime  effectively  so  coarse  a  feed  in  a  tube 
mill  of  such  comparatively  small  diameter. 

It  is  to  be  hoped  that  Mr.  Brown  will  come  forward 
with  the  result.H  of  tests  showing  the  superiority  in 
tons  slimed  per  horsepower  with  the  Komata  lining  with 

»"M)n.  »nd  Scl.  I-rew."  Fclv  3,   I'jll. 


a  coarse  feed,  on  which  he  bases  his  objections  to  the 
results  of  the  tests  under  criticism.  More  information 
on  this  point  will  be  welcomed  by  metallurgists  who 
seldom  have  the  opportunity  of  making  such  tests  for 
themselves  and  who  realize  that  the  available  infor- 
mation is  scanty  and  often  biased  by  the  conservatism 
of  local  practice.  The  Komata  lining  merits  a  wider 
attention;  and  it  is  only  by  the  frank  discussion  of 
the  limits  of  application  of  such  modifications  that  ex- 
tended recognition  will  result. 

Classifier  Efficiency 
I  would  like  the  opportunity  of  correcting  a  typo- 
graphical error  in  the  article  under  discussion.  With 
simple  classifiers  the  efficiency  of  separation,  dividing 
an  undersize  from  an  oversize,  may  be  found  from  the 
formula, 

100(a'  +  a") 
A 
where  A    equals  total  tonnage  to  classifier,   a'  equals 
tonnage  of  undersize  in  the  classifier  overflow,  and  a" 
equals  tonnage  of  oversize  in  the  classifier  underflow 
(not  overflow  as  stated). 

Compound-classifier   eflUciency   may   be   estimated   by 
extending  the  formula  thus: 

100(a'  +  a"  +  a"  .  .  .  +  0) 
A 
where  a'  equals  tonnage  of  required  grading  in  first 
product,  a"  equals  tonnage  of  required  grading  in 
second  product,  etc.,  O  equals  the  tonnage  of  required 
undersize  in  overflow,  and  A  equals  the  total-feed  ton- 
nage. 

The  same  .system  may,  of  course,  be  used  in  connection 
with  efficiency  estimations  of  screening  apparatus. 
New  York,  Aug.  15,  1917.  A.  W.  Allen. 


Danger  in  Brass  Carbide  Lamps 

The  communication  of  John  B.  Stewart  on  "Danger 
in  Brass  Carbide  Lamps,"  in  the  July  28  issue  of  the 
Journal,  is  interesting  and  records,  as  my  memory 
serves,  a  novel  obsenation.  I  have  therefore  forwarded 
it  at  once  to  Chrmirai  Abstracts  so  that  it  may  be 
brought  to  the  attention  of  as  many  chemists  as  posisible. 

Apropos  of  this,  it  may  be  recalled  that  when  "gas 
lighting"  was  introduced,  iron  pipe,  except  gun  barrels, 
was  not  an  article  of  commerce  and  therefore  hra!«s  and 
copper  tubes  were  used.  The  gas  as  sent  through  these 
service  pipes  was  foul  with  tar,  ammonia,  and  other 
materials  whose  removal  was  the  subject  of  later  devel- 
opments. Among  other  troubles  encountered  in  mak- 
ing public-service  gas  lighting  acceptable  were  the  mys- 
terious explosions  of  these  service  pipes  when  heated 
or  struck.  On  investigation  Dr.  Robert  Hare  discovered 
them  to  be  due  to  copper  acetylide  formed  in  the  pipes 
through  the  action  of  the  acetylene  in  the  gas  with  the 
amnion iacal  solution  of  copper  previously  formed  there. 
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With  the  commercial  introduction  of  acetylene  this  ob- 
servation was  recalled  and  many  tests  made,  all  of  which 
tended  to  show  that  no  explosive  compound  was  formed 
between  acetylene  and  copper  if  the  ammonia  was  not 
present. 

Mr.  Stewart  speaks  of  this  flash  as  having  occurred 
during  the  cleaning  of  the  lamp.  This  recalls  that  vari- 
ous ammoniacal  preparations,  such  as  "Household  Am- 
monia," are  now  quite  commonly  used  in  cleansing 
metals.  Is  it  possible  that  one  of  them  was  used  in 
cleansing  these  lamps  prior  to  their  re-use?  If  such 
should  prove  to  be  the  case,  some  small  residue  of  cu- 
prous-ammonium compound  may  have  been  left  in  the 
lamp  with  which  acetylene  could  react. 

Charles  E.  Munroe. 

Washington,  D.  C,  Aug.  21,  1917. 


Area  of  Segments  of  Circles 

Referring  to  Mr.  Marquard's  article,  "Area  of  Seg- 
ments of  Circles,"  in  the  Aug.  11  issue  of  the  Journal, 
why  not  the  general  formula  ? 

Where  altitude  of  segment  alone  is  given, 

R  -  A 


Cosine  4  central  angle 
Where  A  is  less  than  R, 


R 


.  Area  =  R-~  wsa  ~  i(R'  sine  Z_) 


Where  A  exceeds  R, 

A  T?^    360- 

Area  =  R-    ---^^^ 


{{R'  sine  L) 


/_    =  the  central  angle,  and  A  the  altitude  of  the 
minor  segment. 

U.  W.  Harwood. 
Rochester,  Nev.,  Aug.  17,  1917. 


Ammonia  Leaching  Process 

While  here,  on  a  Western  trip,  I  happened  to  read  in 
the  Milling  Number  of  the  Journal,  which  I  had  not  had 
an  opportunity  of  looking  over  before,  the  statement  that 
Mr.  Benedict,  of  the  Calumet  &  Hecla  company,  was 
the  first  to  make  ammonia  leaching  applicable  on  a  large 
scale.  As  a  point  of  information  I  may  say  that  the 
Kennecott  Copper  Corporation,  at  the  Bonanza  mine, 
Alaska,  was  really  the  first  company  to  operate  ammonia 
leaching  on  a  large  scale,  as  it  has  been  running  a  400- 
ton  plant  there  successfully  on  tailings  since  about  April, 
1915,  as  I  recollect. 

I  worked  out  the  treatment  scheme  on  Kennecott  tail- 
ings first  on  a  small  scale  at  Flat  River,  Mo.,  in  1912  or 
1913,  and  in  1914  designed  a  one-ton  plant  for  Kenne- 
cott which  proved  satisfactory,  and  the  400-ton  plant 
followed.  Most  of  the  work  in  this  connection  in  Alaska 
was  done  by  E.  T.  Stannard,  once  mill  superintendent  at 
Flat  River,  Mo.,  then  at  Braden  Copper,  and  now  man- 
ager of  Kennecott  Copper  Corporation  in  Alaska.  The 
ammonia  plant  in  Alaska  is  making  a  recovery  of  75% 
or  thereabout.  H.  A.  GUESS. 

Spokane,  Wash.,  Aug.  5,  1917. 

[We  were  well  aware  of  the  ammonia  process  intro- 
duced at  Kennecott.  Indeed,  we  hoped  to  have  a  con- 
tribution from   Mr.   Stannard   on  that  subject   in   the 


same  number  with  Mr.  Benedict's,  but  Mr.  Stannard 
found  himself  unable  to  prepare  it,  delegated  it 
to  his  assistant,  Mr.  Lawrence,  and  unfortunate- 
ly Mr.  Lawrence's  manuscript  arrived  too  late. 
We  expect  to  publish  it  shortly.  We  supposed  that 
the  original  work  in  the  development  of  the  ammonia 
process  was  more  or  less  a  nip-and-tuck  matter,  but 
we  were  under  the  impression  that  Mr.  Benedict's  was 
the  earliest.  However,  we  appreciate  that  it  is  always 
dangerous  to  say  that  anything  is  the  first,  the  big- 
gest, the  deepest,  etc.,  without  careful  investigation 
and  thorough  knowledge. — Editor.] 


Daylight  Saving  in  Portugal 

On  page  684  of  the  Journal  for  Apr.  14,  1917,  is  an 
editorial  favoring  the  adoption  of  daylight  saving  in 
the  United  States.  Possibly  a  few  remarks  on  its  use 
in  Europe  would  be  of  interest. 

Here  in  Portugal  one  hour  of  daylight  saving  is  em- 
ployed during  the  summer  months.  It  is  accomplished 
by  setting  the  clock  time  one  hour  ahead  of  the 
astronomical  time.  It  gives  a  longer  evening  by  one 
hour  with  no  noticeable  effect  in  the  morning.  It  is 
most  advantageous  in  mining  work,  where  the  summers 
are  often  too  short  at  best.  It  permits  the  maximum  of 
overtime  work  and  the  minimum  requirements  on  arti- 
ficial lighting.  It  gives  Portugal  the  same  amount  of 
available  daylight  as  the  northern  part  of  England.  It 
permits  a  12-hour  daylight  day  to  be  worked.  If  adopted 
in  the  United  States  universally,  it  would  be  a  great 
boon  to  industry  under  the  present  trying  circumstances. 

Viseu,  Portugal,  May  16,  1917.  F.  W.  Foote. 


A  War  Service  for  Engineers 

Knowing  that  the  Journal  must  often  come  in  contact 
with  engineers  who  have  not  yet  found  their  place  of 
usefulness  in  the  war  and  so  seek  its  advice,  I  beg  to 
draw  attention  to  the  fact  that  men  are  needed  for  the 
Engineering  Division  of  the  Signal  Corps,  as  inspectors 
at  the  numerous  factories  producing  aeroplanes  and 
aeroplane  engines. 

I  have  just  been  appointed  District  Manager  of  In- 
spection, Aircraft  Engineering  Division,  Signal  Corps, 
for  New  York  and  vicinity,  and  should  be  glad  to  see 
any  applicant  for  this  service. 

Graduate  engineers  or  men  with  shop  experience  are 
preferred,  but  a  school  for  inspectors  is  soon  to  be 
opened  at  the  Curtiss  aeroplane  factory  at  Buffalo, 
where  accepted  applicants  can  be  sent  to  learn  their 
duties,  after  being  enrolled,  and  while  drawing  their 
pay— $100  to  $200  a  month.  At  the  school  their  real 
aptitude  can  be  better  determined  and  their  pay  and 
duties  assigned  accordingly. 

Such  being  the  case  there  are  opportunities  for  all 
sorts,  from  an  underpaid  draftsman  to  the  chief  execu- 
tive of  a  large  concern,  since  not  only  are  inspectors 
needed,  but  district  managers  and  staff  officers,  and 
men  in  the  executive  positions  will  later  be  commis- 
sioned in  the  Signal  Corps  as  Reserve  Ofliicers. 

R.  S.  Rainsford. 

Care  of  J.  G.  White  &  Co.,  43  Exchange  Place, 
New  York,  Aug.  10,  1917. 
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Container  for  Lead  Acetate 

By  J.  R.  Tetlie* 

At  the  Aurora  Consolidated  Mines  Co.,  Aurora,  Nev., 
trouble  was  experienced  with  the  lead  sponges  in  the 
assay  of  gold  and  silver  cyanide  solutions  by  the  zinc- 
dust  method.  Since  using  the  container  herein  de- 
scribed, the  trouble  has  been  overcome  and  good  con- 
sistent sponges  are  obtained. 

Cut  the  bottom  out  of  a  glass  carboy  and  fit  the 
mouth  with  a  stoneware  stop-cock.  Invert  the  carboy 
and  place  it  on  a  stand.  It  can  then  be  placed  under 
a  table  out  of  the  way.  A  bag  of  sheeting  or  thin 
canvas  is  made  to  hold  the  lead  acetate.     Place  about 


LEAD  ACETATE  IS  KEPT  IN  BAG  HUNG   IN  CARBOY 

10  lb.  of  lead  acetate,  cru.shed  to  J  in.,  in  the  bag  which 
.should  be  suspended  from  the  underside  of  the  table 
so  as  not  to  rest  on  the  bottom  of  the  carboy.  Fill  the 
latter  half  full  of  water.  At  the  end  of  24  hours  the 
solution  will  be  strong  enough  for  use.  It  will  need  no 
more  attention  until  nearly  u.ned  up,  when  the  carboy 
and  sack  should  be  cleaned  out  and  fresh  acetate  and 
water  put  in.  Thus  a  supply  of  clear  and  saturated 
.solution  is  always  ready.  With  30  solution-assays  per 
day,  replenishing  is  necessary  about  once  a  month. 


C-lear  Water  from  Streams 

One  way  to  secure  clear  water,  which  has  proved  suc- 
re.s.sful,  according  to  James  E.  Noble  in  Power,  Aug.  28, 
1917,  is  .shown  in  Fig.  1.  A  shaft  well  is  sunk  from 
25  to  50  ft.  from  the  stream,  depending  on  the  nature  of 
the  soil.  The  shaft  will  in  some  cases  have  to  be  made 
water-tight   to  a   depth   where   gravel   or  sand    ix   '-n- 

•Aurom,    Kev. 


countered.  This  will  prevent  mud  from  wa.shing  in 
during  periods  of  high  water.  The  bottom  of  the  well 
should  be  several  feet  below  low  water  in  the  stream  to 
insure  a  sufficient  supply  at  all  times. 


FJG.  1.     WELL  SUNK  ALONGSIDE  THE    STRE.\M 

Another  plan  is  shown  in  Fig.  2,  in  which  an  iron  or 
cement  tank  is  lowered  to  near  the  bottom  of  the  stream 
with  an  opening  to  admit  water  at  the  downstream  end 
of  the  tank.     Two  pipes  are  shown  connected  to  the 


FIG     2.      TASK    LOCATED    NEAR   BOTTOM    OF    STREAM 

tank.  The  one  marked  D  is  for  the  regular  pump  suc- 
tion, and  the  one  marked  E  is  connected  near  the  bottom 
to  allow  pressure  to  he  admitted  to  flu.sh  out  the  tank 
when  there  is  an  accumulation  of  sediment. 


Cascade  Flotation  Machine 

By  D.  H.  Fairchild* 

In  the  Journal  of  May  10,  1017,  an  article  appeared 
on  the  "Ca.scade  Flotation  Machine."  by  Clifford  R. 
Wilrtey.  It  may  he  interesting  to  know  in  connection 
with  this  that  about  August,  1915.  a  flotation  machine 
of  the  "cascade"  type  was  built  and  u.sed  a  short  time 
by  the  Ray  Consolidated  Copper  Co.  to  handle  the  tail- 
ings from  the  other  flotation  machines. 

This  machine  was  about  30  ft.  high  and  was  con- 
structed in  a  series  of  steps  with  the  sides  and  back 
boxed  in  by  tongue-and-groove  material.  On  each  step 
was  sot  two  stave  tubs  about  3  or  4  ft.  in  height  by 

•FAlrchlld   EnBlnesrlng  Co  ,  S27  Seventeenth  St..  Denver.  Colo. 
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about  2i  ft.  in  diameter.  Each  two 
tubs  on  each  step  were  set  directly  in 
line,  respectively,  with  those  on  the 
next  step,  making  two  lines  or  series 
from  top  to  bottom  of  the  machine. 
In  the  front  of  each  tub  about  8  in. 
below  the  top  was  an  outlet.  This 
outlet  was  boxed  in  and  the  pipe  or 
launder  carried  directly  downward  al- 
most to  the  top  and  just  above  the 
center  of  the  next  tub  below.  As 
the  feed  entered  the  top,  it  was  equal- 
ly divided  between  the  two  upper  tubs. 
As  these  two  tubs  filled  and  overflowed 
at  the  outlet  the  pulp,  falling  through 
the  perpendicular  pipe  or  launder  to 
the  next  tubs,  became  aerated  to  a  de- 
gree and  a  froth  resulted  in  all  tubs 
below  the  upper  two.  This  froth  that 
was  formed  overflowed  around  the 
edges  of  the  tubs  and  fell  to  the  floor 
of  the  "steps."  From  step  to  step  it 
progressed  downward  by  gravity  to 
the  bottom,  where  the  concentrate 
formed  was  taken  care  of.  The  ma- 
chine was  removed  after  a  test  that 
showed  it  was  inefficient.  The  heads 
fed  to  this  machine  were  extremely 
low-grade,  and  the  test  for  this  reason 
could  hardly  be  compared  to  one  where 
original  flotation  feed  was  used.  How- 
ever, it  was  generally  conceded  by  all 
concerned  that  this  type  of  machine 
did  not  provide  sufficient  agitation  for 
the  best  results.  The  agitation  was 
too  languid  or  anaemic  to  secure  high 
efficiency. 


INLET  NOZZLES  FROM 
^    TOP  BOX 


-";:  i'ERTICAL  t,* 
:  MAUNDER    "^ 

Lt j  [CONNECTING 

C- --."-'  BOXES  _ 


-IV 


In  view  of  the  articles  published 
in  ths  Journal  of  May  19,  1917,  on 
the  "Cascade  Flotation  Machine,"  and 
in  the  Journal  of  April  14.  1917,  on 
"A  Hydraulic  Flotation  Machine,"  the 
accompanying  drawings  will  be  of  in- 
terest. They  represent  machines  of 
the  cascade  type  as  installed  at  the 
Central  Mine,  Broken  Hill,  Australia. 
The  drawings  are  published  by  cour- 
tesy of  the  Mining  and  Engineering 
Review,  of  Melbourne,  Australia. 


Section  A-A 


A   CASCADE   FLOTATION  MACHINE   TKli:i)    IN   AUSTRALIA 
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Electric  Truck  with  Dumping  Body 

The  illustration  shows  the  latest  type  of  storage- 
battery  truck  to  be  placed  on  the  market  by  the 
Orenstein-Arthur  Koppel  Co.,  Koppel,  Penn.  The  body 
is  of  the  self-clearing  cradle-dump  type,  with  a  dumping 
angle  of  40  deg.,  the  dumping  operation  being  accom- 
plished from  the  platform.  The  truck  proper  has  a  steel 
channel  frame  and  a  metal-edged  oak  platform  made  in 
two  parts  and  hinged.  Wheels  are  of  cast  steel,  20  in.  in 
diameter,  with  3-in.  solid  rubber  tires.  Timken  bear- 
ings are  used  on  the  wheels  and  power  is  furnished  by 
a  Wagner  motor  and  control  operating  from  an  Exide 
battery.     The  wheelbase  is  52  in.  and  the  tread  gage 


l.l.KCTKIC    KUiU'lNU    Tl;Ul-'K 

34  in.  The  capacity  is  3000  lb.,  which  can  be  trans- 
ported at  a  ma,ximum  speed  of  7  miles  per  hour.  Lift- 
ing hook.s  are  provided  at  each  end  of  the  body  in  order 
that  it  may  be  easily  removed  for  inspection  of  the  bat- 
teries. 


Radial-Flow  Fans 

In  view  of  the  modern  tendency  to  simplify  power- 
plant  and  mining  machinery  aa  much  a.s  possible,  the 
Green  Fuel  Economizer  Co.  has  spent  several  years  of 
investigation  and  has  developed  a  fan  for  direct  con- 
nection to  .""team  turbines  or  motors  that  at  the  same 
time  givp.<*  high  efficiency.  This  is  called  the  Green 
Radial-Flow  fan. 

The  design  of  the  fan  is  much  along  centrifugal-pump 
lines  and   is  such   that   the  path   of   the   air  or  gases 


through  the  fan  has  the  least  resistance  consistent  with 
ease  of  manufacture  and  results  in  an  efficiency  that 
is  far  above  that  usually  met  with  in  fans  for  forced- 
and  induced-draft  service.  Furthermore,  the  use  of 
direct-connected  turbine  drive,  at  speeds  which  give  a 


U.\l>IAI,-Kl.i>W    K\N    M!I\r:\    TtY    IMRI'rT    ("i^NNFCTtON 
KUOM  KITHKK  M<iTOR  OK  TITIHLVE 

rea.fonable  turbine  economy,  enables   its  use  in  direct 
competition  with  the  familiar  steam-engine-driven  fan. 

The  radial-tlow  fan  lends  it.self  to  direct  connection 
to  alternating-current  motors,  at  the  higher  synchronous 
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speeds,  which  enables  the  use  of  small  and  compact 
driving  units. 

There  are  large  numbers  of  this  type  of  fan  now  in 
service  in  all  classes  of  industry.  It  is  a  favorite  for 
forced-draft  service,  particularly  in  connection  with 
underfeed  stokers.  The  illustration  shows  a  small 
fan  used  as  an  individual  forced-draft  fan  for 
an  underfeed  stoker  in  a  large  plant  where  they  are 
using  individual  fans  for  each  boiler  unit.  This  is 
interesting  in  that  two  classes  of  drive  are  shown.  On 
one  side  is  a  direct-connected  steam  turbine  and  on 
the  other  a  direct-connected  motor.  The  general  condi- 
tions of  the  plant  in  question  call  for  motor  drive  of 
the  auxiliary  units  to  produce  the  best  over-all  economy. 
There  are  times,  however,  in  any  plant  when  the  steam 
balance  will  be  so  thrown  out  or  when  there  are  troubles 
on  the  electrical  lines  that  demand  a  steam  drive  as 
well  to  produce  the  best  results.  Thus  the  unit  shown 
is  a  very  admirable  compromise  and  does  not  require 
the  duplication  of  units. 

These  fans  are  also  applicable  to  induced  draft  and 
various  types  of  exhaust  service,  particularly  mine 
ventilation,  where  the  higher  pressures  are  desirable. 


Pumping  in  the  Joplin  District 

By  p.  R.  Coldren* 

With  the  extensive  development  of  the  Oklahoma  sec- 
tion of  the  Joplin  zinc  and  lead  district  there  has,  in 
the  last  two  years,  been  marked  improvement  in  ground- 
drainage  work.  This  is  in  part  due  to  the  introduction 
of  more  modern  machinery  and  methods  but  also  to  a 
more  intelligent  use  of  the  machinery  already  at  hand. 

The  success  of  the  Pomona  pump,  manufactured  by 
the  Pomona  Manufacturing  Co.,  Pomona,  Calif.,  and  re- 
cently introduced  into  the  field,  seems  to  rest  on  a  bal- 
ancing feature  so  devised  that  balance  wheels  are  un- 
necessary, the  load  being  almost  continuous  at  every 
position  of  the  stroke.  One  of  the  pumps  was  in- 
stalled about  eight  months  ago  at  the  water-works 
plant  in  Webb  City,  and  satisfactorj^  work  there 
went  far  toward  converting  mine  operators  to  its 
possibilities. 

In  this  pump,  shown  in  the  illustration,  the  plunger 
rods  are  500  ft.  long  and  weigh  15  lb.  to  the  foot,  mak- 
ing a  total  of  15,000  lb.  The  weight  of  the  water  column 
in  the  well  and  the  head  above  the  well,  which  is  250  ft. 
additional,  making  a  750  ft.  over-all  lift,  amounts  to 
about  20,000  lb.,  not  including  the  weight  of  the  rods. 
This  must  be  moved  three  feet  and  then  delivered  to  the 
other  plunger  to  be  moved  three  feet,  the  over-all  travel 
per  revolution  being  six  feet.  The  delivery  of  the  load 
from  one  plunger  to  the  other  is  about  34  times  each 
minute,  and  the  flow  through  the  discharge  pipe  600  ft. 
per  min.,  this  taking  place  under  a  load  of  about  322 
lb.  per  sq.in.  at  the  plunger. 

The  two  rods,  the  two  beams  and  the  plungers,  being 
of  the  same  weight  and  balancing  each  other  at  all  points 
in  the  stroke,  permit  of  such  substantial  construction 
as  to  eliminate  the  danger  of  breaking  the  rods.  Great 
weight  of  rods  added  to  the  weight  of  the  column  would 
only  increase  this  menace,  except  for  the  careful  pro- 
visions made  to  protect  the  rods  while  they  are  changing 


directions  at  the  end  of  each 
stroke  This  is  done  by  causing 
the  entire  load,  except  the  weight 
of  one  rod,  to  be  carried  by  the 
other  until  the  change  in  stroke 
is  made.  The  pump  described  is 
installed  in  a  small  house  half  a 
mile  from  any  other  portion  of 
the  water-works  plant,  is  kept 
locked  and  is  visited  only  once 
each  12  hours.  The  discharge  is 
connected  direct  to  the  city 
water-works  mains,  which  are  of- 
ten subject  to  sudden  pressure, 
in  case  of  fire  as  high  as  100  lb. 
per  sq.in.  This  pressure  comes 
direct  on  the  Pomona  pump, 
which  has  no  protection  in  the 
way  of  blowoff  or  relief  valves. 
The  motor  is  direct-connected  to 
the  pump  shaft  by  a  flexible  coup- 
ling. It  has  no  internal  starting 
device  and  starts  the  pump  under 
a  total  head  of  650  ft.,  which  is 
the  minimum  head  the  pump 
must  operate  against.  Much  of 
the  draining  at  the  Welsh  mines 
at  Century,  Okla.,  has  been  ac- 
complished by  Pomona  pump^-, 
and  the  Vinegar  Hill  and  Com- 
merce Mining  and  Royalty  com- 
panies are  now  preparing  to  in- 
stall pumps  of  this  style  to  han 
die  two  million  gallons  of  watc  • 

daily.     The  column  of  the  pump  may  be  placed  in  a  dri  '. 

hole,  and  the  Vinegar  Hill  company  is  putting  down  17 

in.  drill  holes  for  this  purpose. 


396 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  9 


nuiiiiiiiiiiiiimiiniiiiiiiiiimiinii 


Industrial  News  from  Washington 


By  Our  Special  Correspondent 
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Liquid  Oxygen  as  an  Explosive 

If  used  within  10  minutes  after  the  saturation  of  the 
cartridge,  liquid  oxygen  is  as  effective  as  dynamite  for 
blasting  purposes,  according  to  experiments  of  tha 
Bureau  of  Mines.  In  view  of  the  successful  work  done 
with  this  explosive,  a  large  liquid-air  manufacturing 
company  has  agreed  to  erect  a  test  plant  on  a  com- 
mercial scale.  This  will  be  at  a  large  mine  or  quarry, 
to  give  opportunity  for  determining  the  extent  of  the 
value  of  liquid  oxygen  as  a  commercial  explosive. 

The  Bureau  of  Mines  is  studying  the  best  methods  of 
handling  the  substance  and  the  development  of  satis- 
factory containers.  The  cost  of  the  carbonaceous  ma- 
terial composing  the  stick,  the  liquid  oxygen  for  one 
cartridge  and  the  container  is  insignificant.  The  prob- 
lem is  largely  that  of  reducing  wastage  and  securing  the 
requisite  standardization. 


The  purpose  of  the  commission's  visit,  as  stated  by 
the  Russian  government,  is  to  investigate  the  mining 
industry  in  the  United  States,  so  as  to  utilize  the  knowl- 
edge in  the  development  of  Russia's  natural  resources; 
to  inspect  the  more  important  metallurgical  works;  to 
obtain  information  concerning  mining  legislation;  to 
familiarize  itself  with  geological  and  mining  research 
as  conducted  by  the  Government;  and  to  acquaint  the 
people  of  the  United  States  with  the  extent  of  Russia's 
natural  resources.  The  commission  will  travel  widely 
in  the  mining  districts  and  visit  many  metallurgical 
plants. 


Bureau  of  Mines'  Experiment  Work 

All  work  on  manganese  being  done  by  the  Bureau  of 
Mines  will  be  centered  at  the  new  station  at  Minneapo- 
lis, hereafter  to  be  known  as  the  Lake  Superior  station. 
Since  one  of  the  chief  problems  presented  in  the  Lake 
Superior  iron  region  is  the  treatment  of  low-grade  man- 
ganiferous  ores,  the  effectiveness  of  other  experimenta- 
tion on  manganese  ores  will  be  increased  by  conducting 
it  at  the  new  station. 

While  most  of  the  Bureau's  copper  work  is  done  at 
Tucson,  the  Lake  Superior  station  will  undertake  such 
of  it  as  may  be  peculiar  to  that  region.  No  superin- 
tendent will  be  selected  for  the  Lake  Superior  station 
until  a  civil-service  examination  can  be  held. 

Mining  men  in  certain  sections  of  the  country-  are 
urging  that,  instead  of  providing  for  three  new  experi- 
ment stations  next  year,  the  appropriation  be  used  to 
strengthen  such  stations  as  those  at  Salt  Lake  City  and 
at  Berkeley,  Calif.  These  minor  stations  are  badly 
handicapped  by  their  small  working  fund,  and  some 
mining  men  in  the.se  localities  deem  it  wise  to  enlarge 
these  stations  rather  than  to  establish  the  new  ones 
authorized. 

Russian  Mining  Commission 

The  Ministry  of  Commerce  and  Industry  of  Ru.s.sia 
has  .sent  a  commission  of  mining  men  to  this  country  to 
study  the  mining  industry  here.  The  commission,  now 
sitting  daily  in  the  conference  room  of  the  (Geological 
Survey,  comprises  the  following  members:  Theodore 
Fo.<ts,  head  of  the  commission,  mining  engineer  and  di- 
rector of  spvpr.'i!  large  mining  and  nictallurgical  enter- 
pri.sc.i,  including  iron-,  copper-  and  platinum-producing 
companies  operating  in  the  Ural  mountains;  Ivan  Goub- 
kin,  oil  specialist  of  the  Russian  geological  committee; 
Avenir  SnietkofT,  coal  .specialist  of  the  .same  committee; 
and  Alexander  StepanofT,  secretary. 


Assessment  Bill  Held  Up 

In  view  of  the  continued  opposition  of  Secretarj-  Lane 
to  the  Shafroth  Bill  providing  for  the  suspension  of 
annual  assessment  work  on  mining  claims  during  the 
war,  there  is  considerable  doubt  that  the  bill  will  pass 
the  House.  It  passed  the  Senate  on  July  9,  has  been  re- 
ported favorably  to  the  House  by  the  Committee  on 
Mines  and  Mining,  and  now  is  on  the  House  calendar. 
Before  calling  up  the  bill.  Representative  Taylor,  of 
Colorado,  who  is  in  charge  of  the  measure,  will  make 
another  attempt  to  convince  Secretan-  Lane  that  the 
legislation  in  no  way  tends  to  increase  the  amount  of 
public  land  being  held  for  speculative  purposes. 

Reasons  for  the  enactment  of  this  legislation  are 
given  by  Representative  Taylor  as  follows:  Inability  to 
procure  labor  to  do  assessment  work;  enlistments  and 
the  drafting  of  many  prospectors  and  miners  in  the 
army  and  navy ;  the  high  cost  of  powder,  steel,  and  other 
materials  making  assessment  work  on  undeveloped 
properties  almost  prohibitive;  unproductive  expenditure 
of  labor,  capital  and  materials,  required  in  dO^c  of  as- 
sessment work,  is  not  advisable  at  this  time. 


War  Industries  Board  Problem 

Uncertainty  exists  as  to  whether  the  new  War  In- 
dustries Board  solves  the  problem  that  has  faced  com- 
mittee members  of  the  Council  of  National  Defense  by 
reason  of  the  prohibitions  of  .section  3  of  the  Food  Bill 
which  reads: 

That  no  person  acting  either  as  n  voluntary  or  r«'<l  accnt 
or  employee  of  the  United  Stnte.'»  in  any  capacity,  inoludinc 
an  advisory  capacity,  shall  solicit,  induce  or  attempt  to 
induce  any  person  or  offlccr  authorized  to  execute  or  to 
direct  the  execution  of  contracts  on  behalf  of  the  United 
States  to  make  any  contract  or  give  any  order  for  the  fur- 
nishing to  the  United  Sutes  of  work,  labor  or  services,  or 
of  materials,  supplies  or  other  property  of  any  kind  or 
character,  if  such  airent  or  employee  has  any  pecuniary 
interest  in  such  contract  or  onler,  or  if  he  or  any  firm  of 
which  he  is  a  member,  or  corporation,  joint-stock  company 
or  association  of  which  he  is  an  officer  or  stockholder,  or  in 
the  pecuniary  nrofit.s  of  which  he  is  directly  or  indirectly 
interested,  shall  be  a  party  thereto. 

The  matter  has  been  referred  to  the  Attorney-General 
who.se  interpretation,  it  is  believed,  will  sustain  'he 
view  held  by  many  that  the  interposition  of  the  War  In- 


September  1,  1917 


ENGINEERING  AND  MINING  JOURNAL 


397 


dustries  Board  between  the  Government  purchasing 
agents  and  the  committees  of  the  Council  of  National 
Defense  will  make  it  possible  to  hold  intact  the  present 
organization  of  the  latter  body. 

A  few  resignations  from  committee  positions  have 
been  received  by  Bernard  M.  Baruch,  chairman  of  the 
Committee  on  Raw  Materials,  but  for  the  most  part, 
members  are  willing  to  await  the  opinion  of  legal  au- 
thorities before  taking  final  action. 


Lead  Imports  Increase 

Imports  of  lead  from  Mexico  nearly  doubled  during 
the  first  half  of  1917.  During  the  same  period  the 
amount  of  lead  exported  decreased  greatly  while  there 
was  a  marked  increase  in  the  consumption  of  it  in  this 
country.  These  facts  are  brought  out  in  the  United 
States  Geological  Survey's  mid-year  report  on  lead  pro- 
duction which  follows  in  full: 

For  convenience  of  comparison  half  of  the  corresponding 
quantities  for  the  12  months  of  1916  are  inclosed  in  brackets. 
The  output  of  domestic  desilverized  lead,  excluding  desil- 
verized soft  lead  for  the  first  six  months  of  1917,  was  152,231 
short  tons  (158,235),  the  output  of  domestic  soft  lead,  in- 
cluding desilverized  soft  lead,  was  124,292  tons  (117,879), 
and  the  output  of  lead  produced  from  foreign  ores  and 
bullion  was  29.539  tons  (9453). 

In  view  of  the  scarcity  of  lead,  the  increase  in  lead  of 
foreign  origin  is  very  encouraging.  The  greater  part  came 
from  Mexico.  According  to  records  of  the  Bureau  of  Do- 
mestic and  Foreign  Commerce,  the  total  lead  imported  in 
the  first  six  months  of  1917  was  30,620  tons  (17,665),  of 
which  22,507  tons  came  from  Mexico  (12,099),  and  4569  tons 
came  from  Canada  (3153).  The  e.xports  of  domestic  lead 
amounted  to  29,241  tons  (50,283)  and  of  foreign  lead  6066 
tons  (4940).  The  lead  used  in  articles  exported  with  benefit 
of  drawback  was  3270  tons  (2585).  Thus  the  total  exports 
of  lead  were  38,577  tons  (57,808).  Disregarding  stocks,  the 
apparent  consumption  of  lead  in  this  country  in  the  si.x 
months  was  268,952  tons  (230,587).  The  production  of  new 
antimonial  lead  was  7822  (12,019),  and  of  secondary  anti- 
monial  lead  1959  tons  (2065).  The  output  of  secondary  pig 
lead  by  regular  ore  smelters  was  7578  tons    (5548). 


Explosives  Bill  Altered 

When  the  Senate  Committee  on  Mines  and  Mining 
completed  its  alterations  of  the  explosives  bill  passed 
by  the  House,  only  a  portion  of  one  paragraph  of  the 
original  bill  remained.  While  the  Senate  bill  places 
the  administration  of  the  bill  entirely  in  the  hands  of 
the  Director  of  the  Bureau  of  Mines,  it  defines  specifical- 
ly how  many  features  of  the  bill  are  to  be  administered. 
The  bill  as  amended  provides  that 

the  superintendent,  foreman  or  other  duly  authorized 
employee  at  a  mine,  quarry  or  other  work  may,  when  li- 
censed so  to  do,  sell  or  issue,  at  the  beginning  of  a  shift,  to 
any  workman  under  him  such  an  amount  of  e.xplosives  or 
ingredients  as  may  be  required  by  that  workman  in  the 
performance  of  his  duties  for  that  shift  only,  and  the  work- 
man may  purchase  or  accept  the  e.xplosives  or  ingredients 
so  sold  or  issued  but  the  person  so  selling  or  issuing  same 
shall  see  that  any  unused  explosives  or  ingredients  are  re- 
turned at  the  end  of  the  shift,  and  that  no  explosives  or 
ingredients  are  taken  by  the  workman  to  any  point  not 
necessary  to  the  carrying  on  of  his  duties  for  that  shift. 

All  those  dealing  in  explosives  are  required  to  keep 
an  accurate  record  showing  the  name  of  each  person 
to  whom  the  explosives  are  sold.  This  record  is  to  be 
sworn  to  and  furnished  to  the  director  of  the  Bureau 
of  Mines  on  request.  The  Director  of  the  Bureau  of 
Mines  is  authorized  to  issue  licenses  authorizing  the 
manufacture,  possession,  sale  and  issuance  of  explosives 
and  ingredients.    To  carry  out  the  provisions  of  the  bill, 


an  inspector,  who  is  to  receive  a  salary  of  $2400,  is  to 
b6  appointed  by  the  President  in  each  state  and  in 
Alaska.  The  additional  employees  required  are  to  be 
appointed  by  the  Director  of  the  Bureau  of  Mines. 

One  of  the  most  important  provisions  of  the  bill  is 
that  the  Director  of  the  Bureau  of  Mines  is  authorized 
to  investigate  all  explosions  and  fires  that  may  occur  or 
that  have  occurred  since  the  beginning  of  the  war  in 
mines,  quarries,  magazines  and  all  places  in  which 
explosives  are  manufactured,  transported,  stored  or 
used.  Employees  of  the  bureau  are  given  authority 
to  enter  the  premises  where  the  explosion  or  fire  has 
occurred  and  are  empowered  to  examine  plans,  books 
and  papers.  They  are  authorized  to  administer  oaths 
and  to  examine  all  witnesses  and  persons  concerned. 

A  penalty  of  imprisonment  for  not  more  than  one 
year  and  of  a  fine  of  not  more  than  $5000,  or  both, 
is  provided  for  those  who  violate  the  act  or  the  regula- 
tions that  it  authorizes. 


Searching  for  Nitrate 

Measures  for  insuring  a  nitrate  supply  are  far  enough 
advanced,  it  is  believed,  to  make  us  independent  of 
foreign  supply  in  case  of  an  emergency.  A  reserve  of 
nitrate  has  been  accumulated  sufficient  to  tide  over  the 
short  period  that  would  intervene  before  the  needs  of 
the  country  could  be  supplied  from  domestic  sources. 
Hoyt  S.  Gale,  of  the  Geological  Survey,  does  not  attach 
great  importance  to  the  much  talked  of  nitrate-bearing 
earths  in  the  Western  States,  but  looks  to  the  fixation 
of  atmospheric  nitrogen  and  the  oxidation  of  ammonia 
to  nitrates  as  the  chief  reliance  for  our  supply. 

"The  deposits  of  nitrate-bearing  earths  are  of  very 
doubtful  importance,"  says  Mr.  Gale,  "on  account  of  the 
difficulty  in  recovering  a  small  percentage  of  nitrates. 
These  earths,  or  clays,  which  occur  in  several  of  the 
Western  States,  have  been  found  to  contain  in  places 
from  2  to  perhaps  5  or  6%  of  sodium  nitrate  in  con- 
junction with  sodium  sulphate  and  chloride.  It  is 
conceivable,  of  course,  that  these  deposits  might  be 
worked  by  leaching  and  some  method  of  crystallization 
to  separate  the  salts.  On  the  whole  there  is  within  the 
United  States  no  known  natural  source  of  nitrates  that 
can  be  counted  on  to  furnish  any  considerable  supply  of 
the  refined  nitrnte  salts. 

Since  the  beginning  of  the  movement  to  develop 
domestic  nitrate  supplies,  frequent  mention  has  been 
made  of  the  fact  that  during  the  Revolution  and  the 
War  of  1812,  the  saltpeter  needed  for  gunpowder  was 
obtained  from  rich  deposits  found  in  many  places  in 
the  East.  Mr.  Gale  reveals  the  fact  that  this  source 
of  possible  supply  has  been  studied"  carefully  in  the  hope 
of  finding  sufficient  to  justify  e.xploitation,  if  only  as 
a  war-time  emergency,  but  that  the  conclusions  have 
been  essentially  negative.  "The  total  amount  obtained 
from  these  minor  deposits  was  probably  not  very  large," 
says  Mr.  Gale.  "In  comparison  with  the  greatly  in- 
creased rate  of  consumption  of  nitrates  in  explosives 
and  industrial  uses,  the  supply  obtainable  from  those 
sources  would  be,  at  best,  an  almost  negligible  contribu- 
tion for  present  needs,  even  on  the  assumption  that 
these  small  deposits  would  be  worth  working  again  as 
they  were  in  the  past — an  assumption  which  probably 
is  not  warranted." 
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Events  and  Economics  of  the  War 
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The  President  has  replied  to  Pope  Benedict's  peace 
proposals  that  no  peace  can  be  made  with  Germany's 
present  rulers  as  their  word  cannot  be  taken. 

The  embargo  on  exports  to  European  neutrals  now 
covers  all  materials.  The  price  has  been  fixed  for 
anthracite  and  will  soon  be  for  wheat.  Increase  of  war 
taxes  is  being  debated  in  the  Senate.  The  Shipping 
Board's  program  calls  for  1270  vessels  totaling  7,968,000 
tons.  A  nation-wide  shipyard  strike  has  been  averted. 
Thirty  Dutch  ships  have  been  released  from  New  York 
with  Belgian  supplies.  Investigation  of  the  I.  W.  W. 
has  been  asked  of  the  President  by  the  National  De- 
fense Council. 

Abroad,  the  Allies  are  soon  to  answer  the  Pope.  Lens 
remains  partly  taken.  Le  Mort  Homme  and  Hill  304, 
key  positions  at  Verdun,  have  fallen  to  the  French. 
The  Italians  are  advancing  toward  Trieste,  having 
captured  Monte  Santo.  Russia  has  received  another 
loan  from  the  United  States  and  with  it  Wilson's  mes- 
sage to  stand  firm  for  victory.  The  defense  of  Riga, 
which  .seemed  crumbling,  has  stiffened.  Kerensky 
opened  the  National  Council  at  Moscow  with  a  warning 
to  malcontents. 


Claude  Nitrogen  Fixation  Patents  to 
be  Controlled  by  Big  Merger 

A  combination  of  the  National  Carbon  Co.,  the  Union 
Carbide  Co.  and  the  Air  Reduction  Co.  has  been  ten- 
tatively agreed  upon.  The  new  company  will  be  capi- 
talized at  approximately  $200,000,000.  the  three  compo- 
nent companies  having  a  combined  capital  of  about  $159,- 
000,000.  This  will  be  raised  approximately  $40,000,000 
when  the  new  corporation  is  chartered.  Of  the  three  the 
National  Carbon  Co.  is  the  largest. 

In  obtaining  control  of  the  Air  Reduction  Co.,  accord- 
ing to  the  New  York  Sun,  the  new  corporation  will  gain 
control  of  the  Claude  process  for  extraction  of  nitrogen 
from  air.  The  rights  of  this  process  were  purchased 
from  the  French  chemi.st,  Georges  Claude,  by  the  Air 
Reduction  Co.,  shortly  after  its  organization  in  191.'>. 
It  al.so  controls  the  rights  to  the  process  of  making  liquid 
air  and  liquid  oxygen  from  air,  also  invented  by  Claude. 
These  are  said  to  be  the  same  processes  which  Germany 
used  in  procuring  basic  products  for  explosives,  which 
were  cut  off  from  Chile  by  the  declaration  of  war.  The 
company  has  eight  plants,  while  seven  others  are  in 
course  of  construction.  Its  largest  stockholder  is  Percy 
A.  Rockpfeller.  son  of  William  Rockefeller.  Ambrose  I. 
Monell,  president  of  the  International  Nickel  Co.,  is  an- 
other large  stockholder.  The  Society?  do  I'Air  Liquide, 
the  first  company  in  France  to  apply  Claude's  inventions, 
is  represented  on  the  board  of  director."*. 

The  National  Carbon  Co.  is  one  of  the  largest  of  its 
kind  in  the  country.  It  manufactures  lighting  carbons, 
carbon  batteries,  carbon  brushes  for  generators  and 
hundreds  of  other  kindred  products.     It  owns  and  oper- 


ates many  plants  in  the  United  States  and  a  branch  in 
Canada.  James  Parmelee  is  president  and  Myron  T. 
Herrick,  former  Ambassador  to  France,  vice  president. 

The  Union  Carbide  Co.  manufactures  calcium  carbide 
and  other  gas-producing  materials,  which  have  been  used 
extensively  in  the  European  war,  as  well  as  machinery 
and  fixtures  associated  with  the  production  of  calcium 
and  acetylene  gases.  It  controls  the  Union  Carbide  Co. 
of  Canada,  the  Michigan  Northern  Power  Co.  and  the 
Electro-Metallurgical  Co.,  and  also  owns  a  large  interest 
in  the  Linde  Air  Products  Co.  Its  plants  are  located 
at  Niagara  Falls  and  Sault  Ste.  Marie,  Mich.  Alfred 
P.  Sloan  is  president. 


British  Labor  and  War  Production 

The  manner  in  which  England  has  met  labor  prob- 
lems is  set  forth,  for  its  bearing  on  similar  problems 
here,  in  a  recent  bulletin  of  the  committee  on  co- 
operation of  the  Council  of  National  Defense. 

In  England,  according  to  the  bulletin,  those  in  speci- 
fied lines  of  business  may  not  employ  men  between  the 
ages  of  18  and  61.  This  indicates  the  extent  to  which 
England  has  gone  after  three  years  of  war  in  taking 
men  from  less  essential  industries  and  in  concentrating 
national  effort  on  work  of  national  importance. 

Early  in  the  war  it  became  evident  that,  if  the  troops 
at  the  front  were  to  be  furnished  with  munitions  and 
supplies,  men  at  home  must  work  in  a  manner  different 
from  that  established  by  trade-union  rules  and  practice. 
Restrictions  upon  labor  made  it  impossible  to  produce 
the  quantities  needed.  The  labor  unions  assented  to  the 
temporary  modification  of  these  restrictions  upon  condi- 
tions agreed  to  by  the  government  that  the  rules  and 
practices  were  to  be  changed  bnly  for  the  period  of  the 
war;  that  no  changes  were  to  be  made  which  unneces- 
sarily affected  established  conditions:  that  capital  was 
to  receive  no  advantage  in  the  struggle  between  capital 
and  labor.  For  example,  profits  were  to  be  limited  and 
wages  controlled  by  government  tribunals.  Upon  these 
conditions  labor  agreed  that  there  should  be  no  stoppage 
upon  work  required  for  the  war. 

Three  fundamental  changes  in  labor  conditions  were 
brought  about:  In  certain  classes  of  plants,  strikes  are 
not  lawful  and  increases  in  wages  may  be  asked  only 
to  offset  increased  cost  of  living;  restrictions  by  labor 
unions  against  the  so-called  "dilution  of  labor."  by  the 
employment  of  women  and  of  unskilled  labor,  have  been 
laid  aside  for  the  duration  of  the  war.  as  well  as  re- 
.strictions  upon  an  individual's  output. 

The  procedure  regarding  the  employment  of  women  il- 
lustr.'ites  the  situation.  When  men  went  to  the  front 
women  wanted  to  take  their  places,  hut  union  rules  for- 
bade it  on  many  kinds  of  work.  These  rules  were  re- 
laxed upon  the  following  conditions,  and  more  than 
l.-'iOO.OOn  women  have  been  put  upon  men's  work:  Nn 
woman  was  to  be  employed  if  any  man  was  available  for 
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the  work;  men  were  to  be  reemployed  when  they  re- 
turned; the  standard  of  pay  was  not  to  be  reduced; 
that  is,  the  minimum  rates  for  men  would  apply  to 
women. 

A  record  is  kept  of  all  departures  from  pre-war  con- 
ditions. After  the  war,  readjustments  are  to  be  made, 
in  connection  with  new  inventions  and  other  similar 
matters,  to  create  as  nearly  as  possible  the  conditions 
which  would  have  arisen  on  the  basis  of  pre-war  condi- 
tions. Furthermore,  in  general  the  government  is 
pledged  to  use  its  influence  to  restore,  after  the  war, 
the  conditions  affecting  labor  which  existed  before  the 
war. 

All  persons  are  forbidden  to  employ  men  within 
six  weeks  after  they  have  left  work,  unless  the  man 
has  a  "leaving  certificate"  from  the  last  employer  stat- 
ing that  he  left  with  the  employer's  consent.  If  such  a 
certificate  is  unreasonably  refused,  the  Munitions  Tri- 
bunal may  issue  one  having  the  same  effect  and  impose  a 
fine  upon  the  manufacturer  who  refused. 

As  further  indicating  what  has  been  done  to  secure 
labor  needed  in  connection  with  the  war,  there  have 
been  organized,  under  the  army,  battalions  of  dock  la- 
borers at  the  large  ports.  In  London  alone  there  are 
10,000  dock  workers  in  the  army  engaged  in  dock  work. 
These  are  sent  where  needed,  receiving  the  regular  work- 
ers' pay  in  addition  to  their  army  pay. 

A  committee  of  seven,  with  more  than  70  local  com- 
mittees, of  labor  men  only,  is  empowered  to  receive 
complaints  and  has  done  much  in  preventing  labor  dis- 
putes. The  Ministry  of  Munitions  makes  all  final  deci- 
sions. Hours  of  labor  in  plants  are  unlimited,  but  those 
usual  in  each  business  have  been  continued  as  far  as  pos- 
sible. In  some  cases  they  have  been  e.xcessive,  to  remedy 
which  an  effort  is  being  made. 


Iron  Trade  Organized  for  War 

"The  value  of  the  various  organizations  built  up  in 
the  iron  trade  in  recent  years  has  had  fresh  demon- 
stration in  the  effective  work  they  have  done  on  various 
situations  created  by  the  war,"  says  Iron  Age.  The 
American  Iron  and  Steel  Institute,  the  American  Pig 
Iron  Association,  the  Lake  Superior  Iron  Ore  Associa- 
tion and  the  ore  and  vessel  interests  represented  in  the 
Lake  Carriers'  Association  have  all  cooperated  to  put 
the  iron  and  steel  industries  at  the  disposal  of  the 
Government. 

"With  little  publicity  the  Lake  Superior  Iron  Ore  As- 
sociation has  done  an  important  work  in  determining 
within  close  limits  the  amount  of  Lake  ore  which  must 
be  delivered  by  the  railroads  from  lower  Lake  docks 
to  the  blast-furnace  yards  within  the  season  of  navi- 
gation. The  Council  of  National  Defense  has  viewed 
with  much  concern  the  apparent  inability  of  the  rail- 
roads to  carry  to  the  furnaces  as  much  ore  as  they  de- 
livered last  year,  that  quantity  seeming  fairly  to 
measure  the  furnace  requirements  as  indicated  by  the 
requisitions  furnished  the  association  in  the  early  can- 
vass of  the  blast-furnace  situation.  The  council  through 
its  subcommittees  has  brought  this  question  home  to  the 
individual  blast-furnace  companies  and  the  ore  associa- 
tion. In  consultations  between  the  president  of  the  Lake 
Superior  Iron  Ore  Association  and  the  blast-furnace 
managers  the  actual  requirements  of  ore  in  each  case 


have  been  analyzed  so  as  to  determine  the  amount  of  the 
various  grades  required  up  to  June  1,  1918.  This 
method  promises  to  bring  about  exact  results,  avoiding 
any  unnecessary  ore  movement  and  at  the  same  time 
meeting  the  important  requirement  of  providing  each 
plant  with  enough  ore  of  the  proper  grades  to  enable 
it  to  run  to  full  capacity. 

"The  blast-furnace  interests  are  making  a  gratifyin"' 
response  to  the  efforts  made  to  have  this  matter  worked 
out  on  the  right  basis  and  the  Railroads'  War  Board 
is  alive  to  the  necessity  of  furnishing  equipment — even 
to  the  subordination  of  other  interests  not  so  essential — 
after  the  ore  requirement  has  been  definitely  fixed. 

"It  is  not  amiss  to  point  out  that  the  machinery  for 
marshaling  and  acting  upon  the  facts  relative  to  the 
industry  on  which  the  country  must  chiefly  depend  in 
this  time  was  ready  to  hand.  The  quick  mobilization  of 
that  industry  has  been  in  contrast  with  much  that  has 
been  done  through  strictly  Government  agencies.  It 
may  also  be  said  without  elaborating  the  point  that 
there  is  much  to  gain  from  a  closer  cooperation  be- 
tween the  Government  and  iron  and  steel  manufactur- 
ers than  Government  representatives  have  invited  thus 
far." 


Purchasing  Commission  Appointed 

A  commission  to  handle  the  purchases  of  the  Allies 
in  this  country  has  been  created  through  agreement 
signed  by  representatives  of  the  Allied  governments. 
The  members,  as  announced  by  the  Secretary  of  the 
Treasury,  are  Bernard  M.  Baruch,  Robert  S.  Lovett  and 
Robert  S.  Brookings.  These  men  are  also  members 
of  the  War  Industries  Board,  which  is  to  handle  the  pur- 
chases of  supplies  for  this  Government. 

Thus  far  only  Great  Britain,  France  and  Russia 
have  signed  the  agreement,  but  the  other  Allies  are 
expected  to  concur  shortly.  Hereafter  the  foreign  rep- 
resentatives in  this  country  will  turn  their  orders  over 
to  the  commission  instead  of  placing  them  directly  with 
manufacturers. 

This  commission,  which  will  be  informed  as  to  the 
productive  capacity  of  every  industry,  will  assign  prior- 
ity to  the  different  orders  and  thus  make  more  effective 
use  of  the  combined  resources  of  this  and  the  Allied 
countries  in  the  prosecution  of  the  war. 

One  effect  of  this  plan  will  be  to  stabilize  prices  and 
eliminate  competition  among  the  foreign  governments 
in  ordering  supplies  in  this  country. 


Road  Building  Behind  the  Lines 

The  building  and  maintenance  of  motor  roads  be- 
hind the  fighting  line  in  France  and  Belgium  are  de- 
scribed in  a  bulletin  just  issued  by  the  American 
Highway  Association. 

In  reconstructing  roads  for  military  purposes,  where 
they  have  not  been  damaged  by  war  operations,  it  is 
sometimes  possible  to  afford  considerable  relief  to  traf- 
fic by  widening  them.  In  carrying  on  the  work  in  moun- 
tainous sections  subject  to  hea\v  rainfall,  where  it  is 
necessary  to  have  the  surface  dry  out  quickly,  the  roads 
are  sometimes  given  considerable  crown,  to  shed  the 
water  into  the  ditches.     This  crown  causes  much  com- 
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plaint  from  drivers,  for  it  results  in  no  little  skidding; 
but  the  transportation  authorities  believe  it  is  better  to 
dry  off  the  road  promptly,  even  at  the  loss  of  a  few 
trucks  by  accident,  than  to  have  it  stay  soft,  damp  and 
easily  cut  up  for  some  time  after  each  rainfall. 

Narrow  streets  through  some  hamlets  prevent  the 
widening  of  the  roads  there.  At  such  places  detours 
are  frequently  built.  It  has  also  been  necessary,  where 
narrow  bridges  would  cause  congestion  on  a  wide  road, 
to  widen  the  bridge  or  build  another  beside  it.  Some 
of  these  are  not  as  strong  as  might  be  desired  for  con- 
centrated military  traffic,  and  the  ways  in  which  they  are 
cribbed  and  braced  include  every  expedient  engineer- 
ing ingenuity  can  suggest. 

The  refinements  of  road  building  receive  scant  at- 
tention along  the  battle  line  itself.  In  the  early  days 
of  the  war  attempts  were  made  to  use  Telford  founda- 
tions in  damp  places.  Wedging  the  stones  upright 
proved  a  failure  under  the  conditions,  so  the  road  build- 
ers tried  laying  them  down  flat.  The  traffic  pressed  the 
flat  stones,  and,  as  this  was  done,  more  were  placed  on 
top.  with  broken  bricks  and  stones  to  fill  in.  In  this 
way  many  miles  of  road  have  been  built. 


Railroads  Plan  Troop  Movement 

Transportation  for  687,000  men  must  be  provided  to 
the  various  cantonments  that  the  Government  is  build- 
ing to  house  the  new  National  Army.  The  movement 
will  start  Sept.  5.  Between  then  and  Sept.  9  the  rail- 
roads will  complete  the  entrainment  of  200,000  men,  or 
approximately  SO^c  of  the  total  number  scheduled  to  be 
moved  to  the  various  training  camps. 

It  is  expected  that  a  second  movement  of  approxi- 
mately 200,000  men  will  begin  on  Sept.  19,  continuing 
four  days  thereafter,  and  a  third  movement  of  the  same 
size  on  Oct.  3.  The  Provost  Marshal  General  has  desig- 
nated 4531  points  throughout  the  country  as  points  of 
local  concentration  for  entrainment. 

Some  conception  of  the  magnitude  of  the  task  con- 
fronting the  American  Railway  Association,  says  its 
bulletin,  in  preparing  schedules  that  will  assure  the  safe 
and  prompt  tran.sportation  of  these  armies  without  in- 
terfering with  regular  traffic  may  be  gleaned  from  the 
fact  that  to  move  merely  one  field  army  of  80,000  men 
requires  6229  cars  made  up  into  366  trains  with  as  many 
locomotives  and  train  crews. 

Meanwhile,  in  addition  to  moving  the  687.000  recruits 
for  the  National  Army,  the  railroads  have  been  asked  to 
supply  transportation  for  the  350,000  members  of  the 
National  Guard  to  their  training  camps.  This  National 
Guard  movement  has  already  started  and  will  continue 
in  increasing  volume  until  all  have  been  moved. 


producers.  "The  situation  is  critical,"  he  said.  "At 
present  drilling  is  being  curtailed,  costs  of  oil-well  sup- 
plies have  been  increased  and  it  has  become  impossible 
to  get  them  in  adequate  quantities  for  any  price.  The 
situation  is  worse  than  at  any  time  since  the  war  started. 
Were  no  wells  to  be  drilled  for  one  year's  time  our  pe- 
troleum production  would  drop  at  least  one-fourth,  j 
From  California  to  Pennsylvania  small  producing  wells 
are  being  abandoned  in  order  that  equipment  may  be 
used  for  new  wells  from  which  larger  production  is  ex- 
pected." 


Oil  Producers  Need  Equipment 

The  United  States  Bureau  of  Mines  has  informed 
the  Council  of  National  Defen.se  that  a  lack  of  well- 
drilling  equipment  may  make  it  difficult  to  meet  the 
country's  military  and  indu.strial  demands  for  gasoline 
and  other  pftrf)leum  products. 

Van  H.  Manning,  Director  of  the  Bureau,  expressed 
his  hope  that  the  council  could  so  arrange  that  the 
needed  materials  might  speedily  be  obtained  for  the  oil 


"Hooverizing"  Foreign  Exchange 

"Reports  from  Washington  indicate  that  the  Trad- 
ing with  the  Enemy  Act,  still  pending  in  Congress,  will 
be  amended  to  provide  for  'Hooverizing'  gold  and  for- 
eign bills  of  exchange,"  says  the  New  York  Times.  "It 
is  understood  that  legislation  will  be  adopted  vesting 
power  in  the  Secretary  of  the  Treasury  or  in  the  Re- 
serve Board  absolutely  to  regulate  and  control  the 
movement  of  gold  from  and  to  the  United  States,  and 
at  the  same  time  to  regulate  all  foreign  banking  trans- 
actions." 

Up  to  the  present  the  larger  banks  and  banking 
houses  have  endeavored  to  adjust  the  foreign  exchange 
situation  the  best  they  could  without  legislation  and 
without  the  medium  of  Government  officials.  This  has 
been  a  hard  task,  and  bankers  have  felt  that  they  have 
been  subjected  to  heavy  responsibilities.  They  wel- 
come action  by  the  Government  which  will  place  con- 
trol of  the  exchanges  in  the  hands  of  a  committee  or 
of  a  controller.  The  British  Treasury,  it  is  said,  has 
repeatedly  urged  our  Government  to  take  complete 
charge  of  the  exchanges.  To  buy  supplies  Germany  is 
said  to  have  used  credits  on  foreign  countries,  estab- 
lished by  sale  of  German-owned  securities  here. 


Improvement  of  Nitrate  Port 

Chile's  nitrate  business  has  grown  so  of  late  that 
$8,500,000  is  to  be  spent  in  improving  the  port  of  Anto- 
fagasta.  One  of  the  objects  is  to  equip  Chile  to  hold 
this  greater  nitrate  business  after  the  war.  Bids  have 
been  asked  of  American  manufacturers  for  this  work 
and  will  be  opened  on  Mar.  30,  1918.  Attention  is  called 
to  the  fact  that  the  projected  improvement  is  of  im- 
portance to  the  commerce  of  Bolivia.  Antofagasta  is 
connected  with  Bolivia,  via  the  Chilean-Bolivian  Rail- 
way. All  particulars  may  be  obtained  from  the  Chilean 
Embassy  at  Washington  or  from  the  Consulate  General 
of  Chile  at  New  York. 


Iron  Ore  and  Steel  Regulation 

Carrying  a  step  further  the  policy  set  forth  in  his 
coal  amendment  to  the  Food  bill.  Senator  Pomerene  is 
prepared  to  push  his  bill  providing  for  regulating  the 
production,  sale  and  distribution  of  iron  ore,  iron,  steel 
and  their  product.s.  By  its  terms,  power  is  given  to  the 
President  to  requisition  plant.*'  and  businesses  if  he  be- 
lieves it  to  be  in  the  interest  of  efficiency.  The  Federal 
Trade  Commission  is  specified  as  the  agent  through 
which  the  act  will  be  administered. 
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Price  Fixing,  Taxation,  Etc. 

We  are  in  for  experiments  in  economics,  not  only 
in  financing,  but  also  in  price  fixing  and  taxation; 
and  we  might  as  well  make  up  our  minds  to  it.  The 
most  unfortunate  part  of  this  is  that  we  are  all  agreed 
respecting  principles  except  one,  and  there  ought  not 
to  be  any  radical  experimentation.  The  questions  of 
difference  relate  mainly  to  the  proper  action  to  be  taken 
in  conformity  with  the  fundamental  principles.  What 
causes  us  to  fear  is  the  absence  of  moderation  in 
Washington  and  the  disregard  of  expert  advice. 

The  great  difference  as  to  a  principle  pertains  to 
what  proportion  of  the  expense  of  the  war  shall  be 
borne  immediately,  that  is,  by  direct  taxation ;  and  what 
proportion  by  posterity,  that  is,  by  bond  issues.  That 
difference  being  settled,  how  shall  the  taxes  be  raised? 

Everybody  agrees  on  two  things,  namely,  that  the 
idea  of  war  profits  is  abhorrent.  Therefore,  all  the 
profit  accruing  from  conditions  directly  attributable 
to  the  war  should  be  absorbed  theoretically  to  pay  the 
bills.  Moreover,  everybody  agrees  upon  the  principle 
that  those  persons  who  enjoy  large  incomes  should  pay 
larger  taxes  than  those  whose  incomes  are  small  and 
who  are  less  able  to  pay. 

But,  although  everybody  is  agreed  on  those  prin- 
ciples, everybody  is  not  agreed  as  to  how  they  shall 
be  obeyed.  Some  legislators  advocate  the  seizure  of 
all  war  profits,  but  the  more  intelligent  among  them  are 
well  aware  that  such  a  course  would  neither  be  wise 
nor  free  from  injustice.  A  machine  shop  that  three 
years  ago  was  engaged  in  ordinary  manufacturing  and 
during  the  course  of  the  war  changed  to  the  manu- 
facture of  shells  at  greatly  enhanced  profit,  would  be 
a  fair  subject  for  complete  absorption  of  all  its  excess 
profits.  On  the  other  hand,  there  are  important 
branches  of  business  that  have  benefited  only  partially 
through  war  prices,  and  other  concerns  which  show 
excess  profits  only  through  the  natural  growth  of  their 
business,  or  developments  therein.  For  example,  a  con- 
cern that  even  before  the  war  began  had  entered  upon 
a  program  of  reconstruction  of  plant  in  order  to  di- 
minish its  cost  of  production,  and  having  completed 
that  program  in  1916,  would  show  in  1917  a  profit 
greatly  in  excess  of  anything  realized  previous  to  1914, 
even  in  the  production  of  something  having  nothing 
to  do  with  the  war.  The  levying  of  a  100%  tax  on 
excess  profits  would  in  such  a  case  be  nothing  but 
confiscation  of  capital.  Even  the  assessment  of  a 
moderate  tax  would  be  an  injustice.  It  is  certain  that 
in  the  adjustment  of  conditions  that  are  so  complicated 
it  would  be  impossible  to  be  absolutely  just.  The  most 
that  can  be  done  is  to  be  as  fair  as  possible. 


Turning,  now,  to  the  matter  of  wisdom  respecting 
the  absorption  of  all  excess  profits,  it  is  perfectly  clear 
that  the  machine  shop  that  three  years  ago  was  en- 
gaged in  the  manufacture  of  peaceful  articles  would 
not  have  embarked  on  the  manufacture  of  shells  unless 
it  were  going  to  be  able  to  make  more  money  in  doing 
so.  The  complete  absorption  of  excess  profits  would 
mean  that  the  Government,  on  its  own  account,  would 
have  to  undertake  the  manufacture  of  munitions,  and 
it  is  pretty  clear  in  the  minds  of  everybody  that  the 
Government  cannot  conduct  business  and  industrial 
affairs  so  well  as  private  enterprise  can  do  it. 

Furthermore,  it  is  extremely  difficult  to  determine 
just  what  are  profits,  anyhow.  A  large  part  of  what 
in  1916  was  heralded  as  enormous  profits  was,  in  fact, 
put  into  plant  for  the  purpose  of  producing  those 
profits,  with  the  likelihood  in  some  cases  that  much 
of  such  plant  would  soon  become  useless,  and  conse- 
quently valueless.  The  financial  records  of  many  im- 
portant companies  in  1917,  like  that  of  an  important 
zinc  company  reputed  to  have  earned  nine  million 
dollars  in  1916  yet  passing  a  one  hundred  thousand 
dollar  dividend  in  May,  1917,  furnish  ample  food  for 
reflection.  Therefore,  the  legislators  will  find  it  neces- 
sary to  allow  a  liberal  margin  of  excess  profits,  even 
on  munitions  proper,  in  order  to  give  manufacturers 
the  incentive  to  make  them,  and  in  order,  moreover,  to 
compensate  for  the  extraordinary  risks  that  they  are 
obliged  to  take. 

What  Congress  is  going  to  do  in  the  matter  of  taxa- 
tion is  still  uncertain,  but  there  is  no  doubt  that  the 
Government  has  embarked  on  a  policy  of  price  fixing, 
although  there  is  still  doubt  as  to  how  far  it  will  think 
it  can  go.  It  is  mortifying  to  our  national  pride  that 
the  actual  fixing  of  prices  has  to  be  done  by  the  Presi- 
dent, the  commander-in-chief,  who  has  so  many  other 
important  things  to  think  about.  '  So  far,  he  has  acted 
only  in  the  matter  of  coal.  Indeed,  he  has  no  legal 
authority  to  act  further.  With  respect  to  bituminous 
coal,  his  action  was  drastic  and  is  resented  by  many 
producers  and  already  has  created  chaos  in  the  business. 
With  respect  to  anthracite  coal,  the  prices  fixed  were 
the  same  as  those  now  prevailing.  Indeed,  on  some 
grades  of  coal  they  were,  perhaps,  a  little  higher. 

In  considering  the  question  of  coal,  there  are  ques- 
tions of  public  policy  and  welfare  that  are  different 
than  those  governing  many  other  commodities.  People 
must  have  coal  wherewith  to  keep  warm,  just  as  they 
must  have  wheat  to  eat.  The  Government  may  properly 
regulate  the  distribution  of  such  things  as  are  indis 
pensable,  but  other  commodities,  however  important 
they  may  be,   are   not  absolutely   indispensable.     For 
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example,  lead  is  indispensable  for  cartridges.  It  is 
important  in  the  manufacture  of  white  paint.  If  there 
be  not  sufficient  lead  for  both  purposes,  people  can 
get  along  for  a  while  without  painting  their  houses, 
and  as  the  cost  of  paint  becomes  too  high  they  will  not 
do  so. 

There  are  some  interests  in  bureaucratic  circles  in 
Washington  that  are  known  to  favor  radical  action  in 
the  matter  of  prices  and  are  by  no  means  reluctant 
to  deal  with  the  subject.  Thus,  the  Federal  Trade 
Commission  seems  to  be  itching  to  obtain  authority  to 
try  experiments  with  the  business  machinery  of  the 
United  States  and  the  world.  This  would  be  something 
like  dismissing  the  officers  of  a  battleship  fleet  and 
substituting  a  corps  of  lawyers  and  accountants.  We 
do  not  think  that  the  President  would  be  so  unwise, 
and  we  think  it  is  doubtful  whether  the  experiments 
with  price  fixing  will  go  so  far  as  pessimists  are  now 
supposing. 

The  theorists  themselves  seem  to  be  confused,  for 
they  talk  about  the  advantage  of  high  prices  for  some 
things,  in  order  to  stimulate  production,  which  is,  of 
course,  common  sense.  Thus,  nobody  talks  about  regu- 
lating the  price  for  petroleum  products,  but  rather  is 
a  high  scale  applauded,  with  the  idea  that  a  waning 
production  will  thereby  be  stimulated.  Similarly,  is 
the  high  price  for  cotton  considered  to  be  a  good  thing, 
while,  as  for  the  Western  farmer,  he  is  guaranteed 
a  minimum  for  wheat  that  a  few  years  ago  would  have 
exceeded  his  wildest  hopes.  Nobody  has  said  anything 
about  reducing  the  prices  for  agricultural  products  or 
wages  for  labor.  Attention  has  been  centered  upon  a 
few  commodities  that  are  considered  to  be  the  interests 
of  big  business.  This  gives  the  policy  of  Washington 
a  decidedly  political  look. 

One  thing  is  certain,  namely,  that  in  tampering  with 
the  machinery  of  business  many  things  will  happen  that 
were  not  expected.  Let  us  hope  that  there  will  not  be 
.so  many  of  these  surprises  of  serious  character  as  to 
cripple  the  fighting  ability  of  the  country,  as  the  cur- 
tailment of  coal  and  copper  production  has  done.  The 
slogan  of  production,  then  more  production,  that  we 
u.sed  to  hear  in  the  early  days  of  the  war,  seems  to 
have  been  forgotten. 


The  Anaconda  Strike 

Things  came  to  a  head  in  the  labor  trouble."?  in 
Montana  when  the  smelters  of  the  Washoe  works  struck 
la.st  Saturday.  Both  the  Washoe  and  Great  Falls  plants 
were  then  closed,  except  for  certain  departments,  and, 
it  being  impo.ssible  to  treat  the  ores  from  the  Anaconda 
mines  in  Butte,  they  were  clo.sed  also.  This  will  affect 
practically  all  of  the  copper  mines  of  Butte,  for.  with 
the  exception  of  Ea.st  Butte.  Anaconda  .smelted  their 
ores.  Indeed,  the  suspension  of  operations  may  be  said 
practicnlly  to  suspend  industrial  operations  in  the  State 
of  Montana,  for  coal  mining,  lumbering,  electric-power 
production,  etc.,  depend  substantially  on  the  operation 
of  the  copper  mines. 


Besides  thus  checking  industry  in  Montana,  the 
United  States  will  be  deprived  of  a  large  part  of  its 
supply.  This  has  not  yet  been  felt  acutely,  for  the 
reason  that  the  refiners  have  been  working  on  surplus 
stocks  of  crude  copper,  but  in  several  cases  those  stocks 
have  now  been  used  up.  In  1916,  the  United  States  pro- 
duced 1,94.3,000,000  lb.  of  copper,  of  which  352,000,000 
were  derived  from  Montana.  With  that  large  output 
subtracted,  together  with  the  curtailment  of  the  pro- 
duction in  Arizona,  the  United  States  is  going  to  be 
badly  hampered  for  copper  at  a  time  when  the  maxi- 
mum production  is  wanted. 

The  labor  troubles  in  Montana  have  been  going  on 
ever  since  the  first  of  July.  The  company  has  made 
liberal  overtures  to  the  men,  but  the  latter  would  listen 
to  nothing  but  having  their  own  way,  which  included 
especially  the  establishment  of  a  wage  .scale  of  $6  per 
day,   irrespective  of  the  price  for  copper. 


Zinc  Pigment  vs.  Lead  Pigment 

Our  Washington  correspondent  reports  that  the  sut 
stitution  of  zinc  pigments  for  lead  pigments  has  been 
suggested  to  the  Raw  Materials  Committee  of  the 
Council  of  National  Defense  by  way  of  remedying  the 
scarcity  of  pig  lead  and  the  surplus  of  spelter.  WTiile 
the  opinion  held  within  the  Council  of  National  Defense 
appears  to  be  entirely  opposed  to  any  action  which 
would  interfere  with  the  law  of  supply  and  demand 
respects  these  metals,  it  is  admitted  that  some  men  of 
high  scientific  standing  believe  the  suggestion  a  feasible 
one. 

It  is  argued  that  the  substitution  of  zinc  pigments 
for  those  of  lead  would  do  much  to  relieve  the  lead 
stringency  and,  by  making  a  market  for  more  zinq 
would  absorb  some  of  the  plethora  of  zinc  ore.  It  it 
contended  that  as  a  war  measure  the  prohibition  of  the 
manufacture  of  white  lead,  on  the  ground  that  the  lead 
in  pigments  is  needed  in  munitions,  would  be  on  the 
same  basis  as  the  prohibition  of  the  manufacture  of 
distilled  liquors  because  the  grain  is  needed  for  food- 
stuffs. 

It  also  has  been  proposed  to  the  Council  to  omit  the 
last  draw  in  making  spelter  and  carr>'  the  second  draw 
a  little  further,  thus  leaving  enough  zinc  in  the  residues 
to  make  the  recovery  of  zinc  oxide  profitable.  This 
system  of  operation,  it  is  a.sserted,  would  reduce  the 
surplus  of  spelter  production  and  would  increase  the 
zinc-oxide  production.  It  is  declared  to  be  feasible  to 
smelt,  in  this  way,  zinc  concentrates  containing  con- 
siderable lead,  avoiding  lead  in  the  spelter  by  taking 
only  two  draws  and  recovering  the  lead  in  lead-zinc 
fume.  This  would  tend  also  to  the  conservation  of  zinc, 
it  is  contended,  because  it  would  prevent  the  loss  which 
results  from  making  the  clean  zinc  concentrate  at  pres- 
ent  demandetl   by   zinc   smelters. 

There  is.  perhaps,  something  worth  considering  in 
the  main  idea  of  sub.stituting  zinc  pigments  for  lead 
pigments,  but  we  are  doubtful  as  to  the  usefulness  of 
the  means  that  are  suggested.    In  the  first  place,  there 
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is  no  longer  any  great  plethora  of  zinc  ore,  the  im- 
portation of  large  tonnages  of  ore  from  oversea 
countries,  which  was  a  relieving  feature  in  the  market 
in  1916,  having  been  checked  by  the  present  acute 
shortage  in  ocean-carrying  facilities.  Consequently,  the 
price  for  zinc  ore  has  not  declined  in  anything  like  the 
same  proportion  as  the  price  for  zinc,  which  means  that 
smelters'  margins  have  been  greatly  contracted. 

Nor  does  the  idea  of  omitting  the  last  drawing  of 
spelter  from  the  distillation  furnaces,  in  order  to  pro- 
duce a  residue  high  in  zinc,  for  subsequent  extraction 
by  grate  burning,  look  logical.  Indeed,  at  first  sight, 
this  looks  something  like  advice  to  the  cook  to  produce 
a  full  garbage  pail  in  order  to  feed  the  pigs.  However, 
while  such  procedure  might  increase  the  supply  of 
zinc-lead  pigment,  it  might  actually  decrease  the  supply 
of  pig  lead,  for  if  all  zinc  smelters  adopted  such  a 
practice,  the  production  of  pig  lead  from  zinc  smelters' 
residues,  amounting  to  several  thousand  tons  per  an- 
num, would  be  subtracted. 

Another  thing  that  stands  in  the  way  of  the  sugges- 
tion to  the  Raw  Materials  Committee  is  the  difficulty 
of  finding  men  skilled  in  the  art  of  making  zinc  oxide. 
It  is  becoming  a  fairly  common  custom  among  Amer- 
ican zinc  smelters  to  extract  zinc  remaining  in  the 
residues  withdrawn  from  the  retorts  by  burning  such 
residues  on  Wetherill  grates.  From  such  residues, 
containing  6  to  S%  zinc,  somewhere  from  60  to  70 ^r 
of  the  zinc  may  be  recovered  in  the  form  of  fume,  the 
cost  of  the  process  being  relatively  small,  inasmuch  as 
the  retort  residues  usually  contain  sufficient  unburned 
coal  to  serve  for  all  the  fuel  that  is  required.  However, 
the  fume  ordinarily  produced  is  dirty  and  is  used  simply 
as  zinc  ore,  being  returned  to  the  retorts.  The  pro- 
duction of  zinc  fume  of  this  character  and  the  produc- 
tion of  zinc  oxide  to  be  used  as  pigment  are  two 
different  things.  For  the  latter  purpose,  proper  phys- 
ical character  of  the  product,  especially  as  to  color,  is 
the  prime  consideration,  and  the  number  of  available 
men  skilled  in  that  work  is  rather  small.  Certain  zinc 
smelters  have  already  undertaken  to  enter  the  zinc- 
oxide  business  in  this  way,  but  they  have  been  having 
their  troubles,  which  they  have  not  succeeded  in  master- 
ing, although  doubtless  they  will  do  so  in  the  course  of 
the  next  six  months. 

However,  there  are  possibilities  of  increasing  the  use 
of  other  white  pigments  at  the  expense  of  white  lead. 
For  example,  there  ought  to  be  a  great  expansion  in 
the  production  and  use  of  lithophone;  and,  as  raw 
material  for  that  process,  the  crude  oxide  fume  pro- 
duced by  the  zinc  smelters  might  be  profitably  em- 
ployed. This  would  have  the  further  advantage  of 
actually  adding  to  the  supply  of  material  available  for 
conversion  into  pig  lead.  Unfortunately,  the  present 
high  cost  of  sulphuric  acid  is  an  obstacle.  Further- 
more, there  are  low-grade  ores,  especially  the  calamine 
of  Leadville,  that  are  too  poor  for  the  zinc  smelter 
but  ought  to  be  capable  of  local  concentration  into 
oxide  fume  or  to  serve  as  raw  material  for  the  manufac- 


ture of  pigment.  The  interest  of  capitalists  in  making 
money  will  surely  lead  them  into  such  things,  if  there 
be  any  profit  in  sight,  and  if  the  policy  of  the  Adminis- 
tration does  not  destroy  all  incentives. 


Steel  Production  in  1917 

Partial  returns  from  a  number  of  steel  works,  in- 
cluding nearly  all  the  larger  ones,  indicate  that  the  pro- 
duction of  steel  ingots  in  the  United  States  in  the  first 
half  of  1917  was  close  to  21,500,000  gross  tons,  or  at 
the  rate  of  43,000,000  tons  a  year.  This  is  an  increase 
of  1,600,000  tons  over  the  great  output  of  1916.  This 
increase  in  steel  in  1917  was  made  notwithstanding  a 
decrease  of  361,000  tons  in  the  make  of  pig  iron,  as 
compared  with  the  first  half  of  1916.  The  production 
of  steel  for  the  half-year  exceeded  that  of  pig  iron  by 
2,242,000  tons.  The  difference  was  partly  made  up  by 
the  use  of  the  stocks  of  pig  iron  on  hand  at  the  begin- 
ning of  the  year,  as  it  is  known  that  on  July  1  those 
stocks  had  been  drawn  down  to  a  low  point;  but  the 
steel  output  was  augmented  in  a  much  greater  degree 
by  the  use  of  a  large  proportion  of  scrap  in  the  open- 
hearth  furnaces.  This  is  proved  by  the  heavy  demand 
and  large  sales  of  steel  scrap  which  have  been  reported 
during  the  past  year. 

We  have  heretofore  called  attention  to  the  fact  that 
steel-producing  capacity  has  been  increasing  faster  than 
blast-furnace  capacity,  and  the  figures  above  confirm 
this  statement.  This  state  of  affairs  cannot  continue 
long,  and  the  make  of  steel  must  remain  nearly  sta- 
tionary until  the  new  blast  furnaces  now  under  con- 
struction are  ready  to  operate.  This  will  hardly  be  be- 
fore the  close  of  the  year. 


Australian  Coal  Miners'  Working 
Hours 

In  the  findings  of  Justice  Edmunds  in  the  recent  Aus- 
tralian coal  miners'  strike,  the  court  has  ordered  that 
eight  hours  bank  to  bank  for  the  first  five  days  of  the 
week  and  six  hours  bank  to  bank  on  Saturday,  Sunday 
and  holidays  inclusive;  a  half-hour  for  meals;  time 
calculated  from  the  time  the  first  person  working  on  the 
shift  leaves  the  surface  to  the  time  the  last  person  re- 
turns to  the  surface,  shall  constitu'e  the  full  working 
shift  in  all  coal  and  shale  mines  in  the  Commonwealth. 
What  this  means  to  the  operators  of  Australian  mines 
can  be  apreciated  only  by  those  who  know  of  the  time 
actually  lost  to  the  companies  by  the  miners  taking  their 
"smoke  oh's"  and  "Billy-can"  tea. 

The  "water  boilers"  who  furnish  the  water  for  the 
aforesaid  "billy-can"  tea  are  graciously  allowed  to  work 
a  trifle  longer  if  the  operators  and  the  executive  of  the 
Australian  Coal  and  Shale  Employee's  Federation  can 
come  to  some  agreement — and  the  said  "water  boilers" 
don't  go  on  strike. 

State-owned  mines  may  operate  on  any  scale  of  wages 
that  Justice  Edmunds  can  affix  to  his  working  hours,  as 
taxation  pays  the  losses,  and  the  probability  is  that  the 
six-hour  day  and  five  days  per  week,  which  the  miners 
are  working  for,  will  be  given  by  Jus  ice  Edmunds  at 
the  first  opportune  moment. 
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BY  THE  WAY 


In  relating  the  remarkable  record  of  furnace  at  the 
Cherryvale  Works  of  the  Edgar  Zinc  Co.,  in  a  recent 
issue  of  the  Journal,  we  neglected  to  state,  which  we 
ought  to  have  done,  that  this  excellent  furnace  was 
built  by  the  late  John  C.  Dods,  under  the  direction  of 
S.  C.  Edgar,  Sr.,  who  was  then  president  of  the  Edgar 
Zinc  Co. 


It's  an  ill  wind  that  blows  nobody  good,  and  when 
the  wind  blows  a  letter  astray  it  is  often  ethical  to  let 
it  do  a  little  of  the  good  work.  For  e.\ample,  gaze  on 
this: 

Mina  Andalu.sia,  Santa  Rica,  • ,  1917. 

Dear  Harry:  This  climate  is  bad  enouph,  but  other  thing's 
simply  get  my  angora.  The  only  way  I  figure  it  out  is  that 
Don  Jose  Arzuaga  is  a  crook  or  else  he  is  plain  bughouse. 
As  an  adminislrador  he  sure  is  the  limit. 

The  directors  have  insisted  that,  until  we  strike  something 
better  than  the  present  low-grade  stuff,  expenses  must  be 
held  down  pretty  close  to  $3000  each  month.  My  instnic- 
tions  were  to  deal  as  tactfully  as  possible  with  the  former 
owner,  but  to  confine  my  activities  to  the  purely  technical 
work. 

Old  J.  A.  knows  the  limitations,  but  he  maintains  a  staff 
big  enough  for  a  real  mine.  There  is  a  master  mechanic  at 
350  ciilniis,  a  construction  foreman  at  350,  a  mine  foreman 
at  300,  a  mill  foreman  at  300,  a  power  house  foreman  at 
240,  a  storekeeper  and  a  bookkeeper  at  160  each  and  (get 
this,  will  you?)  a  stenographer  at  120  colons  per  month  and 
grub;  the  wages  of  all  this  gang  coming  to  an  equivalent 
of  at  least  one  thousand  real  dollars.  When  you  add  my 
little  bit  and  Arzuaga's  fat  slice  it  leaves  precious  little  for 
labor,  new  tools  and  supplies.  Why  with  one  good  book- 
keeper and  a  foreman  not  afraid  of  getting  his  hands  dirty, 
I  could  run  the  whole  shebang  alone.  Every  time  Don  Jose 
rides  to  the  coast,  I  fire  about  half  the  staff,  but  he  either 
hires  each  one  back  again  or  fetches  another  A.  P.  A.,  which 
in  this  section  means:  Algiin  pariente  de  Arzuaga. 

We  have  been  short  on  tools  for  underground  work,  but 
the  last  pack  train  brought  nothing  but  food  and  the  fol- 
lowing: 

1   cabinet  Victrola 

200  records 

1  crate  carrier  pigeons 
1  repeating  shotgun 

1  box  loaded  shells 

2  Airedale  terriers 

Nary  a  timber  spike,  double  jack,  nor  an  inch  of  drill 
steel.  P'or  nearly  a  week  I've  had  to  put  some  miners  on 
odds  and  ends  of  surface  work.  If  I  lay  them  off,  they'll 
quit  and  go  home.  Home?  Where  have  I  heard  that  word? 
Say,  Harry,  just  cable  me  some  urgent  message.  I'm  going 
to  beat  it,  but  I  want  a  plausible  alibi.     Au  revoir, 

Jack. 


A  few  week.s  ago  a  million  pounds  of  high  explosives 
wero  set  off  by  the  English  under  the  German  trenches 
on  the  Mossines  Kidge  in  France  says  Emjincrring  and 
Cxntrnrtinu.  The  explosion  was  heard  in  London,  130 
miles  away.  This  is  the  large.st  blast  ever  fired.  If  each 
pounfl  of  explosive  moved  only  one  ton  of  earth  and 
rock.  1.000,000  tons  were  hurled  into  the  air.  About 
200  miners  are  .said  to  have  driven  a  tunnel,  or 
rather  a  drift,  1 1  mile.s  long  in  G  months.  In  10 
chambers  located  in  cross  drifts,  the  explosives  were 
placed,  25  tons  to  the  chamber.  These  were  detonated 
simultaneously  with  an  effect  that  was  described  as 
appalling.  The  speed  of  driving  the  drift  appears  to 
have  been  36  ft.  a  day.  There  is  nothing  remarkable  in 
this  performance  if  the  ground  was  not  bad  and  if  it 
was  possible  to  use  explosives  liberally.    It  is  not  unlike- 


ly, however,  that  explosives  were  used  in  small  charges 
so  as  not  to  disclose  the  location  of  the  sapping  work  to 
the  enemy.  [From  our  own  point  of  view — 36  ft.  per 
day  is  pretty  good  driving  in  any  kind  of  ground,  and  as 
for  small  charges  of  explosives  so  as  not  to  disclose  the 
location  of  the  sappers,  we  should  imagine  that  there 
must  have  been  some  "conflicting  detonations"  on  the 
surface  in  that  vicinity. — Editor.] 


August  Mining  Dividends 

Dividends  disbursed  in  Aug.  1917,  by  35  United 
States  mining  and  metallurgical  companies  making 
public  reports  amounted  to  $13,73.5,14.5.  Of  this 
amount,  $278,389  represented  special  dividends  in 
favor  of  the  American  Red  Cross,  paid  by  four 
companies.  The  regular  payments,  therefore  were 
$13,456,756  distributed  by  34  companies,  which  com- 
pares with  $11,770,358  paid  by  28  companies  in 
August,  1916.  Canadian  and  Mexican  companies  paid 
$1,771,051,  as  compared  with  $1,907,963  a  year  ago. 

American  Zinc,  Lead  and  Smelting  Co.  postponed  ac- 
tion on  the  dividend  which  would  have  come  due  on  its 

Initcd  Statos  Minine  and  MotallurKirnl 

Companies                       Situation                            Por  .^harp  Total 

.\m.  Zinr,  I.ra<i  and  Sm..  pfd U.S.  $1    50  $144,840 

.\naronda,  0              Mont.  2  00  4.662.  SOO 

Bunker  Hill  &  Sullivan,  l.s Ida.  50  I6},500 

Caledonia.  1.8 Ida.  03  78. 1 50 

Champion,  c Mich.  6  40  640.000 

Chief  Cons.  1.9 Utah  10  88.406 

Con.-    Ariz.  Smelting,  c. . Arii.  05  85.150 

Cres.snn.  p;9       Colo.  .10  122  000 

Kncle  A  niue  Bell,  l.s Utah  .10  89,?l) 

First  National,  e      Calif.  .40  240.000 

C.klen  Cycle,  g Colo.  .03  45.000 

Heela.ls   Ida.  15  150.000 

Homestako.  g S.  D.  65  165.254 

I  nternat    Nickel,  pfd U.S.-Can.  I  50  1 5  5. 689 

.lini  Butler,  g.s Nev.  10  171.802 

I.oon  Lake,  c      . Wash.  01  14.404 

Mammoth,  g.8.1 Utah  25  320.000 

Mass.  Con.  c Mieh.  100  '>7. 517 

Miami,  c Aril.  2   50  1.867.785 

tMiami.  0 Aril.  25  186.771 

Mohawk.  0 Mich.  10  DO  1.000.000 

•Mohawk,  c Mich.  50  50.000 

Moscow   Utah  02  18.000 

Nevada  Hills.  g,9 Nev.  05  5)284 

New  Jcrecv  Zinc     U.S.  4  00  1.400.000 

Plymouth  Cons .  g     Calif.  24  saSiO 

Richmond.  Is Ida.  02  16.800 

Shannon,  c      Arii.  50  150.000 

UnitcdCopper     Wash.  01  in.mxi 

United  Eastern,  g Arii.  05  68. 1  in 

United  Verde,  c Aril.  ISO  45n.00(t 

United  Verde  Extciwion,  c Aril.  .75  787.500 

Tnitpd  Verde  Extension.  0 Ari«.  .10  105  000 

Iv.id.i  Copper Nev.  .  01  6.000 

White  Knob,  c Ida.  10  20.000 

Wilherl.  l.B Utah  02  20.000 

•Wolverine,  c      .Mich.  50  10.000 

Yellow  Pine,  «.l Nev.  OJ  50.000 

Canadian  ami  Mexican  Companies  Situation  IVr  Share  Tot:! 

.Xmnnr...  gs                                                 Mci.  $0  05  JIO.OOO 

.\slv..«l,iH  Corpn   of  Can  .  pfd Que.  100                   40.000 

(•..niaga-.  s  Ont.  12)  lOO.mXl 

Ksprrania.  g  s Mex.  24  100.200 

(;raiiliv:C.«w.  e      BC.  2   50  174.<>hl 

(Jreen^Canannn.  c      ..  Mex.  2  00  176  S.t8 

t Kerr  Lake.  «        t)nl.  15                   00, 000 

TrethewTV,  «          (Inl.  05                   50.000 

*  Ued  Cnw 

tone-half  in  favor  of  lleil  Cr.M  and  one-half  for  Army  and  Navy  Branch. 
V    M  <•.  A. 

common  stock,  pending  more  certain  information  as  to 
terms  of  proposed  revenue  law  and  Government  action 
as  to  its  supplies.  Initial  payment  was  made  by  Con- 
solidated Arizona  Smelting  Co.  The  only  holding  com- 
pany which  paid  in  August  was  St.  Mary's  Mineral 
Land,  which  distributed  $2  a  share  or  $320,000;  which 
item  is  not  appended  to  the  table. 

The  totals  for  the  first  eight  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies.  $135,- 
083,376:  holding  companies,  $4,187,780;  Canadian,  Msx- 
icnn.  Central  and  South  American  mines,  $13,001,717. 
The  table  shows  details  of  the  month's  payments. 
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Personals 


H.  F.  Wierum  returned  to  New  York  re- 
cently  from   Tasmania. 

Horace  V.  Winchell  has  sailed  from  Yoko- 
hama for  the  United  States. 

Corey  C.  Brayton  will  spend  the  next  two 
or  three  weeks  in  Utah  and  Idaho. 

R.  H.  Clarke  has  been  appointed  chemFst 
for  the  Chino  Copper  Co.,  at  Hurley,  New 
Mexico. 

Jay  P.  Wood  has  left  Bingham  Canyon, 
Utah,  and  gone  to  the  Presidio,  San  Fran- 
cisco,  California. 

C.  Gore-I/anBton  has  gone  to  Chuquica- 
mata  to  serve  on  the  staff  of  the  Chile 
Copper  Company. 

A.  F.  Hallett  has  accepted  the  position  of 
chemist  with  the  Khirgiz  Mining  Co.,  at 
Ekibastus,   Siberia. 

Livingston  Wemeeke,  geologist  for  the 
Treadwell  company,  has  gone  to  Wrangell 
on  mine  examination  work. 

Prof.  William  Campbell  of  Columbia  Uni- 
versity is  serving  as  consulting  metal- 
lographist  at  the  Brooklyn  navy  yard. 

J.  A.  Stewart,  formerly  with  Pickands, 
Mather  &  Co..  has  been  appointed  superin- 
tendent of  exploration  for  the  Midvale  Steel 
Co.  in  Missouri. 

John  Gross  has  been  appointed  metal- 
lurgist with  the  Bureau  of  Mines  and  has 
left  for  Fairbanks,  Alaska,  having  closed 
his  Denver  ofBce. 

Ralph  B.  Green,  superintendent  of  the 
American  Smelting  and  Refining  Co.'s  plant 
at  Hayden.  Ariz.,  is  taking  a  vacation  in 
Denver.   Colorado. 

W.  Parsons  Todd,  vice  president  of  the 
Quincy  and  Adventure  mines  in  northern 
Michigan,  has  returned  to  New  York  after 
a  visit  to  the  mines. 

Bennett  R.  Bates  has  been  appointed 
manager  of  the  Cubo  Mining  and  Milling 
Co..  at  Guanajuato.  Mexico.  He  virill  leave 
about  Sept.  5  for  Guanajuato. 

I/.  W.  Bahney  has  left  the  Sheffield  Sci- 
entific School.  Yale,  to  become  metallurgical 
engineer  with  the  Scovill  Manufacturing 
Co.,  Waterbury,  Connecticut. 

Arthar  P.  Watt,  formerly  with  the  St. 
Louis  Smelting  and  Refining  Co..  is  now 
at  Mine  La  Motte.  Mo.,  as  metallurgist  for 
the  Missouri   Metals  Corporation. 

Milo  W.  Krejci,  assistant  superintendent 
of  the  Boston  &  Montana  Reduction  Works 
of  the  Anaconda  Copper  Mining  Co..  is 
spending  a  few  weeks  in  New  York  and  the 
East. 

Henry  N.  Thomson  has  resigned  as  metal- 
lurgist for  the  United  Verde  Copper  Co. 
and  is  engaged  in  consulting  practice  at 
918  S.  Kingsley  Drive,  Los  Angeles.  Cali- 
fornia. 

Clande  H.  Cooper,  assistant  superintend- 
ent of  the  Calumet  &  Hecia  stamp  mill  at 
Hubbell.  Mich.,  went  to  Fort  Sheridan  last 
week  to  enter  the  training  camp  for  of- 
ficers. 

G.  C.  Bateman,  manager  of  La  Rose 
Consolidated  mine,  Cobalt.  Ont.,  has  gone  to 
Manitoba  to  make  an  examination  of  the 
Manigotagon,  Gold  Lake  and  Long  Lake 
gold  camps. 

R.  B.  Farmihar,  Jr..  recently  assistant 
superintendent'of  the  foundry  of  the  Mid- 
vale  Steel  Co.  in  Philadelphia,  has  ac- 
cepted an  appointment  as  .superintendent  of 
the  Watertown  Arsenal  foundry  at  "Water- 
town,   Massachusetts. 

A.  K.  Knickerbocker,  formerly  superin- 
tendent of  the  Arthur  Iron  Mining  Co.  at 
Hlbbing.  Minn.,  and  Edward  Krcamer, 
formerly  chief  engineer,  have  formed  the 
Mesaba  Operating  Co.  for  working  leased 
properties  at  Cedartown,  Georgia. 

J.  E.  McAllister  has  been  appointed  vice 
president  and  general  manager  of  the  Na- 
tional Steel  Car  Co.,  Ltd..  at  Hamilton,  Ont. 
Mr.  McAllister  was  formerly  general  man- 
ager of  the  British  Columbia  Copper  Co.. 
and  consulting  engineer  to  the  British 
America  Nickel   Corporation. 

Barr  A.  Robinson  has  resigned  as  as- 
sistant secretary  of  the  American  Institute 
of  Mining  Engineers  to  take  a  position  with 
the  United  States  Rubber  Co.  Prof.  G.  A. 
Ronsli,  of  Lehigh  University,  has  succeeded 
him  as  managing  editor  of  the  Institute's 
bulletm.  A.  I>.  Gresiiam  becomes  assistant 
to  the  secretary. 

F.  W.  Denton,  who  lately  retired  as 
manager  of  the  Copper  Range  mines  to  be- 
come consulting  engineer  and  fir.st  vice 
president    of   the   same   company,    was   re- 


cently presented  with  a  gold  watch  at  a 
dinner  at  the  Houghton  Club.  There  were 
present  56  department  heads  who  had  bee»i 
associated  with  Mr.  Denton  for  about  15 
years. 

George  Satterthwaite  has  resigned  as 
superintendent  of  the  Midvale  Steel  Co., 
Philadelphia,  and  has  been  succeeded  by 
Henry  D.  Booth,  formerly  in  charge  of 
munitions.  Newell  C.  Bradley,  assistant 
superintendent,  has  resigned,  and  Jolin  L. 
Cox  has  been  appointed  assistant  to  super- 
intendent in  charge  of  engineering  and  re- 
search. 

J.  B.  Finlay  has  gone  to  Minnesota  to  do 
some  work  for  the  Bureau  of  Mines.  About 
Oct.  1.  he  expects  to  go  to  Colorado  and 
thence  to  the  Creur  d'AIene  district  of 
Idaho  to  fill  an  engagement  the  latter  part 
of  October.  Later  he  expects  to  drive  from 
Colorado  Springs  to  Tucson,  Ariz.,  where 
he  will  make  his  headquarters  for  the 
winter. 

B.  A.  Shntts,  superintendent  of  the  North 
Cornwall  furnaces,  Bethlehem  Steel  Co., 
Lebanon,  Penn..  has  resigned,  effective  Sept. 
1,  to  become  superintendent  of  the  Cen- 
tral Iron  &  Steel  Co.,  Harri-sburg.  Mr. 
Shutts  will  be  succeeded  by  Ira  Hoover, 
Lebanon,  who  has  recently  been  assistant 
to  the  former  superintendent,  W.  L.  Wolfe, 
at  the  Lackawanna  plant  of  the  Bethlehem 
Steel  Company. 

C.  B.  Dunster,  manager  of  the  mining  de- 
partment of  Breitung  &  Co..  New  York,  has 
been  appointed  manager  of  E.  N.  Breitung 
&  Co.,  at  Cleveland,  Ohio,  and  assistant 
general  manager  of  the  Breitung  iron  prop- 
erties. H.  L.  Kaufman,  the  former  man- 
ager, has  resigned  to  enter  the  banking 
business  in  New  York.  H.  B.  Barling, 
formerly  chief  engineer  under  Mr.  Dunster. 
succeeds  him  in  New  York.  E.  N.  Breitung 
is  general  manager  both  of  the  iron  opera- 
tions from  Cleveland  and  of  the  miscel- 
laneous mining  operations  of  Breitung  & 
Co.,   New  York. 


Obituary 


Prof.  K.  Birkeland  of  Christiania,  Nor- 
way, died  in  Tokyo,  Japan,  on  June  18, 
aged  50  years.  He  was  a  graduate  of  the 
University  of  Christiania  and  also  studied 
in  Paris,  Geneva  and  Bonn.  In  1898  he  be- 
came professor  of  physics  at  the  University 
of  Christiania.  Together  with  Dr.  S.  Eyde 
he  developed  the  well-known  Birkeland- 
Eyde  nitrogen-fixation  process.  He  was  a 
member  of  several  societies. 

Judge  C.  C.  Goodwin  died  at  Salt  Lake 
City  on  Aug.  25,  aged  85  years.  He  was 
born  in  Rochester,  N.  Y".,  and  went  to  Cali- 
fornia in  1852  during  the  gold  rush,  set- 
tling in  Marysville.  He  became  a  miner  and 
later  studied  law.  For  a  time  he  edited 
the  "Territorial  Enterpri.se."  a  mining  paper. 
Later  he  moved  to  Salt  Lake  City,  where 
he  became  editor  of  the  "Tribune."  which 
position  he  filled  for  21  years.  He  was 
editor  of  "Goodwin's  Weekly."  widely  read 
in  the  intermountain  region  for  its  trench- 
ant comment  on  mining  and  current  events. 

Oscar  Edmund  Car.r,  assistant  general 
manager  of  the  Ohio  &  Colorado  Smelting 
and  Refining  Co..  died  of  heart  failure  at 
his  home  in  Denver,  Colo.,  on  Aug.  20, 
aged  53  years.  He  was  born  at  Fort 
Wayne,  Ind.  Upon  graduation  from  high 
school,  he  entered  business  which  later  took 
him  West.  In  1901  he  entered  the  employ 
of  the  American  Smelting  and  Refining  Co. 
In  1905  he  went  with  the  Ohio  &  Colorado 
Smelting  and  Refining  Co.  at  Salida.  Colo., 
where  he  rose  to  be  assistant  general  man- 
ager. He  was  a  member  of  the  Rotary  and 
Country  clubs,  and  of  the  Civic  Associa- 
tion. 

Eugene  H.  Barton  died  in  Los  Angeles, 
Calif.,  on  Aug.  12,  1917.  aged  64  years.  He 
was  born  at  Bartonville,  Vt.,  and  was  a 
graduate  of  the  University  of  Louisiana 
and  of  Heidelberg.  His  practice  included 
operations  in  civil  and  mining  engineering. 
He  built  and  operated  the  railroad  between 
Bodie  and  Mono  Mills.  Calif.,  and  later  be- 
came chief  engineer  for  La  Grange  dam 
of  the  Turlock  irrigating  system.  He  had 
charge  of  mines  at  Bodie  at  one  time  and 
about  1902  went  to  the  Yellow  Aster  mine 
at  Rand.sburg,  Calif.,  where  he  became 
superintendent.  In  1907  he  was  made  mine 
superintendent  for  the  Ray  Consolidated 
company  at  Ray.  Ariz.,  but  left  soon  after, 
owing  to  the  panic  of  that  year. 

William  n.  Storms,  former  state  mineral- 
ogist of  California,  was  shot  and  killed 
at  Oakland,  on  Aug.  20.  by  Richard 
Hutchinson,  following  a  quarrel  over  a 
placer  claim  that  Storms  was  trying  to  sell 
for  Hutchinson.  Mr.  Storms  was  born  in 
Hackensack.  N.  J.,  58  years  ago.     He  went 


West  at  an  early  age  and  after  a  career 
of  several  years  in  Idaho,  Colorado  and 
Arizona  as  a  miner  and  writer  upon  min- 
ing subjects  was  appointed  field  assistant 
of  the  California  State  Mining  Bureau. 
Among  the  mines  managed  by  him  at  va- 
rious times  were  the  Baliol  in  Amador 
County,  the  Yellow  Aster  in  Kern  County, 
Calif.,  and  the  Junction,  near  Sodaville. 
Nev.  In  1911  he  was  appointed  state  min- 
eralogist of  California  which  position  he 
held  until  1913.  In  1915  he  took  charge 
of  the  development  of  a  property  in  New 
Mexico  owned  by  the  Haggin  and  Tevis 
estates.  He  was  the  author  of  several  tech- 
nical bulletins  and  reports,  including  one  on 
"Methods  of  Mine  Timbering"  now  used 
as  a  textbook.  He  was  a  frequent  contribu- 
tor to  technical  papers,  including  the  "En- 
gineering and  Mining  Journal."  He  was 
twice  editor  of  the  "Mining  and  Scientific 
Press"  and  was  on  its  staff  at  the  time  of 
his  death. 


Societies 


Mining  Institute  of  Scotland  held  a  gen- 
eral meeting  on  Aug.  11,  in  the  Royal  Tech- 
nical College,  Glasgow. 

University  of  I'talj  has  increased  the 
equipment  of  its  department  of  engineer- 
ing and  will  offer  new  courses  for  the 
coming  year. 

Exposition  of  Chemical  Industries,  the 
third  of  national  scope,  will  begin  Sept. 
2  4  in  the  Grand  Central  Palace,  New  Y'ork. 
Opening  addresses  will  be  made  by  Dr.  C. 
H.  Herty.  editor  of  "Journal  of  Industrial 
and  Engineering  Chemistry"  :  Dr.  Julius 
Stieglitz.  president  American  Chemical 
Society  ;  Dr.  C.  C.  Finlt,  president  American 
Electrochemical  Society  and  Dr.  G.  W. 
Thompson,  president  American  Institute  of 
Chemical  Engineers.  There  will  be  about 
350  exhibitors  at  the  exposition. 


Industrial  News 


Morse    Bros.    Machinery    and    Supply    Co., 

of  Denver,  has  purchased  all  the  surface 
equipment  at  the  upper  workings  of  the 
Camp  Bird  mine  near  Ouray,  Colo  and 
will  dismantle  and  ship  the  equipment  to 
Denver.  The  new  tunnel  of  the  Camp 
Bird  company,  being  driven  to  reach  the 
veins  at  lower  depth,  renders  this  valuable 
equipment  unnecessary.  The  famous 
Thomas  Walsh  hardwood-floor  boarding 
house  -"ith  accommodations  for  400  men 
and  the  10,000-ft.  aerial  tramway  are  in- 
cluded in  the  sale. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Cyanidation  and  Flotation  —  Process  of 
Extracting  Precious  Metals  and  Other 
Metals  from  Ore.  John  M.  Tippett,  Colo- 
rado Springs,  Colo.  (U.  S,  No.  1,236,501  : 
Aug.   14,  1917.) 

Flotation — ^Art  of  Concentration  of  Ores 
by  Flotation.  George  D.  Van  Arsdale  of 
New  York.  N.  Y.  (U.  S.  No.  1,236,504  : 
Aug.    14,    1917.) 

Hydrogen  Sulphide — Production  of  Hy- 
drogen Sulphide  from  Sulphide  Ores  and 
Concentrate.  Raymond  F.  Bacon.  Pitt.s- 
burgh.  Penn..  assignor  to  Metals  Research 
Co..  New  York,  N.  Y.  (U.  S.  No.  1,235,953  : 
Aug.   7,   1917.) 

Manganese  and  Other  Sletals — Process 
for  the  Recovery  of  Metals  From  Ores  and 
the  Like.  Charles  S  Vadner,  Humboldt 
Countv.  via  Battle  Mountain,  Nev.  (U.  S. 
No.  1,236.236;  Aug.  7,  1917.) 

Ore  Treatment  —  Method  for  Treating 
Roasted  Ores  with  Liquids.  Arthur  Ramfn, 
Olvmpia.  Haisingborg.  Sweden.  (U.  S.  No. 
1,2"35.598  :  Aug.  7,  1917.) 

Timbering  —  Improvements  in  Miners 
Timber  Measuring  Rods  or  Gauges.  Dan- 
iel Sandbrook  Nicholas,  Cardiff,  England. 
(Brit.    No.    105,129.) 

Zinc — Process  for  the  EIectroI>-tic  Depo- 
sition of  Zinc  on  Metallic  Surfaces.  Pascal 
Marino,  London,  W.  C,  England.  (Brit. 
No.  105,255.) 

Zinc  Condenser — Production  of  Metallic 
Zinc.  Auguste  Joseph  Francois  de  Bavay. 
Kew,  Victoria.  .Australia.  (U.  S.  No.  1,233,- 
652;  July  17,  1917.) 
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SAN   FRANCISCO — Ang.  86 

Pinal  Dome  Oil  Co.  has  sold  it.<!  lands  and 
business  to  the  Union  Oil  Co..  the  purchase 
price  being  about  $3,600,000.  to  be  paid 
J600.000  cash  and  the  remainder  in  notes  or 
bonds  or  in  cash  as  the  purchaser  may  elect. 
The  rea.son  given  by  the  president  of  the 
Pinal  Dome  for  the  sale  is  that  the  direc- 
tors were  confronted  by  many  dilTiculties 
in  the  future  operation  of  the  property  and 
concluded  that  the  interests  of  all  the  stock- 
holders would  be  best  conserved  by  the 
sale.  The  sale  was  made  as  of  .lune  1. 
1917.  and  on  July  20  the  cash  first  payment, 
including  interest  and  totaling  $504,000  w.is 
paid  and  the  Union  Oil  Co.  took  over  the 
property.  The  Pinal  Dome  has  been  author- 
ized by  the  State  Commissioner  of  Cor- 
porations to  distribute  this  amount  to  stock- 
holders as  a  dividend  of  14c.  per  share  on 
3.<iO0.0OO  shares  issued.  The  company  has 
on  hand  more  than  $600,000  in  cash  and 
expects  to  receive  more  than  $165,000  addi- 
tional before  r>ec.  1.  1917.  In  announcing 
this  authority  or  pcrmi.ssion  the  commis- 
sioner states  that  he  is  acting  under  the 
amendment  of  the  Civil  Code  adopted  by  the 
legislature  of  1917.  by  which  the  directors 
of  California  corporations  may  make  par- 
tial distribution  of  as.sets  when  of  advan- 
tage to  stockholders  and  without  injury  to 
creditors.  Under  the  amendment  corpora- 
tions can  also  apply  for  authority  to  pay 
dividends  from  accumulated  surplus,  prop- 
erly distributable  from  a  business  stand- 
point :  also  to  incur  indebtedness  beyond 
the  subscribed  capital  stock,  where  good 
business  practice  dictates  such  course. 
There  is  nothing  in  the  amendment  prohfli- 
itlng  corporations  from  doing  what  they 
have  heretofore  done  under  the  'blue  sky" 
law ;  hut  in  cases  where  the  authority  of 
directors  may  be  questioned  tbey  may 
avoid  per.sonal  liability  by  .securing  author- 
ity of  the  commissioner,  under  the  pro- 
visions of  the  amendment  of  1917. 

Chrome  nepoaito  In  San  Luis  Obispo 
County.  California,  are  attracting  active  in- 
terest of  operators  and  prospectors.  The 
prospective  and  payable  chrome  region  is 
In  the  Coa.st  Range,  extending  from  Cuesta 
Pass  on  the  Southern  Pacific  R  R.  north- 
west to  San  Simeon.  Cuesta  Pass  is  about 
olx  miles  north  of  San  Luis  Obispo.  San 
Simeon  is  a  seaport  about  five  miles  west 
of  the  mountains  and  about  40  miles  north- 
west of  .San  Luis  Obispo  The  country  Is  a 
range  of  hills  averaging  about  1650  ft. 
elevation  above  .sea  level  and  on  the  north 
and  east  side  of  a  dike  on  the  southern  end 
of  Santa  Lucia  mountains.  George  L. 
Holmes,  mining  engineer  of  .San  Francl.sco 
and  Angels  Camp,  just  returned  from  ex- 
amining chrome  deposits  In  this  region,  re- 
ports that  See  &  .Miller  are  developing  sev- 
eral claims  known  as  the  Lucky  .lake.  Lucky 
Chrome,  Lucky  Davis,  Dunn  and  others  This 
company  is  developing  on  two  trails  that  rise 
to  an  elevation  of  about  700  ft  above  Tas- 
sajara  Valley  and  have  disclosed  .some 
small  bunches  of  chrome  which  is  being 
packed  down  to  the  wagon  road  on  burros, 
employing  six  men  at  mining  and  packing 
and  II  burros  Further  up  Tassajara  Val- 
ley the  Obispo  Copper  Co  has  developed  ii 
copper  deposit  by  sinking  a  SO-ff  shaft, 
producing  ore  placed  on  the  dump  that  fs 
reported  to  contain  copper,  gold  ar>d  silver. 
The  north  and  .  ast  side  of  the  range  Is 
very  brushy  and  hard  to  prospect  But 
good  chrome  float  run  be  found  In  most 
of  the  cnflons  and  even  along  the  fop  of  the 
ridge  The  main  deposlf.s  of  chrome  -ire 
appear  to  be  on  the  south  and  west  lii> 
nihhiee  A  Arnta  have  about  1710  arr  >  of 
grniirld  whieh  Is  being  surveyed  and 
through  which  Irnlls  are  being  cut,  empl'py- 
Ing  five  surveyors  and  other  men  for  g  n- 
eral  work.  A  ivneon  rnnd  has  been  m- 
plefed  to  rjnldtr.r-,  a  station  on  the  South- 
ern Paciflc  ab'.'il  four  miles  out  of  Hnn 
Luis  Obispo  Thf  rompany  Is  shipping  two 
rarlondo  of  mlx-'d  bleh-  and  low-grade  ore 
a  week  The  fnt.nl  viibi-  of  the  mixed  ore  Is 
About  125  a  fnn  The  freight  rate  on  this 
ore  from  Par'ir  rnii..i  i<rmlnnls  to  Knslern 
terr-  ■-  -'  '  "I  p,.r  (on  for  ores  under  $35 
a    ■  I    III    a    ton    for   ores   over 
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carload  lots.  The  company  expects  within 
30  days  to  be  loading  an  average  of  one  car 
a  day  at  Goldtree.  ai.4  possibly  to  increase 
that  amount  within  another  30  days. 
Chrome  can  be  traced  along  the  ridge  as 
far  north  as  Port  .San  Simeon.  And  on  the 
headquarters  of  Tobacco  Creek,  which  flows 
on  the  cast  side  of  the  range,  .some  good 
ore  is  being  developetl  by  Wallor,  Prewitt 
and  others  of  Santa  Marguerita  The  haul 
from  their  properties  down  to  Port  .San 
Simeon  is  about  seven  miles,  or  to  Bradley 
on  the  Southern  Pacific  about  29  miles 
northea.st.  This  should  be  an  attractive 
region  for  prospecting  chrome  and  copper 
deposits  as  good  float  can  be  found  i^rac- 
tically  everywhere.  But  Mr.  Holmes  states 
that  his  examination  of  the  region  would 
prompt  the  advice  to  prospect  the  west  and 
south  side  if  larger  deposit-s  are  sought. 

BVTTK — .\ng.   29 

(By  Telegraph) 
Anaconda  Mines  Shut  Down,  only  enough 
men  being  emplo.ved  to  keep  proiJerties  open 
and  in  repair.  The  shutdown  followed  the 
.strike  of  employees  at  the  Wa.shoe  smeltery 
last  week.  The  miners  call  it  a  lockout, 
hut  the  company  says  the  mines  could  not 
be  worked  with  the  smeltermen  on  strike. 
With  the  Anaconda  mines  closed,  the  East 
Butte,  Butte  &  Superior.  Kim  Orlu  and 
Butte  Detroit  are  working  to  capacity,  now 
being  able  to  get  plenty  of  good  miners. 
Other  independent  companies  have  been 
compelled  to  suspend  mining  because  they 
have  been  shipping  to  the  Washoe  smelteinr. 
The  labor  situation  in  Butte  is  a  complex 
one.  Different  unions,  taking  their  type 
from  the  Kai.ser,  have  violated  and  broken 
contracts  before  the  ink  on  them  was  dry. 
The  smeltermen  at  Anaconda  -^-oted  not  to 
strike  and  a  few  days  later  they  all  went 
on  a  strike  without  notice  or  further  pre- 
liminaries. The  state  organization  of  metal 
trades  voted  to  enter  into  contracts  with 
the  mining  companies  and  after  the  con- 
tracts were  signed  the  Butte  union.s  in  the 
organization  repudiated  the  contracts,  and 
other  unions  at  Great  Falls,  which  had 
voted  for  the  contracts,  gave  the  Butte 
unions  permission  to  gt*  It  alone  and  ignore 
the  contracts.  Other  unions,  like  the  elec- 
tricians, made  their  demands  which  were 
granted  to  an  extent  satisfactory  to  the 
union  and  then  the  electricians  went  on 
strike  ju.st  the  same.  On  the  other  hand 
there  appeared  to  he  an  opportunity  some 
weeks  ago  to  reach  a  settlement  with  the 
striking  miners,  who  were  ready  for  a  com- 
promise, but  the  mine  managers  refused 
to  deal  with  the  committee  from  the  strik- 
ers because  they  represented  an  "oiitlaw" 
union  Now  the  strikers  and  the  Incked-out 
men  are  waiting  for  the  next  move  on  the 
part  of  the  company.  It  Is  a  remarkable 
fact  that  since  the  strike  has  been  on  and 
10.000  men  have  been  Idle  In  the  district, 
there  has  been  less  law  violation,  less  crime 
and  less  disturbances  than  In  any  similar 
length  of  time  In  many  vears.  The  city 
police  court  has  prnctlcahy  gone  out  of 
business.  It  has  been  the  most  orderly 
strike  In  history,  and  since  the  lynching  of 
Frank  Little,  the  I  W  W  agitator,  repre- 
sentatives of  fha*  organization  have  been 
extremely  quiet  .no  most  of  them  have  left 
the  city.  In  thr  .neanwhile  Governor  Slew- 
art  and  offlcers  of  (he  Annro-idn  company 
have  gone  to  Washlngtnti  to  lav  the  facts 
of  the  sllunllon  here  before  the  Washing- 
ton BUthorltles  I/ocally.  these  hope  that 
the  proposed  Investigating  commission  will 
he  appointed,  for  there  Is  a  Justlfled  belief 
that  some  ponclllntory  commission  with 
Federal  endorsenirnt  ran  bring  about  n 
seltlemenf  Sinn.  iIh.  radicals  among  the 
labor  agitators  ha\.  loft  the  district  there 
I:  a  greatly  chnncd  feeling  among  the 
men  and  a  vast  ninlorlly  are  willing  to 
negotiate  for  n  reasonable  selllement. 

nRNVRR — .\nc.    27 

rnlnradn  Fnel  nnil  Iron  Co.,  notwith- 
standing the  specific  ncreemeni  of  Its  work- 
m«>n  to  the  provisions  of  the  so-called 
Rockefeller  Plan  Unit  was  devised  and  In- 
augurated three  >-enrs  ai:o.  In  having  plenty 
of  labor  trouble  The  stale  Industrial  com- 
mission Is  conduitlng  Investigations  In  all 
•  he  camps  conlrnlled  In-  this  company 
Hearing  of  grievances  from  representatives 
of  Bboul  BOOfl  workmen  Is  being  held  Union 
ifllclal'   are   backing  the  dissension 


Increased  Coinage  of  Silver,  to  be  con- 
sidered by  the  heads  of  the  Federal  mints 
at  a  meeting  in  San  Francisco  on  Sept  12 
has  elicited  remarks  from  Thomas  Annear' 
superintendent  of  the  Denver  mint  He 
states  that  the  thirty-seven  presses  of  the 
1;'°^^^"'"*'"'  ^''^  ince.ssanOy  coining  dimes 
hut  that  they  cannot  meet  the  demands  for 
these  coins.  He  also  concludes  that  last 
JSiJ!;,^ "1  ""*  °^  unusual  prosperity  in  this 
country  because,  although  his  plant  annu- 
ally buys  old  gold  in  the  form  of  jewelrv 
to  an  average  amount  of  about  $125,000 
the  purchases  in  1916  were  low.  Indicating 
little  need,  on  the  part  of  our  populaUon 
to  convert  spare  gold  into  cash. 

Colorado  School  of  Mines"  turmoil  is  an 
absorbing  topic  of  conversation  and  press 
Items.  The  trustees'  committee  appointed 
last  spring  at  the  time  of  dropping  Howard 
c.  Parmelee  from  the  presidency  has  la- 
bored all  summer  endeavoring  to  find  his 
successor.  The  committee  met  with  most 
negative  results  until,  in  an  extremity,  the 
position  was  finally  offered— bv  the  com- 
mittee, not  the  board— to  V  C  Alderson 
the  former  president,  ousted  four  vears 
%F%  .  u  ^  P'2"-'*'  *''"'  '*«"  offered  toMilo 
a.  lietchum.  dean  of  the  engineering  school 
m  the  University  of  Colorado:  to  Dean 
Raymond  of  the  University  of  Iowa;  and  to 
n;,^t  .  ^  %'*"^*'"-  °f  Stanford  Universitv 
Doctor  Alderson  quickly  a.cepted  the  offer 
and  returned  to  Golden  from  Idaho  How- 
ever, his  tenure  in  ollice  (which  now  .seems 
like  usurpation)  may  1m?  either  brief  or  ex- 
ceedingly stormy.  The  majority  of  the 
l^{^^''J'^f*^^"^,J^'-e  strongly  opposed  to 
him.  Owing  to  the  absence  of  A.  H  Carl- 
ton, the  Cripple  Creek  mining  magnate 
who  IS  one  of  the  trustees,  it  cannot  be 
learned  definitely  whether  or  not  he  voted 
by  wire  for  the  appointment  of  Alderson. 
It  IS  po.sitive  that  luo  of  the  remaining 
^n/  ^"'"'■^■•^  extended  him  the  invitation 
and  TOnse.|uently  they  declare  him  ap- 
pointed :  but  the  remaining  two  trustees 
are  equally  emph.itic  that  no  official  action 
upon  the  matter  h.-i.s  been  taken  and  that 
they  are  bitterly  opposed  to  Alderson.  It 
IS  a  significant  fact  that  these  two  men 
S""^  i"*".^^"'*'  "i'"'nc  enidneers  upon  the 
board  They  are  Frank  G  Willis,  of  Crip- 
ple Creek,  and  Orvil  R  Whitaker.  of  DelT 
ver^  Alumni  are  .sending  many  telegrams 
of  protest  against  Alderson,  from  all  parts 
of  the  country. 

SALT  LAKE  CITT— Ang.  2S 

TIntIc  niNlrlrt's  Output  for  .lulv  amounted 
to  772  cars  of  ore,  estimated  at  38,600 
tons,  valued  at  $976,000.  from  32  shippers. 
.\fter  50  years  the  tonnage  of  first-class 
ore  from  this  camp  still  keeps  up,  by 
far  the  greater  part  of  output  representing 
ore  of  this  character.  Recently  a  mill  has 
been  built  by  the  TIntic  Mllllngc  Co,, 
which  Is  taking  and  su.ce.ssfully  reducing 
to  bullion  siliceous  ores  fronv  .some  of  the 
older  properties  of  the  district,  which  are 
for  the  most  part  maintaining  simul- 
taneously their  output  of  shipping  ores 
The  TIntIc  Milling  Co  Is  getting  ores  chiefly 
from  Ihe  Knight  properties,  the  Iron  Hlo.«- 
som    Colorado.  Dragon  Consolidated,  etc 

Cnngralinn  at  Smelteries  In  the  Salt  I,ake 
Valley  district  has  been  the  natural  re- 
sult of  the  greatly  Increased  production  of 
mines  In  this  and  surrounding  states  dur- 
ing the  height  of  the  shipping  season  The 
sllunllon  has  been  met  on  the  part  of  the 
smelteries  by  an  embargo  of  six  days  dur- 
ing which  time  thev  hn\-e  had  an*  op|K>r- 
tunlly  to  catch  up.  The  embargo  was  lifted 
Aug.  16.  and  shipments  are  again  alwut 
normal  The  smelters  are  taxing  their 
capacity  to  the  utmost,  hut  II  Is  to  be  ex- 
pected thai  In  these  days  of  Increasing 
production  by  large  and  small  properlles, 
and  with  labor  n«t  as  plentiful  as  formerly 
that  there  should  be  an  accumulation  of 
ores  at   times 

RF.NO.  NrV.— Aug.  H 

Lnnlalana     rnnaolldatrd     Mining     Cn.     has 

complcled  arrangements  for  extending  the 
Nevndn-Callfornln  Power  Co 's  electric 
transmission  line  from  HelmonI  to  Tvho. 
a  distance  of  .10  miles  and  a  mil'  for 
which  plans  are  now  being  drawn  will  b« 
built  to  treat  the  low-grade  ores  of  th« 
Tybo    mine    and    to   make    a    separation    of 
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the  lead  and  zinc.  Five  trucks  are  hauling 
shipping  ore  to  Tonopah,  the  ore  coming 
from  an  8-ft.  body  on  the  300  level  of 
the  main  shaft.  Five  more  trucks  and 
trailers  are  on  the  road  from  Reno  and 
the  management  estimates  an  output  of 
$100,000  a  month  from  September  on.  The 
Louisiana  has  acquired  the  property  of  the 
Tybo  Lead  Co.,  which  has  the  west  exten- 
sions of  the  Tybo  veins,  and  will  sink  a 
new  shaft  on  this  ground  at  once.  The 
company  also  purchased  the  Pearl  and 
Zenda  mines  in  Kern  County.  Calif,  and 
operations  under  the  new  management  will 
begin  during  the  month.  This  is  a  low- 
grade,  silver-gold,  property  which  is  esti- 
mated to  have  300,000  tons  of  $5  50  ore 
in  sight.  The  present  mill  is  to  be  enlarged 
to   250    tons    daily   capacity. 

DCLCTH,  MINX. — Aug.  27 

Ore  Freight  TraiBc  during  July  through 
the  Sault  canals  amounted  to  10.341,932 
tons.  Iron  ore  constituted  10,308,743  tons 
of  east-bound  traffic  and  copper,  16,709 
tons.  Cuban  manganese  ore  amounted  to 
16,480  tons  in  west-bound  traffic  consigned 
to  Minnesota  Steel  Co.,  Duluth. 

Movement  of  Ore  and  Coal  on  the  Missis- 
sippi River,  St.  Paul  to  St.  Louis,  and  re- 
turn is  now  assured.  The  Merritt  mine  at 
Manganese  is  installing  a  steam  shovel  to 
load  8000  ton  stockpile  of  high-grade  man- 
ganiferous  ore  for  transportation  via  St. 
Paul  and  the  Mississippi  River  to  blast  fur- 
naces at  St.  Louis.  The  Northern  Pacific 
Ry.  is  arranging  temporary  ore  docks  at 
St.  Paul.  The  Mississippi  Valley  Iron  Co., 
operating  blast  furnaces  at  St  Louis,  is  ar- 
ranging to  operate  a  fleet  of  barges  trans- 
porting ore  and  coal.  If  success  is  attained 
by  the  Mississippi  Valley  Iron  Co.,  it  is  pre- 
dicted that  additional  blast  furnaces  will  be 
ereqted  at  points  along  the  Mississippi 
River. 

Season's  Progress  in  Shipping  shows  that 
continued  delays  in  shipping  business  has 
caused  the  Mesabi  operators  to  give  up  all 
hopes  of  having  shipments  as  large  as  those 
of  the  sea.son  of  1916.  At  one  time  it  was 
thought  that  notwithstanding  the  late  sea- 
son a  record  as  great  as  last  year's  would 
result  but  the  handicap  of  the  late  season 
has  been  too  great.  There  will  be  no  catch- 
ing up  for  the  delays  which  started  in  the 
Spring  are  continuing  throughout  the  sum- 
mer. The  boats  are  considered  by  some  to 
be  the  cause  and  the  lower  Lake  ports  by 
others.  The  Jlesabi  range  at  least  is  doing 
its  share  in  fine  shape  ;  railroads  are  haul- 
ing and  can  haul  more  ore  than  the  boats 
can  carry,  and  the  mines  are  in  shape  to  do 
more  than  the  railroads  can  take  care  of. 
It  is  too  early  to  predict  what  the  ship- 
ments will  be  for  this  season  as  a  late  clos- 
ing will  increase  the  total  shipments  con- 
siderably. 

Important  Mine  Sales  have  lately  been 
consummated.  The  largest  deals  of  the 
year  were   by  the  Great   Xorthem   or   Hill 


interests,  who  had  immense  workings  on 
the  range.  Among  their  larger  properties 
was  the  Hill  annex  at  Marble,  a  state  lea.se 
which  has  been  exceedingly  active  during 
late  years :  this  with  the  Mississippi  at 
Keewatin,  is  now  being  operated  by  the 
Jones  &  Laughlin  interests.  The  largest 
number  of  properties  involved  was  in  the 
lease  to  the  M.  A.  Hanna  Co.  The  Great 
Northern  interests  have  always  taken  the 
stand  that  to  lease  or  sell  is  more  profitable 
in  these  times  than  to  hold  and  operate 
their  mines.  Some  years  ago  the  entire 
group  was  leased  to  the  Oliver  Iron  Min- 
ing Co.,  but  this  least  was  thrown  up  in 
1915.  The  present  leases  dispose  of  practi- 
cally all  the  larger  -iroperties  which  the 
Great  Northern  held.  Another  important 
deal  was  that  involving  the  sale  of  the 
Bennett  mine  to  Pickands.  Mather  Co.  This 
sale  was  made  last  spring  by  the  Long- 
year-Bennett  interests.  The  independent 
owner  of  mines  cannot  afford  to  hold  and 
operate  them  unless  he  has  a  furnace  out- 
let for  the  ore.  Taxes  are  too  high  and 
operating  expenses  have  been  rising  con- 
tinually. The  companies  which  own  fur- 
naces and  have  an  outlet  for  iron  ore 
have  a  chance  at  the  profits  which  accrue 
from  the  manufacture  of  iron  and  steel. 
Great  Northern  Iron  Ore  Properties  has 
found  this  out  in  years  of  experience,  con- 
sequently the  deals  mentioned  have  been 
made  and  upon  a  basis,  it  is  said,  which 
will  insure  a  good  return  to  the  stock  of 
the  corporation. 

HOfGHTON,  MICH. — Aug.  37 

Several  New  Kxploration  Projects  have 
been  undertaken  recently.  The  Bear  Lake 
"Pool"  is  working  on  the  southwest  quarter 
of  Sec.  24,  about  a  mile  east  of  Bear  Lake, 
which  is  about  15  miles  northeast  of  the 
Ship  Canal — or  the  western  end  of  the  Ke- 
weenaw Waterway.  Here  Finnish  farmers 
found  copper  on  their  farms  and  George 
North,  of  Hancock,  has  taken  options  and 
worked  them  to  a  small  extent,  finding  a 
felsite  bearing  copper  and  copper  stains ; 
within  a  year,  J.  M.  Longyear.  Jr.,  explored 
with  a  diamond  drill  some  of  his  father's 
lands  and  some  of  Mr.  North's,  that  he 
has  reoptioned,  but  nothing  has  been  given 
out  officially,  although  rumor  has  it  that 
results  were  favorable.  J.  H  Turivas,  of 
firm  of  Briggs  &  Turivas.  iron  and  steel 
merchants  of  Chicago,  also  has  taken  an 
option  on  Sec.  1-54-35  and  Sec.  6-54-34.  ex- 
cept the  N-E.  quarter,  from  D.  N.  Levy; 
and  all  of  this  except  the  S.E.  quarter  is 
outside  or  west  of  what  has  been  consid- 
ered as  the  boundary  of  the  mineral  belt. 

JOPLIN,   MO. — Aug.    25 

Strike  at  Wayland  Mine,  at  Galena,  Kan., 
on  Aug.  25,  when  100  laborers  walked  out 
on  account  of  the  mine  management  an- 
nouncing a  cut  of  25c.  a  day  in  wages.  The 
machinemen  had  been  getting  $4  and  help- 
ers 53.50.  The  shovelers  in  the  mine  also 
struck  because  they  asked  a  raise  in  wages 


and  it  was  refused.  It  is  believed  the  dif- 
ficulty will  be  adjusted.  No  cut  in  wage-. 
is  being  attempted  in  mines  in  other  camps. 

Gairium,  the  rare  metal  noted  about  a 
year  ago  in  Joplin  District  zinc  ores,  may 
prove  commercially  valuable,  according  to 
G.  O.  Waring,  as.sayer  and  chemist,  of 
Webb  City.  In  an  address  before  the  mine 
operators'  association,  Aug.  16,  he  talked 
interestingly  of  this  metal.  He  .said  it  was 
first  noted  by  a  watchman  at  the  plant  of 
the  Bartlesville  Zinc  Co.,  at  Bartlesville, 
Okla.,  who  observed  it  oozing  out  like  mer- 
cury from  lead  residues  after  the  redistilla- 
tion of  spelter  from  the  Joplin  district.  An- 
alysis showed  it  to  be  gallium.  At  that 
time  there  was  only  about  an  ounce  of 
the  metal  in  existence,  it  being  in  a  vial 
in  a  laboratory  in  France.  Since  then 
more  has  been  obtained  from  Joplin  ores, 
and  recently  Mr.  Waring  received  about 
half  an  ounce  from  Wa.shington  for  ex- 
perimentation. It  is  a  peculiar  metal.  A 
few  drops  upon  a  plate  will  spread  over  the 
entire  surface,  making  it  a  perfect  mirror — 
much  better  than  quicksilver.  It  a  few 
drops  of  weak  sulphuric  acid  are  dropped 
on  the  plate  the  gallium  will  reassemble 
into  a  globule.  Mr.  Waring  .stated  that 
some  of  the  metal  has  been  .sold  at  the 
rate  of  $256  per  oz.  It  is  impossible  at 
present  to  state  how  much  of  the  metal 
the  zinc  ores  contain,  but  it  has  Ijeen  de- 
tected in  appreciable  quantities ;  also  ger- 
manium and  thallium. 

Wallower  Interests  of  Joplin  and  Harris- 
burg.  Penn.,  have  definitely  taken  over  the 
properties  of  the  Nichols-Williams  Mining 
Co..  in  the  Picher-Century  field  in  Okla- 
homa, for  a  consideration  officially  stated 
as  $1,350,000.  previous  reports  to  the  con- 
trary notwithstanding.  The  property  in- 
cludes three  concentrating  plants  and  eight 
40-acre  leases,  located  between  Picher  and 
Century,  right  in  the  heart  of  the  Oklahoma 
field.  The  mills  are  the  Golden  Rod.  the 
Boston-Miami  and  the  Mihomi.  All  three 
are  going  properties.  The  purchasing  com- 
pany will  be  known  as  the  Golden  Rod  Min- 
ing and  Smelting  Co.  and  its  officers  are 
Edgar  Z.  Wallower,  of  Harrisburg.  Penn., 
president ;  W.  R.  Ramsey,  cashier  of  the 
Guaranty  Bank,  of  Oklahoma  City,  secre- 
tary and  treasurer.  .  F.  C.  Wallower,  of 
Joplin.  a  son  of  K.  Z.  Wallower,  will  be 
manager.  He  has  for  long  been  one  of  the 
prominent  operators  in  the  sheet-ground 
field  at  Webb  City.  The  new  owners  an- 
nounce they  will  build  five  more  concentrat- 
ing plants  on  the  Nichols-Williams  tracts 
at  once,  and  they  this  week  purchased  the 
Sparkler  mill,  at  Joplin,  to  move  to  their 
new  holdings.  Besides  this  they  have  sub- 
leased one  20-acre  tract  on  which  a  com- 
pany made  up  of  J  W,  McFarland.  of  St. 
Louis,  Mo  ,  and  Peirce  City,  Mo.,  investors 
have  contracted  to  erect  a  mill.  The  leases 
also  include  the  Bulls-Eve  tract  on  which 
Charles  T,  Orr.  of  Webb  City,  is  recon- 
structing his  Bertha  A.  mill,  which  he  is 
moving  from  Webb  City. 
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The  Mining  News 
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ALASKA 

ST.  ELI.\S  OIL  CO  (Katalla)— Produc- 
ing most  of  the  gasoline  and  part  of  fuel 
oil  used  on  Prince  Williams  Sound.  Pump- 
ing from  six  wells :  seventh,  being  sunk. 
was  1810  ft.  deep,  latter  part  of  June,  pro- 
ducing 1  bbl.  per  day  at  that  depth.  An- 
other well  is  being  drilled,  300  ft.  deep  on 
Aug.  15,  on  adjoining  claim.  G.  C.  Hazelet, 
of  Cordova,  manager. 

.\KK.\NS.\S 

Marion    County 

BEUL.\H  (Rush) — Leased  to  W.  O 
Krueger  and  associates  of  Harrison.  Ore 
'.'Oened:  100-ton  mill  on  propeprty.  Have 
■t  so  leased  the  Bear  Hill  mine  near  Dodd 
City 

GOVERNOR  EAGLE  (Dodd  City)— Sink- 
ing shaft  to  180-ft.  level  to  cut  blende  ore 
discovered  by  drilling.  Shaft  down  now 
166  ft.  Expect  to  strike  ore  soon.  Mine 
producing  high-grade  blende  from  shallow 
levels. 

SHEPHERD  (Rush) — J.  C.  Shepherd, 
largest  producer  of  zinc  ore  in  the  North 
Arkansas  field,  leaves  this  month  to  join 
the   officers    training   camp   in   Little   Rock. 


Newton    County 

KILGORE  (Ponca  City) — Isaac  Kilgore, 
producer  of  lead  ore  in  North  Arkansas 
field,  will  start  erection  of  mill  soon. 

ARIZON.A 

Cocliise    County 
CALUMET  &  ARIZONA  (Warren)— Pro- 
duction for  July  was  3,551,205  lb.  fine  cop- 
per. 

Gila   County 

MIAMI  COPPER  (Miami)— Strike  situa- 
tion according  to  telegraphic  dispatches  of 
Aug.  28  report  improvement.  Three  crafts 
unions  have  called  off  strike.  Miners  con- 
tinue to  hold  out.  but  a  number  are  return- 
ing to  work  and  break  is  expected  with  old 
Western  Federation  organization. 

Mohave    County 

TELLURIDE  (Oatman)— Crosscut  on 
600-ft.   level  cut  several  stringers. 

GOLD  ORE  (Goldroad) — Will  install  10- 
stamp  pilot  mill  and  cyanide  plant  Ex- 
pected to  be  in  operation  in  90  days. 


RED  LION  (Oatman) — Arrangements 
completed  for  installation  of  equipment  and 
sinking  500-ft.  shaft.  Adjoins  producing 
ground   of  the   Tom   Reed. 

0.\TMAN  UNITED  (Oatman)— Develop- 
ment on  the  west  crosscut  at  400-ft.  level 
yielded  results  that  justify  sinking  shaft 
addition;  I  200  ft. ;  work  will  be  commenced 
at  once. 

UNITED  EASTERN  (Oatman  )^July 
production  was  7324  tons,  having  total  gross 
value  of  $175,898.  an  average  of  $24.01 
lier  ton.  Extraction  averaged  96.47% 
Total  operating  costs,  including  loss  in  tail- 
ings, was  $6.68,  and  net  profits  were  $120,- 
802.  For  first  seven  months'  operation 
mill  treated  44,889  tons,  having  total  gross 
value  of  $969,395,  or  $21  59  per  ton.  Profits 
for  entire  period  amounted  to  $611,940 
liividends  of  5c  per  share  declared  for 
July  and  August :  each  amounted  to  $68.- 
ooo"  Mill  production  will  be  increased  to 
300  tons  daily  or  more  within  60  days,  when 
installation  of  three  additional  cyanide 
tanks  will  be  completed.  Station  completed 
at  seventh  level  and  sinking  toward  eighth, 
which  will  be  965  ft.  below  collar  of  old 
shaft  and   1090  below  collar  of  new  shaft 
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CLEOP.XTRA  (Yucca) — Copper  and  Ooltl 
Mhie.<<  Co  organized  by  Thor  Warner  and 
C.  W.  .Nelson  to  develop  the  low-grade 
detrosit  on  the  Cleopatra  claims. 

Pinal  Connty 

MAGMA  COPPER  (Superior) — Report  by 
W  H  .\ldridge.  president,  for  six  months 
ended  June  30  shows  copper  produced  was 
5.355.1S3  lb.  comparing  with  4.27K.720  lb. 
in  same  period  in  1916  ;  average  price  ob- 
tained. 1:7  77c  against  23.31c.  In  1916; 
operating  profits  were  $736.!>59,  comparing 
with  $575,226  in  first  half  of  1916.  with- 
out deduction  of  depreciation  in  either  in- 
stance. 

PINAL  DEVKLOPMRXT  (Kelvin) — Pe- 
velopment  on  new  oreshoot  opened  up  in  the 
winze  progresses  with  satisfactory  results. 
Plans  being  made  to  begin  shipping  at  an 
early   date. 

Yavapai   County 

JEROME  COPPER  (Prescott) — At  meet- 
ing held  recently  property  was  optioned  to 
(General  Development  Co  Holdings  con- 
sist of  nine  claims  in  the  Jerome  district 
and  other  property  in  the  Mayer  district 
near  the  Arizona  Binghampton.  A.  L. 
Johns,   in  charge. 

CALTTMET  &  JEROME  (Jerome) — Ac- 
cording to  telegraphic  advices  of  Aug.  28. 
crosscut  at  20  ft.  west  of  shaft  entered  slate 
formation,  carrying  iron  pyrite  and  chal- 
copvrite.  continuing  at  a  distance  of  50  ft. 
from  shaft.  Superintendent  Rauber  .says 
ore  will  average  ST.  Will  continue  cross- 
cut and  start  drifting  later. 
Yuma  County 

SWANSE.\  (Swansea) — United  Verde 
interests  have  taken  over  the  whole  Swan- 
.sea  property  and  commenced  sinking  1000- 
ft  shaft  Reported  smeltery  will  he  re- 
moved to  the  Bill  Williams  River  and  en- 
tlrelv  remodeled  Has  been  producing  at 
the  rate  of  30   cars  per  week   for  a  year. 

CALIFORNIA 

Amador    County 

FOREST  FIRES  in  the  Pine  Grove  re- 
gion recently  destroyed  miles  of  timber 
land  and  many  farm  buildings.  Started 
east  of  Sutter  Creek  and  spread  south  to 
the  New  York  ranch.  The  New  York 
schoolhouse  and  the  buildings  on  John 
Harker's  place  were  destroyed.  Damage  to 
mining   property    reported    not   serious. 

SOUTH  El'REK.\  (Jackson) — Reported 
to  be  extracting  large  tonnage  of  ore  from 
deep  levels  of  Oneida.  May  Increase  capac- 
ity  of   Oneida    mill. 

AROONAtTT  (Jack.son) — In.itallation  of 
electric  pumps  reported  to  be  completed, 
pumping  direct  from  4  800-ft.  level  to  the 
2000  and  then  to  surface.  Mill  running 
on  ore   of   good    grade. 

Butte    Connty 

EAST  BELT  DEVELOPMENT  CO. 
(Murphvs) — Permitted  to  sell  90.000  shares 
capital  stock  to  C.  Canfield  and  James  H. 
Stoddard,  to  be  used  In  development,  pur- 
chasers paying  In  labor  to  be  employed  In 
extending  the   lower  tunnel. 

BLOOMER  HILL  (Orovllle) — Reported 
optioned  by  Philadelphia  men  Formerly 
a  producer.  Large  tonnage  of  ore  In  up- 
per workings  and  tunnel  will  be  driven 
below  to  prove  extent  If  development  war- 
rants expect  to  Install  modern  mill  and 
probably  electric-generating  plant. 
Cnlarrrna  Connty 

CALAVERAS  COPPER  CO.  (Copperopo- 
llii) — Steam  shovel  arrived  and  will  be  used 
in  handling  ore  dumps  to  he  put  through 
notation  mill  In  next  few  months.  Three- 
compartment  discovery  shaft,  completed  to 
ninth  level,  will  be  continued  to  10th.  New 
vertical  shaft  of  two  compartments  and 
manway  started  to  open  up  North  Key- 
ntone  rhlne. 

Inyo   Connty 

AVAWATZ    SALT    AND    GYPSUM    CO. 
(Los    Angeles) — Permitted    to   sell    J350,onO 
par    value    bonds,    to    net    nO'.'r        Company 
iu.I'Is     BO     mining    claims    embracing     4781 
In   norlheast   part  of  Avnwatz  moun- 
In   south    end   of   Death    Valley.      De- 
reported  to  he  rock  salt,  gypsum  and 

Mr        1  '  .hannesburg) — Two  new 

conr.  Installed        Mine  closed 

two  r-n    nrrount   of    lark    of 

truck  i-    ore     and     concentrate 

ExtrTii'  IhI  ■,>.  iiher  on  the  desert  In 
.Searles  Ijike  regi'.n  lnt<-rfered  with  motor 
-■ar  and  truck  IrHinr  Mine  Is  situated  In 
ho  Argus  r«ng<-  wherr  the  weather  does 
rat  Interfere  with  mining.  Operated  by 
Tenitle   Brothers 

Miirlt»o«i»    Conntr 

PIARLY  I"  "  |.  mill 
working  <■■  !•  vel 
New  gas  ■■  'inm- 
irr.<1a  .nd   I     ■  'h- 


ing  and  plate  amalgamation :  but  mine  is 
said  to  be  paying  .satisfactorily  by  this 
method  of  treatment.  Like  most  of  mines 
in  southern  end  of  Mother  Lode,  ore  Is 
.somewhat  refractory  and  engineers  who 
have  made  tests  report  that  recovery  could 
be  increased  by  cyanidation  or  flotation. 
Nevada    County 

CENTRAL  (Old  Diggings)— F.  B.  Hink 
of  Oakland  and  R.  V  Montgomery  of  San 
Francisco  optioned  this  property.  Sampling 
will  be  done  under  direction  of  W  ^V. 
Henry  of  Copper  City,  superintendent  of  the 
Arps  Copper  Co.     A.  A.  Anthony  is  owner. 

DELHI  (Nevada  City) — Preparations  for 
resumption  of  practical  "operation  in  prog- 
ress. Surface  buildings  being  removed  from 
old  site  to  point  near  portal  of  tunnel  : 
mill  being  overhauled  and  improved.  Mine 
recently  optioned   by    Reno    men. 

COI.ORAnO 
Boulder   County 

CL.\RK  MILL  (Boulder) — Treating  tung- 
sten  ore  from   IjUok\'   Xo    2   mine. 

DEGGR-CLARK  (Boulder) — This  mill.  In 
Bummer  Gulch,  operating  steadily  on  ore 
from  Good  Friday  mine. 

Dolores    County 

RICO-AJIGENTIXE  (Rico) — Ore  ship- 
ments during  July:  Company  account,  20 
cars ;  lessees,  20  cars.  Two  classes  of  ore 
shipped,  one.  copper  ore  with  small  amount 
of  gold  and  silver,  the  other  mixed  lead- 
zinc  sulphide  New  oreshoot  opened  in 
raise  above  main  level,  assays  3  to  4% 
copper  and  some  gold  and  silver. 

Gilpin  County 

RARE  METALS  CO  (Rollinsville)— Re- 
cently purchased  two  tungsten  properties 
in  district.      Mill  nji^rating  at  full  capacity. 

POWERS  (Central  City) — Mine  unwa- 
tered  and  repairing  levels  under  way  ;  sink- 
ing  and    drifting    will    be   resumed. 

SILVER  DOLL.VR  ( Ru.ssel  Gulch)  — 
Shaft  sunk  another  lift,  and  drifting  now 
under  way  on  shoot  of  good-grade  copper- 
gold  ore. 

GOLD  CtrP  (Central  City)— New  shaft 
house  completed  and  8-drill  compressor  in- 
stalled. On  lfi5-ft.  level,  electric  pump 
installed.  When  mine  unwatered,  50-hp. 
electric   hoist   will   be   added    to   equipment. 

Gunnison   County 
DOCTOR     (Almont) — Regular    shipments 
zinc-carbonate    ore    being    made    from    this 
mine,    in    Taylor    Park.      Other    properties 
In  district  being  opened. 

Oura.v    County 

SNOWFL.\KE,  SAILOR  BOY  AND 
HERO  MINES,  at  Red  Mountain,  taken 
under   lease  and   bond    lately. 

McLEN.NAN  (Ouray)  —  Dl-scovery  of 
hdbnerite  made  In  shallow  workings  on 
this  property  on  Mt  Hayden.  Systematic 
development  work  now  under  way 

SILVER  LINK  (Ouray) — Mine  will  be 
reopened  Contract  let  to  drive  fiOO-ft  tun- 
nel on  vein  from  point  near  south  end  line 
and  at  lower  elevation  than  old  workings. 
Mine  a  producer  of  high-grade  silver-copper 
ore   in  early  days  of  camp. 

San   Migupi   Connty 

SUFFOLK  (Ophir) — Being  worked 
through    lx>ndon-Badger   tunnel 

FAVORITE  (OphIr)— Shipments  of  crude 
ore  being  made  Some  ore  treated  at  Suf- 
folk  mill 

FITZ  MAC  (Tellurldc) — This  group  sold 
recently  to  Denver  men  Contract  for  150 
ft     of   driving    let 

TELHRIDE  CONCENTRATE  SHIP- 
MI';NTS  for  July  were:  Ton\l>oy,  48  cars; 
Liberty  Bell.  10  cars;  Smuggler-I'nion  and 
Black  Bear.  61  cars  to  Durango  and  16  to 
Blende ;  Cnrruthers  T..enslng  Co  ,  2  cars : 
total,    127   cars 

BLACK  BEAR  (TelUirlde) — Skip  recent- 
ly installed  giving  satisfaction  Electric 
locomolive  for  lower-tunnel  haulage  and 
larger  compressor  will  be  Installed  ;  out- 
put will  then  be  Increased  to  200  tons  per 
dnv  Ore  treated  al  .'Smuggler  mill,  where 
capacity  was  Increas^ed  by  using  coarser 
screens  on  stamp  tmtterles  and  regrlnding 
In  ball  mills  :  saving  increased  by  flotation, 
Nitmmll   Connty 

KVANH  DREDOl';  (  Breckenrldge) — Con- 
struction progressing  as  rapidly  as  delivery 
of  materials  will  permit  Expected  to  have 
dredge    In    operalinn    during    October 

AMERICAN  METALS  CO  (Climax)— 
Controls  large  ncrenge  of  molybdenum- 
bearing  ground,  near  both  Climax  nnd 
BufTebr'a  Spur  Much  activity  In  evidence: 
lent  towns  have  siining  up  and  building 
malerlnl  arriving  for  dwellings  Slated 
companv   will   build    mill 

BALD  MOUNTAIN   MINES  CO     (Breck- 

onrldge) Now    tunnel     1000    ft     Iwlow    old 

one  will  Iw  driven       Road  to  new   workings 


being    built,    and    Golden    Eagle    mill     will 
be  remodeled  and  enlarged      Company  holds 
lease  and  bond  on  Carbonate,  Golden  Edge, 
Little  Tommy  and   New    Era. 
Teller    Connty 

ELKTON  (Elkton) — Twenty-two  sets  of 
le.ssees  working  Shipments  made  in  July 
from    main    Elkton   and   Tornado  shafts. 

WORCESTER  MILL  (Cripple  Creek)— 
Independence  men  purchased  this  mill  at 
Ruble  mine  and  are  treating  Ruble  dump 
ore. 

ROOSEVf^LT  DRAINAGE  TUNNEL 
(Cripple  Creek) — Progress  for  July,  78  ft 
Ijateral  from  tunnel  toward  Cresson  mine 
driven  100  ft  Water  flow  5980  gal,  per 
rain, 

IDAHO 

Blaine  Connty 

SMOKY  BULLIO.N  ( Fairfield)- This 
group  of  three  lode  claims  and  two  mill- 
sites,  situated  at  head  of  Little  Smoky 
Three  veins  outcrop  on  surface.  All  carry 
good-grade  milling  ore  A  O  Kirby  reopen- 
ing property  under  lease  and  bond  by  tun- 
nel being  driven  to  tap  vein  at  400  ft. 
.Shosiione    County 

GL\NT  LEDGE  CO  (Murray) — Power 
line  of  Washington  Water  Power  Co,  be- 
ing extended  to  supply  Guggenheim  dredg- 
ing operations  in  Murray  district,  will  be 
available  for  developnient  of  this  property 
by  early  autumn.  Drifting  on  400-  and 
200-ft.    levels    developed    milling-grade    ore. 

MICHIGAN 

Copper 

ALLOUEZ  (.\llouez)— Has  four  of  iU 
five  trolley  locomotive.-  u  operation;  now- 
running    smoothly. 

BEAR  LAKE  "POOL-  (Hancock) — Be- 
ing opened  to  get  dip  of  old  pit  and  finding 
good  copper  ;  rock  is  brecciated  felsite  with 
copper   between   fragments. 

SOUTH  L.\KE  (Houghton) — Seventy-five 
cars  of  rock  have  gone  to  mill  from  this 
shaft  and  30  more  will  be  sent  down  be- 
fore Sept.    1 

OLD  COLONY  (Houghton) — No  diniculty 
anticipated  in  shaft  sinking  until  a  depth 
of  1000  ft.  is  reached,  when  broken  zone  is 
expected,  from  drill  core  results.  Sinking 
progresses  rapidly. 

ISLE  ROYALE  (Houghton) — Electric 
tramming  is  beinr  installed  at  Isle  Royale 
to  great  advantage,  particularly  In  the  old 
shafts  where  the  trams  are  very  long,  in 
many  instances  This  will  also  prove  ad- 
vantageous when  labor  is  scarce.  Shipping 
2700  tons  daily  as  compared  with  normal 
of  3200 ;  sinking  carried  on  In  five  shafts, 
but  much  more  slowly,  owing  to  lack  of 
muckers. 

OSCEOLA  CONSOLIDATED  (Osceola)  — 
North  Kearsarge  .No  4  shaft  closed  for  re- 
pairs Aug  27  for  a  week,  so  that  tonnage, 
which  was  97,000  in  July,  will  not  be  over 
100,000  for  August,  notwithstanding  two 
more  working  days. 

H.XNCOCK  (Hancock) — August  tonnage 
Increased  ;  If  labor  were  to  be  had,  could 
Increase  output  one-third  Electrical  equip- 
ment all  In  operation  except  Westlnghouse 
storage-battery  locomotive,  expected  any 
time. 

MINNKSOT.V 
Cnyuna     Kange 

STRIKE  OF  MINERS  of  the  Cuyuna 
range  called  oft  Aug  16  Miners'  demands 
Ignored  bv  mine  operators,  and  miners  re- 
turned to  work  at  same  wage  and  hours 
as  formerly  Laws  enacted  at  last  .session 
of  legislature  prevented  disoni  t  and  dem- 
onstrations by  striking  miners  No  discrim- 
ination by  mine  operators  when  miners  re- 
turned to  work  Shortage  of  underground 
labor  on  account  miners  having  left  for 
other  mining  camps 

CUYLER  ADAMS  (  Deerwood) — Overnt- 
ing  diamond  drill  on  NWl,  NW|.  Sec  4- 
46-49 

II.M.K  A  BRADLEY  ( Deerwood)— Pros- 
l>ectlng  on  N|,  SEt.  Sec  4-4C-49,  with  dia- 
mond   drill. 

Meaabl    Range 

WOUCOUTAH  (Mountain  Iron) — State 
lease  operated  by  Xjt  Belle  Iron  Co.,  has  two 
shovels  at  work  stripping 

HOUART  (Gllliert)  Preparations  being 
made  bv  M  A  Hanna  Co  to  reopen  this 
property,  closed  down  since  I90B  on  ac- 
count ojr  the  great  amount  of  water 

OLIVER  (Eveleth)--Has  ten  shovels  at 
work  removing  ore  from  Adams  and  I.K»onl- 
das    pits       Operating    the    Weed,    an    vinder- 

f[roimd  mine,  and  has  two  shovels  at  work 
oading  ore  out  of  two  pits  at  Graham 
mine;  expected  that  all  <ire  will  be  re- 
moved by  end  of  shipping  season. 
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MISSOURI 

Joplin    District 

SCOTT  (Joplin) — Started  new  shaft  at 
Duenweg  mine,  and  will  tram  about  700 
ft.  to  mill. 

GOLDEN  EAGLE  (Baxter.  Kan  )— Clear- 
ing ground  to  build  350-ton  mill  just  east  of 
St.   Louis.   Okla. 

ST  LOUIS  LEAD  AND  ZINC  (Quapaw, 
Okla.) — Starting  shaft  on  40-acre  lease  with 
intention  of  building  mill. 

P.  B.  BUTLER  (Joplin) — Reports  drill 
hole  north  of  Lawton,  Okla.,  shows  170 
ft.   pay  ore. 

J.  E  HEAD  (Joplin) — With  Frank 
Brown,  of  Independence.  Kan.  is  starting 
construction  of  350-ton  mill  on  Cooper  es- 
tate, west  of  Baxter. 

J.  T.  CHAPMAN  (Joplin) — Just  com- 
pleting 350-ton  plant  for  Farmington.  Mo., 
investors  on  Hocker  land,  south  of  state 
line,  south  of  Baxter. 

GEORGE  C.  MEESE  (Joplin) — Pur- 
chased lease  on  Crane  land  from  Tri-State 
Mining  Co..  and  in  first  hole  put  down  got 
one  screw  of  cuttings ;  showed  high-grade 
zinc  blende  for   10   feet. 

GEORGE  MOORE  (Webb  City) — With 
associates  purchased  Symmes  mill  and  will 
move  from  lease  southwest  of  Joplin  to 
newly  developed  lease  west  of  Chitwood. 
Mo.,   where   new  shaft  just  been   put   down. 

IMPERIAL  DEVELOPMENT  C  O  . 

(Miami.  Okla.) — Using  16-in.  Pomona,  a  12- 
in.  Pomona,  and  5-  and  3-in  steam  pumps 
in  shaft  just  east  of  Douthit.  Okla  Shaft 
was  concreted  as  sunk,  but  when  drifting 
was  started  at  200  ft.  heavy  water  was 
encountered. 

BULKELEY  WELLS  (Baxter.  Kan.) — 
Has  completed  $100,000  plant  on  Anna  Bea- 
ver land  west  of  Picher,  Okla.  Has  ca- 
pacity of  300  tons  per  shift.  Equipped 
with  three-ton  skips,  being  first  skips  in 
Oklahoma  field.  Second  shaft  to  be  used 
for  hoisting  tools  and  men.  Gas  engines 
used  for  power;  180-acre  lease,  well  drilled; 
recovery  of  8%    expected. 

RAINBOW  (Quapaw,  Okla) — Has  con- 
crete foundations  ready  for  300-ton  mill 
and  heavy  machinery  mostly  set.  Company 
virtually  same  as  Ottawa  Mining  Co..  which 
is  arranging  to  build  200-ton  mill  on  40- 
acre  tract  adjoining  on  north  Third  mill 
will  be  built  later  on  another  40  cornering 
on  east.  Also  prospecting  200  acres,  three 
miles  northeast,  and  80-acre  lease  between 
Centurv  and  Commerce.  F.  E.  Herring. 
Elk  City.  Okla..  president:  O.  D.  Halsell. 
Oklahorfia  City,  vice  president ;  R  H.  Dren- 
nan.  Oklahoma  City,  secretary-treasurer. 

monta:na 

Silver   Bow    County 

EAST  BUTTE  MINING  (Butte)— After 
shutdown  of  nearly  three  weeks,  company's 
smeltery  at  Pittsmont  mine  started  on  Aug. 
8.  with  accumulated  ore  supply  and  daily 
output    from    Pittsmont    and    Dutton    mines. 

TUOLUMNE  (Butte) — After  inspection 
of  company's  properties  during  last  week. 
William  Jahn.  of  Milwaukee,  vice  presi- 
dent, gave  out  following  statement :  Prop- 
erties at  both  old  Tuolumne.  Main  Range 
and  Colusa-Leonard  make  excellent  show- 
ing and  normal  operations  will  he  resumed 
with  settlement  of  labor  troubles  Hoist 
and  new  machinery  at  Main  Range  and 
Colusa-Leonard  are  about  ready  and  within 
short  time  work  at  these  properties  will 
be  pushed   with   more   speed  than   ever 

ANACONDA  (Butte) — Principal  addition 
made  during  summer  to  mine  equipment 
has  been  new  hoist  at  Rarus  mine,  three 
electric-driven  air  compressors  at  Leonard, 
two  at  Bell  and  one  at  Never  Sweat  mine. 
Rarus  hoist  is  electric  with  2000  tons  ca- 
pacity per  day.  to  increase  output  of  Tram- 
way mine,  materially  curtailed  by  recent 
fire.  Four  new  compressors  are  Ingersoll- 
Rand.  two  are  Nordbergs  with  combined 
capacity  of  45.000  cu  ft.  of  air  per  minute. 
Increase  in  activity  due  to  high  price  of 
silver  in  both  Alice  mine  in  Walkerville 
district  and  Nettie  mine,  situated  in  west- 
ernmost section  of  Butte  camp.  At  Alice 
from  100  to  200  tons  per  day  rich  silver- 
zina  ore  taken  from  upper  levels  and 
shipped  to  Washoe  smeltery.  At  Nettie 
plans  are  under  way  to  increase  output, 
which  now  amounts  to  about  300  tons  per 
day.  West-Nettie  being  developed  through 
new  shaft,  600  ft,  from  Nettie  shaft,  with 
which  it  will  be  connected  on  500-ft,  level. 

(Later — All  company's  mines  suspended 
operations  due  to  closing  down  of  smel- 
teries.) 

NEVADA 
l.incoln    Coanty 

PRINCE  CONSOLIDATED  (Pioche) — 
Shipments  have  now  reached  total  of  400 
tons  per  day.     Ore  recently  struck  in  dia- 


mond-drill hole  No.  3  and  drill  moved  300 
ft.  south  to  prove  continuation  of  orebody. 
Murray  C.   Godbe.  general  manager. 

NEVADA  GOLDSPRINGS  (Nyala)— Re- 
ported to  have  struck  tellurium  ore  in  bot- 
tom of  50-ft.  shaft.  W.  C.  McMullin.  gen- 
eral manager. 

Nye  Connty 

TONOPAH  ORE  PRODUCTION  for  week 
ended  Aug.  18  was  8999  tons,  valued  at 
$161,982.  comparing  with  8543  tons  the  pre- 
vious week.  Producers  were:  Tonopah  Bel- 
mont. 2616  tons  ;  Tonopah  Mining.  2050  tons  ; 
Tonopah  Extension.  2380  tons;  Jim  Butler, 
700  tons:  West  End,  959  tons:  Rescue,  128 
tons ;  Montana,  55  tons ;  North  Star.  55 
tons;  Halifax,  51  tons;  Cash  Boy,  105 
tons. 

WHITE  CAPS  (Manhattan) — Reduction 
plant  near  completion.  On  300-ft.  level, 
east  crosscut  advanced  31  ft.  ;  west  cross- 
cut. 40  ft.  in  quartzite.  On  400-ft  level 
raise  on  west  orebody  put  up  25  ft.,  showing 
ore  in  face.  Large  station  being  cut  in 
east  orebody.  where  electric  hoist  will  be 
installated  to  facilitate  sinking  winze  to 
550-ft.  level.  Winze  will  follow  east  ore- 
body  downward.  Station  also  being  cut  on 
550-ft.  level  on  north  side  to  accommodate 
large  pump  and  sinking  hoist.  Believed 
that  timbering  will  not  be  necessary  as 
ground  is  solid  quartzite.  Making  6  ft.  of 
progress  per  day  in  crosscut  being  driven 
to   strike   east   orebody. 

NEW    MEXICO 

Grant  County 

RIVAL  (Duncan.  Ariz) — Rival  shaft 
down  60  ft.,  to  be  connected  at  350-ft.  level 
with  Ethel  shaft.  1300  ft.  distant,  on  500- 
ft  level  of  latter  Two  carloads  of  sup- 
plies recently  arrived  in  Duncan.  H.  M. 
Ziesemer.   superintendent. 

PROGRESS  (Steeplerock) — Temporarily 
suspended  mining  operations,  awaiting  ar- 
rival of  pump  to  handle  increased  flow  on 
200-ft.  level.  Developing  complex  ores.  A 
65-hp.  semi-Diesel  engine  and  a  six-drill  air 
compressor  now  on  way  from  factory. 
Charles   Hanson,   superintendent. 

CARLISLE  (Steeplerock) — Mill  operating 
20  hr.  daily,  concentrating  about  100  tons 
per  shift.  Concentrates  run  about  $100  per 
ton.  Ores  contain  gold,  silver,  copper,  lead 
and  zinc.  Shipments  now  steadily  made  at 
rate  of  about  five  cars  monthly.  W.  Murray 
Sanders,  manager. 

VTAH 
Beaver    County 

MOSCOW  (Milford) — Continuation  of 
lead-silver  orebody  found  on  1400  level 
shipping  ore.  Winze  being  sunk  below 
level.  July  shipments  amounted  to  12  cars 
or  600  tons  as  compared  to  20  cars  or  1000 
tons  in  June.  Lessened  output  due  to 
4th  of  July  holiday.  Ore  brings  $1500 
to  $1600  a  car ;  chiefly  lead-silver,  and 
zinc. 

Jtiab  County 

TINTIC  STANDARD  (Eureka)— New 
station  on  1300  in  shipping  ore.  (Connec- 
tions to  be  made  by  drifting  with  orebody 
opened  on  1174  level,  and  continuing  to 
1300  and  downward. 

TINTIC  DRAIN  TUNNEL  (Silver  City) 
— Organized  by  Knight  interests  to  drive 
long  drainage  tunnel  from  east  to  west 
over  a  distance  of  five  to  six  miles,  starting 
at  some  point  in  Goshen  Valley  and  ending 
near  Silver  City,  where  it  will  enter  the 
Dragon  Consolidated  mine.  Will  open  at 
depth  large  territory,  which  has  been  pro- 
ductive at  higher  levels  and  allow  operation 
where  water  has  previously  prevented.  Also 
expected  to  develop  water  for  irrigation  of 
Goshen  Valley  lands. 

Piute   County 

FLORENCE  MINING  AND  MILLING 
(Marysvale) — Alunite  mill  of  this  company 
in  operation.  The  alunite  will  be  crushed 
and  calcined  and  shipped  to  the  east.  It 
is  planned  later  to  add  a  leaching  plant 
at  Marj'svale,  and  ship  potassium  sulphate. 

PITTSBURGH  &  UTAH  POTASH  CO 
(Marysvale) — Machinery  has  begun  to  ar- 
rive for  new  potash  mill  to  be  built  at  Bel- 
nap,  on  west  side  of  Sevier  Canyon,  six 
miles  north  of  Marysvale.  at  base  of  main 
operating  tunnel.  Switch  completed  from 
Denver  &  Rio  Grande  track  to  mill  site. 
James  Long,   in  charge. 

Salt  I.ake    County 

CARDIFF  (Salt  Lake) — Average  daily 
output  is  125  tons  of  ore.  Recently  in- 
spected by  Ezra  Thompson,  president,  and 
other  directors,  to  see  recent  developments, 
and  transport  conditions, 

OHIO  COPPER  (Bingham) —Monthly 
earnings  stated  to  net  $50,000.  Through 
ownership  of  Mascotte  tunnel,  transporta- 
tion costs  reduced.  Mining  costs  said  to 
average   22c.   per  ton.     Company  handling 


60.000  tons  of  ore  monthly,  averaging  0.80% 
copper,  with  45*^/  extraction.  Minerals 
Separation  flotation  plant  being  installed, 
expected  to  raise  present  monthly  output  of 
500.000  lb.  to  about  900.000  lb.,  and  give 
80%  extraction. 

.Summit  County 

NEW  QUINCY  (Park  City)— Car  of 
good-grade  ore  from  raise  and  drift  above 
main-tunnel  level  being  prepared  for  mar- 
ket. 

PARK  CITY  KING  (Park  City) — Con- 
tract let  for  extending  new  tunnel  now  in 
130  ft  .  300  ft  further.  Being  driven  toward 
Crescent-Alliance  fissure,  with  limestone- 
(luartzite  contact  objective.  Some  minerali- 
zation showing  in  face. 

Utah    County 

FISSURES  EXPLORATION  (American 
Fork) — Reported  operating  Pacific  mine 
under  long  lease  to  extend  operations,  tak- 
ing in  Live  Yankee,  Belerophon,  and  Mer- 
rill groups  adjoining,  and  lying  at  head  of 
Mary    Ellen    Gulch. 

CAN.\D.\ 

British   Columbia 

IRON-ORE  DEPOSITS  of  Vancouver 
Island,  known  as  the  Bugaboo  group,  with 
probable  ore  tonnage  of  500,000  and  possibly 
250,000  more  reported  under  option  to  inter- 
ests headed  by  D.  C.  Jacklin.  Also  inti- 
mated new  interests  will  acquire  coal  prop- 
erties in  the  district. 

Ontario 

McRAE  (Porcupine) — Operations  sus- 
pended after  sinking  to  depth  of  100  ft. 

MALOOF  CLAIM  (Sesekinika)— Shaft 
down  40  ft.  Test  pit  north  of  shaft  shows 
vein  widening  with  tellurides  and  free  gold. 

CANADIAN  KIRKLAND  (Kirkland 
Lake) — Surface  exploration  discovered  17 
veins,  some  giving  high  assays.  Tenders 
asked   for  plant   for   development. 

KIRKLAND  LAKE  (Kirkland  Lake)— 
Beaver  Consolidated  made  third  payment 
on  this  property,  leaving  one  installment 
remaining  of   about   $75,000. 

SCHUMACHER  (Schumacher)  — Active 
development  resumed.  Compressor  with  ca- 
pacity of  25  drills  and  a  new  transformer 
installed. 

BUFF  (Munro  Township) — Sinking  be- 
gun on  No.  1  vein  and  at  depth  of  20  ft. 
high  gold  content  encountered.  Small  plant 
will   be    installed. 

ORR  GOLD  MINES  (Kirkland  Lake)  — 
This  newly  organized  company  capitalized 
at  $3,000,000  has  taken  over  the  Orr  and 
another  group  belonging  to  Samuel  Renaud 
and  associates. 

DOME  MINES  (South  Porcupine) — Re- 
cently passed  quarterly  dividend  because 
labor  shortage  caused  heavy  curtailment 
in  operations.  Dividends  reduced  from  50c. 
to    25c.    three    months    ago. 

NEWRAY  (Porcupine) — Manager  Char- 
lebois  states  vein  struck  in  crosscut  on  400- 
ft.  level.  985  ft.  from  shaft,  is  5  ft.  wide. 
LTnited  States  Smelting.  Refining  and  Min- 
ing Co.  reported  to  have  optioned  mine  for 
60  days. 

COBALT  PROVINCIAL  (Cobalt)— This 
property,  adjoining  the  Nipissing.  reopened 
under  management  of  John  Redington,  Ore 
reserves  estimated  at  148.000  oz.  Shaft  be- 
ing sunk  on  vein  at  southwest  end  of  prop- 
erty. 

BLACK  CLAIM  (Kirkland  Lake) — Shaft 
reached  depth  of  165  ft  .  vein  at  this  point 
being  narrower  than  on  surface  but  con- 
tinuing highly  mineralized.  Work  tem- 
porarily suspended  on  account  of  closing 
down  plant  supplying  air. 

MEXICO 

BOLEO  (Santa  Rosalia) — Copper  produc- 
tion in  July  was  1.440.180  lb. ;  grade  of 
ore  3.516%,. 

GERM.\NY 

NE:W  COAL  FIELD,  discovered  in  Silesia, 
according  to  German  dispatch  emanating 
at  Amsterdam.  Work  preparatory  to  ex- 
ploitation to  begin   in   September. 

AUSTRALI.\ 

GOLD  PRODUCTION  in  Queensland  in 
June  was  15.859  oz  .  a  decrease  of  1110  oz. 
from  June.  1916.  For  six  months  ended 
June  30  total  gold  won  was  116.862  oz.  in 
1916.  and  86.985  oz.  in  1917:  a  decrease  of 
29.877  oz.  Other  Australian  gold  yields 
are  reported  for  May:  Western  Australia 
79,434  oz.,  a  decrease  of  4443  oz  from  May 
of  last  year.  Victoria.  14.005  oz.  fine.  For 
the  five  months  ended  with  May  total  was 
82.971  oz.,  a  decrease  of  22,883  oz  from 
last  year.  New  South  Wales  output  was 
6684  oz  in  May  and  34.097  oz.  for  the  five 
months,  which  is  a  decrease  of  10.072  oz.,  or 
22.8%,  from  last  year. 
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Metal  Markets 


(SILVER  AND  STERLING  EXCHANGE 


Stcrl- 
change 

riilver 

Aug. 

27 
28 
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.Sterl- 
ing 
Ei- 

cbange 

Silver 

Au«. 

New- 
York, 
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44i 

44 
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York, 
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2J 
24 
25 

4  7550 
4  7550 
4  7550 

88i 

88) 

4  7550 
4  7550 
4  7550 

88 
S8i 
89 

45 
45 

451 

New  York  ijuotations  are  as  reported  by  Handy 
A  Harman  and  are  in  rents  por  troy  ounce  of  bar 
silver,  999  fine.  London  tjuotations  arc  in  pence  per 
rrny  ounco  of  sterlinjE  silvf-r,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 
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24 
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ft  24 
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ft  10  70 

ft  10 
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The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
aa  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  tlic  pre- 
vailing values  of  the  mitals  for  the  deliveries  con- 
stituting the  major  market*,  reduced  to  basis  of  New 
Y'ork,  cash,  except  where  St.  Louis  is  the  normal 
baaing  point. 

The  riuotaiions  for  eleetrotytie  copper  are  for  cakes: 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  Ir  t  >,  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  deliverefi  and  the 
New  York  cash  equivalent  is  at  present  about  0.25e. 
on  domestic  business  The  price  of  electrolytic 
cathodes  is  0  05  to  0  lOc  below  that  of  electrolytic. 
Quotations  tor  spelter  are  for  ordinary  Prime  Western 
brands  We  quote  New  York  price  at  1 7c.  per  1 00  lb 
above  St.  I.0UI8. 

.Some  current  freight  rates  on  metals  per  100  lb 
are  St  I,oui*-New  York  17c  ;  St.  Louis-Chirago, 
6  3c  ;  St  louis-Pittsburgh,  13.1  centa. 


IX)NDON 


Copper 
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I.e«d 
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}Mn« 
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M7 
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54 

Tbe  above  table  gives  the  closing  quotations  on 
I,omlon  Metal  Eichange  All  prin-s  are  in  pounds 
sterling  per  ton  of  2,240  lb  l-'or  ron\-enienr<>  in 
comparison  of  I,f>ndon  prices,  in  jK.unrls  sterling  per 
2,240  lb,  "ilh  American  prirra  in  rents  per  pound 
(he  following  snproximnte  ralim  are  given,  reckoning 
Mchange  at  4*0  £15  -  J  21c.:  £20  -  4  29n.: 
£30  -  6  4V  ;  £40  =  8  57e  ;  £60  -  I2e5c.  Varia- 
tion., ri    -  OJlle 

NKW   YORK — Aug.  «» 
Hlngnntlon   In   thp  melnl   innrketa  bprnmo 
even    more    rompleto    than    In    the    provloufl 
w««k. 

Copper,  Tin,  Lead  and  Zinc 

rnpprr — Males  were  hut  trlfllnn  and 
nuotatinn!)     waroelv     more     than     nominal 

Thei^   »•«,.   a    slightly    '••    '■■"■■      ■■"'    '•< 

the     latter     part     nf     H 

copper  wna   to  he   bad 

to      :il«24fr.      rash, 

fotirlh-<|uarler    delivery    -•  •-    i,..,,     ..,.., ..I 

at  24c.  reitular  term*      Cwnsuiners  will  iiol 


buy  until  they  have  learned  what  the  Gov- 
ernment   is    going    to    do? 

Messrs.  Baruch.  Brookings  and  Lovett,  of 
the  War  Industries  Board,  have  been  made 
a  purchasing  committee  in  behalf  of  the 
Allies.  Eugene  Meyer.  Jr..  has  been  ap- 
pointed   copper   buver    for    this    committee 

The  Washoe  and  Great  Falls  works  of 
the  Anaconda  Co  were  closed  on  .\ug.  27. 
owing  to  strikes,  wherefore  complete  sus- 
pension of  operations  in  the  Anaconda 
mines  immediately  followed. 

In  Arizona,  mines  of  the  Morenci  and 
Miami  districts  are  still  closed.  Bisbee  is 
reported   operating  at  about  80%    capacity. 

Copper  Sheets  are  quoted  at  37c.  per  lb. 
for  hot  rolled,  and  Ic  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  33c.  per  lb., 
f.o.b.    mill. 

Tin — This  market  was  very  dull,  with 
nothing  more  than  slight  fluctuations  in 
the  price.  At  the  close  Banka  tin  was 
quoted    at    583 'ii  5Hc 

Receipts  of  tin  concentrates  at  Liverpool 
in  July  were:  Bolivia.  943  gross  tons; 
Nigeria,  806 :  total.  174!)  tons,  containing 
1130  tons  metallic  tin. 

Tin  exports  from  the  Straits  in  July  were 
4460  gross  tons. 

The  production  of  Banka  tin  during  the 
half-year  ended  ,Tune  3n  was  6132  tons,  an 
increa.se  of  230  tons  over  the  first  half  of 
l!>l,'i.  Shipments  for  the  half-year  were 
8241  tons.  Stocks  on  June  30  were:  In 
Banka  and  Batavia,  211  tons:  in  Holland 
and  afloat,   1150  tons:  total.   1361  tons. 

Visible  stocks  of  tin  on  Aug.  1  as  re- 
ported bv  Messrs  Ricard  &  Freiwald  were 
as  follows,  including  tin  afloat:  Great  Brit- 
ain, 842!1  :  Holland.  1S82  :  other  Europe, 
2100:  United  States.  6867;  total,  in.368 
gro.ss  tons.  This  is  a  decrease  of  1087  tons 
during  July. 

Lead — There  was  no  change  In  the  situa- 
tion.     Transactions    were    insignificant. 

Zinc — Transactions  were  light.  Such  as 
were  reported   were  at  reduced  prices. 

Zinc  dust  Is  quoted  at  14c.  at  Denver, 
Colorado. 

Exports  of  zinc  ore  from  Haiphony.  Ton- 
kin, for  the  four  months  ended  April  30 
were  10.566  metric  tons,  a  decrease  of  1776 
tons  from  last  year. 

ZIrie  Sheeta — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100   lb.   fob.    Peru,    III  .   less   87f    discount. 


Other    Metals 

Alnmlnum — This  market  has  again  re- 
lapsed Into  conip.'iratlve  Inactivity :  No.  1 
ingots  are  quoted  at  48c.  per  lb.  New  York. 

Antimony — Scarcely  any  business  was 
done  We  quote  spot  at  14J''(i  ISJc.  and 
futures  at   14W14|c.   elf    In   bond 

nismnth — Unchanged  at  $3  60  per  pound 

rndmlum — Unchanged  at  J140W1  60  per 
pound 

Mekel — Steady  at  BOr  per  lb.  premium 
of    Be.    per    lb.    for   electrolytic. 

Qnleksllver — ITnciianged  at  tllR  San 
Frnnelato  reports  by  telegraph  1112. GO, 
market  steady. 

Cold.  Silver  and   Platinum 

Qnld — .Shipments  from  New  York  for  the 
week  were  16,000, nnn  (o  Japan,  »800,000  to 
Spain  and   1760, nnn  to  peni. 

Shipments  amounting  to  $7  600.000  In 
gold  have  been  made  recently  from  Japan 
to  British   India. 

Hllver — This  market  has  continued  strnnK 
with  ndvniiilng  iirlres  the  luist  week,  due  to 
small  stocks  In  I.<indon  and  New  York,  and 
the  urgent  demand  both  for  coinage  and 
comnierrlal  purposes  Owing  to  lower 
freight  and  Insiiranre.  via  the  radflc.  silver 
Is  being  shipped  to  the  Knsf  from  San 
Franrlsm.  and  buyers  are  paying  a  pre- 
mliim  over  I»ndon  prlre  on  arrount  of  this 
differential  in  losl  of  transportation.  Mar- 
ket   closed   strong 

Mexican  dollars  nt  New  York:  Aug.  JJ. 
6«Jc  ;  23.  «8|c  ;  24.  88|c.  ;  26.  «8»c  ;  27. 
C9c  :   Sf     t'c 


Sliver  stocks  in  Bombay  at  the  close  of 
July  amounted  to  1700  bars.  The  stocks 
in  Shanghai  at  the  same  date  were  15.100.- 
000   dollars  and    IK. 700.000   on   sycee   silver. 

The  Indian  government  currency  reserve 
on  July  31  amounted  to  2431  lakhs  of 
rupees  In  silver,  an  Increase  of  335  lakhs 
during  July. 

The  French  Mint  reports  that  no  gold 
pieces  were  coined  during  1916.  There  were 
struck  162,878,489  coins  of  silver,  having 
a  total  face  value  of  154.283,813  francs. 
This  is  the  largest  silver  coinage  ever  re- 
ported  in   a  year. 

rialinum — Unchanged  at  $103@10B. 

Psiladlam— Firm  at  $120«r'125. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo.,  Aug.  25 — Blende,  per  ton. 
high,  $76.90:  basis  r.n'>  Zn.  premium,  $75. 
medium  to  low,  $70'iifi5:  calamine  per  ton, 
basis  40e;  Zn,  $40'a  3S  :  average  selling 
price,  all  grades  of  zinc.   $74.40  per  ton. 

T-ead,  high,  $108,20:  basis  807c  Pb,  $105 
Wino;  average  selling  price  all  grades  of 
lead.  $103  46  per  ton. 

Shipments  the  week-  Blende,  13,634: 
calamine,  864:  lead.  1588  tons.  Value,  all 
ores  the  week,  $1.156.ni>n  Shipment  eight 
months:  Blende,  305.358  tons;  calamine, 
28,128  tons;  lead,  53.635  ton.s.  Value,  all 
ores  eight  months,  $30,258,600.  Increa.se 
over  eight  months  last  year:  Blende,  86,664 
tons ;  calamine.  10.808  tons :  lead.  14,975 
tons. 

Buyers  were  pleased  by  the  arrival  of  an 
added  number  of  cars  and  of  capacity  of 
40  to  50  tons  each,  making  a  record  ship- 
ment for  the  week  of  16.086  tons  of  all 
minerals.  Price  offerings  continued  strong 
to  the  weekend,  but  buying  became  easier 
at  the  close. 

PlalteTllle.  Wis.,  Aug.  2.1 — Blende,  basis 
60^  Zn,  $70  for  premium  ore.  down  to 
$65  for  medium  grade  lead  ore,  basis  80""; 
Pb,  $110  per  ton  Shipments  reported  for 
the  week  are  3565  tons  of  zinc  ore.  74  tons 
of  lead  ore.  and  426  tons  of  sulphur  ore. 
For  the  year  to  date,  the  figures  are:  92.601 
tons  of  zinc  ore.  4338  tons  of  lead  ore,  and 
18.698  tons  of  sulphur  ore  Shipped  during 
week  to  separating  plants  3541  tons  of 
ziivc  ore. 

Other  Ores 

Molybdenite — Unohanged   at    $2  10^2  20 

Manganese  Ore — Unchanged  at  $1  for 
high-grade  metallurgical   ore 

Iron  Ore — The  market  remains  quotable 
on  the  season  basis,  Mosabi  nontiessemer 
being  $6  05  If  has  Just  developed,  how- 
ever, that  In  case  of  making  sales,  some- 
thing tmusual  at  this  season,  shippers  would 
quote  an  advance  equal  to  the  cost  of  I.ake 
transport,  the  season  prices  being  based  on 
$1  Ijike  freight  The  Bethlehem  Steel  Co 
has  bought  a  moderate  tonnage  of  I,ake 
.Superior  ore,  on  «c. mint  of  the  shortage 
In  Imported  ore.  nnd  paid  ROr  above  the 
nominal  prices,  the  sale  being  based  on 
Lake  freight  of  $1  50  |(  Is  expected  wild 
charters  will  soon  ho  on  the  basis  of  $2 

ryrltes — Spanish    lump    quoted    nt     ISlc 

fier  <mlt  on  basis  of  10s  ocean  freight, 
uiyer  to  pay  war  risk,  excess  freight  and 
anv  duly  Oi-ean  freights  are  easier,  char- 
ters having  been  made  at  ^:s  6d  for  north- 
ern ports,  nnd  nt  40><  f..r  southern  imrls : 
further  amelioration  Is  expected  In  ocean 
rates. 

Tungsten  Ore — MIgb-grnde  ore  was 
quoted  at  $23'(i26  Low  grade  at  $19<r20 
High-grade  scheellfe  was  reported  sold  at 
$27fj  28  Sales  of  ore  of  all  kinds  amounted 
to  several  hundred  tons 

Iron  Trade  Review 

NK.M      3<IRK— \ug.    tS 


Kven  with  the  f.n- 
ment  of  steel  prices  ki 
band,  the  market  ha"  d 
adjusting  on  lis  own 
Age"  I'lttshurgh  ha" 
of  activity  and  the  bu 
almost  uniformly  al    11 

The  trade  Is  much  at 
1.1  which  the  readjust!' 


nt  announce- 
o  be  close  at 
ne  further  re- 
t.  says  "Iron 
le  chief  scene 
Inne  has  l>een 
line  of  prices. 
to  the  extent 
111  go,   and   Is 
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not  helped  by  conflicting  advices  from 
Washing:ton  as  to  prices  to  Allied  govern- 
ments and  the  public.  In  the  absence  of 
power  to  enforce  a  uniform  price  for  the 
three  classes  of  buying,  the  Administration 
is  represented  as  turning  to  the  Senate  bill 
for  such  control  of  iron  and  steel  as  has 
been  provided  for  food  and  fuel.  Mean- 
while sentiment  grows  in  favor  of  substan- 
tially uniform  prices  to  the  Government, 
Allies  and  the  public  provided  there  is  the 
anthracite  type  of  adjustment  rather  than 
that   in   bituminous   coal. 

If  the  Government  adopts  the  proposal  to 
pay  higher  prices  for  finished  steel  to  high- 
cost  mills,  pig  iron  may  escape  regulation 
except  that  due  to  the  expected  reduction 
in  coke. 

PITTSBVRGH — Aug.    28 

There  is  no  further  light  from  Washing- 
ton as  to  what  the  Government  will  do  in 
the  matter  of  steel  prices,  either  for  itself, 
its  Allies  or  the  general  trade.  A  hint 
that  Washington  is  thinking  of  lower  prices, 
in  general,  than  has  been  surmised  was 
furnished  by  the  fixing  of  coal  prices  last 
week  on  a  general  basis  of  about  $2,  when 
the  lowest  forecast  had  been  $2.50,  but  coal 
interests  have  some  expectation  that  the 
Government  may  consent  to  raise  the  price 
somewhat.  No  action  has  been  announced 
as  to  coke  prices,  but  such  announcement 
is  expected  in  the  near  future,  at  $3.75 
or  $4  if  coal  stays  at  $2,  but  otherwise 
at  a  somewhat   higher  figure. 

The  Government  continues  to  place  orders 
for  steel,  but  the  tonnages  are  not  large 
in  the  aggregate,  and  the  proportion  of  the 
steel  output  that  is  being  absorbed  by  the 
Government,  or  is  likely  to  be  absorbed 
in  the  next  few  months,  is  decidedly  smaller 
than  was  estimated  a  couple  of  months  ago. 
possibly  not  over  lOrj.  When  shipbuild- 
ing is  in  full  swing,  six  months  or  more 
hence,  the  proportion  may  be  2  0^^.  Steel 
for  the  European  Allies  remains  a  consid- 
eration for  future  business,  although  an 
occasional  order  is  being  placed  now  for 
some  specialties. 

Domestic  buyers  of  steel  continue  their 
waiting  attitude  and  are  exhibiting  the 
greatest  patience.  The  mills  are  interested 
simply  in  shipping  against  orders  and  con- 
tracts now  on  books,  their  greatest  hope 
being  that  the  bulk  of  this  tonnage  can 
be  converted  into  shipments  before  there 
is  any  serious  break  in  the  market. 

None  of  the  regular  finished  steel  prod- 
ucts is  quotable  at  lower  prices  than 
formerly,  although  the  tone  of  the  market 
is  softer  In  unfinished  steel  there  have 
been  further  declines  and  bessemer  and 
basic  iron  are  quotably  lower  while  in  all 
districts  pig  iron  prices  are  largely  nominal- 
In  the  local  market,  heavy  melting  steel 
is  stronger,  the  Carnegie  Steel  Co.  having 
made    some    purchases    at    $38. 

rig  Iron — Some  odd  lots  of  bessemer  iron 
have  been  purchased  by  a  producer  at  $50 
and  $52.  valley,  and  there  is  more  to  be 
had  at  $52.  representing  $1  decline  in  the 
week  and  $3  from  the  top  point.  A  curious 
sale  of  basic  from  an  eastern  furnace  has 
been  made  for  delivery  in  this  general 
district  at  a  price  equal  to  $45-75,  valley. 
but  this  does  not  make  a  market.  It  is 
assured  that  basic  could  be  bought  at  $50. 
or  $4  under  the  recent  maximum.  There 
is  no  regular  buying  to  make  a  market, 
or  prices  in  general  would  probably  be 
lower.  We  quote:  Bessemer,  $52;  basic, 
$50;  malleable  and  foundry,  $53®  55.  f.o.b. 
valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

Steel — Billets,  which  a  week  ago  were 
offered  at  $85.  afterwards  sold  at  $80  in 
small  lots  and  now  there  are  offerings 
at  $75  without  finding  enough  takers  to 
absorb  the  offerings,  Slabs  are  also  offered 
at  $75.  Last  offerings  of  sheet  bars  were 
at  $85.  The  market  is  simply  sagging, 
without  displaying  any  life  at  all.  Forging 
billets    are    lower,    being    offered    at     $95. 


STOCK    QUOTATIONS 


STOCK     QUOTA  FIONS— Continued 


Ferroalloys 


Ferromanpanese — The  market  is  not 
quotably  changed,  prompt  and  balance  of 
year  being  $375*^400  and  first  quarter  or 
half  of  next  year.  $350.  The  trade  seems 
to  expect  lower  prices  eventually  rather 
than   higher. 

Coke 

Connellsville — The  market  stiffened  sharp- 
ly the  last  two  days  of  last  week,  weakened 
decidedly  on  Monday  and  firmed  up  today, 
on  prospects  of  poorer  car  supplies  on  ac- 
count of  diversion  of  coke  racks  to  comply 
with  Priority  Order  No.  1  in  favor  of  full 
car  supplies  for  the  shipment  of  Lake  coal. 
We  quote  spot  furnace  at  $13.50ffiJl4  and 
spot  foundry  at  $  1 4  fS  1 5.  per  net  ton  at 
ovens.  The  trade  still  awaits  fixing  of 
prices  by  the  Government  but  there  is  no 
line    on    when    this    will    occur. 


N.  Y.  EXCH.t 


Alaska  Gold  M 

Alaska  Juneau  ,  .  . 
Am.Sm.i  Ref,.com. 
Am.  Sm.  &  Ret  .  pf. 
Am.  Sm.  See,  pf.,  A 
Am.  Sm.  Sec,  pi.  B. 

Am.  Zinc 

Am.  Zinc,  pf 


Butte  &  Superior. 

Cerro  de  Pasco 

Chile  Cop 


Chlno 

Colo. Fuel  &  Iron.  .  . 

Crucible  Steel 

Dome  Mines 

Federal  M.  &  S. .  -  . 
Federal  M.&S..pr. 


ctf. 


;Nor.. 
Greene  Cananea 
Gulf  States  Steel. . . 

Homestake 

Inspiration  Con. . . 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 
Miami  Copper 


Nev.  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

Ray  Con 

RepubllcI.&S.,com. 
RepubllcI.&S.,pf. 

Sloss-Shemeld 

Tennessee  C.  AC.  . 
U.S.  Steel.com.... 
U.S.  Steel,  pf 


N.  Y.  CURBt 

Big  Ledge 

Butte  ANY 

Butte  C.  &  Z.    ... 

Caledonia   

Calumet  &  Jerome. 
Can.  Cop.  Corpn. . 


Ferber 

First  Nat.  Cop...  . 

Goldfleld  Con 

Goldtleld  Merger. . 


Howe  Sound  - 
Jerome  Verde. 
Kerr  Lake.  . . . 
Magma  ,  . 


Mllford 

Mohican 

Mother  Lode  .  . . 
N.  Y.  &  Hond 
Niplssing  Mines.. 

Ohio  Cop 

Ray  Hercules  . . . 


Richmond , 
Rochester  Mines. 
St.  Joseph  Lead.. 
Standard  S.  L.... 

Stewart 

Success   

Tonopah   

Tonopah  Ex  

Trlbulllon       

Troy  Arizona 

United  Cop 


United  Verde  Ext. 

United  Zinc   

Utlca  Mines 

White  Knob.  pf. .  . 
Yukon  Gold 


SAN  FRAN." 


Best  i  Belcher 

02 

.12 

Challenge  Con 

.01 

.05 

Con.  Virginia 

,14 

Gould  &  Curry      . . 

J. 02 

Hale  &  N'orcross.. . . 

.03 

Jacket-Cr.  Pt 

.11 

Mexican 

.08 

.60 

Ophlr 

OS 

.01 

Savage   

03 

Sag  Belcher   

02 

Sierra  Nevada 

06 

.2S 

Utah  Con      

02 

Belmont          

4.70 

Jim  Butler   

.90 

MacNamara 

.14 

Midway     

.12 

Mont -Tonopah, . . , 

.20 

North  Star 

.10 

Reacue  Eula     

.20 

West  End  Con 

.6.S 

Comb.  Frac 

.03 

D'fleld  Daisy 

.03 

Florence 

.13 

.27 

Kewanas       

.12 

Nevada  Hills 

.13 

Nevada  Packard.. . 

.31 

Round  Mountain.. . 

.27 

silver  Pick      

.08 

White  Caps 

1   42! 

Big  Jim      

!   69 

United  Eastern      .  . 

4  20 

BOSTON  EXCH.» 

Aug.  2S 

981 

.50 

64 

Ariz.  Com..  cMs. . . . 

Hi 
.25 

21 

Butte-Ballaklava..  . 
Calumet  4  Ariz. . . . 
Calumet  &  Hecla.. . 

Centennial    

Copper  Range 

Daly  West    

Davis-Daly 

East  Butte 

.55 
791 

545 
17 
561 
21 

78 

Hedley 

IS 

2 

Isle  Royale 

Lake '.'.'.'.'.'.'.'. 

La  SaUe 

27, 

9 
3 

Mason  Valley 

Mass 

6 
11 

Mayflower 

Michigan 

I 

79 

New  .Arcadian 

New  Idria 

3 
13 

-North  Butte 

North  Lake 

Olibway 

Old  Dominion 

16 

1 

5i' 

85  i 

89 

St.  Mary's  M.  L.  .  . 

74 

71 

Shannon 

Shattuck-.Arlz 

.1' 
2i 

So.  Utah 

.16' 

Superior  &  Boat.. . . 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelfg,  pf. . . 

Utah  Apex   

Utah  Con   

Utah  Metal 

49  i 
2! 
16 

Wolverine   

Wyandot 

15 
.30 

BOSTON  CURB*  / 

lug.  28 

Maska  Mines  Corp. 
Bingham  Mines.  .  .  . 

Boston  Ely     

Boston  &  Mont  . . 
Butte  &  Lon'nDev. 

Calaveras   

Calumet-Corbin.. .  . 

Chief  Con 

Cortez        

CrowD  Reserve. . . . . 
Crystal  Cop 


Intermounialn 
Iron  Cap,  Com... 
Iron  Cap  Cop..  p(. 
Mexican  Metals. 


New  Baltic 

New  Cornelia. 

Oneco 

Pacific  Mines. 


SALT  LAKE* 


Black  Jack 

Cardiff     

Colorado  Mining. 


Gold  Chain 

Grand  Central, . .  . 

Grand  Gulch 

Iron  Blossom 

Lower  Mammoth.. 

May  Day 

Moscow 


Silver  King  Con.. 

Sioux  Con 

So.  Hecla 

Uncle  Sam 

W^bert   


TORONTO* 


Bailey  

Beaver  Con  

Buffalo  Mines 

Chambers  Ferland. 

Conlagas 

Hargraves 

La  Rose 

Peterson  Lake. . .  . 

Right  of  Way 

Temlskamlng 

Wettlaufer-Lor 

Dome  F,.\ten 

Dome  Lake 

Foley  O'Brien 

Holllnger 


West  Dome, 


t  60 
4  75 
1   57 
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Cresson  Ct_ 

Doctor  Jack  Pot. , 

Elkton  Con 

El  Paso 

Gold  Sovereign 

Golden  Cycle 

Granite 

Isabella 

Mary  McKlnney., 


Vindicator 


[Alaska  Mexl 
(Alaska  Tre'dwell 
I  Burma  Dorp 


Oroville 

(Santa  Gerfdls. 
ITomboy 


0  12 
0  15 
0  10 
0  18 


*  Bid  prices,     t  Closing  prices,    t  Last  Quotatlooa. 
MONTHLY    AVERAGE    PRICES    OF    METALS 


silver 

New  York 

London 

1915 

1916 

1917 

1915 

1916 

1917 

January 
February 
March  ... 

April 

May    ,  ,  . 

June 

July 

August    .  - 
September 
October  , 
November 
December  . 

48.855 

48  477 
50.241 
50.250 

49  915 
49  034 
47  519 
47.163 
48 , 680 
49  385 
51,714 
54-971 

56,775 
56.755 
57  935 

64  415 
74  269 

65  024 
62.940 
66.083 
68  515 
67.855 
71,604 
75.765 

75  630 
77  585 
73.861 
73.875 
74.745 
76.Q71 
79.010 

22  731 

22  753 

23  708 
23  709 
23  570 
23  267 

22  597 
22 , 780 

23  59! 
23  925 
25  094 
26.373 

26  960 
26,975 
27,597 

30  662 
35  477 

31  060 
30  000 
31.498 
32.584 
32.361 
34.192 
36.410 

36  682 

37  742 
36  410 

36  063 

37  940 
:i'i.06.'> 
40.110 

Year   . .  . 

49 . 684 

65  661 

23  67531.315 

New 

York 

London 

Electrolytic 

Standard 

Electrolytic 

1916 

1917 

1916 

1917 

1916    1     1917 

Jan 

24  008 

28.673 

88.083 

131.921 

116,167  142.895 

Feb.  . 

26  440 

31.750 

102  667 

137  895 

133. 167(148.100 

Mar  . . 

26  310 

31.481 

107.714 

136.750 

ISoOOO'lSlOOO 

April 

27.895 

27.935 

124.319 

133  842 

137  389  147   158 

May 

2S  625 

28.788 

135  457 

130.000 

152.522  142  000 

26  001 

21,!I62 

112.432 

lO.OOO 

137.455  142  0  0 

July  .  . 

23-865 

26.620 

95.118 

128.409 

125.500;140,409 

Aug. .  . 

26.120 

110.283 

126.304  

Sept  - . 

26  -  855 

113.905 

134.071 

Oct 

27.193 

122.750 

142.523 

Nov  . . 

30  625 

134.659 

155.432 

Dee. . . 

31.890 

145.316 

162.842 

Y-ear 

27.202 

116.059 

138  281 

New 

York 

London 

1916 

1917 

1916    1    1917 

41  825 
42,717 
50  741 
51.230 
49.125 
42,231 
38  510 
38  565 
38  830 
41.241 
44.109 
42.635 

44  175 
51  420 
54,388 
55,910 
63   173 
f2  053 
62.570 

I79,466!212.0S3 

August 

169  870 
171.345 
179.307 
186.932 
183.368 

December 

Av  year 

43.480 

182  096 

New  York 

St    Louis 

London 

1916  j   1917 

1916 

1917 

1916 

1917 

January 
February 

March 

April 

May      

June     .... 

July 

August    . .  . 
September 
October  .    . 
November 
December  , 

5,921 
6,246 
7,136 
7  630 
7,463 
6  936 
6,352 
6,244 

6  810 

7  000 
7  042 
7.513 

7.626 
8.636 
9.199 
9.288 
10.207 
11   171 
10.710 

5.826 
6.164 
7.375 
7.655 
7.332 
6.749 
6.185 
6.088 
6  699 
6  898 

6  945 

7  405 

7.530 
8.595 
9.120 
9  158 
10 . 202 
11   12 
10  644 

31    167 

31  988 
34  440 
34,368 

32  967 

31  on 

28,137 

29  734 

30  786 
30  716 
30  500 
30  500 

30.500 
30 . 5C0 
30  -  .500 
30.500 
30.5C0 
30.500 
30.500 

Year   . , . 

6.853 

6  777 

31.359 

New  York 

St    Louis 

London 

1916 

1917 

1916 

1917 

1916 

1917 

16.915 

9.619 

16.745 

9.449 

89  810 

48  329 

Feb 

18.420 

10.045 

18.260 

9.875 

97  762 

47  000 

Mar  .... 

16  846 

10  .300 

16.676 

10   1.30 

95  048 

47  000 

April 

16  695 

9.459 

16.525 

9  289 

99  056 

54.632 

May 

14.276 

9  362 

14  106 

9   192 

94  217 

54.000 

11.752 

9.371 

11.582 

9.201 

68.591 

54.000 

July  .... 

8.925 

8.643 

8,755 

8.473 

50  750 

54.000 

8.730 

8.560 

51  587 

Sept 

8.990 

8  820 

52  095 

9.829 

9.659 

54.159 

Nov 

1 1 . 592 

11  422 

56  023 

Dec 

10.666 

10  495 

55  842 

Year.. 

12.804 

12.634 

72  071 

Pig  Iron, 

Bessemert 

Basic: 

No.  2 
Foundry 

1916  1   1917 

1916 

1017 

1916 

1917 

Jantiary 

February.... 

March 

April 

May 

June 

July 

August 

September.. 
October.  . . 
November.. 
December. . 

S21.60 
21.16 
21.81 
21   65 
21.78 
21  95 
21  95 
21.95 
22.88 
24  61 
30  07 
35  16 

S35  95 
36.37 
37  37 
42.23 
46  94 
54.22 
57.45 

$18  78 

18  93 

19  20 

18  95 

19  11 
18  95 
18  95 
18.95 
19.58 
21.26 
28.18 
30  95 

$30  95 
30  95 
33  49 
3S  90 
42  84 
50.05 
53.80 

$19  70 
19  51 
19  45 
19  45 
19  58 
19  34 
19.20 
19  22 
W  53 
21   SI 
28  55 
30  70 

$30  95 
30  95 
35  91 
40  06 
43  60 
60   14 
63. 95 

Year 

S23  88 

'$20  98 



$21   16 

f  As  reported  by  W.  P.  Snyder  4  Co. 


412  ENGINEERING  AND  MINING  JOURNAL  Vol.  104,  No.  9 

iiuiiumuiumiiimiDiuii]nmmmuiwiiuHmiiiiiiuuniiimiiimiiiiiiiiiMiiiiiiiiiiiiiiiiuinii»iiiiiniiimiiuiiiiriuiin»iiiiiiiMiiiiiiiiiMiiiiiiiii»iiiiMiMn^ 


The  Mining  Index 
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This  Index  is  a  convenient  reference  to 
the  current  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  We  will  furnish  a 
copy  of  any  article  (if  in  print)  in  the 
original  language  for  the  price  quoted. 
Where  no  price  is  quoted  the  cost  is  un- 
known. Inasmuch  as  the  papers  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  followitig  prices;  20c.  each, 
six  for  Jl.  33  for  >5.  and  100  for  $15.  When 
remittances  are  made  In  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons  if  so  requested. 


COPPER 

V712 — ALASKA— The  Mining  Industry  in 
the  Territorv  of  Alaska  During  the  Year 
1915.  Sumner  S.  Smith.  (Bull.  142.  U.  S. 
Bureau  of  Mines,   1917;  65  pp.,  illus.) 

7713 — ALLOY  —  Aluminum-Copper,  Its 
Properties  and  Minute  Structural  Features, 
James  Scott.  (Met.  Ind..  Aug.,  1917  ;  2  pp., 
Illu.s.) 

7714 — ELECTRIC  SMELTING  of  Copper 
Ores.  W.  Dewar.  (Min.  Mag.,  June.  1917; 
7    pp.,    Illus.) 

7715  — ELECTROLYTIC  REFINING  — 
Bv-Products  in  Electrolytic  Copper  Refin- 
ing. Lawrence  Addicks.  (Met.  and  Chem. 
Eng..  Aug.   15    1917;  71  pp..  illus.)     40c. 

771(i__HARr>NESS  of  Hard-Drawn  Cop- 
per. E.  H.  Peirce.  (Advance  copy,  Am. 
Soc.  for  Testing  Materials,  June,  1917 ;  8 
pp..  Illus.) 

7717 — JEROME  Mining  District.  W.  P. 
Staunton.  (Min.  and  Oil  Bull..  Aug.,  1917  ; 
5    pp.,    Illus.) 

7718 — MIAMI.  ARIZONA — The  Discov- 
ery— I.  T.  A.  Rickard.  (Min.  and  Sci. 
Press.  Aug.  4.  1917:  6  pp.,  Illu.s.)     20c. 

7719 — ORES  of  Copper.  Lead,  Cold  and 
Silver.  Chas.  H.  Fulton.  (Tech.  paper  143. 
U.  S.   Bureau  of  Mines.   1916:   45  pp.) 

7720 — PRI.VCE  ALBERT  MINE — Notes 
on  the  Treatment  of  Copper  Ore  from  the 
Prince  Albert  Mine.  J.  D.  Connor.  (So. 
Australia    Dept     of  Mines.    1917:    3   pp.) 

7721 — SMF.LTINC,  FI'RNACE: — Non-Re- 
versing ReRcneratlve  Furnace  for  Copper 
Smelling  Walter  C.  Perkins.  (Min.  and 
Scl    Press.  June  2.  1917:  Sj  pp.,  Illus  )     2nc. 

7723 — I'NITED  STATES — Production  of 
Copper  In  the  t'nited  States  In  1916.  B.  S. 
Butler.  (Advance  copy,  U.  S.  Gcol.  Surv., 
1917:   4  pp  ) 

7724 — I'TAH — Oeology  of  the  Deep  Creek 
Region,  I'tah  Albert  B.  Reagan.  (Salt 
Ijike  Min.  Rev.  June  30,  1917:  3J  pp., 
Illus.) 


7727 — AUSTRALIAN  Practice  In  Pump- 
Dredglng.  Arthur  H.  P.  Mnllne.  (Min. 
Mag.  July,  1917;   15  pp  ,  Illus.) 

772S — DESIGN  —  Three  Big  American 
Oold-Drertgcs.  (Min.  Mag..  June,  1917;  4i 
pp.    Illus.) 

7729- DREDGING  REGI'LATTONS  In 
the  Yukon  J  A  Mardonnld  (Eng.  and 
Min    Joum.  May  B.  1917:  J  p)      20c. 

77.10 — SAFEOrARI'i.N'G  of  n  Gold 
Dredge  (Bull  R.  Ind  Accident  Commis- 
sion of  Calif.  June.   1917:  23  pp.  Illus  ) 

7731— TIMHERING  In  Deep  Placer  Min- 
ing. Harold  T  Power.  (Min.  and  Scl. 
Pr«i».   Aug     11.    1917:    31  pp..   Illus)      ZOc, 

<I01,n    ANI>   »II,VF.ll— CTANinlNO 

772(i__I,IBKRTY  BRI.I.— Mercury  Trap 
Albert  G  Wolf  (Min.  and  Sri  Press,  Aug. 
11.    1917  ;    1    p..    Illus  )      20r 

77JB — \VT-;st  Xl'STR/Tt.IA — Ore  Treat- 
ment at  the  Perseverance  Mine  Kalgonrlle. 
We,t  AuMrnlln  W  11  Cloutman  (Min. 
Mag.  Julv  1»17.  concluded  from  June  Is- 
sue :   (I  pp  > 

oot.n  ^^sn  sii.vkr — of.nkrai, 

7732  — ALASKA— Th^  Mining  Industrj-  In 
the  Terrllorv  of  Alnokn  I>nring  the  Year 
191B  Sumner  S  Smith  (Bull  142,  IT.  a 
Bureau  of  Mine..    1917  ,   65  pp.  Illus  ) 

771J BOLIVIA — Oruro  TIn-Sllver  Dis- 
trict.    Bolivia,     Francis     Church     Lincoln. 


(Min.  and  Sci.  Press.  Ju'y  14.  1917;  IS  pp., 
illu.s.)      2flc. 

7734 — BULLION  ASSAYS — Influence  of 
Base  Metals  in  (jold  Bullion  Assaying. 
Frederic  P.  Dewey.  (Bull.  27.  A.  L  M.  B., 
July,   1917  ;  8  pp.)      40c. 

7735 — DEMMINC,  MINES  —  Operation 
and  Equipment  of  Demming  Mines  in  Owy- 
hee. Will  C.  Higgins.  (Salt  Lake  Min. 
Rev.,  Julv  30,  1917:   6  pp.,  illus.) 

7736— FLOTATION  Tests  on  Gold  Ores. 
Edwin  Jovce.  (Min.  and  Scl.  Press,  Aug. 
11.   1917  ;    U  pp.)      20c. 

7738 — ORES — The  Ores  of  Copper,  Lead, 
Gold  and  Silver.  Chas.  H.  Fulton.  (Tech. 
paper  143,  U.  S.  Bureau  of  Mines.  1916 ; 
45   pp.) 

7739 — QUEENSL.\ND  —  New  Minnie 
Moxham  Gold  Mine.  Northcote.  E.  Cecil 
Saint-Snith.  (Queensland       Govt.       Min. 

Journ.,  June  15.  1917:  33  pp.,  Illus.) 

774n — QCEENSL.XND  —  The  Charters 
Towers  Goldfield — V.  J.  H.  Reid.  (Queens- 
land and  CJovt.  Min.  Joum.,  June  15,  1917  ; 
12  pp.,  illu.s.) 

7741 — SP.MN — Note  sur  la  Presence  de 
ror  dans  les  Conglomerats  Triasiques  de 
Catalogue.  N.  Pegouiin.  (Bull.  Soc.  de 
rind.   Minerale,   1916;    22   pp.) 

7742 — ^^■EST  AUSTRALIA — Ore  Treat- 
ment at  the  Perseverance  Mine,  Kalgoorlie. 
West  Australia.  W.  R.  Cloutman.  (Min. 
Mag..  May,  June,  1917;  5  pp..  illus.)  To 
be  concluded. 

IRON    ORE    DEPOSITS,    MINING.   ETC. 

7743 — CHILE — The  Bethlehem-Chile  Iron 
Mines.  (Tenlente  Topics.  July.  1917;  6  pp.. 
illus.) 

7744 — CHILE — The  Feasibility  of  an 
Electric  Iron  and  Steel  Industry  In  Chile. 
(Tenlente  Topics.  July,  1917;  61  pp.,  Illus.) 

7745 — PACIFIC  COAST — Outlook  for 
Iron  and  Steel  on  the  Pacific  Coa.st.  Ernest 
A.  Hersam.  (Min.  and  .Sol.  Press,  July  28, 
1917  :   6  pp..   Illus  )      20c. 

7746 — SOUTH  RUSSIA'S  Iron  Industry. 
(Ru.ssia.  July.  1917;   14  pp.,  illu.s.) 

IRON     AND     STEEL — MHTALU'ROY 

7747_ALLOY  STEEL  HARDENING — 
The  Penetration  of  the  Hardening  Ettect 
In  Chromium  and  Copper  Steels.  L.  Grenet. 
(Advance  copy,  Iron  and  Steel  Inst.,  May, 
1917:    8   pp.) 

7748 — ALLOY  STEELS— Topical  Discus- 
sion on  the  Role  of  the  Several  .MIoyIng 
Elements  In  the  Allo.v  Steels.  (Advance 
copv.  Am.  Soc.  for  Testing  Materials.  June, 
1917:  42  pp..  Illus.)  The  Role  of  Man- 
ganese. Henry  M.  Howe  ;  The  Role  of  Nick- 
el. R.  R.  Abbott  :  The  Role  of  Silicon.  W.  E. 
Ruder  ;  The  Role  of  Vanadium.  G.  L  Nor- 
rls ;  The  Role  of  Chrome-Vanadium,  F.  J. 
Grimth.s. 

7749 — ALLOYS — Magnetic  and  Other 
Properties  of  Iron-Aluminum  Alloys  Melted 
In  Vacuo.  Trvgve  D.  Yensen  and  Walter  A. 
Gatward.  (Boll  95.  Univ.  of  III..  Jan.  29, 
1917 :    54   pp.,    Illus.) 

7449a— CARBi..,  MONOXIDE  Poisoning 
In  the  Steel  Industry  J  A  Watklns. 
(Tech  pa|>er  156.  U  S.  Bureau  of  Mines, 
1917:    19  pp..  Illus  ) 

7750— CASE  H.\RDENING  — The  Case 
Hardening  of  Iron  by  Rornn  N  Tschls- 
chewskv  (Advance  i-opv  Iron  and  Steel 
Inst..  Mav.  1917  ;  3  pp.   Illus  ) 

77ni_CAST  IRON  COMMITTEE — Re- 
port of  Committee  A -3  on  Cast  Iron  (Ad- 
vance copy.  Am    Soc    for  Testing  Materials, 


June,  191^:  li  pp.  Ilhis  ) 
7752— CM  I  Lie— Blast     F 


Feaslbllltv  of  an 
el  Induslrv  In  Chile 
,  1917  ;  6J  pp.  Illus  ) 
—  Rep.>rt  of  Commlt- 
IroM    and    .Steel. 


Corral       (Tenlenlf 
pp.,  Illus) 

7753— CHILF^  The 
Electric  Iron  and  Ste 
(Tenlente  Tot>lrs.  July 

7754_CORROSION- 
tee    A -5    on    Corrosion 

(Advance  copv.  Am    Soc    for  Testing  Mate- 
rials. June.  1917;   33  pp.  Illus) 

7755— ELECTRIC  FURVACE  —  Anneal- 
ing and  Heat  Treatment  of  Steel  and  Melt- 
ing of  Non-Ferroiis  Metals  In  the  Electric 
Furnace  T  F  Bnllv  (Mr|  and  Chem. 
Eng  Julv  15.  ini;  ;  2>  pp.  Illus)  Paper 
before  Cleveland   Eng    Soc       4nc 

7756- ELECTRIC  FURNVCE  In  the 
Steel  Casting  Plant  R  F  Fllnterman. 
(Advance  copy.  Am.  Klerirochem  Soc. 
iUir,   KIT:  »  pp) 


7757— ELECTRIC-FURNACE  PLANT— 
Quality  Steel  on  a  Quantity  Basis.  H.  Cole 
Estep  (Iron  Tr  Rev.  .Apr.  5,  1917;  6 
pp.,  illus.)  Description  Hesa  Steel  Corpora- 
tion's plant  in  Baltimore.     50c. 

7758 — ELECTRIC  STEEL — Comments  on 
the  Electric  Steel  Industrj-.  John  A.  Math- 
ews. (Advance  copy,  Amer.  Electrochem. 
Soc,  May,  1917:  8  pp.) 

7769— ELECTROMETRIC  TITRATION 
— A  Convenient  Apparatus  for  Electro- 
metric  Titration  Depending  on  the  Change 
of  Oxidation  Potential  and  Its  .Application 
to  the  Determination  of  Sni.ill  (juanttties 
of  Chromium  in  Steel.  G.  L  Kelley,  J.  R. 
Adams  and  J.  A.  Wilev.  (Journ.  Ind.  and 
Eng.  Chem.  -Aug.  1.  1917:  2J  pp.,  Illus.) 

7760  —  FERRO-URANIUM — Preparation 
of  Ferro-Uranium.  H.  W.  Gillett  and  E.  L. 
Mack.  (Tech  paper  177,  U.  S.  Bureau  of 
Mines,   1917  :   46   pp.,   Illus.) 

7761— FOK(iiNG  \ERSUS  HEAT 
TREATME.VT  of  Steel  D.  K.  Bullens. 
(Iron  Age,  May  24.  1917:  4  pp.,  Illus.)     20c. 

7762— FOUNDRY  PROCESSES  —  Metal- 
lurgical Processes  In  the  Foundry :  Use  of 
Ferromanganese.  Ferrosilioon.  Chills  and 
Iron  Molds.  Alexander  E  Outerbrldge,  Jr. 
(Met.  and  Chem.  Eng..  July  1,  1917;  5} 
pp.,    illus.)      40c. 

7763— MACHINERY  AND  LABOR— Ma- 
chinery and  Steel  Plant  Labor.  Chas.  Rei- 
tell.  (Iron  Age,  May  10.  1917:  3J  pp.) 
20c 

7765— MICROSCOPY  of  Steel.  The.  Bert- 
ram J.  Smart.  (Min  and  Eng  Rev..  Mav 
5.  1917:  43  pp..  illus.)  Lecture  to  Eng. 
Assn.   of  N.   S.   W.   Apr.    12.    1917.      40c. 

7766 — MOLDS — Reducing  Cost  of  Ingot 
Mold.s.  (Iron  Tr.  Rev..  Apr.  19.  1917;  4* 
pp.,  illus.)     20c. 

7767 — OXIDES — The  Ferrous  Iron  Con- 
tent and  Magnetic  Susceptibllltv  of  Some 
Artificial  and  Natural  Oxides  of  Iron.  R 
B.  Sosman  and  J.  C  Hostetter.  (Bull.. 
A.  I.  M.  E.  June.  1916:  25  pp..  Illus.)     40c 

7768— PACIFIC  .COAST  —  Outlook  for 
Iron  and  Steel  on  the  Pacific  Coa.st.  Ern- 
est A.  Hersam.  (Min.  and  Scl.  Press.  July 
28,    1917 :    6   pp.,    Illus.)      20c. 

7769— RUSSIA— South  Russia's  Iron  In- 
dustry.     (Russia.  Julv.  1917:   14  pp..  Illus.) 

7770- SHELL  STEEI,— The  Composition 
of  Shell  Steel  Reginald  Trautschold.  (Met. 
and  Chem    Eng.  Aug.  1.  1917;  2  pp..  Illus.) 

7771— SIBERIA— I,e  Bassin  MInler  De 
Kouznetzk  (SlWrie).  J.  VIchnlak.  (Gfnl* 
Cl\il.  June  2.  1917:  2  pp.  Illus)     4nc. 

7772— SINTERING  FLUE  DUST  at 
Mingo  Junction  Works  of  Carnegie  Steel 
Co.  H.  V.  Schlefer.  (Iron  Age.  Mav  Jl, 
1917:  51  pp     Illus.)     «ftc 

7773 — STEEL  COMMITTEE— Report  of 
Committee  A-1  on  Steel  (.Advance  copv. 
Am.  Soc  for  Testing  Materials.  June.  1917; 
39  pp.  Illus) 

7774— STEEL  INGOT  DEFECTS  J  N 
Kllbv  (Advance  copv.  Iron  and  Ste«l  Inst, 
May!    1917  ;    21    pp.    llliis  ) 

7776 — TESTS — Charpv  Impact  Tests  on 
Steels  J.  J  Thomas  (Iron  Tr  Rev..  Apr 
19  1917:  IS  pp.  Illus)  Abstract  of  paper 
before  Am.   Soc    Testing   Materials.      lOc. 

777S_TOOL  STEEI.  —  Art  In  Making 
Crucible  Tool  Steel  (Iron  Tr  Rev.  June 
14.  1917:  4?  pp.  Illus  )     ;nc 

7777— WAR— What  Peace  Means  to  Steel 
Trade.  Samuel  A  Benner  (Iron  Tr.  Rev. 
Apr    19.   1917:    4)   pp.  Illus)      20c 

777'  -WROUGHT  IRON— The  Influence 
of  High  Temperature  Ui>«n  the  Elastic  and 
Tensile  Properties  of  Wrought  Iron.  Frank 
A  Epps  and  E  EInev  Jones  (Met.  and 
Chem.  Eng..  Julv  IB.  1917:  5  pp.  Illus.) 
40c 

777<>_WROrGHT-inoN  COMMITTEE 
—Report  of  Committee  A -2  on  Wrought 
Iron  (  \dvance  copv.  Am  Soc.  for  Testing 
Materials.     June,   1917:  15  pp.) 


IKAn  ANH  7INr 


7780 — CAD\'  ' 
Method  of  S. 
and    the    l4«ti 
rally      Eric  .!■' 
Eng    Chem.    Jul 


"  VTIOV    A  New 

'r.-iin   (^admhim 

'ion    lodometrl- 

'  'oum    Ind    and 
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7781 INDO-CHINA — Note    nu    Sujet    de 

In  Creation  E\-entiielle  d'line  I'slne  h  7lnc  au 
Tonkin  A  I/ochard  (Bull  Soc  de  1  Ind. 
Mlneraie,   1»16;   IB  pp.  Ulus  ) 
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7782 — ELECTROMETRIC  TITRATION 
of  Zinc.  F.  Russell  V.  Blchowskv.  (Journ. 
Ind.    and   Eng.    Chem..   July.    1917;    2J   pp.) 

7783 — GOLD  BULLION  ASSAYS — Influ- 
ence of  Base  Metals  in  Gold  Bullion  As- 
saying. Frederic  P.  Dewev.  (Bull.  127. 
A.  I.  M.  E.,  Julv,  1917;  8  pp.)      40c. 

7784 — KANSAS  —  The  Economic  Re- 
sources of  the  Kansas  City  Zone.  Arthur 
J.  Boj'nton.  (Journ.  Ind.  and  Eng.  Chem., 
July,   1917  :    5J   pp.) 

7785 — KANSAS-OKLAHOMA — The  New 
Zinc  Fields  of  Kansas-Oklahoma.  Winthrop 
P.  Haynes.  (Journ.  Ind.  and  Eng.  Chem., 
July,   1917  :  2^   pp.,  illus.) 

7786— LOWER  MISSISSIPPI  VALLEY 
The  Metallurgy  of  Lead  Ores  in  the  Lower 
Mississippi  Valley.  Herman  Garlichs.  (Ad- 
yance  copy,  A.  I.  M.  E..  Oct.,  1917  ;  7  pp.) 
40c. 

7787 — ORES — The  Ores  of  Copper.  Lead, 
Gold  and  Silyer.  Chas.  H.  Fulton.  (Tech. 
paper  148.  U.  S.  Bureau  of  Mines,  1916; 
45    pp.) 

7788 — POTTERY — The  Zinc  Works  Pot- 
tery. Edward  Mackay  Johnson.  (Met.  and 
Chem.   Eng..  May  1    1917;  23  pp.)      40c. 

7789 — RETORT  FURNACES — Operating 
Details  of  Zinc  Retort  Furnaces.  Edw. 
Mackay  Johnson.  (Met.  and'  Chem.  Eng.. 
Aug.    1.   1917:    23   pp..   illus.)      40c. 

7790 — SULPHUR  CONTENTS— The  Util- 
ization of  the  Sulphur  Contents  of  Zinc 
Ore.  H.  M.  Ridge.  (Journ.  Soc.  Chem. 
Ind..  July  16,  1917  ;   8*  pp.,  illus.) 

OTHER  METALS 

7791 — ALLOY  —  Aluminum-Copper.  Its 
Properties  and  Minute  Structural  Features. 
James  Scott.  (Met.  Ind..  Aug.,  1917  :  2  pp., 
illus.) 

7792 — BOLIVIA — Oruro  Tin-Silyer  Dis- 
trict. Boliyia.  Francis  Church  Lincoln. 
(Min.  and  Sci.  Press,  July  14.  1917 ;  1§ 
pp..  illus.)     20c. 

7793— CADMIUM  SEPARATION  —  A 
New  Method  of  Separating  Zinc  from  Cad- 
mium and  the  Latter's  Determination  lodo- 
metrically.  Eric  John  Ericson.  (Journ. 
Ind.  and  Eng.  Chem,.  July.  1917  ;  g  p.) 

7794— DETINNING — A  Short  History  of 
the  Detinning  Industry.  (Reactions,  Sec- 
ond Quarter,    1917:   4i  pp..  illus.) 

7795 — GERMANIUM — The  Occurrence  of 
Germanium  in  Missouri  and  Wisconsin 
Blendes.  G.  H.  Buchanan.  (Journ.  Ind. 
and  Eng.  Chem.,  July.   1917;  13   pp.) 

7796 — GOLD  BULLION  ASSAYS — Influ- 
ence of  Base  Metals  in  Gold  Bullion  As.say- 
ing.  Frederic  P.  Dewey.  (Bull.  127.  A.  I. 
M.  E..  July.  1917:  8  pp.)      40c. 

7797  —  IRON  -  ALUMINUM  ALLOYS— 
Magnetic  and  Other  Properties  of  Iron- 
Aluminum  Alloys  Melted  in  Vacuo.  Trygye 
D.  Yensen  and  Walter  A.  Gat  ward.  (Bull. 
95.  Univ.  of  III.,  Jan.  29,  1917  ;  54  pp., 
illus.) 

7798— MANGANESE— Queensland  Min- 
eral Deposits,  XII.  A  Review  of  Occur- 
rences.   Production,    Values    and    Prospects. 

B.  Dunstan.        (Queensland      Govt.     Min. 
Journ.    June  15.   1917;   7  pp.) 

7799— MOLYBDENUM— Ohlsen  Molyb- 
denite Claim,   Lappa,   North  Queensland.   E. 

C.  Saint-Smith.       (Queensland    Govt.     Min. 
Journ.,  June  15,  1917:  3  p.) 

7800 — PHOSPHOR-TIN  and  a  Volumet- 
ric Method  for  Its  Analysis.  Richard  Ed- 
win Lee.  W.  H.  Fegely  and  Frank  H. 
Reichel.  (Journ.  Ind.  and  Eng.  Chem.,  July, 
1917;  5J  pp.) 

7801 — TIN — The  Electrolytic  Determina- 
tion of  Tin  on  Tinned  Copper  Wire.  Geo. 
G.  Grower.  (Advance  copy.  Am.  Soc.  for 
Testing  Materials,  June,  1917;  24  pp.. 
illus.) 

7802 — TIN — The  Pazria  Tin-Mining  Dis- 
trict. Boliyia.  Francis  Church  Lincoln. 
(Min.  and  Sci.  Press,  June  2,  1917  :  2  pp., 
illus.)      20c. 

7803^ — TIN — Gisement  Stannifdre  dans  le 
Department  de  La  Loire.  P.  L.  Burthe. 
(Bull.  Soc.  de  I'Ind.  Minerale.  1916:  5  pp.) 

7804— TIN — The  Uncia  Mines.  Property 
of  Simon  I.  Patifio.  the  "Tin  King"  of 
Boliyia.  (Pan-Am.  Mag.,  June.  1917  ;  8  pp.. 
illus.)      40c. 

7805- TUNGSTEN  DEPOSITS  of  North- 
western Invo  County.  California.  Adolph 
Knopf.  (Bull.  640-L,  U.  S.  Geol.  Surv.,  Jan. 
26,  1917;  21  pp.,  illus.) 

7806 — TUNGSTEN — Method  for  Treating 
Impure  Tungsten  Ore.  Will  Baughman. 
(Min.  and  Sci.  Press.  June  9.  1917;  J  p.) 
2  0c. 

7807— TUNGSTEN— The  Chemistry  and 
Metallurgy  of  Tungsten.  (Min.  Mag..  July. 
1917;  2,?  pp.) 

7808— TUNGSTEN— Tungsten  in  Rho- 
desia. (So.  Afr.  Min.  Journ..  May  26,  1917; 
11   pp.) 

7809 — TUNGSTEN  MINERALS  and  De- 
posits. I  Frank  L.  Hess.  (Bull.  652.  U.  S. 
<3eol.  Surv..  1917:  85  pp.  illus.)  Gives  the 
known  general  facts  about  tungsten,  its 
minerals,   etc.  :   excellently  illustrated. 


7810 — VANADIUM — Electrolysis  of  Va- 
nadium Salts.  S.  Fischer.  (Advance  copy. 
Am.  Electro-chem.  Soc..  Sept..  1916:  7  pp.') 
Discussion  of  article  previously  indexed. 

NONMETALLIC    MINERALS 

7811 — ASPHALTS.  WAXES — A  Method 
for  Studying  the  Effects  of  Temperature 
LTpon  the  Physical  Condition  of  Asphalts. 
Waxes,  etc.  J.  A.  Capp  and  F.  A.  Hull. 
(Advance  copy.  Am.  Soc.  for  Testing  Ma- 
terials   June,    1917  ;    8   pp.,   illus.) 

7812— BARYTES — Notes  on  the  Milling 
of  Barytes  at  Aldgate.  J.  D.  Connor.  (.So. 
Australia   Dept.    of   Mines,    1917  :    2   pp.) 

7813— CLAY-WO'RKING  INDUSTRIES 
and  Building  Operations  in  the  Larger 
Cities  in  1915.  Jefferson  Middleton.  (Min- 
eral Resources  of  U.  S..  1915 — Part  II,  Dec. 
22,   1916  :   68   pp.,   illus.) 

7814— MAGNESITE  on  the  Pacific  Coast. 
(Min.  and  Sci.  Press,  Aug.  11,  1917  ;  2  pp.. 
illus.) 

7815 — POTASH — American  Potash  to 
Make  More  Fertile  Fields.  (Salt.  Lake  Min. 
Rev.,  May  30,  1917  ;  3  pp.,  illus.)  Relates  to 
plant  of  Florence  Mining  and  Milling  Co. 
20c. 

7816 — POTASH— Notes  on  Possibility  of 
Manufacturing  Potash  Salts  in  Canada. 
W.  L.  Dick.  (Bull.  Can.  Min.  Inst,  July, 
1917  ;  4  pp.)      20c. 

7817 — POTASH— The  Nature  of  Cement 
Mill  Potash.  R.  J.  Nestell  and  E.  Ander- 
son. (Journ.  Ind.  and  Eng.  Chem..  July, 
1917  :   4J  pp.,  illus.) 

7819— PYRITE — Determination  of  the 
Explosibilitv  of  Pyrites  as  Well  as  Its 
Available  Sulphur  and  the  Sulphur  Con- 
tents of  Its  Cinders.  C.  R.  Gyzander. 
(Journ.  Ind.  and  Eng.  Chem.,  Aug.  1,  1917  ; 
33  pp.) 

7820— SALT— The  Canadian  Salt  Indus- 
try. L.  H.  Cole.  (Bull.  Can.  Min.  Inst., 
July.   1917;   13  pp.) 

7821 — SILICA — The  Amorphous  Silica  of 
Southern  Illinois.  E.  A.  Holbrook.  (Eng. 
and  Min.  Journ.,  June  30.  1917  ;  3}  pp.. 
illus.)      20c. 

7822— SULPHUR  —  American  Sulphur 
Company  Rapidly  Expanding.  (Met.  and 
Chem.  Eng..  Aug.   1,  1917;  1   p..   illus.)    40c. 

7823— SULPHUR— The  Utilization  of  the 
Sulphur  Contents  of  Zinc  Ore.  H  M. 
Ridge.  (Journ  Soc.  Chem.  Ind..  July  16. 
1917  :   81   pp..  illus.) 

7824— TALC— Growth  of  the  Talc  In- 
dustry. Freeland  Jewett.  (Eng.  and  Min. 
Journ..  July  7.  1917;  23  pp..  illus.)  Brief 
history  of  talc  mining  and  grinding;  notes 
on  Vermont  and  foreign  production.     20c. 

PETROLEUM  .4ND   NATl'RAl,  GAS 

7825 — GASOLINE — Motor  Ga.^oline  Prop- 
erties. Laboratory  Methods  of  Testing,  and 
Practical  Specifications.  E.  W.  Dean. 
(Tech.  paper  166,  U.  S.  Bureau  of  Mines. 
1917  ;   27    pp.) 

7826— KANSAS— The  Economic  Re- 
sources of  the  Kansas  City  Zone.  Arthur 
J.  Boynton.  (Journal  Ind.  and  Eng.  Chem., 
July,  1917  :  5i  pp.) 

7827— PUMPING  POA^TIR  COST— Com- 
parative Costs  of  Developing  Power  for 
Pumping  in  the  Oil  Fields.  S.  G.  Gassawav 
(Gen.  Elec.   Rev..  Aug..    1917:   6  pp.,   illus!) 

7828— SULPHUR— Relation  of  Sulphur 
to  Variation  in  the  Gravity  of  California 
Petroleum.  G.  Sherburne  Rogers.  (Bull. 
127,  A.  I.  M.  E..  Julv,  1917;  17  pp.,  illus.) 
40c. 

ECONOMIC   GEOLOGY— GENERAI, 

7829 — CHINA  —  Contributions  to  the 
Geology  of  the  Province  of  Yunnan  in 
Western  China.  5.  Geology  of  Parts  of 
the  Salween  and  Mekong  Vallev.s.  J.  Cog- 
gin  Brown.  (Part  4.  Rec.  Gebl.  Surv.  of 
India.   1916;   62   pp..   illus.) 

7830— UTAH— Geology  of  the  Deep  Creek 
Region.  Utah.  Albert  B.  Reagan.  (Salt 
Lake  Min.  Rev.,  June  30,  1917 ;  33  pp., 
illus.) 

SnN'ING  LAW 

7831— CHILE— The  Chilean  Mining  Code 
of  January  1.  1889.  Translated  into  Eng- 
lish with  notes  by  Chas.  E,  M.  Michels. 
(Teniente  Topics.  May.  1917  ;  3  pp.) 

7832 — CURRENT  DECISIONS  —  Ab- 
stracts of  Current  Decisions  on  Mines  and 
Mining,  from  Sent,  to  Dec.  1916.  J.  W. 
Thompson.  (Bull.  147.  U.  S.  Bureau  of 
Mines,  1917;  84  pp.) 


7834 — ALASKA — The  Mining  Industry  in 
the  Territory  of  Alaska  During  the  Year 
1915.  Sumner  S.  Smith.  (Bull.  142.  U.  S. 
Bureau  of  Mines,  1917  ;  65  pp.,  illus.) 

7835— BOLIVIA— The  Oruro  Mining  Re- 
gion. (Pan-Am.  Mag.,  June,  1917;  7  pp.. 
illus.)      40c. 

7836— COMPRESSED  AIR.  Chas.  L. 
Hubbard.  (Ind.  Management.  June,  1917; 
14  pp..  illus.)  -Second  article,  dealing  with 
production  and  types  of  compressors.      40c. 

7837 — DUST  PREVENTION — Notes  on 
Dust  Prevention  in  Mines.  Arthur  C.  Whit- 
tome  and  J.  H.  Veasev.  (Journ.  So.  Afr. 
Inst.    Engrs..    May,    1917;    103   PP.,   illus.) 

7838— EXPLOSIVES  —  Permissible  Ex- 
plosives Tested  Prior  to  January  1.  1917. 
Spencer  P.  Howell.  (Tech.  paper  169.  IT. 
S.   Bureau  of  Mines,   1917:   19   pp..   illus.) 

7839— FIRST-AID  Instructions.  S.  C. 
Dickin.<;on.  (Bull.  60.  Univ.  of  Ariz..  1917- 
18  ;  60  pp..  illus.) 

7840— MINE  WATER  Handling.  H.  E. 
Cole.  (Coal  Age.  Julv  21.  1917;  2  pp.. 
illus.)     20c. 

7841— HAULAGE.  The  Effect  of  Anti- 
Friction  Bearings  on  the  Haulage  of  a 
Coal  Mine.  P.  B.  Luebermann.  (Bull.  127. 
A.  I.  M.  E.,  July.   1917;  12  pp.,  illus.)      40c. 

7842 — LAMPS — Facts  About  Self-Con- 
tamed  Portable  Electric  Mine  Lamps.  H.  O. 
Swoboda.  (Coal  Age.  July  21.  1917;  21  pp.. 
illus.)      20c. 

7843— MINE  VALUATION— Mill -Test  V. 
Hand-Sampling  in  Valuing  Mines.  Morton 
Webber.  (Min.  and  Sci  Press.  Julv  28, 
1917;    5   pp..    illus.)      20c. 

7844— QUARRYING  HAZARDS.  (Trav- 
elers Standard.  Apr.  and  June,  1917;  21 
pp..   illus.) 

7845— RAND  MINING  ECONOMICS: 
Some  Salient  Unappreciated  Issues.  G  A 
Denny.  Discussion  bv  H.  A.  White  and  V. 
G.  Ferris.  (Journ.  So.  Afr.  Inst.  Engrs., 
May.   1917  :   9  pp.) 

7846— SAFETY— Organizing  and  Con- 
ductmg  Safety  Work  in  Mines.  Herbert  M 
Wilson  and  James  R.  Fleming.  (Tech. 
Paper  103,  U.  S.  Bureau  of  Mines.  1917; 
57   pp..   illu.s.) 

7847- SCHOOLS  —  Industrial  Mining 
Schools  in  Nevada.  Francis  Church  Lin- 
coln. (Min.  and  Sci.  Press.  May  5,  1917- 
13   pp..    illus.)      20c. 

7848— SKIPS- Automatic  Skips  in  Shaft 
with  Rope-Guides.  H.  Vincent  Wallace. 
(Min.  and  Sci.  Press.  June  23,  1917:  13  pp.. 
illus.)     20c. 

7849— SUR\'EYING  —  An  Example  !n 
Precise  Surveying.  (Coal  Age.  Apr.  14, 
1917;    2    pp..   illus.) 

7850— TEXAS— Mining  Development  in 
the  Llano  Mineral  District.  (Tex.  Mineral 
Resources.  June.   1917  :    4  pp.) 

7851 — TRACK.S — Location  and  Construc- 
tion of  Mine  Tracks  I.  II,  III.  IV  J. 
McCrvstle.  (Coal  Age.  Julv  28,  Aug  4  11 
18,  1917:  33  pp..  illu.s.)     20'c.  ' 

7852— TRAMWAY— Saline  Valley  Tram- 
way. F.  C.  Carsterphen.  (Min.  and  Soi. 
Press.  June  30.  1917:  4J  pp.,  illus.)  From 
a  paper  before  Am.   Soc.   Civ.   Engrs.      20c. 


MINING — GENERAL 

7833— ACCIDENTS  —  Coal-Mine  Fatali- 
ties in  the  United  States.  April  1917.  Al- 
bert H.  Fay.  (U.  S.  Bureau  of  Mines. 
1917:    24    pp.) 


FLOTATION 

(See  also   "Copper."   "Lead  and   Zinc." 
"Gold  and  Silver") 

7853— ANS'nT^RS  TO  QIT^ISTIONS  on 
the  Flotation  of  Ores.  Oliver  C.  Ralston. 
(Tech.  paper  149,  U.  S.  Bureau  of  Mines. 
1917;   30  pp.) 

7854— BUTTE  AND  SUPERIOR— Flota- 
tion— The  Butte  and  Superior.  Parts  I.  II, 
III.  Min.  and  Sci.  Press.  July  28.  Aug  4.  11 
1917;  9  pp.) 

7855 — GOLD  ORES— Flotation  Tests  on 
Gold  Ores.  Edwin  Joyce.  (Min.  and  Sci. 
Press.  Aug.   11.   1917:   IJ  pp.)     20c. 

7856 — LAUNDER  Flotation  Machine.  B. 
M.  Snyder.  (Min.  and  Sci.  Press.  .\ug.  11. 
1917:  2  pp.  illus.)     20c 

7857 — NOTES  ON  FI,OTATION — 1916 
(Bull.  127,  A.  J.  M.  E..  July.  1917:  3  pp.) 
Discussion  of  paper  of  J.  M.  Callow.     40c. 

7858— PRINCIPLES  of  Flotation— I.  T. 
A.  Rickard.  (Min.  and  Sci.  Press,  July  7. 
1917:   7   pp.,   illus.)     20c. 

ORE  DRESSING — GENERAL 

7859 — FILTER.S — Continuous  Drum  Fil- 
ters. Carl  J.  Trauerman.  (Eng.  and  Min. 
Journ..  July  14.  1917;  3  pp..  illus.)  Prac- 
tical suggestions  and  information  on  oper- 
ation and  maintenance  of  filters  such  as 
Oliver  and  Portland.     20c. 

7S  6  n— M I LL-TEST— V.  Hand-Sampling 
in  Valuing  Mines.  Morton  Webber.  (Min. 
and  Sci.  Press,  July  28,  1917  ;  5  pp.,  illus.) 
20c. 

7861— PRINCE  ALBERT  MINE— Notes 
on  the  Treatment  of  Copper  Ore  from  the 
Prince  Albert  Mine.  J.  D.  Connor.  (So. 
.\ustralia  Dept.  of  Mines.  1917;  3  pp.) 
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7862_WEST  AUSTRALIA — Ore  Treat- 
ment at  the  Perseverance  Mine.  Kalgoorlie. 
West  Australia.  W.  R  Cloutman.  (Min. 
Mag..  Ma.v.  June.  1917;  5  pp.,  lUus.)  To  be 
concludedL 

METALLVROY — GEXKRAL 

7863 — BRASS — .\  Connecticut  Brass  Mill. 
L.  J.  Krom.  iMet.  Ind.,  Aug..  1917:  5  pp.. 
illus.) 

7864— BRASS  AND  BRONZE— Inspec- 
tion of  Brass  and  Bronze.  Alfred  D.  Flinn 
and  Ernst  Jonson.  (Advance  copy.  Am. 
Soc.  for  Testing  Materials,  June,  1917 ; 
12  pp. 

7865— ELECTRIC  FURNACE— Anneal- 
ing and  Heat  Treatment  of  Steel  and  Melt- 
ing of  Non-Ferrous  Metals  in  the  Electric 
Furnace.  T.  F.  Baily.  (Met.  and  Chem. 
Eng..  July  15.  1917:  2J  pp..  illus.)  Paper 
before  Cleveland  Eng.   Soc.     40c. 

7866— ELECTRIC  Fl'RNACE — Granular 
Carbon  Electric  Furnace.  Samuel  A.  Tuck- 
er. (Met.  and  Chem.  Eng..  July  1,  191 1  : 
li   pp.     illus.) 

7867 — FIRST-.\ID  Instructions.  S.  C. 
Dickinson.      (Bull.   60,  Univ.  of  Ariz.,   1917- 

18  :  60  pp..   illus.) 
7868 — LEAD    ORES— The    Metallurgy   of 

Lead  Ores  in  the  Lower  Mississippi  Valle>-. 
Herman  Garlichs.  (Bull.  127,  A.  I.  M.  E., 
July.  1917  ;  6  pp. )     40c. 

7869— PHOSPHOR-TIN  and  a  Volumet- 
ric Method  for  Its  Analysis.  Richard  Ed- 
win Lee.  W.  H  Fegely  and  Frank  H.  Reic.i- 
el.  (Journ.  Ind.  and  Eng.  Chem.,  July. 
1917;  5J  pp.) 

7870 — REFRACTORIES — Report  of  Com- 
mittee C-8  on  Refractories.  (Advance  copy, 
Am.  Soc.  for  Testing  Materials,  June,  1917; 

19  pp..   illus  ) 
7871 — REFR.\CTORIES — The   Deteriora- 
tion    of     Refractories.       H.     B.     Cronshaw. 
(Iron  Tr.   Rev.,   May   17,  1917:  2h   pp.)   20c. 

7872 — SHEET  BRASS.  Testing  of.  C.  H. 
Davis  (Advance  copy.  Am.  Soc.  for  Test- 
ing Materials.  June,    1917:    31    pp..   illus.) 
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Copper  Operation  of  Compagnie  du  Boleo 


By  LINDSAY  DUNCAN' 


The  isolated  situation  of  the  Compagnie  du  Boleo 
in  Baja  Calif oryiia  has  forced  the  company  to  de- 
pend on  its  own  resources.  Noteivorthy  re- 
sults have  been  gained  in  solving  many  problems 
in  the  face  of  difficulties.  The  copper  ore  is 
easily  minted  and  crushed  and  is  self-fluxing,  the 
fines  being  briquetted  before  smelting.  Slag  is 
granulated  and  dumped  in  the  sea.  The  harbor 
at  Sa7ita  Rosalia  is  moderrily  equipped  for  han- 
dling ocean  freight. 

IT    was    recently    my    privilege    to    spend    several 
months  at  the  mines  and  smeltery  of  the  Compagnie 
du  Boleo  at  Santa  Rosalia,  Baja  California,  in  con- 
nection with  certain  proposed  changes  in  their  smelting 


boarding,  I  was  assured  by  the  captain  that  I  would 
be  uncomfortable  and  discovered  that  the  commander 
knew  his  ship,  so  that,  when  Santa  Rosalia  was  sighted 
on  the  morning  of  the  sixth  day,  no  regrets  were  felt. 

The  central  portion  of  the  peninsula  of  Baja  Cali- 
fornia is  an  arid  and  rugged  region,  volcanic  upheavals 
apparently  having  alternated  with  long  periods  of  sub- 
sidence and  sedimentary  deposition.  In  general  appear- 
ance it  somewhat  resembles  the  country  around  Great 
Salt  Lake,  except  that  the  coloring  is  much  more  vivid. 
The  prevailing  rocks  are  sandstone,  pumice  and  obsidian, 
and,  due  to  the  small  rainfall,  which  averages  only  0.4 
in.  per  annum  at  Santa  Rosalia,  the  vegetation  is  scanty, 
the  most  prominent  growth  being  the  giant  cacti,  which 
grow  20  or  30  ft.  high. 

Owing  to  the  scarcity  of  water  and  the  frightfully 
broken  terrain,  prospecting  is  a  matter  of  great  diffi- 


SANTA  ROSALIA  PROM  THE  SEA  SHOWING  PLANT  OP  CIE.  DU  BOLEO  IN  BAJ.\  CALIFORNIA 


methods.  But  little  has  been  written  about  this  plant 
in  technical  literature,  and,  as  it  is  unique  in  many  ways, 
a  description  may  be  of  interest. 

Santa  Rosalia  is  about  half  way  dovni  the  peninsula 
on  the  Gulf  side  and  is  almost  exactly  opposite  the  port 
of  Guaymas.  There  are  two  ways  of  reaching  Santa 
Ros?.!ia:  Either  by  rail  to  Guaymas,  via  Tucson  and  No- 
gales,  and  then  crossing  the  Gulf  in  a  gasoline  launch, 
or  else  by  steamer  from  San  Pedro  or  San  Francisco. 
The  latter  method  is  less  used  but,  in  revolutionary 
times,  more  certain  and  was  the  one  selected  by  me, 
who  was  fortunate  enough  to  secure  passage  at  San 
Pedro  upon  a  small  tramp  steamer  bound  from 
Puget  Sound  to  Santa  Rosalia  with  mine  timbers.    On 


•Nevada  Consolidated  Copper  Co.,  McGill,  Nevada. 


culty,  and  but  little  has  been  attempted.  In  most  places 
the  mountains  rise  directly  out  of  the  sea  and  attain 
a  height  of  several  thousand  feet,  although  at  Santa 
Rosalia  the  range  is  not  so  high  and  is  broken  by  sev- 
eral cailons. 

The  climate  is  mild  and  agreeable  most  of  the  year, 
but  during  the  four  summer  months  too  warm  for  com- 
fort, an  electric  fan  being  essential  for  a  night's  sleep. 

The  harbor  of  Santa  Rosalia  is  formed  by  two  break- 
waters built  of  massive  blocks  of  slag.  Modern  ma- 
chinery for  loading  and  discharging  cargoes  has  been 
installed,  consisting  of  double  tracks  along  the  break- 
waters, traveling  cranes,  pan  conveyors  for  coke,  motor- 
driven  pumps  for  fuel  oil,  and  conveying  apparatus  for 
loading  floating  timbers  into  railroad  cars.  Ocean- 
going steamers  can  moor  directly  alongside  of  the  break- 
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waters.  Needless  to  say,  the  harbor  facilities  form  a 
refreshing  contrast  with  the  remainder  of  the  West 
Coast  ports. 

The  towTi  of  Santa  Rosalia  is  divided  into  three  por- 
tions, known  locally  as  Francia,  El  Pueblo  and  Mexico. 
Francia  contains  the  ho.spital,  administration  buildings 
and  the  residences  of  the  French  staff.  El  Pueblo  con- 
tains the  stores,  hotel  and  Mexican  quarters,  while 
Mexico  is  the  military  post.  El  Pueblo  is  at  the  mouth 
of  a  caiion,  with  "Mexico"  on  a  plateau  to  the  south 
and  Francia  on  a  plateau  to  the  north.  The  smeltery  is 
built  on  a  narrow  flat  between  Francia  and  the  harbor. 

The  European  quarters  are  carefully  designed  for 
tropical  conditions,  with  high  ceilings,  verandas  on  all 
four  sides,  many  windows  and  transoms,  and  separate 
buildings  for  the  kitchens. 

Due  to  the  scarcity  of  water  none  of  the  houses  are 
piped  and  the  allotted  water  is  distributed  early  each 
morning  by  tank  carts.  This  method  of  water  delivery 
obviates  the  necessity  of  alarm  clocks,  as  the  water  boys 
not  only  shake  the  entire  house  when  delivering  the 
water  but  also  make  noise  enough  to  awaken  the  most 
persistent  sleeper. 

Salt  water  is  used  for  sprinkling  the  streets,  slag 
granulation,  furnace  water-jackets  and  for  circulating 
water  in  the  power-house  condensers. 

There  are  fully  10,000  people  dependent  upon  the 
operations  of  the  Boleo  company,  and  it  is  necessary  to 


Mexican  bakers  carefully  trained  in  years  past  oy  some 
skilled  Frenchman.  This  is  celebrated  along  the  entire 
West  Coast.  In  fact,  Santa  Rosalia  bakers  have  estab- 
lished shops  at  several  of  the  West  Coast  ports  which 
are  second  in  excellence  only  to  the  parent  shop  at  Santa 
Rosalia. 

Due  to  its  isolated  situation  the  Boleo  company  has 
had  to  depend  upon  its  own  resources  to  a  great  e.xtent. 
Astonishing  results  have  been  obtained  in  training 
native  craftsmen;  skilled  Mexican  brick-masons,  ma- 
chinists, pipe-fitters,  metal-workers,  electricians,  loco- 
motive engineers,  and  power-house  operators  are  now 
very  much  in  evidence. 

The  five  copper-bearing  veins  of  the  Boleo  orebody 
outcrop  on  the  western  slope  of  a  low  range  of  hills  five 
or  six  kilometers  from  the  coast.  Only  the  three  upper 
veins  have  been  worked  to  date.  The  ore  dips  toward 
the  coast  and  presumably  extends  under  the  Gulf.  Al- 
though the  mines  have  been  worked  by  their  present 
owners  for  about  30  years,  they  show  no  signs  of  ex- 
haustion. As  is  usually  the  case,  the  grade  of  the  ore 
is  somewhat  lower  than  in  past  years  but  still  runs  about 
8";^  Cu  in  the  dry  ore.  A  typical  analysis  is  as  follows: 
43.4%  SiO„  9.9%  AlO,.  8.5%  FeO,  5.6%  MnO,  3.1%o 
CaO,  4.5%  MgO,  2.4%  S,  9.3%  CuO,  13.1%  ignition 
loss,  28.3%  moisture. 

The  ore  is  exceedingly  hygroscopic  and.  despite  the 
high-moisture  contents,  scarecly  feels  damp  to  the  touch. 


TTTE   HARBOR   OF  SANTA    ROSALIA    IS    MODKIt.VLV  Kgiiri'KH  FOR  LOAPINa    A.N'D  U-VLOADINO  STEAMERS.  ONt 


import  a  large  proportion  of  the  food  supply  from  the 
United  States.  The  only  local  food  products  are  fish, 
which  are  very  abundant  and  palatable,  and  cattle,  which 
are  principally  horns,  hoofs  and  hide.  However,  the 
company  has  started  ranching  on  every  available  spot 
within  a  radius  of  50  miles,  and  in  view  of  the  poor  soil 
and  lack  of  rain,  has  accomplished  truly  remarkable 
results. 

Large  acreages  of  P.urhank's  spineless  cacti  have  been 
planted  and  bid  fair  to  furnish  fodder  for  several  thou- 
sanfis  of  cattle.  Blooded  hulls  are  regularly  shipped 
in  from  the  United  States  to  improve  the  local  breed. 
The  poorer  animals  are  being  gradually  killed  for  meat 
and  the  better  ones  retained  for  breeding  which  insures 
a  letter  grade  of  beef  for  posterity  but  is  hard  on  the 
teeth  of  a  nnn-vegetarian  visitor  at  the  present  day. 

There  is  a  well-equipped  bakery  where  thousands  of 
loaves  of  genuine  French  bread  are  baked  each  day  by 


It  is  very  soft  and  clayey.  cru.shes  easily,  and.  when 
dried,  disintegrates  completely.  As  mined,  the  largest 
lumps  are  scarcely  9  or  10  in.  in  diameter. 

The  veins  range  from  O.fiO  to  1.30  meters  in  thickness 
and  are  mined  by  a  method  similar  to  that  of  the  "long 
wall"  system  used  in  coal  mining.  The  ore  is  handled 
from  several  shafts  by  motor-driven  hoists  and  hauled 
to  the  smeltery  ore  bins  in  6-ton,  hopper-bottom  cars, 
over  a  3-ft.-gage  track.  The  motive  power  consists  of 
American-built,  oil-burning  locomotives. 

The  ore  is  screened  when  drawn  from  the  bins,  th« 
coarse  ore  going  directly  to  the  furnaces  and  the  fina 
ore  being  briciiietted.  Due  to  the  character  of  the  ore 
it  briquets  without  a  binder.  Belt  conveyors  are  used 
to  take  the  fine  ore  from  the  bins  to  the  briquetting 
machine  and  to  return  the  briquets. 

Coke,  coar.se  ore  and  briijuettes  are  tranmied  from  th€ 
various  bins  to  the  furnace  hoppers  by  hand  in  buggies. 
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There  are  five  blast  furnaces  in  operation  now.  Each 
furnace  is  equipped  with  an  oil-fired  reverberatory  set- 
tler. The  furnace  products  consist  of  matte  running 
63%  Cu  and  black  copper  running  around  90%.  The 
slag  is  exceedingly  viscous,  and  before  the  installation 
of  the  reverberatory  settlers  the  copper  losses  in  the 
slag  were  very  serious. 

Several  of  the  most  famous  European  metallurgists 
have  declared  the  ore  would  not  smelt  without  fluxing. 
There  is  no  flux  available,  but  by  maintaining  a  narrow 
smelting  zone  and  a  high  slag  temperature  the  ore  has 
been  successfully  smelted  for  many  years. 

Matte  and  black  copper  are  tapped  from  the  furnaces 
intermittently,  but  the  slag  flows  continuously  through 
water-jacketed  spouts  into  the  settlers.  About  500  kg. 
of  copper  per  furnace  per  day  are  recovered  by  means 
of  these  settlers.  The  slag  is  granulated  after  leaving 
the  settlers,  run  into  steel,  hopper-bottomed  barges, 
towed  out  to  sea,  and  dumped.  If  the  sea  is  too  rough, 
the  granulated  slag  is  stacked  by  means  of  a  Bleichert 
tramway. 

The  home  oflJices  of  the  company  are  located  in  Paris, 
and  the  director  general,  M.  Etienne  Michot,  handles  the 
Boleo  property  as  well  as  several  other  producing  mines 
in  different  parts  of  the  world.  The  property  of  the 
Compagnie  du  Boleo  is  under  the  direct  charge  of  the 
resident  director,  M.  Raoul  Plouin. 

At  the  beginning  of  the  European  war  the  company 


couple  of  hundred  of  the  Yaqui  miners  went  on  a  striKC 
for  some  trivial  reason  and  the  Government  offered  to 
shoot,  and,  in  fact,  nearly  insisted  upon  shooting,  a 
dozen  or  so  of  the  ringleaders  to  give  tangible  evidence 
of  the  good  feeling  existing  between  the  Mexican  gov- 
ernment and  the  Boleo  company. 

One  cannot  help  feeling  great  admiration  for  the 
French  spirit  which  has  enabled  them  to  combat  and 
overcome  difficulties  due  to  war  at  home — revolution  in 
the  country  in  which  they  are  operating,  irregular 
transportation,  shortage  of  supplies,  lack  of  skilled 
labor,  and  the  majority  of  their  technical  staff  called 
to  the  colors.  Not  only  has  their  production  been  main- 
tained, but  they  have  planned  and  successfully  carried 
out  very  considerable  improvements. 


Bauxite  for  Lining  Furnaces 

Bauxite  can  be  converted  into  a  refractory  suitable 
for  furnaces  and  crucibles  by  the  following  method, 
according  to  M.  N.  Lecesne,  in  a  recent  issue  of  La 
Ceramique,  republished  in  Iron  Age. 

A  mixture  is  prepared  of  one  part  of  anthracite  and 
three  parts  of  bauxite  of  average  composition,  and  in 
the  state  of  moisture  in  which  it  comes  from  the  quarry. 
The  mass  is  charged  into  a  furnace  lined  with  re- 
fractory material  (preferably  fused  bauxite)  and  previ- 
ously heated  up  with  anthracite.    Air  is  blown  through 


\KWATERS  IS  SHOWN  WITH  (1)  SLAG  DISCHARGE  LAUNDER,  (2)  SLAG  BARGES,  (3)  SCALE  HOUSE  (4)  DREDGE 


as  put  to  the  serious  disadvantage  of  having  a  large 
lajority  of  its  technical  staff  drafted  into  the  French 
lilitary  service.  A  framed  list  of  those  called  hangs 
pon  the  wall  of  the  plant  office  with  "Mort  sur  le  champ 
'honneur"  inscribed  after  a  pathetically  large  number 
f  the  names. 

Taken  as  a  whole,  the  plant  is  exceedingly  interesting 
0  an  American  engineer  in  that  it  represents  European 
esign  embodying  a  certain  amount  of  American  prac- 
ice  and  is  adapted  to  Mexican  conditions. 

It  is  the  only  important  copper  mine  which  has 
perated  continuously  throughout  the  recent  turbulent 
imes  in  Mexico.  This  is  due  partly  to  its  geographical 
3cation,  but  largely  to  the  diplomatic  skill  and  tact 
/hich  the  French  management  have  displayed  in  their 
elations  with  the  various  Mexican  officials.  In  fact, 
he  friendship  of  the  Mexican  government  is  at  times 
omewhat  embarrassing,  as  upon  one  occasion  when  a 


the  charge  at  an  initial  pressure  of  about  40  in.,  water 
gage,  rising  afterward  to  as  much  as  ten  times  that 
pressure,  according  to  the  depth  of  the  charge,  though 
160  in.  of  pressure  is  the  usual  maximum. 

The  temperature  rises  quickly,  and  the  sudden  vap- 
orizing of  the  water  in  the  bauxite  causes  the  latter  to 
break  up  and  granulate,  while  the  aluminum  carbide 
which  is  produced  burns  and  raises  the  charge  to  over 
3000°  C.  of  incandescence.  In  consequence,  the  silica 
is  volatilized  and  the  iron,  reduced  by  the  action,  is 
expelled  by  the  air  blast  as  a  shower  of  sparks  which, 
in  contact  with  the  outer  air,  are  tran.sformed  into  mag- 
netic oxide.  The  air  blast  is  continued,  to  burn  off  the 
surplus  anthracite  and  cool  down  the  fused  mass,  which 
can  then  be  discharged  from  the  furnace  and  ground, 
mixed  with  crude  or  calcined  bauxite  as  a  binder, 
molded,  dried  and  fired  in  the  same  way  as  calcined 
bauxite. 
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xMilling  Practice  at  Mclntyre  Mine 

A  review  of  the  past  and  present  milling  practice  at 
the  Mclntyre  is  given  in  a  recent  paper"  by  A.  Dorf- 
man.  the  superintendent  of  the  Mclntyre  mill  in  the 
Porcupine  gold  district  of  Ontario.  Canada. 

About  80"^,  of  the  ore  now  milled  consists  of  gray 
schist,  heavily  mineralized  with  pyrite,  with  a  small 
percentage  of  quartz.  There  is  also  a  quartz  ore  and  a 
basalt  ore.  The  principal  associated  minerals  are  ferro- 
dolomite,  forming  as  high  as  80''r  of  the  gray  schist; 
pyrite,  from  .5  up  to  20'',  ;  also  sericite,  leucoxene  and 
chlorite.  The  gold  occurs  as  free  grains  in  the  quartz, 
from  extremely  fine  up  to  fairly  coarse  particles;  occa- 
sionally as  fine  films  in  unmineralized  schist;  but  mainly 
in  association  with  iron  pyrite. 

The  first  mill  was  designed  to  treat  ore  mined  at  or 
near  the  surface,  consisting  mainly  of  quartz  containing 
free  or  visible  gold,  which  it  was  desirable  to  treat 
by  amalgamation  and  concentration.  A  10-stamp  mill 
and  concentration  plant  was  erected,  the  capacity  being 
50  to  60  tons  per  24-hour  day.  Crushing  to  pass  a  20- 
mesh  screen,  80''^  of  the  contained  gold  was  recov- 
ered by  amalgamation,  and  from  10  to  IS"",  by  concen- 
tration. After  two  months  of  operation  less  and  less 
gold  was  obtained  on  the  plates  and  the  ratio  of  concen- 
tration decrea.sed  from  about  32  to  1  until  it  finally 
reached  1.5  to  1,  with  a  consequent  accumulation  of  a 
large  quantity  of  concentrate  requiring  special  treat- 
ment. During  the  last  six  months  of  the  14  months 
that  the  plant  was  operated,  about  61. 2'"/  of  the  con- 
tained gold  was  recovered  by  amalgamation,  24.8"^^ 
by  concentration,  and  14'f  remained  in  the  mill  tailing. 

Cyanide  tests  on  table  tailing,  that  assayed  $1.3.5 
per  ton  before  leaching,  showed  45c.  still  remaining  in 
tailing  after  72  hours'  treatment.  Similar  tests  on 
table  concentrate,  with  strength  of  solution  varying 
up  to  10  lb.  KCN  per  ton,  gave  not  more  than  30  to  45"^^ 
extraction  even  in  several  days  of  leaching. 

Fine  Grinding  Needed  for  High  Extraction 

Experiments  involving  fine  grinding  and  agitation 
indicated  that  all  the  gold  in  Mclntyre  ore  may  be  dis- 
solved in  a  cyanide  solution,  which  rule  should  hold  in 
regard  to  ore  mined  at  other  properties  in  the  neighbor- 
hood. Samples  of  $10  ore  were  ground  to  pass  an  80- 
me.sh  screen,  and  separate  tests  were  made  of  several 
grades  of  finene.ss.  By  agitation  with  cyanide  .solution 
for  48  hours  a  96*^;  extraction  was  obtained  on  mate- 
rial coarser  than  1.50-mesh;  while  after  40  hours'  agita- 
tion of  material  finer  than  200-me.sh  it  was  found  that 
99.7 ""r  of  the  gold  was  dis.solved.  A  concentrate  assay- 
ing $40  gold  per  ton  was  ground  in  a  pebble  mill,  in 
contact  with  a  5-lb.-per-ton  cyanide  solution,  until  all 
sulphides  were  finer  than  200-mesh,  the  results  showing 
that  an  extraction  of  95',  of  the  contained  gold  was 
possible. 

In  the  prenent  milling  practice  the  run-of-minc  ore, 
the  specific  gravity  of  which  varies  from  2.65  to  2.90. 
is  crushed  by  n  coarse  breaker  to  3-in.  size,  further  re- 
duction to  n  maximum  of  1 1  in.  being  obtained  by  rolls. 
The  roll  product  is  fed  to  Ilardinge  hall  mills  that  crush 
to  10-mesh,  and  this  product  pas.ses  to  pebble  mills  work- 
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ing  in  closed  circuit  with  Dorr  classifiers.  This  arrange- 
ment reduces  practically  all  the  sulphides  (of  relatively 
high  specific  gravity)  to  finer  than  200  mesh,  material 
of  that  size  constituting  about  80''r  of  the  final  product 
of  the  pebble  mill.  A  ball  mill  and  a  pebble  mill,  counted 
as  one  grinding  unit,  crush  from  150  to  200  tons  per  24 
hours,  according  to  the  size  of  final  product  desired. 
With  the  higher  tonnage,  tests  have  shown  the  final 
pulp  to  contain  only  67%  of  material  finer  than  200 
mesh. 

Washing  Results  Depend  on  Nature  of  Pulp 

Simultaneously  with  the  crushing  and  grinding  of  the 
ore  it  is  agitated  with  a  cyanide  solution  containing 
from  0.6  to  0.75  lb.  NaCN  per  ton  of  solution.  The 
overflow  solution  from  the  primary  thickener  carries 
from  77  to  SCr  of  the  dissolved  gold  and  goes  directly 
to  the  precipitation  department.  The  pulp  is  washed 
in  counter-current  decantation  tanks,  each  set  treating 
pulp  from  one  grinding  unit.  For  eflicient  washing, 
the  design  and  operation  of  the  tanks  must  suit  the 
class  of  ore.  Tests  showed  that  in  3\  hours  quartz 
will  settle  to  a  pulp  containing  35""^  moisture,  gray 
schist  to  a  51 T^  moisture  pulp,  quartz  porphyry  &0''r 
and  sericite  64"^,  moisture.  After  18  hours,  sericite 
schist   pulp   still   contains   47''r    moisture. 

The  first  thickeners  installed  at  the  Mclntyre  were  11 
ft.  deep.  The  last  two  units  erected  are  only  75  ft.  deep 
and  are  doing  much  better  work  than  the  deeper  ones. 
It  is  also  noted  that  while  thickeners  32  ft.  in  diame- 
ter will  settle  175  tons  of  ore  in  500  tons  of  solution 
per  24  hours  and  yield  a  clear  overflow,  the  tanks  30 
ft.  in  diameter  will  handle  only  140  to  150  tons  of  the 
same  ore  in  the  form  of  a  similar  pulp. 

During  a  period  of  8  months,  when  operating  at 
the  rate  of  400  tons  per  24  hours,  some  average  costs 
per  ton  of  ore  were  as  follows:  Crushing  and  rolling, 
7.05c.;  ball  mills,  14.82c.;  classifiers  and  tube  mills, 
16.75c.  The  supplies  used  per  ton  of  ore  treated  are: 
Cyanide,  0.35  to  0.45  lb.;  lime,  2  to  2\  lb.;  zinc  dust. 
0.40  to  0.42  lb. ;  pebbles.  4  to  5  lb. ;  and  steel  balls.  0.6 
to  0.8  lb.  The  total  cost  of  milling  is  approximately 
$0.88  per  ton. 


Chino  Quarterly  Report 

Chino  Copper  Co.  in  its  23rd  quarterly  report,  cover- 
ing the  second  quarter  of  1917.  shows  an  increase  of 
product  over  the  first  quarter  of  1.321.482  lb.  By 
months  the  production  of  copper  contained  in  concen- 
trates was:  April,  0,368.874  lb.;  May,  6.984.457  lb.; 
.Tune.  7.193.262  11).;  total.  20,546.593  lb.,  a  monthly  aver- 
age of  6,848,864  pounds. 

The  total  amount  of  ore  treated  was  856,600  tons,  an 
average  of  9413  tons  per  day.  The  average  copper  con- 
tent of  the  ore  was  1.704',.  compared  with  1.6022'"r  for 
the  first  (luarter.  an  increa.sc  of  0  1018',  .  The  recovery 
averaged  23.986  lb.  per  ton  of  ore  treated. 

In  addition  to  the  copper  recovered  by  milling,  there 
was  produced  1,370.668  lb.  of  copper  from  shipping  ore 
and  26.833  lb.  of  copper  from  precipitates,  making  a 
grand  total  of  copper  produced  of  21.944,094  lb.  The  net 
earnings  for  the  period  amounted  to  $2,992,071  from 
which  dividends  amounting  to  $2,174.9")0  were  paid,  at 
the  rate  of  $'2.50  per  share. 
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Stope  Measurements  at  Messina' 


A  method  of  making  and  plotting  a  survey  g;  zae 
stoyes  in  a  South  African  mine.  Use,  oy  hanging 
compass  proves  simple  and  accurate  in  the  snr- 
veyijig  of  stopes  in  which  the  use  of  a  transit  is 
awkward  or  impossible  on  account  of  narrow  or 
low  quarters.  A  page  from  a  notebook  shows 
how  notes  are  kept. 

CERTAIN  of  the  stopes  at  tnt  iVlessma  copper  mine 
in  the  northern  Transvaa.  presented  diff.culties 
in  surveying  by  ordinar^  rnevnods,  and  a  special 
procedure  was  devised. 

The  orebodies  in  these  stopes  are  irregular,  almost 
vertical  shoots  of  large  cross-section.  In  some  of  the 
stopes  a  horizontal  slice  7  or  8  ft.  high  is  removed  and 
the  cavity  filled  with  waste  rock,  while  in  the  remainder 
a  shrinkage  method  is  used.  In  both  cases  the  problem 
is  similar. 

Prior  to  stoping,  winzes  are  sunk  through  the  ore  to 
act  as  airways  and  waste  chutes,  and,  as  the  ore  is 
stoped,  double-compartment  crossed  chutes  are  carried 
through  the  filling  as  ntarly  vertical  as  possible — -one 
compartment  being  used  as  an  ore  chute,  and  the  other 
as  a  manway.  A  space  of  about  18  in.  is  usually  left 
above  the  filling,  through  which  it  is  possible  to  crawl 
and  reach  the  back.  The  ore  ii  generally  too  soft  to 
stand  without  temporary  timber  supports,  and  these  are 
very  numerous  in  heavy  ground. 

The  first  slice  (sill)  of  any  stope  is  horizontal,  but  the 
back  often  becomes  inclined  as  stoping  proceeds  and  may 
vary  considerably  in  elevation.  It  was  considered  that 
only  methods  that  gave  accurate  horizontal  cross-sec- 
tions (contours)  of  the  shoots  at  regular  intervals  would 
be  satisfactory. 

Hanging  Compass  Used  for  Taking  Bearings 
Methods  involving  the  use  of  a  theodolite  were  dis- 
carded on  account  of  frequency  of  insufficient  height  to 
work  the  instrument  with  the  ease  and  rapidity  neces- 
sary for  economic  stope  measurement;  trouble  due  to 
interference  by  timbers;  difficulties  incidental  to  con- 
necting stope  surveys  with  development  surveys  through 
long,  narrow  passes;  and  necessity  of  using,  as  assist- 
ants, Kafirs  who  could  not  be  trusted  to  work  reliably  at 
more  than,  say,  20  ft.  from  the  observer.  In  the  method 
finally  decided  upon,  the  hanging  compass  and  clinome- 
ter are  used  for  the  traverses  and  the  polar  protractor 
for  details.    The  general  procedure  is  as  follows: 

Copper  nails  with  numbered  tags  are  driven  into  the 
timbers  generally  at  a  corner  at  the  iDottoni  of  the  man- 
ways  of  the  chutes.  The  nails  are  tied  in  to  the  survey 
of  the  level  and  their  elevations  determined.  In  the 
stope  any  convenient  pass  is  taken  as  a  starting  point. 
A  copper  nail  (numbered)  is  driven  into  the  timbers  in 
the  same  relative  position  as  the  nail  below,  and  the 
distance  between  the  nails  measured.  The  passes  can 
usually  be  treated  as  vertical;  any  deflection  is  easily 
determined  by  the  use  of  a  plumb-line  or  clinometer  and 
compass. 


•A  paper  by  VPilliam   Whyte,   presented   at  a  meeting  of   the 
Institution  of  Mining  and  Metallurgy,  Apr.  19.  1917. 


From  the  upper  nail,  stout  twine  100  ft.  or  more  in 
length  is  ranged  round  the  stope  as  a  closed  traverse 
or  to  the  reference  nail  in  the  next  convenient  pass.  Sup- 
ports for  the  string  are  provided  by  means  of  ordinary 
nails  driven  into  the  timbers,  wedges  driven  into  cracks 
in  the  rock  or  long  pegs  driven  into  the  day's  drill-holes. 

Supports  are  considered  stations,  and  the  lines  are  de- 
flected as  much  as  necessary  to  give  the  most  effective 
positions.  Between  stations  the  lines  are  drawn  taut, 
care  being  taken  that  they  foul  nothing.  The  stations 
may  be  as  close  together  as  necessary,  but  should  not 
be  more  than  25  or  30  ft.  apart,  in  order  to  avoid  e.x- 
cessive  sag  and  to  keep  at  a  minimum  the  effect  of  any 
error  made  in  reading,  or  due  to  local  attraction. 

The  compass  is  hung  on  the  line  at  a  convenient  point, 
with  the  zero  (north)  in  the  direction  the  traverse  is 
being  run.  When  all  steel,  such  as  hammers,  drills, 
shovels,  picks,  etc.,  has  been  removed  20  ft.  from  the 
instrument,  the  north  end  of  the  needle  is  read  as  a 
continuous  bearing  to  1°.  Steel-buckled  belts  are  avoid- 
ed, but  it  is  found  that  the  nails  in  mine  boots  cause 
no  apparent  deflection  if  the  feet  are  kept  vertically 
below  the  compass  or  in  line  with  the  needle. 

After  removing  the  compass,  the  clinometer  is  hung 
at  each  end  of  the  line  in  turn,  about  18  in.  from  the 
supports,  and  both  readings  of  inclination  noted.  There 
is  a  difi'erence  between  the  readings  due  to  .sag,  varying 
with  the  tension  of  the  string  and  the  distance  between 
stations. 

Polar  Protractor  for  Cross-Sections 

Local  cross-sections  of  the  stope  are  then  taTcen  by 
means  of  the  polar  protractor.  This  instrument,  though 
simple,  is  little  used  by  mine  surveyors,  and  the  modified 
form  adopted  warrants  description : 

A  circular  piece  of  16  S.W.G.  sheet  brass,  8-in.  diame- 
ter, is  marked  on  one  side  at  every  5'  from  0^  to  360° 
in  cyclic  order.  The  first  and  fourth  quadrants  have  the 
central  portions  removed,  and  from  180 '  to  the  center  a 
slit  is  cut  which  is  just  equal  in  width  to  the  diameter 
of  the  st.ring  used  (See  Fig.  1). 

The  protractor  is  placed  in  position  by  passing  the 
slit  over  the  string,  when  it  will  hang  in  a  vertical  plane 
which  is  at  right  angles  to  the  vertical  plane  of  the 
traverse  line,  and  the  zero  of  the  protractor  will  be 
vertically  over  the  string  at  its  center.  Any  tendency 
of  the  protractor  to  slide  along  steep  lines  is  easily 
counteracted  by  the  compass  clips. 

The  cross-sections  are  taken  at  every  significant 
change  in  the  shape  of  the  stope.  The  protractor  is 
hung  on  the  line  so  that  the  graduations  face  the  ob- 
server, who  looks  in  the  direction  of  the  traverse.  The 
ring  of  a  linen  tape  is  fastened  by  a  spring  hook  to  the 
end  of  a  light  extensible  rod,  and  by  means  of  the  rod 
an  assistant  holds  it,  in  turn,  on  the  salient  points  in 
the  cross-section  desired.  The  tape  is  drawn  taut,  the 
observer  reading  the  inclination  and  length  of  the  off- 
set, keeping  the  tape  in  the  correct  plane  by  noting  that 
it  is  parallel  to  the  protractor.  The  offsets  are  limited 
in  length  on  account  of  sag,  the  difficulty  of  adhering  to 
cross-section  plane,  and  magnification  of  errors  due  to 
reading  it.  They  should  not  ordinarily  exceed  12  ft. 
The  distances  of  the  cross-sections  along  the  traverse 
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line  are  noted,  and  for  this  purpose  it  is  convenient  to 
lay  previously  a  special  draft  tape  along  the  line,  with 
its  end  fastened  to  the  point  of  commencement. 

The  field  notes  of  a  typical  survey  which  need  no  ex- 
planation, with  the  exception  of  the  cross-section  notes, 
are  appended.  In  these  the  encircled  figure  at  the  com- 
mencement of  each  line  is  the  distance  along  the  traverse 
line  at  which  the  particular  section  was  taken ;  the 
figure  before  each  bar  is  the  inclination  of  the  offset, 
while  the  figure  following  the  bar  is  the  length  of  the 
offset;  thus,  120  5'  means  that,  at  an  inclination  of  120° 
on  the  polar  protractor,  the  offset  is  5]  feet. 

In  the  office  the  inclined  traverse  lines  are  reduced  to 
their  horizontal  and  vertical  components  by  the  slide 
rule,  using  the  mean  vertical  angle.  The  horizontal  dis- 
tances are  determined  to  }  ft.,  and  the  vertical  to  0.1 
foot. 

Working  from  the  starting  point,  the  elevation  of  each 
station  is  calculated,  and  if  the  survey  has  been  closed 
or  tied  to  other  known  points,  one  check  on  the  accuracy 
of  the  work  is  obtained.     (Note  point  D  in  field  notes.) 

The  results  of  three  calculations,  horizontal  and  ver- 
tical components,  and  elevations  are  entered  in  specially 
reserved  columns  in  the  field  book.  The  work  is  com- 
pleted graphically,  and  no  other  calculations  are  made. 

The  graphic  records  are  drawn  to  a  scale  of  1 :  250  on 
.sheets  of  good-quality  tracing  paper,  foolscap  size,  and 
filed  in  ordinary  end-opening  folders,  each  folder  being 
reserved  for  one  stope.  Coordinate  lines  are  drawn  on 
the  sheets,  and  care  is  taken  that  they  occupy  the  same 
relative  position  on  each  sheet  in  any  one  folder.  They 
will  then  register  when  bound  and  allow  comparison  of 
adjacent  contours. 

The  known  reference  points  are  plotted  or  traced  on 
one  of  the  sheets  (known  as  the  key  plan)  and  from 
these  the  traverse  is  plotted  by  protractor  with  the  com- 
pass bearings  corrected  to  true  meridian;  if  the  work 
has  been  properly  done,  there  should  be  no  material  dif- 
ference in  the  closures.  The  traverse  is  plotted  in  eleva- 
tion near  the  top  of  the  same  sheet,  using  the  calculated 
elevations  and  horizontal  lengths,  and  working  from  a 
datum.  Lines  are  drawn  in  colored  inks  (alternately  red 
and  yellow)  parallel  to  the  datum  line,  b  ft.  apart  to 
.■icale,  and  numbered  according  to  the  elevations  they 
represent. 

Method  of  Projecting  Cross-Sections 

The  distances  at  which  the  polar  protractor  was  placed 
are  scaled  along  the  elevation  of  the  traverse  lines,  and 
through  these  points  short  vertical  lines  are  drawn. 
Short  linos  are  al.so  drawn  at  right  angles  to  the  traverse 
lines,  through  the  projected  positions  of  the  points  on 
the  plan.  These  operations  give  lines  which  are  the 
traces  of  the  planes  on  which  cross-sections  were  taken. 

In  the  elevation  the  cross-.sectinnal  planes  are  rabatted 
upon  the  planes  of  the  traverse  lines,  and  the  cross- 
.sections  are  plotted  in  correct  relative  position.  This 
in  done  by  mean.s  of  a  paper  protractor,  marked  simi- 
larly to  the  polar  protractor,  with  a  IJ-in.  square  cut 
out  of  the  center  (Fig.  1). 

As  an  example:  In  the  plan  of  the  traverse  (Fig.  2), 
let  »-3,  perpendicular  to  H-J,  represent  the  plan  of  the 
croas-scction  plane  at  12  ft.  along  the  line  H-J,  and  in  the 
elevations  let  the  vertical  line  »-?  represent  the  elevation 
of  the   same  plane.     Let   the    plane    »-?   be    revolved 


(rabatted)  in  a  cyclic  direction  through  00'  about  its 
intersection  o  with  the  vertical  plane  through  H-J,  as  an 
axis,  when  it  will  be  coincident  with  the  plane  H-J,  and, 
in  elevation,  with  the  plane  of  the  paper.  If  the  outline 
of  the  cross-section  is  now  plotted,  it  appears  as  shown 
around  a-?  in  elevation,  where  the  intersection  of  H-J 
and  a-3  represents  the  center  of  the  polar  protractor  and 
a-Ji  the  0-180  axis. 

The  protractor  is  centered  on  the  intersections  of  the 
vertical  traces  of  the  cross-sections  with  the  elevation  of 
the  traverse  lines,  and  cross-section  outlines  directly 
plotted  with  a  scale.  This  completes  the  key  plan,  on 
which  the  date  of  survey  and  names  of  party  are  noted. 

Contours  are  plotted  on  individual  sheets  and  are 
taken  at  the  5-ft.  intervals  marked  on  the  elevation  of 
the  traverse.  The  sheet  of  the  contour  to  be  plotted  is 
fitted  over  the  key  plan  with  the  aid  of  the  coordinate 
lines,  and  the  data  on  the  lower  sheet  are  read  through 
the  transparent  paper. 

As  the  superimposition  of  the  contour  sheet.  Fig.  3, 
over  the  key  plan,  Fig.  2,  would  present  considerable 
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(Fig.   2) 

difficulty  in  the  reproduction  of  the  drawings,  the  effect 
of  such  superimposition  is  indicated  by  showing  the 
contour  on  the  key  plan,  and  vice  versa,  in  dotted  lines. 

The  distance  from  the  vertical  axis  to  the  outline  of 
any  cross-section  is  measured  with  a  pair  of  dividers 
along  the  line  representing  the  elevation  of  the  contour 
and  transferred  to  the  line  representing  the  trace  of 
the  cross-section  plane  on  the  plan.  This  fixes  one  point 
on  the  contour,  and  the  other  points  cut  at  that  elevation 
are  obtained  by  a  repetition  of  the  process.  A  free  line 
drawn  through  the  points  repre.sents  the  contour. 

Measurements  taken  with  the  polar  protractor  to  the 
left  of  the  vertical  axes  of  the  cross-sections  must  be 
plotted  on  the  left-hand  side  of  the  traverse  lines  look- 
ing in  the  direction  of  the  traverse  and  vice  ver.sa. 

Difficulty  is  at  first  sometimes  experienced  in  finding 
the  correct  lines  to  use  and  care  is  necessary,  but  re- 
markable dexterity  is  soon  attained.  The  completed 
sheets  are  filed  in  the  covers  in  order,  with  the  highe.st 
contour  on  top. 

The  only  method,  so  far  as  1  am  aware,  comparable 
in  accuracy  with  the  one  de.scribed,  is  by  means  of  a 
theodolite  from  a  coordinated  pn-nt,  after  which  the 
calculated  positions  of  the  points  are  plotted  and  con- 
tours drawn  by  interpolation;  but,  as  already  explained, 
this  method  is  not  practicable  in  the  filled  stopes  for 
which  the  polar-protractor  method  was  particularly 
devised. 
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In  open  stopes  of  considerable  height  and  width,  where 
comparatively  long  sights  are  possible  and  where  the 
whole  working  may  be  commanded  from  one  or  two  set- 
ings  of  the  instrument,  the  theodolite  method  is  pre- 
ferred, as  the  polar  protractor  and  compass  used  as  de- 
scribed are  not  economical  in  time.  Between  the  two 
extremes  are  a  variety  of  stopes  where  the  method  adopt- 
ed is  a  matter  of  individual  judgment,  but  it  is  note- 
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RKCORDS  OP  THE  STOPE  SURVEY 
Pig.  2  shows  the  key  plan  of  a  stope  with  corresponding  sec- 
tion; Fig.  3  shows  Contour  4560  of  the  same  stope;  Pig.  4  shows 
projection  and  contours  of  a  portion  of  the  Bonanza  orebody. 
Messina  mine,  and  illustrates  the  irregular  cross-section  and  ore- 
reserve  calculation 


worthy  that  wherever  possible  the  compass-protractor 
method  is  used  and  that  the  two  methods  are  found  to 
be  interchangeable  without  difficulty. 


Semi-permanent  fixtures  of  iron,  such  as  pipes  and 
rails,  interfere  with  the  free  use  of  the  hanging  com- 
pass, and  where  such  are  common  in  the  stopes,  they  ren- 
der the  method  inapplicable. 

An  attempt  is  made  to  read  the  magnetic  bearing  of 
the  traverse  lines  to  V,  but  as  the  reading  has  fre- 
quently to  be  made  by  the  bisection  of  the  movement  of 
a  swinging  needle,  it  is  probable  that  errors  of  i°  occur. 
On  account  of  the  short  average  length  and  compara- 
tively large  number  of  traverse  lines  and  the  short  total 
length,  the  final  error  introduced  by  these  differences  is 
not  great.  In  plan  the  traverses  frequently  close  with 
no  apparent  error  and  almost  invariably  within  a  foct 
to  scale.  In  elevation  the  calculated  closure  is  generally 
within  0.2  ft.,  and  with  special  care  it  is  not  difficult  to 
obtain  an  exact  check. 

Sources  of  Errors  in  Survey 
Errors  may  occur  when  offsetting  with  the  aid  of  the 
polar  protractor  on  account  of  departure  of  the  0-180° 
axis  f I'om  the  vertical ;  departure  of  the  protractor  from 
a  plane  perpendicular  to  the  vertical  plane  of  the  tra- 
verse line;  increase  in  the  sag  of  the  string  due  to  the 
weight  of  the  protractor;  or  sag  in  the  offset  tape.  A 
few  experimental  plottings  will  show  no  serious  effect 
due  to  departure  from  planes  up  to  a  deflection  of, 
say,  5  degrees. 

Small  errors  due  to  sag  are  negligible,  but  when  the 
total  sag  is  equal  to  or  more  than  6  in.,  it  is  measured 
by  noting  the  difference  between  the  height  of  the  string 
at  the  offset  point  before  and  after  the  protractor  is 
placed  in  position,  and  during  plotting  the  center  of  the 
protractor  is  displaced  an  equivalent  amount.  This  error 
is  only  important  on  unusually  long  or  slack  lines  and 
could  be  reduced  by  using  a  protractor  of  lighter  metal. 
Sag  in  the  offset  tape  causes  the  inclination  shown 
by  the  end  of  the  tape  at  the  protractor  to  differ  from 
that  of  the  straight  line  joining  the  end  points.  It  is 
minimized  by  the  use  of  a  light  tape  with  high  tension, 
but  is  never  entirely  eliminated  and  must  be  kept  small 
by  a  limit  on  the  length  of  the  offset.  As  previously 
stated,  the  offsets  do  not  ordinarily  exceed  12  ft.,  which, 
even  with  an  error  of  inclination  as  great  as  5',  gives 
a  displacement  of  only  one  foot. 

Vertical  Projections  from  Survey. 

Section  lines  are  drawn  at  right  angles  to  each  other 
on  the  general  plan  of  the  mine,  through  the  center  of 
the  main  shaft,  to  represent  the  planes  of  the  vertical 
projections,  one  of  the  lines  being  parallel  to  the  average 
strike.  Every  key  plan  and  contour  sheet  has  lines 
drawn  parallel  to  these,  with  their  distances  from  the 
original  section  lines  noted.  The  positions  of  the  limits 
of  the  oreshoot  on  the  contour  sheets  are  readily  trans- 
ferred to  the  vertical  projection,  with  the  aid  of  these 
lines  and  a  pair  of  dividers. 

A  modification  of  this  method  is  used  in  practice  for 
the  construction  of  the  longitudinal  projection.  On  a 
sheet  of  paper  similar  to  the  key  plan,  corresponding 
cross-section  and  elevation  lines  are  drawn.  The  sec- 
tion line  of  this  sheet  is  fitted  over  that  of  the  key 
plan,  and  by  sliding  the  sheet  to  and  fro,  the  elevation 
of  the  highest  point  of  each  of  the  local  cross-sections  is 
brought,  in  turn,  over  its  position  on  the  plan  and 
marked.  The  junction  of  the  points  thus  obtained  gives 
the  projection.    This  method  is  more  accurate  than  the 
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one  first  described,  as  it  takes  account  of  work  done  above 
the  elevation  of  the  highest  contour. 

For  the  cross-section  the  contour  sheets  are  used.  In 
order  to  obtain  this  section  relatively  correct,  a  con- 
tinuous line  as  irregular  as  necessary  is  drawn  on  the 
longitudinal  projection  to  represent  a  plane  at  right 
angles  to  that  of  the  projection,  along  the  center  of  the 
oreshoot.  The  intersections  of  this  and  the  elevation 
lines  are  projected  on  the  contour  sheets  and  give  lines 
along  which  the  measurements  are  taken. 

ESTKMATION    OF   TONNAGE    BROKEN    AND    ORE    RESERVES 

The  calculation  of  the  volume  excavated  is  made  by 
using  the  ordinary  prismoidal  formula, 

V  =  '^{a  +  b  +  4m) 

in  which  V  =  volume,  h  =  height,  a  and  b  =  end  areas, 
and  m  =  middle  area.     Alternate  contours  are  used  to 
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give  the  end  areas  of  a  series  of  prismoids,  the  heights 
of  which  are  twice  the  contour  distances.  The  result, 
obtained  as  cubic  feet  of  solid  excavation,  is  converted  to 
tonnage  by  a  predetermined  factor. 

In  the  case  of  stopes  where  this  method  is  used  for 
contractors'  measurement,  contours  mu.st  be  made  at  2- 
ft.  intervals  if  the  excavation  is  irregular  and  small. 

The  ore  reserve  is  calculated  in  the  following  manner 
where  the  ore  occurs  as  a  shoot: 

The  portion  of  the  shoot  remaining  between  the  rail 
elevations  of  any  two  adjacent  levels  is  considered  as  a 
block.  The  cross-sectional  area  of  the  sill  of  the  upper 
level,  corrected  for  any  unprofitable  ore  which  has  been 
mined  and  which  will  probably  be  avoided  in  stoping 
from  below,  is  taken  as  the  area  of  the  top  of  the  block. 
The  contours  of  the  stope  below  the  block  are  examined, 
and  the  area  of  the  highest  contour  which  represents  the 
full  cross-section  of  the  shoot  is  taken  as  the  bottom 
area.  The  height  nf  the  block  is  the  difference  between 
the  elevations  of  the  end  areas. 

The  ordinary  pri.smoidal  formula  is  of  no  service  in 
calculating  this  volume,  as  the  middle  area  is  indetermi- 
nate, and  the  formula, 

V  -  J  (n  +  6  +  |/"a6) 


is  used,  in  which  V  =  volume;  h  =  height,  a  and  b  = 
end  areas,  m  --=  middle  area.  To  determine  the  actual 
contents,  the  volume  already  stoped  above  the  elevation 
taken  as  the  lower  end  of  the  block  is  deducted  from  the 
result. 

Ore  is  taken  as  proved  where  both  ends  of  the  block 
are  fully  exposed  and  there  is  reasonable  evidence  of 
continuity.  This  is  generally  provided  by  a  winze 
through  the  center  of  the  orebody,  but  local  experience 
must  always  be  a  large  factor  in  the  classification. 

K.XAMPLE  OF  ORE    RESERVE  CALCII.ATION 

Block  No.   5=260  Bonanza.  4th  to  5th  LcvoU 

<o)  Area  4th  level  sill,  2.675  sq  ft  at  elevation   -  4,410  ft. 
(6)  Area  5th  level  back,  7,996  .«i.ft.  at  elevation   -  4,488  ft. 

A  =  ( -  4,488)   -  (-  4,410)    =  78  ft.  i  =  26  ft 


y/  ah 
(o  -I-  6  +  l^  1S>) 


4   1845779 
I    41497}) 


(O  397.696  5  5995512 

Stoped  above  —  4,488  ft   1,696 

Ore  reserve  (cu.ft.)      J96.000  5  5976952 

Factor  12  5  10899051 

Ore  reserve  (tons)  32.200  4  5077901 

The  average  grade  is  determined  volumetrically.  The 
(square  feet  X  assay)  of  each  end  of  the  block  is 
treated  as  an  end  area  in  the  above  formula,  which  now 
gives  as  V  (cubic  feet  X  assay)  ;  from  this  result  the 
grade  of  the  block  is  obtained. 


Mining  in  Rhodesia 

The  22nd  annual  report  of  the  Rhodesia  Chamber  of 
Commerce,  covering  the  year  1916  shows  that  the  total 
mineral  production  for  the  year  was  930,3.56  oz.  fine  gold, 
an  increase  of  15,327  oz.  over  1915;  200,676  oz.  silver; 
3521  tons  copper;  3.63  tons  tin;  2.59  tons  wolframite; 
38  tons  antimony;  6157  tons  asbestos;  88.871  tons 
chrome  ore;  5837  tons  iron  ore;  491,532  tons  coal;  1021 
carats  diamonds.  The  total  value  of  the  mineral  pro- 
duction for  1916  was  £4,829.704,  an  increase  of  £430,630, 
or  ^1' , ,  over  the  previous  year. 

The  average  number  of  negro  laborers  employed 
during  1916  was  40,214,  an  increase  of  2298  as  compared 
with  1915.  Of  the  number  for  1916  there  were  36.347 
employed  at  gold  mines  and  3867  at  coal  and  other 
mines.  The  number  recruited  during  the  year  for  mine 
labor  was  2488.  Deaths  were  1083.  and  2.35^  of  the 
men  deserted.     The  deaths  for  two  years  past  were: 


otal   N< 

1915 

IVr 

1.000 

«)2 
154 

21 
4 

94 
19 

Tout  No. 
911 
172 

l.0«) 


P*r    1.000 
U  4t 
4  24 

26  72 


Total  991  26  M 

Aliout  one-half  of  the  laborers  employed  were  natives 
of  Rhodesia.  About  25',  were  from  Nya.s.saland  and 
20 '■/r  from  Portuguese  East  Africa. 


Diamond  Yield  of  the  Soiithwest  Transvaal  for 
the  five  months  ended  May  31  wa.s  24,910  carats.  The 
Inrge.st  mine  is  the  Italic.  Others,  but  far  behind,  are 
the  Kameelkuil.  the  London  and  the  Bloenihof. 
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Engineers'  Part  in  the  War 


To  wage  the  war  with  the  highest  efficiency  the 
armies  must  be  so  organized,  both  at  the  front 
and  behind,  that  each  man  shall  be  doing  the  work 
that  his  training  has  best  fitted  him  for.  Mod- 
ern warfare  calls  for  the  application  of  the  prin- 
ciples of  all  branches  of  engineering.  The  United 
States,  by  reason  of  its  large  reservoir  of  skilled 
specialists,  can  bring  into  the  struggle  a  most 
efficacious  aid. 

CAPTAIN  Gustave  P.  Capart,  of  General  Petain's 
staff,  who  is  now  in  America,  recently  expressed 
his  vifiws  on  the  engineer's  part  in  the  war  in  a 
communication  to  Secretary  Baker.  The  following  sum- 
mary of  Captain  Capart's  observations  has  been  released 
for  publication: 

We  are  waging  in  reality  a  war  of  engineers  and  of 
primary  materials  necessary  to  equipment  and  to  trans- 
portation under  the  best  conditions.  Today  a  nation 
which  enters  the  strife  must  make  its  appeal  to  its 
human  material  and  put  to  work  all  the  vital  forces  of 
the  country.  That  is  why  the  industrial  organization 
of  the  armies  is  indispensable.  It  is  essential  for  avoid- 
ing waste  of  material  and  human  energy.  Before  every- 
thing it  is  necessary  to  obtain  a  good  alignment  of 
men.  To  insure  this  the  largest  number  possible  should 
be  left  to  work  at  their  specialty  or  placed  in  the 
formation  that  agrees  with  their  aptitudes.  This  ap- 
plies to  the  fighting  troops  as  to  the  supporting  bodies. 
A  salutary  emulation  and  a  certain  point  of  professional 
honor  are  also  developed  by  such  specialization.  To  be 
convinced  of  this  it  will  suffice  to  review  the  corps  of 
the  armies  as  they  are  now  organized. 

Highly  Developed  Transport  Systems 

The  modern  battle  is  a  problem  of  roads  and  of  trans- 
port. The  railways  and  roads  may  be  compared  to  a 
system  of  arteries  for  the  army.  A  constant  growth  of 
the  network  of  railways  in  the  zone  of  the  armies  is 
necessary  for  the  rapid  provisioning  of  troops  in  food 
and  munitions,  for  their  removal  from  one  point  of  the 
line  to  another,  for  the  entry  into  action  of  heavy  ar- 
tillery mounted  on  trucks,  etc.  It  follows  that  the  main- 
tenance of  these  lines  and  the  construction  of  extensions 
daily  become  of  greater  importance  on  account  of  the 
constant  augmentation  of  traffic.  In  both  cases  the  em- 
ployment of  a  large  and  highly  trained  personnel  is  re- 
quired for  the  laying  of  tracks,  for  the  repair  shops,  and 
to  handle  construction  material. 

The  means  of  transport  are  numerous  and  varied. 
All  of  the  systems  known  to  the  engineer  have  been 
adopted  progressively.  Narrow-gage  railways  have  be- 
come of  common  usage.  Cableways  and  telpherage  sys- 
tems have  given  extraordinarily  valuable  service  on  the 
front.  One  installation  of  this  kind  has  effected  an 
economy  of  600  mules  per  day  at  one  point  on  the  French 
front  and  the  Italian  army  employs  similar  installa- 
tions with  success.  The  automobile,  with  its  camions 
and  tractors,  plays  a  role  that  daily  becomes  more  im- 
portant. The  thousands  of  drivers,  mechanicians  and 
repair  men  now  constitute  an  important  unit  of  the  army. 


The  great  distribution  systems  for  electric  light  and 
power  in  the  zone  of  the  armies  also  compel  attention. 
These  supply  the  headquarters,  cantonments,  artillery, 
repair  shops,  hospitals,  air  service,  etc.  The  mechani- 
cal services  are  developing  constantly.  The  employment 
of  compressors,  rock  drills  and  trenching  machines  has 
required  an  increasing  number  of  skilled  workmen.  In 
the  zone  evacuated  by  the  enemy,  an  immense  amount  of 
restoration  must  be  undertaken  and  a  skilled  personnel 
for  rebuilding  bridges  and  constructing  military  works 
is  necessary. 

Great  shelters,  in  reality  subterranean  buildings,  are 
built  by  company  units  as  skilled  as  the  contractors' 
forces  that  construct  subways  in  New  York.  These  units 
excavate,  timber,  do  the  concrete  work  and  leave  the 
shelters  complete.  Water  supply  is  a  necessity  that  is 
given  great  attention  in  the  modern  battle,  and  its  or- 
ganization should  be  constantly  improved.  To  supply 
the  armies  with  lumber  and  timber  there  has  been  or- 
ganized a  nearly  perfect  forestry  service.  The  telegraph 
and  telephone  service  naturally  occupies  a  place  of  the 
greatest  importance  and  constitutes  the  nervous  sys- 
tem of  the  battle. 

Specialization  in  the  Combatant  Units 

In  the  combatant  units  the  useful  effect  of  specializa- 
tion is  also  felt.  In  aviation,  whose  scope  is  constantly 
widening,  airplanes  have  successively  appeared  for 
scouting  and  photography,  for  combat  and  bombard- 
ment, for  directing  artillery  fire  and  for  the  infantry. 
Each  requires  its  own  trained  corps  and  schools,  be- 
sides a  multitude  of  mechanicians  to  maintain  the 
airplanes. 

In  the  infantry  specialization  is  pronounced.  There 
are  grenadiers,  signal  men,  machine-gun  operators, 
ravitailleurs,  trench-mortar  operators,  etc.  This  has  led 
to  the  highest  efficiency  of  combatants.  In  the  artillery 
the  great  specialization  is  well  known,  such  as  in  the 
directing  of  artillery  fire,  and  the  sections  of  cartog- 
raphers. In  passing  we  may  call  attention  to  the 
trench  artillery  so  important  in  this  war.  In  the  en- 
gineering corps,  mining,  bridge  construction  and  trench- 
ing operations  are  today  all  works  requiring  special 
units. 

Better  than  any  other  country,  the  United  States  will 
be  able  to  constitute  an  army  conceived  on  a  logical  and 
rational  plan,  thanks  to  its  immense  reservoir  of  man- 
power and  to  its  highly  developed  industries.  The  mili- 
tary instructions  of  specialized  regiments  may  be  ex- 
tremely limited  and  numerous  regiments  may  be  made 
ready  in  a  very  short  time.  The  American  Government 
has  comprehended  fully  the  importance  of  organization 
along  these  lines.  The  expedition  of  specialized  regi- 
ments responds  to  urgent  military  needs,  and  it  re- 
flects one  of  the  aptitudes  of  the  country  where  you  pass 
so  rapidly  from  project  to  realization. 

The  specialized  American  troops,  who  are  going  to 
•France,  will  at  the  same  time  be  the  pioneers  of  Ameri- 
can industry  over  there  and  will  prepare  the  ground  for 
the  economic  war  which  will  be  waged  against  the  Cen- 
tral Empires  tomorrow.  A  flow  of  business  between 
America  and  her  allies  should  be  the  result  of  the  pres- 
ent cooperation,  and  the  French  industries  that  formerly 
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used  machines  from  Germany  will   in  the  future  get 
them  from  America. 

Thanks  to  her  industries  so  powerfully  developed  and 
equipped,  the  United  States  can  bring  to  the  great 
struggle  a  most  efficacious  and  precious  aid.  She  can 
rapidly  find  the  skilled  personnel  so  necessan,'.  That 
which  has  been  done  in  the  formation  of  specialized 
railway  regiments  should  likewise  be  done  for  the  auto- 
mobile-transport service  (both  drivers  and  mechani- 
cians are  required),  for  the  water-supply  service,  for- 
estry, electrical  and  mechanical  service,  and,  again  in 
the  combatant  units,  for  the  aviation  where  an  elite 
corps  of  pilots  and  mechanicians  is  required,  and  for 
the  artillery  with  units  of  field,  trench  and  truck- 
mounted  guns. 

All  of  these  services  imply  an  immediate  and  effective 
intervention  of  the  American  nation  in  the  war  while 
it  is  organizing  and  training  its  great  combatant  army. 
To  obtain  the  highest  efficiency  it  is  indispensable  that 
these  various  specialties  be  emphasized  in  distinct  mili- 
tarized organizations,  each  known  by  its  distinctive  title 
such  as  "Forestry  Service,"  "Water-Supply  Service," 
"Roads  Service,"  "Railway  Service,"  etc. 

The  preceding  roughly  sketches  the  industrial  organ- 
ization of  an  army.  The  art  of  the  engineer  is  also 
e.vercised  in  the  technical  organization.  It  seems 
strange,  although  really  logical  enough,  to  find  consult- 
ing engineers  on  the  General  Staff  along  with  the  tacti- 
cian.s.  Technical  and  industrial  problems  arising  for 
solution  become  more  numerous  every  day.  We  will  give 
two  examples : 

Raw  Materials  and  Cooperation 

One  of  the  most  important  technical  questions  de- 
manding .solution  today  is  that  of  cooperation  {Uai.ioti) 
of  troops  in  battle,  since  it  is  this  which  permits  suc- 
cessful maneuvering.  Today,  in  order  to  arrive  at  a 
sure  and  rapid  cooperation  between  the  different  divi- 
sions, appeal  is  made  to  all  the  means  of  .science — me- 
chanical, optical,  acou.stic,  electrical.  Apparatus  and 
method  have  had  an  extraordinary  development,  thanks 
to  the  impulse  given  them  by  military  engineers  who 
have  devoted  them.selves  to  this  arduous  task. 

The  second  is  that  we  are  waging  a  war  of  primary 
materials,  as  we  have  said.  Steel,  wood,  coal,  magnets, 
iron,  wheat,  essences,  oil,  etc.,  are  the  materials  without 
which  it  is  no  longer  possible  to  make  war.  The  crea- 
tion of  bureaus  of  stati.stics  makes  it  possible  to  a.scer- 
tain  in  advance  the  crises  that  may  threaten  in  one  or 
another  material  on  which  the  conflict  depends  and  to 
find  a  way  of  avoiding  the  danger  as  soon  as  it  ari.ses. 
Tabulation.**  such  as  that  of  the  number  of  projectiles 
fired  against  the  front  of  an  army  are  important  and 
instructive.  Industrial  methods  applied  to  w.ir  make  i* 
possible  to  escape  many  difficulties  and  surprises. 

RCIIOOI.S  IN  THE  Fighting  Zone  Necessary 

One  of  the  most  important  questions  today  is  that  of 
establishment  of  .schools  of  every  kind  in  the  fi/hting 
zone.  Mr)dern  war  being  n  perpetual  evolution,  it  is 
indispensable  to  continue  schooling  as  a  campaign  goes 
on.  Both  for  actual  combatants  and  for  troops  in  the 
rear  there  must  be  provided  centers  of  instruction  in 
difTerent  specialtie."* — schools  of  cooperation  {/loi'.ion), 
for  grennde-throwers  and  mitraillrur^,  for  miners,  avi- 


ators, pilots  and  observers,  schools  of  listening  (eroute), 
centers  for  the  study  of  war  and  for  artillery  study. 
Such  schools  will  render  the  greatest  service  if  they  are 
conceived  in  a  practical  spirit. 

To  sum  up,  the  United  States  finds  itself  in  a  privi- 
leged situation  to  create  an  army  comprising  every 
branch  of  the  service.  It  will  be  in  a  position  to  turn 
away  from  the  old  prejudices  concerning  military  mat- 
ters and  to  profit  by  the  experience  that  the  other  bel- 
ligerents have  gained.  The  organization  of  an  army 
may  be  conceived  of  as  resembling  that  of  an  immense 
industrial  enterprise,  and  the  experience  of  three  years 
of  war  has  demonstrated  that  it  is  of  the  greatest  im- 
portance to  develop  the  training  schools  and  extend  fur- 
ther the  system  of  specialization. 


Manganese  Mining  Active 

Secretary  Lane  in  a  recent  interview  called  attention 
to  the  response  of  the  miners  of  manganese  to  the  coun- 
try's need.  "Modern  steel-making  demands  manganese," 
he  said,  "and  the  shortage  of  a  domestic  supply  of  this 
ore  has  been  a  matter  of  concern  to  those  of  us  who 
wi.sh  America  to  be  industrially  independent.  But  now 
the  war  requirements  for  steel  ha%'e  been  realized  by  the 
manganese  operators,  for  reports  already  received  in 
the  Department  of  the  Interior  show  that  shipments  of 
high-grade  mangane.se  during  the  past  six  months  ag- 
gregate 28, .315  tons,  or  nearly  10''r  more  than  the  ton- 
nage for  the  whole  of  lOlG,  which  amount  in  turn  was 
three  times  the  1915  shipments.  Shipments  are  re- 
ported from  10  states,  but  in  Montana  alone  the  ship- 
ments since  last  January  largely  exceed  the  .shipments 
for  the  whole  United  States  in  1915. 

"The  manganese  situation  therefore  is  most  encourag- 
ing, and  the  Geological  Survey  estimate  for  the  whole 
year  is  80,000  tons  of  the  high-grade  ore.  This,  however, 
is  less  than  20''c  of  the  present  large  demand  of  the  steel 
industry.  It  is  significant  that  the  shipments  of  lower- 
grade  manganese  ore  likewise  are  record-breaking,  the 
six  months  of  1917  considerably  exceeding  the  12 
months  of  1916,  and  the  pre.sent  rate  of  production 
promises  an  even  larger  tonnage  for  the  remaining  six 
months.  This  gratifying  activity  in  the  mining  of  so 
essential  an  ore  seems  to  be  largely  the  result  of  better 
financing  and  better  engineering  of  the  industry." 


Utah  Copper  Quarterly  Report 

Utah  Copper  Co.,  in  its  .37th  quarterly  report,  cover- 
ing the  .second  quarter  of  1917,  shows  an  increa.se  of 
product  over  the  first  quarter  of  1.3,517.149  lb.  By 
months,  the  production  of  copper  contained  in  concen- 
trates was:  April,  17,231,512  lb.:  May.  19.262,8.56  lb.; 
June.  19,909,097  lb.:  total,  .56,403.465  lb.:  a  monthly 
average  of  18.801.1.55  lb.  In  addition,  441..594  lb.  was 
contained  in  ore  shipped  direct  to  the  smelters,  making 
a  total  gross  production  of  56,845,0.59  pounds. 

A  total  of  3,298.400  tons  of  ore  was  treated.  920,.500 
tons  more  than  during  the  first  quarter.  The  average 
grade  of  ore  was  1.388K,  Cu.  a  decrea.se  of  0.0419^. 
The  average  recovery  wa.s  61.59'^f  ;  net  profits  were 
$7,246,318,  dividends  having  been  paid  to  the  amount 
of  $5,685,715,  or  $3.50  per  .share. 
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New  Jersey  Zinc  Co.'s  Franklin 
Laboratory* 

The  Franklin  laboratory  of  the  New  Jersey  Zinc  Co. 
was  designed  mainly  for  the  analysis  of  the  products 
from  the  two  concentrating  mills  situated  at  Franklin 
and  Sterling  Hill,  New  Jersey,  the  most  important  de- 
terminations being  the  zinc,  iron,  manganese,  lime  and 
silica  contents  and  moisture  of  the  ores.  Within  the  last 
four  years,  however,  it  has  been  found  advisable  to  ex- 
amine most  of  the  supplies,  and  therefore  additional 
space  and  equipment  were  allotted  for  the  examination 
of  such  substances  as  oils,  greases,  soaps,  alloys,  fuels, 
paints,  explosives  and  water. 

The  building  as  shown  in  elevation  and  plan  consists 
of  a  main  or  routine  laboratory,  an  experimental  labora- 
tory, a  water-analysis  room  and  the  other  accessories 
such  as  stockroom,  library,  sampling  and  drying  rooms 
and  office.  The  main  laboratory  is  further  divided  into 
a  balance  room  and  zinc-analysis  room. 

As  the  greater  part  of  the  determinations  are  volu- 
metric, good  light  is  an  important  factor,  and  with  this 
in  view  the  interior  walls  of  the  building  were  construct- 
ed of  white  enameled  brick  laid  in  Keene  cement.  These 
also  have  the  additional  advantage  that  they  give  a  clean 


ELEVATION  AND   PLAN,   FR.A.NKLL\   LABORATORY 

and  attractive  appearance  to  the  room.  The  windows 
are  large,  being  76  x  44  in.,  and  even  on  dark  days  the 
light  is  good  throughout  the  laboratory.  Zinc  titration 
requires  a  constant  light  and  as,  on  many  days,  especially 
in  winter,  the  light  is  variable,  two  Artificial  Daylight 
lamps  were  installed  and  it  has  been  found  that  they 
meet  all  requirements.  They  also  make  it  possible  to 
carry  out  titrations  at  night  if  necessary. 

On  referring  again  to  the  plan  of  the  building,  one 
can  obtain  an  idea  of  the  arrangement  of  the  desks, 
sinks,  cases  and  hoods.     These  have  all  been  designed 

♦A  paper  bv  P.  Jenkins  to  be  pre.sented  at  the  St.  Louis  meet- 
ing of  the  A.  I.  M.  E.  in  October,  1917. 


with  the  idea  of  expediting  the  work  as  much  as  possible 
with  the  least  confusion.  The  hoods  at  the  center  and 
running  the  whole  length  of  the  room  were  designed  by 
R.  M.  Catlin,  and  are  unusual  in  construction.  They  con- 
sist of  a  series  of  small  compartments,  there  being  in 
this  case  50.  Each  compartment  is  about  27  in.  long, 
8  in.  wide  and  8  in.  high,  and  is  made  of  Alberene  stone. 
Each  accommodates  two  sand  baths,  and  all  the  gases 
arising  from  evaporation  are  taken  off  at  the  center  of 
the  hood  and  conducted  outside  of  the  building  by  means 
of  a  slight  vacuum  produced  by  an  air  aspirator  placed 
in  the  mouth  of  a  6-in.  Orangeburg  fiber  pipe.  One  as- 
pirator exhausts  the  gases  from  10  compartments.    Each 
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'  Ware  Pipe 
DETAIL   OF    MAIN   LABORATORY    HOODS 

compartment  is  supplied  with  two  sliding  doors  which 
fit  into  grooves  cut  in  the  sides  of  the  hood.  By  means 
of  a  notch  cut  in  these  grooves,  the  doors  may  be  partly 
opened  if  necessary.  Heat  is  furnished  by  means  of  a 
series  of  bunsen  burners  placed  under  each  sand  bath. 
A  better  idea  of  the  construction  of  the  hoods  may  be 
obtained  from  the  illustration. 

In  the  old  laboratory  great  difficulty  was  experienced 
in  keeping  the  wooden  floor  in  good  condition,  so  in  the 
new  building  the  wood  was  treated  with  aniline  black  and 
up  to  the  present  the  floors  have  remained  in  excellent 
condition  despite  the  fact  that  in  many  places  they  have 
been  subjected  unintentionally  to  the  action  of  concen- 
trated acids. 

Adjoining  the  main  laboratory  is  a  room  set  apart  for 
zinc  titration  only.  This  arrangement  has  many  ad- 
vantages, the  chief  being  that  the  atmosphere  of  the 
main  room  is  not  contaminated  with  ammonia  fumes, 
as  all  zinc  titrations  are  made  in  ammoniacal  solutions. 
The  ventilation  of  the  zinc-analysis  room  is  taken  care 
of  by  means  of  a  small  fan. 

The  balance  room  also  adjoins  the  main  laboratory. 
The  slabs  on  which  the  balances  rest  are  supported  by 
concrete  piers  which  do  not  connect  with  the  building. 
This  removes  annoyance  due  to  jars.  The  room  was 
built  large  enough  to  accommodate  the  filing  case  for 
the  samples,  which  adds  to  the  convenience  of  the  work 
because  the  samples  are  readily  accessible  in  case  results 
are  to  be  checked. 

The  experimental  laboratory  is  provided  with  a  hood 
somewhat  similar  to  those  in  use  in  the  Bureau  of 
Standards.  It  is  constructed  of  Alberene  stone  and  wire 
glass.  The  top  and  sides  being  of  glass  makes  the  hood 
very  light.  The  hood  is  downdraft,  being  exhausted  by 
an  aspirator  similar  to  the  one  operating  the  hoods  in 
the  main  laboratory. 
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The  experimental  laboratory  is  equipped  to  make  any 
analysis  of  the  supplies  furnished  for  the  plant  that  may 
be  required.  Jas  is  used  for  general  heating  purposes, 
but  electric  hot  plates  or  multiple-unit  furnaces  are  em- 
ployed where  it  is  possible  to  use  them.  For  drying 
purposes  Freas  electric  ovens  have  been  installed,  and 
for  electrolytic  work  a  Veit  apparatus  has  been  provided. 

As  the  supervision  of  the  town  water  supply  is  in- 
trusted to  the  laboratory,  it  was  found  advisable  to  fit  a 
room  for  carrying  out  both  the  chemical  and  bacteriologi- 
cal examination  of  the  water.  Equipment  is  of  the  usual 
nature  required  for  such  work,  consisting  of  a  sterilizer, 
incubator,  refrigerator  and  the  other  accessories. 

This  covers,  in  general,  the  principal  features  of  the 
building,  but  before  closing  I  would  like  to  call  attention 


4  Screw Jomt  Orangeburg       ^ 
Fibre  Pipe  to  Exhouit  V' 

HOODS    FOR    SPRCTAI.,    L.VBOR.ATORV 


to  the  size  and  location  of  the  stock  room,  which  is  so 
situated  that  it  is  central  to  both  the  main  and  the  ex- 
perimental laboratories. 

The  library,  al.so,  is  easily  accessible  from  both  labora- 
tories and  is  so  furnished  that  the  men  can  calculate  and 
keep  their  records  in  this  room  and  not  have  them  dis- 
tributed, as  is  the  usual  custom,  throughout  the  whole 
building. 

The  rooms  for  drying  and  grinding  the  samples  are  in 
the  basement  and  are  equipped  with  hot  plates,  bucking 
hoard  and  grinder.  Only  the  small  samples  are  handled 
in  these  rooms,  as  the  sampling  and  grinding  of  the 
large  .samples  is  carried  out  at  the  sample  houses  sit- 
uated near  the  different  mills.  The  basement  also  af- 
fords ample  room  for  storage  and  packing.  A  Barn- 
stead  still  of  about  5-gal.  capacity  per  hour  furnishes 
distilled  water,  which  is  distributed  to  all  jiarts  of  the 
building  by  means  f>f  lilock-tin  pipes.  An  adecinate  wash- 
room and  individual  lockers  are  provided  for  the  men. 


Inflammability  of  Mixtures  of  Gases 

An  investigation  was  undertaken  by  the  U.  S.  Hureau 
of  Mines  to  determne  the  limits  of  complete  inflamma- 
bility of  mixtures  of  mine  ga.ses  and  of  industrial  gases 
with  air.  In  Tirhniral  Paper  IhO,  George  A.  Burrell 
and  Alfred  W.  (iauger  summarize  the  results  of  experi- 
ments with  gasoline  vapor,  ethane,  methane,  natural  gas, 
acetylene,  artificial  illuminating  gas,  hydrogen,  carbon 
monoxide,  and  blast-furnace  gas, 


WTien  enough  of  the  combustible  gas  is  present  to 
permit  combustion  to  spread  through  the  mixture  from 
any  point  of  ignition,  then  propagation  of  flame  takes 
place  from  layer  to  layer,  without  the  continued  presence 
of  the  source  of  heat  that  started  the  inflammation.  It 
was  found  that  the  limits  of  complete  propagation  were 
affected  to  some  degree  by  the  conditions  of  experiment. 
In  general,  when  ignition  occurs  from  the  bottom  up- 
ward, the  limits  are  slightly  lower  than  when  it  occurs 
from  the  top  downward. 

The  results  obtained  for  the  limits  of  complete  in- 
flammability of  mixtures  of  different  ga.ses  with  air 
were  as  follows:  with  gasoline  vapor,  gas  mixture  in 
air  1.5  to  G'^r  ;  ethane,  2.5  to  5*^,  ;  methane  5.5  to  14.5'',  ; 
natural  gas,  5  to  12'^r ;  acetylene,  3  to  73'"r ;  artificial 
illuminating  gas,  7  to  21  ""f  ;  hydrogen,  10  to  66''^  ;  car- 
bon monoxide,  15  to  73'"c  ;  and  3C  to  &^',c  with  blast- 
furnace gas. 


International  Nickel  Co. 

The  International  Nickel  Co.'s  report  for  the  quarter 
ended  June  30,  1917,  shows  total  Income  amounting  to 
.$4,457,862.  The  principal  items,  compared  with  the 
corresponding  period  of  1916,  are  shown  below: 

INTKRNATIONAI.     NICKKL    CO.'.S    FINAN'CIAI.    REPORT 

1917  1916 

$4.4S7.86^  $4,025,396 


Total  inronip    

Administration  and  general  expense . 

Net  income 

Deprerintion  and  mineral  exhaustion 

Profits  

Preferred  dividend    

Balance  


896.368  222.422 

3.551.494  }.802.974 

487.678  497.400 

J.07J.8I6  3.J05.574 

135.689  133.689 

2.940.127  3. 171.885 

The  balance  in  the  1917  quarter  is  equal  to  $1.75 
per  share  on  the  common  stock,  and  for  the  1916  period 
is  equal  to  $1.89  per  share. 

The  earnings  for  this  quarter  in  1917  show  a  smaller 
balance  for  the  common  stock,  due  very  likely  to  the 
larger  taxes  the  company  has  had  to  pay  in  the  United 
States  and  Canada.  The  reserve  for  taxes  in  the  cur- 
rent report  is  contained  in  "Administration  and  General 
Expense"  item  of  $896,368;  this  amount  being  equal 
to  more  than  four  times  the  amount  of  $222,422  noted 
for  the  corresponding  quarter  of  1916.  The  great  amount 
of  the  increa.se  is  a  reserve  against  taxes. 

The  production  in  the  year  that  ended  March  31. 
1916.  was  about  60,000,000  lb.,  and  as  the  plant,  except 
the  one  at  Bayoiine,  N.  J.,  had  been  running  at  about 
the  same  capacity,  production  for  the  quarter  ended 
June  30,  1917.  can  be  estimated  at  about  15,000.000 
pounds,  since  it  is  not  possible  to  approximate  the  loss 
occasioned  by  the  strike. 

Work  on  the  new  refinery  at  Port  Colborne,  Ont.,  is 
progressing  favorably,  and  according  to  the  president's 
last  statement  to  the  stockholders,  the  new  plant  will 
be  ready  for  production  by  the  beginning  of  1918.  The 
initial  production  of  this  plant  is  placed  at  20,000,000  lb. 
per  year,  increasing  the  output  one-third,  and  bringing 
the  total  capacity  to  80,000.000  lb.  per  year. 

The  balance  sheet  for  June  30.  1917,  shows  some  im- 
portant changes  compared  with  the  annual  balance  sheet 
of  March  31,  1917.  The  property  account  on  June  30  was 
$46,124,208  compared  with  $45,169,973  in  March,  an 
increase  of  about  $1,000,000.  The  general  surplus  on 
June  .30  was  $.''..858,759.  a  decrea.se  of  $418,346  from 
the  $6,277,105  noted  on  March  31. 
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Future  Treatment  of  Tailings' 


Mill  tailings  should  be  stored  for  future  treat- 
ment and  in  such  a  ivay  that  widely  different 
grades  are  not  mixed  together.  Thus,  as 
processes  of  recovery  improve,  portions  of  dumps 
may  he  worked  over  without  necessitating  the 
handling  of  a  large  tonnage  of  worthless  ma- 
terial. 


IN  EARLY  milling  methods  little  attention  was  given 
to  the  care  of  tailings.  It  was  thought  that  if  the 
mill  could  be  built  by  a  stream  where  their  final  dis- 
posal could  be  forever  lost  sight  of,  it  was  highly  desir- 
able. What  was  lost  in  these  rich  tailings  can  now  be 
appreciated.  Fortunately  for  many,  the  depositing  of 
tailings  in  these  streams  was  finally  prohibited  by  the 
state  legislatures.  Those  milling  companies  that  seem- 
ingly were  not  so  favorably  located,  or  the  companies 
that  were  forced  to  discontinue  the  pollution  of  the 
streams,  have  found  themselves  in  the  possession  of  tail- 
ings that  are  of  great  value,  due  to  the  new  methods 
of  concentration  and  of  recovery. 

The  problem  of  future  treatment  of  present  mill  tail- 
ings is  more  diflicult  for  the  future  metallurgist  and 
mill  man  on  account  of  recent  advancement  in  milling 
methods;  yet  relatively  the  valuable  content  that  still 
remains  may  have  proportionately  greater  value  as 
mines  become  exhausted.  If  the  residues  from  modern 
concentrators  are  not  isolated  by  segregation  they  will 
often  be  forever  lost  on  account  of  admixture  with 
valueless  material. 

Segregation  of  Tailings  at  Anaconda 

The  Anaconda  Copper  Mining  Co.,  in  1901,  made  ar- 
rangements to  segregate  the  fine  slimes  from  the  sands, 
supplementing  the  arrangement  which  their  new  plant 
afforded  in  saving  all  of  the  tailings  instead  of  allow- 
ing a  portion  of  them  to  go  down  Warm  Springs  Creek. 
It  was  realized,  in  starting  this  new  concentrator,  that 
these  slimes  were  of  great  value  on  account  of  the  cop- 
per content,  so  ponds  were  made,  300  x  600  ft.  and  about 
14  ft.  deep,  to  settle  the  fine  material  and  decant  the 
water.  The  ponds  were  operated  intermittently;  as 
soon  as  loaded  they  were  drained  and  excavated  by 
dragline  bucket.  The  discharge  from  the  bucket  was 
piled  along  the  side  of  the  pond.  Part  of  this  slime  was 
made  into  blast-furnace  bricks  and  smelted,  and  the  re- 
maining portion  stored  for  future  treatment.  The  effect 
of  saving  these  slimes  for  the  last  16  years  at  the  Washoe 
Reduction  plant  has  resulted  already  in  the  recovery 
of  millions  of  pounds  of  copper  with  many  millions  more 
yet  unrecovered.  The  present  slimes  flotation  plant  at 
Anaconda,  working  on  these  particular  slimes,  recovers 
more  than  1,000,000  lb.  of  copper  per  month. 

The  Chino  Copper  Co.  segregated  the  tailings  from 
its  mill  at  Hurley  and  now  has  a  retreatment  plant 
handling  1000  tons  per  day,  with  further  extension 
under  construction.     There  are  other  companies  that 


have  segregated  their  tailings  to  some  extent.  There 
are  millions  of  tons  of  sulphide  tailings  that  are  now 
becoming  slowly  oxidized,  and  cannot  be  treated  with- 
out installing  expensive  grinding  machinery  plus  the 
flotation  equipment;  if  the  more  valuable  slimes  had 
been  segregated,  millions  of  pounds  of  copper  could  eas- 
ily be  recovered  by  the  simple  flotation  methods  of  today, 
as  illustrated  by  the  Anaconda  and  Chino  practice.  The 
sands,  which  are  of  lower  value,  would  oxidize  faster 
without  the  slimes  and  become  available  for  leaching 
where  coarse  material  is  desirable. 

Store  Middlings  Separately  from  General  Tailings 

There  are  concentrators  where  some  portion  of  the 
middlings  cannot  be  brought  to  grade  or  made  a  market- 
able product.  These  should  be  stored  separately  and  not 
mixed  with  the  general  tailings.  It  has  not  been  practi- 
cable to  recover  the  oxides  and  carbonates  that  are  mixed 
with  the  sulphide  tailings.  J.  M.  Callow's  filming  ex- 
periments, which  he  has  so  carefully  described',  point 
out  what  may  be  expected.  There  are  millions  of  tons  of 
tailings,  however,  whose  oxide  and  carbonate  content 
is  even  less  than  the  tailings  thrown  away  by  the  pres- 
ent filming  process,  and  it  would  seem  that  enrichment 
for  future  treatment  should  be  made  if  possible.  Mr. 
Callow  has  made  the  following  statement  of  his  views 
on  what  may  be  expected  as  to  recovery  from  tailings: 

In  the  treatment  of  complex  ores,  such  as  those  carrying 
lead,  zinc  and  iron,  and  in  copper  ores  containing  both 
sulphides  and  oxides  of  this  mineral,  present  methods  of 
recovery  are  still  in  embryo,  and  such  tailings  must  in- 
evitably carry  an  appreciable  portion  of  the  original  con- 
tents of  the  ore,  in  the  complex  zinc,  lead  and  iron  ores 
especially.  Sixty  and  70'"  zinc  recovery  is  often  considered 
passable  work,  the  rest  of  the  zinc  being  either  entangled 
or  in  some  other  way  combined  with  the  iron  and  lead 
which  future  inventions  will  no  doubt  show  us  how  to  re- 
cover. In  the  copper  ores,  flotation  has  added  greatly  to 
past  recoveries,  but  only  in  the  recovery  of  sulphides;  t'le 
oxides  are  still  an  unavailable  asset,  which  in  due  time 
will  undoubtedly  be  recovered  by  improved  methods  of  ex- 
traction. 

In  laying  outt  a  system  for  impounding  tailings  the 
plan  hitherto  has  been  to  impound  them  without  any  dis- 
crimination as  to  their  values.  In  some  ores  it  has  been 
found  that  the  principal  values  lost  lie  with  the  sands,  and 
in  others,  with  the  slimes;  so  that  a  segregation  might  well 
be  practiced. 

As  an  illustration,  assume  the  accumulative  analyses 
of  the  tailings  from  one  of  the  great  copper  concentrat- 
ing mills  where  the  process  consists  of  tabling  and  flota- 
tion, making  a  total  extraction  of  82'"f.  The  total  cop- 
per in  the  various  screen  sizes  is  given  in  the  table. 

SCREEN   ANALYSIS  OF  (JENERAI.  TAILINGS 
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+  200 
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48  2 

0  015 
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—200 
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0  051 

0   188 
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*Ab.sti-acf  of  a  paper  by  F.  E.  Marcy  to  be  presented  at  the 
.St.  I^ouis  meeting  of  the  American  In.stitute  of  Mining  lOngineers 
in  October  ;  it  was  originally  presented  at  a  meeting  of  the  Utah 
Section  on  May  23,    1917. 


100  0  0   13b  0  252  0  390 

On  such  tailings  it  is  possible  with  a  Dorr  classifier  to 
separate  the  sands  from  the  slimes;  the  slime  tailings 
may  be  divided  again  into  two  parts  by  deflocculating 
and  decanting,  making  a  fine  crystalline  mineral  and 
a  decanted  slime.  It  is  my  belief  that  the  decanted  ma- 
terial will  carry  an  enriched  amount  of  oxide  copper,  as 


'•■Bulletin   123." 
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compared  with  the  general  mill  tailings,  by  two  or  three 
time-s.  While  it  may  not  be  possible  with  the  present 
means  to  make  a  satisfactory  and  marketable  concen- 
trate, it  would  appear  desirable  to  store  separately 
rather  than  to  mix  with  the  impoverished  tailings  which 
might  carry  only  0.1.5'^r  Cu,  and  hold  such  segregated 
material  until  metallurgy  has  advanced  or  the  market 
IS  such  as  to  make  it  profitable  to  treat  it.  This  is  what 
some  preliminary  experiments  seem  to  show.  To  re- 
treat 1.5  or  20  millions  of  tons  of  unsegregated  tailings 
in  which  a  large  portion  carries  only  0.12  to  0.15''^  is 
no  easy  problem  for  the  future  metallurgist. 

There  are  many  milling  plants  that  treat  complex 
ores  which  carry  lead,  zinc  and  copper,  and  it  is  not 
possible  to  make  a  satisfactory  extraction  of  all  of  these. 
In  such  plants  the  extent  to  which  enrichment  and 
segregation  of  tailings  can  be  carried  on  is  limited  only 
to  the  extent  in  which  the  expenditure  seems  desirable 
in  the  way  of  a  future  investment.  Whether  there  ever 
will  be  a  better  opportunity  for  segregation,  or  greater 
ease  of  separation  of  these  values,  and  whether  it  can  be 
done  at  a  lower  cost  than  when  the  tailings  were  pro- 
duced, remains  to  be  seen.  Fresh  and  loosely  combined 
material  is  always  the  mo.st  desirable. 

In  general,  tailings  that  contain  probable  recoverable 
values  should  not  be  allowed  to  accumulate  over  large 
areas  or  in  horizontal  layers.  Tailings  from  our  first 
work  in  concentration  generally  contain  the  greatest 
values.  Such  tailings  should  be  stored,  if  possible,  so 
that  those  that  are  richest  and  most  easily  recoverable 
can  be  worked  first,  thus  avoiding  handling  much  worth- 
less material  when  re-treatment  is  commenced.  It  is 
certainly  not  desirable  to  pile  the  present  low-grade 
tailings  coming  from  mills  where  90-9.5'',:  recovery  is 
made  upon  tailings  from  which  only  a  65%  recovery  was 
made. 

I  believe  the  segregation  of  tailings  can  be  advanta- 
geously accomplished  in  many  instances,  so  that  the 
weathering  action  will  oxidize  them  for  the  ordinary 
leaching.  The  piling  of  tailings,  so  that  the  maximum 
oxidation  can  take  place,  and  the  elimination  of  all  col- 
loidal and  talcy  material  would  seem  desirable,  and  a 
greater  total  recovery  could  be  made  by  leaching  and 
precipitation  with  iron. 


Welfare  Work  at  Rio  Tinto 

The  Rio  Tinto  Co.  has  had  in  progress  of  establish- 
ment for  several  years  an  extensive  sy.item  of  welfare 
work,  which  embraced  not  only  improved  housing  but 
various  forms  of  recreation  and  of  bonu.ses.  Comment- 
ing on  this  work  at  the  recent  44th  general  meeting  of 
the  company  in  London,  Chairman  Fielding  .said: 

"A  substantial  bonus  wa.s  given  at  the  close  of  1916 
to  all  the  workmen  as  well  a.s  to  the  salaried  staff  of  the 
company,  and  the  shareholders  are  now  informed  that, 
.thould  the  affairs  of  the  company  in  any  of  the  coming 
years  show  a  profit  considerably  in  excess  of  the  normal, 
the  board  propo.ses  in  such  years  to  set  on  one  side  a 
good  round  sum  to  be  employed  on  the  welfare  and 
well-l)einK  of  the  workmen  in  Spain. 

"While  on  this  subject,  I  would  like  to  inform  the 
shareholders  that  we  have  already  commenced  an  im- 
provement in  the  housing  accommodation  for  the  work- 
men at  the  mines,  and  propose  gradually  to  further  im- 


prove the  miners'  cottages.  We  are  in  this  respect  al- 
ready equal  to  any  other  mining  enterprise  in  the  Penin- 
sula, but  the  directors  are  sure  that  the  shareholders 
will  wish  that  we  should  be  well  in  advance  in  all  mat- 
ters affecting  the  comfort,  health  and  happiness  of  our 
people. 

"During  recent  years,  we  have  been  further  develop- 
ing our  hospitals  and  medical  sendee,  and  have  estab- 
lished outdoor  places  of  recreation,  in  which  bands  play 
on  certain  evenings,  at  our  various  towns.  Last  sum- 
mer, two  large  swimming  baths  were  built  at  the  chief 
town  of  Rio  Tinto  for  the  workmen.  The  establishment 
of  these  first  baths  was  such  a  great  success  that  we 
have  decided  to  build  some  more  at  our  other  large 
mining  towns.  We  propose  to  further  develop  such 
social  amenities  at  the  mines. 

"At  Huelva,  where  the  engineering  workshops  and 
repair  establishments  are  situated,  and  where  the  men 
employed  in  shipping  the  mineral  reside,  we  are  laying 
out  a  model  workmen's  town  with  gardens,  and  are  al- 
ready commencing  to  build  houses  for  our  own  work- 
men, who  have  hitherto  had  to  live  in  the  crowded  town 
where  the  rents  are  exorbitant  and  accommodation 
inferior." 


United  States  Production  of  Barytes 

For  the  first  time  in  the  history  of  the  industrj' 
the  value  of  domestic  crude  barytes  marketed  in  the 
United  States  passed  the  million-dollar  mark.  Tht 
domestic  manufacture  of  barium  chemicals  has  been 
established  and  put  on  a  firm  foundation  in  the  last 
two  years,  according  to  J.  M.  Hill,  who  has  lately  re- 
ported on  this  industry  to  the  United  States  Geological 
Sur\'ey. 

The  manufacture  of  lithopone  and  ground  bar>-tes 
has  also  been  further  expanded.  An  important  fea- 
ture of  the  growth  in  1916  was  the  shifting  of  th? 
largest  state  output  from  Missouri  to  Georgia,  followed 
by  the  entrance  of  Colorado  and  Nevada  into  the  list 
of  barytes-producing  states.  The  average  market  price 
of  crude  barjtes  in  1916  was  $4.56,  as  compared  with 
$3.51  in  1915,  an  increase  of  about  30^,  which  was  no 
doubt  brought  about  by  a  greater  demand  and  keener 
competition  among  buyers. 

The  value  of  the  barium  products  made  in  the  United 
States  in  1916  was  over  8}  million  dollars.  The  ap- 
parent consumption  of  barytes  in  the  United  States  in 
1916  increased  practically  100*^0  over  that  in  1915,  due 
not  only  to  the  demand  of  the  new  barium  chemical 
industry  in  this  country,  but  also  to  increased  manufac- 
ture of  lithopone,  u.^ed  principally  in  making  rubber 
goods  and  as  a  pigment  in  "Hat"  wall  paints,  also  in 
making  enamel,  calcimine  and  paper.  There  was  .i 
greater  use  of  ground  barytes  in  the  rubber  industry. 
The  barium  chemicals  have  many  uses,  the  largest  con- 
sumption being  that  of  barium  binoxide  in  the  prepara- 
tion of  hydrogen  peroxide. 

The  production  of  barytes  during  1016  amounted  to 
221,952  tons,  as  follows:  Alabama,  7631  tons  at  an 
average  price  of  $3.56;  Colorado,  481  tons  (n  $6.25; 
(ieorgia.  104.784  tons  (a  $3.83;  Kenturky,  11,068  tons 
(„  $4.97;  Missouri.  58.223  tons  (,i  $6.27;  North 
Carolina,  878  tons  (a  $3.70;  Tennessee,  .32.416  tons  @ 
$3.85;  other  states.  6471  tons  (a   $5.01. 
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MINE  AND  CYANIDE  MILL,  OF  SOCORRO  MINING  AND  MILLING  CO.,  SHOWING  AERIAL  TRAMWAY 

PROM  THE  PACIFIC  MINE 
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MINING  AND  MILLING  CO.  IN  FOREGROUND.     IN  THE  DISTANCE  ON  THE  RIGHT  IS  SHOWN  THE  MOGOLLON  MINES 
WEATHERHEAD.      IN  THE   CANYON   ON  THE  LEFT,   PART  OF  THE  TOWN  OF  MOGOLLON  MAY  BE  SEEN 
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IN   THE   SOCORRO   POWER  PLANT— Till:    \i"i 
MINING   DISTRICTS   TO   USB   OIL   ENGINES 


iIJ.ON  WAS  ONE  OF  THE  FIRST 
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A  New  Ideal  for  the  Labor  Unions 


Special  Correspondence 


The  nature  of  labor  comlitions  in  the  Butte  dis- 
trict forced  the  adoption  of  the  rustling  card  sys- 
tem. Hostile  attitude  of  discontented  element 
tends  to  make  the  mines  less  safe.  Labor  unions 
based  on  proper  ideals  would  benefit  both  the  men 
and  the  employers. 

THE  situation  in  our  industrial  world,  as  typified 
by  conditions  in  Butte,  is  an  outgrowth  of  too 
much  bad  unionism,  too  much  prosperity  and  a 
lack  of  proper  authority.  Under  the  old  contract  be- 
tween the  operators  and  the  Western  Federation  of  Min- 
ers the  operator  was  restricted  to  employing  only  mem- 
bers of  that  organization.  The  only  discipline  that  he 
could  use  was  to  discharge  a  man.  This  meant  that 
that  man  could  not  again  secure  work  at  that  particular 
shaft  or  mine  until  the  next  month.  Only  on  rare  occa- 
.sions  and  for  exceptionally  good  reasons  was  any  man 
blacklisted  from  a  mine.  The  excuses  for  discharge 
were  many  and  often  trivial.  Smoking  was  one  of  the 
principal  reasons.  A  boss  who  smelled  tobacco  smoke 
when  entering  a  stope  was  supposed  to  discharge  the 
smoker  if  he  could  identify  him  or  else  discharge  all 
the  men  in  that  stope.  If  a  man  was  caught  sitting 
down,  or  resting — "taking  five,"  as  it  is  called — he  was 
".sent  up."  Any  excuse  could  be  used  and  many  a  man 
was  sent  to  the  top  on  suspicion  that  he  might  have 
done  something  wrong  or  not  have  been  working  hard. 

The  natural  result  was  that  as  a  man  might  lose  his 
job  any  day  he  felt  that  his  work  was  only  temporary 
at  best  and  many  of  the  men  became  hardened  to  the 
process  of  being  fired  and  hired  again  and  had  no  feeling 
of  loyalty  to  the  company  or  to  that  mine.  The  union 
officials  did  not  care,  as  long  as  they  received  the  dues 
and  assessment-^. 

The  men  hated  the  union  officials  who  came  to  each 
mine  once  a  month  to  inspect  the  union  cards.  If  the 
card  showed  no  dues  paid  for  the  month,  the  owner  of 
that  card  was  sent  home  and  could  not  work  in  the  mine 
until  he  had  paid  up.  The  mine  operator  had  no  say 
about  it,  but  in  certain  cases  the  foreman  would  use 
this  as  an  excuse  for  not  letting  the  man  come  back.  Of 
the  two  evils,  as  they  were  considered,  the  men  liked 
the  mine  officials  better  than  they  did  the  union  officials. 
The  result,  however,  was  that  a  man  did  not  care  much 
whether  he  was  fired  or  not;  for  he  could  go  to  one  of 
the  other  mines  and,  after  rustling  a  day  or  .so  at  several 
mines,  would  soon  be  taken  on. 

Origin  of  the  Rustling-Card  System 
Sometimes  a  man  working  in  a  hot  place,  on  a  job 
where  he  had  to  work  hard,  or  with  a  shift  boss  whom 
he  di.<»liked.  would  "rustle"  at  another  mine  to  try  to  get 
a  better  berth.  He  might  succeed  in  being  hired  and 
would  go  to  work  for  n  day,  sending  word  to  the  first 
mine  that  he  was  sick  or  went  to  his  cousin's  funeral,  or 
any  old  excu.se.  He  would  try  out  the  new  job  and,  if  he 
liked  it,  keep  on;  if  not,  he  would  then  go  back  to  his 
first  job  or  rustle  again.    This  kind  of  work  was  common 


in  Butte,  and  the  Anaconda  Copper  Mining  Co.  tried  to 
remedy  it  with  the  "rustling  card."  Thi.<«  system  means 
that  in  order  to  get  a  job  a  man  must  first  go  to  a  cen- 
tral office  and  register.  He  was  then  given  a  rustling 
card  and  started  to  one  of  the  twenty  or  more  shafts 
to  try  and  get  on.  On  being  hired  by  one  of  the  fore- 
men, his  card  was  taken  up  by  the  timekeeper  and  re- 
turned to  the  central  office,  and  the  man  could  not  get 
it  again  until  the  next  month.  Butte  always  paid  the 
top  wages  and  was  noted  for  the  small  amount  of  work 
a  man  could  do  and  "get  by  with."  It  had  a  large  num- 
ber of  what  were  called  "ten-day"  men,  so  it  was  rather 
easy  to  get  on. 

Everyone  knows  vhat  happened  to  the  Western  Fed- 
eration, brought  about  by  the  many  and  heavy  extra 
assessments  that  were  necessary  to  enable  the  Federa- 
tion to  finance  strikes  all  over  the  country.  The  Butte 
miner  got  nothing  in  return  for  these  assessments.  No- 
where in  the  country  has  the  miner  been  treated  more 
as  a  hand  and  less  as  a  man  than  in  Butte.  Notwith- 
standing these  conditions,  in  case  of  fire  or  accident 
there  were  many  who  showed  true  loyalty. 

Unruly  Element  a  Source  of  Danger  to  All 

Judging  from  reports  in  the  newspapers  and  in  the 
Engineering  and  Mining  Journal  the  recent  disastrous 
fire  in  Butte  was  caused  by  an  action  typical  of  the  at- 
titude of  so  many  men  in  Butte.  A  man  was  told  by  his 
boss  not  to  put  his  light  in  a  certain  place.  Undoubtedly 
he  said,  "All  right,"  and  as  soon  as  the  back  of  the  boss 
was  turned,  put  his  light  in  the  same  place  where  it  was 
before.  As  a  result  all  mine  managements  were  blamed, 
even  by  prominent  people.  The  mine  management  may 
have  been  to  blame  for  something  that  was  not  pub- 
lished, hut  the  system  which  causes  lack  of  respect  for 
authority  is  more  to  blame  than  any  man.  A  hoisting 
engineer  who  goes  to  sleep  and  allows  a  cage  to  go  to 
the  sump  is  fired,  but  this  does  not  mean  that  he  is 
discharged  from  the  engineers'  union.  It  means  he  loses 
employment  at  that  mine  and  can  go  to  another.  The 
union  still  protects  him  and  insists  that  he  be  given 
work  as  an  engineer.  What  is  the  answer?  He  scoffs 
at  the  authority  that  is  not  able  to  see  its  orders  fully 
carried  out. 

Good  Discipline  an  Essential  of  Success 

There  must  be  authority  in  every  organization  and 
strict  obedience  to  orders  must  be  observed  in  industry 
as  well  as  in  the  army  if  successful  operation  is  to  be 
attained.  Can  an  organization  of  soldiers  pa.ss  judg- 
ment on  the  orders  of  their  officers  and  still  expect  to 
win?  Can  a  union  of  soldiers  fix  the  hours,  the  wages, 
and  the  methods  of  operation  and  .•'till  maintain  an 
pfTective  organization?  Can  an  army  succeed  whose 
only  method  of  discipline  is  to  discharge  a  soldier? 
There  must  be  a  head  to  every  organization  and  that 
head  must  be  obeyed.  The  more  dangerous  a  vocation, 
the  more  essential  is  strict  obedience.  The  greatest 
good  that  will  come  out  of  this  war  will  he  tiiat  men  will 
learn  that  thoy  must  obey  and  resp?ct  authority. 
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Authority  is  given  to  those  who  have  shown  by  their 
actions  and  training  that  they  are  worthy  of  it.  Who 
decides  on  the  placing  of  authority?  Men  who  by  their 
own  actions  have  shown  they  are  fit  for  this  decision, 
have  won  the  confidence  of  their  associates  and  so  ob- 
tained their  preferment.  Many  such  have  come  from 
the  ranks  of  the  manual-laboring  men.  It  is  no  more 
possible  for  all,  or  for  the  majority,  of  men  in  authority 
to  come  from  this  class  than  it  would  be  for  all  of  the 
officers  of  an  army  to  come  from  the  ranks.  To  enter  an 
officers'  training  corps  a  man  must  show  that  he  is  fit 
mentally  to  become  an  officer;  when  he  has  done  so,  then 
he  is  trained  to  be  an  officer. 

Our  soldiers  will  be  taken  care  of.  They  will  be 
clothed,  fed,  sheltered  and  supplied  with  arms.  This 
will  not  be  done  by  a  union  or  by  men  selected  by  them- 
selves, but  by  the  men  who  have  been  selected  by  a  large 
number  of  our  people  to  direct  and  appoint  those  in 
authority.  The  same  system  must  exist  in  civil  life. 
The  officers  of  an  industrial  organization  must  take 
care  of  their  men.  A  corps  of  soldiers  who  are  not 
well  taken  care  of,  have  not  clothes,  things  to  eat,  good 
arms,  and  a  comfortable  confident  feeling  that  they  are 
led  by  competent  officers,  cannot  fight  as  those  that  are. 
Neither  can  the  workers  work  unless  they  are  so  taken 
care  of.  As  long  as  they  are  wrangling  among  them- 
selves over  wages,  conditions,  and  their  environment, 
they  will  not  be  good  workmen. 

Persistence  of  the  Grievance  Habit 

Two  years  ago  the  workman  was  asking  for  more 
money.  He  has  more  than  he  ever  hoped  to  get  now 
but  is  no  better  satisfied  nor  will  he  be  as  long  as  his 
mind  continues  to  dwell  on  the  grievance  which  he 
thinks,  or  is  led  to  believe,  that  he  has.  The  United 
States  elects  a  president  every  four  years.  So  far  no 
man  has  governed  the  country  for  more  than  eight 
years.  A  president  to  be  successful  must  meet  the  views 
of  both  parties  to  a  great  extent.  A  leader  of  a  union 
should  do  the  same  and  if  he  cannot  get  along  without 
continually  having  strikes,  another  leader  should  be 
elected.  How  are  the  leaders  of  unions  selected?  Are 
they  elected  by  a  fair  system  of  balloting  or  do  they  se- 
cure their  election  by  methods  similar  to  those  used  by 
the  ill-fated  General  Diaz  of  Old  Mexico? 

What  are  the  objects  of  the  unions?  Are  they  to  help 
the  men  in  their  daily  life  or  simply  to  secure  or  attempt 
to  secure  higher  wages,  shorter  hours  and  less  work 
for  their  members?  Are  these  the  ideals  of  labor?  Is 
there  any  tangible  result,  any  permanent  monument  that 
the  unions  can  point  to  and  say,  "This  was  created  by 
us  for  the  benefit  of  our  members"? 

The  rulers  of  the  Germans  say,  "Our  system  is  cor- 
rect and  we  must  win  because  our  people  are  better  off 
than  the  people  of  the  rest  of  the  world."  But  to  be  a 
German  you  must  obey  what  the  Kaiser  dictates  and 
then  you  v/ill  be  better  off  only  because  you  must  not 
even  think  you  are  not.  Is  not  this  the  same  principle 
now  governing  many  unions?  Do  not  the  union  lead- 
ers say  to  the  workman:  "You  must  be  a  union  man! 
You  must  acknowledge  that  the  unions  give  the  only 
way  to  secure  happiness!  Leave  all  of  your  interests 
entirely  in  our  hands  and  we  will  protect  them!  We 
will  see  that  the  open  shop  is  done  away  with  and  that  a 
man  can  not  work  until  he  acknowledges  our  control!" 


This  is  a  wrong  principle  hut  there  is  a  right  one. 
There  is  a  place  for  the  unions  in  our  daily  life  and 
that  place  is  not  tearing  down  our  industrial  organiza- 
tion but  in  helping  to  build  up  a  larger  and  stronger 
system  of  industry.  With  the  large  sums  of  money 
taken  in  by  the  unions,  great  good  can  be  done.  Take 
the  queston  of  the  health  of  the  miner.  If  the  unions 
would  use  their  funds  to  erect  a  sanitarium,  such  as  the 
world  has  never  seen,  where  men  could  go  and  get  well 
it  would  be  worth  while. 

A  Hint  to  the  Laboring  Man 

Suppose  the  unions  say,  "We  will  organize  an  em- 
ployment office  so  that  if  a  man  loses  his  employment 
we  will  secure  a  new  place  for  him  and  in  the  meantime 
give  him  enough  to  live  on  if  he  is  needy  or  unfortunate. 
We  will  see  that  each  man  secures  the  position  or  work 
for  which  he  is  best  adapted.  We  will  employ  the  best 
experts  in  the  world  to  find  out  what  each  man  can  do 
best  and  try  to  locate  him  in  that  place.  By  these  means 
we  will  make  the  advantages  of  our  unions  so  apparent 
that  men  will  wish  to  be  members  and  not  be  forced  to 
join.  Then  we  will  be  in  a  position  to  say  to  those  de- 
siring to  join  us: 

"  'Men,  you  must  show  that  you  are  good  work- 
men, for  no  slackers  are  members  of  our  union. 
After  working  a  year  for  one  organization  bring 
us  a  credential  from  it  showing  you  know  how  to  do 
something  well  and  we  will  let  you  join  and  receive  the 
benefits  that  unionism  means.  We  have  a  standard  to 
maintain  and  you  must  not  fall  behind.'  " 

This  will  mean  that  every  union  man  will  be  sought 
by  employers  of  labor,  that  capital  will  come  to  organ- 
ized labor  and  say,  "We  want  so  many  of  your  men." 
A  laborer  will  be  proud  of  the  fact  that  he  is  a  good 
workman  and  the  union  will  be  prouder  of  the  fact  that 
the  best  men  are  union  men  and  only  the  slackers  are 
non-union. 

Shops  will  employ  all  the  union  men  they  can 
secure  and  only  fill  up  on  the  slackers.  Open  and 
closed  shops  will  be  things  of  the  past.  The  great 
majority  of  men  will  be  union,  not  because  they  have 
to  be,  but  because  they  want  to  be.  The  engineer  who 
goes  to  sleep  will  feel  that  in  losing  his  place  as  a 
union  man  he  has  lost  more  than  a  temporary  job.  This 
spirit  will  so  pervade  the  men  that  they  will  feel  it  a 
greater  disgrace  to  lose  their  standing  in  the  union 
than  anj-thing  else. 

What  the  unions  have  sought  is  typified  by  the  re- 
lation of  the  locomotive  engineer  to  the  railroad.  The 
engineer  is  employed  by  the  master  mechanic.  He  is 
given  a  locomotive  by  this  department.  With  this  he 
is  turned  over  to  the  train-operating  department  and 
it  gives  him  his  orders.  He  makes  his  run  and  turns 
back  his  locomotive  to  the  mechanical  department.  He 
can  be  discharged  only  by  the  master  mechanic  or  his 
superiors.  The  unions  desire  to  be  in  the  position  of 
the  master  mechanic.  To  attain  this  result  they  must 
first  demonstrate  that  they  can  handle  such  authority  as 
the  master  mechanic  has  and  for  which  he  has  proved 
that  he  is  capable. 

When  unions  can  show  that  they  merit  authority  and 
confidence,  then  their  place  will  be  established  in  the 
industrial  world.  The  place  of  the  unions  is  between 
capital  and  labor,  helping  each  and  not  injuring  both. 
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Report  of  Copper  Production 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  by  as- 
terisk as  estimated),  together  with  the  reports  of  the 
United  States  Department  of  Commerce  as  to  imported 
material,  and  in  the  main  represents  the  crude-copper 
content  of  blister  copper,  in  pounds. 


April 

May 

June 

.luly 

Aln«ka  shipmeDts     

10.585.518 

7,146,824 

7.714.928 

8.116.538 

Arizona: 

Arixona  Copprr       

5.000,000 

5.200,000 

4.800.000 

1.650.000 

1,650,000 

1.600,000 

1,550.000 

11,400.000 

1 1,900,000 

11,150,000 

ml 

Munii     

5.364.000 

5,112,000 

5.349.000 

lul 

3,516.000 

7.902.724 

924.000 

26.995.962 

4,430,000 

8,815,281 

964,000 

25,954.310 

3,965,000 

7,614,114 

956,000 

24,232.675 

nil 

Ray                      

7,808,766 

ml 

Othrr  .'Vruona 

20,032.410 

California: 

Mammoth      

1.850.000 

2.000,000 

1.800.000 

1.750,000 

Mirhiean: 

Calumot  &  Hecla 

14.347.181 

14.450.011 

13.347.525 

11.933,433 

Other  Lake  Superior* 

9.000.000 

8.500.000 

8.000.000 

Montana: 

29,300.000 

28,400,000 

20.400.000 

12.400.000 

2.081,080 

2,008.060 

1.519.240 

nil 

Nc\-ada: 

Mason  Valley 

1.300.000 
6.727.192 

1.528.813 
7.239.978 

1.465.000 
6.850. 186 

1.316.725 

Nevada  Con3 

7.253,337 

Chino  

6.368.874 

6.084.457 

7.193.262 

7.343.757 

UUh: 

Utah  Copper     

17,231,512 

19.262.856 

19.909.097 

18,127,154 

Eastern  smelters* 

2,386,855 
163,930,898 

2.521.800 
163.068.390 

2.200,000 
150.066.027 

Total  reported   

Others,  estimated 

24,755,000 

24,682.420 

22.182.000 

Total  United  stales 

188,685,898 

187.750.810 

172.248.027 

Imports,  ore  and  ronceDtrateti 

18,250,215 

16.820.020 

15,607.586 

Imports  in  blister,  etc 

29,824,141 

32.026,855 

45.100.414 

236,760,254 

236.597.685 

232.956.027 

British  Columbia; 

Canada  Copper  Corpn 

352,732 

270.816 

Granby  Cons                      

3.775,140 

3.159,284 

3.030,929 

3.147.886 

Mexico; 

Boleo 

1.653.680 

1.929,088 

1.740.500 

1.411.290 

Caoaoea 

4.730.000 

4,370,000 

3.210.000 

ml 

Other  Foreign: 

Braden     

5,102.000 

6,750.000 

5.002,000 

6.015.000 

Cerro  de  Paseo     

5.936.000 

4.670.000 

5.032,000 

6.262.000 

Chile 

8,028.000 

8.250.000 

6.114.000 

6,250.000 

Cape  Copper 

353,920 

396.825 

359.350 

Kyjhtim 

I.I  10.000 

1,176,000 

•1.179.000 

Katanjra 

5,070,580 

5,643,775 

5.246.950 

4.850.120 

•  Estimated. 

The  grand  total,  which  in  the  case  of  April  was 
236,760,2.54  lb.,  includes,  under  "Imports  in  ore  and 
bli.ster  copper"  the  production  of  such  companies  as  Brit- 
ish Columbia,  Granby,  Cananea,  Braden,  Cerro  de  Pasco 
and  Chile.  As  a  matter  of  record,  however,  the  individ- 
ual figures  are  given  after  the  total.  We  also  report  the 
production  of  the  Boleo,  Cape  Copper,  Kyshtim  and 
Katanga  companies,  whose  copper  does  not  come  here. 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  United  State.s  Department  of  Commerce.  Ken- 
necott  production  April  to  July  was  7,180,000;  7.208.- 
000;  5.848.000;  and  3. .580.000  lb.,  respectively. 

The  total  production  of  the  United  States  for  the  first 
six  months  of  1917  was  as  follows: 


January 

February 

.M.rrh 

April 

Nlay 

June 


174. (.•,8,603 

l'>2.2ll,648 
188,685,898 
187.750.810 
172.248.027 


It  should  be  noted  that  the  great  curtailment  In  pro- 
duction owing  to  the  strikes  did  not  commence  until 
July.  The  total  production  of  United  States  mines  in 
1916  was  1.942.776.309  lb.,  from  which  it  would  appear 
that  the  production  in  the  first  half  of  1917  was  appar- 
ently at  only  a  modprately  increased  rate. 


United  States  Steel  Corporation 

The  earnings  of  the  United  States  Steel  Corporation 
for  the  quarter  ended  June  30  were  the  largest  ever  re- 
ported and  exceeded,  in  fact,  those  of  several  entire 
years  in  the  history  of  the  Corporation.  The  advance 
reports  made  public  give  the  results  for  the  quarter  and 
for  the  first  half  of  1917  as  follows:  The  net  earning 
being  the  amounts  remaining  after  paying  operating 
expenses  and  ordinary  repairs: 

June  Quarter  Half  Year 

.Net  larnines $144,498,076        S257.6I9.094 

Resened  for  excess  pro6ts  tax         .  55.918.872  87.783.872 

Not  e.irninKs  above  taxes $90,579,204       $169,835,222 

Depreciation,  sinking  fund,  etc $16,154,151         $25,944,975 

Interest,  etc 5.557.517  I1.13(.95i 

Tot.il  charges $21,705,668        $37,081,930 

Surplus    $68,873,536       $132,753,292 

Dividend.^  paid 27.909.775  60.898.575 

Undivided  surplus     .  $40,965,761         $71,854,717 

Dividends  for  the  six  months  included  the  regular 
3i'^T  on  the  preferred  stock;  the  regular  2Kr  and  4% 
extra  on  the  common  stock;  and  the  extra  or  Red  Cross 
dividend  of  $5,083,025  paid  in  July. 

The  amounts  reserved  for  taxes  are  based  on  careful 
computations  of  the  taxes  that  will  be  levied  should  the 
bills  pending  be  passed  by  Congress. 

The  statements  also  said  that  about  $43,000,000  had 
been  expended  during  the  half-year  for  improvements 
and  extensions  of  works,  a  considerable  part  of  this 
amount  being  for  the  new  plant  at  Duluth.  Expendi- 
tures for  the  current  quarter  will  include  $12,000,000 
for  the  new  plate  mills  and  other  plant  at  the  Fairfield 
Works  of  the  Tennessee  Coal,  Iron  and  R.R,  Co,,  and 
$6,000,000  for  new  shipbuilding  plant  on  Newark  Bay. 

Another  extension  planned  is  a  large  ship  building 
plant  near  Mobile,  for  which  land  and  waterfront  have 
already  been  secured.  Material  for  this  plant  will  be 
brought  from  Birmingham  by  water,  the  Warrior  Ri%'er 
navigation  being  now  open  for  trafl!ic. 


Antimony  in  Italy 


The  total  production  of  antimony  ore  in  Italy,  in 
1016.  was  4334  metric  tons,  having  an  average  tenor 
of  19.9'', ,  according  to  a  report  published  in  the  An- 
tialcK  (irs  Mines.  This  output  was  much  greater  than 
in  1915.  when  the  ore  produced  amounted  to  555  tons, 
averaging  24.5'',.  The  high  price  and  strong  demand 
for  the  metal  resulted  in  more  extensive  working  of 
the  mines  of  Su  Suergas  and  Corte  Rosa,  in  Sardinia. 
These,  with  two  or  three  smaller  operations  in  the 
district,  produced  a  total  of  4197  tons  of  ore,  averag- 
ing 19. 5*"^  metal.  The  same  causes  brought  about 
the  reopening  of  the  old  mines  of  La  Selva  and  Cettine 
de  Cortoniano  in  Tuscany,  which  report  137  tons  of  ore 
of  an  average  tenor  of  34.5 "^r  metal. 

The  two  old  smelteries  in  Tuscany,  idle  since  1909, 
were  started  up.  That  at  Cettine  de  Cortoniano  made 
65  tons  of  regulus.  That  at  La  Selva  was  not  started 
until  late  in  the  year  and  made  only  600  kg.  of  regulus. 
The  first  smeltery  treated  a  quantity  of  old  .stock  which 
had  been  on  the  dumps  since  the  mine  was  closed  down. 
The  smeltery  at  Su  Suergas  in  Sardinia  turned  out 
481  tons  of  regulus  and  67  tons  of  sulphate,  a  large 
increase  over  the  previous  year. 
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Testing  and  Recording  the  Efficiency 
of  Drills 

By  H.  H.  Hodgkinson 

Mine  Superintendent.  Wliai  ton  Steel  Co..  Wharton,  N.  .1. 

There  is  probably  no  company  in  the  country  that 
takes  more  pains  to  obtain  the  most  efficient  and  up- 
to-date  drilling  equipment  than  the  New  Jersey  Zinc 
Co.,  at  Franklin,  N.  J.    It  was  among  the  first  to  real- 


i'lijrPjB- 


vantage  of  being  more  homogeneous  than  the  ore,  while 
at  the  same  time  it  has  about  the  same  drilling  speed. 
The  roof  and  sides  of  the  old  pump  station  afford  an 
ideal  place  to  test  drills,  making  set-ups  most  con- 
venient. Compressed  air  is  delivered  to  the  station  by 
means  of  a  3-in.  pipe  at  an  average  pressure  of  95  lb. 
per  square  inch.  The  apparatus  used  for  testing  the 
air  consumption  of  a  drill  is  shown  in  Fig.  1.  It  con- 
sists of  two  tanks  A  and  B,  both  of  the  same  dimen- 
sions made  by  screwing  blind  flanges  to  the  ends  of 
12-in.  pipe  and  boring  out  and  tapping  the  pipes  and 
flanges  to  make  the  necessary  connections  as  shown. 
Tank  A  is  equipped  with  two  gage-glasses  upon  each  of 
which  a  marker  is  placed  at  an  interval  of  344  in.  Tank 
B  is  filled  with  water  by  means  of  the  ii-in.  pipe  W , 
which  is  fitted  with  an  elbow  and  plug  to  facilitate  the 
refilling  of  the  tank  when  required.  A  Ij-in.  four-way 
valve  is  situated  at  V ,  by  means  of  which  compressed 
air  is  supplied  to  the  small  receiver  C,  alternately  from 
tanks  A  and  B.  When  tank  A  starts  to  supply  air,  tank 
B  is  full  of  water  as  shown  and  the  meniscus  in  the 
gage-glass  is  at  the  lower  marker  Y ;  as  the  air  passes 
out  of  .4,  the  water  in  tank  B  flows  through  pipe  M  and 
rises  in  tank  A  until  it  reaches  the  upper  marker  .Y,' 
in  the  meantime  the  volume  of  water  which  passed  over 
into  tank  A  has  been  displaced  by  an  equal  volume  of 
compressed  air.  The  valve  Y  is  then  reversed  quickly  by 
means  of  the  lever,  and  the  water  gradually  returns  to 
tank  B,  the  air  displacing  the  water  in  tank  A  until 
Tank  A  ——^=_._       ~_        "=^_     "  the  meniscus  in  the  lower  gage-glass  reaches  the  marker 

~~  y  and  so  on.    The  water  is  colored  so  that  the  meniscus 

FIG.    1.    APP.\RATUS  FOR  MEASURIXG   AIR  COXSUilPTIOX        .         ,         ,        ,^        ,.       ,,  .„.,,.,  ^       „      

IS  clearly  defined  in  the  artificial  light.  To  facilitate 
ize  that  efficiency  in  mining  depends  largely  on  supply-  the  passage  of  the  water  back  and  forth  between  A 
ing  the  men  with  efficient  drills — machines  which  will  and  B,  pipe  M  is  2  in.  diameter,  while  the  remainder  of 
drill  rapidly;  whose  air  consumption  is  low;  whose  the  piping  is  li  in.  The  third  tank  C  is  a  small 
maintenance  is  a  minimum;  and  ma- 
chines which,  when  put  to  work,  will 
stay  on  the  job.  In  the  testing  and 
development  of  drills,  the  company  has 
gone  to  considerable  expense,  and 
judging  from  the  results  obtained,  it 
has  unquestionably  paid  to  do  so. 
When  a  new  type  of  drill  is  received, 
every  effort  is  made  to  get  the  best 
results  in  regard  to  drilling  speed 
and  air  consumption  that  can  possibly 
be  obtained  from  that  drill,  and  in  ad- 
dition the  maker  is  given  every  as- 
sistance possible  in  his  effort  to  de- 
velop a  drill  to  meet  the  conditions  at 
hand.  A  drill-testing  plant  has  been 
established  in  the  mine  for  the  pur- 
pose of  obtaining  accurate  results  in  testing  drills,  wrought-iron  receiver  which  acts  as  an  equalizing  reser- 
This  is  situated  in  an  abandoned  pump  station  in  voir  and  supplies  air  to  the  drill  at  a  more  constant 
the  limestone  hanging-wall.  This  white,  coarsely  pressure  and  in  addition  catches  any  water  in  the  air, 
crystalline  limestone  makes  excellent  ground  in  which  or  water  which  might  have  possibly  come  over  from 
to  test  the  drilling  speed  of  machines,  having  the  ad-     tanks  A  or  B  in  case  the  four-way  valve  has  not  been 
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closed  properly,  thus  preventing  the  water  from  reach- 
ing the  drill.  This  tank  makes  it  possible  to  read  the 
pressure  gage  mounted  at  the  top  of  the  tank  more 
accuratelj",  as  the  indicator  of  the  gage  does  not  flutter 
with  each  movement  of  the  valve  of  the  drill,  as  would 
be  the  case  if  it  were  not  in  the  system.  At  the  bottom 
of  tank  C  is  a  small  pet-cock  to  drain  any  water  so  that 
the  volume  of  the  receiver  is  not  cut  down,  in  addition 
to  keeping  it  away  from  the  drill.  At  P  another  small 
pet-cock  is  inserted  for  the  purpose  of  raising  or  lower- 
ing the  water  in  the  tanks  to  the  markers  in  order  to 
start  a  test. 

By  using  these  tanks  in  testing  a  drill,  the  volume  of 
compressed  air  is  kept  constant  for  each  run,  while  the 
time,  inches  drilled  and  air  pressure  are  the  variables; 
that  is,  five  tanks  of  compressed  air  are  supplied  for  a 
run  which  is  equivalent  in  this  case  to  11.38  cu.ft.  The 
time  required  by  the  drill  to  consume  this  amount  of 
air,  the  inches  drilled  and  also  the  pressure  in  pounds 
per  square  inch  are  recorded.  A  I'^-in.  raised-center 
cross-bit  is  the  standard  used  for  testing  purposes,  and 
the  condition  of  the  bit  at  the  end  of  each  run  is  noted 


occupying  his  time,  which  can  be  used  to  better  ad- 
vantage elsewhere.  The  brown  record  is  filed  at  the 
mine  for  reference,  while  the  blue  one  is  forwarded  to 
the  office  where  a  permanent  record  is  kept  of  each  drill 
from  day  to  day,  by  means  of  which  one  can  tell  at  a 
glance  how  much  work  each  is  doing,  the  maintenance 
cost,  also  the  repair  par's,  and  if  the  drill  is  idle,  the 
reason  for  its  being  so. 
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as  being  either  fine,  good,  fair  or  poor-  Good  results 
cannot  be  obtained  when  the  drill  bits  are  poorly  made. 
The  air  consumption  and  drilling  tests  are  recorded  as 
shown  in  Fig.  2.  The  factor  obtained  in  the  last 
column  is  of  great  value  in  comparing  different  types 
of  drills. 

In  addition  to  the  care  in  testing  drills  when  first 
received,  the  company  has  gone  further  by  keeping  a 
daily  record  of  each  machine.  A  report  is  made  out 
by  the  shiftbosses,  who  punch  the  slip,  shown  in  Fig. 
3,  in  the  proper  squares  by  means  of  a  railway  ticket- 
punch.  These  records  are  punched  in  duplicate,  one 
brown,  the  other  blue.  Little  writing  is  nece.s.sarj'  in 
making  a  report  for  a  drill,  and  a  comple  e  record  is 
given  of  the  number  of  holes  and  the  feet  drilled,  the 
drilling  time  in  hours  and  minutes,  the  hours  of  re- 
pair labor  for  repairman  and  helper,  and  the  number 
of  drill  steels  of  each  length  used.  The  number  of  the 
atope  and  of  the  level  are  also  punched,  in  addition  to 
whether  the  drill  is  working  in  a  drift,  raise,  stope, 
chute,  longitudinal  stope,  pillar,  block-holing  or  opencut. 
The  material  being  drilled  is  recorded  by  punching 
Bquares  for  ore.  limestone,  garnet,  gneiss,  pegmatite  or 
feld.spar  as  the  case  may  be.  If  the  drill  is  not  in  use, 
idle,  broken  or  cleaning  is  punched.  This  small  slip 
makes  a  valuable  record  of  each  drill  without  burden- 
ing the  shift  boss  with  a  lengthy  written  report  and 


Rapid  Drifting  at  Jerome,  Ariz. 

By  Axel  Peterson 

<;eneral  Foreman,  Arkansa.s  &  .\rizona  Copper  Co..  Jerome.   Ariz 

During  June,  1917,  the  1601  drift  on  the  16th  level 
of  the  Arkansas  &  Arizona  mine  at  Jerome,  Ariz.,  was 
advanced  535  ft.  The  formation  was  diorite  for  300  ft. 
and  medium-soft  Yavapai  schist  for  the  remainder  of 
the  distance.  All  the  ground  was  hard  enough  to  stand 
without  timbering.  The  diorite  drilled  much  more 
slowly  than  the  schist,  but  was  blocky  and  broke  better. 
The  drift  was  carried  5x8  ft.,  and  an  average  of 
sixteen  8-ft.  holes  was  drilled  each  round.  The  drilling 
was  done  with  two  No.  148  Super- 
Leyner  drills,  using  11-in.  steel,  and 
mounted  on  a  crossbar.  Air  was  de- 
livered to  the  drills  at  a  pressure  of 
110  lb.  The  drills  gave  perfect  serv- 
ice, and  not  a  minute's  time  was  lost 
on  their  account;  the  only  parts  re- 
placed during  the  month  were  three 
water  tubes.  Three  shifts  per  day 
were  worked,  and  each  shift  drilled 
and  shot  a  round.  The  crew  on  each 
shift  consisted  of  three  machinemen, 
three  muckers  and  two  trammers,  and 
besides  there  was  a  foreman  and  two 
track  and  pipe  men  on  the  day  shift, 
making  a  total  of  27  men.  An 
average  of  30  cars  (19  cu.ft.  each)  was  mucked 
each  shift;  the  smallest  number  ever  handled  on 
any  one  shift  was  24  and  the  most  42.  The  distance 
trammed  was  1500  ft.  at  the  start,  and  of  course  in- 
creased with  the  advance  to  the  maximum  of  2035  feet. 
The  order  of  work  was  for  the  machinemen  to  muck 
back  a  space  about  6  ft.  long  at  the  face,  and  down 
within  1  ft.  of  the  bottom;  then  they  set  up  the  drills 
and  put  in  13  holes.  By  the  time  that  was  done  the 
muckers  had  the  muck  all  out,  and  the  drills  were  then 
torn  down  and  reset  in  the  bottom  and  three  mucker 
holes  drilled.  A  40*",  gelatin  powder  was  used,  and  the 
average  charge  took  75  lbs.  Ventilation  was  secured 
with  a  No.  5}  Roots  blower  running  as  an  exhauster, 
and  sucking  through  3.500  ft.  of  15-in.  and  12-in.  pipe. 
Five  minutes  were  usually  sufVuient  to  clear  the  fumes 
from  the  face  so  that  all  holes  could  be  reloaded  and 
shot  which  had  not  broken  at  the  first  shooting;  and 
15  min.  always  cleared  the  drift  completely  .so  that  the 
succeeding  shift  could  begin  work.  The  Miami  wage 
scale  was  paid,  and  the  men  received  $5.40  per  shift 
with  a  50c.  bonus  to  each  for  every  round  shot  on  his 
shift;  also  a  bonus  of  $6  per  ft.  for  every  foot  over  a 
12-ft.  per  day  average  for  the  month  was  distributed 
to  the  full  gang  on  the  basis  of  number  of  shifts  worked. 
No  bonus  was  paid  to  any  man  who  (juit  or  was  dis- 
charged during  the  month,  but  the  full  amount  earned 
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was  distributed  to  the  men  who  were  on  the  job  at  the 
end  of  the  month.  Needless  to  say,  it  was  a  steady 
crew.  Ninety  rounds  were  shot  during  the  month,  for 
an  average  advance  of  6.1  ft.,  and  27  men  participated 
in  the  bonus  which  totaled  $1120.  The  total  labor  cost 
was  $8.10  per  ft.  of  advance. 


Thawing  Ore  in  Open  Cars 

Thawing  ore  that  has  been  frozen  in  an  open  ore 
car  is  sometimes  necessary.  The  illustration  shows  one 
method  of  accomplishing  this.  Steam  at  about  25  lb. 
pressure  is  admitted  through  the  opening  at  the  door 
on  the  side  of  the  car  (the  car  in  question  being  a 
wooden  side-dump  gondola)  and  allowed  to  stay  in  this 
position  for  about  five  minutes  and  then  moved  along 
the  car  a  couple  of  feet  and  the  operation  repeated. 


ARRAXGEMEXT   FOR  THAWIXG   ORE   IX    C.VRS 

After  the  main  mass  has  become  fairly  well  thawed, 
coal  fires  lighted  at  the  side  of  the  track  materially 
assist  in  keeping  the  ore  in  the  car  above  freezing 
temperatures.  The  fire  must  be  back  far  enough  to 
preclude  any  possibility  of  setting  fire  to  the  car.  With 
no  wind  blowing,  this  system  proved  very  effective  at  a 
temperature  of  about  zero.  Steam  pressure  greater 
than  25  lb.  will,  of  course,  produce  quicker  results  than 
steam  at  a  lower  pressure,  or  will  produce  the  same 
results  in  colder  weather. 


Noiseless  Blasting 


Although  Maxim  has  not  yet  invented  a  "silencer" 
for  use  by  those  engaged  in  blasting  rock,  it  is  pos- 
sible to  split  rocks  noiselessly,  according  to  En'jineerinij 
and  Contracting.  This  can  be  done  in  several  ways,  one 
of  which  consists  in  drilling  holes  about  21  or  3  in.  in 
diameter  and  filling  them  with  small  lumps  of  freshly 
slacked  lime.  The  drill  hole  is  filled  a  foot  at  a  time,  and 
water  poured  in  to  fill  the  voids,  then  another  foot  of 
lime  and  more  water,  and  so  on  up  to  within  the  upper 
sixth  of  the  hole.  The  top  part  of  the  hole  is  then 
filled  with  tamping,  well  rammed.  In  less  than  a  quar- 
ter of  an  hour  the  rock  begins  to  crack.  The  holes  must 
be  speedily  loaded  and  workmen  must  remain  away  from 
them,  for  the  tamping  is  occasionally  blown  out  with  a 
great  deal  of  force.  Building  and  machinery  founda- 
tions may  be  removed  in  this  manner  without  endanger- 
ing nearby  structures. 


Underground  Drill  Rack 

The  use  of  hollow  steel  in  rock  drilling  has  brought 
with  it  many  disadvantages,  one  of  which  is  the  ten- 
dency of  the  water  hole  to  become  plugged  with  sludge 
and  grit.  When  this  happens  it  causes  a  delay  to  the 
miner,  who  usually  tries  to  clear  the  hole  and  use  the 
drill  if  possible.  When  he  is  not  successful,  which  is 
usually  the  case,  it  means  that  the  drill  can  not  be  used 
until  it  has  been  returned  to  the  blacksmith  shop, 
cleared  and  sent  down  again.  When  a  large  number  of 
drills  are  to  be  sharpened,  the  fact  that  a  drill  is  plugged 
but  not  dulled  will  escape  the  notice  of  the  man  at 
the  forge;  and  the  result  is  an  entirely  superfluous  re- 
sharpening  and  re-tempering  of  the  steel.  Such  com- 
plications add  to  the  expense  of  operating  rock-drills 
when  this  kind  of  steel  is  used. 

There  are  various  ways  by  which  hollow  steel  is 
caused  to  become  plugged.  The  chief  one  is  the  manner 
in  which  it  is  handled  underground.  A  trip  through 
the  mine  will  show  a  surprisingly  large  number  of  drills 
lying  around  in  the  dirt.  This  affords  an  excellent  op- 
portunity for  material  to  lodge  in  the  hole,  causing  it 
to  choke.  Miners,  for  convenience,  will  stand  their  drills 
in  a  row  along  the  wall,  thereby  facilitating  the  entrance 
of  dirt  in  the  end  standing  on  the  ground.  It  would 
seem  impossible  to  prevent  this  evil  unless  suitable  racks 
are  provided.  Many  types  of  racks  are  in  use  but  most 
of  them  are  permanently  fixed  in  one  place.  This  is  a 
disadvantage  in  drifting  operations  in  which  the  miner 


■IDE  VIEW  PERSPEaiVE  SKETCH 

PORTABLE   RACK   hi  >n   HOLLOW   DRILL  STEEL 

gets  farther  away  from  his  drill  rack  as  the  drift 
advances.  If  a  new  rack  is  not  built  in  a  more  acces- 
sible spot,  he  will  keep  his  drills  nearer  his  machine  any 
way,  and  they  will  soon  be  lying  around  or  standing 
up  in  the  dirt  again. 

To  overcome  the  difficulty,  the  rack  shown  in  the  illus- 
tration was  designed.  It  consists  of  two  poles  fastened 
together  at  the  top  with  a  bolt  and  properly  distanced 
at  the  base  by  a  board.  The  iron  pins  on  which  the 
drills  are  supported  are  driven  into  holes  previously 
bared  in  the  poles  and  can  be  made  of  scrap  material. 
The  distance  board  at  the  base  has  a  large  hole  bored  at 
each  end,  which  permits  the  board  to  slip  down  over  the 
bottom  pins  of  each  pole. 

The  whole  rack  can  be  easily  and  cheaply  built  and 
may  be  taken  apart  by  removing  the  bolt  and  slipping 
off  the  baseboard.  This  makes  it  a  one-man  job  to 
move  from  one  place  to  another. 

A  glance  at  the  sketch  will  show  that  drills  of  differ- 
ent lengths  may  be  kept  separate,  and  the  bits  and 
shanks  can  be  inspected  without  picking  up  each  drill. 
This  saves  time  for  the  miner  and  facilitates  the  work 
of  the  nipper  or  any  other  man  responsible  for  the  dis- 
tribution and  care  of  drills. 


438 


ENGINEERING  AND  MINING  JOURNAL  Vol.  104,  No.  10 

gginniiiiiniininiiiniiiniHiimiiiiiiiiiiiiiiiiniiniiiiiiriimiiiiniiiiiiiii iiiiiiiiiiiiiniiiiiHiniiiiiiiiiiiiiiiiiiiiiiiiiwiiiriiiiiiiniiiiiiiiiinnniiiiim^^         nnmiiininiiiiiiiiiiiiiiiu nmimiiiiinmingis 


Events  and  Economics  of  the  War 


Riga  has  fallen  to  the  Germans,  the  ease  with  which 
the  seaport  was  taken  emphasizing  the  Russian  disor- 
ganization. A  monarchistic  plot  to  seize  the  Russian 
cabinet  failed.  A  wide  breach  has  been  made  in  the 
Austrian  lines  by  the  Italians  who  are  pushing  ahead 
slowly  down  the  Brestovizza  Valley  and  on  the  Carso 
Plateau.  Germans  are  reinforcing  the  Austrians.  Pola, 
the  Austrian  naval  base,  has  been  shelled  from  the 
Adriatic  by  the  Allied  fleet.  In  France,  the  British 
lines  have  been  advanced  at  St.  Julien  but  otherwise 
the  western  front  is  quiet.  The  British  Trade  Union 
Congress  now  in  session,  voted  ovei^whelmingly  against 
sending  delegates  to  Stockholm.  Canada  has  passed  a 
militarj'-service  act  providing  conscription. 

In  the  United  States,  President  Garfield  of  Williams 
College  has  been  appointed  fuel  administrator.  Price  of 
wheat  was  fixed  at  $2.20  per  bu.,  Chicago.  Food  stocks 
in  the  country  were  estimated  on  Aug.  31  by  means 
of  inventories  taken  in  44  representative  coun- 
ties. "Confiscation  of  wealth"  by  excessive  taxes  on 
profits  has  been  defeated  in  the  Senate.  Movement  to 
cantonments  of  the  draft  army's  first  contingent  was 
begun  on  Sept.  5. 
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Ford  Making  Airplane  Cylinders 

Henry  Ford  is  quoted  in  a  recent  interview  as  say- 
ing: 

"I  cannot  see  that  any  great  harm  has  come  in  wait- 
ing until  now  with  our  war  preparation.  Things  have 
moved  so  fast  in  i\  mechanical  way  since  this  war  began 
that  many  things  that  were  new  three  years  ago  are  out 
of  date  now.  We  are  making  200,000  airplane  cylinders 
of  steel  for  the  Government,  to  be  delivered  at  the  rate 
of  1000  a  day.  We  have  just  developed  a  way  of  mak- 
ing a  cylinder  of  solid  steel  cheaply.  We  are  glad  to 
help  the  Government  and  would  help  even  more  if  called 
on.  We  are  glad  to  help  in  the  fight  to  stamp  out  mili- 
tarism; we  feel  that  we  are  doing  that  in  producing  the 
cylinders  and  would  produce  5000  or  10,000  a  day  if 
called  upon." 


Consumers  Urged  To  Use  Less  Coal 

An  ai)peal  to  coal  users  to  consume  leas  is  made  in  a 
bulletin  issued  by  the  Chamber  of  Commerce  of  the 
United  States.  Consumers  are  given  the  following  spe- 
cific advice:  Inquire  into  the  methods  employed  by  your 
fireman  and  consider  them  as  compared  with  the  ones 
suggested  by  the  Bureau  of  Mines;  learn  what  plants 
in  your  locality  secure  the  best  results  from  coal;  en- 
deavor to  have  the  wasteful  users  of  coal  profit  by  the 
beat  experience  of  the  locality;  improve  all  local  methods 
by  consultation  with  the  Bureau  of  Mines  and  study  of 
the  stoking  methods  recommended  by  the  Bureau;  buy 
your  coal  as  near  home  as  possible. 

The  Bureau  of  Mines  has  made  a  study  for  years  of 
stoking  methods.     Elaborate  investigations  and  experi- 


ments have  been  conducted,  the  results  of  which  are 
available  to  every  user  of  coal.  The  Director  desires 
that  all  consumers  call  upon  this  division  of  the  Gov- 
ernment for  advice  and  assistance.  The  Bureau  has 
analyzed  samples  of  coal  from  all  sections  of  the  United 
States,  and  is  already  prepared  to  give  information  re- 
garding the  best  uses  to  be  made  of  different  kinds  and 
grades. 

In  the  past,  if  the  available  supply  of  coal  was  in- 
sufficient for  all  needs,  new  mines  could  be  opened. 
Today  men  are  not  available  for  this  purpose.  More- 
over, one  effect  of  price-fixing  may  be  reduction  in 
output. 


Embargo  Heavier  on  Exports  to 
European  Neutrals 

The  existing  embargo  on  exports  to  European  neu- 
trals was  extended  on  Aug.  30  to  include  all  supplies 
that,  either  directly  or  indirectly,  may  be  of  benefit  to 
the  enemy.  The  control  of  such  exports  is  in  the  hands 
of  the  Export  Council.  Coin,  bullion,  currency,  and 
evidences  of  debt  arc  now  included  in  the  list  although 
they  are  not  to  be  put  under  the  licensing  system  unless 
the  Secretary  of  the  Treasurj-  so  orders. 

In  a  separate  section  of  the  President's  proclamation 
on  the  extension  of  the  embargo,  the  number  of  articles 
already  requiring  licenses  for  export  to  all  other  coun- 
tries of  the  world  is  increased.  The  most  notable  addi- 
tions are  cotton,  sugar  and  lumber.  The  distinction 
made  between  neutral  countries  adjacent  to  the  Central 
Empires,  on  the  one  hand,  and  the  remaining  neutrals 
and  the  Allies  on  the  other,  foreshadows  a  policy  of 
strict  rationing  for  the  former. 


The  New  Fuel  Administrator 

While  Dr.  Harry  A.  (iarfield,  president  of  \Villiams 
College,  who  has  been  appointed  by  President  Wilson 
to  carry  out  the  provisions  of  the  Food  Bill  with  regard 
to  the  control  of  fuel,  does  not  claim  to  be  thoroughly 
versed  in  coal-mining  technic,  he  is  not  without  expe- 
rience in  the  industry.  In  1001-2  he  directed  the  or- 
ganization of  the  Lake  Erie,  Alliance  &  Wheeling  Coal 
Co..  which  opened  up  8000  acres  of  virgin  coal  land  in 
Ohio.  He  later  negotiated  the  sale  of  the  property  to 
the  New  York  Central  Railroad. 

Dr.  Garfield  is  the  son  of  .lames  A.  Garfield,  the  twen- 
tieth president  of  the  United  States.  He  was  born  at 
Hiram,  Ohio,  in  18(>3.  He  was  graduated  from  Williams 
College  in  1885,  and  holds  degrees  from  Princeton,  Dart- 
mouth, Amherst  and  Wesleyan.  Much  of  his  career  has 
been  devoted  to  pedagogical  pusuits.  Ho  occupied  the 
chair  in  politics  at  Princeton  for  five  years  prior  to  his 
election  as  president  of  Williams  College. 

The  new  fuel  administrator  practiced  law  in  Cleve- 
land from  1888  to  1803.     For  many  years  he  has  been 
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prominent  in  the  affairs  of  that  city.  He  has  served 
as  president  of  the  Cleveland  Chamber  of  Commerce 
and  of  the  Cleveland  Municipal  Association.  When 
asked  to  outline  his  plan  with  regard  to  coal,  Dr.  Gar- 
field declared  he  was  too  busy  fixing  the  price  of  wheat 
to  do  so.     He  said: 

"All  the  machinery  given  to  me  will  be  used  to  en- 
force the  prices  named  by  President  Wilson.  Our  pur- 
pose will  be  to  secure  all  the  benefits  contemplated  in 
the  act  and  the  fuel  control  put  into  force  will  insure 
a  reduction  to  the  consumer.  Any  person  who  thinks 
this  will  not  mean  a  reduction  in  retailers'  profits  will 
find  he  is  mistaken." 


Defense  Council  Seeks  I.  W.  W.  Probe 

As  a  result  of  I.  W.  W.  agitation,  the  Council  of 
National  Defense  has  issued  the  following  statement: 

In  accordance  with  the  determination  of  the  Government 
to  omit  nothing  which  might  aid  in  the  adjustment  of  the 
social  disturbances  of  every  character  throughout  the  coun- 
try, the  Council  of  National  Defense  and  the  Advisory 
Commission  in  joint  session  have  passed  a  resolution  asking 
the  President  to  designate  a  new  commission  to  have  as  its 
special  field  the  investigation  of  the  type  of  disturbances 
best  represented  in  the  public  mind  by  the  I.  W.  W.  agita- 
tions in  the  Western  States.  The  proposed  commission 
would  have  the  authority  and  support  of  the  President  to 
investigate  and  report  on  such  agitations  and  labor  disturb- 
ances related  thereto. 

The  resolution  had  the  unanimous  support  of  the  mem- 
bers of  the  two  bodies.  It  was  originally  suggested  by 
Commissioner  Samuel  Gompers,  who  was  instrumental  in 
framing  the  recent  agi'eement  for  settling  shipyard  strikes 
through  an  adjustment  commission,  and  who  has  been  active 
in  working  toward  a  solution  of  all  outstanding  labor  prob- 
lems. 

It  is  felt  that  the  suggested  commission,  going  from  one 
state  to  another  representing  the  National  Government, 
perhaps  meeting  in  each  instance  the  governors  of  the  states 
with  the  view  to  lending  sympathetic  counsel  to  the  state 
governments  and  dealing  with  both  employers  and  employees 
in  a  conciliatory  spirit,  would  go  far  toward  discovering 
the  real  causes  of  this  particular  manifestation  of  social 
discontent  and  assist  further  in  the  adjustment  of  the  whole 
industrial  situation. 


Price  of  Wheat  Fixed 

The  wheat  price-fixing  commission  headed  by  Dr. 
Harry  A.  Garfield  has  fixed  $2.20  a  bushel  as  the  basis 
price  of  the  1917  wheat  crop.  The  price,  which  is 
equivalent  to  $12.50  per  bbl.  for  flour  at  Chicago,  is 
based  on  Chicago  delivery  and  will  be  paid  by  the  Food 
Administration  for  No.  1  northern  spring  wheat  pur- 
chased for  the  United  States  and  the  Allies.  The  basis 
price  in  the  New  York  district  will  be  10c.  higher.  This 
is  thought  to  be  acceptable  to  producers.  However,  the 
Administration  has  the  power  to  enforce  it  in  any  case, 
through  the  licensing  system.  Millers  and  wholesalers 
are  to  be  brought  under  this  system  at  once. 

Regulations  governing  flour  milling  became  effective 
Sept.  1.  Until  terminated  by  30  days'  notice  from  the 
Administration  the  flour  mills,  which  are  all  licensed 
if  of  over  100  bbl.  daily  capacity,  are  allowed  a  maxi- 
mum profit  of  25c.  per  bbl.  on  flour  and  50c.  per  ton  on 
feeds.  Cost  is  figured  on  actual  production  and  market 
and  does  not  include  interest  on  investment. 

Beginning  Oct.  1,  sugar  refiners  are  requested  by 
Food  Administrator  Hoover  to  sell  cane  refined  sugar 
at  about  the  sam.e  price  as  beet  sugar,  which  is  7  Ic.  per 
lb.  for  granulated. 


Canada  Cuts  Munitions  Output 

Toronto  Correspondence 

The  Imperial  Munitions  Board  at  Ottawa  has  been 
advised  by  the  British  Minister  of  Munitions  that  the 
increased  capacity  for  producing  shells  in  England 
makes  it  unnecessary  to  maintain  the  Canadian  output 
on  the  present  scale.  Certain  lines  are  to  be  discon- 
tinued and  others  produced  in  lessened  quantities. 

The  effect  of  this  policy  has  already  been  experienced 
in  the  decrease  in  orders  and  the  cessation  or  curtail- 
ment of  work  in  many  plants  in  Ontario  that  are  en- 
gaged in  such  manufacture.  The  number  of  men  and 
women  employed  in  the  munitions  industry  in  Canada 
was  recently  estimated  at  200,000.  Many  of  these  are 
now  being  laid  off  and  it  is  expected  that  the  number 
will  reach  75,000.  Many  of  the  large  firms  engaged  in 
munitions  work  are  reverting  to  their  former  activities 
and  others  are  engaging  in  new  lines  of  industry. 


Embargo  on  Sulphur 

An  embargo  has  been  placed  on  exports  of  sulphur 
to  Canada,  that  the  supply  for  war  needs  of  the  United 
States  may  not  be  unduly  depleted. 

Sulphur,  classified  with  explosives,  is  included  in  the 
list  of  commodities  for  which  export  licenses  are  re- 
quired. No  shipments  will  be  licensed,  it  is  said,  until 
Canada  has  presented  complete  estimates  of  the  require- 
ments of  Dominion  news-print  makers  and  of  the  needs 
of  explosives  factories. 

The  greatly  decreased  imports  of  Spanish  pyrites  has 
increased  the  demand  for  sulphur  from  the  Louisiana 
and  Texas  deposits.  Sulphuric  acid  must  be  had  for 
explosives  and  many  other  essential  materials,  and  while 
pyrite  deposits  in  the  United  States  are  numerous,  re- 
course must  be  had  to  southern  sulphur  until  new  py- 
rite mines  can  be  developea  or  the  output  of  the  older 
mines  increased. 


Coal  Men  Organize 

Operators  from  all  the  bituminous  coal  producing 
states  met  in  Washington  recently  and  organized 
the  National  Coal  Operators'  Association  to  promote 
united  effort  on  the  part  of  the  coal  producers  and  co- 
operation with  public  officials,  especially  during  the 
war  emergency.  Delegates  were  present  from  state 
and  other  organizations  representing  700  operators 
whose  annual  production  aggregates  200,000,000  tons. 

An  executive  committee  was  named  as  follows:  H. 
M.  Taylor,  for  Missouri;  Rembrandt  Peale,  Central 
Pennsylvania;  W.  K.  Field,  Western  Pennsylvania; 
Howell  J.  Davis,  Tennessee;  F.  C.  Honnold,  Illinois; 
A.  M.  Ogle,  Indiana;  George  H.  Barker,  Ohio;  J.  J. 
Tierney  and  J.  H.  Wheelwright,  West  Virginia. 

Among  the  objects  of  the  association,  besides  co- 
operation with  the  Government,  are  conservation  of 
coal  by  increasing  the  yield  of  the  mines,  prompt  ob- 
servance of  state  and  national  laws,  installation  of 
uniform  cost-keeping  methods  and  improved  account- 
ing systems,  and  promotion  of  proper  relations  be- 
tween producers  and  carriers.  It  is  announced  that 
no  part  of  the  organization's  machinery  is  to  be  used 
for  the  regulation  of  production  or  control  of  prices. 
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Federal  Ships  To  Move  Nitrates 

To  facilitate  the  movement  of  large  cargoes  of  nitrate 
now  held  up  in  Chilean  port.s  as  well  as  to  help  in  build- 
ing up  trade,  the  United  States  Shipping  Board  ha.s 
decided  to  put  five  cargo  ships,  of  5500  tons  each,  into 
the  South  American  .service  beginning  Oct.  1,  which  are 
to  sail  fortnightly.  They  will  run  between  New  York 
and  Valparaiso  via  Panama,  with  stops  at  the  chief 
intermediate  ports. 

These  vessels  were  being  built  by  W.  R.  Grace  &  Co., 
which  firm  is  prominent  in  the  West  Coast  trade,  and 
were  among  the  ships  recently  commandeered  by  the 
Government  to  speed  construction.  Their  movements 
will  be  controlled  by  the  Government,  though  they  will 
be  operated  by  the  Grace  company  under  charter. 
Freight  rates  to  be  fixed  by  the  Government  will  be  ef- 
fective on  this  line,  at  least  as  far  as  nitrates  are  con- 
cerned, it  is  said.  At  present  much  nitrate  is  held  in 
South  American  ports  because  of  excessive  rates. 

As  the  trip  from  New  York  to  Valparaiso  takes  18 
days,  it  will  be  possible  to  reach  Buenos  Aires  from 
New  York  by  this  route  in  less  than  20  days,  using  the 
Trans-Andean  Ry.  from  Valparaiso,  a  trip  of  about  40 
hours.  It  is  said  that  the  sailings  of  these  vessels  will 
alternate  with  those  of  the  regular  fortnightly  line  to 
Buenos  Aires,  thus  giving  a  weekly  service  thither  from 
New  York. 


"Car  Shortaj^e"  Cut  Three  Quarters 

Fairfax  Harrison,  chairman  of  the  Railroads  War 
Board,  authorizes  the  statement  that  the  excess  of  un- 
filled car  requisitions  over  idle  cars,  or  what  is  ordi- 
narily but  inaccurately  termed  car  shortage,  was  only 
one-fourth  as  great  on  Aug.  1,  1917,  as  on  May  1.  1017. 

The  excess  of  unfilled  car  reiiuisitions  on  May  1  was 
148.627;  on  June  1  it  was  106,649;  on  July  1  it  was 
77,682;  and  on  Aug.  1  it  was  33,776. 

This  has  been  done  at  a  time  when  the  railroads  are 
supplying  from  15  to  20' ,  more  freight  service  with  the 
same  number  of  cars  than  was  being  given  this  time 
last  year. 


Colorado  Coal  Men  Protest 

After  an  all-day  conference  at  Denver  on  Aug.  30 
of  representatives  of  210  Colorado  mines,  a  committee 
of  mine  owners  left  for  Washington,  in.structed  to  in- 
form Dr.  H.  A.  Garfield,  Coal  Administrator,  that  the 
new  Government  prices  are  confi.scatory,  and  if  there  is 
to  be  any  price  reduction  in  Colorado  the  Government 
must  take  over  the  mines. 

It  was  contended  by  the  operators  that  it  would  be 
impossible  to  operate  the  mines  at  the  Government  scale 
because  of  the  high  cost  of  production  and  tran.sporta- 
tion. 

Fires  Threaten  Airplane  Stock 

Rig  forest  fires  have  been  raging  in  the  vicinity  of 
Lolo  Hot  Springs  and  along  Randolph  Creek  in  western 
Montana.  Millions  of  feet  of  timber,  including  that 
intended  to  furnish  airjilane  stock  for  the  United  States 
and  ita  Allies  is  endangered. 


The  Government  Forest  Service  has  concentrated  all 
available  forces  in  the  Northwest  to  fight  the  fires. 
Backfires  have  been  started  and  trenches  dug  for  many 
miles.  No  rain  has  fallen  in  western  Montana  for  65 
days. 


Indiana  Protests  Priority  Order 

"Priority  order  No.  1"  was  issued  by  Judge  Robert 
S.  Lovett.  of  the  War  Industries  Board,  to  Pennsylvania 
R.R.  officials,  directing  roads  serving  Lake  Erie  ports 
to  give  priority  to  coal  shipments  for  those  ports  so  as 
to  get  all  coal  possible  to  northern  Michigan  and  Minne- 
sota before  navigation  closes.  The  order  was  issued  at 
the  request  of  the  President  to  relieve  a  coal  shortage 
in  the  Northwest. 

The  chairman  of  the  Indiana  Public  Service  Commis- 
sion has  protested  that,  because  of  this,  coal  consumers 
in  the  so-called  central  competitive  bituminous  district 
in  Indiana  are  facing  a  serious  shortage.  Indiana  coal 
operators  have  been  trying  to  get  cars  from  other  roads 
as  a  result. 


Work  Started  on  Armor  Plate  Plant 

Ground  was  broken  on  Aug.  30  at  South  Charleston, 
W.  Va.,  for  the  new  Government  armor  plate  and  pro- 
jectile plant  by  Secretary  Daniels.  About  $22,000,000 
is  to  be  spent  on  the  211-acre  site  on  this  work.  The 
situation  is  200  miles  inland  to  insure  safety  from  attack 
in  time  of  war.  It  is  near  to  coal,  iron  and  gas 
sources.  Within  two  years  about  2700  men  will  be  em- 
ployed there,  it  is  expected.  There  have  been  many 
rumors  and  some  positive  assertions,  now  proved  wrong, 
that  this  plant  would  not  be  built. 


Contracts  Signed  for  Shipyards 

The  Emergency  Fleet  Corporation  has  completed  con- 
tracts for  three  Government-owned  shipyards,  in  which 
fabricated  steel  merchant  ships  will  be  built.  The  yards 
will  cost  $35,000,000  and  will  be  built  by  the  Merchant 
Shipbuilding  Co.,  the  American  International  Corpora- 
tion and  the  Submarine  Boat  Corporation.  Congress  has 
been  asked  for  another  $9 1 5,000,000  to  purchase  and 
commandeer  materials,  plants  and  ship  construction, 
(^ontracts  have  also  been  drawn  for  the  construction  of 
about  200  vessels  in  the  yards. 


Italy's  Giant  Airplanes 

"Air  cruisers  capable  of  carrying  25  passengers  are 
the  latest  Italian  development  in  aeronautics,"  accord- 
ing to  Major  Perfetti,  the  head  of  the  Italian  aeronautic 
mission  to  the  United  States.  "These  airships  are  the 
Caproni  triplanes  which  hold  a  number  of  world's  rec- 
ords, including  the  record  for  useful  weight  carried — 
close  to  five  tons — the  speed  record  of  l.'>7  miles  per 
hour,  and  the  distance  record  which  was  made  on  a  non- 
stop run  of  920  miles  in  10  hours.  They  are  equipped 
with  three  motors  of  700  hp.  each." 
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Work   of  the  Superior  Mining  Station 

To  make  the  steel  industry  less  dependent  on  imported 
ores,  means  will  be  studied  for  increasing  the  output  of 
domestic  iron  ores  at  the  new  Lake  Superior  station  of 
the  United  States  Bureau  of  Mines.  Dorsey  A.  Lyon, 
the  Bureau's  new  supervisor  of  stations,  and  Edmund 
Newton,  temporarily  in  charge  of  the  station  until  a 
civil-service  examination  can  be  held  for  the  place,  have 
outlined  the  work  to  be  pursued  there. 

It  will  include  a  study  of  the  character. of  individual 
iron-  and  manganese-ore  deposits;  ways  of  improving 
methods  of  mining  and  beneficiation ;  deoxidation  and 
desulphurization ;  possible  modifications  in  alloy  manu- 
facture; the  effect  on  metals  of  the  addition  of  man- 
ganiferous  alloys ;  and  the  production  of  ferro-alloys  in 
blast  and  electrolytic  furnaces  and  substitutes  for  those 
manufactured  at  present.  Inquiry  will  also  be  made 
into  the  use  of  manganese  in  making  steel  as  well  as 
into  the  conditions  necessary  for  building  up  a  domestic 
manganese  industry  in  normal  times  to  compete  with 
our  foreign  sources  of  supply. 


Purchasing  Commission  Organized 

Priority  shipments  of  copper,  tin  and  zinc  have  been 
placed  in  charge  of  Eugene  Meyer,  Jr.,  of  New  York, 
who  will  act  directly  under  Judge  Robert  S.  Lovett  of 
the  War  Industries  Board.  Mr.  Meyer  will  also  super- 
intend the  buying  of  the  metals  named,  acting  in  this 
capacity  under  Bernard  M.  Baruch,  of  the  newly  ap- 
pointed Purchasing  Commission.  Upon  the  former  falls 
the  duty  of  seeing  that  supplies  of  copper,  tin  and  zinc 
required  by  the  Government  and  the  Allies  are  obtained 
as  needed.  Alexander  Legge,  the  general  manager  of 
the  International  Harvester  Co.,  has  been  appointed 
chief  adviser  to  Mr.  Baruch  in  his  new  capacity. 

The  Purchasing  Commission  is  now  sufficiently  or- 
ganized to  begin  work.  It  should  be  emphasized  that 
this  commission  does  no  actual  buying.  Its  function 
is  simply  to  assist  in  obtaining  the  materials  and  to 
recommend  the  price  to  be  paid.  The  regular  purchasing 
officers  of  the  various  departments  of  the  Government 
and  of  the  foreign  governments  will  continue  to  be  the 
final  arbiters  on  all  contracts. 


Decision  on  Nitrogen  Fixation 

Southwestern  Virginia  has  been  selected  as  the  best 
site  for  the  fixation  of  atmospheric  nitrogen.  Of  the 
$20,000,000  appropriation  the  Government  will  spend 
$3,000,000  for  a  synthetic  ammonia  plant,  employing  the 
process  of  the  General  Chemical  Co.,  $600,000  for  a 
plant  for  oxidation  of  ammonia  to  nitric  acid  and  concen- 
tration of  nitric  acid,  and  $200,000  on  experiments  to 
develop  the  Bucher  process  for  the  production  of  am- 
monia.    The  sum  of  $100,000  is  also  to  be  expended  on 


investigating  methods  of  producing  nitrogen  compounds 
used  in  making  explosives  and  fertilizers. 

The  synthetic-ammonia  plant  is  to  have  a  capacity  of 
60,000  lb.  of  ammonia  per  24  hours,  and  the  oxidation 
plant  a  capacity  equivalent  to  24,000  lb.  of  lOO^f  nitric 
acid  per  24  hours.  To  avoid  delay,  priority  orders  will 
be  issued,  so  as  to  secure  prompt  delivery  of  materials. 
The  necessary  machinery  manufactured  in  anticipation 
of  this  decision  can  be  set  up  as  soon  as  the  buildings 
are  erected. 

An  important  part  in  the  investigations  prior  to  the 
above  conclusions  was  played  by  a  committee  selected  by 
the  president  of  the  National  Academy  of  Sciences  con- 
sisting of  Arthur  A.  Noyes,  Charles  H.  Herty,  Theodore 
W.  Richards,  Leo  H.  Baekeland,  Gano  Dunn,  Warren  K. 
Lewis,  Elihu  Thompson,  Michael  I.  Pupin  and  Willis  R. 
Whitney.  The  recommendations  were  strongly  influ- 
enced by  reports  made  by  Dr.  Charles  L.  Parsons  and 
Eysten  Berg,  who  visited  Europe  and  examined  the 
processes  in  use  there. 


Dispute  Over  Pyrites   and  Manganese 
Imports 

Irreconcilable  differences  seem  to  have  sprung  up 
among  those  most  directly  interested  in  the  pyrites  and 
manganese  situations.  Lack  of  accord  has  its  origin  in 
the  question  of  how  much  of  these  minerals  should  be 
imported.  One  faction  claims  that  this  is  no  time  to 
await  the  outcome  of  questionable  prospecting  when  the 
supplies  of  two  such  vital  minerals  are  concerned,  and 
would  have  a  considerable  amount  of  shipping  allotted  to 
carry  manganese  and  pyrites  with  the  idea  of  building 
up  reserves  in  this  country. 

The  other  faction  is  desirous  of  seeing  as  little  ship- 
ping as  possible  tied  up  in  these  trades  and  would  exert 
great  effort  to  increase  the  domestic  production.  It  con- 
tends that  investigations  of  domestic  supplies  have 
demonstrated  that  the  United  States  can  produce  much 
greater  quantities  of  pyrites  and  manganese  than  had 
heretofore  been  thought  possible.  It  claims  that  the 
prospect  of  obtaining  much  larger  imports  has  kept  cap- 
ital from  entering  into  the  development  of  such  prop 
erties,  thereby  discouraging  prospecting.  All  this  is 
taking  out  of  service  a  large  number  of  urgently  needed 
ships.  It  is  argued,  moreover,  that  even  should  the 
Shipping  Board  and  the  British  Admiralty  designate 
tonnage  for  pyrites  importations  the  supply  could  not  be 
relied  upon,  as  more  urgent  needs  for  the  shipping  are 
likely  to  develop  at  any  time. 


Geologists  Will  Survey  Camps 

Acting  on  suggestions  from  Washington,  state  geolo- 
gists will  survey  the  areas  covered  by  the  16  ai-my  can- 
tonments. The  main  purpose  is  to  interpret  land  forms 
and  underlying  rock  structures  for  military  ends. 
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Editorials 


Price  Fixing  and  Taxation 

As  THE  debate  in  the  Senate  on  the  revenue  bill 
draws  to  a  close,  it  is  worth  while  to  consider  once 
more  some  of  the  broad  economic  aspects  of  the  prob- 
lem, although  this  is  in  no  wise  an  appeal  to  the  con- 
gressional intellect.  Any  one  who  has  read  the  Senate 
debates  during  the  past  couple  of  weeks  must  have  come 
near,  at  times,  to  despairing  of  the  human  intellect,  as 
the  Evening  Post  remarked  a  few  days  ago.  Such  a 
waste  of  time,  such  a  mass  of  irrelevances,  such  speak- 
ing at  random  and  discussing  at  cross  purposes,  such 
loose  staten;ents,  such  childish  misunderstandings,  such 
an  advertising  of  small  minds  could  never  have  been 
got  together  before  in  the  same  space.  No  later  than 
last  Monday  Senator  La  Follette  .shouted  in  support  of 
his  amendment  levying  a  flat  tax  of  TO'',  on  war  profits, 
"It  is  proposed  to  take  the  lives  of  our  boys,  the  heads 
of  our  families  and  all  the  people  have  got,  but  .still  to 
leave  the  money-making  corporations  with  30',  of  their 
blood  profits  to  add  to  their  normal  business  profits  and 
to  their  capital  unimpaired." 

Some  of  the  governments  of  Europe,  including  Great 
Britain,  have  not  found  it  expedient  to  take  so  large  a 
proportion  of  excess  profits,  while  those  which  have  done 
so  have  paid  the  penalty  for  their  disregard  of  economic 
principles.  The  revolutionary  government  of  Russia  has 
taxed  war  profits  at  the  rate  of  9T',  and  has  learned 
that  this  contributes  to  strangulation  of  the  supplies 
of  the  new  nation,  which  above  everything  else  are 
needed.  What  our  socialistic  congressmen  are  contem- 
plating simply  duplicates  the  experience  of  Canada, 
which  takes  SC^r  of  all  profits  in  exce.ss  of  15^^  on 
capital  and  75'^  of  all  in  excess  of  'iO'^i .  It  has  been 
a  constant  allegation  in  Canada  that  the  "profiteers" 
are  let  off  too  lightly.  As  a  matter  of  fact,  however,  it 
ha.s  been  found  that  the  Canadian  excess  profits  tax  is 
too  high;  that  it  ha.s  prevented  manufacturing  expan- 
sion, and,  for  that  reason,  the  Government  is  likely  to 
modify  the  tax,  having  learned  that  undue  .severity  of 
taxation  has  a  tendency  to  curtail  productivity  and  in- 
terfere with  the  success  of  bond  issues.  It  should  be 
borne  in  mind  that  in  conducting  business  at  the  pre.s- 
ent  time,  capital  is  re<iuired  to  a.ssume  extraordinary 
risks  and  make  extraordinary  expenditure.'',  wherefore 
it  must  be  allowed  to  retain  a  fair  proportion  of  the 
extra  profits,  else  there  is  danger  that  many  concerns 
will  cense  to  produce  or  will  cut  down  their  activities. 

Exactly  the  .same  principles  apply  in  the  matter  of 
price  fixing.  We  have  seen  already,  ns  the  result  of  the 
arbitrar>',  drastic  and  ill-considered  reduction  in  the 
price  for  bituniinou.n  coal,  that  there  i.s  prospect  that 
coal  production  will  be  curtailed  owing  to  checking  of 
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incentive  to  produce  and  inability  to  meet  the  increasing 
demands  of  labor.  While,  moreover,  the  operators  of 
certain  districts  have  informed  the  Government  that 
they  cannot  afford  to  operate  at  the  official  prices,  and 
that  if  the  Government  thinks  otherwise  it  may  take 
over  and  exploit  their  mines  on  its  own  account.  Ever>'- 
body  in  possession  of  his  senses  knows  that  the  Gov- 
ernment could  not  operate  any  business  as  economically 
as  can  be  done  privately. 

The  British  experience  has  been  that  complete  con- 
trol of  a  market  is  impossible.  The  British  ministries 
that  started  out  by  attempting  to  fix  maximum  prices 
ended  by  having  to  name  minima.  On  the  other  hand, 
it  was  discovered  that  as  the  Government  becomes  the 
chief  buyer  in  any  market  it  is  able  by  virtue  of  that 
fact  to  influence  that  market  powerfully,  if  not  abso- 
lutely to  control  it.  This  is  in  conformity  with  the 
principles  of  economics.  Referring  to  Washington,  it 
will  be  noted  that  at  no  time  in  handling  the  food  situa- 
tion has  Mr.  Hoover  departed  from  sound  principles. 
Economic  and  financial  vagaries  would  not  be  expected 
from  a  man  of  business  of  his  experience  and  a  philoso- 
pher of  his  high  standing.  The  desire  to  enter  upon 
economic  adventures  and  experiments  has  been  exhibited 
mainly  by  the  bureaucrats,  commissionaires  and  the 
doctrinaires,  who  would  listen  equally  respectfully  to 
the  inventor  of  a  device  for  perpetual  motion  or  to  the 
promoter  of  a  scheme  to  make  water  run  up  hill. 

It  is  gratifying  that  in  action  upon  the  revenue  bill 
the  conservative  element  of  the  Senate  .seems  likely  to 
prevail.  The  war  is  going  to  be  fought  in  the  mines, 
the  factories  and  the  fields  of  the  United  States  just  as 
much  as  it  is  in  Flanders  and  in  France.  In  order  to 
make  things  secure  in  this  country,  in  the  rear,  economic 
and  financial  policies  must  be  framed  according  to  busi- 
ness experience  and  to  the  principles  of  common  sense, 
and  new  experiments  must  be  tempered  with  great  mod- 
eration. Failure  to  recognize  the.se  principles  is  one 
of  the  great  troubles,  perhaps  the  greatest,  of  revolu- 
tionary Russia. 


Gold  Production  of  the  World 

FOR  reason.s  that  will  be  readily  understood,  it  was 
not  possible  to  give  any  approximately  correct  esti- 
mate of  the  gold  production  for  lOlG  earlier  in  the  year. 
At  the  present  time  many  full  returns  have  l)een  re- 
ceived and  a  fair  approach  to  correctness  can  be  se- 
cured. There  are.  of  course,  .some  gold  producing  coun- 
tries where  no  accurate  returns  of  production  are  col- 
lected. This  is  the  ca.se  in  .several  .South  American 
countries,  in  China  and  in  Mexico.  Making  the.se  al- 
lowances,   we    find    that    .something   over   80^    of    the 
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world's  gold  production  is  covered  by  fairly  accurate  sta- 
tistics, while  of  the  remainder  a  considerable  propor- 
tion can  be  checked  up  pretty  closely  by  export  and  other 
trade  returns.  The  total  output  of  gold,  therefore,  can 
be  ascertained  within  fairly  close  limits,  even  if  abso- 
lute accuracy  cannot  be  secured. 

The  accompanying  table  gives  the  value  of  the  gold 
won  in  the  world  for  the  three  years,  1914-16  inclusive. 
The  figures  give  the  value  in  dollars  of  the  fine  gold 
reported  in  each  case. 

The  total  production  of  1916,  as  given  in  the  table, 
was  $470,442,068.  This  was  less  than  that  of  1915  by 
$8,110,154,  or  1.7%;  but  it  exceeded  that  of  1914  by 
$10,344,640,  or  2.2%.  The  most  important  gain  .shown 
in  1916,  as  compared  with  1915,  was  of  about  $6,000,000 
in  the  Transvaal;  but  this  was  offset  by  decreases  of 
$8,720,000  in  the  United  States  and  $6,980,000  in  Aus- 
tralasia.   The  Transvaal  gain  was  due  to  intensive  work- 

GOLD    PRODUCTION'    OF   THE    WORLD 
1914 

Transvaal $173. 176, 133 

Rhodesia 17.745,980 

West  .\frica 8.571.371 

Madagascar,  etc 1,980,000 


Total  Africa $201,573,484 

I'nited  States $94,531,800 

Mexico 18,185,000 

Canada 15,925,044 

Central  .\merica 3,500,000 

Total  North  America $132,141,844       $138,538,601 

Russia,  including  Siberia $34,458,088         $35,150,000 

France 1,450,000              1,025,000 

Other  Europe 2.350,000              1,675,000 


1915 
$186,105,890 
18,892.959 
8,521.582 
1,865,000 

1916 

$192,138,770 

18,957,310 

7,861,210 

1,905,000 

$215,385,531 

$101,035,700 

14,950,000 

18,977,901 

3,575,000 

$220,862,290 

$92,315,363 

14,150,000 

19,162,025 

3,605,000 

Total  Europe $38,258,088 

Biitish  India $12,327,980 

Brilish  and  Dutch  E.  Indies 4.690,000 

Japan  and  Chosen 7,476,500 

China  and  others 3,625,000 


$37,850,000 

$11,484,159 

4,a25,000 

7,850.000 

3,675,000 


$129,232,388 

$34,750,000 

950.000 

1,580.000 

$37,285,000 

$11,184,052 

4,960,000 

7,980,000 

3,750,000 


$28,1  19,480 
$13,525,000 
46,479,532 


$27,834,169  $27,874,062 
$13,750,000  $13,975,000 
45.193,921  38.213,328 


Total  .\sia,  not  iac.  Siberia. 

South  .\merica 

Australasia 

Totalfnr  the  world  $460,097,428       $478,552,222       <470,442,068 

ing  of  mines  and  a  larger  supply  of  labor.  The  loss  in 
Australasia,  on  the  other  hand,  resulted  from  scarcity  of 
labor,  from  the  diversion  of  capital  to  other  fields  and 
from  the  absence  of  prospecting,  which  has  prevented 
the  discovery  or  opening  of  new  mines  to  replace  those 
which  have  been  exhausted. 

Apparently  the  war  has  had  little  direct  effect  on  gold 
production.  Most  of  the  producing  countries  are  out 
of  the  direct  track  of  the  conflict.  Even  in  Russia  the 
only  effect  on  gold  mining  felt  was  the  withdrawal  of 
working  forces  for  the  army,  and  this  operated  only 
to  a  moderate  degree.  Mexico's  activity  was  diminished 
by  internal  troubles  entirely.  The  only  countries  af- 
fected were  in  Europe,  where  the  production  is  but  small 
at  any  time. 

The  total  gold  production  of  the  world  for  20  years 
past  is  given  in  the  second  table.  As  already  noted, 
the  total  for  1916  was  less  than  that  of  1915;  but  it 
was  greater  than  that  of  any  preceding  year  except 
1912.     It  was  nearly  twice  that  of  1897,  or  20  years 

GOLD  PRODUCTION  FOR:20  YEARS 


1897 $237,833,984 

1898 287.327,833 

1899 311,505,947 

1900 258,829,703 

1901 210,877,429 

1902 298,812,493 

1903 329,475,401 

1904 349,088,293 

1905 378.411,054 

1906 405,551,022 


1907  ..  $411,294,458 

1908 443,434,527 

1909 459,927,482 

1910 454,213,649 

191! 459,377,300 

1912 474,333,258 

1913 462,659,658 

1914 460,097,428 

1915 478,552,222 

1916 470,442,068 


when  the  Boer  War  .stopped  production  in  South  Africa. 
The  growth  was  in  part  due  to  the  opening  of  new 
fields  in  South  Africa,  in  Alaska  and  the  Yukon,  and 
in  the  Lena  district  of  Siberia;  and  in  part  to  the  ad- 
vances in  metallurgy,  which  increased  the  yield  of  many 
older  mines  and  districts  and  which  made  possible  the 
profitable  working  of  low-grade  deposits. 

As  usual,  it  is  very  difficult  to  say  what  proportion  of 
the  gold  won  actually  passed  into  circulation  or  became 
part  of  the  world's  money  stock.  The  demand  for  gold 
was  large,  as  in  1915,  and  it  is  probable  that  a  larger 
proportion  of  gold  than  in  ordinary  years  was  mone- 
tized, or  in  the  form  of  bullion  used  to  support  credit 
reserves.  One  consequence  of  the  commercial  disturb- 
ances caused  by  war  was  that  an  unsual  quantity  of  gold 
found  its  way  to  the  United  States,  which  now  holds 
the  largest  gold  reserve  in  the  world — probably  the 
largest  amount  ever  accumulated  in  any  country.  An- 
other effect  of  the  war  was  found  in  changing  routes 
of  gold  shipments.  Thus  a  large  part  of  the  Transvaal 
gold,  instead  of  going  to  London,  was  shipped  to  Can- 
ada, whence  it  passed  into  the  United  States.  The  adop- 
tion of  such  unusual  channels  of  transmission  has  added 
to  the  difficulty  of  tracing  the  movement  of  gold.  It 
is  possible  only  to  say,  as  above,  that  probably  an  un- 
usual proportion  of  the  gold  supply  has  been  used  as 
money  or  the  basis  of  credit.  It  is  probable  also  that 
only  a  small  proportion  was  used  in  the  arts — much 
less  than  in  an  ordinary  year.  But  the  whole  question 
of  the  disposition  of  the  new  gold  seems  impossible  of 
any  exact  solution. 


Stocks  of  Spelter 


ago.     Gold  production  gained  steadily  through  the  20 
years  with  the  exception  of  the  three  years,  1899-1902, 


THE  recent  decline  in  the  price  of  spelter  has  been 
manifestly  due  to  pressure  exerted  by  holders  of  ac- 
cumulated stocks  in  a  market  wherein  buyers  were  con- 
spicuous by  their  absence.  The  government  report 
respecting  the  situation  at  the  mid-year  showed  an  in- 
crease in  stocks,  but  that  revealed  onl.v  a  part  of  the 
story,  for  those  figures  pertained  only  to  stocks  at 
smelters'  works.  Besides  such  stocks  there  was  reason 
to  believe  that  there  were  important  accumulations  in 
warehouses  and,  furthermore,  it  was  a  fact  that  certain 
important  consumers  had  large  suppli;!S  of  unused 
spelter  in  their  yards.  The  last  condition  is  one  of  the 
explanations  of  the  absence  of  buyers  in  the  market. 

In  fact,  the  accum.ulation  of  spelter  has  been  going  on 
ever  since  the  first  of  this  year,  and  perhaps  earlier.  At 
first  the  smelters  did  not  feel  this  very  keenly,  for  the 
freight  congestion  in  the  early  part  of  the  year  obscured 
the  true  situation.  Manufacturers  who  failed  to  re- 
ceive spelter  that  they  had  bought,  or  considering  it  ad- 
visable to  increase  the  supplies  in  their  yards,  kept  on 
buying  and  thereby  kept  down  the  accumulation  of  spel- 
ter in  producers'  hands.  The  surplus  was  accumulating, 
but  temporarily  it  was  to  a  large  extent  in  transit. 
When  manufacturers  began  to  receive  supplies  freely, 
they  no  longer  needed  to  buy,  and  then  stocks  began  to 
accumulate  rapidly  in  smelters'  hands. 

Since  then  the  zinc  market  has  been  governed  not  so 
much  by  cost  of  production  as  by  the  attitude  of  the 
holders  of  unsold  stocks.  As  we  have  previously  pointed 
out,  a  price  of  8  to  9c.  for  spelter  corresponds  probably 
to  5c.  before  the  war,  the  increment  representing  the 
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increased  cost  of  production  or  the  inflation — or  what- 
ever it  may  be  called — in  this  industry.  Certainly,  a 
good  deal  of  spelter  that  is  being  produced  at  present 
costs  considerably  more  than  T.'c.  per  lb.,  and  with  the 
market  at  that  price  zinc  may  be  considered  cheap  un- 
der existing  conditions. 


The  Flotation  Patents 

IN  the  bear  market  of  last  week  a  part  of  the  ammuni- 
tion that  was  brought  up  and  used  against  the  copper 
stocks  was  the  great  damages  for  which  these  companies 
would  be  liable  for  infringement  of  the  patents  of  Min- 
erals Separation,  according  to  Judge  Bourquin's  recent 
decision.  This  argument  failed  to  take  into  considera- 
tion three  important  things. 

1.  Anaconda,  Inspiration  and  that  group  of  copper 
companies,  also  Braden  and  others,  are  immune,  having 
early  taken  out  a  license  from  Minerals  Separation. 

2.  The  Hayden,  Stone  and  Jackling  copper  companies 
have  not  until  recently  been  important  users  of  the  flo- 
tation process.  Their  backwardness  in  adopting  that 
great  improvement  in  the  art  was  long  a  subject  of  ad- 
verse criticism  directed  against  their  technical  manage- 
ments. Butte  &  Superior  is  the  great  infringer,  if  in- 
fringer it  be. 

3.  The  decision  of  Judge  Bourquin  will  probably  be 
appealed.  Without  venturing  to  express  any  opinion  as 
to  its  merits,  not  having  the  full  text,  we  may  neverthe- 
less state  the  case  thus:  The  Supreme  Court  sustained 
the  Minerals  Separation  patents  upon  the  use  of  less 
than  Ko  of  oil  together  with  a  certain  kind  of  agita- 
tion. Butte  &  Superior  then  reverted  to  the  use  of 
more  than  l''r  of  oil  and  Minerals  Separation  claimed 
that  that  was  still  an  infringement  of  its  patents.  Judge 
Bourquin  has  upheld  that  contention.  However,  this  so 
involves  the  construction  of  a  decision  of  the  Supreme 
Court,  and  is  so  contrary  to  the  letter  thereof,  that  it  is 
practically  certain  that  the  case  will  be  kept  open  until 
the  Supreme  Court  has  ruled  again. 


The  index  for  Vol.  103,  Part  1,  of  the  Engineeriit'i 
and  Miniiui  Journal  will  be  mailed  with  this  issue.  Any 
subscriber  not  receiving  a  copy  of  same  should  notify 
the  sub.scription  department  at  once. 


BY  THE  WAY 

Long  before  Bingham  became  famous  as  a  copper 
camp  and  before  the  U.  S.  S.  R.  &  M.  Co.  took  over  the 
Old  Telegraph  mines,  hundreds  of  men  had  leases  in 
upper  Bingham  Canyon.  Many  of  the.se  men — good  min- 
ers too — were  not  able  to  do  a  good  job  of  tool  .sharpen- 
ing, and  a  one-legged  blacksmith  named  Ci)ok  added  to 
hi."*  income  by  sharpening  them  for  a  nominal  sum.  A.s 
a  .ihop  would  not  pav  in  itself,  Cook  had  a  lease  at 
which  he  worked  when  unoccupied  as  a  tool  .sharpener. 
The  few  "white  men"  on  the  Old  Telegraph  "had  an 
eye"  on  him,  as  his  peg  leg  made  it  difficult  for  him  to 
get  up  and  down  the  winzes,  which  always  seemed  to 
hold  more  inducements  as  good  leasing  ground  then 
points  more  accessible  to  one  afflicted  as  he  was.  One 
night  he  failed  to  appear  after  "tally,"  and  a  hunt  was 


instituted  for  him.  Upon  a  call  down  the  winze  where 
he  had  been  working,  an  answer  was  received  and  a  re- 
quest to  "come  down."  There  sat  Cook,  literally  in 
pieces,  his  peg  leg  used  as  a  stull  under  a  rock  which 
would  fall  if  the  "stull"  were  removed,  yet  perfectly 
safe  as  it  was.  Cook  did  not  tr>'  to  get  out,  as  he  knew 
help  would  reach  him  sooner  or  later  and  if  the  rock 
fell,  he  would  have  to  remove  it  as  waste.  A  sprag 
\Vas  substituted  for  the  "leg,"  and  Cook  went  home.  The 
"rescuers'  "  remarks  have  been  deleted  by  the  censor. 

The  Reef  is  the  title  of  a  monthly  magazine  recently 
started  by  the  Prevention  of  Accidents  Committee  of  the 
Rand  Mutual  Assurance  Co.,  Ltd..  at  Johannesburg.  It 
is  devoted  to  the  prevention  of  accidents,  first  aid  and 
similar  work.  It  lays  especial  stress  on  the  necessity 
of  instructing  the  Kafir  laborers   in  the  mines. 


The  Australian  authorities  are  continuing  vigorously 
their  attempts  to  put  an  end  to  the  activities  of  the  In- 
dustrial Workers  of  the  World.  According  to  a  cable- 
gram of  Sept.  4,  three  more  members  of  the  society  at 
Sydney  and  34  at  Broken  Hill  have  been  sentenced  to 
six  months'  imprisonment  for  belonging  to  an  unlaw- 
ful association. 


When  a  mining  engineer  is  in  such  straits  that  neces- 
sity bids  him  try  to  be  versatile,  let  him  also  be  canny. 
In  trying  to  land  a  position  that  is  a  little  out  of  his  own 
line  he  should  say  as  little  as  possible  and  be  prepared 
to  substantiate  that  little  until  the  last  pay  day.  Such 
positions  are  seldom  landed  by  mere  correspondence. 
Once  upon  a  time  (but  this  is  no  fairy  tale)  a  young 
engineer  had  a  job  as  chemist  with  an  iron  company 
in  Michigan.  He  had  chosen  iron  as  his  specialty,  had 
married  and  w'as  happy.  When  one  is  a  proud  daddy, 
why  should  he  worry  over  a  debt  that  is  being  paid  off 
a  little  each  month?  But  suddenly  the  iron  company 
went  out  of  business.  Wife  and  kiddy  went  to  visit  the 
old  folks  while  Dave  hustled  for  a  new  job.  At  the  bank. 
rsking  for  an  extension  on  the  balance  of  his  note,  he 
told  of  his  prospects  and  asked  advice.  One  opening 
was  available,  as  chemist  for  an  iron  company  in  the 
same  district;  while  another  vacancy,  at  a  lower  salary. 
was  at  a  mine  in  Canada  where  a  rarer  metal  was  to 
l)e  recovered  from  a  troublesome  copper  ore.  The  bank 
advised  his  trying  for  the  place  in  Canada.  "But."  .said 
P>rowne,  "I  don't  know  a  thing  about  nickel  and,  further- 
more, I  am  without  funds  to  keep  n)p  alive  until  I  can 
hear  from  the  company's  head  office  in  Cleveland."  The 
banker  replied,  "Don't  write  letters.  Go  down  to  Cleve- 
land and  get  that  job.  Here  is  $100  for  expenses.  Pay 
it  back  as  soon  as  you  can."  In  telling  the  yarn  to  a 
younger  engineer  and  protege.  David  H.  Browne 
said.  "I  obeyed  instructions  and.  when  I  reached 
the  works,  my  predecessor  had  gone,  leaving  a 
small  hoy  in  charge.  The  boy  asked  for  instructions, 
so  I  told  him  to  keep  right  on  as  usual  until  I  got  my 
boxes  unpacked  and  everything  arranged  for  comfort. 
Hut  I  watched  that  kid  out  of  the  corner  of  my  eye  and, 
as  soon  as  he  went  home  that  night,  I  pitched  in  and 
practiced  the  things  I  had  seen  him  do.  After  working 
nearly  all  night  for  three  nights  I  felt  competent  to 
hold  the  job." 
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Defective  Safety  Appliances 

By  Chesla  C.  Sherlock* 

Safety  appliances  to  protect  workmen  from  danger- 
ous machinery  or  to  add  to  their  convenience  in  going 
about  their  daily  tasks  are  quite  common  in  the  in- 
dustrial world.  These  apphances  may  have  been  in- 
stalled in  shops  and  factories  because  of  specific  state 
legislation  compelling  employers  to  do  so,  or  employers 
have  installed  them  on  their  own  initiative  because  they 
wish  to  take  every  means  possible  to  protect  their 
workmen   from   injury. 

The  legal  questions  involved  in  the  proposition  of 
safety  appliances  are  manifold  and  intricate,  particu- 
larly as  to  the  liability  of  the  employer  for  a  defective 
safety  appliance  which  results  in  injury  to  a  workman. 

Accident  from  Failure  of  Handgrip 

In  an  Iowa  case  it  was  shown  that  a  railway  fire- 
man had  relied  on  the  grabiron  or  handgrip  provided 
by  the  employer  on  a  locomotive.  Taking  hold  of  the 
grabiron,  which  was  defective,  it  gave  way,  causing  his 
injury.  He  sued  the  employer  company  for  negligence 
in  failing  to  maintain  the  appliance  in  proper  condition. 

The  court  ruled  that  "the  casual  connection  between 
the  injury  and  the  negligence  of  the  defendant  may 
be  proved  by  direct  or  circum.stantial  evidence.  If 
the  latter,  it  must  be  something  more  than  consistent 
with  plaintiff's  theory  of  how  the  accident  occurred.  It 
must  be  such  as  to  make  that  theory  reasonably  prob- 
able, not  merely  possible,  and  more  probable  than  any 
other  hypothesis  based  on  such  evidence." 

In  another  case,  the  same  court  said:  "If  the 
circumstances  surrounding  the  case  do  no  more  than 
indicate  a  possibility  of  the  accident  happening  be- 
cause of  a  defective  appliance,  or  if  they  are  no  more 
consistent  with  the  theory  that  the  accident  was  due 
to  some  defect,  but  equally  explainable  on  some  other 
theory  than  the  one  charged,  then  plaintiff  has  not  made 
out  his  case.  The  reason  for  this  is  that  the  burden 
is  upon  the  plaintiff,  not  only  to  show  some  defect  for 
which  the  master  was  responsible,  but  also  to  show 
that  this  defect  was  the  proximate  cause  of  the  injury." 

Inasmuch  as  there  was  a  doubt  as  to  whether  the 
fireman's  foot  slipped  off  the  step  before  the  grabiron 
gave  way,  the  court  refused  to  allow  him  to  recover 
for  his  injuries. 

Employers  may  be  of  the  opinion  that  this  is  a 
very  narrow  point  to  make  in  a  discussion  of  this 
sort,  but  that  very  fact  makes  it  highly  important. 
The  law  announced  is  applicable  in  a  multitude  of  cases 
quite  common  in  the  ordinary  daily  events  of  the  in- 
dustrial world. 

For  instance,  in  a  Missouri  case  it  was  held  that 
a  master  is  not  only  bound  to  furnish  suitable  and 
reasonably  safe  means  and  instruments  with  which  the 
servant  is  to  perform  his  labors,  but  he  must  also 
maintain  them  in  suitable  and  safe  condition,  which 
requires  their  continuous  inspection,  the  repair  of  the 
defective,  and  the  replacement  of  worn,  parts. 

In  another  Missouri  case  it  was  said  that  making 
testa,  only  at  intervals  of  two  or  three  weeks,  to  deter- 
mine whether  or  not  a  device   installed  to  stop  ma- 
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chinery  in  which  employees  have  become  caught  i?  in 
working  order,  may  be  found  to  be  negligence  where 
the  device  is  of  delicate  construction  and  frequent  tests 
have  shown  it  to  be  out  of  order. 

The  Federal  courts  have  held  that  it  is  a  violation 
of  the  Federal  Safety  Appliance  Act  for  a  railroad 
company  to  send,  as  a  part  of  a  regular  train,  a  defec- 
tive car  to  shops  for  repair.  They  have  held,  however, 
that  it  is  not  a  violation  of  the  act  for  the  company 
to  send  such  cars  to  repair  shops  in  a  train  made  up 
entirely  of  such  cars. 

A  great  number  of  the  states  have  passed  their  own 
safety-appliance  statutes,  which  are  applicable  to  all 
occupations  hazardous  in  nature.  It  is  the  duty,  of 
course,  of  employers  to  keep  posted  on  their  local  laws 
on  this  subject  in  order  to  avoid  liability  for  any  con- 
tingency that  may  arise. 

The  law,  having  laid  down  certain  rules  intended 
for  the  protection  of  workmen  in  hazardous  occupations, 
is  a  very  jealous  mistress  in  their  enforcement.  It 
is  the  supreme  and  paramount  duty  of  every  employer 
to  keep  these  safety  appliances  in  the  best  of  working 
order.  The  mere  fact  that  an  appliance  is  not  in  the 
best  of  repair  seems  to  be  prima  facie  evidence  of 
the  employer's  negligence.  Unless  some  peculiar  cir- 
cumstance arises,  as  was  the  case  in  the  Iowa  case 
mentioned,  such  as  to  raise  a  doubt,  the  master  will 
be  liable  in  every  instance  for  damages. 

Where  the  law  prescribes  a  means  of  safeguarding 
the  interests  of  the  laboring  classes  and  an  employer 
is  lax  in  following  the  prescribed  method,  the  law  has 
no  sympathy  for  him  and  will  hear  no  excuses. 

Market  for  Canadian  Mineral  Products 

Toronto  Correspondence 

The  report  of  the  Special  Trade  Commission  to  Great 
Britain,  France  and  Italy,  appointed  by  the  Canadian 
Government  May  9,  1916,  has  been  issued  by  the  Cana- 
dian Department  of  Trade  and  Commerce.  As  the  re- 
sult of  an  extended  visit  to  these  countries,  and  confer- 
ences with  the  commercial  organizations  and  municipal 
authorities  of  the  leading  industrial  and  commercial 
centers,  the  report  comprises  classified  lists  of  the  prin- 
cipal commodities  in  requisition,  or  for  which  markets 
could  be  opened. 

In  Great  Britain  the  commission  found  that  there 
were  on  every  hand  many  inquiries  for  Canadian  metals 
and  minerals,  the  following  being  the  more  important 
opportunities  for  increased  trade  indicated. 

Magnesium:  There  is  evevy  possibility  of  a  perma- 
nent and  growing  trade  in  this  metal,  apart  from  war 
requirements,  as  it  has  been  found  that  it  alloys  with 
other  metals  in  such  a  way  as  to  assure  its  increasing 
use  in  the  future. 

Asbestos:  This  is  one  of  the  leading  articles  for 
which  inquiries  were  made  and  there  is  no  doubt  that 
the  development  of  the  trade  in  this  material  can  be 
widely  extended.  British  importers  require,  in  addi- 
tion to  the  crude  article,  asbestos  sheets,  gloves,  shin- 
gles and  every  form  of  manufactured  asbestos. 

Antimony:  Great  Britain  is  a  large  importer  of  this 
article  and,  as  Canadian  mines  are  now  able  to  produce 
an  improved  quality,  there  should  be  an  opening  after 
the  war  for  large  quantities  cff  metal  and  oxide. 
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Tungsten:  Repeated  inquiries  were  made  for  this 
article,  either  in  the  form  of  metal  or  concentrates. 

Cobalt:  Owing  tc  improved  processes  for  the  use  of 
this  metal  in  electroplatincr  and  as  an  alloy  with  other 
metals,  there  was  much  inte.  est  displayed  as  to  the  pros- 
pect of  getting  a  supply  from  Canada. 

Mica:  In  mpn>  centers  there  were  inquiries  for 
mica,  but  it  was  stated  that  the  mica  powder  hitherto 
shipped  had  not  been  sat'sfactory  as  it  was  not  ground 
sufFi^-iently  fine.  Some  criticism  was  offered  as  to  the 
quality  of  Canadian  mici'  some  of  the  smaller  shippers 
having  forwarded  goods  which  had  not  been  properly 
graded  and  were  generally  in  bad  condition.  The  In- 
dian mica  business  is  well  organized  and  seems  lo  give 
complete  satisfaction.  It  was  admitted  that  the  quality 
of  Canadian  amber  mica  was  second  to  none,  and  the 
opinion  was  expressed  that  if  exporters  would  organize 
a  system  on  the  lines  of  the  Indian  shippers,  a  largely 
increased  and  profitable  trade  could  be  developed. 

Molybdenite:  The  demand  for  this  commodity  was 
general,  but  the  Canadian  occurrences  are  widely  dis- 
tributed and  to  secure  the  be.st  results  the  trade  would 
have  to  be  well  organized.  The  high  prices  now  real- 
ized make  the  question  of  developing  the  trade  worthy 
of  serious  consideration. 

Zinc:  Canada  has  a  great  opportunity  to  secure  a 
share  of  the  British  demand,  as  Great  Britain  is  likely 
to  continue  to  be  a  good  customer  when  the  war  is  over. 

Nickel:  A  demand  for  nickel,  chiefly  for  the  harden- 
ing of  steel,  was  found  in  all  the  countries  visited.  Some 
of  the  smaller  buyers  stated  that  they  had  difliculties  in 
getting  supplies  and  desired  a  better  medium  for  ob- 
taining their  requirements  at  more  favorable  prices. 
Some  of  the  larger  buyers  intimated  that  they  would 
orefer  to  do  business  directly  with  Canada. 

British,  French  and  Italian  Markets  were 

fVVESTIGATED 

Other  minerals  for  which  the  British  market  seemed 
to  offer  som.e  po.ssibilities  were  graphite,  corundum, 
magnesite  and  chrome-iron  ore.  In  treating  of  the 
opening  for  manufactures  of  iron  and  steel  the  report 
devotes  much  attenton  to  the  great  demand  for  wire. 
This  was  largely  supplied  by  Germany  before  the  war 
and  there  is  consequently  a  great  shortage  in  the  supply. 
On  the  assumption  th;i.  there  will  be  a  continuance  of 
this  condition  a  favorible  opening  exists  for  the  fur- 
nishing -if  wire  from  Canada.  A  large  trade  in  wire 
n?ils  is  also  being  established. 

In  France  the  commissioners  found  many  inquiries 
for  Canadian  metals  and  minerals;  more  especially  as- 
bestos, antimony,  mica,  tungsten,  cobalt  and  nickel. 
French  importers  were  also  ready  to  receive  offers  of 
spelter,  pig  lead  ready  for  rolling,  and  copper  ingots  as 
soon  as  Canadian  manufacturers  were  prepared  to 
offer  them. 

The  commissioners  had  only  a  limited  time  at  their 
di.<»posal  in  Italy,  but  reported  important  possibilities  in 
that  market  for  Canadian  metal  and  mineral  products. 

The  members  of  the  Commission  were  .Tames  W. 
Woods,  Toronto,  chairman:  H.  Edmond  Dupre,  Quebec; 
W.  Frank  Hatheway,  St,  .John,  N.  B.;  Theodore  H. 
VVardleworth,  Montreal;  Frank  Pauz6,  Montreal;  and 
George  W.  Allan,  Winnipeg. 


Methods  of  Exploring  for  Oil  and  Gas 

By  George  E.  Burton 

A.s.sistant    l>irfOli>r.   ( iltlahorna  <;eological    Survey 

There  are  in  Oklahoma  at  present  two  general  meth- 
ods of  exploring  for  oil  and  gas — making  one  or  more 
churn-drill  tests  at  random,  and  geological  examination 
of  the  surface.  Then,  if  favorable  structure  is  found, 
churn-drill  holes  are  drilled. 

Although  the  former  method  has  to  its  credit  a  long 
list  of  dry  holes,  the  great  Healdton  pool  was  discovered 
in  that  way.  However,  the  chances  are  small.  The 
second  method  has  to  its  credit  the  discoverj'  of  several 
oil  and  gas  pools,  among  which  are  the  great  Gushing 
pool,  the  Blackwell,  Ponca  City  and  the  new  Garber  and 
Billings  pools.  The  churn-drill  method  of  exploration, 
although  it  has  some  discoveries  to  its  credit,  is  too 
expensive  in  proportion  to  the  favorable  results  ob- 
tained to  remain  in  favor  much  longer. 

It  is  generally  conceded  by  petroleum  geologists  that 
the  surface  in  the  possible  oil  and  gas  territory  in 
Oklahoma  has  been  pretty  thoroughly  examined,  that 
most  of  the  favorable  structures  have  been  located,  and 
that  the  lands  overlying  such  structures  have  been 
pretty  well  leased  up,  so  it  seems  that  the  end  of  the 
second  method  is  in  sight.  The  petroleum  geologist  has 
been  confined  to  those  areas  within  probable  oil  and 
gas  territory  in  Oklahoma  where  there  are  what  he  calls 
"reliable  outcrops."  Where  sufficient  outcrops  of  these 
reliable  strata  occur,  the  geologist  can  work  out  the 
structure  and  point  out  the  location  of  anticlines  or 
other  folds. 

At  shallow  depths  in  these  area.-^  there  are,  no  aoubt. 
strata  which  have  considerable  horizontal  extent,  which 
are  deposited  horizontally  and  which  could  be  recognized 
from  the  core  of  a  diamond  drill.  By  proper  spacing 
and  careful  surveying  of  drill  holes,  the  underground 
structure  could  be  determined. 

Correlation  of  Strata  from  Drill  Cores 

The  cost  of  this  kind  of  exploration  is,  1  think, 
entirely  proportionate  to  the  reward  nought.  A  churn- 
drill  hole  costing  $20,000  was  drilled  to  a  depth  of 
3000  ft.  in  the  NW  cor.  Sec.  30,  T.  23  N,  R.  6  W,  by 
the  City  of  Enid,  Oklahoma.  This  well  is  located  in 
an  area  where  there  are  very  few  outcrops,  and  con- 
sequently the  underground  structure  cannot  be  deter- 
mined from  the  surface.  The  sum  total  of  information 
gained  for  an  expenditure  of  $20,000  is  that  this  partic- 
ular hole  is  dry.  There  may  be  oil  or  gas  within  a 
few  hundred  feet  in  any  direction  from  this  hole.  This 
method  of  exploration  is  obviously  too  expensive  to 
continue. 

As  shown  by  the  log  of  the  Enid  well,  there  is  at 
a  depth  of  830  ft.  a  limestone  2  ft.  thick,  which  has, 
no  doubt,  considerable  horizonta  extent.  The  I)u- 
luth  Diamond  Drill  Co.,  of  Duhith,  Minn.,  contract 
diamond  and  churn  drillers,  roughiy  estimate  that  they 
could  drill  with  diamond  drill  to  a  depth  of  1000  ft. 
at  a  cost  of  from  $1  to  $2  per  ft.  At  the  maximum 
charge  per  foot,  12  drill  holes  could  be  put  down  to 
the  8.30-ft.  "lime"  stratum  in  the  Enid  well.  By  proper- 
ly placing  and  carefully  .surveying  these  holes,  the 
attitude  of  this  stratum  could  he  determined  over  con- 
siderable area  in  the  vicinity  of  the  Enid  well.     I  want 
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to  point  out  the  fact  that  these  figures  are  probably 
extreme.  I  feel  sure  that  from  a  core  a  reliable  stratum 
could  be  recognized  at  considerably  less  depth.  This 
would  permit  the  exploration  of  a  larger  area  for  the 
same  amount  of  monev. 


Reclaiming  the  Scrap  Pile 

It  has  not  been  so  long  since  most  plsnt  managers, 
superintendents,  and  owners  regarded  anything  thrown 
into  the  scrap-pile  as  waste,  beyond  reclamation.  Prob- 
ably two  things  have  contributed  more  than  anything 
else  to  change  their  opinions  of  waste — war  and  modern 
welding  processes. 

In  ordinary  times  the  scrap-pile  is  a  neglected  avenue 
for  the  escape  of  profits.  Now  that  war  has  pushed  up 
the  prices  of  raw  material,  the  American  plant  owner 
and  factory  man  have  begun  to  analyze  their  scrap  heaps. 
Usually  they  find  huge  accumulations  of  damaged  or 
worn  machinery,  tools,  "short  ends"  and  other  material 
that  represents  considerable  profit  thrown  away.  Face 
to  face  with  labor  shortage,  metal  shortage  and  the  time 
factor,  plant  owners  are  reclaiming  these  worn  and  dam.- 
aged  machines  and  broken  tools  and  putting  them  back 
to  work  earning  profits. 

Recently  an  engineer  for  an  oxyace'ylene  concern 
made  an  investigation  in  a  Western  mining  field.  At 
one  big  mine  he  found  in  the  scrap-pile  dollies  and  dies 
for  drill  sharpening  worth  $9  each  that  could  be  welded 
and  put  into  service  at  a  cost  of  about  $1  each.  The 
mining  company  was  on  the  anxious  seat,  too,  as  to 
when  it  would  be  able  to  get  more  new  material.  It 
was  found  that  the  scrap  heap  of  one  year's  accumula- 
tion would  yield  a  three  months'  supply  of  good  material. 

At  another  time  the  engineer  found  a  year's  supply 
of  tram  buckets,  worth  $40  each,  with  broken  bottoms 
that  could  easily  be  repaired  by  welding  at  a  slight  cost. 
In  addition  he  found  a  three  months'  supply  of  stamp 
stems  and  short  ends  of  tungsten  steel,  that  could  be 
welded.  He  found  crusher  plates  of  manganese  steel 
worth  $20  each,  slightly  too  big  for  the  machines  then 
in  use,  but  which  could  be  cut  down  by  the  oxyacetylene 
process  at  small  cost,  and  put  into  service  again  at  a 
large  saving. 

The  various  processes  of  welding  have  made  it  possi- 
ble to  reclaim  machines  and  tools  that  formerly  were 
sold  as  waste,  and  at  a  fraction  of  the  original  cost. 
Nowadays  any  kind  of  metal — steel,  iron,  both  cast  and 
malleable,  brass,  bronze,  copper,  aluminum,  sheet  iron 
and  precious  metals  such  as  gold,  silver  and  platinum 
can  be  welded  and  broken  parts  made  as  good  as  new. 
At  a  heat  of  6300'  F.,  produced  by  the  combustion  of 
acetylene  in  oxygen,  any  of  these  metals  fuse  and  run 
together,  a  virtual  remolding  of  the  parts. 

A  railroad  company  had  an  accumulation  of  scrapped 
driving  wheels  for  locomotives,  most  of  which  had 
cracked  spokes.  The  demand  for  more  rolling  stock, 
caused  by  war  pressure,  caused  the  company  to  reclaim 
the  wheels.  The  oxyacetylene  welding  process  did  the 
work,  saving  the  road  several  thousand  dollars  and  mak- 
ing it  much  more  in  profits  through  putting  discarded 
engines  to  work. 

In  one  plant,  stub  ends  of  nickel  anodes,  used  in  elec- 
troplating, were  sold  as  scrap  at  a  low  price  to  get  rid 
of  them,  int!l  it  was  found  feasible  to  weld  them  to- 


gether and  thus  use  up  every  bit  of  the  material  at  an 
enormous  saving  It  was  like  sticking  a  small  piece  ot 
soap,  left  from  the  old  bar,  on  a  new  cake  and  getting 
lOO^/f  use  of  the  article. 

A  big  milling  concern  rummaged  its  scrap  heap  and 
discovered  a  quantity  of  discarded  gear-wheels — castings 
with  teeth  broken  out.  At  a  trifling  cost  new  teeth  were 
fused  into  the  castings,  making  them  good  as  new  and 
saving  the  concern  an  enormous  amount  of  time. 


Imports  and  Exports  of  Ferroalloys 

Imports  and  exports  of  ferroalloys  and  of  special 
metals  and  ores  in  the  United  States  for  June,  and  the 
fiscal  year  ended  June  30,  are  reported,  as  below,  in  long 
tons,  by  the  Bureau  of  Commerce  at  Washington: 

.lun . Year . 

Impo.-ts                              1916  1917  1916                1917 

Ferromangan-se           ,    ,  3.817  73  741 

Ferrosilicon 536  869  5.469             8'.715 

Nickel  ore  and  matte                               7.848  3.503  87.700            33  053 

Manganeseore 58,143  62.778  492.860          656,088 

Tungsten  ore 343  3823 

Exports 

Tungsten  and  ferrotungsten.  lb 172  079  I  784  306 

FerrovanaHi.im. 60  91  497         '      i;i68 

Nickel,  nickel  onde,  etc ..       1,022  804  11.451             13,842 

Tungsten  and  ferrotungsten  are  given  in  pounds. 
They  were  not  reported  separately  until  the  last  fiscal 
year.  Ferromanganese  and  ferrosilicon  were  also  not 
reported  separately  untl  last  year. 


Chronology  of  Mining  for  August 

Aug.  1— Frank  Little,  I.  W.  V/.  agitator  was  hanged 
at  Butte,  Mont.,  by  masked  men. 

Aug.  4 — Explosion  of  gas  occurred  in  No.  7  mine  of 
West  Kentucky  Coal  Co.,  Clay,  Ky.,  killed  a  total  of  61 
men,  84  being  rescued. 

Aug.  10— U.  S.  Senate  adopted  Pittman  Bill  providing 
for  the  leasing  of  Government  lands  containing  potash 
and  other  chemical  resources. 

Aug.  11 — New  position  of  superintendent  of  experi- 
mental station,  with  headquarters  in  Washington, 
created  by  Director  Van  H.  Manning  of  U.  S  Bureau 
of  Mines,  Dorsey  A.  Lyon  being  named  as  the  first  in- 
cumbent. 

Aug.  17— New  mining  experiment  stations  authorized 
at  Minneapolis  for  the  iron  industry  and  at  Columbus, 
Ohio,  for  the  ceramic  industry. 

Aug.  19— Arrest  by  U.  S.  military  authorities  of  27 
I.  W.  W.  leaders  including  James  Rowan,  district  secre- 
tary at  Spokane,  who  issued  orders  for  a  genera'  strike 
of  workers  in  Montana,  Idaho,  Washin-'ton  and  Oregon, 
which  threatened  to  retard  necessary  war  materials. 

Aug.  21 — President  Wilson  fi.xes  base  price  of  bitum- 
inous coal  at  about  $2  per  ton  of  2000  lb.,  at  mouth  of 
mine. 

Aug.  24-  Dr.  H.  A.  Garfield,  president  of  Williams 
College  named  as  Coal  Administrator. — Price  of  anthra- 
cite fixed  at  $4  to  $5.30  (except  for  buckwheat)  accord- 
ing to  locality   and  size. 

Aug.  27 — Shutdown  of  Anaconda  Copper  mines  in 
Butte,  Mont.,  followed  closing  of  smelteries  by  labor 
strike. 

Aug.  30 — Price  of  silver  in  New  York  reached  90,/c. 
the  highest  in  25  years. 
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Personals 


Hsrald  C.  E.  Sppnrr  has  left  Duncan, 
-Vriz  .  for  Newfoundland. 

W.  H.  Cannlnrtham  hxn  been  elected  presi- 
dent of  the  l>iike  Superior  Corporation. 

Ralph  B«-neHlrl.  recently  with  the  Sullivan 
Manufacturing  and  Drilling  Co..  i.i  now  m 
France. 

W.  K.  Firth,  safety  engineer  with  the 
.Midvale  Steel  Co.  Philadelphia,  has  re- 
signed to  take  a  long  vacation. 

J.  Parke  Channlnic  recently  left  New  York 
for  Lake  Superior,  to  inspect  mining  proper- 
ties.   Including    the    Naumkeag    mine. 

(i  >l.  North,  Jr..  recently  with  the 
Kew'eenaw  Copper  Mining  Co..  as  engineer, 
has  enlisted   as   machinist    in    the    Navy. 

C.  Erie  Wnen«rh.  formerly  superintendent 
of  the  Placerville  Gold  Mining  Co  .  recently 
examined  mines  at  Placerville.  California. 
Henry  Orlando,  owner  of  the  Yellow  King 
mines.  South  Pakota,  has  been  examining 
mining  property,  recently,  in  Placer  County, 
I'alifornia 

William  Anthony  Burr,  late  mill  engineer 
with  the  Moose  Mountain.  Ltd  .  Sellwimd. 
r>nt..  has  set  out  on  a  trip  to  South  America 
and  France. 

S.  *.  White  of  the  engineering  .staff  of 
the  Quincy  mine  in  northern  Michigan  is 
now  at  the  otticers"  training  camp  at  Fort 
Sheridan.  Illinois 

Prof.  A.  4.  Houle,  of  the  Michigan  College 
of  Mines,  has  been  engaged  in  private  work 
:it  the  Shattuck  mine,  in  Bisbee.  Ariz,  dur- 
ing   the    summer 

Jay  .\.  farpenter.  former  superintendent 
r.f  the  Nevada  Packard  mines  in  the  Lower 
Itochester  district.  Nevada,  was  in  San 
Francisco  recently 

John  W.  Ciebb,  deputy  state  mine  inspec- 
tor of  California  has  been  giving  especial 
:ittention  to  mines  in  the  Grass  Valley  and 
.Vevada   City  districts 

.M.  C.  Drake,  recently  appointed  mifiing 
.Mgineer  at  the  Mass  mine,  in  Michigan,  has 
been  called  to  the  officers'  training  camp  at 
P'ort  Sheridan,   Illinois 

Ward  Royoe,  lately  engineer  at  the 
i^uincv  mine  in  northern  Michigan,  went 
to  Fort  Leavenworth.  Kan.,  on  Sept  5. 
as  captain  of  engineers 

Kranrin  .\.  Thom.ton  has  resigned  from 
(he  faculty  of  the  State  College  of  Washing- 
ton to  become  dean  of  the  School  of  Mi-ies 
at    the    University   of    Idaho. 

.Mark  I..  Rrqna  is  one  of  the  volunteer 
workers  on  the  staff  of  the  Food  Adminis- 
trator. His  position  is  that  of  chief  of  the 
.llvislon   of  cominerclal    relations 

K.  P.  Bol«ford,  gfiieral  superintendent  for 
Pickands.  Mather  &  Co  at  Cilbert.  Minn  . 
ha.s  l>een  inspecting  new  methods  at  mines 
in  the  Houghton  district  of  Michigan 

E.  .M.  Kabh,  superintendent  of  the  Tom 
Reed  mine.  Oatman.  .\riz  .  recently  in- 
si>ected  the  company's  property  at  Gold 
Iteef.  San  Bernardino  County.  California 

W.  A.  Sanger  and  associates,  operating 
the  Santa  Rosa  mines  In  In.vo  County. 
I'allf  have  been  prospeitlng  for  molyb- 
denum ores  In  Kern  and  San  Bernardino 
<  ounties 

A.  E.  Place,  a  mining  engineer  recently 
returned  from  Mexico,  has  been  pros|iect- 
Ing  for  molybdenum  in  the  desert  region 
lietween  Johannesburg  and  Wild  Rose 
canyon.  In  San  Bernardino  and  Inyo 
Counties,  Cnllfornla 

J.  I.  Bnllard  of  the  engineering  staff 
of  the  Quincy  mine  In  northern  Mli-higan. 
has  become  superintendent  of  the  Cable 
Mining  Co  .  a  reorgnnlzatlon  of  the  Cable 
Con.solldated  .Mining  Co.  at  Cable.  Peer 
liodge   County,    Montana 

Edwin  llig(in>,  mining  engineer  In  charge 
.f  safolv  and  pniciency  for  the  C;,|iforiiln 
.Metal  Producers  ,\»soclnlinn  has  reiently 
l«>en  In  Amndf.r  Coiinlv  and  will  he  en- 
gaged In  Amador,  Calaveras  and  Nevada 
Counties    in    S.|.lenih.-l 

John  Ballnl.  president  of  the  Minerals 
yeparatlnii  Nfirlh  American  <'or|ioratli>n. 
Is  now  at  Floiighton  Mich,  w  h>-r<-  thp  c<.m- 
pany's  mill  metallurgist.  (>.  A.  Chapman,  has 
lieen  demon.xtrallng  the  ndniitiibllllv  of  the 
flotation  pro<ess  to  the  nall\'-  .  opiier  ore 

J.  Leonard  Replngle,  chairman  of  the 
Wb.Trtor,  vtrrl  Co     bn«  b#«*»Ti  'Mit>ointed  steel 

■  •        ■■  -     ■•• l.oard        He 

'    r    war  piir- 

•  if   priority 

Ills  onire 

viii  n«>  III  th-  ,<iiii>~'->    M....^     Wnshlnglnn 

r»I.  T.  r.  Roberta,  chief  engineer  of  th« 
I'nlted    Verde    Copp<T    Co.  ClarWdnli-    .\rl« . 


is  visiting  New  York  City  for  several  Wfck!-. 
after  which  he  cxpecUs  to  go  to  South 
America 

H.  W.  FeBing,  of  Houghton,  has  Just  re- 
turned from  the  Oro  Belle  mine  at  Hart. 
Calif,  where  he  has  been  Inspecting  the 
propertv  with  director  T.  A.  Merritt  of 
Kuluth." 

Mortimer  North,  recently  engineer  at  the 
Victoria  mine  in  northern  Michigan,  has 
been  commissioned  a  lieutenant  of  engineers 
and  assigned  to  the  duty  of  raising  a  regi- 
ment of  miners  for  service  in  France. 

R.  M.  Edwards,  president  of  the  Franklin 
and  South  Lake  mines  in  -lorthern  Michigaii, 
has  returned  from  I'lysscs,  Ida  .  where  he 
inspected  the  Kitty  Burton  mine,  which  is 
also    under    his    management 

W.  KImer  Ekblaw,  geologist  and  botanist 
of  the  MacMillan  Crocker  Land  Kxpcdition. 
arrived  in  New  York  on  Aug.  3n.  having 
returned  by  a  different  route  from  that 
taken  by  MacMillan  who  reiently  reached 
Svdnev.  N.  S.  He  left  North  Star  Lay 
with  br.  Harrison  J  Hunt  in  December. 
1916.  and  reached  South  I'periiavik  in 
.Fanuarv  last.  From  here  Dr.  Hunt  went 
on  alone  as  there  was  not  enough  food 
for  both.  Mr.  lOkblaw  made  his  way  to 
the  coast  and  thence  to  Godhaven.  Green- 
land, in  the  motor  boat  of  a  Danish  oMicial. 
There  he  was  picked  ui)  by  the  relief  ship 
.Neiitune  on  which  he  returned.  Mr.  Kk- 
blaw  is  an  instructor  in  the  University  of 
Illinois. 


Obituary 


.Major  Henry  Souther,  senior  olllcer,  air- 
craft engineering  division.  United  States 
Signal  Corps,  and  vie-  president  of  the 
Henrv  Souther  Kngiiicering  Corporation. 
Hartford.  Conn.,  died  Aug.  I.'',  in  the  iiost 
hospital  at  Fortress  .Monroe.  Va.,  follow- 
ing an  operation.  He  was  horn  at  Boston 
in  1865  and  was  graduated  in  ltl«7  from 
the  Massachu.setts  Institute  of  Tccluiology. 
where  he  specialized  in  mining  and  metal- 
lurgical subjects,  .\fter  studying  aliroad 
the  manufacturiiig  methods  and  processes 
employed  in  the  German  ir.m  and  st.el  in- 
dustrv.  he  entered  the  employ  of  the  Penn- 
svlvaiiia  Steel  Co  at  Sleelton  in  1888  and 
w-as  made  assistant  foreman  the  following 
vear  He  was  eiigint  er  of  tests  for  the 
companv  from  ISini  to  18113.  resigning  to 
take  a  similar  position  with  the  Pope  Manu- 
facturing Co..  which  he  lield  for  six  year.s. 
In  ISfin  he  engaged  in  business  as  an  Inde- 
lieiident  consulting  engineer  and  established 
a  metallurgical  and  testing  laboratory  and 
did  consulting  work  for  the  automobile 
industrv.  He  was  president  and  treasurer 
of  the  ilenrv  Souther  Kngineering  Corpora- 
lion  from  I'snS  to  IfloS  and  became  presi- 
dent in  mil;  he  was  vice  president  and 
general  manager  of  the  Ferro  Machine  & 
Foundry  Co..  Cleveland,  from  1913  to  the 
outbreak  of  the  war.  Latterly  he  had 
charge  of  the  aircraft  development  of  the 
army  and  created  a  corps  for  the  Inspec- 
tion of  aircraft.  He  was  a  member  of  the 
American  Society  of  Mechanical  Kngineers 
and  w.as  prominent  in  the  Association  of 
Licensed  .\utomoblle  Manufacturers.  He 
was  a  founder  member  of  what  Is  now  the 
«oclelv  of   Automotive  Knglneers. 


Societies 


(Tnlverxltr  of  Arliona,  at  Tucson,  has 
completed  the  work  of  excavating  and  lay- 
ing the  foundation  of  the  new  mining  build- 
ing This  will  he  ready  for  occupancy  In 
1918  and  will  cost  »l-R.onft. 

MnxHrhnxello  In.llllite  of  Terbnologjr 
has  rearranged  the  regular  college  course 
to  permit  the  contlninince  of  courses  In 
army  and  nnvv  aeronautics  and  of  the 
school  for  ensigns  begun  early  in  the  sum- 
mer. 

Arinona  Stale  Bureau  of  Mine,  has 
prolecleil  a  camiialgn  of  education  for  the 
miner  and  prospeitor  to  facilitate  the  dis- 
covery of  minerals  Freiiuent  non-lechnlcal 
bulletins  are  to  lie  Issued  as  the  means  to 
this  end 

Amrrlran  fhemiral  Sorlely  — A  .oinmlt- 
tee  has  adopted  n  plan  for  a  memorial  to 
.loseph  Priestlev.  rei|Uiring  subscriiitions  of 
at  least  $:nnn  to  provide  for  a  bust  por- 
trait of  Priestley  to  ho  placed  as  a  loan 
in  the  National  Mii«eiim  In  Wa«hlngton, 
and.  second  for  the  award  of  a  gold  medal 
at  Intervals  for  superior  achievement  In 
chemlrni  research,  the  recipient  to  deliver 
an  address  before  the  general  meeting  or 
the  soelefv 


Mining  and  Mptallurgiral  .Sorirty,  New- 
York  .Section,  will  hold  a  meeting  at  the 
Engineers'  Club.  3'_'  W.  40th  St  .  New  York, 
on  Wednesday.  Sept.  12.  at  8  p.m..  preceded 
by  an  informal  dinner  at  6.30  p  m.  This 
is  the  annual  business  meeting  of  the 
Section  at  which  ottlcers  will  be  elected  for 
the  ensuing  year. 


New  Patents 


United  States  jialent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  MininK  Journal  "  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

.\lkali  Perboraten — Klectrolytic  Process 
of  Making  .\lkali  Perborates.  Otto  Lieb- 
knecht.  Frankfort-on-the-Main,  Germany, 
assignor  to  the  Iloessler  &  Hasslacher 
Chemical  Co.  New  York.  N.  Y.  (U.  S.  No. 
1.235.905  ;    Aug.    7.    1917.) 

Kriqueltpn — .\rt  of  Compressing  Fine  Ores 
and  the  Like  Substances  into  Blocks  or  Bri- 
quettes. Otto  Kipiie.  Osnabriiik.  Germany. 
(U.   S.   No     I. '.'38. 02 2:   Aug.    21,    1917,  t 

t'Hieiuni  ilyporlilorile  —  Manufacture  of 
Calcium  Hypochlorite,  Gustav  Pistor  and 
Heinrich  Heitz.  Griesheim-on-the-Main. 
Germany,  assignors  to  The  Firm  of  Chem- 
ische  Fabrik  Griesheim-Klektron.  Frank- 
fort-on-the-Main, Germanv.  (U.  S.  No, 
1.23i;.978  :    Aug.    14.    1917.) 

riineenlrtttlon — Improvements  In  or  Re- 
lating to  the  Concentration  of  Ores.  Heiry 
Livingstone  Sulman.  Kdwin  Kd.ser  and  Min- 
erals Separation.  I^td..  lyondon,  England 
(Brit.    No.    105.627.) 

Copper — Improvements  Relating  to  the 
Ohtainment  of  Copper  from  Its  Ores.  Al- 
fred .\ndrew  I,ockwnod.  I<ondon,  S.  E.. 
England.      (Brit.   No.   105.772.) 

Dredge.  Samuel  Dickens  Wavsman, 
Nome.  Alaska  (I'.  S.  No.  1.237.845:  Aug 
21.  1917.) 

Drill — Pres.sure-Fluid  Tool.  George  H. 
Gilman.  Claremont.  .N.  H,.  a.ssignor  to  Sul- 
livan Machinery  Companv.  Boston.  Mass. 
(U.  S,  No,  1.236.702:  1.236.703:  1.236,704: 
Aug,    14.    1917) 

Drilling — Rock-Drill  Fastening.  Charles 
.1,  Borgeson.  Syracuse.  N,  Y,.  assignor  to 
The  Piieiimelectric  Machine  Company.  Syra- 
cuse. N,  Y,  (U.  S.  No,  1.236.664:  Aug,  14 
1917.) 

Dunt-Srparator.  Milton  F,  Williams.  St, 
Louis.  Mo.,  assignor  to  Williams  Patent 
Crusher  and  Pulverizer  Company.  St.  Louis. 
Mo,     (I-,  .S,  No,  1.236.805:  Aug,  14,  1917,) 

EleetrodepoMltlon — Process  of  and  Appa- 
ratus for  Densifled  Electrodei>osltion, 
Nathaniel  Huggins.  New  York.  N,  Y,.  as- 
signor, by  mesne  assignments,  to  Copper 
Products  Company,  (IT,  S,  No.  1.236.438: 
Aug.    14.    1917.) 

ExrHvatlnK-Marhlne.  .lohn  O.  Fogarty. 
Rochester.  N.  Y..  assignor  to  .Tohn  Fogarty 
Co.  Inc.  Rochester.  N.  Y  (I'  S.  No 
1,236.418  ;    Aug,    11,    1917) 

Filtration— Fllter-Pre.ss  and  Method  of 
rreventing  the  Oxidation  of  the  Filtrate  In 
the  Containers  Thereof.  Ix>uls  David  MilH, 
San  Francisco.  Calif.,  assignor  to  Merrill 
Metallurgical  Company,  (Tt.  S.  No  1.236.- 
737:  Aug.  14.  1917) 

Flotation — Ore  Concentration,  Whether- 
ford  B  Martin.  New  York.  N.  T,  a.ssignor 
to  Minerals  Separation  North  American 
c,-.rpn'atlon.  New  York.  N  Y  (U  S  Nos 
1,236,856  and    1.236,857:    Aug    14.    1917) 

Flotation — Concentration  of  Ores  .Vrthur 
Howard  HIgglns,  I/indon,  England,  as- 
signor, hv  mesne  assignments  to  Mineral^ 
Reparation  North  American  Corporatlo- 
(U  S  No  1.236,933:  1,236,934:  Aug  It. 
1917) 

^ianganror — Dei>olari»lng  .VgenI  Carlelon 
Ellis.  Monlclair.  N,  J  ,  assignor,  by  mesne 
assignments,  to  National  Carbon  Companv. 
(I'    S     No     1.236.693:    Aug     14.    1917) 

Melallurglral  Furnace.  Utiey  Wedge. 
\rdnlore  Penn,  (U  S  No  t  .237.1 29  :  Aug, 
II,    1917  > 

Pola«h  Process  for  R"'derlng  Available 
the  Potasli  of  Feldspar  and  Similar  Mate- 
rials, Waller  Glaeser,  Brooklyn.  N,  Y..  as- 
signor to  George  T  Bishop,  Macedonia. 
Ohio       (U    S    No    1.237.197;  Aug,  14.  1917) 

Polanh — Recovery  of  Potash  Frank  G, 
Rreyer.  Palmerton.  Penn  (IT,  8.  No  1.- 
236.903;     Aug     U,    1917) 

Tllanir  «»»lde  -  Comi">slte  TItnnlc-Oxide 
Pigment  and  Method  of  Producing  the 
Same  I,ouis  E.  Barton.  Niagara  FaHs.  N 
Y  assignor  to  The  Titanium  Alloy  Manu- 
facturing Company,  New  York  N  Y  (I 
S.    No     1.236,6.^.5.    Aug      U,    1917.) 

7.1nr An   Improved  Method  of  Apparatus 

for  Recovering  7.inc  from  7.lnc  Bearinit  Ore 
David  Benton  Jones.  Lake  Forest.  Ill  (Brit 
No     106.050) 
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SAN    FRANCISCO — Aug.    39 

Acquittal  for  William  S.  Noyes,  ijresiilt-nt 
of  the  Presidio  Mining  Co.,  was  the  result 
of  the  recent  trial,  upon  instruction  of 
the  superior  court  in  San  Francisco.  The 
charge  of  embezzlement  of  $5000  was 
brought  by  Capt.  W.  S.  0\erton.  a  stock- 
holder, who  complained  that  Xoyes  had 
diverted  money  from  the  sale  of  stock  to 
his  own  use.  In  the  tiial  in  the  last  of 
June  the  directors  of  the  company  testified 
that  the  money  was  voted  to  Xoj'es  for 
services.  Upon  that  evidence  the  court 
couid  do  nothing  else  than  instruct  for  ac- 
quittal. 

TranMportation  of  Mine  TimberH  to  tlu- 
mines  at  Bodie.  Mono  County,  is  dependent 
on  the  railroad  operated  l)y  the  Mono  I>ake 
Lumber  Co..  the  mills  of  which  are  35 
miles  distant.  The  company  purposes  sell- 
ing the  road  and  equipment  and  it  is  stated 
that  the  purchasers  intend  remo\-ing  the 
rails.  Thomas  Cain,  mine  operator  of 
Bodie.  lias  filed  with  the  Railroad  Commis- 
sion a  complaint  that  the  sale  and  removal 
of  the  rails  will  be  a  violation  of  the  i>uh- 
lic  utilities  act  and  asks  the  commission  to 
prevent  the  sale  and  conipel  the  Mono  Lake 
Lumber  Co.  to  continue  operation,  on  tiie 
ground  that  tliis  is  the  only  means  of 
transportation  of  timbers  necessai'v  for  th€- 
operation  of  his  mining  property :  that  the 
company  is  a  common  carrier  and  should 
be  compelled  to  continue  to  serve  the  public. 

I^inroln  ConNoUdated  Minine  Co.,  of  Ama- 
dor County,  has  made  application  to  the 
commissioner  of  corporations  for  authority 
under  the  amendment  to  Sec.  309  of  the 
"blue  sky"  law,  similar  to  that  of  the  Pinal 
Dome  Oil  Co.  The  Lincoln  Consolidated 
asks  authority  to  distribute  J60.655.5n  as 
a  dividend  of  10c.  per  .share  to  stockholders. 
The  company  has  on  hand  $57,000  in  cash 
and  $68,000  in  marketable  bonds,  resulting 
from  payHients  upon  the  purchase  price  of 
the  mining  property  owned  iiy  the  company 
at  Sutter  Creek,  recently  .sold  to  Kastern 
men  said  to  be  of  the  same  crowd  that 
purchased  the  Old  Eureka,  and  who  are 
stockholders  in  United  States  Steel.  The 
Lincoln  Consolidated  includes  the  Lincoln 
and  Wildman-Mahoney  mines,  which  in  the 
early  days  of  Mother  Lode  mining  were 
among  the  great  gold  producers  of  Califor- 
nia. Within  the  past  four  years  an  effort 
was  made  to  reopen  this  property  with 
apparent  success  :  but  the  problem  of  han- 
dling the  large  volume  of  water  was  said 
to  be  beyond  the  resources  of  the  company 
and  development  was  discontinued  and  the 
mine  closed  down.  Enough  work  was  done, 
however,  under  the  management  of  W.  ,T. 
Magee,  of  Sutter  Creek  and  San  Francisco. 
now  assistant  U.  S.  Treasurer  at  San  Fran- 
cisco, to  make  the  present  physical  showing 
which  induced  the  sale  of  the  property. 
The  mines  adjoin  the  Old  Eureka  on  the 
north  and  are  in  such  position  that  the  two 
properties  could  be  operated  under  one 
management. 

New  Drilling:  of  Oil  Wells  is  evidently 
decreasing.  In  the  week  ended  Aug.  11. 
only  5  new  wells  .were  started  In  the 
preceding  week  the  numlier  was  B  The 
State  Mining  Bureau  attributes  the  present 
inactivity  to  the  difficulty  in  obtaining 
material,  particular^'  casing  Xo  doubt 
this  is  true,  to  a  great  extent  :  but  it  is 
hardly  likely  that  it  is  the  whole  reason 
The  unsettled  condition  of  national  legis- 
lation has  much  more  to  do  with  the 
inactivity  in  oil-well  drilling  and  operation 
than  is  generally  supposed.  The  price  of 
crude  oil  at  the  wells  is  increasing.  Tlie 
Standard  Oil  Co.,  the  largest  buyer  of 
crude,  has  been  setting  a  rapid  pace  in 
the  bidding  for  oil  in  the  fields,  and  ap- 
parently has  been  striving  hard  to  increase 
production  by  advancing  prices  paid  at  the 
wells.  This  action  of  the  ,Standard  is  ratlier 
a  puzzle  to  some  of  the  producers  who  are 
not  quite  sure  what  the  result  will  be. 
whether  the  increasing  prices  will  prevail 
for  a  period  long  enough  to  induce  them  to 
increase  their  investment,  or  whether  after 
the  Standard  and  other  large  marketers 
shall  have  obtained  a  desired  amount  of 
oil  the  price  may  drop.  These  large  con- 
cerns, which  produce,  refine  and  market 
crude  oil  and  byproducts,  make  the  iirice 
at  the  wells  Supply  and  demand  has  not 
in  the  present  crisis  a  great-  deal  to  do 
with  it.  To  be  sure  the  production  is  not 
great  enough   at  present  and  has  not   been 


for  several  months  to  insure  an  increase 
ill  stocks  on  hand,  but  even  tliis  condition 
of  the  oil  industry  does  not  wholl.v  control 
the  price  The  fear  of  untoward  legislation 
respe  -ting  the  Federal  oil  land  re.serves  has 
been  the  greatest  inltuence  in  retarding  new 
drilling  and  production. 

Safety  .Apiilianres  tor  Gold  UredgeH  were 
studied"  by  Inspector  F.  L,  Lowell  for  the 
Industrial  .\ccident  Commission,  prior  to  the 
preparation  of  the  "Tentative  Safet.v  Rules 
for  Gold  Dredges  in  California,"  recently 
published  in  full  in  the  "Journal  "  Mr. 
Lowell  incorporated  his  observations  and 
suggestions  in  a  bulletin,  Xo.  5.  just  issued 
by  the  commission.  At  the  time  of  Mr. 
Lowell's  visits  there  were  58  gold  dredges 
actively  operating  in  various  parts  of  the 
state  Since  then  one  has  been  dismantled 
and  there  are  others  which  have  practically 
worked  out  their  fields  and  will  no  doubt 
be  dismantled  within  the  next  year  or  so. 
But  other  dredges  are  in  the  course  of  con- 
struction and  the  number  will  remain  about 
the  same  probably  for  the  next  two  or  three 
years,  and  if  conditions  improve  so  that 
iiiaterial  may  be  obtained  promptly  and 
at  less  cost  than  has  prevailed  recently, 
there  should  be  a  noticeable  increase  in 
gold  dredges.  The  bulletin  is  well  illus- 
trated with  photographs  showing  various 
safetj'  equipment  on  dredges,  particularly 
in  the  .\merican  River  and  Yuba  Ri\er 
fields.  The  various  appliances  for  safe- 
guarding dredges  are  mostly  fine  examples 
of  .safety  appliances  and  the  suggestions 
made  in  the  bulletin  are  worthy  the  atten- 
tion of  all  superintendents  and  dredge- 
masters.  In  the  initial  organization  of 
mine  inspection  by  the  mines  department 
of  the  commission  some  criticism  was 
offered  because  the  commission  did  not 
immediately  apply  inspection  to  dredges. 
The  organization  at  that  time  was  new 
and  in  some  respects  working  under  in- 
adequate laws.  The  inspectors  were  un- 
acquainted with  conditions  and  it  was 
necessar.v  to  undertake  no  more  work  tiian 
the  prescribed  number  of  inspectors  could 
take  care  of  proi>erly  and  with  a  meas- 
ure of  satisfaction  to  mine  owners  and 
operators.  Altogether,  the  mine  inspection 
department  of  the  Industrial  Accident  Com- 
mission lias  become  a  useful  adjunct  to 
the  commission  and  of  great  benefit  to 
those  employed  in  the  mining  industry  of 
this  state. 

BVTTK — .\ug.    31 

The  Sliiit-Down  at  Butte,  in  spite  of  all 
the  efforts  on  the  part  of  the  mining  com- 
panies and  the  conservative  element  of  the 
workingmen  to  turn  the  mining  industry 
of  Butte  back  into  its  normal  channels 
after  a  long  and  costly  interruption,  the 
I.  W.  W.  agitators,  headed  by  Tom  Camp- 
bell and  .loe  Shannon  at  last  succeeded  in 
completely  paralyzing  the  industry.  Realiz- 
ii.g  that  their  cause  in  Butte  was  about  to 
collapse,  they  directed  all  their  energies  to 
Anaconda  where  they  succeeded  in  splitting 
the  smeltermen's  union.  As  a  result  only 
110  men  out  of  a  total  of  2500  reported 
for  work  at  the  Washoe  works  for  the 
11  o'clock  shift  on  .\ug.  24.  and  it  was 
then  seen  that  a  complete  shut-down  was 
inevitable.  This  was  effected  at  3  o'clock 
in  the  afternoon,  no  further  efforts  in  the 
direction  of  negotiations  being  made  on 
either  side.  Since  then  onl.v  a  few  men 
needed  to  protect  the  proj)erty  have  been 
employed  at  the  smeltery  The  closing  of 
the  smelter.v  made  the  closing  of  the  Butte 
mines  a  natural  necessity  and  all  men  ex- 
cepting those  required  to  keep  the  mines 
unwatered  and  otherwise  i)rotected,  were 
dismissed.  Eleven  thousand  men  in  Butte 
and  Anaconda  are  affected  b.v  the  shut- 
down, and  about  2000  will  be  retired  at 
the  Great  Falls  smeltery  :  other  men  in 
other  branches  of  the  industry  in  different 
parts  of  the  state  will  bring  a  total  of 
15,000  men  who  will  be  idle,  all  bei-ause 
of  the  activities  of  a  handful  of  radicals 
who  have  succeeded  in  bringing  about  this 
shutdown  The  Butte  &  Superior  company, 
the  Elm  Orlu.  the  East  Butte  and  a  few 
other  concerns  who  are  not  affected  by  the 
closing  of  the  .\naconda  company's  smelter- 
ies, are  still  carr.\"ing  on  operations.  Butte 
is  fiuiet  and  no  disturbances  that  can  be 
attributed  to  the  shut-down  have  been  re- 
l)orted.  N"©  one  is  able  or  willing  to  i)redict 
how  long  the  mines  will  remain  closed  and 
under     what     conditions     they     will     be     re- 


opened. Rumors  that  the  Federal  Govern- 
ment will  take  a  hand  in  bringing  about  re- 
sumption of  operations  cannot  be  confirmed 
and  while  the  Government  inay  ultimately 
furnish  ])rotection  to  those  who  are  willing 
to  work,  the  oijeration  of  the  mines  by  an,v- 
one  but  the  comjianies  themselves  seems  a 
very  remote  possibility.  At  all  events  it 
does  not  seem  clear  how  Government  offi- 
cials, inexperienced  in  the  game  could  cope 
with  the  labor  problem  with  greater  suc- 
cess than  the  local  comjianies  and  their 
trained  staff  of  engineers  and  legal  talent 
v.  ho  have  for  years  studied  the  problem 
from  all  angles.  While  Butte  hopes  thai  a 
satisfactory  solution  of  the  problem  will 
ultimately  be  found,  it  has  settled  down 
resignedly  to  await  a  brighter  day. 

DKNVEK — Sept.    1 

New  Wage  Seale,  in  Telluride  district 
became  effecti\'e  Aug.  15.  as  follows; 
While  monthl.v  average  Xew  York  quota- 
tion for  silver  is  70c.  or  over,  machinemen 
in  drifts,  $4.75  ;  machinemen  in  stopes, 
$4.50;  timbermen.  $4.50;  timber  helpers,  $4; 
shovelers,  trammers,  trackmen  and  miscel- 
laneous mine  labor,  $4.  Men  not  working 
full  month  will  be  paid  50c.  less  per  shift 
unless  absent  on  account  of  sickness,  acci- 
dent or  upon  request  Occupations  not 
listed  have  special  rates  at  the  different 
mines.  The  companies  announcing  this 
schedule  are :  Tomboy,  Smuggler-Union, 
Liberty  Bell,  Black  Bear,  Primos  Chemical 
Co  ,  Alta..  Humboldt  and  Tomboy  Tramway 
and  Tunnel   Compan.v. 

Colorado  School  of  Klines*  presidential 
turmoil  calls  for  abundant  consideration. 
Dail.v  papers  carry  editorials  as  well  as 
news  items.  In  general,  the  comment  is 
decidedly  ad\'erse  to  the  ai)pointment  of  Vic- 
tor C.  Alderson.  He  accepted  his  position 
upon  the  authority  of  three  of  the  trustees 
acting  individually  and  not  officially.  This 
appointment  has  been  passed  upon  by  the 
state's  attorney-general  and  declared  void. 
Two  of  the  three  trustees  who  invited  him 
to  return  to  Golden  will  remain  firm  for 
his  election,  while  the  third.  A  E.  Carlton, 
of  Cripple  Creek,  states  that  he  will  alter 
his  position  in  the  matter  if  he  can  be  con- 
^lnced  of  Alderson's  lack  of  fitness.  Last 
night  (Aug.  31).  a  meeting  of  declared 
"anti's"  was  held  in  Denver  and  specific 
charges  were  formulated  foi-  pi-esentation 
today  to  Go\'ernor  Gunter.  who  will  hold 
a  council  with  the  trustees.  Owing  to 
the  brevity  of  time  available,  some  charges 
were  ommitted.  Witnesses  or  sworn  docu- 
ments to  substantiate  the  charges  are  to  be 
offered  toda,\',  .\niong  the  accusations  are 
the  following:  Disloyalty  to  the  school  ;  dis- 
lo.valt.v  to  the  faculty  ;  lowered  standards  of 
scholarship  b.v  compelling  facuU.v  mem- 
bers to  give  fewer  conditions,  by  compelling 
them  to  raise  marks  of  poor  students,  and 
b>'  compelling  professors  to  pass  students 
in  order  to  render  such  students  eligible  for 
intercollegiate  athletic  contests  ;  loss  of  nu- 
merous professors  of  ability ;  and,  finally, 
exercising  presidential  authority  before  oflfi- 
ci.al  election. 

S.*LT  I^VKK  CITY — .\ub.  31 
Coal-Mine  Insurance — under  the  work- 
men's compensation  act — is  to  be  offered 
by  10  large  companies  from  outside  the 
state  representing  a  large  aggregate  cap- 
italization and  working  under  the  name  of 
the  .\ssociated  Companies,  This  organiza- 
tion will  compete  with  the  state  insurance 
fund,  offering  insurance  at  the  same  rate — 
$7.81  per  $100  of  payroll 

I-argc  GovernnienI  Reservoir  may  be 
built  in  Carbon  County,  just  below  Scofield 
in  Pleasant  Valley,  possiiily  taking  the 
place  of  the  mammoth  reservoir  of  the 
Price  River  Irrigation  Co..  the  breaking 
of  which  about  six  weeks  ago  Hooded  the 
Rio  Grande  tracks  between  Kyune  and 
Helper  t.ving  up  coal  transportation  for  a 
period,  causing  large  monetar.v  loss  to  the 
railroad,  and  forcing  the  coal  mines  to 
hold  down  their  output  for  a  time  Follow- 
ing the  reiiuest  for  immediate  investigation 
by  the  Utah  delegation  in  Congress,  L.  M. 
Winsor  of  the  United  States  Department 
of  .\griculture  has  been  in  Carbon  County 
looking  into  the  question  The  propo.sed 
site  just  below  .Scofield  in  Pleasant  Valley 
appears  advantageous  The  water  backed 
up  into  this  valley  before  passing  down  the 
narrow    canyon,    when    the    dam    liroke 
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Mines  Informntion  Hiirpaii  »ill  be  estab- 
lished by  the  Itiih  Chaiiter  of  the  Ainerlcan 
.Mlnln{:  Congress  aci-ordinB  to  plans  now 
under  consideration  The  bureau  will  .icrve 
a.s  a  iruide  to  prospective  investors  in  iriln- 
inp  properties  and  others  in  this  state  It 
is  proposed  to  colle't  and  fl!e  information — 
obtained  from  public  records  and  from 
owners  ai\d  promoters — the  object  being  to 
Kive  support  to  wo-thy  u:i,lertakinKs  and 
to  discourage  fraudulent  promotions,  and 
to  make  reliable  information  readily  ac- 
cessible, free  of  charge.  Companies  and 
promoters  will  be  asked  to  fill  out  question 
blanks  as  to  stock  issues,  debts,  obligations, 
physical  value,  acreage,  development,  etiuip- 
nicnt.  transportation,  working  forces  em- 
ployed,  water,  etc 

TONOP.\H,  NKV. — Ante.  SO 
Price  of  Silver  being  around  SOc  per 
ounce  has  a  great  effect  upon  low-cost  pro- 
ducers such  as  .lim  Butler,  which  cost  is 
about  25c..  but  whereas  the  effect  on  hij;h- 
cost  producers  such  as  West  Knd  l.i  equally 
important.  West  Knd's  cost  of  production 
last  vear  was  45c..  with  price  of  silver 
at   slightly   more   than    62c.   and   at   present 

price    of    901c.     the    profits-      ■ '"       '■ "" 

increase  of  almost   100''     - 


or   nearly   double 


HOVGHTON.  MICH. — .'»ept.  2 
Montana  Copper  Labor  has  started  to 
(low  into  the  Lake  Superior  district,  because 
of  the  shut-down  in  Butte  Men  commenced 
to  arrive  on  .\ug.  25.  and  each  train  brings 
in  more  Most  of  these  men  are  men  of 
families  who  formerly  resided  in  the  Michi- 
gan district  but  were  lured  to  the  Montana 
copper  fields  bv  the  high  wages  paid  They 
all  claim  that  the  Michigan  district  has 
advantages  for  the  home-loving,  peaceable 
miner  that  cannot  be  found  in  any  other 
copper-mining  camp  in  the  world  Many 
rietroit  machinists  are  coming  to  the  copper 
country  now.  These  are  men  who  went  to 
Detroit  to  work  in  automobile  factories. 
Thev  too  are  returning,  convinced  they  .say. 
that  there  are  few  places  in  the  world 
where  labor  is  treated  as  s<iuarely  as  in 
northern  Michigan 

Calnmet  *  Hecla'ii  Flotatiim  Teslx  proved 
successful,  having  been  tried  out  on  a  sulli- 
cientlv  large  scale  to  give  positive  results 
at  the  White  Pine  plant  of  50  tons  capacity. 
.\  license  has  been  granted  by  the  Minerals 
Separation  company  to  the  Calumet  &  Hecla 


Mining  Co..  to  use  the  process  at  its  own 
mill.  Lake  Linden,  and  at  the  White  Pine, 
the  construction  to  be  done  by  the  Calumet 
&  Hecla.  for  which  plans  are  now  being 
made.  Negotiations  were  concluded  on  Aug. 
27.  during  the  recent  visit  of  Chairman 
.John  Ballot,  of  the  -Minerals  Separation. 
Ltd  It  is  likely  that  this  license  is  only 
the  precursor  of  others  that  will  be  granted 
in  the  near  future.  The  success  of  the 
process  on  this  ore  warrants  Us  use  else- 
where in   the  district. 

Mining  Costs  have  risen  .so  much  within 
the  last  two  years  that  the  present  cost  of 
Ijroduction  of  the  smaller  producers — Han- 
cock. "Winona.  La  Salle,  old  O.sceoia. '  and 
possibly  the  Franklin  and  Ma.s.s — averages 
at  least  20c.  a  lb  and  they  feel  that  they 
jiossibly  will  have  to  clo.se  down  if  20c.  or 
less  is  declared  as  the  price  by  the  Gov- 
ernment, and  are.  therefore,  protesting,  es- 
pecially when  they  learn  that  wheat,  for 
which  SOc  to  a  dollar  have  been  hitherto 
considered  good  prices  is  to  ha\'e  a  Chicago 
base  price  of  $2  4ft  The  tonnage  for  .-Vugust 
will  be  little  better  or  about  the  same  as 
for  July,  though  there  were  two  more 
working  days,  the  daily  tonnage  having 
averaged   somewhat  less. 

Cost  Of  Production  of  copper  at  the  mines 
of  the  Lake  Superior  district  will  be  higher 
in  1917  than  it  was  in  inifi  by  at  least 
10";',  on  the  average  and  higher  by  20 '^J 
in  many  specific  instances  The  thing  that 
now  is  bothering  most  of  the  copper  pro- 
ducers here  is  the  price  to  be  fixed  by  the 
Government  on  copper  output  If  that 
figure  is  25c-  a  pound  there  can  reasonably 
he  expected  a  continuance  of  copper  mining 
prosperity  in  this  Michigan  district  If  it 
is  under  2nc.  a  number  of  smaller  mines 
will  be  forced  to  close  down  In  fact 
orders  to  that  effect  already  have  been  re- 
ceived at  soine  of  the  properties  Costs 
last  year  were  higher  than  they  have  been 
in  i|uite  a  period,  but  this  year  everything 
that  enters  into  the  production  of  a  pound 
of  copper  has  gone  up  still  higher  Labor 
is  not  etiicient.  although  there  is  little  doubt 
that  the  Michigan  copper  district  has  less 
to  complain  about  on  tliat  s<'ore  than  any 
other  district  in  the  copper-production 
business  The  cold  truth  of  the  matter  is 
that  the  mining  corporations  here  would 
add  still  further  bonuses  to  the  pay  of 
employees  if  they  believed  it  would  bring 
itbout     greater     etliciency     or      increase     the 


number  of  men  on  the  payrolls,  but  the 
fact  Is  that  the  men  now  are  making  so 
much  money  and  making  it  .so  easily  that 
they  want  an  average  of  two  day's  vacation 
a  week  now  to  enjoy  the  ideal  autumnal 
climatic  conditions  for  automobile  Journeys. 
And  they  take  what  they  want. 

JOPI,IX.  .MO. — Aug.  SI 
HiKheat  (irade  Ore  produced  in  the  Jop- 
lin  district  has  long  been  a  disputed  point. 
Recently  it  was  noted  that  A.  C.  Ihlseng, 
local  manager  for  the  Metal  Ore  Corpor- 
ation, in  1898,  bought  and  .shipped  to  Ant- 
werp, Belgium.  I'lO  ttms  of  zinc  concentrates 
that  assayed  65.7"',  Zn.  This  is  better 
than  any  shipitunt  in  recent  years  of  as 
much  as  a  carload  of  zinc  concentrates,  and 
beats  the  recent  record  of  over  64%  made 
bv  the  Admiralty  Zinc  Co.,  from  Century, 
Okla. 

.IOH.\XNK-iBfRO — Jnly  S5 
Oeoloey  of  Keitfnnlrin  Rrefs  has  been 
elucidated  by  the  publication  of  the  "Geo- 
logical Map  of  the  Witwatersrand  Goldfleld" 
and  the  accompanying  explanatory  pam- 
phlet bv  the  government  geological  survey. 
Kver  since  the  discovery  of  the  Rand,  tlie 
true  age  of  the  Ileitfontein  Reefs  has  been 
a  geological  i)uzzle  and  many  thou.sands  of 
pounds  have  been  fruitlessly  siient  in  at- 
tempting to  trace  their  continuation  ea.st 
and  west.  Draper  considered  that  they 
were  inverted  lOlsburg  reefs,  others  that 
they  constituted  a  sei>ai-ate  series  of  reefs, 
and  still  another  geologist  held  the  view 
that  they  belonged  to  the  Main  Reef  series, 
nr.  Melior.  however,  shows  that  the  Reit- 
fontein  series  is  contained  in  a  faulted  out- 
lier of  the  Upper  Witwatersrand  beds,  con- 
taining both  the  Kimberley  and  Main  Reef, 
as  well  as  other  series.  Being  cut  off  south, 
east  and  west  by  faults,  this  remnant  of  the 
T'pper  Witwatersrand  formation  is  essen- 
tially local  in  occurrence  and  this  will  ex- 
plaiii  whv  its  extension  has  been  impossible 
to  trace.  The  Reitfontein  gold  mine,  situ- 
ated on  this  faulted  outlier,  recently  closed 
down  on  account  of  mining  operations  be- 
coming unprofitalile  after  considerable  sums 
for  many  years  h.td  been  expended  in  pros- 
pecting "operations.  This  affords  another 
instance  of  how  much  u.sele.ss  expenditure 
of  capital,  and  dependence  on  quack  geolo- 
gists, might  have  been  avoided  had  a  geo- 
logical survey  of  the  Ra-id  been  earlier  un- 
dertaken  by   the  government 
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AKKA>S.VS 
Boone     Cnunly 

DEEP  I>RILLING  will  be  done  in  Zinc 
camp  by  Sidney  Aumick  and  associates  of 
Tulsa.  Okla  Work  will  start  as  soon  as 
sufficient  acreage  has  been  .ncciuired. 

BROOM1-:  COr.NTY  MINI.N'G  CO  (Zinc) 
— .Mrs  a  H  Kverett  of  Indianola.  Miss.. 
I>urchased  this  zinc  mine,  which  is  cciuipped 
with  mill  A  R  Van  .Mater,  of  Si)rlngfield. 
Mo.  superintendent 

Mcri-RRY  .MINING  AND  MILLING  CO. 
(Zinc)  —  W  S  .M<'Quain  and  H  il  Banta. 
of  Ruiwrt.  Idaho.  Joined  W  A  McCurry 
In  forming  new  company  Properties  con- 
trolled are  the  Coker  Hollow,  Zinc  camp: 
Rhodes-.Manchester.  Zinc  cam|i ;  Haulk. 
Dodd  City  camp;  Keys  Gap.  .Newton 
*V»unty  camp;  and  a  custom  mill  nt  Zinc. 
Marinn    Connly 

C'l.VTI.NKNTAL  ( Vellvlllet— W  O  Krue- 
ger.  who  lately  leased  the  Bear  HIM  mine 
In  Dodd  ''Itv.  and  the  Heulah  mine  in 
Rush,  Incorporated  the  two  properties  un- 
der name  of  t'ontinenlai  Mining  Company 
of  Oklahoma  Both  are  blende  mines  and 
in    of>eratlon 

ARIZONA 

^Inlia^e    Cnnnly 

PAYRiiLI,  iChlorlde)  — I.pnsed  to  T.  F 
Martin.   N  sMpi'Hik   betiwen    .'.'•.   and   .IB   trns 

of  Ieiiil-/.iii.    liK    I..   III.'   Needles.  Calif., 

mill       A     W     H..nMm!    snpciiMlendent 

R.VTri  I  r-      \i,  I  iilnride)-    Has     car- 

|on>l  1     ore     in     the    bins 

Will  .jby    smeltery       F. 

K    I 

Hi 'I  I .         ..iiiride)— Owned  and 

operated  by  tlie  Clilin  ide  A  Tellurlrte  Min- 
Init.    Mllllnic    and     I.eA.oInK    Co.    taking    otit 


ore  from  north  and  south  drifts  on  17."i- 
ft  level  Shows  much  wire  silver  Will 
soon  have  carload  for  shipment  to  sineltery. 
H     L     Heath,   superintendent. 

.MARY  BKLL  (Chloride) — I'nder  ler.se 
and  bond  to  J  P  Ryan,  (^hloride.  is  open- 
ing up  Into  shipper.  More  than  2  ft  good 
ore  struck  in  tunnel  In  2I>0  ft  Half  car- 
load each  of  zinc  ore  ami  of  silver-lead- 
gold  ore  piled  on  dump  Road  building  In 
progress  preparing  for  steady  shipments  .1 
P     Ityan.    superintendent. 

COPPKR  \r,K  (Chloride)— Owned  and 
oiierated  liy  Arizona  ore  Reduction  Co.  has 
found  ore  in  new  working  tunnel.  al.so 
opening  up  reserves  of  good  ore  In  U|)per 
wdrklngs  New  mill  started  up  Aug  2.1. 
ran  few  hours  when  clutch  broke,  necessi- 
tating shutdown  of  several  days  I>>ad 
concentrates  will  be  shipped;  other  conoon- 
Irates  treated  In  furnace  department  now 
liullding       10.    !•:     Northrup.    su|)erlnlendent. 

McCRACKKN  SILVKR-LKAD  MINKS 
CO.  (Yucca) — Situated  In  Owens  dis- 
trict, consists  of  nine  claims.  29  miles  east 
of  Havaland.  a  station  on  Santn  Fe  railror.d 
Wagon  road  iiermlls  hauling  nt  cost  of  |i;  50 
|ier  trm  Lead  ore  exposed  on  o|ienctits 
on  Onlenn  claim,  carrying  sliver,  and  tun- 
nel driven  to  cut  vein  at  150-ft  depth  ore 
also  found  on  Swastika  No  1  claim  on 
surface  and  In  opemuts  and  tunnels  IHs- 
(overv  shafts  being  sunk  on  Atlanta  Exten- 
sion claim,  which  Is  only  one  now  being 
developed  W  II  Van  Home,  of  Indiana 
Harbor.   Ind  ,  president 

Pinal     <'nnnly 
RAY     CONSOLIDATKD      ( Ray)— Output 
for  July  was  ".S0.>i,7fi«  lb.  copper,  comuarlng 
with     7.«M.M4     In     .l\me    and     fi. 834. 492     In 
July.     191S 


\  ii\  iipai    Count,v 

I'.NITKD  VKRi>K  iOXTKNSIO.N  (Jerome) 
— Stated  that  future  iiolicy  will  be  to  pro- 
duce 4,000,000  lb.  of  I  opper  monthly  until 
new  snielterv   is   in   operation. 

CAHMKT  &  JKROMI':  (Jerome)— It  Is 
announced  that  crosscut  Is  in  50  ft  Ore 
will  be  handpicked  to  average  over  10',. 
Drifting  started  John  Ratilier,  sui)erln- 
tendent 

JI;R0MI.;  VKRDK  (Jerome)— Alleged 
ilrlll-hole  strike  leported  last  .-Vpril  now 
announcetl  to  have  been  a  "fiai»e-up."  drill- 
ers having  l>ecn  bribed  l)y  .some  local  in- 
terests". 

Vunia   County 

GLORY  HOLF.  BO.VANZA  MINES  CO 
(Salome) — Owns  Glory  Hole  group  of  seven 
claims  and  Cohrlta  Pay  Streak  Krou|>  of 
five  claims.  I';x|>ect  to  start  development 
cam|iaign    In   autumn 

C  \I.IKOKM.\ 


OLO  lU'Ri'IK.V  (Sutler  Oeek) — Enlarg- 
ing shaft  below  Kinii-ft  level  and  shaft 
repairs  still  In  progress  New  change  house 
constructed  .New  I'.lectric  hoist  and  other 
e<|Ul|<menl  recently  Installed  operating  sat- 
isfactorily. 

CENTRAL  ECREKA  (Sutter  Creek)— 
Full  capaolty.  40  stamps,  dropping,  the 
Inst  10  starting  for  the  first  time  since 
shaft  was  dee|)ened  to  .1350  feel  The  de- 
velopment necessary  to  deepening  shaft  re- 
duced the  per  Ion  value  of  ore  in  May  and 
June  to  average  of  ore  milled  12  78  This 
value  Is  below  normal  but  lielleved  the 
mining  and  treatment  of  the  ore  as  ex- 
tracted in  future  w  III  reach  a  payable  value. 

PLYMOfTH  CON.SOLinATEP  (Ply- 
Inouth) — Just       completed       sinking       main 
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shaft  to  2600  ft.  and  will  start  Sept.  1  to 
deepen  to  2900  ft.  before  opening:  another 
level.  Phj'sical  and  other  condition.^  sat- 
isfactory. Two  new  Hardinge  mills  being 
installed  in  mill  with  purpose  of  finer 
grinding  of  tailings  and  thus  increasing  ex- 
traction which  at  present  is  not  equal  to 
possibilities  afforded  by  development.  Fine 
grinding  mills  now  are  overloaded  and  not 
capable  of  taking  care  of  all  the  ore  that 
can  be  mined.  C.  F  Parks,  superintendent. 
KEYSTOXK  (Sutter  Creek) — Report  for 
first  half  of  ini7  shows  39,896  tons  of  ore 
milled,  yielding  an  average  of  about  $2.03 
per  ton  on  the  plates:  concentrates  about 
1505  tons.  Bullion  valued  at  $14,281  ;  con- 
centrates, $84,893  ;  total  production,  $99.- 
174.  less  $18,061  freight  and  smelting 
charges,  leaving  net  value  of  ore  treated, 
$81,113.  The  40-stamp  mill  was  idle  or.ly 
•'96  hr  in  the  6  mo.  Greater  portion  of 
ore  hoisted  came  from  1200-  and  1400-ft. 
levels;  900-.  1000-  and  1800-ft.  levels  also 
yielded  good  production  Station  at  1800- 
h  level  completed  and  crosscut  driven  550 
ft,  east,  cutting  vein  at  500-ft.  point,  where 
drifts  on  vein  were  driven  north  and  south, 
the  latter  a  distance  of  100  ft.  and  the  north 
drift  now  well  started. 

Butte  County 
HUNTER  DREDGE  (Oroville) — Taken 
out  of  commission  after  operating  for  about 
10  years.  In  120  mo.  operation.  11.600.000 
cu.yd.  of  gravel  was  dug,  yielding  appproNi- 
raately  $1,500,000.  Boat  owned  by  Amer- 
ican Gold  Dredging  Co,  successor  to  Oro 
Electric  Power  and  Water  Co.  Recently 
employed  in  reclamation  work  for  Federal 
Government,    on   Feather  River. 

GOLDEX  FEATHER  MIXES  CO.  (San 
Francisco) — Property  known  as  Robinson 
Mine,  in  Granite  Basin,  developed  by  the 
United  States  Exploration  Co..  taken  over 
by  the  operating  company.  Reported  that 
drift  from  320-ft.  point  disclosed  vem  10 
in.  wide,  carrying  good  ore.  Ore  also  at 
80-ft.  point  in  shaft. 

Calaveras  County 
r.\LAVERAS  (Murphys)  —  Reported 
about  to  be  unwatered  and  if  development 
warrants  will  be  equipped  with  electric  hoist 
and  other  machinery.  Is  an  old  mine  with 
record  of  $500,000  production.  Los  Angeles 
men  are  in  charge. 

DUXTLEY-COTTOX  MIXES  CO  (Rail- 
road Flat) — Known  formerly  as  old  Key- 
stone mine  W.  O.  Duntley.  president,  and 
W.  J.  Cotton,  vice-president  and  general 
manager,  Mr.  Cotton  reports  that  stamp 
mill  has  been  completely  overhauled,  boiler 
and  engines  installed,  also  Chicago  Pneu- 
matic Tool  compressor.  Main  shaft  is  270 
ft  deep  with  working  levels  at  100.  200 
and  250  ft.,  both  north  and  soutb.  On 
latter  level  good  shoots  of  ore  have  been 
uncovered.  W  H  Arm-strong,  assistant 
manager  and  mill  superintendent.  Report 
that  R  L  Gunn  is  mine  engineer  and  sup- 
erintendent   denied. 


Colli 
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CERISE  CWilliams) — Pipe  line  being  in- 
stalled to  carry  water  from  Bear  Valley 
to  new  mill.  Installation  of  other  machin- 
ery and  equipment  in  progress.  Property 
siiuated   near   "Wilbur   Springs. 

Eldorado    County 

HUGHES  RAXCH  (Folsom)— William  P, 
Steincamp  and  L.  C.  Metto  installing  pump 
to  unwater  shaft.  Had  disclosed  high- 
grade  ore  when  driven  out  by  water.  In 
addition  to  gold  also  found  chrome  on 
another  part  of  ranch.  On  adjoining  ranch, 
J.  Fleischam,  of  Mormon  Island,  is  mining 
and  shipping  good  chrome  ore. 

RISIXG  HOPE  (Placerville) — Gold-bear- 
ing gravel  reported  tapped  b.v  14-ft.  raise 
from  face  of  2000-ft-  tunnel  under  construc- 
tion last  several  months.  Gravel  is  about 
12  ft.  thick,  cemented  and  hard  and  will  re- 
quire a  stamp  mill  to  crush  it.  Revolving- 
barrel  gravel  mill  now  in  operation  reducing 
loose  "bench  gravel." 
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FRAXKLIX  AXD  FORD  (Grass  Valley) 
— Reported  that  order  placed  for  electric 
pump  of  75  hp.  and  lO-drill  compressor. 
Mine  will  be  unwatered  and  extensive  de- 
velopment undertaken.  Mine  was  a  pro- 
ducer in  early  days.  Salt  Lake  men  have 
optioned   the  property. 

OAK  TREE  (Grass  A'alley)  —  Situated 
■within  city  limits,  being  reopened  by  JI,  J. 
Brock.  Shaft  being  cleaned  out  and  tim- 
bered. 40  ft.  of  the  200-ft.  deiith  having 
been  made  readv  for  further  repair.  Mine 
worked  in  early  days,  but  pumping  plant 
not  equal  to  demands  and  operators  quit 
when  poor  zone  was  reached.  Development 
will    follow    if   money    is   obtained. 

GOLDEX  CEXTER  (Grass  Valley)— 
Permit  to  sell  remaining  14,785  shares  of 
capital    stock    at    25c,    per    share    to    prior 


investors  who  paid  more  than  $1  per  share, 
to  dispose  of  the  present  capital  stock,  then 
increase  and  consolidate  the  capital  stock 
and  use  the  money  resulting  from  the  sales 
for  further  development  and  installation  of 
new  hoisting  and  pumping  equipment.  The 
mine  is  situated  in  the  approximate  center 
of  the  town  and  in  the  early  da.vs  was  a 
producer.  The  old  hoist  is  a  monument  to 
the  memory  of  the  old  timers  who  made 
mone>'  as  long  as  the  pa.\-  ore  lasted  and 
who  quit  when  it  required  large  expendi- 
ture to  develop  new  orebodies.  Recent  de- 
velopment discontinued  until  sufficient  mon- 
ey can  be  obtained  to  explore  new  ground 
and  develop  the  ground  already  opened  up. 

Shasta    County 

MAMMOTH  COPPER  MIXIXG  (Ken- 
nett) — Estimated  production  of  smeltery 
copper  for  .lulv   is   1.750  000  lb. 

KEYSTONE  (Kennett) — Under  develop- 
ment by  Mammoth  Copper  Mining  Co.  Dia- 
mond drill  equipment  being  installed.  Situ- 
ated near  Stowell  mine  owned  bv  the  Mam- 
moth. 

COTwOR.\nO 

Boulder    County 

ILLIXI  MIXES  CO.  (Boulder)— Recently 
organized  by  Boulder  and  Denver  men.  will 
operate  Wood  Mountain  mine,  at  Wall 
Street. 

Clear   Creek   County 

ONONDAGA  (Georgetown) — Ventilation 
greatly  improved,  and  larger  crew  now  em- 
ployed 

CONSOLIDATED    MINES    CO.    (Alice) — 
Stated  100-ton  mill  will  be  built.     Company 
operating  Alice  and  Yukon  groups. 
Cnster  County 

BROWNING  (WestclifEe)— Shoot  of  .good- 
grade  copper  ore  opened  at  Boneyard  Park. 

Gilpin    County 

BEZANT  (Central  City) — Xew  electric 
motor  will  be  installed  to  operate  pump  and 
mine  unwatered  to  160-ft.  level  where  shoot 
of  ore  containing  gold  and  pitchblende 
opened.  Electric  drill  will  be  used  in  driv- 
ing west  toward  Wood  mine.  Mine  in  pitch- 
blende producing  area  on  Quartz  Hill, 

STAR  OF  THE  WEST  (Central  Citv)  — 
Ore  increasing  in  value  as  drift  on  300-ft, 
level  extended  west.  Oreshoot  opened  for 
length  of  150  ft  in  drift,  and  to  depth  of 
25  ft,  in  winze,  shows  6-ft.  width  of  milling- 
grade  ore  and  small  shoot  smelting-grade 
ore.  Gibson  shaft  of  company,  to  west,  is 
385  ft-  deep  with  levels  at  125,  225  and 
385  ft.,  all  in  ore. 

San   Aligupl    County 

OPHIR  GOLD  MIXIXG  AND  REDUC- 
TION CO.  (Ophir)— Will  install  flotation 
plant. 

CARRIB?:AU  (Ophir) — Boiler  purchased 
from  dismantled  Junta  mill  being  installed 
to  operate  additional  machinery.  Flotation 
plant  completed  and  expected  other  equip- 
ment will  be  installed  in  time  to  commence 
operations  early  in  September. 

Summit    County 

XEW  GOLD  STRIKE  made  in  Monte- 
zuma district  on  Independence  Mountain  on 
ground  adjoining  Ida  Belle  mine. 

.lESSIE  (Breckenridge) — Mill  completely 
overhauled  and  will  be  in  operation  soon. 
Mine-development  work  continues  to  open 
good-grade   ore, 

MOLLY  B  (Breckenridge) — Good-grade 
gold-silver-copper  ore  being  shipped  High- 
grade  gold-bismuth  ore  being  sacked  bv 
lessees, 

MOZART  (Montezuma) — Adjoining  Bul- 
lion group,  taken  over  recently  bv ,  A.  E 
Carlton,  of  Cripple  Creek.  Stated  (Tarlton's 
holdings  now   include   30  patented  claims. 

TONOPAH  PLACERS  CO.  (Brecken- 
ridge)— Railroad  tracks  of  Colorado  & 
Southern  railroad  laid  around  No,  1  dredge 
temporarily  while  dredge  cuts  through  right- 
of-way.  When  dredge  passes,  tracks  will  be 
returned  to  old  place,  using  tailings  as  road 
bed. 

Teller     County 

COPELAND  SAMPLER  (Cripple  Creek) 
— Improvements  being  made 

GOLD  PINNACLE  (Cripple  Creek)  — 
Vein  3  ft.  wide,  of  good-grade,  opened  in 
surface    trenching    on    Flying    Cloud    claim, 

BIG  TOAD  (Cripple  Creek)— Overhaul- 
ing Reed  mill  of  Dante  Gold  Mining  Co. 
Will  treat  dump  and  low-grade  mine  ore 
under  lease, 

LAST  DOLLAR  ( Cripple  Creek) — Mason- 
ry work  on  new  shaft  house  completed  ; 
foundations  laid  for  change  house  and 
blacksmith  shop. 

C.  O.  D.  (Cripple  Creek) — Surface  dis- 
covery on  this  Poverty  Gulch  mine,  made 
bv  lessee  just  south  of  El  Paso  end  line ; 
20-ft.  shaft  down   in  ore. 


II>.\IIO 

Shoshone    County 

HILL  MIXING  CO.  (Kellogg) — Situated 
near  Wardner.  Josiah  Hill,  president. 
states  company  is  drifting  to  strike  vein 
which  has  been  traced  from  Yankee  Rov. 
on  Big  Creek.  Tunnel  driven  over  900  ft 
in  last  year  Outcropping  shows  three  dis- 
tinct veins  of  white  quartz  with  galena. 

LOMBARDY  (Kellogg)— Consists  of  15 
claims  now  being  surveyed  for  patent.  Out- 
crop is  chiefly  oxidized  iron.  Being  devel- 
oped by  tunnel  just  high  enough  above  creek 
to  allow  for  dump  Diabase  dike  struck 
by  tunnel  short  distance  from  portal  and 
vein   of   iron  ore   cut  at   480   ft. 

■  T'^F9-^'  '"'OLD  (JIurray)— Dredge  being 
installed  on  Prichard  Creek  near  Murray 
IS  nearly  completed  as  frame  work  is  now 
in  position  and  also  much  of  the  machinery. 
1.  \V.  W.  laborers  caused  delay  in  the  work 
by  unreasonable  demands  after  they  had 
obtained  employment.  Dredge  will  be  com- 
pleted before  power  line  is  finished. 

ILLINOIS 

^  ALUXITE  CHEMICAL  CO,  (East  St 
^ouis) — Will  be  incorporated  in  Missouri 
and  manufacture  a  fertilizer  with  good  pcr- 
/w^'^Vj"^  "°*-''^?  '^  H  Thwing.  president. 
ill"  of .Kvans  Thwing  Refining  Co  ,  of  Kan^ 
2?  ^'I^J  ^*^*^^  *hat  alunite  ore  will  be 
shipped  from  southern  Utah. 

JIICHIfiAN 

Copper 

„„F'^I?    (Mass)- Owing   to   labor   shortage 
only  shipping  700-800  tons 
dow^Trn  '^J^CADLA^N      (Houghton)— Shaft 
down   160   ft  :   excellent   speed   being  made, 
5  ft.   being  the  daily  average 

NEW  BALTIC  (Houghton)  —  Eastern 
drift  recently  pa.ssed  through  narrow  un- 
identified  lode,  carrying  copper. 

WINONA  (Winona) — Likely  to  adopt  flo- 
?  ?^"J"'°,'^*^'^?'v°"'-^  working  King  Philip 
shaft  No,  1  night  shift,  and  getting  splendid 
ground  at  its  lowest  levels. 

VIC/rORIA  (Rockland)— In  August,  will 
probab  .v  for  first  time  in  months,  fall 
belOAv  100  tons  of  mineral  ;  great  shortage 
ot  labor :  mill  improvements  completed  in 
another  month, 

BEAR  LAKE  "POOL"  (Calumet)— Owing 
to  delay  of  laying  4000  ft.  of  water  pipl 
did  not  get  started  in  diamond  drilling  first 
hole  at  angle  of  55"  until  Aug  29  ■  deep- 
ening of  pit  disclosing  excellent  copper 

CHEROKEE  (Houghton)— Usual  good 
grades  in  western  drift  on  320-ft.  level  until 
discontinuing  work  there.  Aug.  27  •  not 
much  change  in  ground  opened  by  sinking 
copper  showing  constantlv 

CALUMET  &  HECLa"  (Calumet)— Dailv 
tonnage  for  week  ending  .\ug  25  was  9''00"- 
for  that  ending  Sept.  1.  9600:  increase  due 
niore  to  favorable  circumstances  than  to 
increase  of  labor.  Production  of  all  mines 
for  July  was  11.933.433  lb.  of  copper. 

MINNKSOTA 
Cuyuna  Ranee 

,r?„^y'^'^^^'  (Cuyuna)— Drifted  through 
1500  ft.  of  rock  to  open  a  new  ore  lens 
,  ,? n^^'^'^^i^'"'"^'  (Ironton)  —  Removing 
13U.0U0  yd  additional  overburden  Will 
forward   125.000  tons  of  ore  this  .season 

NORTH  THOMPSON  (Crosby)— State 
lease,  has  removal  of  overburden  well  ad- 
vanced and  made  first  shipment  to  docks 
Operated  by  Inland  Steel  Co. 

KENNEDY  (Cuyuna)— Fire  in  sub  level. 
Shaft  sealed  three  days  to  smother  fire. 
Jlichigan  state  mine-rescue  car  squad  with 
oxygen  helmets  entered  mine  after  third 
day  of  fire  and  .sealed  all  drifts  leading 
to  sub  level.  Idle  on  account  of  smoke 
and  gas  from  burning  timbers.  Operated 
and  owned  by  Rogers-Brown  Ore  Co. 
:Mesabi    Range 

SARGENT  LAND  CO.  (Hibbing)— Has 
three  drills  at  work  prospecting  its  proper- 
ties   west    of    the    St.    Paul    mine    at    Kee- 

PETTIT  (Gilbert)— Republic  Iron  and 
.'<teel  Co  is  sinking  new  hoisting  shaft  to 
take  place  of  one  sunk  in  center  of  ore- 
body  several   years   ago, 

NORTH  EDDY  (Hibbing)— This  mine, 
operated  by  the  Dean  Iron  Co..  sinking 
second  hoisting  shaft  to  300  ft.  Will  be 
electrically  eciuipped.  power  to  be  obtained 
from    Great    Northern     Power    Co. 

MESABI  MOUXTAIX  ( Virginia)— This 
Oliver  Iron  Mining  Co.  property  plans  to 
install  an  electric  pump  at  Virginia  Lake  to 
furnish  100  gal.  of  water  per  minute  for 
the  steam  shovels  and  locomotives  in  this 
pit.  Permission  asked  of  the  citv  council 
for  installation :  lake  shore  is  within  city 
limits. 
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PirKAXn.^  MATHKR  (Gilbert) — Bel- 
Krade  and  Cor.swa  mines,  which  have  been 
closed  down  for  the  la.«t  two  week-s  on 
.iccount  of  synip-ithetic  strike,  cau.sed  by 
Finns  walking  out  in  sympathy  with  the 
I  W.  W.  of  the  Oopebic  Range,  have  re- 
opened.    Strikers  returned  voluntarily. 

MONT.XN.A 
Mineral  roant> 

ST.  LAWRKNCE  (Saltesc) — Eight  cars 
copper-Kold  ore  shipped  up  to  present  to 
Washo*  smeltery  at  Butte.  Hauling  five 
miles  to  Saltese.  Producinc  Irt  tons  per 
dav. 

Silver  Bow  ronnt.v 
OPHIR  MILL  (Butte)— K.  H  Giberson, 
on  .\UR.  !>.  started  suit  asking  (or  injunc- 
tion to  prevent  further  operation  of  mill 
I'laims  it  is  a  nuisaiue  to  tenants  renting 
his  hou.ses  adjoining  and  that  vibrations  im- 
pair foundations  of  his  houses,  wherefore 
he  asks  for  $3000  in  addition  to  injunction. 
<  Tder  to  .show  cau.se  why  injunction  should 
not  be  issued  against  I>avi.s-r>aly  and  Butte- 
r>etroit  companies  will  be  heard  Sept.  11. 
NORTH  Bl'TTK  (Butte) — Foundation 
f'o  of  New  York,  under  direction  of  \V.  I 
.lohnson.  started  concreting  Granite  aioun- 
taiii  shaft,  beginning  at  the  3000-ft.  level 
and  working  upward  to  21ftO-ft.  level.  Bal- 
ance of  work  will  be  carried  on  from  vari- 
ous levels.  Expect  concreting  between  sur- 
face and  3000  level  will  be  completed  with- 
in four  months  Lining  of  structural  steel 
and  concrete,  and  is  absolutely  fireproof. 
First  shaft  of  its  kind  in  Butte  camp  and  ex- 
periment being  watched  with  unusual  inter- 
ests l>y  all  companies  in  district  .\nother 
damage  suit  for  $10,000  filed  against  com- 
pany by  Martin  Gerrity.  survivor  of  recent 
fire  Claims  having  been  injured  by  ex- 
posures in  the  mine  during  48  hours  before 
being  rescued. 

\KV.\I>.V 
<l«-k  ronnt.v 
BIG  C.\.SIN(")  MlNINi".  CO    (Searchlight) 
--Drifting   east    and    west    on    5,'jO-ft     level, 
struck  orebody  about  200  ft    long. 
Lyon   County 
M.K.SON  VALI.KV  MINK.S  CO    (Ma.son)  — 
Report    of    W     H.     .Mdridge.    president,    for 
Ijeriod    of    4i     months,    beginning    Feb.     13. 
shows  only  one  blast  furnace  in  continuous 
oper.ation,   because   of  coke  shortage  ;    gross 
o|>erating  profit.  $.'i4L'.L'U.  with  net  of  $244.- 
Kitl.    charging    off   six    months'    depreciation 
and  deferred  charges     Ore  smelted  was.  Ma- 
."on  Valley  50.645  tons  and  other  ores  80.666 
tons       Blister   copper   produced    was    R.877.- 
682  lb.,  yielding  S.8-.'2.130  lb    copiier.  436  oz. 
gold  and  2 1,3 4 G  oz.  silver. 

.Mineral  CoDnty 
NBVADA  RANK  (Rand) — Owns  about 
3000  ft  along  vein,  two  miles  northwest  of 
Golden  Pen  mine,  on  same  fissure,  and  ad- 
joining proi»erty  now  operated  by  Queen 
I'.egent  Co  Worked  by  vertical  double 
.  ompartment  shaft,  450  ft  deep,  with  cross- 
cuts and  drifts  at  ISO-,  250-  and  4S0-ft 
levels  Intermediate  level  run  from  winze, 
30  ft  below  150-ft  level  Enriched  zones 
on  hanging-  and  foot-wall  sides  vary  from 
IJ  to  13  ft  wide  and  oreshoot  shown  by 
present  development  Is  240  ft  long  Expect 
to  erect  40-  to  BO-ton  mill,  operating  at 
cost  of  $4  to  $5  per  ton,  using  cyanldatlon 
and  amalgamation  Charles  Huber,  Tono- 
pah,  pre«iaent. 

Nye  County 
TONOPAH  ORE  PRonrCTION  for  w<ek 
•  iided  Aug  25  was  9407  tons,  valued  at 
$164,622,  comparing  with  S»<.i^  tons  the 
previous  week  Producers  were:  Tonopah 
.Mining.  2600  tons;  Tonopah  Extension.  2380 
Ions;  Jim  Butler.  !>on  tons;  West  End.  943 
tons;  Rescue,  126  tons;  Montana.  78  tons; 
and   Cash    Boy,    55    Ions 

White  rinr  County 
NEVADA     CONflOLII'ATED     (McGilD  — 
Production    for   .July   amounted    to    7.2(13.337 
lb,    an    compared     with     6,850,1  «'•     '"      'on.- 
and   S.637,231    In  July.   1916 

>•»;«•   MKxicn 

•  Irani    C<Minly 
CHINO     COPPER     Co      (Snnlii     Rita) — 
July  output  was  7.3l3,Tr>T  lb   copper,  against 
7  I93.26:   lb    In   June   and   6.883.403   In  July. 
1916 

OHi';<iox 

J Mne    Cniinir 

KI.f;  I     Mllli  -o     .M      Rnseau. 

of    S<' .  >     of    men    at     work    on 

(his     ri  .perlv        I'ould    ship    al 

•  n,  .      I  f    ore    "111    lie   first   deter- 

I 

CEN      OF      BRO.N'ZE      (Takllma)- In 

I  COO  tons  of  <  ri|i|«.r  "pre  shipped      Ore 

■I     by     leiuns     and     trucks     In     Waters 

I  "re^k    railroad    terminus:    then    to   Tacomn 

via    Ornnio  Pn,«s      It    C    Crowell.  manniter 


GREE.NBACK  l<;ranls  Pa.ss) — Modern 
machinery  being  installed  al  this  gold  mine: 
entire  plant  electrified  Will  be  in  opera- 
tion   bv  autumn       F    F    childers.   manager 

ME.\r>  (Grants  Pass) — Collins  Mc- 
Dougall.  of  this  place,  lea.sed  this  gold  prop- 
erty on  Jones  Creek,  five  miles  east  Ore 
is  free  milling  Vein  Is  12  ft.  wide  and 
opened  for  1200  ft  I.«s.see  is  negotiating 
for  5-stamp  mill  to  be  operated  by  gaso- 
line engine.  Expects  to  crush  15  tons 
dally. 

M.XNGANESE  ( Wilderville) — Michael  G, 
Womack.  of  Medford.  Ore  .  and  M.  .\  Clark, 
of  Ashland.  Ore  .  are  developing  manganese. 
2J  miles  west  of  their  -ecent  manganese 
strike,  10  miles  west  of  the  Josephine  Caves, 
on  Ruck  Peak.  Is  22  miles  away  from 
Wilderville,  on  the  Grants  Pa.ss-Crescent 
City    R.R. 

PKNNSYI.V.IM.V 

Lehigh  County 
BIUKENBINE  ENGINEERING  CO 
(Phila  ) — Has  leased  several  farms  at 
Zionsville.  Penn.  :  Giles  Drilling  Co.,  New 
York,  is  exploring  for  iron  ore  The  land 
leased  covers  some  old  mines  operated 
many  years  ago,  but  long  abandoned. 

IT.VH 

Juab  Counl.^i 

VICTOIU.\  GOLD  (Eureka) —Option  re- 
ported taken  on  this  ground  in  north  Tin- 
tic  b.v  large  coni|)any.  Bunches  of  lead 
ore    on    surface. 

SIOI'X  CONSOLIDATED  (Eureka) — 
Stringer  of  copper  ore  cut  on  800-ft.  level, 
where  drifting  east  for  continuation  of  Iron 
Blossom  copper  ore. 

CHIEF  CONSOLID.XTED  (Eureka)  — 
Three  new  belt-driven,  triple.x  pumps  de- 
livered; to  be  installed  on  1800.  1200  and 
600-ft.  levels.  Capacity.  300  gal.  per  min., 
each  pump   having  own   75-hp.    motor. 

Salt    Lake    County 

l'T.\H  COPPER  (Garfield) — Production 
for  Julv  was  18,127,154  lb.  copper,  com- 
paring with  19.909,097  in  June  and  20,302,- 
228    in    July,    1916 

BINGHAM  AM.XLGAMATED  (Bingham) 
— Shaft  on  east  side  free  of  water  below 
:tOO-ft.  level,  and  ore  being  mined  on  that 
level.  Two  cars  shipped  from  here  in 
June. 

.XLT.\-l'T.\H  MINES  (.\.lta) — Company 
to  have  capitalization  of  1.000.000  shares, 
par  value  10c.  600.000  shares  in  treasury, 
owns  150  acres  of  ground,  adjoining  South 
Heda  on  west.  Sells  on  north  and  I'eruvian 
on  south  George  Watson,  of  South  Hecia, 
luesident  Ground  to  be  opened  starting 
from  western  and  eastern  ends  of  prctperty. 
Dwyer  tunnel  of  the  South  Hecla  will  be 
extended  easterly  into  the  .\lla-l"tah 
ground;  100  ft  of  work  being  neces.sary  to 
reach  the  latter  and  work  will  be  started 
at  the  same  time  in  the  tunnel  on  the  Na- 
tive Copper  property — a  part  of  the  Alta- 
I'tah — at  the  eastern  end.  driving  toward 
the  west  Work  from  the  South  Hecla 
side  will  give  a  depth  of  900  ft  vertically 
from  surface. 

Suntmlt    Counl,v 

t>NTARIO  SILVER  (Park  City) — Ore 
opened  on  the  1 600-ft.  level  and  drifting 
being  done  on  levels  at>ove  and  Iwlow  for 
upward  and  downward  extension  of  the 
ore. 

CALIFORNI.V-COM.STOCK  (Park  City) 
— Ore  in  raise  from  stoi>e  above  Walker 
ilrift  opening  u|>  satisfactorily,  and  50  ft 
further  along  another  raise  being  driven 
for  same  orebod.v  Since  lieginning  work 
July  20,  thirteen  cars  of  ore  shi|)i)ed  Ham- 
pered somewhat  by  lack  of  men  and  rail- 
road cars 

Tooele     County 

POLE  STAR  COPPI'IR  ((Sold  Hlll)-- 
N'ew  equipment  working  satisfactorily  Bis- 
muth ore  o|»ened  In  f\nnr  of  tunnel  followetl 
downward  for  35  ft  ;  up  to  3  to  4  ft  wide  : 
.ire  carries  sliver,  gold,  lead  and  copper  as 
>>ell   as   bismuth 

WE.STERN  MIXES  DEVEIX^PMENT 
iDold  Hill  I  — Big  Chief  mine,  in  Ferber  dis- 
trict, owned  by  this  company  iveing  devel- 
oped Ore,  lead-silver  Shipments,  held 
back  by  lack  of  teams,  lieing  made  by  auto- 
truck to  railroad  station  at  Erickaon's  ranch 

VKKMOXT 
Hnlland    Counly 
KIN.VEV  KoHRI.E  MANG.VNESE   (S<iutb 
Waliingford)    -This     propertv.     reo|>ened     In 
June    bv     William    C     Hull,    of    Danby    and 
Keiinin|tlon.    VI  ,    has    produced    about    P.'"" 
tons    of    manganese    ore        Receiil     nnalVMlH 
showed    manganese,    4133',  :    Iron,    12  0.',   . 
phosphorus.       0  ORS  .       and       silica       4  46'. 
Fvldsimr     and     kaolin     deposits     also     being 
opened  on  this  proi^rty,  which  Is  about  one- 
half     mile     from     milronrt         From     former 


workings,  alK>ut  2'>,ft0n  ons  of  manganese 
ore  was  produced.  over  2O0  ft  of  new 
work  has  l>een  done. 

WISCONSIN 
7.in<-I.ead    Itixtrirl 

FRONTIER  (Galena) — New  Hird  No,  3 
mill   is  completed  at   Benton 

C.  S  H  (Platteville) — Two-jig  mill  has 
been  constructed  at  G  o  p  mine,  at  Cuba 
City,  with  equipment  moved  from  the  Roose- 
velt. 

OLD  MF:XIC0  (Platteville) — Bell  mine 
equipment  being  installed  on  James  Tracev 
lea.se,  6  miles  west  of  Platteville.  Chicago 
men  financing  the  work 

L.XCRENCE  MINES  CO  (Dubuque.  la  ) 
— New  run  of  zinc  ore  developed  at  Indian 
Mound  property,  on  Murphy  land,  at  New 
Diggings,  since  company  look  it  over  six 
months  ago. 

r.W  All  A 

.\ll><-rlH 

NICKEL  DEPOSITS  of  coMsiderable  ex- 
tent, said  to  have  been  found  in  Fond  du 
Lac  district  by  H  V  Hardier,  mining  en- 
gineer for  Vickers-.Maxim  interests,  and 
party,  sent  into  the  .Xthabasca  countr.v 
Supplies  and  equipment  were  freighted  aiid 
floated  2800  miles  north  of  Edmonton,  and 
three  shafts  sunk,  according  to  current  re- 
port. 

Britlsli     Columbia 

CANADA  COPPER  CORPOR^VTIOS' 
(Greenwood) — Production  of  copper  for 
June  amounted  to  178,976  lb  Plant  closed 
down  on  June  2C.  owing  to  coke  .shortage, 
and  operations  resumed  on  Aug.   15, 

.Alanitoba 

T.\SH-ORN  (Tashota)  —  Closed  down 
pending  reorganization. 

PITTSBURGH  LoRRAIN  (South  Ix>r- 
rain) — Force  of  30  men  emjiloyed  and  con- 
siderable 'luantity  of  high-grade  ore  l»eing 
bagged     for     shipment 

Ontario 

ORE  SHIPME.NTS  over  the  Temiskaming 
&  Northern  Ontario  Ry.  for  July  were 
1724  tons  from  properties  in  the  Cobalt  dis- 
trict. 1746  tons  from  Miller-l^ke-O'Brien.  in 
Elk  Lake  district,  and  4  89  tons  of  nickel  ore 
from   .\lexo   mine,   at   Porquis  Junction 

IMPERI.VL  (Porcupine) — Crosscut  driven 
136  ft  at  the  200-ft.  level  is  stated  to  be 
in  ore  of  commercial  grade  for  the  last  58 
feet. 

NORTHERN  PYRITES  CO.  (Norlhplves, 
via.  Graham) — Shi|ii)ing  from  IS  to  20 
cars  of  ore  per  day  Exitected  that  the 
total  shipments  for  this  season  will  amount 
to   100.000  tons. 

MURRAY  MOORIDGE  (Wolf  I.ake)— 
Shaft  is  down  to  near  the  200-ft  level, 
where  station  will  be  cut  and  sinking  con- 
tinued to  300  ft.  Drifting  progressing  on 
50-ft.    level. 

I'ETERSO.N  L.\KE  (Cobalt) — Quarteily 
statement  for  term  ended  July  31  shows 
cash  on   hand   $43,122       O|>eration8  on  Sus- 

?uelianna  section  lead  to  belief  that  looke<i- 
or  orebody  will  be  found  but  if  not  search 
will   be  continued  in  other  directions. 

TEMISKAMING  (Cobalt) — In  reply  to 
criticism.  President  F,  K  Culver  ls»ue<l 
statement,  showing  that  at  lime  control  «as 
assumed  in  March,  1911.  a.ssels  were  plated 
at  $116,304.  the  mine  l>eing  considered  as 
about  exhausted  Sin*-e  then  several  thou- 
sand dollars  have  l>een  simmiI  In  lietterments, 
$525,000  paid  in  dividends,  and  on  ,Vug  1. 
lash  on  hand  was  $24r>.'>6i>  and  on-  valued 
at  $287,788  Deducting  balance  as  of  Mar 
31,  1911,  shows  net  profit  of  $»t3,04t. 

Si'HUMACHER  (Schumacher)  —  ReiHjrt 
to  shareholders  on  oi-caslon  of  reopening 
proiK-rlv  slates  thai  mill  has  lieen  over- 
hauled and  with  nddltioiuil  lank  CHlwclty 
Is  exiiected  to  handle  IR"  Ions  |>er  day,  to 
be  Increa.sed  to  180  tons  as  soon  as  new 
tanks  are  completed  With  new  i-ompres-sor 
Inslalled.  giving  25-drlll  capacity,  one  Har- 
dinge  mill  and  one  lube  mill  will  be  inslalle<l 
to  gl\e  300. ton  dally  cspadty  Additions 
allow  lower-grade  ore  to  lie  profitably 
mined  Det'ided  to  sink  main  shaft  from 
present  600.fl  level  to  1000  ft.  and  put 
down   .No     I   shaft    to    400    feel 

MK.XK  «» 

MINING  T.VXES.  according  to  dispatch 
dated  .<«epl  4.  will  l>e  the  same  thai  were 
•i,»seH!ted  bv  decree  b^  President  Carranma 
iis  First  I'hlef.  prior  to  the  .■.institutional 
ncri.i.l  The  Chaml>er  of  Deputies  have 
passed  a  bill  to  this  effe,  t  ^  These  taxes 
are  (irogressive.  taxing  large  holdings  more 
than   small    ones 

CMii.!-: 

BRADF.N  (Sewell) — Production  tor  July 
amountPrt   to  snisnoo   ii.    of  copt>er 
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Metal  Markets 


SILVER  AND  STERLING  EXCHANGE 


sterl- 
ing 
Ex- 
change 

4  7556 
4  7556 
4  7556 

SUver 

Sept 

3 
4 
5 

Sterl- 
ing 
Ex- 
change 

4  7550 
4  7550 

SUver 

Aug. 
.Sept. 

l! 

1 

New  1  Lon- 
York.)  don. 
C-entsl  Pence 

90;        46 
90J        46 
905   1    46      1 

New 

York. 
Cents 

93{ 
95* 

Lon- 
don, 
Pence 

47 
47. 

48'. 

New  York  quotations  are  as  reported  by  Handy 
&  Harniaa  and  are  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  Y'ORK 


Copper 

Tin 

Le 

ad 

Zinc 

Anr 

Electro- 

Sept. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

24i 

10} 

10  20 

7  70 

iU 

fa24i 

6IJ 

@io; 

(S  10  40 

(5  7  80 

24i 

10 

10  00 

7  70 

31 

(a  24J 

6IJ 

(g  10} 

(g  10  20 

(5  7  80 

10 

10  00 

7  70 

' 

(a  25 

61J 

@I0} 

(g  10  20 

(S7  80 

3 

24J 

9J 

7  70 

4 

(a25i 

6U 

10 

(S  10.00 

@7  80 

24! 

9j 

9.70 

7; 

5 

(5  25} 

61 

&  10 

(3    9  90 

(3  75 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  baaed  generally  on  sales 
as  made  and  reported  by  producers  and  agencies. 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  S"ew 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrol>-tic  copper  are  for  cakes: 
ingots  and  wirebars.  Electrob'tic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  Y'ork  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  t-lertrnlytic 
cathodes  is  0.05  to  0.10c.  below  that  of  olertroU'tic. 
Quotations  for  spelter  are  for  ordinarj"  Prime  Western 
brands.  We  quote  New  York  price  at  17c.  per  100  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per   100  lb. 


Copper 

Tin 

Lead 

Zinc 

Aug 
Sept 

Standard 

Eleo- 
tro- 
btic 

Spot 

3Mos. 

Spot 

Spot 

3Mos 

Spot 

30 

31 
1 

120 
120 

II9i 
Il9i 

137 
137 

244 
244S 

242! 
243} 

305 
30* 

54 
54 

>3 
4 

5 

120 
120 

119! 
119; 

137 

137 

242 
241 

241 
240 

3o; 
3o; 

54 
54 

*  No  cables  received  on  this  date 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  .\ll  prices  are  in  pounds 
sterling  per  ton  of  2.240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2.240  lb.,  with  -\merican  prices  in  cents  per  pound 
(he  following  approximate  ratios  are  given,  reckoning 
exchange  at  4.80  £15  =  3.21c.:  £20  =  4  29c  : 
£30  =  6  43c  ;  £40  =  8  57c  :  £60  =  12  85c  Varia- 
tiont.  £1    =  02Uc 

NEW  YORK — Sept.  n 
The  same  conditions  continued  to  prevail 
in  the  metal  markets,  the  uncertaint.v  re- 
specting action  by  the  Government  being 
the  dominating  factor.  The  only  ameliorat- 
ing condition  was  the  general  idea  that 
things  are  coining  to  a  head  and  that  the 
trade  will  not  be  much  longer  delayed  in 
knowing   where    it   stands 

Copper,  Tin,   Lead  and  Zinc 

Copper — As  to  business  with  domestic 
manufacturers,  there  was  probably  none.  f(>r 
barring  an  occasional  inquiry  nobody  is 
disposed   to   enter   into   buying   contracts   so 


long  as  the  present  uncertainty  continues. 
Rather  has  it  been  the  policy  of  manufac- 
urers  to  use  the  last  pound  of  copper  in 
their  .yards,  down  to  the  limit  of  safety, 
for  keeping  their  works  going.  There  is 
some  reason  to  believe  that  not  a  few  have 
carried  the  thing  too  far,  and  notices  that 
have  been  issued  this  week  by  certain 
important  refiners  of  inability  to  make  de- 
l:\eries  owing  to  strikes  are  likely  to  be 
something  of  a  shock. 

In  \'iew  of  the  small  amount  of  business 
transacted  the  quotation  of  the  market  is 
Iargel.\-  nominal.  There  are  rei>orts  of  offers 
of  fourth-quarter  copper  at  as  low  as  23ic. 
net.  cash,  and  of  September  copper  at  24  fi 
25Jc.  Yet  the  largest  sii^gle  transaction  re- 
ported for  the  week  was  at  26c.  cash.  Xcw 
York,  for  October.  It  is  certain,  however, 
that  pi'oducers  are  willing  to  enter  into 
.  large  contracts  at  25c..  which  may  be  con- 
sidered   the   market. 

.VI!  of  the  copper  mines  and  metallurgical 
works  of  the  Anaconda  company  in  Mon- 
tana, including  the  electrolytic-zinc  plant. 
are  now  closed.  The  Tooele  plant,  in  I'tah. 
is  operating  at  full  capacity.  The  Raritan 
refinery  is  running  about  50^  rate.  There 
is  prospect  that  smelting  will  soon  be  re- 
sumed at  ilianii.  As  to  the  prospects  in 
Montana,  nobody  is  willing  to  prophesy 
Our  own  belief  is  that  the  jirice-fixing 
controversy  in  AVashington  is  at  the  root 
of  all  the  trouble,  and  that  if  ^Vashington 
is  willing  to  pay  the  market  price  for  cop- 
per the  labor  troubles  in  Montana  and  else- 
where will  (luickly  clear  up. 

Copper  Sheets  are  quoted  at  35c.  per  lb 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
fob.    mill. 

Tin — This  market  was  very  dull  and  a 
shade  weaker.  -At  the  close  Straits  tin  was 
quoted   at   61c.   and   Banka   tin  at   59c. 

Lead — The  volume  of  business  was  very 
small.  The  American  Smelting  and  Refining 
Co.  reduced  its  price  to  lOJc  on  Aug.  30. 
and  was  immediately  undercut  by  other 
smelters.  On  Sept.  4.  the  price  was  further 
reduced  to  lOc.  and  some  business  was 
taken.  The  second  cut  was  not  generally 
known  until  Sept.  5.  Hearing  of  it  then, 
other  producers  and  dealers  offered  at 
further  concessions,  but  even  those  did  not 
serve  to  attract  buyers.  The  situation  of 
load,  respecting  September  delivery,  has  now- 
become  fairly  easy,  while  as  to  future  de- 
liveries sellers  are  bearish.  October  being 
leported  offered  at  9Jc.  and  November  at 
9ic. 

The  labor  difficulties  in  southeastern 
Missouri  are  clearing  up.  but  now  a  strike 
of  miners  in  the  CiEur  d'Alene.  on  the 
subject  of  recognition  of  the  union,  is 
threatened 

Zinc — Business  was  very  small  at  un- 
changed prices  up  to  Sept.  5.  when  sales 
were  reported  as  low  as  TJc.  The  best 
opinion  in  this  market  is  that  the  bottom 
is  not  far  away,  if  not  already  reached, 
and  important  interests  have  withdrawn, 
awaiting  events.  Although  the  unsold 
stocks  of  spelter  are  large,  the  curtailment 
of  production  is  also  large,  the  present  rate 
being  estimated  at  about  55,000  tons  per 
month,  or  10,000  tons  less  than  the  maxi- 
mum 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed  Market  is  still  at  $19  per 
100    lb     fob.    Peru,    III.,    less    S^r    discount. 

Gold,  Silver  and  Platinum 

Gold  exports  noted  for  the  week  were 
$1,000,000  to  Peru  and  $1,000,000  to  Japan 

silver — This  market  has  been  an  excited 
and  advancing  one  during  the  past  week, 
owing  to  the  urgent  demand  and  short  sup- 
plies both  here  and  in  London.  China  banks 
are  bidding  a  premium  over  the  yield  of  a 
London  shipment  on  account  of  the  lower 
cost  of  shipment  by  the  Pacific  route.  Sup- 
plies of  producers  have  been  well  sold  ahead 
and  demand  continues  in  excess  of  offer- 
ings,     ilarket   closes  firm. 

Mexican  dollars  at  New  York:  Aug.  29, 
71c.  ;  30.  71c.  ;  31.  71c.  :  Sept.  1.  71c.  :  4.  73o. 

Recent  shipments  to  China  from  San 
Francisco  have  been  4,670,000  oz.  silver. 
China  has  also  been  a  considerable  buyer 
in  London  and  in  Australia 


Platinum — Steady  at   $105. 

Palladium — In  good  demand  at  $120'5  125. 

Other    Metals 

.Aluminum — This  market  continues  in- 
active with  quotations  nominal  at  46fi 
48c.  for  Xo.  1  ingots  at  Xew  York.  Price 
would  probably  be  .shaded  for  actual  busi- 
ness. 

Antimon.v — This  market  was  stagnant, 
with  a  nominal  quotation  of  14Jc.  for  spot, 
and  ISJ'fi  13Jc..  c.i.f  in  bond  for  futures 
It  is  reported  that  the  antimonv  suppiv  is 
contracting.  Chinese  production  and  ship- 
ments   both    falling    off. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Cadminm — Unchanged  at  $1.40(g  1.60  per 
pound. 


Quicksilver — Unchanged  at  $115.  San 
Francisco  reports,   by  telegraph,   $114,  firm. 

Zinc  and  Lead  Ore  Markets 

■loplin,  Mo.,  .Sept.  1 — Blende,  per  ton. 
high.  $78.75:  basis  60'.,  Zn.  premium.  $75; 
medium  to  low.  $70'&  65  ;  calamine,  per  ton. 
basis  40'-r  Zn.  $40'&  38 ;  average  selling 
price,  all  grades  of  zinc.  $66.40  per  ton. 

Lead.  high.  $98.90;  basis  SO'-c  Pb,  $100fi 
90  ;  ;  average  .selling  price,  all  grades  of 
lead.  $96.21  per  ton. 

Shipments  the  week:  Blende.  8023  tons, 
calamine.  500  tons.  lead.  1091  tons.  Value, 
all  ores  the   week.   $670,810. 

Several  zinc-ore  buyers  reduced  their 
purchases  one-half  and  one  buyer  reduced 
his  75":^.  causing  a  drop  in  shipment  of 
5975  tons  of  zinc  ore  less  than  last  week 
Premium  and  low  prices  remain  unchanged, 
but  intermediate  grades  suffered  a  cut  of 
$1  to  $2.50  per  ton  Lead  was  cut  another 
$10  per  ton,  a  drop  of  about  $40  in  three 
months. 

Plattevllle,  WLs.,  Sept.  1 — Blende,  basis 
60^  Zn,  unchanged  at  $70  for  premium  ore 
down  to  $65  base  for  second  grade.  Lead 
ore.  basis  80';  Pb,  reduced  to  $100  per  ton. 
Shipments  reported  for  the  week  are  2959 
tons  of  zinc  »,.^.  377  tons  of  lead  ore,  and 
432  tons  of  sulphur  ore.  Shipments  dur- 
ing the  week  to  separating  plants  amount 
to  3307  tons  of  zinc  ore.  For  the  year 
to  date  the  figures  are:  95,560  tons  of 
zinc  ore.  4715  tons  of  lead  ore,  and  19,130 
tons  of  sulphur  ore. 


Other  Ores 


Manganese  Ore — Unchanged  at  $1  for 
high-grade    metallurgical    ore. 

Molybdenani  Ore — Molybdenite  unchanged 
at   $2.10(S  2.20. 

Pyrites — Spanish  lump  quoted  at  155c. 
per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  32s  6d.  for 
northern  ports,  and  40s    for  southern  ports. 

Tungsten  Ore — High-grade  wolframite 
was  quoted  at  $23ir24.  while  low  grade  was 
reported  around  $18  50.  Scheelite  was 
quoted  at  $26  for  ore  of  fiO<"c  grade,  with 
a  premium  of  30c    per  unit  above  60'"; 

Iron  Ore — Season  prices  for  Lake  Suiierior 
iron  ore  rernain  on  the  basis  of  $5.05  for 
Mesabi  non-bessemer.  on  Lake  Krie  dock, 
but  advances  over  the  season  Lake  rate  of 
$1  are  added,  Bethlehem's  recent  purchase 
being  at  50c  above  the  schedule,  based  on 
a.  Lake  rate  of  $1.50  Predictions  are 
made  of  a  Lake  rate  of  $2  before  the  close 
of  navigation 

Iron  Trade  Review 

The  magnitude  of  the  Government's  task 
in  fixing  steel  prices  is  shown  in  repeated 
postpotiement  of  .action,  sa.vs  "Iron  Age." 
In  the  past  week  prominent  ])roducers  have 
been  called  upon  for  additional  data,  and 
there  is  still  no  appointment  for  the  ex- 
pected meeting  of  the  War  Industries  Board 
and  the  general  committee  of  steel  manu- 
facturers. 

The  markets  for  pig  iron,  semi-finished 
steel  and  rolled  products  continne  to  drift. 
Indications    of    coming    readjustments    are 
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ihiefly   those    piven    by    resale   transactions 
which  are  but  meager  basis  for  conclusions. 

The  August  pig-iron  statistics  emphasize 
again  the  little  success  of  blast  furnace 
operators  in  the  face  of  ool<e  scarcity.  The 
output  was  3.L'47.947  tons  or  1»4.7T2  tons  a 
dav,  against  3.342,438  tons  in  July,  or 
107. 82n  tons  a  da.v.  New  modern  blast  fur- 
naces were  started  last  month  at  five  -iteel 
plants — Midvale.  Bethlehem.  Donner.  Re- 
public and  Wniltaker-Olcsner — yet  with  all 
this  reinforcement  production  decline.-. 
Many  furnaces  were  banked  for  days  at  a 
time   for   lack  of  coke. 

On  Sept  t.  3,';7  furnaces  were  in  blast, 
with  dailv  capacity  of  110.165  tons,  while 
351  furnaces  with  daily  capacity  of  10!). 248 
tons  were  active  on  .\ug.  1.  The  situation 
is  well  indicated  by  the  fact  that  35.G«li.O(in 
tons  of  pig  iron  was  produced  in  the  first 
eight  months  of  the  year,  or  175.000  tons 
less  than  in  the  first  eight  months  of  lOlG. 
and  vet  38  more  furnaces  were  in  blast 
at  the  opening  of  this  month  than  on  Sept. 
1.   1!>1K. 

PITTSBIRGH — Sept.   4 

It  is  claimed  there  are  specific  advices 
from  Washington  that  the  prices  the  Gov- 
ernment is  to  pav  for  steel  products  will 
be  finally  fixed  within  a  week,  but  there 
is  no  hint  as  to  what  the  schedule  will 
be-  In  some  quarters  the  declines  in  Wall 
Street  the  last  few  days  are  attributed  to 
expectations  that  the  prices  will  be  lower 
than  anticipated,  but  in  other  nuarters  the 
declines  are  attributed  chiefly  to  the  great 
excess  profits  taxes  being  considered  in  the 
Senate 

The  fixing  of  bituminous-coal  prices  a 
fortnight  ago  at  a  general  average  of  about 
$2  created  an  impression  that  the  steel 
prices  would  be  low.  but  private  advices 
received  today  from  Washington  are  to  the 
effect  that  the  coal  limits  are  likely  to  be 
raised    within    a    week 

The  finished-steel  market  continues  ex- 
tremely quiet  and  almost  devoid  of  trans- 
actions. Export  demand  is  keen  in  some 
directions,  but  much  of  the  business  is 
held  up  by  uncertainty  as  to  the  freedom 
with  which  export  licenses  will   be  granted. 

The  plate  market  has  undergone  a  definite 
decline.  While  until  recently  tank  plates 
were  strong  at  afi  lOc,  there  have  been 
sales  lately  at  8c  ^^nd  even  at  .-i  trifle 
le.ss.  and  8c.  is  ine  maximum  of  the  mar- 
ket, though  hard!v  the  tninimuri  New 
capacity  to  the  extent  of  125.000  tons  a 
month  is  expecterl  t.'  he  brought  in  during 
the  next  six  months  approximately  doubling 
the  capacity  f.ir  making  plates  suitable  for 
shipbuilding  and  large  tanks  In  other 
flnlshed-steel  products  prices  are  not  quot- 
ably  changed,  hut  an  easier  tone  is  in 
evid«r,ce  in  spots  Mills  are  sold  up.  as 
to  the  full  output,  for  from  two  to  four 
months,  rarely  for  a  longer  period,  and  the 
general  readjustment  In  finished-steel  prices, 
which  has  been  a  certainty  for  some  time 
past,  cantiot  be  delayed  long.  Perhaps  the 
fixing  of  the  Oovernment's  prices  will  be 
a  signal  for  the  readjustment  in  the  general 
market  to  begin 

ri»  Iron — Average  prices  realized  on 
sales  of  Valley  Iron  in  August  are  reported 
by  W  P  Snyder  &  Co  at  $53  221  for 
hessemer.  a  decrea.se  of  $3  27S  from  the 
July  average,  and  $4fl  4  22  for  basic,  a 
decline  of  t3  426.  making  the  August  aver- 
ages not  far  from  those  of  June  The 
basic  sales  entering  the  average  were  made 
chiefly  late  In  the  month,  and  there  was 
one  of  5OO0  tons  at  $48.  now  the  quotable 
market,  although  a  firm  hid  at  $47  might 
bring  out  Iron.  Bessemer  remains  tpiotable 
at  $.>2.  while  fotindry  and  malleable  iire 
quotable  at  $53  in.stead  of  $53';r55  as 
formerly  Prices  delivered  Pittsburgh  are 
95c    higher 

Mieel — A  middle  Interest  has  been  offering 
billets  at  $75.  the  lowest  mill  quotation 
apparently  being  $75  There  Is  practically 
no  demand,  and  the  general  trend  of  the 
market  In  Idllets,  forging  billets,  sheet  bars 
and    rods,    I.-,    downward 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS — Continued 


Ferroalloys 


of    V. 
half  ' 


somet.i,"  -      

near-by  d*  li.i-rv   i 
are   with   freight 


quotations      re- 

f'lr  iirompl  and   balance 

■    r  first   quarter  or  first 

'Jt   Ihe.se  quotations  are 

.Male  of  a   round   lot   for 

I  reported  nt  $350      I'rlces 

allowed 

Coke 


<'«n»e1l«vtlle-    Ther"-   Is  no  news 


to  the 


n»lrie  rTi'o-!  on  coke,  but  the 
'  the  net  Inn  will 
■■Ion  In  the  Food 
-  ')  coal  and  coke 
easier  In  the 
."Pol  furnace  and 
indry.   per   net    ton 


N.  Y.  EXCH.t        Sept.     4 

BOSTON  EXCH.'Sept.     4 

AlMks  Cold  M 

5 

Adventure 

2 

AlMlia  Juneau 

3! 

97 

Am.-im  *  Ket  .com. 

SM 

SO 

Am.  Sm.  *  Ref  ,  pf 

109 

62 

Am.  Sm,  See  .  pf.,  A 

98 

Arli  Com.,  ctfs 

II 

f93 

Arnold 

.25 

Am   Zinc     

Am   Zinc  pf 

Butlo-Hallaklava. 

65 

Calumet  A  Ariz  .  .  . 

77 

Hntopilns  Mln 

1 

.540 

Centennial 

17 

BetlllPlicni  .'^lool.  pf. 

»S 

Copiier  RanRc      . 
Daly  West 

53 

Kulte  *  Superior. 

2S 

11 

321 

IJ»yls-l>ab 
K.aJt  Butle 

rlille  (op 

10! 

<-hlno 

501 

Franklin               ... 

6 

Colo  Kuel  *  Iron 

4.1 

Granby 

77 

fnidblc  steel 

fifi; 

Dome  Nftnrs, 

91 

Hedley     

17 

Kedrral  M   *  S 

15 

Helvetia 

.25 

Federal  M  *  s- pf 

431 

1  Indiana 

2 

C.rpal  Nnr  .  ore  oil 

32  i 

Isle  Royale     

Greene  cananoa      . 

u 

97! 

Ijike 

8 

ins 

I-a  Salle            

31 

Inspiration  f'on 

51 

Mason  Valley     .     . 

40; 

Maj-flower 

It 

Ijiekawanna  Steel 

771 

Michigan      

11 

Miami  Copper, . , 

32! 

Mohawk          

78 

52  i 

2i 

102 

New  Idria      

tl3 

Nev-  fonsol  

21 

North  Unite 

ISi 

6 

North  Ijike     

QulrkBilver 

11 

("Ibway 

11 

Quicksilver,  pf 

11 

O'O  Dominion   .... 

.52 

Ray  Con       

25! 

Otceola 

Republlcl  4S..com.. 

77! 

Quli-cy       

82J 

Republic  I  *  S.  pf 

101) 

SI.  Miry-s  M.  I, 

70 

Slnes-Shemeld 

45 

Santa  Fe 

If. 

15! 

71 

1041 

IV  s.  steel,  pf  

1161 

Sbattuck-.^rlz 

22) 

So   I.ake         

Va    Iron  C  *  C.    . 

So.  r-.ah     

Superior 

Superior  A  Boat.. . . 

Trinity 

Tuolumne 

U.  s,  .Smelting 

N.  Y    rUHBt          S 

ept.    4 

S 

9: 

Butte  A  NV  Y 

57 

Calumet  A  Jerome. 
Can  Cop.  Corpn  .  . 

i" 

Utah  Con      

Utah  Metal. 

15 

4 

Cashboy   

07i 

Winona   

3 

Con.  Cop'.>ermlnea. . 

8 
.06 

Wolverine 

Wyandot 

IS 

.85 

Emma  Con 

»li 

Ferber 

BO.STON  CURB"  ! 

ept.    4 

First  Nat  Cop 

Ooldneld  Merger.. 

06 

Alaska  Mines  Corp, 

50 

.75 

Hecia  Mln    

81 

Boston  Ely 

65 

s 

Boston  A  Mont 

I A 

Butte  A  Lon'n  Dev, 

15 

.r- 

Calaveras 
Cahmiet-Corbln. 

^•! 

Male«tlc 

.36 

■2' 

McKlnley-Dar-S« 

63 

137! 

Crystal  Cop 

.78 

31 

.?A 

13 

Houghton  Copper 

75 

Nlplsslne  Mines 

81 

Intermountaln 

,'■* 

I 

Iron  Cap.  Com 

SI 

31 

Iron  Cap  Cop  .  pf. 

151 

Mexican  Metals 

.53 

Mines  of  America.  . 

.i' 

181 

Mojave  Tungsten 

40 

Nat   Zinc  A  bead. 

341 

Nevada-Douglas. .  . 

9K 

21 

.98 

51 

New  Cornelia 

Oneeo. 

17 

Tononah  B% 

TMIiulllon  

J  ,35 

A 

Paclllc  MInra 

34 

Troy  Arliona 

.19 
H 

Rex  Cons 

I'niled  Cop     

rnHe<l  Verde  F.xt    . 

36 

SALT  LAKE*         f 

ept.    4 

United  Zinc 

.V 

ITtIca  '  •  Inea 

SS 

White  Knob,  pf.     . 

1" 

Big  Four 

os< 

Black  Jack 

1   0« 

6  10 

16 

SAN   FRAN.*         S 

ept.    4 

Cardm 

Colorado  Mining 
Daly-Judge 
Kmplre  copper.     . 
Gold  Chain 

.03 
10 
02 

8  45 

1   30 

H«i  A  nelebcr 

18 

Rulllon     

.02 

Grand  Central  . 

SO 

Grand  Gulch 

ciMllenve  Con 

01 

Iron  HlosBom 

87 

05 

Lower  Mammoth.. 

Con   Vlrnlnla 

11 

May  Day 

0«| 

Gould  A  Curry 

t  02 

Hale  A  NnrrroM 

02 

Silver-King  Coal'n 

3  00 

OH 

silver  King  Con 

3  95 

60 

Slcnn  Con 

It 

Ophlr 

07 

1   20 

01 

rncle  Sam 

04 

Savup 

He«  Belcher     . 

WUben 

t  02 
07 

Yankee 

07 

Hlerra  Nevada     . 

I'nton  Con 

27 

TORONTO*            f 

ept      4 

Utah  Con 

02 
4  90 

nelnpni 
JlmButler 

Matley 

03 

IK) 

Heaver  <  on 

34 

M*«N>mar> 

II 

Munaln  MIneii 

t1   00 

MMwair 
Mant-Tnnop*b    . 

11 

14 

19 

3  80 

North  Ht«r 

10 

13 

Rneue  KuU 
Wnt  Knd  Con. 

19 

1j>  HfW 

SO 

IM 

10 

Aitanu 

13 

lll.-l.l  ..f  \v,> 

Hnoih 

2g 

Comb   >rar 

07 

li'nrl<l  llalay 

lA 

17 

Jumbo  KitenaloD  .  . 

t  ao 
4  flo 

Kcwanas 

ij 

Ncv.i1»  llllla 

M.  Iul>ie 

1   S7 

NcvMla  I'ackard 

.11 

HI 

Itoiiml  Mountain, 

35 

I'orru    1  'rnwn 

41 

Sliver  I'Ick 

t.42 

While  Caps       . 

1   47) 

Tect-lliighea 

4» 

Ml«  Jim 
Vnltfd  EMUn, 

l^L 

Vlpnnd 
Wart  Dome 

32 
10 

COLO.  SPRINGS  Sept.    4.  | LONDON 


Etkton  Con 

EI  Paso 

Gold  Sovereign.. . . 

Golden  Cycle 

Granite 

Isabella 

Mary  McKtnney. . 


Alaska  .Mexican  £0  lOs  Od 


OrovlUc 

Santa  Gert'dls. 
Tomtwy.       .  . 


*  Bid  prices,     t  Closing  prices.    S  l,ast  Quotations. 
MONTHLY    AVERAGE    PRICES   OF   METALS 


1            New  York            i 

London 

1915   1    1916       1917    !    1915 

1916  1   1917 

January 

|4.S  S55  Sfi  775  75  fi.10  22  731 

26.960 

36  «S2 

February 

4S  477  56  755  77  5.H5  22   75.1 

26  975 

37  742 

'.iO  24r57  93.5  73   sfil  21   7ns 

27  597 

36  410 

i:& 

!.W.2,WH-.4    4I-.  71    -Ti  21    Too 

in  fifi2 

36  903 

49   91.1  71    .•■    '  71    71  .  .'  ••    '17" 

1.-,  477 

37  940 

49  nil  '       J 1  -      >   '     ;  ;•  7 

!1   0«0 

39  015 

47  .iiM  ■  J    .;■-  7 .  i.i  -  :_■   ■  .- 

io  000 

4O.110 

A  .must   . . 

.11    49.S 

Septemlwr 

,4S.6.Mi  r.s  :,;:,    .           j.;  ..ui 

32  584 

October  . 

49  3S5  B7  .S.M, 23  925 

32  3«l 

.November 

51   714  71  604' 25  094 

34   192 

December 

rA  971  75  765! 26  373 

36  410 

Year 

49  f>K4  65  661                 23  675 

31.31S 

New  Y'ork     i                          London 

Electrolytic           Standard 

Electrolytic 

1916  1   1917  1     1916    1     1917 

I9I6 

1917 

Jan 

24.00828  673    SS  0831131   921 

116  I«7 

142  895 

Feb... 

26  44031  750  102  667,137  8»S 

133. 1C7 

148  100 

Mar  .. 

26.31031   4Sl  107  714^136  750 

136.000 

ISI. 000 

Anrll  . 
>fay 

27,895  27  935:124  319,133  842 

137. 389 

147.158 

28  625  28. 78.S,  135  4571130  000  152.522  142.066 

June 

26  fiOl  2!l,9f.2  112  4.12  110  000  137,455  143. OUO 

July 

23  Sli.i  2B  620    95  119  12S  409'  ilS  500  140  409 

Auk 

2fi    120  25.380  110  2«3  122   39li1.'6  304  137.000 

Sept 

26  S,i5        .          113  905                      .  :   071 

Oc> 

27   193                 122  750                 ll42  5231      . 

Nov     . 

30  6251                134  659       .            155.432       . 

Dec  .. 

31,890j                145  316       .            162,842j 

Year 

27.202I                116.059 

138  281 

March. 
April  . 
May     . 

June 
July 

August 
Septemtl 


42  717 

50  741 

51  230 
49  125 
42  231 
38  510 
3,s  .565 
3S  8.30 
41  241 
44  109 


A'.  175 
51  420 
S4  388 


175  S4S'18S  813 


>  4M  242  043 
3571242  181 
870:243  978 
345 


New  York 

St    l.ouls 

London 

1916  1    I9I7 

1916  1    1917 

191A       1917 

5  921     7  626 

5  826!   7  ,-.in 

11    M^^:  in  500 

February 

A  246    S  636 

,1    ig4     „    '.,- 

,,  ,„;^  ,o  wo 

March 

7   136'   9   199 

7  37-     - 

;    ;  1        i   MK) 

April 
^lay 

7  6,30    9  2R.S 

7   6.5,'. 

7  463  10  207 

7  332 

•J)0 

June 

6  93A  11    171 

6  74<i  1 

•.00 

July 

6  3,52  10  710 

6    18.'.,  In    ..,, 

.:■-    1...    ,.il    .VX) 

August 

6  244,10  .'194 

6  088,  10    ^Ih 

ia  734  30  500 

Septemlicr 

6  810 

A  699 

30  786 

7  000 

30  716 

7  042 

B  945 

30  500 

December 

7  513 

7  40S 

30  800 

Vew 

A  8A3 

6  777 

31  IW 

18  9IS    9  BID  111 
'in  4?o'in  Of.  IS 


16    I    1917         191A     I     191 
74.^1    9   449     89  810     48 


July 
Aug 
Sept 


9  839 

lov.  II  S«2 

>ee  {10  AASi 

Y-ear      13  804 


I  As  rrponnl  bjr  W.  P.  Mvdrr  A  00, 


September  8,  1917 
sininiiiiniD  umu  rnuunoi       in  m    nn 
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Current  Prices — Materials  and  Supplies 


[iiUDninimiiiiniiimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiniiuiiiniiiiiiniiiiniiiiiiNiiiiiiiiiiiiiiiiiiiiiiiin 


IRON  AND  STEEL 

SHEETS — Price  in   cents  per  pound 

Lar^e  Lots. 

Blue  Annealed      Pittsburgh  St.  Louis 

Ko      10     8.00  to    9.00  lO.O.i 

No.    12     8.05  to    9.0.5  10  10 

No.    14     8.10  to    9.10  10.1.5 

Black 

Nos.  18  and  20     7.80  to    8.80  10.15 

Nos.  22  and  24      7.85  to    S.^5  10.20 

No.    28     8.00  to     9.00  10.35 

No.    26     7.90  to     8.90  10.25 

Galvanized 

No.    10     9.00  to  10.00  10.95 

No.    12     9.10  to  10.10  10.95 

No.    14     9.10  to  10.10  10.95 

No.     It)      ...        9.10  to  10.10  10.95 

Nos.  18  and  20      9.40  to  10.40  11.15 

Nos.  22  and  24      9.55  to  10.55  11.30 

No.    26     9.70  to  10.70  11.45 

No.    28     10.00  to  11.00  11.75 

STEEL  R.-VILS — The  following  quotations  are  per  ton  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than 
carload  lots  5c.  per  100  lb.  is  charged  e.xtra: 


^New- 

York^ 

San 

Sept.  1. 

One 

Chicago 

Francisco 

1917 

Yr.  Ago 

10,00 

11.00 

10.00 

4.25 

10.05 

11.05 

10.05 

4.30 

10.10 

11.10 

10.10 

4.35 

9.80 

11.07 

10.30 

3.45 

9.85 

11.12 

10.35 

3.50 

10.00 

11.37 

10.50 

3.65 

9.90 

11.12 

10.40 

3.55 

10.70 

10.70 

1245 

10.70 

12  a5 

4.10 

10.70 

1245 

4.10 

11.00 

12.45 

11.40 

4.40 

11.15 

12^9 

11.55 

4.55 

11.20 

12,74 

11.70 

4.70 

11.50 

13^3 

12.00 

5.00 

Standard  bessemer  rails. 
Standard  openhearth  rail- 
Light  rails.  8  to  10  lb..  . 
Light  rails.  12  to  14  lb.. 
Light  rails.  25  to  45  lb. . 
•Activity  in  rails  prin 


, Pittsburgh- 
Sept.  1.  O 
1917 
.S38.00 
.    40.00 

.  83.00  to  84.00 
.  82.00  to  83.00 
.  75.00  to  80.00 
npally 


One 
Year  Ago 
833.00 


Sept    1. 
Year  Ago  1917 

S33.00  838.00 

35.00  40.00  35.00 

50.00  95.00  to  100.00  43X)0 
49.00  95.00  to  100  00  42.00 
47.00  95.00  to  100  00  iOjOO 


TR.\CK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named : 


f —  Pittsburgh  — ^ 
Sept.  1,        One 
1917    Year  Ago    Chicago    St.  Louis 


San 
Fran- 
cisco 


Standard     railroad     spikes. 

^s-in.    and   larger $7.00  S2  65  Sj  00  $5.75  $5.75 

Track  bolts    7.00  3.25  6.25  Premium  7.30 

Standard   section   angle  bars      3.65  2.00  4.50  Premium  4.65 

STRrCTVK.AL  MATERI.^L — The  following  are  the  base  prices 
fob.  mill.  Pittsburgh,  together  with  the  quotations  per  100  lb. 
from  warehouses  at  the  places  named  : 

^ — New  York — v  San 
Pitts- Sept.  1.     1  Yr.      St.  Chi-  Fran- 
burgh    1917     Ago    Louis  cago  Cisco  Dallas 

Beams.    3    to    15    in S4.50    S5.25    S3.25    S5.05  $5  00  $7.75    SHOO 

Channels.    3    to    15    in 4/50      5.25      3.25      5.05  5,00  7.75      6.00 

Angles.  3  to  6  In..  %  in.  thick     4.50     5.25     2.50     3.05  5.00  7.75     6.23 

Tees.   3  In.   and  larger 4.50     5.30     3.30     5.05  5.05  7.75     6.00 

Plates     lOiOO  10.00     4.00  10.03  10.00  10.00     9.00 

RIVETS — The  following  quotations  are  per  100  '.b. : 
STRUCTURAL 

Warehouse 


nd   larger. 


Mill.  New 

Pittsburgh    York 
.  .    $5.25         $7.00 


Chicago 
55. 50 


CONE  HEAD  BOILER 

3.35  7^0  5.60 

5.50  7j25  5  75 

5.85  7£0  6.10 


St. 


$.5. 


1  Fran- 
cisco      Dallas 
$7.15        $8.40 


7.40 


8.50 
8.65 
7.75  9.00 

Lengths  between 


HOR.se  .\ND  mule  shoes — Warehouse  prices  per  100  lb    in  cities 
named : 

Mill. 
Pittsburgh  Cincinnati    Chicago  St.  Louis    Denver  Birmingham 
Straight     ....       $4.75  $6,75  S7.00         $7.00         $7.75  $6  75 

Assorted      .  .  .         4.90  7.25      7.00  to  7.50    7.15  8.00  7.25 

WIRE  ROPE — Discounts  from  Ust   price  on  regular  grades  of  bright 

and  galvanized  are  as  follows : 

New  York        St.  Louis  Chicago     San  Francisco 

Galvanized    10 — 2  y.  %      10 — 2  L. '"'r       10 — •i'J.%  15% 

Bright     20 — 2  Vj  %      20 — 2  14  •*      20 — 2  '/]  %  10  % 

SWEDISH    (NORWAY)    IRON — This  material  per  100  lb,  sells 
as  follows : 

Sept,  1.  1917        One  Year  Ago 

New    York    $14.00  $6.00 

Cleveland     13.30  6  .lO 

Chicago     13.00  5.50 

In  colls  an   advance  of  50c.  usually  is  charged : 

Note — Stock  scarce  generally. 


PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh, 
as  per  basing  card  of  July  2.  1917: 

BUTT  WELD 
Steel  Iron 


Inches 
1     to    3. 


Black  Galva 
49  %        35 • 


zed 


Inches 


Black  Galvanized 


zy.   to  6. 

7    to    12.. 
13    and    14 


42% 


% 
42% 
32  hi  % 

15     30% 

BUTT  WELD. 

?4    to  1  Vi 47  % 

!    to    3 48  % 

LAP  WELD. 


35  >.i  %         %    to  1  Vj 33% 

LAP  WELD 

29%  Vr        2     26% 

32  Vj  %.       2  Vj     to    4 28% 

28V<!%)        4M;     to    6 28% 

....  7    to    12 25  %, 

EXTRA  STRONG  PLAIN  ENDS 

34  Vj  %        %    to  1 14 33% 

35  «.  7» 

EXTRA  STRONG  PLAIN  ENDS 


17% 


28y.  %       2     27%  14% 

31  V-  %        2  H    to  4 29  %  17  % 

.30y.  %       4%   to  6 28%>  16% 

24".  %       7    to    8. 20%'  8% 

1914%        9    to    12 15%  3%. 

From  warehouses  at   the   places  named  the   following  discounCs  hold 
for  steel  pipe: 


2    40  % 

2Vi     to    4 43%. 

4  Vj     to    6 42  % 

7    to    8 38  %. 

9  to   12 35  % 


New  York 

%    to  3  in.  butt  welded 38  7; 

3  y.    to  6  in.  lap  welded 18  ':; 

7  to  12  in.  lap  welded 10  7r 


—Black- 
Chicago 


35.8'; 


St.  Louis 
42.8% 
38.8% 


-Galvanized— 
Chicago 


New  York  Chicago  St.  Louis 

%   to  3  In.  butt  welded 22  9i 

3V2   to  6  in.  lap  welded List  24.89'^  24 

7  to  12  in.  lap  welded List  20.»% 

Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5 
5%    from  list  prices      Cast  iron,  standard  sizes.   34  and  5%.. 


MISCELLANEOUS 

of   oils   for    flotati( 


jents   per   gallon. 

/ Denver ^ 

In  Bbl.  In  Car- 
Lots  loail  Lots 
$0.30        $0.27 


Nek  York 

Pure  steam-distilled  pine  oil $0.50  M; 

Pure    destructively    distilled    pine    oil  .40  .-t.s  .ju         .... 

Pine    tar    oil    26  .30  .22  Vj        49 

Crude   turpentine    .37  .47  .44  .38 

Hardwood   creosote    .19^  *      ^*i■iV2         -31 

•Fob.   Cadillac.    Mich. 

SODIl'JI  CY.\NIDE — New  York  price  is  30c.  per  lb.:  Denver.  46c.  to 
48e.:   In   Chicago.   65c 

SODIl'.M  SULPHIDE — In  New  York  the  price  per  pound  is  3%c.  for 
concentrated.  2c.  for  crystals.  The  Denver  price  for  concentrated  l9 
quoted  at  3>-ic.  The  Chicago  price  is  3\ic.  Concentrated  comes  in  500- 
Ib.   drums,    the   crystals   in    400-lb.    barrels. 

-New    York    price    is    18c.    per    lb.    in    1600-lb.    barrel: 
Chicago,    18c. 

C.\LCIt-M  CARBIDE — Price  fob.  cars  at  warehouse  points  east  of 
Mississippi  River  (except  in  Alabama,  Georgia  and  Florida)  is  $90  for 
Cameo.  $95  for  Union.  In  territory  between  Mississippi  River  and  the 
Rockies  and  in  Alabama  Georgia  and  Florida,  add  $5:  west  of  Rockies, 
add  $10  to  $15. 
HOSE — 

Fire 

50-Ft.  Lengths 

Underwriters'    2  %  -in 70c.  per  ft. 

Common.    2  V4  -in 40-10% 

Air 
First  Grade     Second  Grade     Third  Grade 

%  -in.  per  ft ■ $0.55  $0.30  $0.25 

Steam — Discounts  from  list 
First  grade...    .30%      Second  grade...    30-5%      Third  grade...    40-10% 
RUBBER  BELTING — The  following  discounts  from  list  apply 
to  transmission  rubber  and  duck  belting: 

Competition    50-10  %    Best  grade 25  % 

Standard    40  % 

LK.ATHEK  BELTING — Present  discounts  from  list  in  the  fol- 
lowing cities  are  as  follows: 


Medium  Grade       Heavy  Grade 


New   York 
St.   Louis    .  . 
Chicago    .  .  . 
Birmingham 
Denver     .  .  .  . 


35% 
40% 


35% 
4.5% 


INT.-- 10' 


RAWHIDE    L.Xrl 

MANIL.4  ROPE — For  rope  smaller  than  B-in.  the  nrrce  is  i  to 
2c.  extra  :  while  for  quantities  amounting  to  le.ss  than  600  ft.  there 
is  an  extra  charge  of  Ic.  The  number  of  feet  per  pound  for  the 
various  sizes  is  as  follows:  8-ln..  8  ft.  :  3-in..  6  :  5-in..  45  :  1-in..  3|  ; 
IJ-in..  2  ft.  10  in.  :  l}-in..  2  ft.  4  in.  Following  is  price  per  pound 
for  l-in.  and  larger,  in  1200-ft.  coils; 

Boston     $0.34        Kansas    City     $0.31  'i 

New   York    .33  H     New   Orleans 31 

Chicago    .31 14     Los  Angeles   .30 

Denver    .34 
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••ACKlNti — Below  are  prices  each  per  pound  in  cities  named: 
Asbestos 

Birm 

}St.  Louis  New  York  Eenver  inuham 
Twisted  plain.  S.'>-lb.  cartons.  Sl."5  SO.6.5@0.7O  ....  $l.oO 
Twisted  praphite.  S.i-Ib.  cartons  l.-jr.  .nO     $1.40        l..">0 

Braided  plain    25Ib.   cartons..    I.."i0  SO  liO        1  ..'>0 

Braided  graphite,  -.'i-lb.  cartons  1.50  1.00  .00        150 

Asbestos  wick  in  balls.  ^4 .  V*-.  1-.  2.J-  and  .50-lb.  cartons.  $0.6.">6i 
0.70.  New  York:  $1.  Chicago. 

Rubber  asbestos,  compressed  sheet,  medium  ^ade  about  $0.80,  New 
York:   4.'>c..   St.  Louis:    SI.  Chicafco. 

STEAM 
Following  in  25-  and  50-lb.  cartons: 

rlc^  ■V'tirk        Dcrver  Birmintrham  St.  Louis 

First   trade »0.8:j  SO.SO  $100  S0.80 

Second   srade    .'ij  .110  .90  .... 

RUBBER  AND  DOCK 

HiBh    grade    S0..">0  ....  $0.60 

Cold    water     30  ...  ....  .40 

PISTON 

Asbestos,  duck  and  rubber.  ..  .      »1  7."i  $0  SO  JO  fiO  Jl  .'lO 

Flax,    first    grade .04  (10  .;tJ  .7.". 

Rubber    and    duck ilO  (ill  .60  .60 

RAILWAY  TIES — For  fair-size  order."!,  the  following  prices  per 
fe  hold: 

6  in.  X  8  in.  7  in.  x  9  in. 

Material                          by  8  Ft.  by  8  Ft.  6  In. 

New  York    Yellow  Pine               $1.06  to  1.11  $1.0") 

SI    Louis   No.    1    White   Oak            100  .75 

Chii-.tBo    White  Oak                      07  ..«•; 

San  Francisco Green                            .77  1.01 

San  Francisco Creosolcd                      1.20  !.«■; 


GKEASKS — Prices    are    as    follows  in    the  followinR  cities    in 
cent  sper  pound  for  barrel  lots: 

New  York   Denrer  Chicago  Birmingham  St.  Louis 

Cup     5        to  7                8  7  >/j  5  %  5.6 

Fiber    or    sponge 5       to  7             15  7%  12^4  •_>.» 

Transmission    5       to  7              9  n^A  I'-Vi  ■».0 

.\xle     3       to  7               5  5  4H  ^M 

Gear    4      1o5              5  6t4  lOMi  « 

Cir    journal     5'-ito7'i            4U.  6  9  .■).75 

WIPING  CLOTHS — In  Cleveland  the  jobbers'  price  per  1000  is 
as   follows: 
13ii    X   13Vi     $3.->  00         13 'A    X  20  H     $45.00 

In  Chicago  they  sell   at  $30  to  $33  per  1000. 

COTTON  WASTE — The  following  prices  are  in  cents  per  pound: 


^pt    1.  1917     One  Year  Al'O    Cleveland 


I.IN'SEED  OII^ — These  prices  are  per  gallon: 


Sept.  1. 
1917 

Raw    in   barrels $1.26 

-*>  gal.   cans    1.35 


Cleveland >   . Chtrago , 

Sept.  1        One         Sept.l.       One 
1917    Year  Ago      1917   Year  Ago 
$1.30         $0  75         $1.27  «0.75 

1.40  .85  137  85 


WHITE    AND    REO    LEAD    in    500-lb     lots    sell    as    follows    in 
rents  per  pound : 

-Red V    . Whlt<^ 


Dry 

lOOIb    keg 13  25 

35-   and   .50-1*     kegs   13  50 

ISH-Ib.    keg     13  75 

I-    to    5-n>.    cans.  .  ,    15.25 


14  00      11.00 


1  Year  Ago     Sept.  1.  191 
Dry 
In  Oil 
11.00 
1 1 .25 

i.r.0 


12.50      12.50 


and  In  Oil 

13  00 

13.25 

13.50 

15.5014 


I  Yr   Airo 
Drv 

.wd  In  Oil 
10  50 
10.75 
11.00 
12.50 


M'T.H — From    warehou.qe    nt    the    places    named,    on    falr-alzcd 
orders,  the  following  amount   Is  deducted  from  list: 

, — New  York^ — ^  , — Cleveland- — s  ^ —  Chicago ^ 

Scfit    1        Out-        Sept,  I  One  Mrpl    1  Oiii- 

1917  Year  Ago      t0l7  Year  Ago  1917  Year  Ago 

Hoi    pre«wd    Miuare.  .  .    List         $150         $105  $2.75  $3  00  $3  25 

Hot    pre«<e<l    hexagon.    List           150           150  2.7ft  3  00  3  25 

Cold  punchwl   •qnare..    IJst          1.00          125  2.B0  \  tW  3.00 

Cnld  punched  hexagon.    List           1.50           1.25  3.00  2  00  3.50 

SemiflniihPd  noU  sell  at  the  following  discount*  from  list  price: 

SepI    1.  1017  One  Year  Ago 

New    York     .-.Oil  50 — 10", 

rievrland      45  ^  IlO  '^J 

CTllcago     ..     50%  K,% 

MACHINr  BOI.TM — Warehouse  dlxnnnts  In  the  following  cities: 

New  York     Cleveland  Chicago 

N    by  4  In,  and  •mailer .lO"*  3."i — :tt  40 — 10", 

I>«r«er  and  longer  up  to  1  In  by  30  In    15%  20 — 5%  .15 — 5T. 

maOOHT   WAHHKIIIt— Proa    warehouse*   al  the   placea   named  lh» 
following   amntinl    l«  <Ie.tii.le.l    from    Hat    pri.'e : 

New    York                    $r.  00      CleTplan.l                    $4  50  Chicago               .     t4.lN) 

For  ca«t-lron   wa«heni  the  hr»e  price  per   inn  lb    1«   as   follows: 

New  York  $2  25     Cleveland    $4  50     Chicago    tfl  ftO 


EXPl.osM  Ks — Price  per  pound  in  small  lots  a    cit'es  named: 
Low  Freezing      > Gelatin 


New  York  . 
ROfston  .... 
Kansas     Oly 


Chi. 

SI 

T,os 

Dal 

San 

as    

Francisco    

$0.19 

".18% 


OCo 

80% 

33  Vb 

33  "^ 

$0.40% 

3914 

.4314 

3214 

28% 

.3814 

3214 

3114 

41 '-4 

.38 

.48 

30  M, 

.40  H. 

.2414 

.28 

.3314 


Fl  EL  OIL — Price  variable,  depending  upon  stock.  New  York 
quotations  not  available  owing  to  this  fact.  In  Chicago  and  St 
Louis  the  following  prices  are  quote: 

Chicago  St.  Louis 

Domestic   hght.    22-26   Baume 7%c.  8.5c. 

Note — There  is  practically  no  fuel  oil  in  Chicago  at  present  time. 


OILS — Price  per  5fi-gal.   bbl.    is  as  follows: 


City 
New  Orlcaii 
Seattle  .  .  . 
Denver  .  .  . 
Los  Angeles 
Denver  .  .  . 
Paul     . 


Cin 


nati 


Fuel 
$5  00 
4.40 
2.87 
1 .45 
2.87 
3.00 
5.00 


i.50 


Steam 
Cylinder 
$16.30 
21  00 
23.00 
26.00 
23  00 
17.50 
17.00 
18.75 


Gasoline 
$11.25 
10/15 
12.00 
10.00 
12XII 
10.05 
12.00 


8.00  12.50 

K.iiisas  City U.95  4.35  in  J5  17.35  10  15 

Note — Standard  prices  of  oil  are  necessarily  difficult  to  give  Those 
above  are  for  average  grades. 

CONSTRUCTION  MATERIALS 

ROOFING  M.\TERIAL.s — Prices  per  ton  fob.  New  York  or 
Chicago : 

Less  Than 
Carload  Lots    Carload  Lots 

Tar   felt     il4    lb     per   "iquare   of   100   sq.ft.) $6100  $62.00 

T.ir   pil.h    111!    400.1b.   bbl.) 15  00  10.50 

Asphalt    pitch    (in    barrels! 29  00  30.S0 

Asphalt    fell    60.00  62.00 

PKKP.\REn  ROOFINGS — Standard  grade  rubbered  surface 
'■omplete  with  nails  and  cement  costs  per  square  as  follows  in  New- 
York  and  Chicago: 

, 1-Ply ^        , 2-Ply >        , 3Ply- 


cl. 
$1.40  $1^5 


1.1 


Icl 


1 .35 


Asbestos  asphalt  saturated  felt  <14  lb.  per  square)  costs  $5.35  per 
100   lb 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs 
$1.85  per  roll  in  carload  lots  and  $2  10  for  smaller  quantities. 

Shingles.  re<!  and  green  slate  finish,  cost  $4.75  per  square  in  carloads. 
$5  in  smaller  iMlantities.   in  Phil.adelphia. 

HOI.I.OW  TII.K — 

4x12x12 

Boston     $0.0957 

Kan-as    City*     .0.595 

Denver     .09 

New   Orleans 0802 

Angeles*     


Chi.:ign 


.07 


8x12x12 

12x12x12 

$0171 

$0  22«« 

.1126 

.1575 

.17 

.2.5 

.1417 

.1803 

.10 

a«5 

.136 

•III    (luanlities   of    1000. 


.1  .MHKR — Price  per  M  in  carload  lots: 


Seattle     

New   Orleans    .  . 

SI.  Paul   

San    Francisco 


New  Orleans 
St     Paul 

San     Fran.ls 


YP 

$44  00 

18.50 

38.00 


Hemlock 

$43  00 

I8/1O 


2-In.  T.  and  O 
10  In.  X  16  Ft 

YP  Fir 
$52  00 

18.50  $18.50 
36.00 

50.00  37.50 
22  Oil 


-8  X  8-ln.  X  20  Ft   and  Under 
Fir         Hemloi'k      Si 
00         $35.00         $35 /)0 
-.0  18  50  1850  1 


YP 
$45  00 
$18.50 

38J)0 

2266 


Fir 

$.35  00 

18  511 


PORTLAND  CEMENT — These  prices  are  for  barrels  In  carlood 


lots.  Including  bags: 


New  York 
Jersey  City 
Knsloii 

rhlrll.i.         . 

Piltsburgh 
Clevelnliil    . 


One  Month  Ago     One  Year  Ago 
$1 
2  16  2  in  1  60 

3.77  2  77  1  92 

2.21  2  31  1  86 


$" 

00 

1(1 

77 

' 

31 

n 

31 
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Zinc  Burning  as  a  Metallurgical  Process' 


By  W.  R.  INGALLS 


Zinc  burning  is  suggested  as  a  designation  of  the 
practice  of  igneous  concentration  of  zinc  ores. 
This  began  unth  the  development  of  the  Wetherill 
process  but  seems  destined  to  receive  a  ivider  ap- 
plication than  the  mere  making  of  zinc-oxide  pig- 
ment. 

THE  manufacture  of  zinc  oxide  directly  from  the 
ore  is  one  of  the  most  important  contributions  that 
America  has  made  to  the  metallurgy  of  zinc.  Here- 
tofore, this  has  been  done  chiefly  for  the  production  of 
zjnc  and  zinc-lead  pigments,  and  the  method  has  been 
known  as  the  Wetherill  process.  While  that  term  may 
properly  be  applied  to  the  process  for  pigment  manu- 
facture, it  must  be  recognized  that  the  principles  of  the 


of  "zinc  burning,"  which  is  convenient,  readily  under- 
stood and  precise,  for  in  all  cases  the  zinc  oxide  is 
reduced  to  metallic  form,  is  volatilized  and  is  then 
burned  to  zinc  oxide,  the  latter  happening,  however, 
after  the  zinc  has  been  separated  from  the  residue 
of  the  ore. 

As  previously  indicated,  zinc  burning  may  be  done 
either  in  blast  or  reverberatory  smelting,  the  gangu-j 
of  the  ore  being  scorified  and  drawn  off  as  slag,  while 
other  metallic  minerals  are  reduced  to  matte  or  metal. 
Such  processes  have  heretofore  been  practiced  on  fairly 
large  scales.  Thus,  F.  L.  Bartlett  smelted  zinc  ores  at 
Canyon  City,  Colo.,  in  specially  designed  blast  furnaces, 
wherein  the  smelting  column  was  only  about  18  in.  high. 
Such  a  limitation  was  necessary  in  order  to  prevent 
zinky  accretions  in  the  shaft  of  the  furnace,  which  in 
course  of  time  would  have  interfered  with  its  operation. 
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process  are  of  far  wider  application ;  and  that  there 
is  going  to  be  wider  application  in  the  immediate  future 
is  more  than  an  expectation.  I  have  in  mind  the  use 
of  the  process  as  a  method  of  igneous  concentration. 
Igneous  concentration  is  broader  in  its  scope  than 
the  Wetherill  process,  for  it  may  be  done  in  the  blast 
smelting  furnace,  or  in  the  reverberatory,  or  by  other 
means.  Igneous  concentration  is  a  rather  clumsy  term, 
and  I  prefer  to  introduce  the  new  generic  expression 

♦This  is  a  republication  of  a  paper  appearing  in  tlie  Bulletin 
ol  the  American  In.stitute  of  Mining  Engineers  for  September, 
1917,  to  which  the  author  has  made  some  additions  in  both  text 
and  illustrations. 


C(.iXD.V  COMPANY'S  PL.\NT  AT  UREA'l'   KAI.I.>       i 

In  running  the  Bartlett  furnaces  it  was  easy  to  bar 
them  off,  indeed,  to  poke  right  down  into  the  smelting 
zone,  and  keep  things  going  freely.  Some  iron  blast 
furnaces  in  Virginia  and  the  spiegeleisen  furnaces  of 
the  New  Jersey  Zinc  Co.  afford  other  examples  of  zinc 
burning  in  blast-furnace  smelting,  although  in  their 
cases  the  happening  is  incidental  rather  than  a  primary 
purpose. 

Just  as  zinc  may  be  burned  off  in  a  blast  furnace, 
so  also  may  it  be  done  in  a  reverberatory.  Indeed, 
there  is  less  trouble,  in  some  respects,  in  a  reverbera- 
tory, for  therewith  there  is  no  shaft  in  which  accretions 
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may  form  and  hang.  The  fir.st  attempt  to  burn  off  zinc 
in  a  reverberatory  furnace  on  a  large  scale  whereof 
I  know  was  made  with  the  Fr>'  process,  first  in  a  works 
at  Swansea  and  later  in  a  large  plant  on  the  Manchester 
Ship  Canal.  Trial  of  the  process  was  also  made  by  the 
Anhaltische  Blei  und  Silberwerke  in  Germany.  In  this 
process  the  roasted  ore  was  first  smelted  with  about 
2.5''f  of  salt  cake  in  a  blast  furnace,  yielding  silver- 
lead  and  a  zinkiferous  slag.  The  slag  mixed  with  10 
to  20'c  of  coal  was  then  smelted  in  a  reverberatory 
furnace,  wherein  the  zinc  was  reduced  and  burned  off. 
Although  something  like  25,000  tons  of  Broken  Hill 
ore  was  treated  by  this  method,  the  process  did  not 
prove  a  commercial  success.  About  the  same  time 
Ellershausen  was  working  on  similar  ideas  at  An- 
gouleme.  in  France.  He  began  by  burning  off  zinc  in 
a  reverberatory,  but  he  abandoned  it  in  favor  of 
a  blast  furnace. 

About   the  same  time,   also,   three   European    metal- 
lurgists— Pape,    Witter   and    Babe — were    working  to- 


at  Anaconda,  Mont.,  to  make  zinc  burning  in  the  re- 
verberatorj'  furnace  a  successful  large-scale  process. 
This  was  done  early  in  1917  for  the  extraction  of  the 
zinc  remaining  in  the  residues  of  the  leaching  for 
electrolytic  zinc  extraction. 

The  blast  furnace  and  the  reverberatory  furnace  are 
both  smelting  furnaces.  A  .smelting  furnace  may  be 
defined  as  one  in  which  reduction,  fusion  and  scorifica- 
tion  are  performed.  The  Wetherill-grate  furnace  is 
a  bla.st  furnace  in  which  reduction  is  performed  but 
no  fusion  and  no  scorification,  or  to  but  a  slight  degree. 
There  is  no  run  of  slag,  but  merely  enough  formation 
of  it  to  clinker  the  residuum.  An.\-thing  more  would 
clog  the  grate  and  the  furnace  could  not  be  worked. 
We  have  here  a  combination  of  conditions  that  exist 
in  the  retort  for  zinc  distillation  and  in  the  blast 
smelting  furnace.  The  zinc  is  distilled  and  the  residue 
remains  in  somewhat  the  same  physical  condition  as 
in  the  former.  The  product  can  not  be  metallic  zinc, 
however,  for  just  as  the  carbon  dioxide  and  excess  of 
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gether  on  the  same  problem  and  took  out  certain  patents 
in  common,  but  subsequently  they  separated.  Pnpe 
developed  a  method  of  burning  zinc  out  of  the  Oker 
.slags,  developing  a  special  furnace  of  the  bla.st-furnace 
order,  and  made  a  great  commercial  success  of  it,  his 
zinc  fume  being  a  large  source  of  zinc  supply  to  the 
smeltery  near  Hamburg.  Babe  did  further  experi- 
mental work  with  apparatus  conforming  to  the  prin- 
ciples of  the  Bessemer  converter.  Witter  took  up  the 
idea  of  reverberatory  smelting  and  about  1908  carried 
on  some  rather  extensive  experiments  at  a  works  in 
Germany.  However,  neither  Babe  nor  Witter  developed 
a  commercial  method.    It  remained  for  Frederick  Laist, 


air  act  oxidizingly  in  the  blast  furnace,  they  act  more 
intensively  in  the  Wetherill  furnace.  That  the  reduc- 
tion of  zinc  oxide  to  zinc  takes  place  is  well  known  for 
the  beautiful  bluish-green  flames  of  burning  zinc  may 
be  observed  immediately  above  the  charge  but  it  is 
quickly  converted  into  zinc  oxide  by  the  carbon  dioxide 
and  excess  of  oxygen  that  are  present  and  what  leaves 
the  furnace  is  gas  laden  with  zinc  oxide  (and  lead 
oxide  and  sulphate  if  lead  be  pre.<ent  in  the  ore). 

Heretofore  the  process  of  zinc  burning  on  Wetherill 
grates  has  been  confined  to  the  manufacture  of  pig- 
ment. In  that  are  involved  problems  in  collecting  a 
product  of  the  requisite  physical  properties,  especially 
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purity  of  color.  It  is  necessary  to  effect  a  perfect  com- 
bustion of  coal  dust  mechanically  carried  over,  a  per- 
fect separation  of  all  mechanical  impurities,  and  the 
ore  that  is  treated  must  be  free  from  certain  impuri- 
ties, such  as  cadmium,  which  affect  adversely  the  color 
of  the  zinc  oxide.  In  accomplishing  these  things  much 
skill,  that  can  be  gained  only  from  practice,  is  neces- 
sary. As  a  means  of  concentrating  zinc,  however,  no 
great  .skill  is  required,  the  color  of  the  product  being 
no  consideration,  and  the  process  then  becoming  so 
simple  that  attention  is  being  increasingly  directed  to  it. 
There  are  several  directions  for  its  application,  the 
most  important  of  which  seem  to  be  as  follows: 

Possibilities  of  Zinc  Burning 

1.  As  a  simple  means  of  concentrating  low-grade 
ore,  especially  calamine,  to  save  freight  and  treatment 
charges  on  worthless  gangue.  Thus,  the  calamine  of 
Leadville  might  be  taken  to  Canyon  City,  Colo.,  the 
zinc  might  there  be  burned  off  and  the  zinc  oxide 
shipped  to  distillers  or  to  electrolytic  refiners.  This  Is 
in  fact  being  done  on  a  small  scale. 

2.  The  residues  from  lixiviation  in  electrolj'tic  zinc 
works,  containing  a  large  quantity  of  zinc  owing  to 
the  formation  of  insoluble  zinc  ferrite  in  roasting 
may  be  burned  on  Wetherill  grates  for  the  extraction 
of  that  zinc.  This  is  going  to  be  done.  An  ore  con- 
taining 48%  of  zinc  and  yielding  83  "^c  of  it  to  sul- 
phuric acid  may  have  a  residue  assaying  20%  zinc, 
the  proportion  of  residue  to  original  ore  (roasted) 
being  about  one-third,  and  that  20%  of  zinc  is  well 
worth  extraction. 

3.  It  is  possible  that  it  may  be  found  most  eco- 
nomical in  the  electrolytic  process  to  roast  the  ore, 
burn  it  on  Wetherill  gi-ates  and  leach  the  fume. 

4.  The  production  of  zinc  fume  in  this  way  affords 
an  excellent  supply  of  zinc  for  the  manufacture  of 
lithopone  and   other  chemical  purposes. 

All  of  the  above  are  impoi-tant  opportunities  for 
the  process  of  zinc  burning  and  within  the  next  few 
years  extensive  applications  of  it  are  going  to  be 
witnessed.  Whether  the  application  will  be  by  means 
of  the  Wetherill  grate  or  of  the  reverberatory  smelt- 
ing furnace  (I  think  the  blast  furnace  may  be  dis- 
missed from  consideration)  will  depend  upon  the 
nature  of  the  gangue,  the  precious-metal  content  of  the 
ore,  and  the  commercial  and  metallurgical  conditions 
that  prevail  at  any  given  place.  Before  undertaking 
to  analyze  the  factors  that  will  govern,  let  attention 
be  directed  to  the  behavior  of  silver  and  lead.  Gold 
may  be  disregarded,  as  it  rarely  occurs  in  zinc  ores. 

Lead  is  even  more  easily  burned  out  of  an  ore  either 
in  reverberatory  furnace  or  Wetherill  than  is  zinc.  In 
my  own  experience,  the  e.xtraction  of  lead  has  almost 
always  been  higher.  In  treating  a  lead-zinc  ore,  there- 
fore, the  product  will  inevitably  be  a  lead-zinc  fume. 
If  the  ore  that  is  being  burned  contains  sulphides  there 
will  be  sulphur  in  the  fume,  for  lead  sulphide  is  volatile 
as  such.  The  behavior  of  silver  is  variable.  With 
some  ores  the  larger  proportion  will  go  into  the  fume. 
With  other  ores  it  may  remain  in  the  residue.  It 
would  be  preferable  if  it  would  all  stay  in  the  residue 
or  all  go  into  the  fume;  that  is,  preferable  in  con- 
sideration of  subsequent  steps  for  its  extraction,  but 
that  never  is  to  be  expected.     As  to  what  determines 


the  behavior  of  silver  I  am  not  prepared  to  pronounce. 
I  imagine  that  if  the  ore  contains  a  little  copper, 
enough  to  form  a  matte  as  collecting  agent,  more  silver 
will  remain  in  the  residue  than  otherwise.  Anyway, 
that  is  the  experience  in  bla.st-furnace  smelting. 

As  between  Wetherill-grate  burning  and  reverbera- 
tory-furnace  smelting  and  burning,  I  think  it  impossible 
to  lay  down  any  hard  and  fa.st  rules.  The  subject  has 
been  insufficiently  studied  and  analyzed.  Reverberatory 
smelting  follows  the  same  Unes  as  for  the  treatment 
of  copper  ore,  but  sufficient  carbon  is  mixed  with  the 
charge  to  reduce  the  zinc  oxide.  No  great  excess  over 
the  theoretical  quantity  is  needed,  the  conditions  being 
very  different  from  those  of  the  retort  for  distillation. 
Nor  does  it  appear  that  the  quantity  of  coal  that 
must  be  burned  in  the  firebox  is  greatly  in  excess  of 
what  is  used  in  smelting  an  ordinary  copper  ore,  al- 
though it  is,  of  course,  somewhat  larger  per  ton  of 
charge,  for  the  endothermic  reactions  that  are  to  be 
effected  are  more  severe.  It  will  be  interesting  to 
make  comparison  of  the  fuel  consumption  in  this  kmd 
of  smelting  with  the  fuel  consumption  in  zinc  burning 
on  Wetherill  grates.  I  am  not  sure  that  there  is  yet 
sufficient  reliable  data  to  permit  such  a  comparison  to 
be  made  with  any  safety.  Of  course,  the  idea  must 
not  be  entertained  that  zinc  reduction  is  effected  in 
a  reverberatory  furnace  with  no  consumption  of  fuel 
beyond  what  is  required  for  scorification  of  the  gangue, 
formation  of  matte,  etc. 

Zinc  Tenor  of  the  Slags 

It  might  be  feared  that  the  loss  of  zinc  by  scori- 
fication in  reverberatory  smelting  would  be  high.  It 
is  rather  hard  to  keep  zinc  out  of  the  slag  in  any  kind 
of  smelting.  Even  in  electrothermic  smelting  it  is 
common  to  have  5  or  &'^c  of  zinc  in  the  slag,  with  good 
work,  while  the  percentage  may  be  very  much  higher. 
If,  then,  in  order  to  make  a  proper  slag  for  the  run- 
ning of  the  furnace,  it  is  necessary  to  flu.x  the  ore  so 
that  the  proportion  of  slag  to  ore  is  high,  the  zinc 
loss  in  the  slag  may  be  uncomfortably  large,  although 
the  assay  of  the  slag  may  be  moderately  low.  However, 
by  maintenance  of  proper  conditions  the  zinc  tenor  of 
the  slag  may  be  reduced  to  rather  surprisingly  low 
figures  and  the  extraction  of  zinc  as  fume  may  com- 
pare favorably  with  what  would  be  obtained  in  burning 
on  Wetherill  grates.  Among  the  conditions  that  should 
be  maintained  are,  in  the  first  place,  the  figuring  of 
a  charge  high  in  silica,  according  to  the  well-established 
theory  that  highly  siliceous  slags  are  the  poorest  zinc 
carriers.  The  lead  smelter  who  has  to  slag  off  a  high 
percentage  of  zinc  aims  to  make  the  slag  low  in  silica 
and  high  in  iron.  One  who  is  going  to  conduct  smelt- 
ing and  zinc  burning  in  a  reverberatory  furnace  must 
plan  just  the  opposite.  Among  other  necessary  condi- 
tions is  the  maintenance  of  a  neutral  or  reducing  at- 
mosphere in  the  furnace. 

Bearing  on  the  latter  subject,  the  Metalbank  nnd 
Metallurgische  Gesellschaft  in  German  patent.  No.  290,- 
013,  Oct.  8,  1913  (addition  to  No.  252,195),  says  that 
the  driving  off  of  the  zinc  from  the  mixture  of  ore 
and  fuel  has  been  found  to  proceed  more  satisfactorily 
the  smaller  the  excess  of  air  in  the  heating  gases 
entering  the  reaction  chamber.  Ordinarily,  in  smelting 
a  charge,  a  portion  of  the  zinc  is  held  back  by  the  slag 
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which  forms,  while  the  reduced  zinc  vapor  is  reoxidized 
by  the  excess  of  air  to  ZnO,  which  is  dissolved  in 
the  molten  slag.  In  order  to  overcome  this  difficulty, 
the  process  .should  be  carried  out  in  a  reducing  atmos- 
phere, avoiding  fusion.  In  order  that  the  highest 
possible  temperatures  may  be  used,  the  charge  is  mixed 
with  ores  or  additions  so  that  only  a  sintering  results, 
without  fusion.  The  CO.  present  in  the  heating  gases 
has  been  found  sufficient  to  oxidize  the  zinc  vapors 
without  excess  of  air.  „,„   . .        o 

W  Troeller.  in  German  patent  No.  291,853  (Apr.  2, 
1913)  reports  that  experiments  have  shown  that  the 
expulsion  of  zinc  and  other  metals  from  liquid  slags 
or  melts  is  dependent  upon  the  degree  of  oxidation 
of  various  metals  contained  in  the  slags;  for  example, 
iron  and  Lhat  such  expulsion  is  practically  complete 
onlv'  when  these  metals  have  reached  their  lowest 
degree  of  oxidation  or  are  maintained  in  that  con- 
dition.    In  view  of  this  fact,  a  current  of  reducing 


practice  are  in  line  with  this  idea,  but,  as  I  have 
previouslv  indicated,  good  work  with  the  reverberatory 
furnace  mav  discharge  slag  with  only  3V  Zn  and  that 
is  not  far  behind  in  zinc  assay  of  the  cinder  from 
the  be.st  grate  burning. 

In  reverberatory  smelting  and  zinc  burning  the 
charge  must  be  computed,  just  as  for  ordinary  smelt- 
ing figuring,  of  course,  that  the  major  part  of  the 
zinc  is  going  to  be  eliminated.  If  the  material  to 
be  smelted  is  basic,  there  must  be  added  sufficient  silica 
to  form  the  highly  siliceous  slag  that  is  required. 
Unless  such  silica  can  be  added  in  the  form  of  ore, 
the  charge  is  likely  to  be  loaded  unduly  with  barren, 
and  consequently  costly,  flux.  There  must  be  sufficient 
sulphur  and  copper  in  the  charge  to  form  matte  as 
collector  of  the  gold  and  silver.  The  smelting  may 
not  go  with  perfect  smoothness.  There  may  be  trouble 
from  accumulations  of  zinc  scum  just  above  the  matte 
It  mav  be  difficult  to  control  the  slag  and  prevent  it 


,-.  for  example,  illuminating  gas.  water  gas,  or  the 
„ke  mav  be  conducted  through  the  .slag  or  melt  of 
ore.s,  maintained  in  a  liquid  .state  at  the  reaction  tem- 
perature in  a  directly  or  indirectly  heated  furnace, 
whereby  volatile  metals  such  as  zinc,  bismuth,  anti- 
mony, etc.,  are  reduced  from  their  compounds  and  are 
driven  out  with  the  escaping  ga.ses. 

In  other  words,  once  the  oxide  of  zinc  is  reduced, 
the  zinc  vapor  must  be  given  the  best  possible  chance 
to  be  volatilized  and  be  reoxidized  above  the  slag  bath, 
not  in  it.  If  Blagging  be  prevented,  the  .scorification 
of  zinc  oxide  will  be  reduced.  It  should  be  theoretically 
possible,  for  this  rea.son.  to  burn  the  zinc  more  com- 
pletely out  of  an  ore  on  a  Wetherill  grate  than  in  a 
reverberatory    furnace,   and    I    believe   the    results   of 
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from  going  higher  in  zinc  than  desired.  In  spite  of 
the  volatilization  of  the  major  part  of  the  lead,  here 
mav  be  reduction  to  the  metal  of  a  small  part,  probably 
high  in  silver,  attention  to  which  is  a  nuisance.  In 
short  many  of  the  metallurgical  phenomena  that  are 
observed  in  the  blast-furnace  used  for  smelting  zinky 
ores  are  to  be  witnessed  in  the  reverberatory  furnace. 
In  the  use  of  labor  and  fuel,  the  large  reverberatory 
of  the  Anaconda  type  is  far  ahead  of  the  best  form  of 
the  Wetherill  furnace.  With  a  small  reverberatory 
the  difference  will  be  less,  and  indeed  may  disappear. 
Local  conditions  will,  no  doubt,  determine  the  choice  of 
method  in  all  ca.ses.  For  a  small  plant  to  treat  ore 
giving  an  essentially  basic  or  es.sentially  acid  re-'.iduum 
of  no  value  for  silver  or  copper  content,  the  Wetherill 
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furnace  would  be  on  the  most  advantageous  terms.  If, 
however,  the  residuum  approximated  self-fluxing  char- 
acter and  contained  silver  and  copper  contents  worth 
recovering  by  smelting,  it  would  be  likely  to  be  most 
advantageous  to  smelt  at  once  and  be  done  with  it, 
recovering  the  zinc  incidentally.  The  latter  process 
will  of  course  suggest  itself  in  connection  with  the 
metallurgical  treatment  of  deposits  of  zinkiferous 
pyrites  containing  sufficient  copper  for  matte  formation. 


Domestic  Nitrate  Possibility 

By  Mark  R.  Lamb 

Metallurgical  Engineer,  New  York  City 

There  is,  or  there  is  not,  a  commercially  valuable 
deposit  of  nitrate  on  the  Colorado  Desert  in  California 
below  the  Needles  and  not  far  from  the  Colorado  River. 
Even  if  this  material  contained  20%  of  nitrate  it  prob- 
ably would  not  furnish  a  basis  for  profitable  work  if 
the  usual  system  of  treatment  now  employed  in  Chile 
were  followed.  Instead  of  20 ^r  this  deposit  is  said  to 
contain  5%.  The  material  containing  nitrate  is  an 
impalpable  clay  which  swells  and  disintegrates  imme- 
diately upon  the  application  of  water.  There  is  a 
similar  deposit  at  Remiendos,  Chile,  and  so  far  the 
Chilean  deposit,  which  contains  above  20%,  has  not 
been  successfully  worked. 

As  perhaps  the  only  readers  of  this  article  will  be 
those  who  are  familiar  with  the  technology  of  nitrate, 
I  omit  a  history  of  the  nitrate  industry  from  the 
beginning,  with  special  details  of  the  process  at  present 


tliey  are  diverted  to  crystallizing  tanks  while  the  weak- 
er wash  solutions  and  water  washes,  in  turn,  be- 
come saturated.  This  series  operation  with  coarse, 
lumpy,  rocky  gravel  and  sand,  is  simple,  as  the  solutions 
easily  penetrate  to  a  depth  of  10  ft.  of  such  material. 
The  solutions  would  not  penetrate  an  inch  of  the  Cali- 
fornia material  except  under  pressure.  In  order  to 
give  this  California  material  the  same  treatment  that 
the  Chilean  ore  receives,  it  is  necessary  to  use  filters. 
Vacuum  filters  or  pressui-e  filters  of  the  Kelly,  Sweet- 
land  or  Burch  type  are  not  suitable  because  they  can 
not  be  operated  in  series. 

For  a  number  of  reasons  the  ideal  filter  for  this 
work  is  the  Merrill  filter.  It  can  be  built  with  a  cake 
space  suited  to  the  ore,  it  can  be  built  to  be  kept  hot, 
the  raw  material  can  be  fed  to  it  as  a  thick  pulp, 
the  dissolution  and  washing  can  be  carried  on  as  a 
series  operation,  either  with  hot  or  cold  solutions,  and 
the  only  water  which  would  have  to  be  evaporated  would 
be  the  wash  water,  which  need  not  exceed  five  times 
the  weight  of  the  nitrate.  The  accompanying  illustra- 
tion shows  an  arrangement  of  Merrill  filters  to  operate 
in  series  with  the  respective  steam,  water,  weak- 
solution  and  strong-solution  piping  and  heaters.  The 
illustration  is  self-explanatory,  with  one  exception — 
the  solution  drawn  from  the  pipe  marked  "to  crystalliz- 
ing tanks  or  evaporators"  would  also  be  delivered  to 
a  mixer  to  which  the  ore  would  be  fed. 

If  there  really  is  any  nitrate  in  California  in  the 
quantities  stated,  a  set  of  five  big  Merrill  presses,  con- 
taining 50  tons  each  of  dry  slime  charged,  would 
Feed 
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used  in  Chile.  There  are  two  ways  of  treating  this 
California  material,  either  of  which  would  extract  the 
nitrate;  one  being  a  commercial  success  and  the  other 
a  failure.  The  latter  would  be  as  follows:  The  mate- 
rial would  be  wet  with  either  hot  or  cold  water  in 
quantities  sufficient  to  dissolve  all  the  nitrate  and  would 
then  be  washed,  either  by  decantation  or  filtration, 
the  resulting  solutions  being  evaporated.  Assuming  a 
content  of  5 So,  at  least  25  of  water  to  one  of  nitrate 
would  be  needed  for  dissolving  and  washing,  and  this 
quantity  of  water  would  have  to  be  evaporated,  which 
would  be  too  expensive.  More  evaporation  would  be 
needed  if  a  decantation  system  of  wash  were  used. 

In  Chile,  and  even  with  material  containing  20  to 
30%  of  nitrate,  it  is  found  necessary  to  dissolve  the 
nitrate  in  a  series  operation — that  is,  the  solutions 
are  brought  up  to  saturation  at  high  temperatures  by 
being  sent  through  successive  new  portions  of  ore,  the 
washing  also  being  carried  on  as  a  series  operation.  In 
this  way,   as   fast  as  the   solutions   become   saturated. 


complete  a  cycle  of  quotations  of  the  five  presses  in 
an  hour  and  would,  therefore,  produce  300  tons  of 
nitrite  daily.  The  cost  of  the  plant  would  be  a  mere 
bagatelle  compared  with  the  cost  of  the  proposed  "hot- 
air"  nitrate  plant,  and  would  have  the  rather  important 
advantage — besides  the  fact  that  it  would  be  erected 
and  in  operation  in  six  months — that  it  can  produce 
nitrate.     Is  there  any  nitrate  in  California? 


Old  Tin  Cans  should  be  used  again  when  suitable  for 
paints,  chemicals,  etc.,  or  should  be  utilized  for  their  metal 
content,  rather  than  wasted  on  unsightly  dump  heaps.  A 
recent  Commerce  Report  emphasizes  the  importance  of  the 
systematic  collection  of  empty  cans  before  rusting  renders 
them  unfit  for  detinning.  The  detinning  process  supplies 
steel  scrap  for  openhearth  furnaces,  tetrachloride  of  tin 
for  the  silk-dyeing  industry,  pig  tin  for  making  new  tin 
plate,  babbitt  metal  and  solder.  The  two  companies  now 
engaged  in  the  detinning  industry  have  indicated  a  willing- 
ness to  increase  their  plants  to  handle  additional  tonnage 
that  might  result  from'the  creation  of  a  collection  organiza- 
tion. 
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Mine  Operation  on  the  Leasing  System 


By  henry 

Mining  Engineer.   Walker  B 


In  spite  of  the  popular  conception  that  leasing 
indicates  the  final  phase  of  mine  operation,  the 
system  may  be  applicable  to  the  maiti  period  of 
production.  Workers  may  be  transformed  from 
shirking  pay  grabbers  into  responsible  and  seri- 
ous men.  ivilling  and  anxious  to  cooperate  in 
rrrry  tray  with  the  management. 


MANY  mine  presidents,  directors,  managers  and 
stockholders  are  either  overlooking  or  ignoring 
the  advantages  of  mine  operation  on  the  leasing 
system.  The  general,  and  very  erroneous,  attitude  to- 
day toward  this  method  of  mine  operation  is  that  when 
a  mine  is  tottering  to  its  grave,  then  comes  the  proper 
and  accepted  time  to  prolong  its  life  by  artificial  restora- 
tives in  the  guise  of  leasers.  Therefore  the  statement 
that  a  mine  is  being  leased  is  equivalent  to  hanging 
crape  on  the  door  and  announcing  that  the  remains 
may  now  be  viewed  by  sorrowing  stockholders.  I  be- 
lieve that  the  leasing  system  may  be  as  advantageously 
applied  to  mines  in  robust  health  and  with  long  expec- 
tancy as  to  those  in  extremis.  I  believe  that  mine  op- 
eration by  the  leasing  system  is  our  nearest  approach  to 
the  profit-sharing  and  bonus-earning  plans  which  are 
holding  the  attention  of  the  most  broad-minded  indus- 
trial managers. 

Increasing  Industrial  Efficiency 

The  industrial  problem  of  today  is  to  increase  the 
efficiency  of  the  workers,  and  the  large  industrial  com- 
panies are  struggling  to  this  end  through  their  wel- 
fare committees,  working  toward  better  living  condi- 
tions; through  piece-work  methods;  through  the  effi- 
ciency time-studies  to  eliminate  unnecessary  efforts; 
and  through  bonus-paying  and  profit-sharing  plans.  In 
a  recent  article  telling  of  his  experiences  in  develop- 
ing the  Bethlehem  Steel  Co.  to  its  present  standard 
of  high  production  and  profit  earning  Charles  M. 
Schwab  describes  how  he  introduced  the  element  of 
competition  into  his  furnace  crews  by  writing  on  the 
floor  in  front  of  the  furnace  the  number  of  heats  run 
by  the  day  shift.  When  the  night  shift  .saw  the  figure, 
they  asked  what  it  stood  for,  and  the  next  morning 
Schwab  found  his  figure  6  erased  and  8  in  its  place. 
The  rivalry  was  started,  and  mounting  rapidly  it  re- 
vivified the  entire  organization.  It  resulted  ultimately 
in  the  adoption  of  the  profit-sharing  system  of  wages 
which  is  now  an  integral  part  of  the  Bethlehem  Steel 
Co.'.i  operations.  Discussing  this  feature  one  day,  a 
banker  said  to  Mr.  Schwab,  "Your  profit-sharing  scheme 
work.s  all  right  in  your  factory  because  it  is  applicable 
to  your  business,  but  it  couldn't  be  used  in  our  bank. 
Our  business  couldn't  be  handled  by  any  such  method." 
Mr.  Schwab  says  that  to  prove  his  point  of  its  general 
applicability  he  personally  worked  out  the  details  of  a 
profit-sharing  .system  for  bank  operation.  This  holds 
a  les-ion  for  the  mining  profession.  The  leasing-system 
seems  the  most  direct — and  the  most  easily  installed — 
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method  to  get  results  such  as  have  been  accomplished 
under  profit-sharing  plans.  It  puts  the  intensified  ef- 
forts of  a  large  body  of  men  into  the  problem  of  produc- 
ing the  largest  possible  tonnage  in  the  shortest  possible 
time;  which  is,  of  course,  the  aim  of  our  business.  Just 
how  its  application  is  to  be  worked  out  in  detail  is 
the  problem  of  the  management.  This  is  the  manage- 
ment's business. 

Leasing  System  Stimulates  Personal  Effort 

I  have  before  me  figures,  which  I  am  not  at  liberty 
to  publish,  showing  how  very  profitably  this  method 
has  been  applied,  both  for  the  company  and  for  the 
leaser.  The  company  makes  more  net  money  per  ton, 
and  has  a  lower  cost  per  foot  of  development  work  than 
it  did  while  operated  for  many  years  solely  on  day's 
pay  basis.  The  leasers  make  more  money  than  mere 
day's  pay  would  give  them,  and  the  mine  as  a  whole  is 
larger,  better  and  developing  faster  than  it  could  with- 
out this  important  factor  of  personal  interest  and  finan- 
cial stimulus  injected  into  the  whole  organization 
through  this  profit-sharing  system.  This  result  has 
brought  this  problem  directly  home  to  me,  and  the 
possibility  of  its  wide  application  induces  me  to  sug- 
gest these  prominent  factors  for  the  consideration  of 
my  fellow  engineers. 

The  leasing  system  offers  advantages  that  are  not 
to  be  had  through  company  operation  on  a  day's  pay 
basis.  It  brings  forth  the  quality — verj*  essential  to 
any  business — of  interested,  and  therefore  intensified, 
development.  A  leaser  has  a  sense  of  possession  in  a 
part  of  the  mine,  and  he  aims  to  make  his  jjortion  as 
productive  as  possible.  He  becomes  an  interested  owner, 
and  he  loses  all  consideration  of  his  former  problem  of 
how  to  put  in  his  daily  shift  with  as  little  labor  as 
possible.  His  ownership  provides  a  new  and  strong 
mental  stimulus.  The  nearest  approach  to  getting  the 
same  result  on  a  day's  pay  basis  is  to  provide  a  shift 
boss  for  each  little  group  of  miners,  and  even  such 
a  system  falls  far  short  of  the  desired  object.  There 
is  no  substitute  for  a  mental  interest  directly  stimu- 
lated by  a  financial  participation  in  the  result  of  per- 
sonal effort. 

More  Work  Accomplish eo  teh  Unit  of  Capital 

The  leasing  system  makes  for  the  operation  of  a 
mine  by  a  force  of  men  often  so  large  that  their  em- 
ployment by  the  company  on  a  day's  pay  basis  would  be 
prohibitive.  A  hundred  miners  may  be  working  in  a 
mine  whose  treasury  would  not  justify  the  day's  pay 
employment  of  a  tenth  the  number.  This  means  rapid 
development  and  (luicker  expansion  both  in  exploration 
and  in  production.  I  am  reminded  of  a  mine  that  was 
put  on  a  leasing  basis  under  conditions  which  did  not 
permit  the  company  to  maintain  a  large  force  of  miners, 
in  a  single  month  the  new  development  work  done  by 
these  leasers,  by  hand-mining  alone,  amounted  to  859 
ft.  They  worked  shifts  enough  to  have  totaled  $17,000 
in  labor  on  an  arbitrary  wage  .scale  of  %A  per  day. 
Thus   this   company,   which   perhaps  could   have   hired 
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$2500  worth  of  labor  on  a  day's  pay  basis,  received 
$17,000  in  labor  with  no  expense  to  itself,  and  obtained 
new  development  of  its  property  in  a  ratio  out  of  all 
proportion  to  the  amount  of  work  its  treasury  could 
have  paid  for.  Such  figures  come  directly  home  to  the 
thinking  manager  with  a  force  which  impels  investi- 
gation of  their  application  to  his  particular  problem. 

The  employment  of  leasers  may  have  a  correlative  ad- 
vantage in  locations  that  are  comparatively  inaccessible. 
I  have  in  mind  a  situation  where  a  mine  is  40  miles 
from  the  nearest  railroad  and  during  6  to  8  months  in 
the  year  the  road  to  the  mine  is  impassable.  The 
mine  is  a  large  one  and  capable  of  supporting  several 
hundred  leasers,  but  the  company  is  not  affluent  and  can 
afford  to  hire  only  a  small  force  on  day's  pay.  Were 
the  directors  to  convert  their  plan  of  management  into 
the  leasing  system  the  direct  result  would  be  the  es- 
tablishment of  a  large  town  at  the  mine.  There  would 
then  be  so  much  traffic  in  supplies  into  the  town  to  sup- 
port the  population,  and  so  much  ore  would  be  hauled 
out,  that  the  road  would  be  open  all  the  year.  This 
would  be  of  great  financial  benefit  to  the  mine  in  even 
this  one  particular,  because  its  production  would  be 
continuous.  The  company  would  be  freed  from  the 
problem  of  delivering  all  its  ore  during  the  peak  load 
of  summer  when  railroads  and  smelters  are  rushed. 

Summary  of  Advantages 

It  is  not  my  purpose  to  offer  an  exhaustive  discussion 
of  this  subject.  I  am  merely  pointing  out  some  of  the 
"high  lights"  which  occur  to  me  as  advantageous  in 
considering  the  leasing  system  as  a  direct  method  of 
mine  management  for  mines  with  a  long  and  prosperous 
life  ahead  of  them — and  not  merely  for  such  mines  as 
obviously  have  one  foot  in  the  grave.  Summarizing, 
some  of  the  advantages  are:  1.  Intensified  effort  in 
each  man's  portion  of  the  work,  which  is  bound  to  result 
in  economy  of  time  and  money;  2,  expanded  activity 
of  the  mine  through  increase  in  number  of  workers, 
regularity  of  production,  increased  production  and  ex- 
ploration, and  establishment  of  towms  at  mines,  instead 
of  small  camps;  3,  increased  income  to  the  company 
from  company  stores  selling  necessary  merchandise;  in- 
come from  sale  of  compressed  air,  transportation,  and 
such  other  services  as  the  company  can  furnish  better 
than  the  individual  leasers. 

All  these  advantages  are  obvious  and  others  will  occur 
to  anyone  considering  a  specific  problem  in  relation  to 
some  particular  mine.  But  they  will  not  come  of  them- 
selves, and  pari  passu  wit.i  the  change  of  operations 
from  a  day's  pay  basis  to  that  of  a  leasing  system. 
The  success  or  failure  of  any  plan  rests  with  the  man- 
agement, provided  that  the  plan  is  sound.  In  the  issue 
of  World's  Work  for  July,  1917,  this  point  is  emphasized 
by  A.  J.  Hemphill,  chairman  of  the  board  of  the  Guar- 
anty Trust  Co.,  the  largest  trust  company  in  the  world. 
He  says:  "In  considering  employment  of  funds  in  any 
concern  the  greatest  emphasis  should  be  placed  on  the 
ability  of  the  management.  I  would  say  that  the  most 
important  consideration  in  any  investment  is  manage- 
ment, management,  management,  and  again  manage- 
ment. It  is  not  enough  to  know  that  it  is  honest,  its 
ability  in  that  particular  business  should  be  established. 
Ninety-five  per  cent,  of  the  worth  of  an  undertaking,  I 
should  say,  is  in  the  management."    Does  that  hit  home 


to  any  of  us,  or  do  we  calmly  apply  it  to  the  othei 
manager  or  superintendent? 

Proper  management  of  the  leasing  system  is  its  sine 
qua  nan.  If  it  is  to  be  operated  in  a  haphazard,  in- 
different and  careless  manner  then  it  will  fail  as  surely 
as  any  other  method.  In  order  to  apply  the  leasing- 
system  in  the  effective  manner  which  will  make  it  as 
highly  efficient  as  it  should  be  the  company  must  main- 
tain accurate  records.  It  goes  without  saying  that  the 
technical  data  of  mine  mapping  and  assay  records 
will  be  carefully  compiled  and  preserved.  But  the  pulse 
of  the  business  will  lie,  as  it  always  does,  in  detailed 
accurate  accounting.  The  company  must  arrange  its 
agreements  with  its  leasers  so  that  it  will  know  the 
actual  working  costs  of  the  leasers  and  the  financial  con- 
dition of  each  lease  account.  This  information  is  the 
basis  of  the  whole  relation  between  company  and  leaser, 
and  without  the  detailed  data  the  rate  of  royalty  cannot 
be  adjusted  fairly  for  both  parties. 

Proper  Adjustment  of  Royalty  Important 

The  rate  of  royalty  is  the  adjustable  factor  which 
makes  the  relationship  of  the  two  parties  endurable. 
The  costs  of  labor,  of  supplies,  of  transportation  are 
all  pretty  definitely  fixed,  so  far  as  the  leaser  is  con- 
cerned, but  the  royalty  rate  is  the  connecting  tie  in 
which  a  link  may  be  let  out  or  taken  up  to  make  the 
conditions  fair  to  both  parties.  We  know  districts 
where  the  royalty  rate  has  become  fixed  through  cus- 
tom, lO^o  perhaps  here,  15%  elsewhere,  and  ignoring 
individual  costs  in  individual  mines,  the  whole  district 
subscribes  to  this  rate  purely  as  a  matter  of  custom. 
In  other  districts  the  royalty  is  on  a  sliding  scale  based 
on  the  metal  prices  in  the  New  York  market,  but  we 
may  expect  to  hunt  long  and  hard  to  find  the  rare  in- 
stance where  the  costs  have  been  thoroughly  worked  out 
and  the  royalty  adjusted  in  a  scientific  manner  from 
known  figures.  Proper  accounting — proper  detailed  ac- 
counting— is  the  heart  of  the  leasing  system,  as  of  any 
business,  and  it  must  be  given  first  consideration.  If 
you  have  your  system  based  on  proper  accounting  all 
else  will  be  added  thereto.  Such  systems  have  been 
installed  and  such,  systems  are  working  now. 

It  is  easy  to  sooth^e  our  own  sense  of  satisfaction  with 
the  present  manner  in  which  we  are  conducting  our 
operations  by  saying  in  effect,  as  the  banker  did  to  Mr. 
Schwab,  "In  our  business  it  can't  be  done,"  but  I  am 
satisfied  that  not  only  the  many  mines  which  are  today 
struggling  along  on  a  hand-to-mouth  basis,  but  many 
other  mines  which  are  prosperous  and  paying  handsome 
dividends  will  find  that  a  radical  change  in  method  will 
be  highly  profitable.  It  is  well  worth  while  to  put  the 
business  under  the  microscope  of  self-analysis  and  ex- 
amine its  possibilities  from  the  viewpoint  of  intensified 
operations  under  the  leasing  system. 


Guatemala  Issued  116  applications  for  mining  rights 
and  patents  and  three  titles  for  metal  mines,  in  1916, 
says  Commerce  Reports.  From  the  zinc  mines  in 
Chiquimula  435  tons  of  ore  were  shipped  to  the  United 
States.  The  Quebradas  Gold  Mining  Co.  produced 
200  oz.  of  gold  from  its  holdings  in  Izabal,  the  lead 
mines  in  Huehuetenango  were  profitably  worked,  and 
the  company  formed  to  develop  marble  quarries  near 
Zacapa  will  soon  be  prepared  to  export  its  products. 
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Leadville  Mines  Again  Operating 

Leadville  Correspondenxe 

Mining  throughout  the  Leadville  district,  after  hav- 
ing passed  through  a  period  of  comparative  inactivity 
following  the  strike,  i.s  again  assuming  the  proportions 
and  scope  of  development  in  force  prior  to  the  disturb- 
ance when  the  outlook  of  the  district  was  the  best  that 
had  been  known  for  years.  With  the  exception  of  two 
large  companies — the  Yak  and  the  Empire  Zinc  Co. — 
all  of  the  big  mines  have  resumed  operation,  several 
of  them  now  producing  the  heaviest  tonnage  e%-er  ex- 
tracted. The  Yak  is  active,  but  on  a  small  scale.  Fu- 
ture plans  of  the  company,  however,  include  a  number 
of  new  developments  that  will  bring  the  property  back 
into  the  ranks  of  large  producers.  It  is  reported  that 
the  main  tunnel  is  to  be  advanced  into  the  Vega  terri- 
tory and  a  big  interior  shaft  put  down  into  the  area 
that  has  previously  been  developed  through  small  winzes 
incapable  of  accommodating  the  required  draining 
equipment.  This  ground  is  known  to  contain  orebodies. 
The  Empire  Zinc  Co.,  which  prior  to  the  strike,  was 
operating  the  Robert  Emmet  and  McCormick  shafts 
in  Stray  Horse  Gulch,  has  temporarily  abandoned  its 
property.  New  and  expensive  surface  plants  were  un- 
der construction  at  both  mines  when  the  strike  was 
called,  and  preparations  were  under  way  to  work  the 
lead,  zinc  and  silver  ore  opened  on  the  property  and 
the  outlook  was  extremely  promising.  Officers  of  the 
company  .state  that  these  mines  will  probably  remain 
idle  for  at  least  six  months. 

MfKADO,  WOLFTONE   AND  OTHER  LeAD-ZINC    PROPERTIES 

?;.'  Producing 

The  Mikado  property  of  the  Iron  Silver  Mining  Co. 
has  undertaken  production  since  the  strike  and  is  now 
shipping  150  tons  of  lead-zinc  sulphide  and  zinc  carbon- 
ate daily.  Bodies  of  sulphide  ore  have  been  uncov- 
er^ in  the  R.  A.  M.  property  where  the  company  is  now 
developing  at  a  depth  of  1150  ft.  On  the  upper  levels 
carbonate  ore  is  being  mined.  Draining  preparations 
are  about  complete  at  the  Mikado  with  the  cutting  of 
a  pump  station  on  the  bottom  level  and  the  installation 
of  machinery.  This  work  is  expected  to  be  complete 
by  the  end  of  the  month. 

The  Western  Mining  Co.,  operating  the  famous 
Wolftone  shaft,  continues  to  produce  a  heavy  tonnage 
of  zinc  carbonate  and  lead-zinc  sulphide.  Dpvbpment 
on  the  lower  levels  which  have  only  recently  been  drained 
has  opened  bodies  of  sulphide  ore  and  a  number  of  new 
carbonate  .nhoots  have  been  discovered  through  continu- 
ous prospecting  in  the  upper  cont.ict.  This  property 
is  now  operating  on  a  normal  scale  and  is  producing 
200  tons  daily. 

The  Greenback  property,  the  third  member  in  the 
big  draining  enterprise  that  has  effectively  unwatered 
the  Graham  Park  Basin,  is  again  producing  a  steady 
tonnage  of  lead-silver  ore. 

Cramer  &  Co.,  operating  a  large  tract  of  territory 
leased  from  the  Star  Consolidated  Mining  Co.  on  Car- 
bonate Hill,  have  a  new  200-ton  mill  for  the  separation 
of  lead  from  low-grade  lead-iron  ores  under  construc- 
tion. Ore  has  been  uncovered  in  the  property  and  the 
process  of  separation  to  be  installed  has  been  demon- 
strated a  success.     The  mill  will  be  put  into  operation 


with  a  50-ton  unit  on  Oct.  1.  The  Cramer  Co.  is  also 
shipping  200  tons  of  high-grade  manganese  ore  daily. 

Buchanan  &  Co.,  al.^o  leasing  from  the  Star  Consoli- 
dated, are  shipping  100  tons  of  manganese  ore.  The 
same  company  has  recently  taken  a  lease  on  the  Seneca 
property  adjoining  the  Star  to  the  north  and  has  uncov- 
ered new  bodies  of  manganese.  These  orebodies  are  now 
being  blocked  out  and  it  is  expected  that  shipping  will 
start  during  the  month  at  the  rate  of  50  tons  daily 
and  will  be  increased  as  accommodations  for  handling 
the  output  are  prepared. 

The  Leadville  unit  of  the  United  States  Smelting, 
Refining,  Exploration  and  Mining  Co..  operating  the 
Har\-ard  and  Jamie  Lee  shafts  on  Fryer  Hill,  has  just 
completed  sinking  the  Jamie  Lee  through  the  parting 
quartzite  into  the  second  contact.  No  ore  discoveries 
have  yet  been  made  in  the  new  zone  but  little  prospect- 
ing has  been  undertaken.  The  cutting  of  a  pump  sta- 
tion and  the  installation  of  draining  equipment  are  still 
under  way.  The  unit  is  shipping  50  tons  daily  from 
bodies  of  zinc-carbonate  and  silver  ore  opened  on  the 
upper  levels  of  the  property. 

Price  of  Silver  Creates  Unusual  Activity 

An  important  strike  was  made  recently  at  the  First 
National  property  in  Iowa  Gulch,  where  lessees  opened 
six  feet  of  ore,  showing  good  lead  and  silver  contents. 
The  oreshoot  is  reported  as  persistent  and  growing  in 
proportions  as  development  proceeds.  The  first  ship- 
ment from  the  new  discover\-  has  just  been  made,  but 
the  returns  have  not  yet  been  received. 

The  Tarsus  property  on  Yankee  Hill,  operated  by 
M.  A.  Nicholson  and  associates,  is  being  prepared  for 
the  production  of  a  steady  tonnage  of  high-grade  silver 
ore  and  silver-bearing  iron  oxide.  Silver  ore  has  been 
opened  on  the  335-ft.  level.  It  is  planned  to  extract 
50  tons  daily.  On  the  upper  levels  iron  carrying  silver 
has  been  uncovered. 

The  Mt.  Champion  Co.,  operating  in  the  Lackawanna 
district,  is  sinking  an  interior  shaft  on  one  of  the 
veins  opened  in  the  property  through  the  tunnels  above. 
A  4-ft.  shoot  of  gold-copper  ore  has  been  cut  in  the 
shaft.  Sinking  will  continue  to  a  depth  of  300  ft. 
Shipping  from  the  property  has  been  stopped  until  the 
development  is  finished. 

The  present  high  silver  market  is  the  cau.se  of  unusual 
activity  in  the  district.  The  surrounding  hills  have 
b»en  thoroughly  gone  over  and  carefully  examined  for 
silver  ore  during  the  past  two  weeks,  and  new  prop- 
erties are  being  started  up  daily.  Small  leasing  is 
enjoying  a  revival  that  promises  to  be  the  beginning 
of  larger  operations.  A  number  of  big  concerns  have 
for  some  time  been  waiting  for  an  opportunity  to  enter 
the  Leadville  district  and,  should  new  territory  be 
opened  up  by  leasers  and  found  productive  of  mineral, 
they  will  undoubtedly  become  interested. 

The  Louisville  mine,  probably  the  biggest  producer 
of  silver  in  the  district,  is  now  operating  at  full  capacity, 
extracting  150  tons  of  ore  daily.  New  shoot.s  of  the 
ore  have  been  opened  in  different  places  in  the  mine. 

The  Bartlett  tunnel  on  Sugar  Loaf  is  another  pro- 
ducer of  silver  that  is  deriving  the  benefit  of  the  high 
market.  A  new  vein  showing  good  silver  assays  has  just 
been  opened  and  shipping  again  resumed.  About  200 
tons  of  ore  per  month  is  being  extracted. 
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Plans  for  the  erection  of  a  power  line  a'Toss  the 
Sugar  Loaf  and  St.  Kevin  districts  from  the  Dinero  tun- 
nel to  the  Griffin  mine  are  being  completed  by  Lucien 
W.  Smith,  manager  of  the  Griffin.  This  line  would  tr;)- 
verse  what  is  now  considered  to  be  one  of  the  richest 
areas  in  the  Leadville  district  and  would  enable  prop- 
erty owners  to  secure  power  easily  and  cheaply.  The 
cooperation  of  a  number  of  operators  is  promised  Mr 
Smith  in  the  undertaking  which,  if  put  through,  will 
mean  considerable  activity  in  that  section.  New  bodies 
of  high-grade  silver  have  been  uncovered  in  the  Griffin 
property  at  St.  Kevin  and  an  output  of  40  tons  daily  is 
being  shipped.  Lessees  at  the  Dinero  are  shipping  a 
steady  output  of  high-grade  silver  ore,  and  the  com- 
pany is  planning  new  development. 


Earthquake  Crevices  in  Nevada 
By  John  T.  Reid 

Mining  Engineer.  Lovelock.  Xevada 

On  the  second  day  of  October,  1915,  several  earth- 
quake tremors  were  observed  in  the  vicinity  of  Pleasant 
Valley,  situated  in  the  southeastern  part  of  Humboldt 
County,  Nevada.  Three  distinct  shocks  were  noted;  the 
first,  at  3.47  p.m.,  lasting  about  10  sec;  the  next  at 
5.50  p.m.,  persisting  for  30  sec. ;  while  the  last,  at 
10.58  p.m.,  continued  for  at  least  one  minute.  The  last 
shock  undoubtedly  accompanied  the  definite  faulting 
shown  in  the  accompanying  illustrations,'  which  were 
secured  a  comparatively  short  time  after  the  earth 
movement  took  place. 


BP-      ,:,..iiii>v 

■JP^tei^ 

WATER';-!  iT-nsr-:  in\-ERTED  by  e.a.rthqu.-vke 


r.\XOR.\MIC   .\XD  CLOSER  VIEWS  t  IK    E.A.RTHQUAKB  CREVICE   IN   PLEASAXT   VALLKY.   .VEVADA 


In  numerous  places  within  a  radius  of  a  hundred 
miles  of  this  disturbance  a  great  increase  in  the  flow 
of  water  was  observed.  Creeks  came  into  existence 
where  previously  there  had  been  no  water  at  all,  though 
in  other  instances  the  flow  of  springs  was  noted  to  have 
decreased. 

Although  nearly  two  years  have  elapsed  since  the 
main  earthquake,  many  lesser  shocks  have  occurred  at 
irregular  intervals.  Indeed,  some  persons  who  reside 
in  the  vicinity  of  the  fault  state  that  almost  every  day 
they  feel  a  trembling  of  the  earth.  By  way  of  cor- 
roboration of  this,  it  is  interesting  to  note  the  behavior 
of  the  mules  and  burros  of  various  prospectors  in  the 
neighborhood.  These  animals  manifest  an  instinctive 
and  emphatic  desire,  to  a  degree  more  than  ordinarily 

•Photographed  by  P.  Blanchard,  Kennedy,  Xev. 


characteristc  of  the  breed,  to  depart  to  some  region 
remote  from  the  locality  of  the  fault.  Appreciating  the 
asinine  psychology,  the  prospectors  generally  compro- 
mise by  permitting  the  beasts  to  .select  grazing  grounds 
of  their  own  choice.  As  to  the  future  outlook,  opinion 
seems  to  be  divided.  While  some  of  the  four-footed 
mining  experts  can  be  induced  to  linger  in  the  vicinity 
of  the  crevice  between  tremors,  nevertheless  some  of  the 
prospectors,  accepting  the  majority  report,  have  aban- 
doned their  claims  and  departed  with  their  faitTiful 
advisers. 

The  fault  line  extends  along  the  east  side  of 
Pleasant  Valley  for  a  distance  of  25  miles,  skirting  along 
the  western  slope  of  the  Golconda  or  Mount  Tobin  Range 
and,  at  length,  fingering  out,  to  the  southward,  into  the 
Dixie  or  Fair\'iew  Valley. 
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The  Rustling  Card  System  at  Butte 


A  great  deal  of  nonsensical  "bogie-man"  stuff  has 
been  written  and  spoken  by  opponents  of  what  is  called 
the  rustling-card  system,  adopted  by  the  Anaconda  Cop- 
per Mining  Co.  of  Butte,  Mont.  The  plain  facts  of  the 
case  are  that  each  holder  of  a  rustling  card  ought  to 
feel  proud  of  being  the  possessor  of  such  a  certificate 


of  character  and  merit.  Since  the  Anaconda  company 
maintains  no  secrecy  in  the  matter,  the  "iniquities"  of 
the  system  are  hereby  exposed.  We  venture  to  predict 
that  publication  of  the  details  will  tend  to  extend  the 
use  of  the  system,  with  the  unqualified  approval  of  all 
intelligent  and  conscientious  workmen. 


APPLICATION  FOR  EMPLOYMENT 


ANACONDA  COPPER  MINING  CO. 

BUTTE.  MONTANA. 


/fame  of  AppUc&nt _ 

Act. Birthplace 

V  tomgn  born,  are  yon  a  citiien  of  the  Unitad  Stateat... 

Trade  or  occupation. _. 

Were  yon  ever  in  tie  emploj  of  tbit  Company? 

If  so,  at  what  mine  or  in  what  department 

were  you  last  employed? ..™ 

State  date  of  leaving  last  employment 

Can  you  read  and  write  English? .— ... 

Harried  or  single? — _. 

If  married,  where  does  yonr  family  reaide? „.... 

My  present  address  is 

DaU IM 


Slgnatnre  of  Applicant 


Anaconda  Copper  Mining  Company 


CMPLOYUCNT 


.  Jf linikxttM^ 


B§  itaUd  Oui  Ik4  k 


ZWUy  Uftrm  mtiflUt  >  W«nM< 


PtSASE  RBPLV  HEREON 


•ai:i,iMi.v.\uv  .sTRr.s  for  SKcrRiNc,  .\  RfSTMxr,  card 


F  H4)8 — 7-28-17— 20M 

ANACONDA  COPPER  MINING  COMPANY 
Butte,  Montana 

Application  No. _ 

Name 

Dat«  of  Issuance  101 

ANACONDA  COPPEB  MININQ  CO. 

By.  - 


THI.S  IS  THI-;  KAMi'fS     lU.STLINO  CARD"  GIVEN  TO  THOSK  APPLICANTS  Wild    AUK  CONSTPWW:i>  Tn    UK 
TKI-STWOHTIIV   A.\I>  O  iMI'irfKNT  MK.N 
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Role  of  Manganese  in  Alloy  Steels' 


Manganese  steel  hardens  under  deformatioyi, 
probably  due  to  a  renewal  of  the  tratisformation 
from  austenite  to  martensite  caused  by  the  pres- 
sure. Manganese  retards  the  transformation, 
during  heat  treatment,  from  austenite  to 
martensite  and  pearlite.  One  effect  of  the  re- 
tardation is  the  production  of  finer  structure. 

PASSING  by  the  deoxidizing  and  desulphurizing  ef- 
fect of  manganese  as  foreign  to  the  present  dis- 
cussion, its  effect  on  the  mechanical  properties  of 
steel  seems  to  me  in  the  last  analysis  due  primarily  to  its 
retarding  action  both  on  the  transformations  and  on  the 
coalescense  of  the  micro-constituents  into  progressively 
coarser  masses  which,  while  increasing  the  ductility,  les- 
sens the  cohesion  in  general,  including  the  hardness  and 
the  elastic  limit,  and  thus  lessens  the  effective  strength. 
Before  considering  the  retarding  of  the  transforma- 
tions by  manganese,  let  us  refresh  our  memory  as  to 
these  transformations,  and  as  to  the  three  prominent 
states  of  steel,  between  which  they  play,  (1)  the  com- 
mon low-temperature  alpha  or  pearlitic  state,  (2)  the 
high  temperature  or  nonmagnetic  austenite  state  into 
which  the  metal  passes  spontaneously  when  heated  up 
through  the  transformation  range,  say  725-900"  C, 
Acl-Ac3,  and  (3)  the  intermediate  or  martensitic  state, 
in  which  carbon  steel  is  caught  in  transit  from  the 
austenite  to  the  pearlite  state  by  means  of  a  rapid  cool- 
ing, as,  for  instance,  on  hardening  by  quenching  small 
pieces  in  water.  The  alpha  state  is  magnetic  and 
relatively  soft  and  ductile,  as  in  annealed  carbon  steel, 
the  intermediate  or  martensitic  state  is  magnetic,  hard, 
and  brittle  as  in  hardened  steel;  whilethe  nonmagnetic 
high  temperature  or  austenitic  state  when  preserved 
in  the  cold,  as  in  manganese  steel,  combines  great 
ductility  with  hardness  of  a  peculiar  kind  to  which  I 
will  refer  shortly. 

In  carbon  steel  this  transformation  is  so  rapid  that 
it  occurs  to  a  very  marked  degree  even  in  the  water 
quenching  of  thin  pieces,  as  is  familiar  to  us  in  the 
fact  that  when  this  steel  is  made  nonmagnetic  and 
austenitic  by  heating,  say,  to  900°  C,  and  is  then 
quenched  in  water,  it  transforms  as  far  as  the  mag- 
netic, hard,  brittle,  martensitic  state  of  common  hard- 
ened steel   even   in   this   rapid  cooling. 

Austenitic  Condition  Preserved  by  Manganese 
Most  of  the  alloying  elements,  and  notably  carbon, 
manganese,  and  nickel,  retard  this  transformation 
greatly.  Thus  2%  of  manganese  plus  2%  of  carbon 
retard  it  so  that  in  the  water-quenching  of  thin  pieces 
the  austenitic  state  is  preserved.  With  5  to  7%  of 
manganese  it  is  so  slow  that  even  in  air  cooling  it 
goes  only  as  far  as  the  intermediate  martensitic  state. 
Hence  the  brittleness  of  these  steels  of  intermediate 
manganese  content.  With,  say,  12 '"o  of  manganese  the 
transformation  is  so  sluggish  that  the  austenitic  state 
is  preserved  even  through  a    ommon  slow  cooling.    The 

•A  paper  presented  by  Prof.  Henry  M.  Howe  at  the  twentieth 
annual  meeting  of  the  American  Society  for  Testing  Material.s,  at 
Atlantic  City,  N.  J.,  June  :;6-29,   1!I17. 


water-quenching  of  manganese  steel  in  current  manu- 
facture is  not  to  prevent  the  loss  of  the  austenitic 
.state,  but  to  suppress  the  precipitation  of  the  iron- 
manganese  carbide,  cementite,  which  would  occur  dur- 
ing slow  cooling.  The  broad  plates  of  this  cementite 
would  embrittle  the  mass  by  forming  partings  of  low 
cohesion.  It  is  derived  from  the  large  carbon  content 
of  the  ferromanganese  used,  the  cheapest  source  of 
manganese.  Carbon-free  manganese  steel  should  not 
need  quenching. 

The  industrial  value  of  this  manganiferous  austenite 
or  manganese  steel  seems  to  be  due  to  its  combination 
of  great  ductility  with  great  effective  hardness.  I  say 
effective  hardness,  because  initially  it  is  rather  soft. 
My  own  experiments  indicate'  that  the  Brinell  hardness 
of  an  undeformed  specimen  is  only  125,  or  that  of  steel 
of  about  0.22 '^r  of  carbon  when  annealed,  that  of  ultro 
low-carbon  steel  being  about  75.  But  the  hardness 
increases  very  greatly  on  the  slighest  deformation. 
Even  that  incidental  to  the  Brinell  test  increases  the 
observed  Brinell  hardness  to  22-3  easily,  or  to  that  of 
0.60%  carbon  steel  when  annealed. 

Manganese  Steel  Hardens  Under  Deformation 

This  hardening  under  deformation  is  one  of  the  first 
things  that  forces  itself  on  the  user  of  this  material. 
The  first  strokes  of  the  hack  saw  cut  it  rather  easily, 
but  the  deformation  thus  set  up  in  the  path  of  the  saw 
quickly  causes  such  hardness  as  to  bring  the  sawing 
to  an  abrupt  end,  thus  giving  the  absolutely  false  im- 
pression that  the  material  has  a  soft  skin.  This  harden- 
ing causes  the  apparently  contradictory  combination 
of  effective  hardness  with  very  low  proportional  limit, 
even  as  low  as  28,250  lb.  per  sq.in.  The  proportional 
limit  represents  the  cohesion  of  the  undeformed  mate- 
rial, the  effective  hardness  represents  the  cohesion  as 
exaggerated  by  the  deformation  incidental  to  service. 
In  the  same  way  the  act  of  tensile  rupture  may  increase 
the  Brinell  hardness  to  540,"  or  that  of  about  0.50% 
carbon  steel  when  hardened. 

The  surface  of  the  jaw  of  a  manganese-steel  rock 
crusher,  deforming  under  the  great  pressure,  quickly 
hardens  itself,  so  that  the  combination  of  a  very  hard 
surface  with  a  ductile  back  develops  spontaneously. 
As  fast  as  this  hard  surface  wears  away  it  is  re- 
placed by  a  new  one  made  equally  hard  by  the  deforma- 
tion which  it  at  once  receives. 

This  hardening  probably  represents  in  part  the  same 
cause  which  leads  to  the  increase  of  cohesion  in  gen- 
eral, including  the  hardness,  of  all  the  malleable  metals 
under  all  form.s  of  deformation,  such  as  wire  drawing, 
and  in  part  the  martensitization  of  the  austenite.  That 
is  to  say,  the  arrested  transformation  from  austenite 
through  martensite  to  the  alpha  state  vv-hich  is  due  in 
cooling  through  the  transformation  range  but  is  re- 
.strained  by  the  retarding  action  of  the  manganese,  is 
now  stimulated  by  the  deformation  sufficiently  to  cause 
it  to  proceed  as  far  as  the  martensitic  state,  with 
consequent    hardening    and    embrittling    effect.      This 


•    i"The  Metallography  of  Steel  and  Cast  Iron,"  p.  464.  1916. 
'Hadfield    and    Hopkinson.    Transactions,    American    Institute 
Mining  Engineers,   Vol.    50.   p.    486    (1014).  and  .Tournal.   Iron  and 
Steel  Institute.  Vol.  89.  I,  pp.   112  and  124    (1!)14). 
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martensitization  through  the  stimulation  of  the  arrested 
transforniation  by  deformation  is  a  common  property 
of  austenitic  steels  which  have  only  a  moderate  excess 
of  the  retarding  elements  over  the  quantity  needed 
for  causing  the  retention  of  the  austenitic  state.  It 
occurs  strikingly  in  austenitic  20'^c  nickel  steel.' 

Retardation  Causes  Finer  Structure 

The  retarding  effect  of  manganese  on  the  structural 
changes  of  carbon  steel  shows  itself  by  leading  in  gen- 
eral to  finer  structure,'  to  finer  ferrite  masses,  finer 
network  structure,  and  finer  pearlite,  indeed  probably 
often  to  the  replacing  of  lamellar  pearlite  with  sorbite. 
This  greater  finene.ss  leads  to  better  quality  in  general, 
and  to  a  higher  elastic  limit  in  particular,  though  of 
course  with  a  corresponding  sacrifice  of  ductility.  The 
great  value  of  manganese  for  this  purpose  has  not 
begun  to  receive  the  attention  which  it  deserves.  "It  is 
probable  that  a  manganese  content  of,  say,  1.25'^c,  with 
a  correspondingly  lessened  carbon  content,  may  be  used 
to  lessen  the  danger  of  cracking  and  the  residual 
stresses  when  a  high  elastic  limit  is  sought,  because 
this  large  manganese  content  in  and  by  itself  raises 
the  elastic  limit  by  giving  a  fineness  of  structure  which 
otherwise  would  be  sought  by  increased  violence  of 
cooling  or  by  the  use  of  a  lower  drawing  temperature. 
In  other  words,  the  use  of  \.25'r  of  manganese  lessens 
the  needed  violence  of  cooling  and  permits  the  use  of  a 
higher  drawing  temperature,  in  both  ways  tending  to 
mitigate  the  residual  stresses,  and  in  the  former  way 
lessening  the  chances  of  cracking. 


Ray  Consolidated  Report 

The  twenty-fourth  quarterly  report  of  the  Ray  Con- 
solidated Copper  Co.  for  the  quarter  ended  June  30, 
1917,  .shows  22,255,598  lb.  of  copper  produced  in  con- 
centrates, compared  with  21,81."5,772  lb.  for  the  preced- 
ing quarter.  The  following  is  the  production  by  months 
during  the  last  quarter:  April,  7,305,840  lb.;  May, 
1,652,487  lb.;  June,  7,237,271  lb.;  an  average  monthly 
production  of  7,418,533  pounds. 

In  addition  to  copper  from  concentrating  ores,  a 
total  of  1,276,521  lb.  of  copper  was  sent  direct  to  the 
smeltery.  During  the  quarter  892,200  dry  tons  was 
milled,  averaging  1.66''r,  which  is  the  greatest  tonnage 
of  any  quarter  since  commencement  of  operations. 
This  gives  an  average  daily  tonnage  of  9804,  comparing 
with  9707  for  previous  quarter. 

Mill  extraction  was  75.48'>  of  total  copper  in  concen- 
trating ores.  Underground  development  was  19.211  ft., 
bringing  the  total  development  to  date  608,396  ft.  Av- 
erage mining  cost  of  ore  milled  was  98.257c.  per  ton, 
of  which  4.804c.  was  for  coarse  crushing,  leaving  net 
mining  co.st  of  93.393c.  as  compared  with  net  cost  of 
84.792c.  for  the  previous  quarter.  The  increase  of 
cost  is  due  to  greater  state  and  Federal  taxes,  in- 
crease in  cost  of  supplies  and  wages.  Average  cost  per 
pound  of  all  net  copper  produced  is  given  at  11.272c., 
comparing  'vith  11.048c.  in  preceding  quarter. 


The  net  operating  profit  was  $3,664,831,  compared 
with  $3,471,698  in  previous  quarter.  The  fourteenth 
quarterly  distribution  of  $1  per  share  was  paid  on 
June  30,  and  amounted  to  $1,557,179,  being  a  dividend 
of  50c.  per  share  from  earnings  and  a  capital  distribu- 
tion of  50c.  per  share. 


Butte  &  Superior  Report 

The  fourteenth  quarterly  report  of  the  Butte  &  Su- 
perior Mining  Co.  for  the  quarter  ended  June  30,  1917, 
shows  126,734  dry  tons  of  ore  milled,  comparing  with 
148,935  tons  in  first  quarter.  The  ore  averaged  15.304 ""r 
in  zinc  contents  and  5.583  oz.  silver  per  ton.  Zinc 
concentrates  produced  amounted  to  37,670  tons,  contain- 
ing an  average  of  46.5099c  of  zinc  and  17.676  oz.  silver 
per  ton.  Mill  recover>'  was  90.329''f  of  zinc  in  concen- 
trates, comparing  with  86.821  ""r  in  first  quarter.  Min- 
ing cost  was  $4.7596  per  ton  and  milling  cost  was  $2.4001 
per  ton.  The  above  does  not  include  6325  tons  of  old 
mill  tailings  which  produced  337  tons  of  concentrates 
containing  277,081  lb.  zinc. 

The  tonnage  mined  fell  below  the  first  quarter  mainly 
because  of  labor  troubles.  The  average  recovery  in  con- 
centration shows  an  improvement,  and  total  cost  of  min- 
ing and  milling,  exclusive  of  taxes,  decreased  18c.  per 
ton,  due  in  part  to  better  milling  operations.  Replen- 
ishment of  ore  reserves  by  development  amounted  to 
142,489  tons,  or  a  net  increase  over  tonnage  mined  of 
17,500  tons. 

The  new  man-and-timber  hoist  at  No.  2  shaft  was 
put  in  operation  to  1600-ft.  level.  The  hoist  at  No.  3 
shaft  is  practically  completed  and  also  coarse-crushing 
plant,  ore  bins  and  conveyors;  the  shaft  is  being  sunk 
below  1600-ft.  level. 

The  profits  for  the  quarter  were  $1,003,236,  compar- 
ing with  $1,061,020  in  the  previous  quarter.  The  cur- 
tailment of  production  and  decline  of  the  metal  market 
was  responsible  for  the  shrinkage  of  earnings. 


Conflicting  Grubstaking  (Contracts 
By  a.  L.  H.  Street 

Attorney  at  law.  823   Security  BiiildinK.   Mliineapollo,   Minn. 

Plaintiff  and  an  associate  grubstake  defendant  under 
an  agreement  for  location  of  any  mineral  discovery  for 
the  benefit  of  the  three  persons  in  equal  shares.  Setting 
out  to  prospect  for  mineral  deposits,  defendant  was  ac- 
companied by  one  Robinson,  who  was  grubstaked  by  his 
mother.  It  was  agreed  between  defendant  and  Robinson 
that  the  latter  should  share  with  defendant  in  any  lo- 
cation made  under  defendant's  grubstake  contract. 

Under  these  circumstances  it  is  held  by  the  United 
States  Circuit  Court  of  Appeals,  Ninth  Circuit,  that 
Robinson  was  not  prevented  from  locating,  free  of  any 
right  of  plaintiff  and  plaintiffs  associate,  claims  dis- 
covered by  Robinson,  although  Robinson  was  assisted  by 
defendant  in  making  the  locations.  (Turner  vs.  Wells, 
238  Federal  Reporter,  766.) 


Turpenler.  Hadneld.  and  bonfrmulr.  Seventh  Report.  Alloys 
llewarch  fommlttee  (Urltlsh).  Inntltute  Mechanical  BnKlncerlnit. 
1905,  p.   949. 

'Henry  M  Howe.  "Life  History  of  Network  and  Kerrlle  Ornliis 
In  rarbon  .MIeel."  F'roreedlngs  American  Society  of  TeslliiK  Mate- 
rials Vol.  XI.  PP  .153  and  3«B  (1911).  Also,  Howe  and  Levy. 
Proceedlnir.s.  Cleveland   Institute  of   Knglneers,  July,    19M.  p    237 


Output  of  Steel  Inoots  in  British  India  in  1916  was 
l.Tl,092  long  tons,  nil  basic  openhearth  steel.  This  compares 
with  10.1,474  tons  in  1915  and  66,603  tons  in  1914.  The 
make  of  finished  steel  was  68,6,34  tons  in  1915  and  9.3,469 
tons  in  1916.  an  increase  of  24,835  tons,  or  36'"',  last  year. 
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Cyaniding  Gold  Copper  Ores  at  Pilgrims  Rest' 


The  gold  in  the  ore  treated  at  Pilgrims  Rest,  in 
the  Transvaal,  by  the  Transvaal  Gold  Mining  Es- 
tates, Ltd.,  is  so  finely  divided  that  amalgamating 
must  he  followed  by  cyaniding  to  insure  good  re- 
covery. Copper  present  in  the  ore  in  varying 
amount  compels  the  use  of  a  weak  cyanide  solu- 
tior  necessitating  long  treatment. 

DURING  1916  the  Pilgrims  Rest  district  pro- 
duced gold  to  the  value  of  over  |3,950,000,  and 
forms,  after  the  Rand,  the  most  important  gold 
field  in  South  Africa.  The  oxidized  ore  treated  by  the 
Transvaal  Gold  Mining  Estates,  Ltd.,  at  Pilgrims  Rest, 
may  be  described  as  deposits  of  vein  quartz  in  more  or 
less  horizontal  sheets  in  the  dolomites.  With  it  is  asso- 
ciated much  ferruginous  matter.  Copper  exists  prin- 
cipally in  the  form  of  the  carbonates,  malachite  and 
azurite;   chalcopyrite   is   only   occasionally   found   and 
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appears  to  be  attacked  but  slowly  by  weak  cyanide  solu- 
tions. It  is  interesting  to  note,  as  indicating  the 
finely  divided  condition  of  the  gold,  that  panning  some- 
times shows  no  colors  though  the  assay  may  be  good. 
Cyaniding  or  some  other  dissolving  process  is  therefore 
essential. 

Main  Plant  Known  as  the  Central  Mill 
The  plant  known  as  the  Central  mill  consists  of  60 
stamps  of  1100  lb.  running  weight;  three  tube  mills, 
16  ft.  X  5  ft.  6  in.,  each  fitted  with  an  Osborne  liner  and 

•Excerpts  from  an  article  entitled  "Notes  on  Treatment  of  Pil- 
grims Rest  Ore."  by  Robert  Lindsay,  published  in  the  Journal  of 
the  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa, 
for  April,  1917. 


a  Schmitt  feeder,  five  sand  collectors  and  20  treatment 
vats,  each  of  100  tons'  capacity;  four  slime  collectors, 
and  11  treatment  vats,  40  x  12  ft.,  and  the  necessary 
storage.  The  capacity  of  the  plant  is  13,000  tons  per 
month.  Ore  is  delivered  to  the  Central  mill  from  five 
separate  mines  in  varying  percentages.  The  mill  bins 
and  crushers  are  so  arranged  that  ore  from  any  one 
mine  can  be  kept  entirely  separate,  thus  enabling  the 
management  to  be  informed  daily  as  to  the  mill  heads 
from  any  particular  mine.  The  average  value  of  the 
ore  milled  is  about  $9.50  per  ton. 

The  Ores  Treated  are  Soft  and  Friable 

The  ore  is  stamped  through  60  stamps  with  a  500 
(about  22-mesh)  screen,  a  duty  of  just  over  seven  tons 
being  easily  maintained,  owing  to  the  soft  and  friable 
nature  of  the  ore.  Lime  is  added  at  the  bins  at  the  rate 
of  2  lb.  per  ton,  and  has  a  slightly  beneficial  effect  on 
amalgamation.  Amalgamation  presents  no  great  diffi- 
culty, an  average  recovery  on  the  mill  plates  being 
41.5%,  at  a  cost  of  44c.  per  ton,  including  preliminary 
crushing.  This  mill  pulp  contains  30 ^r  slime,  and  is 
passed  direct  to  three  tube-mill  cones,  6  ft.  x  4  ft.  6  in. 
The  underflow  from  the  cones,  containing  30'^c  moisture, 
and  without  any  additional  water,  enters  the  tubes, 
while  the  overflow  goes  to  spitzkasten  B.  shown  in  the 
flow  sheet.  The  gradings  of  pulp  entering  and  leaving 
the  tubes  will  be  found  in  the  table. 

Tube-mill  liners  are  not  a  serious  item,  owing  to  the 
soft  nature  of  the  ore.  A  recent  liner  lasted  520  days, 
but  470  days  is  a  fair  average.  The  tube-mill  rock  used 
is  mostly  white  quartz  picked  out  from  the  ore  at  the 
crushers  and  conveyed  by  tramway  to  the  tube-mill  ore 
bins  and  having  an  average  value  of  $5  per  ton.  The 
average  recovery  from  the  five  tube-mill  plates  is  10.5%, 
bringing  the  total  recovery  by  amalgamation  to  52%. 
The  cost  of  tube-milling  is  12c.  per  ton  milled. 

The  pulp  from  the  tube-mill  plates  flows  to  cone  F  in 
the  flow  sheet,  the  coarser  particles  returning  to  the 
tube-mill  circuit,  and  the  overflow  to  the  slime-separat- 
ing cone  G,  which  is  fitted  with  a  Brazier  washing  de- 
vice and  a  Bayley  regulating  gate.  The  underflow  from 
this  cone  goes  direct  to  sand  collectors  and  the  overflow 
to  the  spitzkasten  H,  where  any  coarser  sand  is  trapped 
and  returned  to  the  tube-mill  circuit.  The  overflow 
from  H  goes  to  slime  collectors. 

The  sand  delivered  from  the  hydraulic  slime-separat- 
ing cone  G  is  very  clean,  and  there  are  few  slimy  lumps. 
The  grading  of  the  sand  charge  may  be  seen  in  the 
table  of  screen  analyses.  Sand  caught  amounts  to  about 
100  tons  per  day. 

Copper  in  the  Ore  Necessitates  a  Weak  Solution 
The  objectionable  constituent  of  the  ore  is  copper, 
and  it  is  necessary  to  use  as  weak  cyanide  solution  as 
possible,  consistent  with  good  recovery  and  reasonable 
cyanide  consumption.  The  low  strength  of  cyanide  used 
renders  a  long  treatment  necessary.  Lime  is  added  to 
the  top  treatment  vats  at  the  rate  of  6  lb.  (of  60% 
CaO)  per  ton  of  sand.  The  strength  of  the  cyanide  so- 
lution used  throughout  the  sand  treatment  is  0.04% 
KCN.  The  charges  are  allowed  to  stand  for  several 
hours  after  each  complete  draining.     The  value  of  the 
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cha>'ep  does  not  decrease  rapidly  during  the  early  part 
of  the  treatment;  rather  is  it  a  steady  decrease  all  the 
way  throuKh.  The  value  of  the  last  sand  drainiiiK  aver- 
aKes  Gc.  per  ton.  Sand  residues  averaging  90c.  were  re- 
cyanided,  after  regrinding  until  80',  was  —200  mesh, 
but  did  not  give  a  lower  residue  than  70  cents. 

The  cyanide  consumption  is  .seldom  under  0.8  lli.  per 
ton  and  .sometimes  as  high  as  2.5  lb.,  according  to  the' 
copper  content  of  the  ore.  A  preliminary  wash  with 
weak  sulphuric  acid  to  remove  the  copper  is  prohibitive 
in  cost,  the  consumption  of  acid  being  about  ."^O  lb.  per 
ton,  owing  to  the  presence  of  dolomite  and  iron  oxide. 
The  average  recovery  for  the  last  12  months  was  83', 
and  the  cost  TT.OSc.  per  ton. 

The  slimes  are  treated  by  a  combination  of  the  de- 
cantation  and  Usher  processes.  Instead  of  using  .sand 
filters  as  clarifiers  for  the  solution  from  the  slime  plant, 
the  solution  is  allowed  to  flow  quietly  into  two  .settlers 
(18  -X  5  ft.),  the  first  having  one  and  the  second  two  par- 
titions of  cocoa  matting  suspended  from  iron  bars  laid 
across  the  vats  transversely  to  the  flow.  The  matting  is 
fastened  to  the  sides  and  rests  on  the  bottom.  These 
settlers  deal  with  1000  tons  of  solution  per  day  for  16 
months  before  requiring  cleaning  out.  They  are  then 
cleaned  out  with  a  fire  ho.se  and  are  ready  again  for  use 
in  three  or  four  hours.  The  average  recovery  from 
slime  is  87.5',,  and  the  cost  79.16c.  per  ton  of  slime. 


precipitation  is  not  recommended.  It  gives  temporary 
relief,  no  doubt,  by  keeping  copper  in  solution,  but  tha 
gradual  accumulation  of  copper  in  solution  detrimental- 
ly aflFects  extraction,  and  the  excess  copper  has  to  be  got 
rid  of  eventually,  either  by  precipitation  or  running 
some  of  the  solution  to  wa.ste. 

If  the  soluble  copper  content  of  the  ore  should  be- 
come abnormally  high,  it  will  be  found  advantageous  to 
have  uncoated  zinc  in  the  first  compartment  to  precipi- 
tate a  proportionally  large  amount  of  copper,  leaving 
the  remaining  compartments  of  lead-coated  zinc  to  pre- 
cipitate the  gold  and  a  portion  of  the  remaining  copper. 
The  first  compartment  of  coppery  zinc  is  taken  out  every 
four  or  five  days  and  immersed  in  dilute  acid  for  a  few 
minutes,  and  returned  to  the  box  along  with  some  new 
zinc  to  fill  the  compartment.  There  is  an  increase  in 
zinc  consumption,  but  the  gold  precipitation  is  good. 

The  precipitation  of  copper  on  zinc  is,  of  course,  ac- 
companied by  a  regeneration  of  cyanide,  thus: 

Cu,(CN)..4NaCN  +  Zn  =  2Cu  -f  Na,Zn(CN).  -f 
2NaCN. 
or 

Cu,(CN),.6NaCN  +  Zn  =  2Cu  +  Na,Zn(CN),  + 

4NaCN, 

consequently  the  cyanide  strength  leaving  the  extractor 

box  is  always  higher  than  that  entering  it,  as  shown  in 

the  table. 
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Cyanide  solutions  containing  copper  depo.sit  this 
metal  readily  on  clean  zinc;  the  copper  forms  a  clcsely 
adherent  metallic  film  or  plating,  which  after  a  time 
coats  the  zinc  so  completely  that  the  precipitation  of 
gold  almost  ceases.  Here  the  lead-zinc  couple  is  used 
with  advantage  for  cupriferous  solutions.  Lead-coated 
zinc  doe.s  not  precipitate  copper  so  readily  from  working 
solutions  as  clean  zinc,  and  the  object  aimed  at  is  not  to 
precipitate  all  the  copper,  but  t»)  keep  the  amount  of 
(■<»pper  in  solution  more  or  less  constant.  If  the  lend 
coating  be  too  light,  too  much  copper  will  be  thrown 
down,  and  more  zinc  will  have  to  be  added  to  the  ex- 
tractors before  cleanup  is  due,  resulting  in  unneces- 
sarily high  conMiiniption  of  zinc.  The  prnctice  in  dip- 
ping is  to  regulate  the  i|uantity  of  /inc  dipped  with  the 
.strength  of  the  leml  solution  so  that  each  100  lb.  of  zinc 
carries  5  lb.  metallic  lead.  That  suits  the  copper  content 
of  the  .solution  here  and  precipitates  about  one-half  of 
the  copper  entering  the  extrattor.s.  while  the  gold  value 
iif  the  effluent  is  seldom  above  .1c.  even  in  the  cold  season. 
Increasing  th  •  iv.inide  strength  as  a   remedy   for  bad 


The  tendency  of  the  copper  to  remain  in  the  stronger 
solution  of  the  sand  boxes  will  be  noted,  the  precipitated 
copper  there  being  41.7',,  as  against  44.4'',  in  the  case 
of  the  weaker  cvanide  .solution  of  the  slime  boxes  with  a 
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lower  copper  content  entering.    One  cubic  foot  of  zinc 
is  allowed  per  ton  of  solution  per  24  hours. 

The  cleanup  t^ikes  place  twice  a  month.  The  top  com- 
partment only  of  each  box  is  taken  out  and  treated  as 
usual  with  sulphuric  acid.  Hisulphate  is  not  used  on 
account  of  difliculty  of  transport  and  inconvenience  of 
handling,  the  mine  being  about  10  miles  from  the  near- 
est railway  station  at  Graskop.  When  all  the  zinc  has 
been  dissolved,  the  copper  is  attacked  by  nitric  acid,  or 
with  sulphuric  and  nitric  acids  toi^ether. 
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Over  700  lb.  of  copper  is  dissolved  out  every  clean- 
up. The  acids  are  added  in  the  proportion  of  1  part 
sulphuric  to  0.44  part  nitric  acid,  and  the  temperature 
should  not  be  under  60°  C.  if  copper  is  to  be  kept  out  of 
the  bullion.  The  precipitate,  kept  in  suspension  by  me- 
chanical stirrers,  is  tested  for  the  presence  of  copper 
after  each  addition  of  acid,  so  as  to  insure  no  more  acid 
being  added  than  is  absolutely  necessary.  When  the 
copper  is  all  in  solution,  the  vat  is  filled  with  water  and 
a  few  pounds  of  size  added  to  assist  settlement,  which 
usually  takes  place  in  five  or  six  hours.  The  solution 
containing  the  zinc  and  copper  is  passed  through  a  sand 
filter  to  catch  any  fine  gold  slime  in  suspension.  The 
surface  of  the  vat  is  skimmed  every  other  month  and  the 
sand  used  as  flux.  The  solution  now  flows  through  a 
stoneware  pipe  to  two  copper  precipitating  vats,  which 
are  filled  with  scrap  iron.  Any  old  iron  is  put  into  these, 
grate  bars,  fire  doors,  worn-out  plates,  battery  screen- 
ing, etc.  Every  four  months  the  vats  are  cleaned  out 
and  the  precipitate  screened  to  keep  out  coarse  iron.  It 
is  air  dried,  thoroughly  mixed,  sampled,  assayed  and 
bagged  in  sugar  sacks.  A  shipment  of  this  precipi- 
tate assayed  10.99  oz.  Au,  123.79  oz.  Ag  per  ton  and 
40.95%  Cu. 

There  is  no  gold  or  silver  in  the  copper  vat  effluent, 
and  only  a  trace  of  copper  toward  the  end  of  the  run. 
It  is  found  that  coarse  iron  gives  a  much  purer  product 
and  by  using  that  exclusively  it  is  hoped  to  bring  the 
precipitate  up  to  over  60%  grade.  The  copper  recov- 
ered is  equal  to  0.13  lb.  per  ton  milled,  and  agrees  fairly 
closely  with  the  difference  between  the  copper  content 
of  originals  and  residues. 

The  washed  gold  slime  is  filter-pressed  and  dried. 
Calcining  is  not  found  necessary  after  using  nitric  acid. 
The  gold  slime  assays  about  30 '"r  Au  and  is  fluxed  with 
25%  borax,  121%  sand  and  12i%  MnO,.  The  bullion 
averages  850  fine.  The  average  total  recovery  from  the 
plant  is  94%  and  the  cost  $1.34. 


Manganese  Ore  in  the  Caucasus 

According  to  a  report  from  the  British  consul  at 
Batum  there  was  a  remarkable  revival  in  the  Caucasus 
manganese  industry  in  1916.  The  Russian  works,  which 
formerly  drew  the  bulk  of  their  supplies  from  the  Niko- 
pol mines  in  South  Russia,  were  unable  to  obtain  suffi- 
cient ore  from  that  source  in  1916,  and  therefore  sup- 
plies from  the  Caucasus  deposits  were  in  greater  de- 
mand. During  the  10  years  preceding  the  war  these 
works  obtained,  through  the  ports  of  Poti  and  Mariupol, 
an  annual  average  quantity  of  about  2,000,000  poods 
(36,000  short  tons).  In  1916,  however,  their  demands 
amounted  to  12,000,000  poods  (217,000  tons).  The 
actual  quantity  of  ore  dispatched  from  Tchiaturi  during 
1916  was  15,755,250  poods  (284,483  tons),  of  which 
9,650,750  poods  (174,253  tons)  were  sent  inland  by  rail 
via  Baku  and  the  remainder  went  to  Poti.  Of  the 
latter  quantity  less  than  half  was  for  shipment  by  the 
Black  Sea  route  to  South  Russia;  the  remainder  was 
added  to  the  stocks  that  were  in  Poti  at  the  outbreak 
of  hostilities  with  Turkey,  and  that  at  the  end  of  1916 
amounted  to  nearly  8,000,000  poods  (144,500  tons) .  Ac- 
cording to  official  figures  the  stock  of  ore  at  Tchiaturi  at 
the  end  of  1916  was  45,000,000  poods  (812,500  tons), 
and  3,000,000  poods  (54,000  tons)  were  calculated  to  be 


in  stock  at  Batum.  Thus  the  total  stock  of  manganess 
ore  in  the  Caucasus  at  the  end  of  1916  was  56,000,000 
poods  (1,011,000  tons),  and  it  would  therefore  appear 
that  the  production  of  ore  in  1916  more  than  kept  pace 
with  the  demand  from  the  Russian  market. 

Notwithstanding  the  fact  that  the  existing  washing 
plants  at  Tchiaturi  are  capable  of  producing  45,000,000 
poods  (812,500  tons)  of  washed  ore  and  that  the  in- 
stallation of  new  plants  at  present  is  costly,  preparations 
for  an  extension  of  washing  plants  were  proceeded  with 
during  the  year  and  several  new  ones  were  installed. 

A  large  number  of  exploration  certificates  were  issued 
by  the  Mining  Department  of  the  Caucasus  in  1916  for 
prospecting  work  on  petroliferous  plots  in  many  parts  of 
Transcaucasia  and  the  northern  Caucasus,  and  also  for 
similar  work  on  manganese-bearing  lands  in  the  district 
of  Sharopan  in  the  Government  of  Kutais. 


Antimony  in  South  Africa 

A  report  from  United  States  Consul  John  P.  Bray,  at 
Johannesburg  in  the  Transvaal  says  that  antimony  ore 
is  found  in  the  Transvaal  at  Gravelotte,  near  the  town 
of  Leydsdorp,  Pietersburg  district.  At  least  four  mines 
were  producing  in  this  district  during  1916,  and  their 
aggregate  sales  and  shipments  amounted  to  722  short 
tons,  with  an  estimated  value  of  $73,419.  Ths  tenor  of  the 
ore  ranges  from  40  to  70%.  This  ore  also  is  found  near 
Steynsdorp,  in  the  Barberton  district  of  the  Transvaal. 
As  yet  no  ore  has  been  produced  from  these  mines,  but  it 
is  understood  that  some  activity  took  place  in  1916  in 
the  surrounding  country,  and  particularly  along  the 
Murchison  Range,  from  which  more  or  less  regular  ship- 
ments were  made  during  the  year. 

With  reference  to  the  occurrence  of  antimony  ore  in 
southern  Rhodesia,  the  report  of  the  Rhodesian  Muni- 
tions and  Resources  Committee  stated  in  part: 

So  far  as  is  known,  the  occurrence  of  antinionite  (sulphide 
of  antimony)  in  Rhodesia  may  be  divided  into  two  types: 
(1)  The  sporadic  gold-bearing  type  characterized  by 
sporadic  distribution  in  quartz  veins  and  schist  bodies.  This 
is  of  granular  texture,  and  it  forms  strings,  patches  and 
large  pockets,  or  it  may  be  disseminated  through  a  schist 
body  in  the  form  of  minute  crystals.  In  the  last-mentioned 
instance  the  mineral  is  the  double  sulphide  of  lead  and  anti- 
mony. (2)  The  type  which  forms  definite  veins,  sometimes 
free  from  quartz.  It  is  a  coarsely  bladed  structure  resem- 
bling that  mined  in  Japan,  and  it  is  to  be  found  4%  miles 
southeast  of  Gatooma,  southern  Rhodesia.  It  is  a  vein  of 
coarse-bladed  antimony  weathering  to  a  pale  yellowish 
ocher,  and  it  is  about  6  in.  wide  and  dips  westerly  at  60  deg. 
This  vein  is  now  being  work  for  the  purpose  of  obtaining 
antimony  ore. 

Antimony  ore  is  distributed  through  the  central  part 
of  Southern  Rhodesia  in  the  belt  of  country  extending 
from  Hartley  to  Belingwe  and  from  Gwelo  to  Selukwe. 
In  this  belt  it  occurs  around  Gatooma,  Que  Que,  and 
Lower  Gwelo,  but  apparently  has  been  considered  of  too 
little  importance  to  make  it  profitable  to  work. 


Nitrate  Production  Costs  in  Chile  have  increased  in  every 
element  since  the  declaration  of  war  in  1914,  according  to 
brokers  quoted  in  Commerce  Report  No.  194.  On  a  produc- 
tion basis  of  Spanish  quintals  of  101.4  lb.,  labor  is  6%d. 
higher  than  before  the  war;  peti oleum,  7d.;  bi«gs,  3d.;  ex- 
plosives, oils,  spares,  iron,  etc.,  2d.;  export  duties,  SMd.; 
making  a  total  increase  of  22d.,  or  about  45c.  It  is  esti- 
mated that  before  the  war  the  average  cost  of  production 
was  slightly  below  $1.22  and  the  average  selling  price  be- 
tween $1.58  and  ?1.64.  These  figures  indicate  a  S7% 
increase  of  the  cost  of  production. 
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Geologic  Formations  of  California  with  Reconnaissance 
GeoloKic  Map.  By  James  Pen-in  Smith.  Pp.  47.  Bul- 
letin 72,  California  State  Mining  Bureau,  San  Francisco. 

Useful  .Minerals  of  the  United  States.  Compiled  by  Frank) 
C.  Schrader,  Ralph  W.  Stone  and  Samuel  Sanford.  Pp. 
412.    Bulletin  024,  U.  S.  Geological  Survey,  Washington. 

Production  and  Value  of  Mineral  Products  in  Michigan  for 

1915  and  Prior  Years,  and  a  Report  on  Michigan  Lime- 
stones. Prepared  under  direction  of  R.  C.  Allen.  6x9 
in.,  pp.  402;  illustrated.  Michigan  Geological  and 
Biological  Survey,  Lansing. 

Chemical  Tests  for  Minerals.    By  Arthur  J.  Burdick.    5x7 
in.;  pp.  93.     $1.2.5.     The  Gateway  Publishing  Co.,  Beau- 
mont, Calif. 
This  is  a  book  written  chiefly  for  the  benefit  of  the  pros- 
pector of  limited  technical  training.     It  gives  simple  qual- 
titative  tests  that  cover  about  everything  the  prospector  is 
likely  to  find  and  is  a  convenient  size  for  taking  into  the 
field. 

The  Utilization  of  Pyrlte  Occurring  in   Illinois   Bituminous 
Coal.     By   E.   A.   Holbrook.     Pp.   4(j;    illustrated.     Cir- 
cular No.  ."),  Engineering  E.\periment  Station,   Univer- 
sity of  Illinois,  Urbana,  Illinois. 
The   possible   recovery   and   utilization  of  pyrite   is   sug- 
gested.    Prices  as  high  as  .$8  per  ton  are  offered  in  market 
and  a  50-ton  plant  can  be  built  for  about  $18,000. 

Pulverized   Fuel   for   Locomotives.     By  John   E.    Muhlfeld. 

Pp.   68;    illustrated.      Locomotive    Pulverized    Fuel   Co., 

30  Church  St.,  New  York. 
Reprint   from    paper   presented   at   American    Society   of 
Mechanical  Engineers'  meeting,  December,  1916.     Contains, 
besides  many  data,  drawings  of  feeders,  fireboxes  and  dry- 
ing plants  for  powdered  coal. 

The  Pan-American   Magazine  for  June,   1917,  published  at 
70  Fifth  Ave.,  New  York,  N.  Y.,-is  devoted  chiefly  to 
articles  on  Bolivia  and  will  be  found  of  much  interest 
and  value  to  all  who  are  interested  in  that  country. 
Articles  on   the  following   subjects   are  given:   Economic 
Conditions  in  Bolivia;   How  the   Industrial  Development  of 
Bolivia  Should  Interest  the  United   States,  by  Adolf o  Bal- 
livian,  consul-general  to  the  United  States;  Transportation 
in  Bolivia,  by  W...W.'R,asor;  Oruro  Mining-Region;  and  the 
Uncia  Mines.     The  'miagazine  is  well  'printed  and  has  espe- 
cially good  illustrations.     Single  copies,  are  25  cents. 

Poor's   Manual    of    Industrials    for    1917.    .Eighth    Annual 
Number.    6x9  in:;  pp.  xliv  +  280'0;'$10.  •  Poor's  Man- 
ual Co.,  New  York.  ■ 
We  can  note  no  material  change  in  the  general  aiTange- 
ment   of    the    regular   annual    volume    of  ',tl^^s.  w«?ll-kno\vn 
manual,  except  a  small  reduction  in  ..the  number  of  pages. 
The  present  issue  contains  a,Kr«^'"deal  of  useful  informa- 
tion about  all  of  the  important  industrial  companies,  intltrrt-" 
ing  mining,  and  gives  the  latest  income  accoMnts'.^n'l  balance 
sheets,  presenting  them   in  most  cases  in  comparative  form, 
HO  that  the  growth  of  the  business  may  be  seen  at  a  glance. 
The  geneial  statistical  information  is  revised  through  Aug, 
1,  and  there  is  a  short  section  in  the  back  of  the  book  giving 
later  data   in  some  instances. 

American  Ilydro-Klectrir  Practice.     A  compilation  of  useful 
data   uikI    information   on   the  design,  construction   and 
operation  of  hydro-electric  systems  from  the  penstocks 
to  di.aitrihution  lines.     By  William  T.  Tuvlor  anil  Dimiel 
H.    Braymer,      !»'i    x    C    in.;    pp.    4.19;    illustniled       *.S 
McGraw-Hill   Hook  Co,,  New  York. 
In  the  preface  the  authors  state  that  no  attempt  has  been 
made  to  create  a  textbook  on  design,  but  have  drawn  lib- 
erally on  the  publisheil  experience  and  solutions  of  system 
problems. 

After  u  general  survey  of  water-power  engineering,  in 
which  numerous  tabUn.  ilingranis  and  formulas  are  given, 
various  plants  iire  dr^ii  ilx'd.  vnch  of  which  serves  as  an 
example  of  what  has  alieady  been  done,  using  low,  medium 
or  high  heads,  descriptions  lirjnif  accompanied  by  plans, 
^...•tinns   nnd    general   details. 


In  the  matter  of  layout  and  selection  of  plant  equipment, 
recent  installations  are  compared  with  former  practice,  the 
overcoming  of  many  difficulties  having  been  successfully 
accomplished,  and  the  general  tone  throughout  the  volume 
is  the  describing  of  what  is  proving  successful,  rather  than 
the  recommending  of  any  cut-and-dried  system  or  apparatus. 

After  giving  general  tables,  costs,  etc.,  special  problems 
are  considered,  both  in  plant  and  line  construction.  Very 
complete  reference  tables  and  system  diagrams  and  classi- 
fied  bibliography  are  appended. 

Compressed  Air.  Theory  and  Computations.  Second  edi- 
tion, revised  and  enlarged.  By  Elmo  G.  Harris.  6  x 
9»4  in.;  pp.  192;  illustrated.  $2.  McGraw-Hill  Book 
Co.,  New  York. 

In  the  preface  to  this  second  edition  the  author  states  that 
it  has  been  prepared  "with  the  view  of  eliminating  errors 
and  ambiguities"  of  the  first  edition,  and  refers  the  reader 
to  "trade  circulars,  of  which  there  are  many  very  creditable 
productions  illustrating  and  describing  a  greater  variety  of 
machines  than  can  possibly  be  shown  in  a  textbook." 

This  statement  is  somewhat  contrary  to  the  text  of  the 
preface  to  the  first  edition,  which  implies  that  that  edition 
is  not  to  be  taken  as  a  textbook,  but  more  as  an  authority 
to  those  "college-bred  men — who  only  are  to  be  trusted  with 
the  designing  of  compressed-air  installations." 

For  the  student  mathematically  inclined  there  are  many 
problems  to  be  solved,  most  of  which  have  already  been 
solved  by  the  manufacturers  and  are  well  understood  by 
the  opei-ators  of  compressed-air  plants. 

Novelty  is  claimed  for  a  number  of  the  tables  appended, 
but  in  each  there  is  something  or  other  which  has  not  been 
taken  into  consideration,  "causing  a  slight  error." 

In  the  new  chapter  on  fans  it  is  stated  that  the  practice 

falls  far  short  of  theoretical   calculations — indicating  that 

mechanics  play  a  more  important  part  in  manufacture  than 

mathematics,  and  the  manufacturer  is  left  to  his  own  testing 

facilities   for  determining  what  his   fans   and   blowers   will 

do  and  the  purchasers  are  taking  the  best  they  can  get. 

The  Value  of  Peat  Fuel  for  the  Generation  of  Steam.     By 

John  Blizard,  B.  Sc.     Pp.  42.     Canadian  Department  of 

Mines,    Mines    Branch,    Government    Printing    Bureau. 

Ottawa,  1917. 

This  report  is  the  third  and  last  of  the  series  giving  the 
results  of  the  investigation  undertaken  some  years  ago  to 
determine  the  value  of  peat  fuel  for  the  production  of  power. 
The  former  reports  dealt  mainly  with  the  production  of 
power  through  the  media  of  gas  producers  and  internal- 
combustion  engines,  while  this  volume  presents  the  results 
obtained  with  peat  when  burned  on  the  grate  bars  of  two 
distinct  types  of  steam  generators.  The  conclusion  reached 
is  that  under  favorable  conditions  peat  fuel  can  be  econom- 
ically utilized  for  the  production  of  power  by  means  of  the 
steam  generator  and  steam  engine,  but  the  controlling  factor 
is  the  cost  of  obtaining  the  peat  and  .delivering  it  to  the 
steam  power  pliant' in  a  sufticiently  dry  state.  This  cost 
must  be^,  less*  than  that  of  a  quantity  of  good  steam  coal 
uqil^'arent  in  heating  value  in  order  to  permit  of  its  com- 
petition. Moreover,  the  fact  that  peat  fuel  as  manufactured 
by  the  only'  known  economic  process  is  much  bulkier  than 
coal  of  ft-ciuivalent' heating  value  must  be  borne  in  mind,  and 
its  -storage  becomes  a  problem  of  importance.  The  max- 
imum cost  per  ton  which  p^>at  fuel  can  stand  and  compete 
with  i'oal  is  governeil  by  the  cost  of  steam  coal  at  the  place 
where  the  power  plant  is  located.  Generally  speaking,  peat 
fuel  for  steam  raising  cannot  compete  with  goo<l  steam  coal 
costing  $5  or  less  per  ton.  But  as  the  price  of  coal  increases, 
as  it  promises  to  do,  peat  fuel,  wherever  large  deposits  of 
peat  are  available,  will  become  a  very  serious  competitor 
of  coal.  It  is.  however,  considered  hardly  likely  that  in  the 
future  any  form  of  fuel  will  be  utilised  for  steam  generation 
for  the  production  of  power,  unless  steam  is  indispensable 
to  the  carrying  out  of  some  chemical  jirocess  or  other  in- 
dustry. So  far  as  the  generation  of  power  is  concerned  the 
more  economical  method  is  the  conversion  of  the  peat  fuel 
into  a  combustible  gas.  which  can  in  this  form  be  burned  in 
a  gas  engine,  or  used  for  heating  furnaces  in  metallurgical 
works.  Many  of  the  Canadian  peats  so  far  examined  have 
a  high  nitrogen  content  which  can  be  recovered  in  the  form 
of  ammonia,  when  the  peat  is  burned  in  a  byproduct  recov- 
ery producer 
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Rawley  Mine,  Saguache  Co.,  Colorado 


fiiiniiiiiiiiii uiiiiniii mill iiiiiii iiiiiiiiiiiiii iiiiiuiiiiin niniiiiiii iiiiiiiiiiiuiiiiiiiiiiii iiiiiiuiuiiiiii iiiiinuniiiiii i;^ 


BlULTUKCS    AND    SUUFACR    PLANT.    HAWLICY    MININI!    CO. 
The  Rawley  mine  is  at  the  north  end  of  the  San   Lui.s  Valley  and  seven  mile.s  from  the  mill.site  at  Shirley,  nn  the  narrow-gage 
liranch  of  the  Denver  &  Rio  Grande  R  R.     A  primary  silver-copper-lead-zinc-pyrite  ore   is   found   as  shoots   ni   vein.s  cutting  through 
•indesite  flows    eajipinf;  nn  older  granite.     The  mine   is  opened  by   a   shaft  and  over  15,000  ft.  of  development  work,   which  extends 
ill  levels  to  a '(li'i)tli  of   12IIII   It.      .\  1   il.-|ilh  the  r.i,-  eoiitains   more  silver  and  less  lead  and  zinc 


STATIONS   OF   MAIN    RAISE   AT   THE    1U50-FT,    LEVEL 
This  is  a  three-compartment  raise  that  is  being  put  up  to  the 

(;uii-ft    level  and  will  be  used  to  handle  the  ore  from  all  the  levels. 

Large  shaft  ::tations  will  be  cut  at  all  levels 


VIEW    IN    SOUTH    STORE    ON    THE    IJOO-KT,     LE\  KL 
The  ore  on  this  level  occurs  in  a   vein   5  5   ft.   wide,   showing  a 
marked    increase   in   silver   and   iron   content,   a   disappearance   of 
lead  and  zinc,  and  no  decrease  in  the  percentage  of  copper 
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TEMPORARY  ORE  BIN'S  AND  MOTOR  TRUCKS  LOADING   ORE 

Six-ton  White  motor  trucks  were  used  for  haulins  ore  from  the  mine  to  railroad  station  at  Villa  Grove,  a  distance  of  18  miles. 
Climatic  conditions  are  excellent  for  an  altitude  of  9700  ft.,  and  the  mine  accessible  throughout  the  eitire  year.  There  are  numer- 
ous veins  on  the  proixrty.  the  Ra'.\  ley  vein  iM-ing  the  mo  t  important.  This  has  been  explored  by  underground  workings  for  over 
lono  ft.  along  the  strike  and  1200  ft.  in  depth.  The  dip  of  the  vein  is  nearly  vertical  and  the  width  vanes  from  a  narrow  seani 
to  '0  ft  averaging  about  BJ  ft.  From  tlie  surface  to  a  poiat  below  the  400-ft.  level  lead  and  zinc  predominate,  with  smaller 
nuantities)  of  iron  and  copper.  Below  this  point  to  the  120U-£t.  level  there  is  an  increase  in  iron  and  copper  and  a  decrease  m 
lead,  zinc  and  silica 


MAIN  tIAn.AOE  Tt'NVEl,  ON  IJOO-fT    I.KVCT.,  OF  RAWLEY    MINK.    BONANZA.  COLO, 
ennlpppd  for  electric  tinulage  and  hao  a  length  of  <i2S0  ft      In  the  tunnel  Is  shown  a  12-ln.  exhaust  pipe  and 
nlongsUle.    a    ;i-ln     eimipressed-i 


In  the  tunnel  Is 
mam 
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JEFFREY  THREE-TON  LOCOMOTIVE  NOW  USED   FOR    HAULAGE   IN   RAWLEY   MINE 


PROPOSED  MILLSITE  AT  SHIRLEY.  LOOKING  TOWARD  THE  RAWLEY  MINE 
The  mine  is  seven  miles  south  and  will  be  connected  by  aerial  tram.  The  tram  will  be  designed  to  handle  30.0  tons  per  shU't 
andwill  cost  about  $150  000  The  Denver  &  Rio  Grande  R.R.  tracks  are  directly  opposite  to  this  millsite  and  all  supplies  ror 
the  mine  will  be  handled  over  the  tram  at  a  greatlv  reduced  cost.  The  ore  will  be  coarse  crnshe  1  at  the  mine.  Further  crushniK 
at  the  mill  followed  bv  classifiers,  Wilfley  tables,  regrinding.  fine  sand  tables  and  flotation  complete  the  treatment.  A  ratio  of 
concentration  of  2 :  1  and  a  95%  exti'action  is  expected  Concentrates  will  be  shipped  to  the  Salida  smeltery,  where  a  »^00,00U 
addition  is  being  built  to  care  for  the  product 
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Text  of  Judge  Bourquin's  Decision  in 
Butte  &  Superior  Flotation  Case 


UMTED  STATES  DISTRICT  COURT 
MIXER ALS  SEPARATION,  LTD,  et  al   i 

r 

BUTTE  &  SUPERIOR  MINING  CO.    J 


No.  8 


Herein  the  court  finds  the  issues  in  favor  of 
plaintiffs  and  against  defendant — that  the  patent 
is  valid  as  to  all  claims  in  issue;  that  defendant 
has  infringed  as  charged  and  now  infringes  by 
the  unlicensed  use  of  the  patent  process,  all  claims 
in  issue  save  5,  6  and  7.  And  therefrom  the  court 
concludes  plaintiffs  are  entitled  to  recover  of  and 
from  defendant  in  accordance  herewith  and  the 
prayer  of  the  bill.  The  decision  and  opinion  at- 
tached is  made  a  part  hereof. 
Aug.  25,  1917.  BOURQUIN,  J. 


FOLLOWING   i.s  the  text  of  Judge  Bourquin's  re- 
cent decision  in  the  case  of  Minerals  Separation, 
Ltd.,  vs.  Butte  &  Superior  Mining  Co.  in  the  Unit- 
ed States  district  court  at  Butte: 

This  is  trial  on  the  merits  of  the  suit  reported  in 
237  Fed.  40  L 

It  involves  the  patent  and  claims  of  the  Hyde  suit 
wherein  the  Supreme  Court  (242  U.  S.  261)  held  the 
patent  valid  but  some  claims  invalid.  The  issues  are  as 
in  the  Hyde  suit,  viz:  Novelty,  invention,  infrincre- 
ment,  and  in  addition  defenses  of  unreasonable  delay 
and  defects  in  di.sclaimer  of  the  invalid  claims,  and 
estoppel  by  reason  of  statements  by  plaintiffs'  counsel 
to  the  Supreme  Court  in  arguing  the  Hyde  suit.  The 
evidence  herein  is  that  submitted  during  25  days  and 
also  the  record  in  the  Hyde  suit.  So  far  as  heretofore 
known  the  nature  and  history  of  the  di.scovery  and  in- 
vention (a  process  of  ore  concentration  by  air  flotation) 
are  fairly  .set  out  in  reports  of  the  Hyde  suit  (242  U.  S. 
261;  214  Fed.  100;  207  Fed.  9.56)  ;  of  the  Miami  suit 

(242  Fed.  ;  237  Fed.  609),  and  of  foreign  suits 

cited  in  a  footnote  on  page 242  Fed.    This  suit  is 

an  important  contribution  and  yet  it  discloses  that 
though  the  u.se  of  the  process  is  very  wide,  extensive  and 
growing,  its  simplicity,  economy  and  succe.ss  still  sur- 
prise and  gratify  the  metallurgical  world  and  its  laws  or 
principles  of  operations  still  interest  and  puzzle  the 
scientists.  "In  the  beginning  it  was  very  little  knowl- 
edge and  mostly  guesswork,  and  since  then  there  has 
been  even.'  year  a  little  more  knowledge  and  still  a 
great  deal  of  guesswork."  testifies  one  of  defendant's 
experts.  Prof.  Bancroft  of  Cornell,  a  physical  chemist 
of  note,  acquainted  with  the  process  since  1006  and 
lecturer  upon  it  since  1912.  Though  speaking  for  him- 
self alone,  the  learned  doctor's  estimate  might  well  be 
applied  to  all,  practical  laymen  and  expert  scientists 
alike. 

At  the  same  time  though  heretofore  somewhat  am- 
biguous and  obscure,  present  knowledge  warrants  the 
conclusion  that  the  gist  of  this  remarkable  and  valuable 
process  and  the  actual  discovery  and  invention  are  that 


whereas  theretofore  in  ore  concentration  air  had  been 
used  in  desultory  and  fugitive  bubbles  as  a  makeshift 
incident  of  and  supplement  to  oil  and  skin  flotation,  air 
can  be  made  to  do  all  the  work  by  creating  in  water-ore 
pulp  modified  by  a  suitable  oily  contaminant  an  infini- 
tude of  bubbles. 

It  is  the  first  of  its  kind,  and  the  patent  sufficiently 
discloses  it  and  methods  to  those  skilled  in  the  art. 

Ambiguity  and  obscurity  were  as  much  due  to  the  ex- 
treme simplicity  of  the  process  as  to  the  inability  then 
and  now  to  know  and  explain  all  its  laws  or  principles. 
The  tendency  was  to  attach  prime  importance  to  reduc- 
tion in  amount  of  oil  used,  when  in  fact  this  is  but  a 
necessary  incident  (for  which  there  are  substitutes  if 
not  equivalents)  to  the  creation  of  the  infinitude  of 
bubbles  that  do  the  work.  De.spite  this  tendency  and 
to  overlook  the  simple  and  obvious,  the  patent  fairly 
clearly  sets  out  the  various  ways  and  means  to  create 
this  infinitude  of  bubbles  and  that  they  do  the  work. 

The  tests  to  determine  which  kind  and  amount  of 
"oily  substance  yields  the  proportion  of  froth  or  scum 
desired,"  that  flotation  is  "mainly  from  the  inclusion  of 
air  bubbles,"  the  froth,  the  agitation,  all  are  so  many 
guides  in  the  patent,  pointing  the  skilled  operator  to 
and  including  the  infinitude  of  bubbles  and  the  degree 
of  agitation  and  amount  of  soap  or  oil  to  produce  such 
bubbles,  as  surely  as  the  word  "crystalization"  points 
to    appropi  iate    temperature    in    Commercial    Co.   .vs 

....  Co.  135  U.  S.  189,  and  the  words  "uttered 
sound"  by  the  "human  voice,"  to  articulate  speech  in  the 
Telephone  Cases,  126,  U.  S.  531. 

Preferential  Affinity  for  Metalliferous  Matter 

Of  the  new  evidence  herein  are  learned  dissertations 
upon  the  philosophy  of  the  process — upon  the  philosophy 
of  bubbles,  the  heart  of  it,  by  Professors  Bancroft  of 
Cornell,  and  Taggart  and  Beach  of  Yale,  and  Drs.  Sadt- 
ler  of  Philadelphia,  and  Grosvenor  of  New  York.  From 
these  it  is  gathered  that  the  mere  introduction  of  par- 
ticles of  air  into  a  liquid  does  not  create  bubbles,  but 
that  they  are  created  by  subsequent  agitation,  either 
applied  or  .self-agitation.  Air  particles  introduced  into 
pure  water  are  incapable  of  creating  bubbles.  The  rea- 
sons are  the  surface  tension  of  the  water  and  the  lack 
of  viscosity  to  create  a  sufl!icient  film  about  the  air 
particles,  compel  the  e.scape  of  the  air  particles  into  the 
atmosphere  and  no  bubble  is  formed.  Some  soaps  and 
oils  possess  the  quality  to  lessen  this  surface  tension  of 
water  and  to  give  or  increase  this  neces.sary  viscosity. 
Their  addition  in  appropriate  quantities  of  water  enable 
air  particles  introduced  therein  to  create  bubbles. 
Rather,  the  meeting  and  co-action  of  water,  oil  and  air 
create  a  film  composed  of  all  three  and  which  surrounds 
the  air  particles.  This  film  is  more  viscous  than  the 
mass  of  the  water,  and  rising  to  the  surface,  the  ten- 
sion of  which  (and  of  the  films)  has  been  reduced  by  the 
oil.  maintains  itself  as  an  air  bubble.  This  quality  of 
oil  is  of  first  importance  in  the  process.  Another  of 
lesser  importance  and  which  all  oils  possess  is  the 
"preferential    affinity    for    metalliferous    matter    over 
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gangue."  Of  lesser  importance,  because  it  is  now  known 
(and  patented),  that  given  another  contaminant  than 
oil,  but  which  possesses  the  lilie  bubble-making  quality 
though  not  the  said  "preferential  affinity,"  the  process  is 
equally  successfully  worked.  Air  also  possesses  this 
"preferential  affinity,"  and  in  view  of  the  foregoing  it 
well  may  be  that  the  capture  as  well  as  the  flotation  of 
the  metallic  particles  is  more  due  to  the  great  volume  of 
air  than  to  the  infinitesimal  oil.  That  in  this  process  air 
without  oil  cannot  capture  and  retain  the  metallic  par- 
ticles, seems  due  to  its  inability  to  create  bubbles  with- 
out oil.  And  why  this  capture  in  any  case,  is  still  of  the 
unsolved  phenomena  of  the  process.  On  the  other  hand, 
water  has  a  preferential  affinity  for  gangue  over  metal- 
liferous matter.  That  is,  it  wets  the  former  more  readily 
than  it  does  the  latter.  And  this  contributes  to  the  pro- 
cess in  that  oil  and  air  displace  water  from  the  surface 
of  metalliferous  matter  more  easily  and  quickly  than 
from  gangue,  and  so  more  readily  capture  and  float  the 
former  than  the  latter.  At  the  same  time,  despite  these 
preferential  affinities,  in  successful  operation  of  the  pro- 
cess the  bubbles  generally  float  more  gangue  than  metal, 
more  in  quantity  but  not  in  proportion,  and  why  is  also 
unsolved. 

Narrow  Range  in  Amount  of  Oil  Required 

There  are  "critical  proportions"  of  any  oil  used  in 
this  process,  perhaps  not  a  sharp  divide,  but  rather 
a  broad  one.  For  the  amount  of  oil  to  produce  suffi- 
cient and  efficient  bubbles  must  depend  on  many  other 
factors,  viz;  the  working  cell  space,  amount  of  water, 
degree  of  agitation,  kind  and  amount  of  ore  and  perhaps 
on  occasion  amount  of  metallic  content,  kind  of  oil,  etc. 
For  example,  if  a  ton  of  ore  be  agitated  in  a  lake  of 
water,  doubtless  a  lake  of  oil  will  be  necessary  to  create 
sufficient  bubbles  to  capture  the  metal  in  the  ore.  But 
with  bona  fide  operations  in  a  good  workmanlike  manner 
— with  the  proportion  of  space,  water,  agitation,  etc., 
such  operations  and  manner  dictate — the  range  in 
amount  of  oil  will  be  narrow  and  well  within  l^r  on 
the  ore.  These  "critical  proportions"  are  like  those 
known  to  and  solved  by  every  child  with  its  pipe  and 
bowl  of  suds.  Too  little  soap,  the  bubbles  are  few, 
small,  fragile,  and  break  quickly.  Too  much  soap,  they 
flow  from  the  pipe  in  a  torrent,  are  heavy,  and  refuse  to 
float.  The  right  amount  of  soap,  the  "critical  propor- 
tions," his  bubbles  are  large,  detach  readily,  and  float 
high,  far  and  for  long.  So  is  it  with  the  bubbles  in 
this  process.  With  excess  oil  but  not  enough  to  defeat 
bubbles  altogether,  though  of  fair  aspect  to  the  eye 
the  bubbles  will  not  do  the  work.  In  the  excess  oil  in  the 
films  the  metallic  particles  do  not  cling  but  swim  or 
slide  to  the  bubble's  lower  surface,  "neck  off" — detach, 
and  sink.  The  untechnical  workman  recognizes  there 
are  "critical  proportions"  of  oil,  and  small  deviation 
from  the  predetermined  amount  in  the  feed,  whether 
more  or  less,  manifests  itself  to  him  in  the  appearance 
of  the  froth  and  poorer  results ;  and  he  knows  and  rem- 
edies the  error  in  oil. 

Metallic  content  of  ore  seems  of  little  importance — 
sometimes  seems  to  require  oil  inversely.  For  ex- 
ample, a  local  operator  with  the  process  upon  ore  from 
the  same  vein  as  defendant's,  uses  0.7  lb.  of  oil  per  ton 
of  ore  of  11.23%  zinc  content,  making  50.j9%  concen- 
trates with  94%  recoveries,  and  in  the  same  plant  uses 


2.83  lb.  of  the  like  oil  per  ton  of  tails  of  0.97%  copper 
content,  making  9.085%-  concentrates  and  0.266%  tails. 
It  is  apparent  it  is  the  air  and  not  at  all  the  oil  that 
floats  the  mineral,  noting  that  in  the  first  of  this  example 
211  lb.  of  zinc  are  floated  by  air  bubbles  in  the  creation 
of  which  only  0.7  lb.  of  oil  is  used.  How  the  air  par- 
ticles are  introduced  into  the  pulp  is  immaterial.  For 
introduced,  they  are  still  particles  and  not  bubbles.  Agi- 
tation subsequent  to  introduction  is  vital  and  alone  can 
convert  air  particles  into  water-oil-air  bubbles.  It  is 
this  subsequent  agitation  that  within  the  claims  of  the 
patent  agitates  "the  mixture  until  the  oil  coated  mineral 
matter  forms  into  a  froth"  or  "to  form  a  froth."  And 
it  is  all  one,  whether  this  be  applied  agitation  or  self 
agitation — the  agitation  set  up  by  the  air  particles 
themselves  in  merely  rising  through  the  mass  and  there- 
by coming  in  contact  with  both  water  and  oil,  all  co- 
acting  to  form  bubbles  which  capture  the  metal.  The 
mineral  particles,  either  oiled  before  or  by  contact  with 
bubbles,  attach  to  and  enter  the  viscous  film  of  the 
bubbles.  The  particles  also  increase  the  viscosity  of  the 
bubble  films,  armor  them  and  increase  their  stability, 
perhaps  as  stays  that  decreasing  the  area  of  unsup- 
ported surfaces,  increase  the  latters'  ability  to  resist 
rupture. 

The  great  mass  of  new  evidence  herein  is  but  cumu- 
lative of  the  Hyde  suit.  The  only  new  publication  is  the 
California  Journal  of  Technology  detailing  a  suggestive 
but  rather  misleading  and  abandoned  experiment,  suffi- 
ciently referred  to  and  disposed  of  in  the  Miami  suit. 

There  is  much  evidence  that  progress  in  the  process 
and  methods  of  operating  it,  now  discloses  that  with 
some  ores  and  some  oils  or  mixtures  of  oils,  the  process 
can  be  fairly  successfully  operated  with  Kc  and  more 
of  oil.  This  is  really  admitted  by  plaintiff  and  is  taken 
as  proven.  But  it  is  also  proven  practically  without  con- 
flict that  in  all  the  operations  with  this  process  not  to 
exceed  0.2%  of  oil  is  used,  save  by  defendant  and  others 
in  like  situation  and  only  since  the  decision  in  the  Hyde 
suit  and  solely  to  avoid  infringement;  that  some  oils  are 
effective  and  more  are  ineffective  to  operate  the  process; 
and  that  the  excess  oil  used  is  useless,  wasted  and  harm- 
ful. 

But  the  defendant  contends  that  this  evidence  demon- 
strates the  process  lacks  novelty  and  invention,  and  that 
because  of  it  the  record  is  substantially  different  from 
the  Hyde  suit  the  decision  there  should  not  control  here, 
and  the  patent  is  and  ought  to  be  held  invalid.  This 
is  without  support  in  the  patent  and  Hyde  decision. 

The  Formation  of  Froth 

In  describing  the  invention  the  patent  refers  to  Cat- 
termole  and  says  that  the  patentees  "have  found  that  if 
the  proportion  of  oily  substance  be  considerably  reduced 
— say  to  a  fraction  of  1%  on  the  ore,"  after  vigorous 
agitation  the  metallic  particles  rise  to  the  surface  in  a 
froth;  that  the  proportion  thereof  varies  considerably 
with  different  ores  and  different  oils,  and  so  it  is  neces- 
sary to  test  "to  determine  which  oily  substance  yields 
the  proportion  of  froth  or  scum  desired."  An  e.xample 
of  a  particular  ore  and  oil  is  of  oil  "say  from  0.02 '"r  to 
0.5%  on  the  weight  of  ore,"  wherein  on  cessation  of 
agitation  "a  large  proportion  of  the  mineral  present 
rises  to  the  surface  in  the  form  of  a  froth  or  scum 
which  has  derived  its  power  of  flotation  mainly  from 
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the  inclusion  of  air  hubbies  introduced  into  the  mass  bv 
the  agitation,  such  bubbles  or  air-films  adhering  only  to 
the  mineral  particles  which  are  coated"  with  the  oil 
which  has  "a  preferential  affinity  for  metalliferous 
matter  over  gangue."  It  adds  that  the  minimum  of  that 
oil  "may  be  under  0.1^,  of  the  ore,  l)ut  this  proportion 
has  been  found  suitable  and  economical." 

The  claims  are  (1)  for  "oily  liquid  .  .  .  .  to  a 
fraction  of  Kr  on  the  ore,"  (2)  for  oleic  acid  "to 
0.02-0. •5''r  on  the  ore,"  and  (3)  for  "a  small  quantity 
of  oil."  These  last  were  held  invalid.  In  upholding  the 
patent  the  Supreme  Court  says  that  "as  described  and 
practiced"  the  process  consists  "in  the  use  of  an  amount 
of  oil  which  is  'critical'  and  minute  as  compared  with 
the  amount  used  in  prior  processes,  'amounting  to  a 
fraction  of  I'r  on  the  ore,"  and  in  so  impregnating  with 
air  the  mass  ....  by  agitation  .  .  .  .  as  to  cause 
to  ri.se  to  the  surface  ....  a  froth  ....  which 
is  composed  of  air  bubbles  with  only  a  trace  of  oil  in 
them,  which  carry  in  mechanical  suspension  a  very  high 
percentage  of  the  metal;"  that  "it  differs  so  es.sentially 
from  all  prior  processes  in  its  character,  in  its  sim- 
plicity of  operation,  and  in  the  resulting  concentrate, 
that  we  are  persuaded  that  it  constitutes  a  new  and  pat- 
entable discovery;"  that  the  facts  are  not  over.stated  by 
Liebmann  that  "the  present  invention  differs  essentially 
from  all  previous  results.  It  is  true  that  oil  is  one  of 
the  substances  used  but  it  is  used  in  quantities  much 
smaller  than  was  ever  heard  of,  and  it  produces  a  re- 
sult never  obtained,  before.  The  minerals  are  obtained 
in  a  froth  of  a  peculiar  character,  consisting  of  air 
bubbles  which  in  their  covering  film  have  the  minerals 
imbedded  in  such  manner  that  they  form  a  complete  sur- 
face all  over  the  bubbles. 

Simplicity  ok  thk  Operation  Is  Startling 

"A  remarkable  fact  with  regard  to  this  froth  is  that, 
although  the  very  light  and  easily  destructible  air 
bubbles  are  covered  with  a  heavy  mineral,  yet  the  froth 
is  stable  and  utterly  different  from  any  froth  known 
before,  being  .so  permanent  in  character  that  I  have  per- 
.sonally  seen  it  .stand  for  24  hours  without  any  change 
having  taken  place.  The  simplicity  of  the  operation,  as 
compared  with  the  prior  attempts,  is  startling.  All  that 
has  to  he  done  is  to  add  a  minute  quantity  of  oil  to  the 
pulp  to  which  acid  may  or  may  not  be  added,  agitate  for 
from  2J  to  10  min.  and  then  after  a  few  .seconds  collect 
from  the  surface  the  froth  which  will  contain  a  large 
percentage  of  the  minerals  present  in  the  ore;"  that  the 
Court  is  convinced  "that  the  small  amount  of  oil  used 
makes  it  clear  that  the  lifting  force  which  separates  the 
metallic  particles  of  the  pulp  from  the  other  substances 
of  it  is  not  to  be  found  principally  in  the  buoyancy  of 
the  oil  u.sed,  as  was  the  case  in  prior  processes,  but  that 
this  force  is  to  l»e  found.  chieMy.  in  the  buoyancy  of  the 
air  bubbles  introduce<l  into  the  mixture  by  an  agitation 
greater  than  and  different  from  that  which  had  been 
resorted  to  before  and  that  this  advance  on  the  prior 
art  and  the  resulting  froth  concentrate  so  different  from 
the  product  of  other  processes  make  of  it  a  patentable 
discovery  as  new  and  original  as  it  has  proved  useful 
and  economical;"  that  the  Court  agrees  with  the  House 
of  Lorda'  decision  that  the  process  is  not  one  before  de- 
.wribed  hut  a  new  method  in  which  flotation  is  by  the 
"buoyancy  of  air  bubbles;"  that  tests  to  determine  the 


necessary  "amount  of  oil  and  the  extent  of  agitation," 
and  "the  range  of  treatment  within  the  terms  of  the 
claims,"  satisfy  the  law;  but  that  while  the  patentee 
"discovered  the  final  step,  precedent  investigations  were 
so  informing  that  this  final  step  was  not  a  long  one 
^and  the  patent  must  be  confined  to  the  results  obtained 
l)y  the  use  of  oil  within  the  proportions  often  described 
in  the  testiniony  and  in  the  claims  of  the  patent  as 
'critical  proportions'  'amounting  to  a  fraction  of  Kr  on 
the  ore,'  and  therefore  ....  the  patent  is  valid  as  to 
claims  Nos.  1,  2,  3,  5,  6,  7  and  12  .  .  .  .  but.  .  .  . 
invalid  as  to  claims  9,  10  and  11."  Those  held  invalid 
are  those  heretofore  referred  to  as  (3).  It  seems  clear 
neither  patent  nor  decision  undertakes  to  say  the  pro- 
cess depends  upon  less  than  l',  of  oil  or  is  inoperative 
with  I'r  or  more  of  oil. 

Patent  Refers  to  Fraction  of  One  Per  Cent.  Oil 

It  is  true  that  in  the  beginning  and  during  the  Hyde 
suit  the  patentees  inclined  so  to  believe,  or  at  least  be- 
lieved better  results  would  be  obtained  with  a  fraction 
of  fr  of  oil.  Perhaps  limited  investigation  and  ex- 
perience with  few  ores  and  oils  justified  the  belief. 
Indeed,  all  experience  to  date,  plaintiffs',  defendant's, 
strangers',  demonstrates  that  with  any  ore  and  any 
efficient  oil,  less  than  I'r  of  oil  gives  better  results,  all 
circumstances  considered.  The  "critical  proportions" 
referred  to  seems  absent,  in  terms,  from  the  patent,  and 
ought  not  to  be  adversely  inferred  in  disregard  of  con- 
struction in  favor  of  the  patentee  where  the  patent  is 
ambiguous.  The  patent  de.scribes  oil  "considerably  re- 
duced," and  refers  to  a  "fraction  of  1',  "  by  way  of  ex- 
ample. And  though  some  claims  limit  oil  to  such  frac- 
tion, and  a  limited  range  within  it,  others  are  for  "a 
small  (|uantity"  and  for  that  reason  held  invalid  by  the 
Supreme  Court.  With  the  later  knowledge  of  this  suit, 
it  is  doubted  that  such  would  be  the  decision  now.  It 
is  to  be  observed  that  this  limitation  of  the  patent  in- 
dicates the  Supreme  Court  believed  the  proce.ss  might 
l)e  operative  with  l',  and  more  of  oil,  and  contemplated 
that  this  would  not  defeat  the  patent  but  might  affect 
infringement.  If  the  patent  is  limited  to  the  use  of 
a  fraction  of  1',  of  oil,  that  the  proce.ss  can  be  operated 
with  I'r  and  more  is  not  material  to  validity  though 
it  may  be  to  infringement.  For  if  a  patentee  limits  his 
claim  voluntarily  or  because  he  does  not  know  the  ex- 
tent of  his  invention,  he  abandons  the  excess  and  the 
patent  is  valid  to  the  extent  of  the  claim.  If  it  be  con- 
ceded that  new  evidence  might  warrant  and  demand  that 
a  Trial  Court  hold  invalid  a  patent  by  the  Supreme 
Court  held  valid,  such  evidence  nnist  be  unequivocal, 
clear  and  convincing,  in  tiualily  and  quantity  that  in- 
spires confidence  and  produces  conviction  that  the  ]iat- 
ent  is  invalid  and  that  the  Supreme  Court  would  so  de- 
termine beyond  a  roasonalile  doubt.  Not  only  does  it 
fail  here,  but  it  strengthens  the  conviction  that  the  pat- 
ent is  valid. 

The  di.sclaimcr  to  conform  to  the  Supreme  Court's 
decision  that  claims  0.  10  and  11  are  invalid,  was  filed 
107  days  after  .said  decision  and  after  mandate  but  be- 
fore expiration  of  time  for  rehearing.  It  was  timely 
filed.  In  substance  it  fairly  conforms  to  the  language 
of  the  decision,  disclaiming  "from  claims  0.  10  and  11 
.  .  .  any  process  of  concentrating  powdered  ore.s 
excepting  where  the  results  obtaine<l  arc  the  result,s  ob- 
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tained  by  the  use  of  oil  in  a  quantity  amounting  to  a 
fraction  of  1%  on  the  ore."  The  parties  differ  in  its 
interpretation  even  as  they  do  in  respect  to  the  decision. 
Written  words,  not  oral  claims,  control.  The  patent 
claims  included  what  the  patentees  were  entitled  to  and 
more.  The  decision  pointed  out  the  excess.  The  pat- 
entees disclaim  the  excess.  They  can  safely  rely  upon 
the  decision,  and  a  disclaimer  conforming  to  the  langu- 
age of  the  decision  is  sufficient.  The  patent  valid,  de- 
fendant admits  infringement  from  before  suit  com- 
menced to  Jan.  7,  1917,  and  denies  infringement  there- 
after. During  the  period  of  admitted  infringement  it 
applied  the  process  to  some  1,598,000  dry  tons  of  crushed 
ore,  the  tailings  from  water  concentration,  of  mineral 
zinc  content  by  yearly  averages  as  follows:  1913, 
15.U^'c  ;  1914,  U.UVc-,  1915,  13.66^r  ;  1916,  12.89^o. 
Oil  used  by  yearly  averages  is  as  follows:  1913,  5.58 
lb.;  1914,  2.22  lb.;  1915,  1.49  lb.;  1916,  1.43  lb.  The 
concentrate  grade  by  yearly  averages  is  as  follows: 
1913,  47.60%;  1914,  53.03%;  1915,  54.62%;  1916, 
53.83%,  and  recoveries  (apparent)  likewise,  are  for 
1913,  80.03%;  1914,  86.08%;  1915,  90.18%;  1916,  92.- 
63%.  Progress  is  indicated  by  leaner  ores,  less  oil, 
higher  grade  concentrates,  greater  recoveries,  all  coin- 
cident with  advancing  time. 

Process  Modified  by  Defendant 

It  is  noted  that  the  process  is  responsible  for  advance 
in  methods,  devices  and  machines  for  its  operation. 
To  describe  briefly  defendant's  operations  during  ad- 
mitted infringement,  the  water-concentrate  tailings,  oil 
added,  flowed  to  the  head  of  a  pyramid  machine  of  seven 
cells  in  series,  each  cell  containing  a  revolving  perpen- 
dicular spindle  and  horizontal  blades,  and  having  two  op- 
posed spitzkasten.  The  agitation  was  very  violent.  The 
tails  from  each  cell  flowed  by  gravity  to  the  cell  imme- 
diately below,  those  from  the  last  cell  flowing  to  Callow 
air  cells  which  produced  froth  middlings  returning  to 
the  head  of  the  pyramid,  and  tails,  to  waste.  The  first 
three  cells  of  the  pyramid  produced  froth  rougher  con- 
centrates which  flowed  to  cleaners,  and  the  other  cells 
produced  froth  middlings  which  returned  to  the  head  of 
the  pyramid.  The  rougher  concentrates  passed  through 
five  cleaner  cells  for  washing.  This  produced  concen- 
trates which  flowed  to  and  through  five  re-cleaner  cells, 
and  tails  which  returned  to  the  head  of  the  pyramid. 
The  re-cleaners  produced  final  concentrates,  and  tails 
which  returned  to  the  head  of  the  cleaner.  Commencing 
Jan.  7,  1917,  the  defendant's  methods  are  as  before,  save 
pneumatic  as  well  as  mechanical  agitation  is  employed  in 
•  the  lower  four  cells  of  the  pyramid,  some  spitzkasten  are 
blocked,  an  additional  cleaner  operation  is  used  and  from 
which  for  some  unexplained  reason  8.65%  zinc  tails 
go  to  waste,  and  oil  in  amount  1%  and  more  on  the  ore 
is  used.  Defendant,  not  very  insistently,  claims  results 
for  this  latter  period  are  more  profitable  than  for  the 
former,  but  plaintiffs'  analysis  (neither  denied  nor  criti- 
cized and  beyond  both)  of  defendant's  reports  and  tabu- 
lations makes  manifest  the  fact  is  otherwise  to  the  ex- 
tent of  about  $1.75  per  ton  of  ore — an  enormous  loss  on 
45,000  tons  monthly.  There  is  considerable  like  testi- 
mony in  reference  to  operations  by  other  infringers. 
However,  coming  as  it  does  after  very  large  operations, 
investigations  and  experiments  of  several  years,  after 
the  Supreme  Court's  decision  in  the  Hyde  suit,  it  is 


incredible  that  use  of  20  lb.  of  oil  per  ton  results  in  more 
profit  than  li  to  4  lb.  per  ton.  If  it  does,  these  great 
concerns  would  not  have  waited  to  discover  the  fact  and 
employ  it,  until  after  the  said  decision.  Defendant  prac- 
tically admits  that  it  now  uses  the  present  amount  of  oil 
merely  to  avoid  the  patent.  It  is  done,  says  its  counsel 
in  argument,  "because  the  Supreme  Court  has  said  it  is 
not  at  liberty  to  use  less  than  I  %  "  and  "out  of  abund- 
ance of  caution"  it  uses  "more  than  1%."  The  evi- 
dence likewise  persuades.  If  the  excess  oil  were  effec- 
tive and  useful  and  not  inert,  useless  and  harmful,  it 
would  be  without  the  claims  of  the  patent,  would  be  of 
that  the  patentees  abandoned  to  the  public,  and  would 
involve  no  infringement. 

Plaintiffs'  Claim  that  Wasteful  Excess  of  Oil  Is 
Used  to  Evade  Patent 

Plaintiffs  somewhat  laboriously  argue  that  though  the 
Supreme  Court  held  that  the  claim  for  use  of  "a  small 
quantity  of  oil"  to  produce  froth  is  too  broad  and  so 
invalid,  yet  since  the  court  identifies  the  invention  by 
the  "results  obtained"  though  confining  it  to  the  "re- 
sults obtained"  by  the  use  of  oil  "amounting  to  a  frac- 
tion of  1%  on  the  ore,"  the  import  of  the  decision  is 
that  if  the  results  obtained  by  operation  of  the  process 
with  oil  in  amount  1%  and  more  on  the  ore  are  like  and 
the  same  results  obtained  with  a  fraction  of  l'"r  of  oil, 
it  is  within  the  patent  and  is  infringement.  This  is 
more  ingenious  than  sound,  and  would  deprive  the  de- 
cision of  effect.  The  court  does  not  confine  the  patent 
to  the  like  or  same  results  obtained,  but  to  the  results 
obtained  by  the  use  of  a  fraction  of  1^^  of  oil  on  the  ore. 
It  is  believed,  however,  that  the  court  employs  the  word 
"use"  in  its  or  the  ordinary  sense  of  beneficial  service. 
Patent  law  is  not  concerned  with  the  useless,  and  a 
valuable  result  sought  is  not  "obtained"  by  but  despite 
the  use  of  an  excess  of  an  essential  ingredient,  which 
excess  renders  no  or  ill  service.  From  the  evidence  it 
appears  the  larger  part  of  the  oil  used  by  defendant  and 
all  in  excess  of  a  fraction  of  I'",  on  the  ore,  if  not  inert 
is  ineffective,  wasted  and  injurious  to  the  process  and 
results.  Before  Jan.  7,  1917,  defendant  used  only  pine 
oil  and  about  1.43  lb.  per  ton  of  ore,  with  excellent 
results.  Since  said  date  it  uses  a  mixture  of  20  to  24  lb. 
of  oil  per  ton  of  ore,  made  up  of  18'^c  of  pine  oil,  12% 
of  kerosene  oil,  and  70%  of  fuel  oil,  with  poorer  results. 
The  kerosene  and  fuel  oil  are  petroleum. 

As  before  stated  many  oils  are  ineffective  to  operate 
the  process,  and  that  is  because  they  have  not  the  quality 
that  contributes  to  bubble  making.  What  this  quality 
consists  of,  wherein  it  lies,  does  not  appear.  With  these 
ineffective  oils,  agitation  will  not  produce  froth  and  so 
there  is  no  flotation  of  the  metallic  particles.  One  of 
defendant's  witnesses  testifies  that  in  the  laboratory  and 
plant  of  the  Utah  Copper  Co.,  one  thousand  oils  have 
been  tried,  of  which  but  two  mixtures  give  satisfaction. 
Petroleums  seem  generally  ineffective,  by  the  evidence 
of  both  parties,  though  some  of  defendant's  witnesses 
testify  to  sometime  successful  experiments  with  them. 
Incidentally,  there  is  suspicion  that  with  experiments,  as 
with  figures,  can  be  done  anything  for  or  against,  with- 
out impropriety  in  the  operator.  Some  petroleums  are 
used  in  limited  quantities  but  always  in  combination 
with  a  recognized  bubble-making  oil,  and  only,  it  is  said, 
for  a  somewhat  bubble-stabilizing  effect.     Defendants 
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present  mixture  of  oil  contains  more  pine  oil  on  the  ore 
than  it  used  alone  before  Jan.  7,  1917.  The  other  factors 
the  same,  it  is  obvious  the  excess  petroleums  in  the  mix- 
ture are  responsible  for  the  poorer  results. 

Defendant  uses  the  patent  process,  uses  plaintiffs'  in- 
vention of  ore  concentration  by  air-bubble  flotation,  uses 
the  same  elements  in  the  same  combination  in  the  same 
way  with  the  same  function  to  the  same  but  poorer  re- 
sults; and  exceeding  the  patent  claims  in  reference  to 
one  ingredient  (oil),  uselessly,  wastefully  and  injuri- 
ously and  merely  with  intent  to  avoid  the  letter  of  the 
patent,  does  not  avoid  infringement.  The  addition  of 
the  excess  oil  no  more  adds  to  or  changes  the  process, 
no  more  avoids  infringement,  than  would  the  addition  of 
milk  or  other  useless  substance  not  a  part  of  the  pro- 
cess. The  excess  oil  exercises  either  no  function  or  less 
efficiently  exercises  the  same  function  in  the  same  way 
as  the  limited  oil,  and  to  the  same  but  poorer  results. 
To  secure  to  patentees  their  invention,  the  law  looks 
quite  through  mere  devices  and  forms,  to  the  substance 
of  things.  And  if  in  substance  the  invention  is  taken, 
if  the  thing  that  does  the  work  is  taken,  all  devices 
to  evade  the  letter  of  the  patent  avail  nothing  to  escape 
the  consequences  of  infringement.  Neither  principle 
nor  authority  to  the  contrary,  is  cited  or  known  to  the 
court. 

In  the  matter  of  estoppel  affecting  infringement,  it 
suffices  to  say  neither  in  pleading  nor  proof  do  the  ele- 
nents  of  estoppel  appear.  Although  the  evidence  is  of 
treat  volume  and  the  arguments  of  relative  length,  all 
have  been  carefully  considered  but  require  no  additional 
reference  herein. 

The  patent  is  valid  in  respect  to  all  claims  involved. 
Defendant  throughout  has  infringed  and  now  infringes 
all  .said  claims  save  5,  6  and  7,  and  decree  accordingly. 


Gold  and  Silver  Production  in   1916 

The  corrected  and  revised  statement  of  gold  and  sil- 
ver production  in  the  United  States  in  the  calendar 
year  IDIG,  prepared  jointly  by  the  Bureau  of  the  Mint 
and  the  Geological  Survey  has  just  been  issued  and 
shows  that  the  preliminary  estimate  made  in  January 
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was  rather  conservative,  though  the  differences  were  not 
large.  The  revised  figures  give  the  total  production  of 
gold  in  191(5  at  4,479,057  oz.,  or  $92,.590,300  in  value,  or 
greater  than  the  January  estimate  by  $27:5,900;  while 
the  output  of  silver  was  74,414,802  oz.  fine,  which  is 
J, 533. 002  oz.  more  than  the  January  figures. 

As  compared  with  the  report  for  1915,  the  gold  value 
showed  a  decrease  of  $8,445,400,  or  8.36^  .  The  falling 
off  was  generally  distributed  among  the  more  important 
gold-producing  states,  being  most  marked  in  Colorado 
and  Nevada;  while  South  Dakota  showed  a  small  gain. 
In  gold  production  California  again  came  first,  notwith- 
standing a  decrease  of  $567,000.  Colorado  was  second. 
Alaska  third  and  Nevada  fourth.  In  a  .second  group, 
considerably  behind  the  first.  South  Dakota  was  the  fifth 
state  in  amount.  Montana  sixth.  Arizona  seventh  and 
Utah  eighth.  Eleven  states  produced  over  $1,000,000 
each.  The  Philippines  reported  a  gain  of  $193,300  or 
14.6'r ,  which  was  largely  due  to  the  extension  of 
dredging  operations. 

In  the  total  production  of  silver  the  change  was  small, 
a  decrease  of  546,273  oz.,  or  0.73'r.  The  larger  de- 
creases were  in  Idaho  and  Nevada;  Colorado  and  Utah 
showing  small  gains.  Montana  was  the  largest  silver 
producer  in  1916,  Nevada  being  second,  Utah  third 
and  Idaho  fourth. 


Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  June. 
1917,  and  the  first  six  months  of  the  year,  are  reported 
l>y  the  Department  of  Commerce  as  follows: 
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120.9)5 

1.962.715 

1.454.978 

11.848.422 

15.548 

162.552 
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I. .till  92.828.980  619,267.595 

The  weight  of  ore  exported  in  June  was  6560  tons; 
of  concentrates,  63  tons. 

Imports  of  copper  into  the  United  States  in  June 
and  the  first  half  of  1917,  are  reported  by  the  Depart- 
ment of  Commerce  as  follows: 


Ore  and  ennrenl  rates.  cnnlentH 

Matte  and  refiuliiti.  etr 

llnrefined.  in  bnis,  pip*,  et.' 
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Old.  ete  ,  for  niantifaeliire 
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Material  imported  in  June  was  39.942  tons  ore,  14,207 
tons  concentrates  and  1178  tons  matte  and  regulus,  etc. 


Minerals  Separation  vs.   .Miami 

We  are  informed  that  there  has  been  n  dcci.sion  in  the 
suit  of  Minerals  Separation  against  Miami  Copper  Co., 
tried  in  the  United  States  district  touri  at  Wilming- 
ton. Del.  The  report  of  the  scope  nf  the  decision  .'is 
sent  us  by  the  attorneys  for  Minerals  Separation  is  de- 
clared by  the  attorneys  of  the  Miami  Copper  Co.  to  con- 
tain substantial  inaccuracies.  We  therefore  refrain 
from  making  any  announcement  until  wo  can  get  a 
.statement  in  which  the  attorne.vs  for  both  sides  can 
concur. 
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Dredging  in  the  Nechi  Valley 


Dredging  results  of  the  Patn  and  Nechi  com- 
panies in  Colombia  arc  reported  for  the  last  fis- 
cal period  and  ChairiHa)/-  Baker  of  the  holding 
company — Oroville  Dredging  Co.,  Ltd. — reviews 
the  peculiar  position  of  the  Nechi  company  ivith 
respect  to  the  effect  of  the  British  excess-profits 
tax  on  a  mining  company  just  coming  into  full 
production. 

THE  Oroville  Dredging  Co.,  operating  the  Nechi 
Valley,  Colombia,  S.  A.,  in  its  annual  report  for  the 
year  ending  Sept.  30,  1916,  states  that  in  Pato 
fields  1,484,721  cu.yd.  of  material  dredged  returned 
$719,493,  an  average  of  48.5c.  per  cu.yd.  Notwithstand- 
ing abnormal  costs  of  repairs  and  war  prices  for  materi- 
als and  freights,  field  costs  averaged  only  12.46c.  per 
yard. 

The  Nechi  dredge  handled  1,617,975  cu.yd.  for  a  re- 
covery of  $651,068,  an  average  of  49.27c.  per  yd. 
Field  costs  were  9c.  per  yd.  including  5c.  per  yd.  for 
repairs  which  under  normal  conditions  would  not 
have  exceeded  2c.  With  the  addition  of  £1000  per  month 
rental  paid  to  Pato  Co.  for  the  use  of  their  plant,  the 
proportion  of  expenses  charged  Nechi  on  the  London 
books  plus  depreciation,  the  field  costs  for  the  period 
amounted  to  15.20c.  per  yard. 

Nechi  Dredge  Worked  Only  58 ':r  of  Time 
The  Nechi  dredge  commenced  operations  on  Sept.  1, 
1915.  In  consequence  of  the  suspension  of  operations  at 
various  times,  owing  mainly  to  the  necessity  for  altera- 
tions in  the  construction  of  the  dredge  and  the  erection 
of  new  bucket  plant  and  a  shortage  of  water  power 
for  a  certain  period  during  the  dry  season,  the  dredge 
was  employed  for  only  58 'ri  of  the  possible  running 
time.  In  the  early  days  of  the  Nechi  operation,  the 
management  decided  that  it  would  be  prudent  to  oper- 
ate the  dredge  along  the  banks  of  the  river,  so  as  to 
create  a  wall  against  heavy  floods  during  the  rainy 
season,  and  it  was  thought  advisable  for  rapidity  in 
work  not  to  operate  the  dredge  at  its  grefatest  operating 
depth,  so  that  while  that  work  was  being  done  a  much 
lower  average  per  cubic  yard  was  obtained  than  would 
have  been  the  case  if  dredging  had  been  done  to  bed- 
rock. To  this  fact  may  be  largely  attributed  the  aver- 
age of  only  49.27c.  per  cu.yd.,  while  the  operating  costs 
were  affected  by  the  fact  that  the  dredge  only  worked 
58%  of  the  normal  running  time,  due  mainly  to  certain 
defects  in  dredge  construction. 

Chairman  Frederick  W.  Baker  at  the  annual  meeting 
in  London,  recently,  commented  on  the  peculiar  position 
in  which  the  Nechi  company  finds  itself,  as  follows: 
"Work  carried  on  during  the  current  year  has  con- 
firmed the  high  value  of  the  gravels  on  the  Nechi  prop- 
erty, and,  while  I  do  not  think  that  the  results  which 
we  are  now  obtaining  during  this  current  year  will  ex- 
ceed materially  the  results  for  the  period  under  review, 
I  think  I  can  state  with  the  greatest  assurance  that, 
were  it  not  for  war  conditions  and  the  excess-profits 
situation,  we  could  earn  from  this  property  in  any  year, 


until  we  have  exhausted  the  high-grade  ground,  an 
amount  equal  to  approximately  twice  the  earnings  for 
the  period  ended  Sept.  30,  1916,  and  probably  at  a  large 
reduction  in  operating  cost. 

"1  now  come  to  a  point  where  it  will  be  necessary 
to  consult  with  you  as  to  what  your  wishes  may  be 
in  operating  the  Nechi  property,  judged  from  the  point 
of  view  of  our  position  as  it  will  be  affected  by  excess- 
profits  duty.  Unfortunately  we  had  no  pre-war  stand- 
ard, and  we  are  therefore  assessable  for  excess  profits 
after  such  allowances  as  the  revenue  authorities  or  the 
Board  of  Referees  might  be  willing  to  give  us,  at  the 
rate  of  60%  assessment  on  our  earnings  for  1915-16, 
at  the  same  rate  for  this  year,  and  at  the  rate  of  80% 
for  1917-18,  and  in  my  judgment  it  certainly  would  be  a 
reflection  on  the  good  sense  of  the  Treasury  authorities 
if  they  should  show  us  no  special  consideration  in  re- 
spect of  this  form  of  taxation  having  regard  to  the 
facts  which  I  shall  put  before  you.  We  can  all  readily 
understand  that  mining  companies  operating  base  metals 
should  be  assessable  for  excess-profits  tax,  having  regard 
to  the  enormous  appreciation  that  has  taken  place  since 
the  commencement  of  the  war  in  such  metals  as  iron, 
copper,  tin,  lead,  zinc,  and  some  of  the  rare  metals,  and 
it  is  abundantly  clear  that  companies  operating  this 
class  of  mines  have  had  their  profits  abnormally  swollen 
owing  to  the  large  appreciation  in  the  metals  produced 
and  sold  by  them,  in  addition  to  which  few  of  these  com- 
panies have  started  since  the  commencement  of  the 
war.  Most  of  them  have  had  a  pre-war  standard,  and 
they  are  only  assessed  on  the  excess  over  their  pre-war 
standard  of  profit.  Because  we.  unfortunately,  had  no  ' 
pre-war  standard  we  are  to  be  assessed  on  every  shill- 
ing earned,  subject  to  certain  concessions  based  on  risk, 
duration  of  life  of  the  property  and  interest  on  capital 
actually  invested. 

"Now,  what  is  our  position?  We  are  producing  a 
commodity  which  the  government  wants.  The  produc- 
tion of  this  commodity  is  costing  us  more,  owing  to  the 
increase  in  price  for  all  supplies,  labor,  insurance, 
freight,  etc.,  than  before  the  war.  We  receive  no  cor- 
responding premium  or  appreciation  in  the  market  for 
the  product  we  produce,  and  on  top  of  this  we  have  to 
look  forward  to  what  you  might  almost  call  a  confisca- 
tion of  our  earnings,  if,  as  is  possible  next  year,  80% 
of  these  earnings  are  to  be  paid  to  the  government  in 
the  form  of  excess-profits  tax,  in  addition  to  the  ordi- 
nary income-tax  deduction. 

Practical  Confiscation  of  Earnings  Threatened 

"Now,  gentlemen,  this  company,  as  now  equipped, 
could  earn  approximately  an  income  of  over  £200,000 
a  year  until  the  richer  gravels  are  worked  out,  and  it 
is  for  you  to  determine  what  policy  you  want  us  to  fol- 
low. Are  you  prepared  to  authorize  us  to  work  the 
property  at  its  full  capacity  in  the  richer  ground  and 
pay  from  60  to  80' c  of  our  earnings  away  in  the  form 
of  excess-profits  tax?  We  as  a  board  have  no  desire  to 
avoid  in  any  way  the  reasonable  and  proper  responsi- 
bilities that  attach  to  us  and  to  you  as  shareholders, 
and  we  wish — and  we  feel  that  you  would  also  wish — 
that  this  company  should  bear  its  full  share  of  the  bur- 
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den  of  the  cost  of  this  war,  providing  always  that  these 
burdens  are  borne  equally  by  all.  But  we  feel  that  our 
case  is  one  of  peculiar  hardship,  for  we  are  not  gettingr, 
as  operating  base-metal  mines  are,  the  benefit  of  the 
enhancement  in  value  of  the  metal  produced.  On  the 
contrary,  oui  gold  is  costing  us  more  to  produce,  and, 
notwithstanding  this  fact,  we  are  being  put  on  the  same 
basis  for  taxation  purposes  as  base-metal  mines,  whose 
profits  have  been  enormously  enhanced  by  the  increase 
in  the  cost  of  the  commodity  they  are  producing,  so 
that  they  can  well  afford  to  pay  the  full  burden  of  excess- 
profits  tax  where  we  should  not — anyhow,  not  in  the 
same  proportion — and  we  as  a  board  feel  disposed  to 
recommend  that,  unless  we  get  some  reasonable  and 
fair  treatment  from  the  revenue  authorities,  our  clear 
duty  to  you  is  to  suggest  that  the  dredge  be  put  to 
work  on  the  poorer  gravels  until  the  relief  from  inor- 
dinate and  excessive  taxation  would  enable  us  to  work 
out  the  richer  gravels,  so  that  in  this  way  you  may 
earn  some  profit  for  the  risk  you  have  taken  and  the 
long  patience  displayed  by  you  in  the  past.  I  am  verj' 
hopeful  that  when  the  peculiar  hardships  of  our  case 
are  properly  put  before  the  authorities  they  will  take  a 
reasonable  view  and  enable  us,  by  operating  at  the  full- 
est capacity,  to  do  as  well  for  you  as  the  present  cir- 
cumstances of  the  war  would  justify,  to  do  as  well  for 
the  government  as  everyone  of  us  would  wish  to  do  and, 
in  addition,  enable  us  to  furnish  as  large  an  output  of 
gold  to  the  countr>'  as  the  means  at  our  disposal  would 
enable  us  to  produce." 

Reasonable  Taxes  Acceptable 
When  a  stockholder  remarked  that  he  had  expected  to 
hear  something  with  regard  to  the  extra  sixpence  which 
the  Board  promised  to  the  stockholders  last  year,  the 
chairman  said  that  the  point  raised  by  the  speaker  was 
affected  by  the  excess-profits  tax,  that  the  directors 
hardly  knew  where  they  stood  in  this  matter  and 
that  there  were  really  two  questions  involved.  Did 
the  shareholders  want  the  directors  to  pay  nothing  to 
the  government  if  they  could  get  out  of  paying,  or  did 
they  want  the  board  to  pay  what  they  ought  to  pay  in 
times  like  the.se  providing  that  the  amount  was,  in  their 
judgment,  reasonable  and  proper?  His  own  view  was 
that  every  company  and  ever>-  Englishman  had  an  ob- 
ligation to  his  government  in  these  times,  and  he  did  not 
think  this  company  would  want  to  evade  that  obligation 
in  any  way.  The  directors  had  placed  the  whole  matter 
in  the  hands  of  a  very  able  accountant,  who  was  taking 
it  up,  not  with  the  Board  of  Referees,  but  with  the  In- 
land Revenue  Authorities,  and  he  believed  there  was  a 
.strong  inclination  on  the  part  of  the  Treasury  to  meet 
the  situation  in  respect  of  gold  mining  in  a  fair  way. 
If  they  did  that  and  gave  the  company  an  allowance 
for  risk— which  was  a  big  item— for  life — and  in  the 
Nechi  the  life  of  the  property  in  the  richer  gravels  was 
a  short  one — and  for  capital,  the  directors  would  be 
quite  prepared  to  work  to  the  full  capacity.  He  sug- 
gested that  the  shareholders  should  give  discretion  to 
the  Board  to  operate  the  property  in  a  way  which  would 
be  best  for  the  shareholders  and  at  the  .same  time 
best  for  the  country.  They  could  not  get  off  .scot  free, 
and  personally  he  would  not  be  a  party  to  any  attempt 
to  do  so.  They  would  certainly  make  no  attempt  to 
evade  obligations  which  it  was  their  duty  to  fulfill.    With 


regard  to  depreciation,  the  government  never  permitted 
any  allowance  to  be  made  for  mineral  areas,  but  an  al- 
lowance was  made  in  respect  of  depreciation  of  plant. 

With  reference  to  the  life  of  the  Oroville  property 
in  California.  Chairman  Baker  stated  that  this  was 
practically  exhausted.  The  directors  had,  however,  de- 
termined, before  definitely  abandoning  the  Bear  River 
property,  to  have  it  thoroughly  drilled  again,  and  it  was 
possible  that,  with  modern  improvements  in  dredging 
construction  and  higher  technical  knowledge  in  dredg- 
ing they  might  find  they  could  operate  .some  portion  of 
that  property  which  in  the  earlier  history  of  the  com- 
pany they  were  unable  to  work  at  a  profit 

Replying  to  the  question  of  the  possibility  of  further 
properties  being  acquired,  so  as  to  give  the  company 
a  longer  life,  the  chairman  said  the  directors  had  had 
that  question  in  view.  W.  A.  Prichard,  the  company's 
consulting  engineer,  had  made  two  trips  in  Colombia — 
very  hazardous  trips — and  had  written  recently  to  say 
that  there  was  one  district  which  he  thought  looked 
rather  promising,  and  in  which  he  wanted  to  spend  six 
months  for  purposes  of  investigation.  This  the  board 
had  authorized  him  to  do.  They  had  also  been  looking 
into  a  property  in  South  America,  but  had  had  to  give 
it  up.  Then  they  had  examined  a  gravel  property  in 
California.  Whether  it  would  come  up  to  the  stand- 
ard they  required  he  could  not  say,  but  it  looked  fairly 
hopeful.  It  showed  up  to  the  present  about  13c.,  with 
a  fairly  large  yardage. 


Transporting  Coal  on  Ohio  River 
by  Artificial  Tides 

On  Monday,  Aug.  13,  there  arrived  in  Cincinnati 
13,000  tons  of  coal,  floated  down  the  Ohio  River  at  low- 
stage  on  an  artificial  wave  created  by  order  of  Col. 
Lansing  H.  Beach,  Corps  of  Engineers,  U.  S.  A. 

As  always  at  this  time  of  the  year,  the  Ohio  River 
is  in  extremely  low  water,  and  boats  drawing  more 
than  a  couple  of  feet  of  water  are  normally  tied  up. 
Under  the  direction  of  United  States  Army  engineers  23 
dams  have  been  built  between  the  upper  waters  of  the 
Ohio  and  a  point  just  below  Cincinnati.  These  dams, 
which  impound  large  volumes  of  water  in  the  Big  Sandy, 
Kanawha  and  upper  Ohio  Rivers,  were  opened,  allowing 
water  to  run  out  forming  an  artificial  crest  3  to  6  ft. 
high,  and  30  to  60  miles  in  length.  On  this  home-made 
floor  wave  the  coal-labor  barges  made  their  way  to  Cin- 
cinnati, where  the  fuel  shortage  was  so  pressing  that 
an  industrial  shutdown  was  imminent.  Colonel  Beach 
is  quoted  as  saying  that  the  saving  in  economic  cost 
of  such  a  shutdown  undoubtedly  equaled  the  cost  of  all 
the  dams  so  far  built  in  this  project.  To  ship  the  13,000 
tons  of  coal  from  the  West  Virginia  coal  fields  to  Cin- 
cinnati by  rail  would  have  required  S.'iO  coal  cars;  in 
the.se  days  of  car  .shortage  and  freight  cnnge.stion  it  is 
decidedly  worth  while  to  transfer  such  shipments  to 
water-borne  traffic,  whenever  possible. 

The  water  was  drawn  from  only  10  of  the  23  dams, 
and  the  feat  has  demonstrated  that  with  proper  manipu- 
lation these  artificial  waves  with  still  higher  crests 
can  be  created  ever>-  ten  days  or  two  we"ks,  and  the  ton- 
nage of  coal  shipped  by  water  can  be  largely  increased. 
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American  Academy  of  Engineers 

I  was  much  surprised  to  learn  from  the  article  in  the 
issue  of  the  Journal  of  Aug.  18,  describing  the  organiza- 
tion and  ambitions  of  the  new  American  Academy  of 
Engineers,  that  it  had  already  received  a  Government 
charter  from  the  Senate  of  the  United  States.  I  am  in- 
clined to  the  opinion  that  the  reason  for  not  commenting 
editorially  in  the  same  number  on  this  new  organization 
was  that  it  struck  the  Journal  much  as  it  will  a  large 
proportion  of  the  engineers  of  our  country. 

It  is  difficult  to  understand  why  a  new  organization  of 
engineers  should  be  created,  and  made  to  outrank  the 
splendid  institutes  we  now  have,  unless,  indeed,  it  be  in- 
tended to  give  greater  professional  prominence  to  the 
"nucleus  of  fifty,"  mentioned  in  the  article,  together 
with  the  additional  150  members  they  will  elect  to  com- 
plete this  "select  body  of  practitioners."  The  reasons 
why  this  academy  should  receive  its  Government  char- 
ter, as  set  forth  by  Dr.  J.  A.  L.  Waddell,  who  includes 
himself  in  the  "select  body  of  practitioners,"  will  not 
prove  at  all  convincing  to  the  average  engineer.  There 
is  much  reason  to  believe  that  the  younger  members  of 
the  engineering  professions  will  be  discouraged  by  hav- 
ing an  officially  recognized  body  of  engineers  placed  over 
them  to  which  they  can  obtain  admission  only  by  the 
"dead  men's  shoes"  trail. 

Doctor  Waddell  advances  as  his  first  reason  for  a  char- 
ter that,  without  it,  this  small  coterie  of  men  will  not  be 
recognized  by  the  general  public  as  the  "select  body  of 
practitioners"  they  intend  to  make  of  themselves,  to 
which  our  other  engineering  organizations  will  have  to 
appeal  for  help  and  guidance  in  all  matters  relating  to 
their  welfare.  It  will  be  a  shock  to  most  of  us  to  learn 
that  our  engineering  institutes  are  to  experience  crises, 
in  the  near  future,  which  will  force  us  to  turn  tearfully 
to  some  other  organization  for  guidance  and  help  even 
if  this  other  organization  is  made  up  of  "purveyors  to 
the  king  by  royal  charter." 

The  next  reason  in  the  good  doctor's  argument  is  that 
academies  for  other  purposes  have  already  been  char- 
tered by  European  kingdoms  and  monarchies,  and  if  we 
do  not  move  rapidly,  our  great  sister  republic,  France, 
will  "beat  us  to  it"  in  creating  an  Academy  of  Engineers. 
This  seems  to  be  un-American.  By  the  same  reason- 
ing we  should  appoint  purveyors  to  the  President  by 
charter  and  thus  follow  other  dynasties  which  appoint 
purveyors  to  the  king  by  royal  charter,  a  policy  which 
to  the  average  American  has  always  savored  strongly  of 
discrimination  against  other  merchants  and  tradesmen. 
The  granting  of  a  charter  to  this  proposed  "select  body 
of  practitioners"  will  surely  be  a  discrimination  in  its 
favor  if,  as  Doctor  Waddell  intimates,  it  is  to  arrogate 
to  itself  all  the  professional  calls  for  technical  aid  from 
foreign  governments  as  well  as  all  those  from  our  own 
national,  state  and  municipal  governments.  It  is  true 
that  we  have  a  National  Academy  of  Science  which,  it  is 


generally  understood,  is  organized  for  the  purpose  of  ad- 
vancing the  sciences  and  disseminating  scientific  knowl- 
edge. It  is  not  an  Academy  of  Scientists.  An  Academy 
of  Engineering  (not  Engineers)  for  the  advancement  of 
engineering  knowledge  would  not  present  the  menace 
to  the  engineering  profession  that  appears  to  be  con- 
cealed in  the  organization  of  a  "select  body  of  practition- 
ers" who  propose  to  commercialize  the  prominence  they 
will  obtain  from  a  government  charter.  Doubtless  many 
of  the  members  of  this  new  organization,  if  they  have 
yet  had  time  to  give  it  consideration,  honestly  intend 
that  it  shall  act  merely  as  a  channel  through  which  these 
various  calls  for  aid  from  our  own  and  other  govern- 
ments will  be  transmitted  to  the  already  established  en- 
gineering societies.  However,  it  will  doubtless  be  found 
in  practice  that  most  of  these  commissions  will  pass 
promptly  into  the  hands  of  some  of  the  "Select  Body  of 
Practitioners"  who  may,  of  course,  find  it  necessary  to 
fc'vor  with  subordinate  positions  some  of  the  engineers 
from  the  less  select,  sub-rank  class.  An  Academy  of  En- 
gineers with  the  ideals  expressed  in  your  article  will 
not  be  able  to  work  hand  in  hand  with  the  National 
Academy  of  Science. 

The  final  argument  presented  for  this  Government 
charter  is  that  such  a  select  body  could  make  a  much 
more  authoritative  appeal  in  movements  affecting  the 
welfare  of  the  commonwealth.  The  first  of  these  stir- 
ring appeals  to  the  commonwealth  is  to  be  made  through 
the  press  to  educate  every  war  baby  as  an  engineer  of 
some  kind  or  other.  Incidentally  the  Academy  of  En- 
gineers is  to  be  a  Richard  born  with  teeth  in  that  it  is  to 
have  at  the  start  a  well-designed  and  thoroughly  lubri- 
cated press  bureau.  I  cannot  speak  for  the  other  engi- 
neering professions,  but  there  are  many  of  us  in  the  min- 
ing-engineering trenches  who  believe  that  our  profes- 
sion is  nearly  recruited  up  to  full  strength.  It  is  true 
that  many  of  the  younger  members  have  already  volun- 
teered or  been  drafted  into  the  national  service.  Doubt- 
less many  more  will  be  called,  and  we  fear  that,  if  the 
great  war  continues  for  a  considerable  period,  many 
of  them  will  give  up  their  lives  on  the  field  of  honor. 
However,  few  of  us  are  .so  pessimistic  as  to  seriously  en- 
tertain the  idea  that  our  mining  enterpri-ses  are  to  be 
seriously  demoralized  by  the  lack  of  engineering  talent 
either  during  or  after  the  war.  The  serious  shortage 
will  be  in  labor  and  not  in  engineers. 

The  objectionable  feature  of  this  proposed  Academy 
of  Engineers  can  l)e  summed  up  in  the  question,  Who 
is  to  select  this  "select  body  of  practitioners"?  Who 
selected  the  "nucleus  of  fifty"  who  have  already  estab- 
lished the  membership  at  two  hundred  and  will  elect 
the  remaining  one  hundred  and  fifty  and  fill  the  vacan- 
cies created  by  death,  resignation  and  otherwi.se?  Many 
of  them  will  suspect  that  they  were  selected  by  a  very 
small  coterie  of  organizers  who  sent  out  a  circular  letter 
of  invitation  to  the  illustrious  members  of  our  engineer- 
ing professions  and  did  not  fail  to  include  their  own 
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names  in  that  "nucleus  of  fifty."  The  majority  of  engi- 
neers will  doubtless  agree  that  we  should  all  have  a 
voice  in  selecting  the  members  of  any  organization  which 
is  to  represent  our  professions  in  dealings  with  our  own 
and  other  governments  and  to  which  we  are  to  look  for 
leadership  and  technical  aid.  It  will  naturally  be  charged 
that  this  argument  represents  the  view  of  those  members 
of  the  professions  who  cannot  hope  to  be  invited  to  mem- 
bership in  the  "select  body  of  practitioners."  However, 
I  doubt  if  all  the  members  of  the  "nucleus  of  fifty"  seri- 
ously believe  that  our  great  engineering  professions  will 
soberly  accept  as  their  representatives  and  superiors  a 
small  coterie  of  self-appointed  men,  however  eminent 
and  capable  some  of  its  members  may  be.  There  can 
be  no  doubt  that  the  names  in  the  "nucleus  of  fifty"  pub- 
lished in  your  article  include  some  of  our  most  prominent 
engineers,  but  we  all  know  the  democratic  ideas  of  some 
of  these  gentlemen  so  well  that  we  can  be  safe  in  assum- 
ing that  they  will  be  the  first  to  admit  that  this  list  con- 
tains the  names  of  others  who  cannot  rightly  claim  any 
such  distinction.  Also  it  is  quite  certain  that  an  acad- 
emy cannot  be  made  up  of  200  engineers  without  doing 
grave  injustice  to  some  of  the  ablest  and  noblest  mem- 
bers of  our  professions. 

The  American  Institute  of  Mining  Engineers  is  al- 
ready on  record  as  opposed  to  such  a  classification  of  its 
membershp  as  will  unduly  favor  any  particular  class  pro- 
fessionally. This  professional  preferment  was  sought 
to  be  attained  at  one  time  by  creating  a  new  and  dis- 
tinctive organization  outside  of  the  Institute,  but  it 
failed  to  meet  the  approval  of  the  engineers  themselves 
for  the  reason  that  our  profession  looks  to  such  organiza- 
tions as  a  means  of  advancing  mining  engineering  and 
not  mining  engineers.  Our  Institute  gladly  concedes 
and  encourages  professional  distinction  where  it  is  due 
to  professional  achievement.  Surely  there  can  be  no 
logical  objection  to  the  suggestion  that  if  any  engineer- 
ing organizations  are  to  receive  the  official  recognition  of 
the  Government  of  the  United  States  it  should  be  tho.se 
long-established  institutes  which  can  justly  claim  to  rep- 
resent the  engineers  of  America  and  not  a  "select  body 
of  practitione'rs."  Every  one  of  the  members  of  those 
institutes  has  the  right  to  demand  that  his  Government 
does  not  di.scriminate  against  him  professionally  by 
methods  that  belong  to  monarchies.  Let  us  keep  our 
profession  safe  for  democracy. 

George  Benton  Wilson. 
Salt  Lake  City,  Utah,  Aug.  25.  1917. 


dip.  The  galena  crystals  were  cubic  (not  a  plentiful 
form  in  that  lead  country)  and  the  pyrites  the  ordinary 
bright  yellow.  We  examined  enough  to  satisfy  our- 
selves (from  what  our  eyes  told  us)  that  the  crj'stals 
had  been  formed  since  the  winze  was  sunk,  a  matter 
then  of  about  six  years.  The  ground  was  wet  from 
drippings  from  the  worked-out  lead  above,  but  had 
never  been  under  water.  The  water  must  have  con- 
tained excess  of  the  silicic  acids,  as  there  were  some 
cedar  shingles  behind  the  lagging  that  rang  to  the  can- 
dlestick blows  with  a  clear  stony  ring.  The  country  is 
siliceous  and  not  calcareous.  That  mine  has  since  been 
abandoned,  and  filled  with  water,  so  that  I  was  unable 
to  get  any  of  the  crystals  and  silicified  shingles  after 
they  had  developed  a  few  years  longer,  which  I  intended 
to  do.  D.  H.  Brien. 

Seoul.  Chosen.  July  24.  1917. 


Credits  in  South  America 

With  reference  to  the  communication  in  the  Journal 
of  Aug.  25.  under  the  heading  "Credits  in  .South 
America."  the  correspondent  must  surely  be  describing 
another  transaction ;  so  that  we  have  two  Case  3  ex- 
amples. The  circumstances  described  by  "Truthseeker" 
are  in  no  way  detrimental  to  his  New  York  bank  and  so 
my  Case  3  should  not  have  hurt  his  feelings,  inasmuch 
as  I  did  not  mention  the  name  of  the  bank. 

When  I  left  Lima  in  May  the  "confirmed  credit"  to 
which  I  referred  was  still  "canceled"  and  upon  arriving 
at  New  York  I  confronted  the  manager  of  the  foreign 
department  of  the  bank  with  the  statement  of  the  ore 
buyer  in  Lima  merely  as  a  matter  of  curiosity.  I  wanted 
to  know  not  only  whether  my  Lima  acquaintance  was 
telling  the  truth  but,  in  case  he  was,  what  excuse  the 
bank  could  give.  You  will  be  interested  to  know  that 
the  bank  manager  did  not  deny  that  a  "confirmed  credit" 
had  been  "canceled"  and,  on  the  contrary,  gave  as  the 
basis  for  cancellation  the  facts  that  the  ore  buyer  in 
Lima  is  a  German  and  had  done  something  to  put  the 
bank  in  a  bad  light.  I  was  not  given  details  of  this.  The 
manager  of  the  foreign  department  is  neither  an  Amer- 
ican nor  a  German.  Mark  R.  Lamb. 

New  York.  Aug.  27,  1917. 


Galena  Crystals  in  Mine  Water 

In  a  recent  issue  of  the  Jnurnal,  there  is  communica- 
tion from  Mi.s.iouri  describing  an  apparently  late  forma- 
tion of  galena  crystals  in  a  ten-year-old  deposit  of  water. 
I  would  report  a  somewhat  similar  crystallization  in  the 
old  Tiger  mine,  in  the  Coeur  d'Alenes.  The  general 
manager,  the  former  superintendent  of  the  Tiger  mill 
and  my.<<elf  had  occasion  to  visit  the  old  workings  and 
at  the  foot  of  a  500-ft.  winze,  sunk  on  the  lead  to  pros- 
pect before  sinking  a  vertical  .shaft,  we  found  crystals 
of  galena  and  pyrite  formed  on  the  .turface  of  the  walls 
upon  bla.«tpd  rock  and  a  few  crystals  on  rock  filling 
behind  the  lagging.  The  winze  had  been  driven  through 
the  lead  at  this  point  and  a  .station  cut  into  the  vertical 
shaft.  80  that  the  station  was  under  the  foot-wall  on  the 


Winter  Gravel  Washing  in  Siberia 

In  reference  to  the  article,  "Winter  Gravel  Washing 
in  Siberia,"  appearing  in  the  Journal  of  Dec.  2,  1916, 
which,  owing  to  my  absence  in  Petrograd,  did  not  come 
to  my  notice  earlier,  the  credit  for  the  methods  em- 
ployed in  winter  washings  at  the  Lonskoi  is  due  to  Leon 
Perct.  L.  Grauman.  A.  K.  Smith  and  R.  E.  Smith,  the 
first  three  being  Russian,  the  latter  an  American. 

Bodaibo.  Siberia,  June  19,  1917.         W.  E.  Thorne. 


Look  at  Page  466,  John! 

The  Jnurnal  ought  to  describe  just  what  the  "rustling- 
card"  system  is.  As  a  union  advocate,  I  am  opposed  to 
anything  that  don't  give  the  laboring  man  a  square  deal; 
Init  I  believe  in  waiting  to  find  out  what  a  thing  is  all 
about  before  getting  up  and  raising  a  holler. 

Mineville.  N.  Y.  Aug.  31,  1917.        JOHN  DOWNEY. 
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Oil  Tempering  Device  for  Drill  Steel 

By  0.  F.  Wenz^' 

A  device  for  tempering  tool  steel,  successfully  used 
in  Arizona  and  northern  Mexico,  is  to  be  installed  at 
Pilares  de  Nacozari  by  the  Moctezuma  Copper  Co. 

As  shown  in  the  illustration,  the  construction  is  very 
simple,  and   the  principle   is  very  clear.     By   keeping 
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about  }  in.  of  water  above  the  perforated  iron  stand 
and  covering  this  with  from  A  to  1  in.  of  oil,  the  too 
frequent  soft  bits  are  avoided.  In  case  of  overheating 
there  is  less  likelihood  of  the  bits  being  brittle  and 
glassy. 


Record  of  Accidents  as  a  Basis  for 
Rating  Shiftbosses 

By  D.  E.  CHARLTONt 

It  is  generally  recognized  that  the  prevention  of  un- 
derground accidents  is  largely  a  matter  of  education, 
and  thereby  differs  from  accidents  occurring  in  shops 
or  other  industrial  plants  by  being  largely  preventable 
through  the  use  of  various  safety  devices.  A  great  deal 
of  thought  and  time  has  been  expended  in  drawing  up 
safety  rules,  and  these  vary  to  a  great  extent  with  dif- 
ferent mining  districts  and  methods.  The  degree  to 
which  such  rules  are  carried  out  is  entirely  dependent 
upon  the  interpretation  placed  upon  them  by  local  man- 
agements. The  old  saying,  "You  can  lead  a  horse  to 
water  but  you  can't  make  him  drink,"  is  remarkably 
true  of  underground  accident  prevention,  for  there  still 

•Mining  Engineer.    Pilares   de   Nacozari.   Sonora.    Mexico. 
tMining  Engineer.   Virginia,    Minn. 


exists,  among  a  great  many  miners,  that  spirit  of 
bravado  so  often  the  undoing  of  the  fellow  who  knows 
better  but  "takes  a  chance." 

The  uptodate  shiftboss  is  a  man  who  is  not  only 
posted  in  his  methods  of  mining  and  well  read  in  his 
safety  rules  but  also  a  born  diplomat  as  well,  and  it  is 
to  him  that  the  management  looks  for  the  best  inter- 
pretation of  those  rules.  Upon  him  devolves  the  task 
of  educating  his  men  as  to  the  safe  way  of  doing  their 
work.  He  must  be  the  example,  and,  while  the  use  of 
sign.s,  bulletin  boards,  etc.,  are  all  aids  in  accident  pre- 
vention, the  big  factor  is  the  personal  work  done  by  the 
man  directly  in  charge. 

The  following  is  suggested  as  offering  a  means  of 
putting  this  into  practice.  The  idea  is  that  each  shift 
boss  is  considered  accountable  for  the  accidents  to  his 
men,  and  on  this  basis  his  rating  is  made.  While  at  first 
glance  this  may  seem  unfair — for  the  reason  that  the 
boss  is  rarely  present  when  accidents  occur — the  fact 
still  remains  that  the  largest  proportion  of  accidents  is 
due  to  carelessness,  and  this  may  be  materially  de- 
creased through  instruction  given  to  the  men  by  the 
boss.  So,  with  the  sense  of  responsibility  placed  on  the 
boss,  it  is  up  to  him  to  see  that  his  men  observe  the  rules 
and  suggestions  made  for  their  safety. 

At  certain  periods  of  time  an  "accident  rating"  can 
be  given  each  boss  and  this  may  be  used  in  conjunction 
with  his  production  or  other  records,  as  a  basis  for 
promotion  or  bonus.  The  tabulation  shows  the  figures 
covering  an  11  months'  period. 

ACCIDENT  RECORD  FOR  RATING  SHIFT  BOSSES 

Rating  of  Shift  Bosses,  Jasper  Mine,  Based  on  Accidents 
January,  1916,  to  December,   1916 


Shift  Bosses                     c£  Q  ^  ES  ^  ^ 

Months  as  Shift  Boss II  4  II  II  II  |0  ill 

dumber   of    Months   ha\'inc 

Accidents 4  2  6  6  6  9  (21 

Percentage  Frequency  of  Ac- 
cidents   36  4  50  0  54  5  54  5  54  5  90  0  1 3) 

Number    of    Men — Average 

per  Month 29  42  36  35  32  44  |4I 

Tot.->l  Accidents 5  3  7  8  10  17  (5) 

Percentage  All  .Occidents  per 

Average  Men  Employed.  17.5  7  2  19  4  22.8  31  3  38  7  |6> 
Accidents  per  Month,  Each 

Shift  Boss 05  08  06  07  09  17  (7) 

Accidents  per  Accident  Month    12  15  12  13  17  19  (8) 

Total  Days  Lost 8  53  118  125  124  526  (9) 

Days  Lost  per  Accident 16  17  7  16  8  15.6  12  4  30  9  (10) 

Percentage  Injured 17  19  16  20  28  39  (II) 

Comparative  Standing  .              2  72  33  63  25  60  31    20  34  72  120  51  (12) 

.■Accumulated  Deduction.  56  6  90  8  99  5  108  5  120  5  249  2  (13l 

Final  Deduction 18  9  30  3  33  2  36  2  40  2  83   I  (14) 

Rating 81    1  69  7  66  8  63  8  59  8  16  9  (15) 

Rank I  2  3  4  5  6  (16) 

Explanation:  Line  (1)  shows  the  number  of  months  the  shift  bosses  were  em- 
ployed as  such  during  the  eleven  months'  period.  Line  (2)  shon-s  the  number  of 
months  in  which  accidents  occurred.  Line  (4)  shows  the  average  number  of  men 
in|i  he  charge  of  each  shift  boss.  Line(5)shows  total  accidents  occurring  to  the  men 
working  under  each  shift  boss;  this  includes  all  accidents  regardless  of  whether 
time  was  lost  or  not.  Line  (9)  shows  total  days  lost  by  injured  men;  in  case  of 
fatality.  300  days  lost  is  used. 

Line  I  31,  Percentage  Frequency  of  Accidents,  is  found  by  dividing  (2)  by  (1) 
,.  '.','!''  '''■  Percentage  All  Accidents  per  Average  of  Men  Employed,  is  found  by 
dividing  (5)  by  (4). 

Line  (7),  Accidents  per  Month,  Each  Shift  Boss,  is  found  by  dividing  (5)  by 

I.ine  (8),  Accidents  per  .\ccident  Month,  is  found  bv  dividing  (5)  by  (2) 

Line  (10),  Days  Lost  per  Accident,  is  found  by  dividing  (9)  by  (5). 

Line  (II),  Percentage  Injured,  is  found  by  dividing  (7)  by  (4) 

Line  ( 1 21 ,  Comparative  Standing,  is  ( 1 0)  multiplied  bv  ( 1 1) .    This  "standing" 

can  be  made  each  month  as  an  indication  of  how  the  shift  bosses  are  makioK  out 

In  their  accident-prevention  work. 
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Line  (13),  Acf  umullitod  Drdurtion,  is  <lct<Tminpd  by  thr  sum  of  <  3).  Percentage 
Frequency.  (6l.  I'ercentaire  .\II  .Xeciflenfs  and  t\h.  Cfi:iipinitive  Standing. 
These  ihn-e  are  weiffhted  the  same,  nnd  the  total  is  dividefl  by  three  to  M-rure 
(M).  Final  Deduction,  This  is  suhtmete*!  froni  100  -perfect  score — and  gives 
the  ruling  (15).    From  that  the  rank  (16)  ran  be  determined 

From  this  table  it  will  be  seen  that  all  (iata  available 
— mapnitude  and  frequency  of  accident.s  and  number  of 
men  emplo.vetl — are  taken  into  consideration.  No  doubt 
if  the  study  of  accidents  were  to  cover  a  lonjrer  period 
of  time  it  would  show  up  other  points  not  now  apparent. 
Conditions  such  as  mode  of  occurrence,  time,  place  and 
preventability  all  go  to  make  up  a  complete  study  of  the 
accidents  and  should  be  {riven  proper  weight.  It  is  im- 
I)racticable,  however,  to  show  all  this  in  the  above  record, 
which  is  offered  only  as  a  means  of  reducing  accidents 
by  interesting  the  "man  on  the  job." 


Rack  for  Holding  Drawings 

A  good  rack  for  long  tracings  and  drawings  can  be 
made  as  .shown  in  the  accompanying  illustration.  Ir. 
consists  of  a  number  of  frames,  the  number  depending 


Protection  for  Ropes  in  Raises 

In  raw  vertical  raises  driven  on  simple  .stulls  for 
scaffolding  and  set  at  intervals  along  the  raise  of  from 
4  to  5  ft.,  heavy  and  somewhat  expensive  hemp  ropes 
are  tied  to  the  uppermost  stull  before  each  round  of  holes 
is  blasted.  Such  ropes  are  necessary  to  assist  in  climb- 
ing back  into  the  raise  after  each  blast  and  to  haul  to 
the  top  the  machine  drill,  steel  and  timber.  Where 
raises  are  driven  to  great  heights  ropes  must  be  of  a 
length  to  correspond.  The  life  of  such  a  rope  can  be 
greatly  prolonged  by  the  use  of  a  light  endless  chain  of 
a  peripheral  length  of  about  8  ft.  The  chain  makes  a 
loop  hitch  over  the  top  stull  and  from  the  free  hanging 
loop  end  the  rope  is  suspended.  The  rope  is  thus  pro- 
tected from  the  blasted  rock  .striking  again.st  the  usual 
tie  around  the  stull  and  it  is  subject  to  but  little  damage 
below  this  point. 

In  this  age,  when  "Safety  First"  is  given  so  much  con- 
sideration, the  use  of  a  chain,  while  undoubtedly  adding 
to  the  already  overburdened  eiiuipment  of  underground 
paraphernalia,  is  good  insurance  against  the  possibility 
of  an  accident,  due  to  a  weakened  rope  knot,  which 
might  occur  when  a  miner  was  returning  to  his  place  at 
the  top  of  a  raise  after  a  blast,  and  depending  upon 
the  rope  for  support  in  climbing  back. 


KA.'?TI,y  roX.STRITTlOU   n.\rK.  FOR    nilAWINC.'^ 

on  the  length  of  the  drawings,  placed  one  in  front  of 
tlie  other,  and  securely  fastened  together,  l-egs  may 
be  provided  for  resting  on  the  floor  or  the  rack  may  be 
hung  from  the  ceiling.  The  number 
of  compartments  depends  of  cour.se  on 
the  number  of  drawing.--,  to  be  tiled. 
By  making  the  compartments  small, 
about  8x8  in.,  the  drawings  on  the  top 
are  not  sufficiently  heavy  to  crush 
those  on  the  bottom.  If  made  of  soft 
pine  or  other  soft  wood,  the  whole  rack 
i.s  not  heavy  and  may  be  readily  moved 
from  place  to  place.  The  compart- 
ments may  be  numbered  in  any  man- 
ner to  facilitate  making  a  card  inilex 
of  the  contents.  A  small  white  U\v, 
such  as  is  used  in  clothing  stores  for 
marking  prices,  attached  by  its  string 
to  one  corner  of  the  drawing,  elimi- 
nates the  waste  of  time  caused  by  hunt- 
ing blindly  for  the  desired  drawing. 
The  tag  should  be  large  enough  to  allow  an  abbreviated 
description  of  the  drawing  and  on  the  reverse  side  to 
note,  in  fairly  large  figures,  the  number  of  the  coni- 
partment  to  which  it  is  assigned. 


A  Joplin  "String  Pump" 

By  Abel  Greene 

Supprintfrirtpnt.   .Adams-Hicks  Zinc  ,ind   I-end  r-orpomtion 

At  the  No.  1  shaft  of  the  Adams-Hicks  Zinc  and  Lead 
Corporation,  .Joplin,  Mo.,  the  operators  installed  an  old- 
style  walking-beam  pump,  driven  by  a  50-hp.  Bessemer 
gas  engine.  When  the  shaft  was  pumped  out.  it  was 
found  that  the  pump  would  not  drain  the  entire  lease 
of  30  acres.  Instead  of  installing  another  engine  at 
No.  2  shaft,  what  is  locally  known  as  a  "String  Pump" 
was  installed.  At  No.  2  shaft,  distant  about  330  ft. 
from  No.  1,  an  angle  beam  was  erected  and  operated  by 
a  i-in.  cable  running  over  a  3(i-in.  sheave,  pulled  by 
the  engine  on  its  original  foundation.  Later,  another 
angle  beam  was  placed  650  ft.  from  the  engine,  both  in- 
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stallations  proving  to  be  entirely  satisfactory  in  every 
way.  The  engine,  operating  a  ri-ft.  stroke  walking  beam, 
consumes  from  ?f>0  to  $70  per  month  in  gas.  The  illus- 
tration shows  the  general  scheme  as  operated. 
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Events  and  Economics  of  the  War 
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The  sensation  of  the  week  was  the  revelation  by  Secre- 
tary Lansing  that  intercepted  dispatches  from  the 
German  charge  at  Buenos  Aires  had  been  transmitted 
through  the  Swedish  embassy  to  Berlin  advising  com- 
plete destruction  of  Argentine  ships  if  it  were  decided 
to  sink  them  by  submarine.  Offices  of  the  I.  W.  W. 
were  raided  throughout  the  country  and  much  docu- 
mentary evidence  seized.  A  battle  between  an  Ameri- 
can steamship  fleet  and  U-boats  was  reported  on  Sept. 
5.  The  House  has  passed  the  $11,000,000,000  bond 
issue  and  the  Senate  the  tax  bill  for  $2,406,670,000. 
Nearly  $5,000,000,000  has  been  asked  for  army  and 
navy.  Movement  of  troops  to  training  camps  proceeds 
with  little  delay. 

Civil  war  again  threatens  in  Russia;  Korniloff,  chief 
of  the  Army,  has  been  deposed  by  Kerensky  for  seeking 
the  dictatorship  and  is  advancing  with  troops  against 
Petrograd.  The  Germans  are  extending  their  gains  at 
Riga  but  Russian  warships  hold  the  Riga  Gulf.  Hard 
fighting  continues  on  the  Italian  front  for  Monte  San 
Gabriele  against  heavily  reinforced  Austrians.  In 
France,  Ribot  has  failed  to  form  a  ministry  and  the 
task  has  fallen  on  Painleve,  Minister  of  War;  more 
vigorous  government  and  less  politics  is  demanded. 


Unpreparedness  for  War 

The  testimony  of  General  Crozier,  the  chief  of 
ordnance  of  the  War  Department,  before  the  Appropria- 
tions Committee  of  the  House,  in  urging  the  estimates 
for  the  deficiency  bill  calling  for  nearly  $5,000,000,000, 
is  illustrative  of  the  inefliciency  of  bureaucracy. 

He  stated,  according  to  the  New  York  Sim,  that  the 
supply  of  machine  guns  was  so  limited  that  in  some 
instances  they  have  not  been  able  to  furnish  manufac- 
turers of  small-arms  ammunition  with  guns  with  which 
to  make  the  necessary  tests.  Explaining  his  estimates 
of  $21,750,000  for  armored  motor  cars,  he  said  that 
little  or  nothing  had  been  done  with  $5,400,000  already 
appropriated  for  that  purpose,  because  our  border  ex- 
periences did  not  tend  to  a  very  high  idea  of  a  machine- 
gun  motorcycle  and  the  armored  and  armed  auto  had 
not  proved  of  any  great  value.  The  tank  car,  however, 
he  said,  seems  to  have  come  to  stay.  It  is  necessary, 
therefore,  to  provide  for  this  general  class  of  vehicle, 
but  the  ordnance  bureau  has  not  made  any  very  definite 
programme  of  procedure. 

American  troops  will  be  equipped  with  three  different 
kinds  of  rifles — Springfield,  American-Enfield  and  the 
obsolete  Krag — for  training  purposes  because  there  are 
not  sufficient  Springfields  for  the  Regular  Army  and 
National  Guard.  The  Enfields  will  not  begin  to  be 
turned  out  for  several  months,  no  preparation  having 
been  made  for  their  manufacture  prior  to  the  outbreak 
of  the  war. 

The  supply  of  pistols  is  so  short.  Gen.  Crozier  ad- 
mitted, that  it  is  impossible  to  supply  even  the  Regular 


Army  and  National  Guard.  Hand  grenades  can  not  be 
furnished,  even  to  the  Regular  Army  in  France,  except 
by  drawing  on  the  supplies  of  our  Allies.  Despite  the 
fact  that  the  demand  for  field  artillery  and  machine 
guns  is  and  for  years  has  been  recognized  as  the 
most  pressing  need  of  the  army,  the  Government  in 
the  five  months  it  has  been  at  war  has  accomplished 
nothing  toward  increasing  the  production  of  these  arms 
here. 

"Some  of  these  estimates,"  said  Gen.  Crozier,  "might 
have  been  foreseen,  and  undoubtedly  would  have  been 
foreseen  if  there  had  been  time  for  a  thorough  and  com- 
plete study  of  the  probable  requirements  of  the  war 
before  the  passage  of  the  last  appropriation  act." 


Nation-Wide  Raid  on  I.  W.  W. 

The  offices  of  the  I.  W.  W.  were  raided  simultaneously 
throughout  the  country  on  Sept.  5,  at  2  p.m.,  central 
time,  by  agents  of  the  Department  of  Justice  who  had 
carefully  prepared  their  moves.  William  D.  Haywood, 
head  of  the  order,  was  taken  in  custody,  though  later  re- 
leased. Thousands  of  documents  were  seized,  including 
in  particular  Haywood's  private  papers.  The  Govern- 
ment has  reports  that,  in  addition  to  its  many  acts  of 
violence,  the  organization  was  planning  the  destruction 
of  plants  and  other  crimes  to  lessen  the  output  of  war 
supplies.  At  the  same  time  the  agents  took  possession 
of  the  national  headquarters  of  the  Socialist  party  in 
Chicago  where  many  documents  were  also  seized. 

It  was  charged  that  the  documents  taken  had  been 
used  in  "committing  certain  felonies,"  spscified  as  ( 1 1 
insubordination,  disloyalty,  mutiny,  and  refusal  of  duty 
in  the  military  and  naval  forces  of  the  United  States 
while  the  United  States  was  at  war  with  the  imperial 
German  government.  (2)  The  felony  of  wilfully  ob- 
structing recruiting  and  enlistment  service  of  the  Unit- 
ed States  while  it  was  at  war.  (3)  The  felony  of  using: 
the  mails  and  postal  service  for  the  transmission  of 
non-mailable  matter  advocating  treason,  insurrection, 
and  forcible  resistance  to  the  laws  of  the  United  States 
concerning  the  carrying  on  of  the  war. 


Strike  Agreement  Proposed 

To  prevent  strikes  and  lockouts  during  the  war,  a 
joint  agreement  between  employers  and  employees  was 
recently  proposed  to  the  Council  of  National  Defense  by 
members  of  the  National  Industrial  Conference  Board 
representing  50,000  manufacturers.  The  Board  recom- 
mended that  the  Council's  policy  of  discouraging 
changes  of  labor  standards  during  the  war  be  applied 
as  follows: 

"Concerning  existing  statutory  regulations  intended 
to  promote  safety  and  health,  there  shall  be  no  suspen- 
sion or  modification  of  such  provisions,  except  upon 
recommendation   of  the  Council   of   National   Defense; 
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demaiul.-*  for  increa.'^e  in  wapes  .-^hall  be  tested  l).v  the 
prevailing  local  .standard  of  the  e.stalflishnient  in  effect 
at  the  beginning  of  the  war,  with  such  modification  as 
necessary  to  meet  any  demonstrated  advance  in  the  co.st 
of  living;  the  standard  number  of  hours  shall  be  that  es- 
tablished by  statute  or  prevailing  in  the  establishment 
at  the  beginning  of  the  war,  subject  to  change  only 
when  in  the  opinion  of  the  Council  of  Defense  it  is 
necessary;  as  to  'open'  or  'closed'  .shop  conditions,  every 
employer  entering  the  period  of  the  war  with  a  union 
shop  shall  not  by  lockout  or  other  means  undertake  to 
alter  such  conditions  for  the  duration  of  the  war.  nor 
■;hall  any  combination  of  workmen  undertake  during  the 
like  period  to  close  an  open  shop." 

To  .settle  the  major  labor  disputes  in  war  industries, 
the  maiuifacturers  recommended  creation  of  a  board 
of  employers,  employees  and  Government  representa- 
tives with  authority  to  render  decisions  binding  on  all 
parties,  and  "with  full  power  to  create  all  machinery  nec- 
essary to  execute  its  functions."  It;^was  said  that  the 
feeling  was  growing  among  manufacturers  that  labor 
bodies  we're 'not  abiding  by  the  recomriiendation  made 
iiy  Samuel  Gompers,  that  unions  should  not  insist  on 
changing  labor  standards  during  the  war. 

Coal  Miners  Ask  Increase 

Bituminous  coal  operators  of  the  central  competitive 
field,  including  Indiana,  Illinois,  Ohio  and  western  Penn- 
sylvania, conferred  recently  with  .lohn  P.  White  and 
others,  representing  the  United  Mine  Workers  of  Amer- 
ica, in  an  effort  to  agree  on  the  miner's  demands  for  a 
"substantial"  wage  increase.  The  extent  of  the  demands 
has  not  been  definitely  stated.  It  is  expected  that  Dr. 
II.  A.  (Jarfield.  the  Fuel  Administrator,  will  attempt  to 
settle  the  di.spute.  Operators  will  insist,  it  is  said,  on 
adding  any  increase  granted  to  the  prices  fixed  by  the 
Government  for  l)ituminous  coal. 


Plans  of  Fuel  Administration 

To  secure  the  largest  possible  production  of  fuel  at 
just  and  reasonable  prices.  Dr.  Harry  A.  Garfield  an- 
nounces that  the  following  rulings  will  be  observed: 

The  prices  fixed  for  coal  are  |)rovlsional.  Tticy  will  stand 
unless  changed  by  order  of  the  Prcsftlerit.  The  Fuel  Admin- 
istration will  examinf  all  applications  for  revision  of  prices 
accompanied  by  cost  statements,  presented  in  writing. 
These  statements  should  he  verified  and  <-o\er  at  least  the 
years  l^LS,  lOK!  and  l'il7  to  date.  K>  further  explanation 
IH  needed,  the  Fuel  Administration  will  ask  complainants 
to-a'ppear  in  person.  It  is  not  proposed  to  reiuiire  efliciently 
operated  mines  to  proihuf  coal  at  a  loss,  hut  the  burden 
rests  upon  applicants  to  show  that  the  prices  tixed  in  par- 
ticular cases 'are   unfair. 

It  will  greatly  expedite  the  work  of  the  Fuel  Adminis- 
trator if  asuociiifions.  whether  of  operators,  miners  or  in- 
dustries afTocted,  would  postpone  the  appointment  of  com- 
mittees to  confer  with  him,  or  for  the  purpose  of  laking 
ncjipn  conrernini'  prices  and  wajres,  until  he  has  hail  oppor- 
tunity to  select  his  advisers  and  has  heard  from  those  who 
believe  themselves  likely  to  he  adversely  affected.  Prompt 
attention  will   he   k'iven   to  nil  communications. 

flans  will  loon  he  announced  whereby  production  may 
continue  without  afTi'cllnir  adversely  either  the  producer  or 
th«'  purchaser  prndini:  the  examination  of  applications  for 
revision  of  prii-es.  Until  then  it  is  suggested  that  sales  and 
ileliveries  hr  made  at  the  prices  fixed,  with  a  stipulation 
to  the  effect  that  if  prices  nre  readjusteil,  settlements  shall 
be  made  accordingly.  To  determine  a  proper  basis  for 
snies  by  retail  dealers,  local  committees  will  he  organized 
throuehniit  fill'  rriiiiitrv      Kuril  will  investigate  and  report 


upon  the  local  situation  and  advise  concerning  the  regula- 
tions to  be  established.  When  the  price  is  fixed,  the  local 
committee  will  be  asked  to  superintend   its  enforcement. 

The  Fuel  Administration  is  preparing  a  plan  of  appor- 
tionment which  will  secure  to  domestic  consumers  their 
fair  share  of  the  coal  supply  at  prices  which  will  reflect 
those  already  announced.  Contracts  relating  to  bituminous 
coal  made  before  the  proclamation  of  the  President  on  Aug. 
21,  and  those  relating  to  anthracite  coal  made  before  the 
President's  proclamation  of  Aug.  2.'?,  are  not  affected  by 
these  proclamations,  provided  the  contracts  are  bona  fide 
in  character  and  are  enforceable  at  law.  The  Federal  Trade 
Commission  has  been  asked  to  secure  at  the  earliest  moment 
possible  a  certified  copy  of  all  contracts  held  to  come 
within  the  foregoing  rule. 


Sweden  Wants  Coal  for  Iron  Ore 

Sweden  will  try  to  exchange  her  iron  ore  for  American 
coal,  is  the  report  from  Stockholm.  The  appointment  of 
Hjalmar  Lundbohm  to  undertake  a  special  mission  to 
the  United  States  is  looked  upon  as  indicative  of  a 
change  in  Sweden's  commercial  policy.  Before  the  war 
Swedish  iron  ore  was  exported  to  a  great  extent  to  this 
country  and  a  reopening  of  this  traffic  would  cause  a 
decrease  in  the  quantity  now  .sent  to  Germany.  Not 
only  does  the  general  situation,  which  is  the  result  of 
the  commercial  policy  of  the  Entente  nations  toward 
Sweden,  cause  her  to  seek  relief,  but,  in  addition,  she 
can  no  longer  get  all  the  coal  she  wants  from  Germany 
and  so  looks  to  the  United  States  for  it. 


Government  Buys  Wheat 

The  Government  through  the  Food  Administration's 
wheat  corporation  entered  the  wheat  market  on  Sept. 
5  and  bought  wheat  at  the  basic  price  of  $2.20  per  bu., 
Chicago.  It  i.s  buying  on  warehouse  receipts  only  and 
will  make  no  contract  for  future  delivery.  The  wheat 
is  being  resold  at  an  advance  of  1',  which  is  expected 
to  cover  the  cost  of  handling.  No  profit  is  to  be  made 
on  the  transactions. 

The  control  of  the  Food  Administration  over  prices 
begins  in  the  elevators  and  ends  with  the  sale  of  flour 
at  a  2r)-c.-a-bbl.  profit  by  the  millers.  If  bread  prices 
are  not  lowered  and  the  bakers  seek  to  keep  the  in- 
creased profit  that  will  obtain  between  the  lowered  mil- 
ling prices  and  the  present  high  retail  prices,  then  the 
Food  Administration  will  step  in,  but  until  that  condi- 
tion arises  the  corporation  will  not  interfere. 


Dcvflopment  of  Water  Power 

The  railroads  are  burdened  to  carry  the  coal  needed 
to  keep  the  nation's  industries  running,  yet  more  than 
.•?5,n00  0n0  hp.  (according  to  Secretary  Lane)  are  run- 
ning to  waste  in  American  streams.  "Once  again  a 
movement  is  gathering  force  to  utilize  this  power,  says 
the  Anti'tlist.  "Four-fifths  of  the  possible  electric  I 
energv  that  could  be  developed  from  it  must  be  devel- 
oped on  lands  belonging  to  the  Federal  Government, 
whiih  are  under  the  juri.ulictinn  of  the  Secretary  of 
the  Interior,  or  on  navigable  streams  which  are  con- 
trolled by  the  Secretary  of  War.  The  acitation  in  favor 
of  conservation  of  natural  resources  resulted  in  restric- 
tions so  severe  that  re.sources  were  not  only  conserved, 
but  reserved.  Pre.sent  laws  permitting  the  utilization 
of   these   sites    for   hydro-electric    plants    provide    that 
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any  permit  is  revocable  at  the  pleasure  of  the  Federal 
department  concerned,  and  the  possibility  of  this  sum- 
mary action  has  tended  to  scare  capital  away." 

Legislation,  including  the  Walsh  Public  Domain 
Water  Power  bill  and  (he  re-introduced  Shields  General 
Dam  bill,  is  now  pending  in  Congress  providing  among 
other  things  for  issuance  of  50-year  permits  for  the 
erection  of  hydro-electric  plants  for  the  "diligent,  or- 
derly and  reasonable  development  of  power."  These 
permits  are  irrevocable  except  that  they  may  be  can- 
celed by  legal  proceedings  if  the  permitee  fails  to  com- 
ply with  the  provisions  of  the  act. 


Engineer  Regiments  Forming 

At  present,  there  are  being  organized  and  enlistments 
are  invited  for  the  following:  20th  Engineers,  forestry, 
at  American  University,  Washington,  D.  C. ;  21st  Engi- 
neers, light  railway,  at  Rockford,  111.;  23rd  Engineers, 
highway,  at  Annapolis  Junction,  Md. ;  25th  Engineers, 
construction,  at  Ayer,  Mass.  (less  one  company  camou- 
flage) ;  25th  Engineers,  construction,  one  company 
camouflage,  at  American  University,  Washington,  D.  C.; 
26th  Engineers,  supply  and  water  supply,  at  Wrights- 
town,  New  Jersey. 


Rising  Cost  of  Alaskan  Railway 

Rapidly  rising  costs  of  labor  and  material  have  faced 
the  Government  with  a  possible  curtailment  of  the  work 
on  the  Alaskan  Railway  or  an  ultimate  increase  in  the 
cost  of  the  road,  first  estimated  at  $35,000,000.  The 
work  is  now  costing  22 ''r  above  the  estimate. 

Secretary  Lane  has  advised  the  House  Appropriations 
Committee  that  a  special  commission  now  is  investigat- 
ing and  will  prepare  a  report  for  Congress.  He  says  it 
may  come  down  to  a  business  question  of  whether  it  is 
advisable,  with  the  high  cost  of  labor,  rails,  and  other 
supplies  to  push  the  railroad  through  the  Susitna  Val- 
ley immediately,  or  merely  to  connect  up  the  Matanuska 
Valley  with  Seward,  so  that  the  Navy  can  get  coal  either 
at  Anchorage  or  at  Seward,  and  also  connect  up  the 
Tanana  field  with  the  Tanana  River,  so  that  coal  field 
could  be  made  available  for  the  Fairbanks  mining  dis- 
trict. 


Camoufleurs  Wanted 

The  first  American  camoitflage  company  is  now  be- 
ing organized  for  service  in  France,  it  is  announced 
from  Washington.  The  camoufleur  "practices  the  art 
of  military  concealment."  Faking  is  his  strong  point. 
"Therefore,"  says  the  announcement,  "the  Chief  of  En- 
gineers of  the  War  Department  is  looking  for  handy, 
ingenious  men  who  can  fight  one  minute  and  practice 
their  trade  the  next."  Whenever  a  machine  gun  is  set 
up,  or  a  trench  is  taken  and  reversed,  or  a  battery  of 
artillery  goes  into  action  or  a  new  road  or  bridge  is 
built,  there  the  camoufleur  must  use  his  art  to  render 
things  invisible.  Ironworkers  and  sheet-metal  workers, 
c:n-penters,  property  men,  photographers  and  scene- 
and  sign-painters  are  included  among  those  who  will 
make  up  this  force. 

Dummy  cannon  that  recoiled  and  flashed  a  puff  of 
smoke  have  been  used  to  deceive  hostile  airplanes  as  to 


the  location  of  real  guns  a  short  distance  away.  Air- 
plane sheds  have  resembled  wheat  fields  and  railroad 
trains  cottages.  Even  canvases  painted  to  resemble 
rivers  have  been  stretched  across  bridges  in  the  day- 
time and  rolled  back  at  night,  often  saving  the  struc- 
tures from  serious  damage. 


To  Develop  the  Torpedoplane 

For  the  development  of  the  torpedoplane  into  a  craft 
able  to  carry  and  launch  a  2000-lb.  torpedo,  $30,000  has 
been  put  at  the  service  of  the  inventor.  Rear  Admiral 
Bradley  A.  Fiske,  U.  S.  N.,  by  Godfrey  L.  Cabot,  vice- 
president  of  the  Aero  Club  of  America.  Admiral  Fiske's 
device,  patented  in  1912,  has  been  used  successfully  but 
only  with  200-lb.  torpedoes  which  weight  has  heretofore 
been  the  limit  in  this  country.  Seaplanes  now  are  being 
built,  however,  capable  of  handling  a  much  larger  mis- 
sile. 

The  Government,  as  usual,  has  left  the  development  of 
Admiral  Fiske's  idea  to  private  subscription,  although" 
Great  Britain,  Italy  and  Germany  have  seemed  to  see 
value  in  it  and  have  experimented  with  it  to  some  extent. 
In  1915,  by  its  use,  the  British  sank  four  Turkish  ves- 
sels using  14-in.  torpedoes  weighing  731  lb.  each.  The 
Italian  Navy  tried  out  the  scheme  successfully,  hit- 
ting the  target  nine  out  of  ten  times  at  3000  yards. 
Germany  disclosed  her  adoption  of  the  plan  when  a 
torpedoplane  sank  the  British  steamship  Gena  off 
Aldeburg,  England. 


War  Causes  Silver  Problem 

The  rising  price  of  silver  has  presented  the  Govern- 
ment of  Honduras  with  a  problem  arising  from  a  short- 
age of  silver  coin  which  is  being  drained  from  the 
countrj'  in  accordance  with  economic  law  because  it  is 
now  worth  more  as  bullion  than  its  face  value.  An  at- 
tempt will  be  made  to  meet  the  situation,  in  part  at 
least,  by  issuing  a  coinage  about  50 '"f  fine.  It  is  an- 
nounced semi-officially  that  the  national  mint,  long 
closed,  will  be  reopened  for  the  reminting  of  about  250,- 
000  pesos,  which  will  make  500,000  pesos  of  the  new 
silver  currency.  The  Honduras  peso,  which  has  been 
worth  for  the  silver  it  contains  about  75c.  or  even  more 
in  New  York,  and  which  also  contained  a  small  quantity 
of  gold,  has  long  been  quoted  around  44c.  (gold)  in  Hon- 
duras. 


Embargo  on  Gold 


To  conserve  the  huge  store  of  gold  in  this  country, 
lately  drawn  upon  rather  heavily  by  Japan,  Mexico  and 
Spain,  the  President  has  placed  an  embargo  on  the  ex- 
portation of  coin,  bullion  and  currency.  This  applies  to 
all  nations  and  became  effective  Sept.  10.  The  control 
of  gold  exports  is  thus  placed  in  the  hands  of  the  Secre- 
tary of  the  Treasury  and  of  the  Federal  Reserve  Board. 
The  former  is  authorized  to  license  such  exports  where, 
in  the  opinion  of  the  latter,  they  are  not  harmful  to  the 
public  interest.  The  stock  of  gold  in  the  country  is  about 
$3,000,000,000,  about  40',  of  which  has  been  imported 
since  January,  1915.  The  trend  of  gold  has,  however, 
been  distinctly  away  from  the  United  States  recently. 
This  movement  is  said  to  have  started  with  the  financing 
of  the  Allies. 
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Industrial  News  from  Washington 


By  Our  Special  Correspondent 
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Manganese  Output  in  1917 

Domestic  mines  that  produced  but  \'r  of  the  country's 
manganese  needs  before  the  war  are  expected  to  yield 
15' c  in  1917.  The  metal  will  come  from  22  states  and 
75  producers  this  year.  Production  w;is  limited  to  five 
-states  in  1912,  to  four  in  1913  and  six  in  1914.  Steel 
companies  are  said  to  be  changing  their  practice  so  as 
to  use  alloys  having  as  low  as  30%  manganese,  thereby 
lessening  their  dependence  on  imported  ores.  One  plant 
making  several  grades  of  mild  steel  has  not  used  a 
pound  of  ferromanganese  in  two  years  though  it  has 
maintained  the  quality  of  its  product  and  even  increased 
it's  output. 

The  United  States  Geological  Survey  has  carefully 
revised  its  lists  of  producers  and  purchasers  of  man- 
ganiferous  ores.  Lists  of  the  former  will  be  mailed  to 
each  of  the  latter.  Likewise  each  producer  will  receive 
a  list  of  the  purchaseis.  In  each  case  the  class  of  ore 
purchased  or  produced  is  indicated. 


Copper  Mining  in  Chile 

Mine  operators  in  Chile  are  not  disturbed  by  the 
threatened  imposition  of  an  export  tax  on  minerals, 
according  to  E.  S.  Bastin,  of  the  United  States  Geo- 
logical Survey,  who  has  ju.st  returned  from  Rancagua, 
Chile,  where  for  eight  months  he  has  been  studying  the 
geology  of  the  Braden  copper  properties.  A  Chilean 
commission  is  at  pre.sent  engaged  in  studying  conditions 
to  determine  the  advisability  of  impos-'ng  export  taxes. 
While  it  is  impossible  to  forecast  the  decision,  Mr. 
Ba.stin  says  that  there  is  no  apprehension  felt  by  the 
mining  indu.itry;  the  policy  of  the  Chilean  government 
in  encouraging  investment  in  the  industry  is  too  well 
established  to  allow  any  .shortsightedness  in  the  matter 
of  taxation. 

Despite  the  great  difficulty  in  obtaining  supplies  the 
production  of  copper  from  the  Braden  mine  is  being 
increased  materially.  Work  is  also  progressing  rapidly 
on  the  new  smeltery  and  on  a  large  flume  for  the  de- 
velopment of  hydro-electric  power  as  well  as  on  the 
tunnels  which  are  being  driven  to  permit  tailings  dis- 
posal in  an  adjacent  valley.  A  plentiful  supply  of  effi- 
cient labor  is  .said  to  be  available.  The  difficulty  in 
securirg  supplies  from  the  United  States  is  stimulating 
♦he  manufacture  of  many  articles  in  Chile. 

A  geological  department  was  also  organized  by  Mr. 
Bnstin  for  the  Braden  company  and  has  been  placed 
in  charge  of  Leroy  Le  Due  who  will  carry  on  the  geo- 
logical work  systeniatici.Uy  as  the  development  proceeds. 
Mr.  Le  Due  received  his  geological  training  at  the 
University  of  Chicago.  A  geological  examination  of  the 
rhu«|uicamata  mine  in  northern  Chile  was  also  made 
by  Mr.  Bastin  during  his  .stay,  in  association  with  Prof. 
VValdemar  Lindgren  of  the  Massachusetts  Institute  of 
Technology 


To  Study  Quicksilver  Industry 

Research  into  the  metallurgy  of  quicksilver  is  to  be 
the  sole  work  of  the  Berkeley  (Calif.)  station  of  the 
United  States  Bureau  of  Mines.  Production  of  the 
metal  is  retarded,  it  if  believed,  by  ignorance  of  its 
technology.  The  quicksilver  industry,  though  employing 
relatively  few  men  and  requiring  but  small  investments 
of  capital,  is  nevertheless  most  important,  due  largely 
to  the  use  of  mercury  as  a  fulminate  and  in  amalgama- 
tion. The  metal's  use  a?  an  antiseptic  is  increasing  and 
as  a  constituent  of  marine  anti-barnacle  paint  is  of 
probable  future  importance. 

Efforts  will  be  made  to  determine  the  sources  of  loss 
in  mining.  In  many  quicksilver  mines  a  60''r  recovery  is 
considered  good.  Assaying  and  sampling  of  the  ore  will 
be  investigated,  the  latter  being  peculiarly  difficult.  A 
.study  will  be  made  of  direct  furnace  '■reatment,  and  of 
the  type  of  furnace  best  suited  for  low-^rrade  ores.  Wet 
treatment  and  retorting  of  concentrates  will  receive  at- 
tention and  improvement  of  the  present  method  of 
condensing  mercurial  vapors  will  be  sought.  War  prices 
have  greatly  stimulated  the  industry  and  operators  so 
far  have  cooperated  willingly  with  the  Bureau. 

A  study  of  all  the  important  quicksilver  deposits  in 
the  West  has  been  undertaken  by  F.  G.  Ransome  of 
the  United  States  Geological  Survey,  who  will  visit  the 
localities  to  determine  the  most  promising  places  for 
new  development.  Special  attention  is  to  be  given  to 
prospects. 


Export  Licensing  Systematized 

Congestion  at  ports  is  diminishing,  as  the  work  of 
licensing  shipments  liecomes  systematized  and  as  ship- 
pers become  more  familiar  with  the  procedure,  accord- 
ing to  word  from  the  Exports  Administrative  Board. 
By  providing  a  certificate  for  partial  shipment  against 
an  export  license,  those  shipping  through  several  ports 
are  spared  much  inconvenience.  In  explaining  the 
handling  of  such  shipments.  C.  A.  Richards,  the  director 
of  the  board^  says: 

If  the  applicant  is  shipping  through  various  ports,  he 
should  make  a  separntc  application  for  the  total  amount 
he  expects  to  ship  through  each  port.  Shippei-s  then  can 
make  the  shipments  as  desired  Hurin^r  the  ensuing  liO  days. 
For  this  purpose  the  ccrtiticato  for  partial  shipment  is  uso<t 
which  enables  the  consignor  to  make  as  many  shipments 
under  one  license  as  ho  requires.  These  certificates  may  ho 
usod  against  shipment.*  to  all  countries  rcvrnrdless  of 
whether  or  not  thoy  are  for  shipments  to  countries  asso- 
ciated   with    us    in    the    war. 

The  organization  of  the  Kxports  Administrativ,i 
Board  is  as  follows:  Vance  McCormick.  chairman; 
Thomas  B.  .Tones,  representing  the  Department  of  Com- 
merce: J.  B.  White,  representing  the  Food  Adniini.stra- 
fion:  Dr.  Alonzo  Taylor,  repre.^enting  the  Department 
of  Agriculture;  a  representative  of  the  Shipping  Board 
who  has  not  been  named;  C.  A  Richards,  director; 
Harry   A.   Engman.  assistant  director;   and  Weldon   E. 
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Judd,  chief  of  the  administrative  division.  Specialists 
familiar  with  the  commodities  exported  are  being  re- 
tained. Another  division  within  the  bureau  has  charge 
of  imports. 


Ground  Frost  in  Alaska 

Commenting  on  the  wide  distribution  of  ground  frost 
in  Alaska,  Alfred  H.  Brooks,  in  charge  of  the  Alaska 
division  of  the  United  States  Geological  Survey,  says: 

In  numerous  excavations  made  in  mining  opei-ations, 
it  has  been  found  that  the  alluvium  is  frozen  down  to 
hard  rock.  In  the  Klondike  the  alluvium  is  frozen  to 
a  depth  of  about  200  ft.  At  Fairbanks,  permanent 
ground-frost  has  been  found  at  many  places  to  a  depth 
of  more  than  200  ft.,  and  the  deepest  shaft  sunk  there 
penetrated  318  ft.  of  frozen  alluvium.  In  Seward  penin- 
sula many  holes  in  permanently  frozen  alluvium  are 
more  than  7-5  ft.  deep  and  one  is  nearly  200  ft.  deep. 

Some  ground  in  the  province  is  not  frozen,  for  causes 
not  determined.  Underground  channels  of  water  have 
been  encountered  in  some  mine  workings  and  have 
played  havoc  with  the  operations,  but  these  appear  to  be 
exceptional.  When  the  moss  is  stripped,  the  ground 
thaws,  and  with  opencut  mining  or  cultivation  the 
upper  level  of  permanent  ground-frost  seems  gradually 
to  descend.  It  appears  that  this  ground-frost  is  a  sur- 
vival of  a  climate  colder  than  the  present  and  is  pre- 
served by  the  nonconducting  mat  of  moss  and  other 
vegetation.  It  is  natural  to  attribute  it  to  the  climatic 
conditions  that  brought  about  the  last  glacial  advance 
in  Alaska,  during  which  but  little  of  the  central  region 
was  ice-covered,  though  glaciers  advanced  into  it  from 
the  higher  mountains  on  the  north  and  south. 


More  Domestic  Pyrites  Needed 

With  a  demand  for  sulphuric  acid  declared  to  be  fully 
25''f  greater  than  at  thi.'*  time  last  vear,  the  pyrites 
situation  is  taking  on  increasing  importance.  The  ex- 
perience of  the  last  few  w-eeks  makes  it  apparent  that 
pyrites  can  not  be  imported  in  anything  like  pre-war 
quantities.  It  is  becoming  more  evident  that  recourse 
must  be  had  to  the  domestic  sulphur  supplies.  The 
War  Minerals  Committee  has  begun  an  investigation 
to  determine  how  far  sulphur  resources  can  be  relied 
upon.  The  pressing  need  of  more  domestic  pyrites  has 
caused  evei'y  Government  agency  concerned  to  redouble 
its   effoi'ts   to   encourage   production. 


Defense  Council  Resignations 

Reports  that  wholesale  resignations  are  taking  place 
in  the  committees  of  the  Council  of  National  Defense 
are  denied  vigorously  at  the  offices  of  the  council.  At 
the  time  of  the  passage  of  the  Food  Bill,  certain  tenta- 
tive resignations  were  submitted  for  fear  of  violations 
of  Sec.  3  of  that  act.  Officials  of  the  council  are  cer- 
tain, however,  that  no  such  interpretation  of  this  section 
was  intended  as  has  been  placed  upon  it,  and  expect 
soon  to  have  an  opinion  on  the  subject  from  the 
Attorney  General.  To  increase  efficiency  by  avoiding 
duplication  of  effort,  specific  problems  are  being  worked 
out  for  each  of  the  committees. 


Report  on   Potash   Bill 

A  favorable  report  will  probably  be  made  on  the 
pota.sh-leasing  bill  when  the  Public  Lands  Committee 
of  the  House  meets  on  Friday.  Several  requests  have 
been  made  that  hearings  be  conducted  before  the  com- 
mittee acts  on  the  bill.  These  will  hardly  be  granted, 
however,  as  the  limited  time  before  adjournment  of 
Congress  is  making  the  committee  anxious  to  get  the 
bill  on  the  calendar  at  the  earhest  possible  moment. 


Alabama's  Graphite  Production 

Alabama's  output  of  graphite  in  1917  will  more  than 
double  that  of  1916,  it  is  predicted.  This  is  the  more 
remarkable  because  Alabama's  1916  production  was  50 ^^ 
greater  in  quantity  and  14Kc  greater  in  value  than  that 
of  1915.  ^lining  conditions  in  the  state  are  good,  and 
costs  are  low.  Improvements  in  concentration  will  re- 
sult in  a  large  per  cent,  of  good  flake  in  the  finished 
product  and  a  higher  saving  of  graphite  of  all  grades. 


Attacking  the  Potash  Problem 

A  way  of  obtaining  potash  from  silicates  is  being  per- 
sistently sought  by  the  Salt  Lake  City  and  Golden  sta- 
tions of  the  United  States  Bureau  of  Mines.  Tailings 
are  being  collected  from  a  number  of  mills  throughout 
the  West  to  ascertain  what  points  are  richest  in  potash. 
Tailings  are  preferred  for  this  experimental  work  as 
they  are  already  mined  and  ground.  Tests  are  being 
inade  on  large  samples; 


Visitors  at  the  Bureau  of  Mines 

More  Japanese  visit  the  Bureau  of  Mines  to  study 
its  methods  than  do  representatives  of  all  other  foreign 
governments  combined.  Most  of  the  visitors  from 
Japan  are  specialists  who  come  each  to  investigate  a 
single  activity  of  the  Bureau.  Visitors  from  other 
governments  usually  try  to  become  familiar  with  all 
the  activities   of  the   organization. 


Heavy  Demand  for  Tin  Plate 

An  increase  of  25 ''r  in  the  domestic  production  of  tin 
plate  during  1917  is  estimated  by  the  Department  of 
Commerce.  Exports  this  year  will  be  one-tenth  of  the 
total  production.  Since  the  demand  is  larger  than  the 
greatest  possible  output,  Secretary  Redfield  urges  the 
substitution  of  fiber  and  paper  cans  wherever  possible. 


Three  additional  sections  of  the  Geologic  Atlas  of 
the  United  States  have  been  issued  by  the  United  States 
Geological  Survey.  The  folios  and  their  authors  are 
as  foUow^s:  Deming,  N.  M.,  N.  H.  Darton;  Detroit, 
Mich  ,  W.  H.  Sherzcv ;  Leavenworth^Smithville,  Mo. — 
Kan.,  Henry  Hinds  and  F.  C.  Green. 


An  effort  to  pass  the  Shaf roth  bill  for  the  suspension 
of  assessment  work,  by  unanimous  consent,  having 
failed.  Representative  Taylor,  of  Colorado,  will  bring 
it  up  for  vote  under  suspension  of  the  rules  at  the 
first  opportunity. 
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American   Academy    of    Encrineers 

ELSEWHERE  in  this  issue  is  published  a  rather  tart 
communication  respecting  the  American  Academy 
of  Engineers  which  has  recently  been  voted  a  charter  by 
the  Senate  of  the  United  States,  but  not  yet  by  the  other 
house  of  Congress.  We  are  inclined  to  agree  with  Mr. 
Wilson  in  the  opinion  that  such  an  organization  is  un- 
American,  for  the  simple  reason  that  its  membership  is 
limited  and  engineers  do  not  have  an  equal  chance  to  be 
included  among  the  number.  The  Congress  of  the 
United  States  is  limited  in  number,  but  any  citizen 
possessing  certain  simple  and  equitable  qualifications 
may  be  elected  to  Congress.  We  are  not  for  a  moment 
making  any  comparison  between  the  Congress  of  the 
United  States  and  the  American  Academy  of  Engineers. 
The  latter  may  be  a  body  of  higher  distinction  and 
many  persons  may  be  willing  to  accept  membership  in 
it  who  might  be  averse  to  an  election  to  Congress.  Our 
point  pertains  rather  to  the  matter  of  election  to  a  body 
of  limited  membership.  As  it  is  created,  Congress  is  a 
thoroughly  American  and  democratic  body,  but,  if  it 
filled  vacancies  by  an  election  confined  to  its  own  mem- 
bers, it  would  certainly  cease  to  be  democratic. 

Now  the  American  Academy  of  Engineers,  with  a 
membership  of  only  200,  can  not  hope  to  be  thoroughly 
representative  of  the  American  enginering  profession. 
Among  the  50  incorporators  we  count  nine  who  may  be 
cla.ssed  distinctly  as  mining  and  metallurgical  engineers. 
If  the  same  ratio  be  preserved  in  filling  the  ranks  to 
the  number  of  200,  there  would  be  36  mining  and  metal- 
lurgical engineers.  Speaking  for  our  own  profession, 
it  would  be  impossible  in  this  era  of  specialists  to  select 
36  men  as  preeminent.  Many  of  the  leading  specialists 
would  have  to  be  excluded. 

If,  then,  such  an  organization  were  not  thoroughly 
representative,  why  should  the  United  States  Govern- 
ment "a.s  a  matter  of  course,  turn  to  it  for  expert  aid 
and  advice?"  Why  should  .state  and  municipal  govern- 
ments feel  that  they  would  have  the  privilege  of  appeal- 
ing to  such  an  academy  for  information  and  advice? 
What  good  ground  is  there  for  the  statement  that  for- 
eign nations  desiring  to  send  commissions  to  America 
for  expert  technical  aid  do  not  know  to  whom  to  appeal? 
What  i.s  the  matter  with  our  existing  national  societies, 
to  which  the  bureaus  in  Washington  appeal  freeiyTn 
every  ca.se  of  need,  and  to  which  appeals  the  societies 
respond  with  generosity? 

The  proposed  American  Academy  of  Engineers  is  a 
very  difTerent  thing  from  the  proposal  to  cla.ssify  mem- 
bers of  exi.sting  societies  and  is  a  very  difTerent  thing 
from  those  societies  which  have  and  maintain  strict 
qualiflcation.s    for    membership.       Respecting    societies 


of  the  latter  class,  we  know  of  none  that  does  more 
than  say  that  it  limits  its  membership  to  professional 
men  of  good  character  and  a  certain  degree  of  profes- 
sional experience.  There  is  nothing  undemocratic  about 
that,  any  more  than  there  would  be  in  the  organization 
of  a  society  to  which  only  the  red-headed  men  of  the 
United  States  were  eligible.  The  organization  of  an 
academy  limited  in  number  is  a  very  different  thing,  and 
one  that  i.s  likely  to  create  unjust  and  invidious  dis- 
tinctions. The  fact  that  the  nucleus  of  50,  which  is  to 
elect  the  remaining  150,  was  created  in  some  unknown 
way  will  not  contribute  to  the  popularity  of  the  move- 
ment. Nor  will  the  fact  that  the  50,  while  in  main  con- 
sisting of  engineers  of  distinction,  nevertheless  include 
some  who  would  not  be  recognized  as  leaders  by  their 
respective  professions.  We  prophesy  that  the  American 
Academy  of  Engineers  will  not  be  taken  very  seriously. 


Judge  Bourquin's  Decision 

WE  HAVE  refrained  from  any  comment  upon  Judge 
Bourquin's  decision  in  the  case  of  Minerals  Sepa- 
ration vs.  Butte  &  Superior  until  we  could  read  the  full 
text  of  it.    The  text  is  published  elsewhere  in  this  issue. 

Back  in  the  dark  ages  theologians  used  to  discuss 
such  questions  as  how  many  angels  might  stand  on  the 
point  of  a  needle,  so  trifling  was  their  quibbling.  The 
arguments  of  the  learned  counsel  in  the  interminable 
flotation  litigation,  and  Judge  Bourquin's  recent  deci- 
sion, remind  us  of  the  ancient  theological  controversies. 
We  have  no  patience  with  it. 

The  flotation  litigation  was  carried  up  to  the  Supreme 
Court  of  the  United  States,  which  in  itself  was  an 
unusual  event.  The  Supreme  Court  rendered  a  deci- 
sion upholding  the  Minerals  Separation  patents  upon 
the  use  of  less  than  Uf  of  oil  plus  a  certain  kind 
of  agitation.  Whether  anybody  dislikes  that  decision 
does  not  matter  in  the  least.  It  stands  as  the  decision 
of  the  highest  court  and  is  to  be  obeyed  and  respected 
accordingly. 

The  Supreme  Court  was  perfectly  clear  regarding  the 
matter  of  le.ss  than  I'r  of  oil.  It  was  the  patent  claims 
so  reading  that  were  upheld.  The  claims  that  specified 
simply  "a  small  (luantity  of  oil"  were  declared  invalid. 

The  Supremo  Court  was  not  equally  specific  about 
the  matter  of  agitation.  The  Minerals  Separation  con- 
.sequently  pushed  its  .suit  against  the  M-ami  Copper 
Co.,  which  involved  that  question,  and  won  its  ca.se  on 
appeal  to  the  Philadelphia  court.  Unfortunately  the 
Miami  Copper  Co.  did  not  present  a  clear-cut  ca.se  with 
respect  to  the  Callow  process,  the  status  of  which  has 
not  yet  been  legally  defined.  The  Philadelphia  court  in- 
timated, however,  that  in  its  judgment  the  Callow  pro- 
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cess  involves  a  kind  of  agitation  that  is  different  from 
what  the  Supreme  Court  contemplated. 

Meanwhile,  Butte  &  Superior  changed  to  the  use  of 
more  than  1%  of  oil  and  Minerals  Separation  brought 
suit  against  it,  claiming  that  to  be  an  infringement  of 
its  patents.  Last  week  we  remarked  that  Judge  Bour- 
quin's  decision  seemed  to  us  to  be  contrary  to  the  letter 
of  the  ruling  by  the  Supreme  Court.  Mr.  Williams,  the 
distinguished  counsel  for  Minerals  Separation,  has  ob- 
jected to  that  characterization,  alleging  that  the  Su- 
preme Court's  decision  protects  Minerals  Separation 
against  the  use  of  any  quantity  of  oil  when  the  results 
obtained  are  the  same  as  with  less  than  I'^f.  We  are 
unable  so  to  read  the  decision  of  the  Supreme  Court, 
and  look  upon  such  a  claim  as  a  species  of  the  quibbling 
that  we  find  so  irritating. 

Judge  Bourquin,  however,  falls  right  into  this.  What 
shall  we  say  of  the  mind,  which,  after  quoting  the 
Supreme  Court  as  saying  that  the  patent  must  be  con- 
fined to  the  results  obtained  by  the  use  of  oil  within 
the  proportion  amounting  to  a  fraction  of  I'^r  on  the 
ore,  and  holding  invalid  the  claims  that  simply  refer 
to  "a  small  quantity  of  oil,'"  says,  "It  seems  clear  neither 
patent  nor  decision  undertakes  to  say  the  process  de- 
pends upon  less  than  1%  of  oil  or  is  inoperative  with 
1%  or  more  of  oil"?  Judge  Bourquin's  reasoning  and 
his  decision  follow  this  line. 

With  all  due  respect  to  the  learned  judge,  we  do  not 
think  that  he  viewed  the  case  in  the  light  of  common 
sense.  The  keynote  of  the  decision  of  the  Supreme 
Court  was  its  upholding  of  the  contention  of  Minerals 
Separation  that  in  experimenting  with  agitation  with 
oil  the  inventors  had  discovered  a  critical  point  at 
which  a  result  was  obtained  that  was  different  from  any 
ever  obtained  previously.  Inasmuch  as  that  point  could 
not  be  defined  precisely,  the  claims  of  the  patent  were 
drafted  to  cover  the  use  of  less  than  1%  of  oil,  which 
would  embrace  the  critical  point.  The  Supreme  Court 
was  convinced, 'moreover,  that  preceding  investigations 
were  so  informing  that  the  final  step  of  these  patentees 
was  not  a  long  one.  Common  sense  tells  us  that  the 
Supreme  Court  would  not  have  expressed  itself  in  those 
ways  if  it  had  thought  that  the  quantity  of  oil  were 
immaterial,  nor  would  it  have  declared  invalid  those 
claims  which  specified  merely  a  small  quantity  of  oil. 

The  inverted  reasoning  of  Minerals  Separation  is 
that  with  a  fraction  of  a  per  cent,  of  oil  there  is  a 
critical  point  at  which  the  important  thing  happens,  and 
that  the  use  of  more  oil  than  that  is  simply  a  loading 
of  the  apparatus  with  useless  material.  Judge  Boiir- 
quin  accepts  that  view.  But  according  to  it  any  use  of 
oil,  with  a  certain  kind  of  agitation,  falls  within  the 
scope  of  these  patents.  Now,  reversing  the  reasoning, 
suppose  that  Butte  &  Superior  working  in  the  light  of 
preceding  investigations,  so  informing  in  character  as 
the  Supreme  Court  says  they  were  to  Sulman,  Picard 
and  Ballot,  had  developed  a  process  using  1.1  <"f  oil  and 
were  operating  with  it.  Suppose  that  unbeknown  to  it, 
Sulman,  Picard  and  Ballot,  pursuing  their  similar  in- 
vestigations,   later   discovered    the    "critical    point"    at 


0.2 ""r  oil.  Suppose  that,  hearing  of  the  Butte  &  Supe- 
rior operation,  they  said  to  it,  "You've  got  to  pay  us 
royalty.  You're  simply  using  our  critical  point  plus 
0.9 "^f  of  useless  oil."  This  did  not  happen,  but  it  is 
conceivable  that  something  of  the  sort  might  have  hap- 
pened. It  is  certain  that,  according  to  Judge  Bour- 
quin, nobody  who  might  have  undertaken  the  develop- 
ment of  the  Everson,  Froment  or  any  of  the  other 
early  processes  would  have  had  a  ghost  of  a  chance 
against  the  present  claims  of  Minerals  Separation. 

The  several  decisions  of  the  American  courts  in  the 
flotation  case  have  exhibited  much  clever  analysis  and 
clear  reasoning.  Judge  Bourquin's  recent  decision  is 
the  poorest  contribution  to  this  juridical  literature. 
We  do  not  think  that  the  loser  will  be  content  to  let  the 
matter  stand  as  it  does  now. 

Sulman,  Picard  and  Ballot,  who  obtained  the  basic 
patents  now  owned  by  Minerals  Separation,  are  entitled 
to  the  highest  possible  credit  for  carrying  forward  the 
early  work  of  others  in  the  field  of  flotation  to  a  bril- 
liant outcome  in  the  laboratory.  The  management  of 
Minerals  Separation  exhibited  great  skill  and  perception 
in  collecting  a  far-reaching  group  of  patents  pertaining 
to  the  new  art.  With  bulldog  persistency  they  have 
fought  their  case  through  the  courts  of  Australia,  Great 
Britain  and  the  United  States.  No  fair-minded  person 
ought  to  want  to  deny  them  the  rights  that  the  highest 
courts  have  given  them.  But  when,  in  the  same  breath, 
Minerals  Separation  asserts  that  the  use  of  more  than 
l^f  oil  gives  woefully  inferior  results  as  compared  with 
the  use  of  less  than  I'^i,  and  yet  claims  the  right  to  col- 
lect royalty  on  the  use  of  any  quantity  of  oil,  in  certain 
ways,  there  is  created  a  feeling  that  hoggishness  is 
being  exhibited.  While  the  mining  public  ought  gener- 
ously to  admit  the  service  that  Minerals  Separation  has 
rendered  to  it,  that  company  ought  on  its  own  part  to 
recognize  the  service  that  mining  and  mill  men,  espe- 
cially those  of  Broken  Hill,  rendered  to  it  in  making  a 
commercial  success  of  its  process.  In  this,  as  in  many 
other  new  steps  in  metallurgy,  as,  for  example,  in  the 
cases  of  basic  copper  converting  and  in  coal-dust  firing, 
there  was  a  big  gap  between  the  idea  and  the  successful 
development  of  it  in  practice.  The  enormous  success 
of  the  flotation  process  of  ore  concentration,  which  is 
admittedly  one  of  the  major  improvements  of  all  times 
in  metallurgy,  is  the  result  of  the  work  of  many  men. 
That  being  the  case,  one  small  group  of  men  can  not 
be  permitted  to  sit  astride  the  mining  industry  of  the 
world,  claiming  and  collecting  royalties  at  its  own 
sweet  will.  So  long  as  any  such  wish  is  expressed  there 
will  be  litigation. 

Rightly  or  wrongly,  the  mining  industry  of  the  United 
States  has  obtained  the  idea  that  the  management  of 
Minerals  Separation  is  arbitrary,  dictatorial  and  grasp- 
ing. In  its  own  interest  that  management  ought  to 
dispel  that  idea.  Instead  of  antagonizing  the  mining 
industry,  it  ought  to  seek  to  win  its  friendliness  and 
cooperation.  If  such  a  wish  were  exhibited,  the  mining 
industry  would  meet  the  company  half  way.  It  would 
be  a  good  idea  for  the  management  of  the  American 
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."subsidiary  of  Minerals  Separation  to  hold  a  conference 
with  representative  men  of  the  mining  industry  and 
talk  things  over,  giving  the  mining  men  a  chance  to 
say  what  in  fairness  they  themselves  think  they  ought 
to  do  and  not  telling  them  what  they  must  do. 


The  Butte  Rustling  Card 

THERE  has  been  so  much  talk  about  the  Butte  rustling 
card  that  v.e  have  taken  the  trouble  to  secure  a  copy 
of  it,  together  with  the  accompanying  papers,  and  are 
publishing  them  in  this  issue  so  that  everyone  may  see 
what  they  are.  They  look  ver\'  innocent.  We  mu.st 
confess  to  using  similar  records  for  employees  in  our 
office  and  we  fancy  that  in  many  large  establishments 
such  records  are  common. 

Of  course  it  is  a  pity  that  we  can  not  go  back  to 
the  customs  of  our  native  villages,  wherein  everj'body 
knew  all  about  everybody  else  and  no  vouchers  or 
records  were  necessary.  There  are  many  things  that 
used  to  be  done  in  the  little  shops  that  have  to  be  done 
in  a  less  agreeable  way  in  big  work.  The  personal  salu- 
tation of  the  boss  in  the  morning  is  more  likable  than 
hanging  a  brass  check  on  a  tally  board,  and  at  the  end 
of  the  week,  one  feels  better  to  have  the  "old  man" 
come  around  with  the  pay  than  he  does  to  stand  for 
half  an  hour  in  a  queue  moving  up  to  window  A  to  G. 

However,  if  we  want  to  enjoy  the  advantages  of  big 
work  we  have  got  to  put  up  with  things  that  we  do 
not  like,  such  as  time-clocks,  tally  boards,  credentials 
and  rustling  cards,  for  10,000  men  can  not  be  handled 
so  intimately  as  10.  And  if  it  were  not  for  big  things 
we  could  not  enjoy  all  that  we  have  now.  If  it  were 
not  for  the  Standard  Oil  Co.  we  should  not  have  such 
cheap  gasoline,  and  if  it  were  not  for  the  Anaconda 
Copper  Mining  Co.,  and  its  great  improvements  in 
mining  and  metallurgy,  Butte  miners  would  not  have 
the  high  wages  that  they  get  (or  can  get  when  they 
want  to  go  to  work). 


Mining  on  the  Leasing  System 

THE  interesting  article  by  Mr.  Adkinson,  published 
ebewhere  in  this  issue,  discusses  an  old  but  important 
subject  from  a  new  angle.  Mr.  Adkinson  is  excellently 
qualified  to  treat  of  thi.s  subject,  for  he  is  one  who  has 
actually  practiced  what  he  preaches.  Among  other 
thing.s,  he  has  been  recently  engaged  in  the  development 
of  a  lea.sing  project  on  a  large  scale  in  a  mine  that  has 
l>een  worked  by  2.'>0  miners,  distril)Uted  among  about 
i>0  leases.  In  thi.M  work  he  has  had  occasion  to  examine 
the  figures  of  other  mines  operated  under  the  leasing 
.system,  and  has  found  that  those  with  the  most  ac- 
curate and  most  detailed  accounting  sy.stems  are  the 
ones  in  which  the  best  results  are  obtained,  this  being 
another  tribute  t<i  the  importance  of  the  accountant  in 
mining  work. 

We  understand  from  Mr.  Adkin.son  that  he  has  found 
that  many  mines  operated  under  the  leasing  system  are 
making  a  higher  profit  on  every  basis  of  comparison 
than  when  operated  on  day's  pay  account.    This  is  an- 


other txample  of  the  rule  of  increased  efficiency  of  work- 
men when  they  have  a  direct  incentive,  when  they  are 
made  partners  in  the  business,  so  to  speak,  and  can 
see  from  week  to  week  or  from  month  to  month  how 
they  are  coming  out.  We  wish  that  Mr.  Adkinson  had 
been  free  to  transcribe  and  publish  some  of  the  illumin- 
ating figures  on  this  subject  that  he  has  accumulated. 

The  sum  and  substance  is  that  we  all  turn  auto- 
matically to  the  leasing  .system  of  operation  in  mining 
at  the  time  when  it  is  proper  to  administer  extreme 
unction,  but  it  does  not  often  occur  to  us  that  this  sys- 
tem is  equally  as  applicable  as  a  direct  method  of  mine 
management  for  flourishing  and  prosperous  property. 
It  goes  without  saying  that  the  more  carefully  and  ex- 
actingly  the  management  does  its  work,  the  better  will 
be  the  results.  Detailed  accounting  is  the  essential 
factor  which  throws  the  spotlight  on  the  whole  sub- 
ject.    Especial  emphasis  should  be  paid  to  that  point. 


Suppression  of  the  I.  W.  W. 

THE  raiding  of  the  offices  of  the  I.  W.  W.  all  over  the 
country  was  one  of  the  best  steps  that  the  Govern- 
ment has  taken.  There  is  strong  ground  for  the  sus- 
picion that  Germany  seeing  herself  sure  to  be  beaten,  has 
been  attempting  as  a  last  resort  to  sow  internal  dissen- 
sions among  her  enemies.  Therein  is  her  only  chance. 
What  she  has  done  in  Russia  is  well  known.  Probably 
she  has  attempted  to  do  similar  things  in  the  United 
States,  and  it  is  likely  that  her  hand  has  played  a  part 
in  Socialist  agitations  everywhere. 

The  elements  that  she  has  incited  are  everywhere  the 
same.  First  there  are  the  anarchists — the  Bolsheviki 
in  Russia  and  the  I.  W.  W.  in  the  United  States — who 
want  to  destroy  everything,  hoping  to  get  some  broker- 
age out  of  the  wreckage.  Next  there  are  the  theoretical 
socialists — the  believers  in  the  internationalism  of  Karl 
Marx  —who  dream  of  a  Utopia  in  which  all  people  will 
be  haiipy  and  consider  that  they  arc  going  to  reach  it 
by  eliminating  nationalism  and  capitalism.  Beyond 
them  stand  the  simple  pacifi.sts,  another  set  of  theoreti- 
cal dreamers.  Finally  there  are  the  deliberate  traitors, 
who  conceal  their  pro-German  sympathy  in  order  to 
deal  a  blow  to  the  land  of  their  adoption.  No,  we  should 
add  another  cla.ss,  namely,  the  politicians,  like  some  of 
our  senators,  who  for  their  own  selfish  purposes,  cater 
to  the  foolish  and  the  traitorous. 

Washington  has  now  put  an  end  to  the  machinations 
of  one  of  the  dangerous  cla.sses.  Let  us  hope  that  it 
will  next  proceed  against  the  German  elements  that  are 
sowing  sedition  in  our  midst.  Let  us  hope,  further- 
more, that  it  will  tak"  steps  to  deal  with  the  traitorous 
members  of  Congress. 


Why  This  Govcrnnu-ntal  Secrecy? 

SOME  time  ago  there  was  issued  from  Washington  a 
ukase  that  no  information  respecting  governmental 
tran.snctions  in  the  metal  market  should  be  published 
except  through  a  certain  official  in  Washington.     This 
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ties  the  tongues  of  the  producers'  committees,  and  acts 
as  a  serious  and  unnecessary  handicap  upon  the  trade 
in  general.  Since  the  ban  was  imposed,  important 
transactions  have  been  effected,  but  Washington  has  not 
reported  them  at  all. 

There  might  be  some  good  reason  for  imposing  se- 
crecy while  negotiations  are  pending.  There  might  even 
be  some  good  reason  for  prohibiting  news  of  such  trans- 
actions if  the  Government  were  trying  to  manipulate 
the  market  and  were  dealing  with  only  one  or  two  pro- 
ducers. But  the  Government  has  not  aimed  to  do  busi- 
ness in  that  way.  Even  in  transactions  where  contracts 
have  been  awarded  to  the  lowest  bidder,  the  unsuccess 
ful  bidders  have  a  right  to  know  what  was  done.  In 
cases  where  business  is  done  with  the  producers'  com- 
mittees, and  then  is  allotted  among  the  several  pro- 
ducers, they  naturally  have  to  know  about  conditions, 
wherefore  there  is  no  general  secrecy  and  no  such  thing 
is  possible. 

The  main  effect  of  this  bureaucratic  policy  is  to  keep 
the  consuming  public  in  the  dark,  and  also  the  general 
public,  whose  business  and  industrial  affairs  are  based 
more  or  less  directly  upon  market  conditions.  Publica- 
tion of  the  terms  on  which  the  Government  is  buying 
zinc  and  lead  cannot  lend  any  aid  or  comfort  to  the 
enemy.  Secrecy  in  such  affairs  is  to  be  construed  rather 
as  an  example  of  bureaucratic  stupidity,  inspired  prob- 
ably by  the  desire  to  aggrandize  the  impoi'tance  of  offi- 
cers in  Washington  and  contribute  to  the  vanity  of 
new  officials  who  have  been  clothed  with  powers. 


High  prices  and  demand  have  served  to  increase 
largely  the  production  of  tungsten  ore  and  concentrates 
in  Siam  and  in  the  Federated  Malay  States.  In  the 
Malay  States  the  increase  has  been  largely  from  work- 
ing tailings  dumps  in  which  much  of  the  ore  mined  was 
formerly  deposited  on  account  of  its  comparatively  low 
value.  In  Siam  the  gain  has  been  from  newly  opened 
deposits  found  by  active  prospecting.  As  in  many  other 
cases,  active  demand  is  bringing  out  new  supplies  of 
tungsten  and  its  ores. 


Since  the  United  States  has  been  in  the  war,  Ameri- 
can metal  refineries  have  been  closely  guarded  and  the 
managers  have  been  averse  to  receiving  visitors.  Metal- 
lurgists from  other  countries  who  intend  to  visit  the 
United  States  with  a  view  to  inspecting  our  works 
should  take  steps  to  learn  whether  entry  may  be  ob- 
tained before  embarking  on  long  journeys  that  may  re- 
sult only  in  disappointment. 

What  a  pity  it  is  that  in  this  great  national  emerg- 
ency so  many  of  our  best  men  of  business  should  be 
relegated  to  Red  Cross  work,  while  the  great  business 
affairs  of  the  nation  are  entrusted  to  second-ratei-s,  to 
inexperienced  men  and  to  doctrinaires. 


What  use  is  it  to  reduce  the  p»ice  for  bituminous 
coal  so  that  the  public  may  have  cheaper  coal,  if  it 
cannot  get  any  coal  at  all?  Something  of  that  sort 
seems  likely  to  happen  in  some  districts  of  the  United 
States. 


I  BY   THE   WAY  | 

Today— Sept.  15,  1917— is  the  100th  anniversary  of 
the  starting  of  the  first  iron  rolling  mill  in  the  United 
States.  Previous  to  that  bars  and  sheets  had  been 
forged  under  the  hammer.  The  mill  was  at  Middle- 
town,  in  Fayette  County,  Penn.;  it  was  owned  by  Col. 
Isaac  Meason  of  Connellsville,  was  designed  by  Thomas 
Cotton  Lewis,  a  Welshman  by  birth,  and  was  run  by 
him  with  the  assistance  of  his  six  brothers. 


After  getting  a  decision  from  the  United  States  Su- 
preme Court  for  a  process  of  concentration  with  a  criti- 
cal reaction  when  less  than  fr  of  oil  is  used,  the  at- 
torneys of  Minerals  Separation,  Ltd.,  argued  at  the  re- 
cent trial  in  Butte  that  the  use  of  more  than  1%  is 
likewise  an  infringement.  The  Shade  of  Carrie  Ever- 
son,  after  listening  to  some  of  these  arguments,  is 
reported  to  have  prepared  for  a  hasty  and  noiseless  de- 
parture, saying:  "I  had  better  leave  here  spurios  ver- 
senkt,  or  those  M.  S.  attorneys  will  be  coming  after  me 
for  back  royalty." 


Notwithstanding  the  strict  censorship  rules,  it  may 
interest  readers  to  learn  that  war-time  developments  in 

England  include  a  new 3-phase  furnace 

installation  at on  the ,  for  the  production 

of  acid   from   the   air.      It   is    stated   that   the 

are  so  arranged  and  disposed  relatively  that  they 


inclose    a    central    space    communicating    with    a    free 

space  surrounding  said ,  by  means  of  free  spaces 

between  the  ,  in  which  the  arcs  are  maintained 


and  which  the 


is  made  to  traverse.     In  truth,  a 


regular  luft-venoerthungs-geschaft. 


The  strikers  at  Metcalf ,  Ariz.,  are  suspicious ;  they  do 
not  believe  that  the  Coronado  mine  is  on  fire.  The 
oxygen-helmets  and  other  paraphernalia  of  fire  fighting 
are  to  them  merely  camouflage,  obscuring  the  diabolical 
machinations  of  the  company  in  attempting  to  break  the 
strike.  "Por  Dios,  hermanos,"  cries  one,  let  us  send 
a  junta,  one  comeetay,  to  examine  the  mine  and  see  if 
there  be  some  damliars  by  here."  Committee  sees 
superintendent.  Explanations.  Courteous  refusal.  Com- 
mittee pleads,  "Just  to  satisfy  the  'gentc'  "  Superin- 
tendent softens  and  explains,  "Permit  this  once.  Thor- 
ough examination.  Examine  whole  mine."  Gratified 
committee  smile  and  acquiesce.  Superintendent  re- 
marks, "Seventh  level  two  miles  long,  gas  all  the  way. 
Committee  please  leave  names  and  addresses,  to  notify 
sorrowing  relatives."  Committee  serious,  silent,  timid 
and  suspicious.  Brave  Santiago  volunteers.  "I  go 
alone.  Not  afraid  of  man  nor  God."  An  inspiration 
of  law,  protection,  etc.,  bids  him  add,  "Deputy  sheriff, 
come  with  me?"     Deputy  answers,  "Sure." 

Heroic  Santiago  trims  lamp.  Yawning  tunnel,  wait- 
ing motor.  Hands  tremble.  "Hurry,"  says  deputy. 
Brave  Santiago's  knees  shake.  "Pronto!"  "ays  motor- 
man.  Brave  Santiago's  face  grey.  "Me  no  go."  Scur- 
ries off,  tail  between  legs.  Rejoins  committee.  Pow-' 
wow.  More  pow-wow.  In  the  meantime  courageous 
Americans  are  fighting  in  smoke  and  gas  to  save  the 
mine. 
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Personal 


F.  O.  ClBpii  has  K'>ne  on  a  trip  to  Texas 
and  other  parts  of  the  ^Vest 

W.  11.  Wrichf  is  making  an  examination 
o£  ROld-placer  projierties  in  Idaho. 

J.  B.  T.vrrrll.  of  Toronto,  is  examining 
some  mininp  properties  in  Newfoundland. 

F,  K.  Weeke*  has  been  examining  mines 
in  the  Trout  I^ke  district.  British  Colum- 
bia. 

Benjamin  Macnua  has  joined  the  metal- 
lurgical staff  of  the  American  Metal  Pom- 
pany 

John  W.  Mercer  has  been  visiting  Mon- 
tana and  the  North«esL  He  is  now  in 
California. 

H.  n°.  Baker,  of  Boston,  is  examining 
several  properties  in  the  Kirkland  Lake  dis- 
trict  of   Ontario. 

B.  W.  Knowles  has  been  appointed  super- 
intendent of  the  Nickel  Plate  mine  at  Med- 
ley. B.  C  .  in  place  of  W    Sampson 

Horace  V.  Winrhrll.  who  has  been  in  the 
Far  Kast  for  several  months  on  professional 
l-usiness,  is  due  to  arrive  in  San  Francisco 
on    Sept.    13. 

i.  C.  Shepherd,  president  of  the  Shepherd 
Mining  Co  in  Marion  County.  Ark.,  left 
for  the  training  camp  at  L«on  Springs. 
Texas,  last  week- 
Prof.  .\rthnr  L.  Walker,  of  Columbia  Uni- 
versity, has  been  appointed  consulting 
metallurgist  at  large  for  ordnance  in  the 
War  Department. 

Heath  ."Steele,  formerly  associated  with 
J.  R  Finlav.  has  been  appointed  assistant 
to  Dr  Otto  Su.«sman.  vice-president  of  the 
American   Metal    Company 

Henry  A.  Oewterle,  ore  buyer  of  .loplin. 
has  been  appointed  resident  agent  for  the 
Illinois  Zinc  Co.  for  the  Joplln  district, 
succeeding   the    late   John    Immel. 

John  0.  WilkeB,  of  Trenton.  N  J  .  is  ex- 
amining the  feldspar  deposits  of  the  Ottawa 
Valley  district  in  f'anada  on  behalf  of 
American    manufacturing    interests 

J.  H.  Mean»,  of  New  York,  who  has  taken 
options  on  several  claims  in  the  Tashota 
gold  camp,  is  making  an  examination  of 
the    Manlgotagon    district.    Manitoba. 

8.  R.  Brown  is  now  with  the  Porphyry- 
Dike  Gold  Mining  Co.  at  Rimini.  Mont.  He 
was  recently  mill  superintendent  at  the 
Plymouth  Consolidated  mine  in  California. 
Erir  P.  Dndiey,  construction  engineer  at 
the  Bunker  Hill  &  Sullivan  concentrator 
at  Kellogg.  Idaho,  has  been  commissioned 
captain  in  the  Kngineer  Officers'  Reserve 
Corps 

William  Yeandle,  Jr.,  of  Boston,  repre- 
senting the  United  States  Smelting.  ReHn- 
ing  and  Mining  Co  ,  is  making  an  examina- 
tion of  the  Newray  mines.  Porcupine.  On- 
tario. 

R.  M.  Ktene,  president  of  the  R  M.  Stene 
Mines  Co.  Ltd.  has  returned  to  Phtenix. 
Ariz  .  after  having  arranged  for  the  financ- 
ing of  copper  and  lead  properties  In  Mohave 
County. 

F.<lward  I.,  nufooreq  is  now  manager  of 
the  Tfilutlan  <^'opper  Co ,  and  is  engaged 
in  organiilng  the  force  to  operate  He  ex- 
pects to  return  to  New  York  about  the  end 
of  September. 

rteorge  J.  Carr,  for  several  years  divi- 
sion manager  of  the  Yuba  Consolidated 
Gold  Fields  dredges  at  Hammonton.  Calif . 
has  resigned  and  will  probably  devote  his 
time  to  his  ranch   Interests 

I„  H.  nn.rhak.  superintendent  of  the 
Perkelev.  Calif,  station  of  thf  I'nited  States 
Bureau  of  Minos,  was  In  Washington  recently 
to  confer  with  officials  In  regard  to  research 
work  In  the  metallurgy  of  quicksilver 

Harrr  J.  Wolf  was  recently  In  th,-  Ka-t 
on  professional  business  I'pon  his  return 
to  Colorado  he  examined  proiwrtles  near 
Bonanjtn  In  Saguach«-  County,  and  In  now 
enraeod  In  the  examination  of  a  copper 
prop«Ttv  In  Fremont  County 

nr.  Colin  O.  Fink,  for  the  last  1ft  years 
In  the  re.earch  laboratories  of  the  General 
|H*,r*rif  f'l.  b.T«  been  appointed  head  or  the 
r V  .  ■■    nf    the    Chile    Kxploratlon 

r,,  ind   inth    Ave.   New   York 

fii,  M  be  l.TF^elv  research  along 

m.'  '    .'..  'r...lu..nr.I    lines 

III'  ■  '-r.     has 

,^  r   with 

b..;  ,  '/^  ;•];; 

pr'  .-     1  '  '•  'i'  c     iin.l     to    push 

Ij,..  ..    of    his    new    process    for 

r,,.,  cake    Into    salt    cake    and 

■Ulli^ 

I>r  <'  I..  rar«on«,  chief  rhetnlsl  of  the 
fnlted    States    Ttnronii    nf    Mines,    and    I>r. 
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11.  I*.  Talbot,  professor  of  chemistry  at  the 
A  .issachusetts  Institute  of  Technology,  have 
been  appointed  bv  Secretary  Baker  as  mem- 
btrs  of  the  committee  to  investigate  the 
defective  ammunition  sent  to  the  American 
Expeditionary    Force    in    France 

J.  F.  Berteling  has  been  appointed  super- 
intendent of  the  iron  properties  recently 
acquired  on  the  Mesabi  Range  by  the 
Schlesinper  intertJlts.  of  Milwaukee.  Wis. 
which  are  to  be  operated  by  the  Newport 
Mining  Co  His  headquarters  will  be  at 
Grand  Rapids.  Minn  He  was  formerly 
with  the  Sullivan  Machinery  Company. 

.V.  H.  Ramace,  manager  and  part  owner 
of  the  various  Ramage  properties  in  the 
.loplin  district,  has  gone  to  the  officers' 
tiaining  camp  at  Niagara.  N  Y.  J.  H. 
t-apelll,  of  Webb  Citv.  Mo.  and  superin- 
tendent of  the  Carterville  No.  4  property, 
has  been  appointed  general  manager  for 
the  Missouri  and  Oklahoma  mines.  S.  I,. 
1venn.v.  superintendent  of  the  No  6  mine 
at  Joplin,  has  succeeded  Mr.  Capelli  at  No. 
1    mine. 
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Obituary 


John  Immel,  ore  buver  for  the  Illinois 
Zinc  Co.  in  the  Joplin  district  for  45  years, 
died  on  Aug.   25.  at  the  age  of  S5 

George  E.  Scarfe,  a  metallurgical  and 
construction  engineer,  died  at  Nevada  City. 
Calif..  Aug.  24  He  was  .t1  years  old  and 
born  in  London  .After  traveling  in  various 
parts  of  the  world  he  went  to  California 
where  he  later  designed  and  directed  the 
building  of  the  North  .Star  electrical  hoist 
and  the  late  Improvements  at  the  Kmpire 
mine  in  the  Grass  Valley  district  For 
the  last  two  or  three  years  he  was  con- 
sulting engineer  for  the  chief  mines  in 
Nevada  City  and  Grass  Valley  He  also 
designed  the  plant  for  the  .\lli.son  Ranch 
mine.  Overwork  was  evidently  the  cause 
of  the  recent  illness  from  which  he  never 
recovered.  He  was  a  member  of  the  Insti- 
tute of  Mechanical  and  Klectrical  Engineers. 


Societies 


.American  In«tltute  of  Mining  Englneern — 

Certain  members  of  the  New  York  Section 
tendered  a  dinner  at  the  Engineers  Club 
on  Tuesday  evening.  Sept  11.  to  the  three 
mining  engineers  composing  the  Russian 
Mining  Commission   now   in   this  country. 

War  Committee  of  Technical  Societies, 
appointed  by  the  I'nited  Kngineering 
Societies'  Kngineering  Council  to  act  as  an 
intermediary  between  members  and  the 
Government  in  presenting  to  engineers 
technical  problems  requiring  solution,  has 
mailed  recently  to  members  of  the  .societies, 
a  bulletin  of  information  on  the  submarine 
problem  which  has  been  prepared  by  the 
.N'aval  Consulting  Board  Kach  recipient 
Is  asked  to  study  this  problem  and  to 
transmit  any  ideas,  thought  to  be  of  use. 
to  the  secretary  of  the  Naval  Board  Mem- 
bers of  the  committee  are;  J.  M  Boyle. 
J  V  Oavles.  American  So<-lety  of  Civil 
Knglneers ;  A.  M.  Greene.  Jr.  R  N  Inglis. 
Americ.in  Society  of  .Mechanical  Knglneers: 
D  W  Brunton.  Kdmund  B  KIrby.  Amer- 
ican Institute  of  Mining  Knglneers:  C  R 
Corning.  G  C  Stone,  .Mining  and  Metal- 
lurgical Society  of  .\mericn;  Joseph  Bllur. 
American  Klectro-Chemlcal  Society:  A  S. 
Mc.Mllster.  H  W  Buck,  .\merlcan  Institute 
of    Klectrl.al     KliKineers 


Industrial  News 


H 


"Crown"     Coal     Pick    and     Core     Breaker. 

Ingersoll-Rand  Co..  11  Broadway,  New 
York.  Form  No.  8212.  Pp.  4  ;  «  x  9  in.  : 
illustrated. 

"Imperial"  Motor  Hointn  and  Stationary 
Motors.  Ingersoll-Rand  Co.,  11  Broadway. 
New  York.  Form  No.  8006.  Pp.  20;  6  x  9 
in.  ;    illustrated. 

Air  Receiver..  PrcKsorr  Tanks  and  Mois- 
tnre  Traps.  Ingersoll-Rand  Co..  11  Broad- 
way. New  York.  Form  No.  91  «2.  Pp  1  : 
6  X  9  in.  :   illustrated. 

"UKIe  David"  Pneamatir  Chipping,  Calk- 
ing and  Sealing  Mammerti.  lngersolI-R.ind 
Co..  11  Broadway  .New  York.  Form  .Vo. 
S2I3.     Pp.    IS;   S  X  9  in.;  illu.strated. 

"Michigan"  Combination  Steel  and  Wood 
Wa«<-r  Pipe.  The  Michigan  Pipe  Co.  Bay 
City.  Mich.  Catalog.  Pp  88  ;  6x9  in  ; 
illustrated  Interesting  historical  data  on 
wood  pipe  are  given;  also  various  tables 
for  hydraulic  cab-ulations 

Buchanan  .\ll-SI«rl  Rock  ami  Ore  Crni-hr 
T.vpe  C.  C  G  Buchanan  Co .  Inc .  90 
West  St.  New  York  Bulletin  No  in 
Pp  16;  8  X  inj  in  ;  illustrated  This  con- 
tains a  table  of  standard  sizes,  etc..  and 
other  data  including  outline  cuts  showing 
general  construction  of  crushers. 


,\iil>es«oa  Protected  Melal  Co.,  of  PittS- 
turgh.  Penn  .  announces  the  npimlntmeiit  of 
C  A  Crowe,  formerly  manager  of  the 
Grand  Rapids  office.  t<i  take  charge  of  the 
Iietrolt  office  M  W  Tal)er.  formerly 
Petroll  manager,  has  been  apiwilnted  fac- 
tory manager 

Morae  Rroa.  Machinery  and  Supply  Co. 
has  purcha.sed  the  Cobirado  Smelting  Co  > 
smeltery  and  equipment  at  Alma.  Colo,  and 
will  dismantle  It  and  ship  the  equipment  to 
Denver  This  plant,  which  ran  only  aiiout 
three  months  had  a  cnpnclty  of  200  tons 
of  copper  matte  dally 

I.oromollve  Plll»erlied  Fuel  Co.  BP- 
noilnce«  that  It  has  contracted  with  the 
Milwaukee  rleclrlc  Rnllwav  and  l.lgbt  Co 
to  equip  2S  000  hp  of  boilers  at  the  Oneldft 
at  plant  with  Us  nnimralns  for  biirnl"« 
pulverized    fuel       Tf   claims   that    this   Is   the 

first    central    sinlinn     In    be    «.>    e.iuH.l.e  1     nil 

the     largest     equipment     of    the     kind     ever 
furnlshcl 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Kngi- 
neering and  Mining  Journal"  at  25c.  each 
British  patents  are  supplied  at   40c.  each 

Alloyn  —  Process      of      .Mloying      Metal- 
Chauncey  C.   Baldwin.   Perth   .\mboy.   N    J 
assignor    to    .standard    Underground    Cabl. 
Co..    Pittsburgh.    I'enn.       (U.    .S.    No.    1.235.- 
872:   Aug.   7.    1917.) 

..\laminum  Fluoride — Process  for  Obtain- 
ing Aluminum  Fluoride.  Charles  .\.  Pore- 
mus.  New  York.  N  Y  .  assignor  of  one-half 
to  John  Sherman  Hovt.  Darien.  Conn 
(U.    S     No     1.237.488;    Aug.    21.    1917  i 

Cronhing  Machinery.  Robert  'Williani 
Pringle.  Gatooma.  Southern  Rhodesia.  South 
Africa  (U  S  No  1.237.383:  Aug  21. 
1917  ) 

Drill-Steel  Retainer.  Charles  A.  Hult- 
qulst.  Los  Angeles.  Calif.  (U.  S.  No  1.- 
238.018;    Aug     21.    1917 

Elerlrolytlr  Ceil.     Frank  G.  Wheeler.  .\p- 
pleton.    Wis.,    assignor    to    Bleach    Proce.ss 
Co..    .\ppleton.   Wis       (U.    S.    No.    1.236.02.=; 
Aug    7.  1917.) 

Fame  Condenser — Thomas  B  Stewart 
Portola.  Calif  (U  S  No.  1,237.571:  Aug 
21.  1917  ) 

Fume  Dlxsemlnalor.  Vern  Slater  and 
I>>onldas  I>  West.  Denver.  Colo,  assignor* 
to  The  Klectro-Fume  Co  ,  Denver,  Colo  .  a 
corporation  of  Colorado  (V  S  No  1  - 
238,068  :    .\ug     21.    1917  ) 

Gold-Separator.        Benjamin      P.     Tuggle. 
Portland,     ore.     a.sslgnor.     by     direct     and 
mesne  assignments,  to  Redemption  Gold  Co 
Seattle.  Wash       (!',   S    No     1,235.945:    Aug 
7,    1917.) 

Iron  Ore — Method  of  Treating  Iron  Ore. 
Frederic  A  Kustls.  Milton.  Mass  (U  S 
No.    1.237. 765;    Aug    21.    1917) 

Ijimn — Acetylene  Miner's  I,nmp  Nelson 
Llewellvn.  Calnesvllle.  Mo  .  assignor  of  one- 
half  to  .lohn  W  .Solel.  Calnesvllle.  Mo 
(U,   S     No     1,238.032:    Aug     21,    1917  ) 

Openhearth  Fornare.  Thomas  S  Blair, 
Jr.  Chicago,  III  ,  assignor  to  Blair  l->igi- 
neerlng  Co  ,  New  York.  N  Y  <U  S  No 
1,2S«,140:  Aug    7,   1917) 

Ore-Coneenlratlng  Method  —  Alfred 

.Schwarz,  Joplin.  Mo  .  assignor  to  Metals  Re- 
covery Co,  New  York.  NY  (U  .<»  No 
1.237,961  :    Aug     21      1917  1 

Sampler — George  S  Backus,  I>>advllle 
Colo,,  assignor  to  Frwlerl.k  W.  Rraun.  1x>« 
Angeles.  Calif  <U.  .S.  No  1.238.058  :  Aug 
21.   1917.) 

Driller — .Vpimrntus  for  Separating  T.i.i'i''' 
from  Solids  In  Fluid  Suspension  Alfr.  .1  1, 
Blomfleld.  Colorado  Springs.  Colo  .  as.slEiior 
bv  meane  assignments,  to  the  Dorr  " 'o 
(tT    S    No    1.237.746:  Aug    21.   1917) 

Tin  Oxide — Process  for  the  Direct  Pro- 
duction of  Pure  Oxide  of  Tin  Johann  Ter- 
we'p  Neuss  German v  (U.  S.  No  1.237.- 
840;    Aug     21.    1917  ) 

Tnnnelinc  Machine.  Ferdinand  Stnlxen- 
burg.  New  York.  N.  Y.  (O.  »  No.  1.238.- 
B92:  Aug.  28,  1917  ) 
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I  Editorial  Correspondence  I 
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SAX    FRANTISCO — Sept.  5 

Minarets  Iron  Peposits,  in  Madera  Couii- 
t.\'.  reported  to  be  under  examination  by 
Xoble  Electric  Steel  Cc ".  operating  electric 
smeltery  at  Heroult.  Shasta  County.  Pros- 
pecting will  be  done  by  diamond  drilling, 
il  undertaken  extensively.  Reported  that 
high-grade  silver-lead  ores,  tung.sten  and 
medium-grade  copijer  have  been  disclosed 
in  region.  Iron  is  present,  as  reported  by 
State  Mining  Bureau,  but  situation  of  de- 
posits and  inaccessibility,  together  with 
lack  of  economic  smelting  facilities,  have 
combined  to  retard  development.  Several 
years  ago  an  effort  was  made  to  open  these 
mines  and  within  two  or  three  years  it  was 
reported  that  the  Southern  Pacific  Co.  was 
making  a  mo\"e  toward  acciuiring  the  hold- 
ings. 

New  Ore  in  Hardenberg  Mine,  in  Amador 
County,  recently  disclosed  below  the  poor 
zone,  has  confirmed  the  opinion  of  W.  J. 
Loring,  manager,  that  the  Hardenberg 
ground  is  similar  to  other  Mother  Lode 
properties.  The  new  ore  was  found  at  the 
1500-ft.  level.  The  total  development  since 
the  Hardenberg  syndicate  took  liold  of  the 
property  has  amounted  to  1(521  ft.  from  the 
1068-ft.  point  to  the  ISno-ft.  point.  The 
results  obtained  at  the  IJOO-  and  1330-ft. 
levels  were  discouraging  in  the  extreme,  no 
pay  ore  having  been  found ;  and  the  only 
reason  for  further  deepening  the  vertical 
shaft  to  the  1500-ft.  point  was  the  hope 
of  repeating  the  history  of  the  Mother  Lode 
in  the  recurrence  of  good  gold  content  below 
the  point  where  the  payable  oreshoots  are 
worked  from  the  surface  down  to  about 
1000-ft.  depth.  At  the  1500-ft.  level  the 
v'ein  where  intersected  gave  a  low  assay. 
I'^xtension  of  the  drives  north  and  south 
en  the  vein  have  disclosed  a  northward 
section  20  ft.  in  length.  12  in.  wide,  contain- 
i>g  visible  gold.  The  vein  continued  in 
the  face  of  the  drive  but  showed  less  than 
f]  per  ton.  The  south  drive  at  a  point  125 
ft.  distant  from  the  20-ft.  chute  has  devel- 
oped a  section  35  ft.  in  length,  50  in,  wide, 
showing  about  $4  per  ton.  Compared  to 
the  results  obtained  at  the  1200-  and  1300- 
ft.  levels,  these  results  at  the  1500  are 
highly  satisfactory,  and  the  management 
hopes  that  this  means  a  recurrence  of  perm- 
anent improvement  of  the  mine  at  this 
point  Two  winzes  will  be  sunk  from  the 
1500-ft.  level  and  it  is  believed  that  payable 
ere    may    be    encountered    at    further    depth. 

Labor     Problem     in     California     Mines     is 

becoming  acute.  Gold  mines  are  in  worse 
condition  than  copper  and  lead-silver  prop- 
erties because  they  cannot  profitably 
support  higher  rate  of  wage  than  they  are 
already  paying.  The  copper  mines,  the 
lead-silver  and  tungsten  mines  ha\'e  i"e- 
cently  made  an  advance  in  wages  but  the 
r;rowing  demand  for  these  metals  and  in- 
Teasing  prices  urged  the  miners  to  demand 
■itill  further  advancement  in  wages.  The 
miners  at  Atolia,  the  chief  tungsten  cainp  in 
California,  are  asking  for  an  increase  upon 
the  scale  of  $3.50  and  $4  per  day  The 
copper  miners  along  the  Shasta  copper  belt, 
particularly  on  the  west  side  of  the  Sacra- 
mento River,  are  demanding  an  all-round 
increase  of  ?1  per  day  and  certain  better- 
ments in  working  conditions.  The  copper 
iriine  operators  have  from  the  beginning  of 
the  rise  in  price  of  copper  increa.sed  wages 
in  accordance  with  advanced  prices.  But 
just  now  the  scarcity  of  labor  due  some- 
what to  the  army  needs  .seems  to  have 
induced  miners  to  make  still  further  de- 
mands. There  has  been  no  disorder  either 
in  the  copper  or  the  tungsten  region.  The 
men  are  simply  standing  out  for  their  de- 
mands and  the  latest  news  from  Shasta 
County  was  that  the  matter  would  most 
likely  be  .submitted  to  arbitration.  Most 
of  the  gold  mines  along  the  Mother  Lode 
region  are  running  .shorthanded  and  it 
would  not  be  surprising  if  some  of  the 
important  producers  as  well  as  properties 
being  developed  may  have  to  curtail  active 
operation  still  further.  The  demand  for 
metals  other  than  gold  has  given  a  strong 
impetus  toward  development  and  production 
while  the  decreasing  purchasing  value  of 
gold  and  the  increased  cost  of  supjjlies  has 
had  the  effect  of  discouraging  development 
of  new  ground  and  the  reopening  of  old 
known  producers.  The  large  producers  not 
only  in  the  Mother  Lode  region  but  in 
Xevada  City  and  Grass  Valley  districts  are 


feeling  these  effects  of  the  extra  cost  of 
Jrining  and  some  of  them  are  better  able 
to  discontinue  progressive  development  and 
new  exploration,  holding  their  operation 
down  to  the  actual  necessity  of  keeping  the 
mines  clear,  so  it  would  not  be  surprising 
it  some  of  the  larger  mines  would  reduce 
production  to  a  point  greatly  below  normal. 
The  smaller  mines  and  properties  under 
development  cannot  afford  to  curtail  their 
operation,  because  in  most  cases  this  would 
mean  a  closing  down  of  the  property  in- 
definitely. Of  course  the  ultimate  result  is 
going  to  be  an  advance  in  gold  mining 
when  the  demand  comes  for  an  increased 
amount  of  gold.  However,  the  future  is  not 
of  so  much  interest  as  present  conditions 
One  thing  is  certain.  The  gold  miner 
whether  he  is  a  producer  or  a  developer 
cannot  afford  to  make  material  increase  in 
wages.  If  the  workmen  persist  in  further 
morease  in  the  wage  schedule  it  will  simplv 
mean  a  closing  down  of  a  number  of  gold 
mines.  While  there  is  a  good  deal  of 
chrome  and  some  manganese  being  mined 
in  several  districts  of  the  state,  these  opera- 
tions do  not  call  for  a  large  amount  of 
labor  and  much  of  the  labor  employed  is 
unskilled,  so  that  these  operations  do  not 
have  any  direct  effect  upon  the  labor  situa- 
tion in  the  mining  districts.  [Later — 
Dispatches  report  that  in  Shasta  County 
1000  miners  and  smeltery  men  are  on  strike 
and  saloons  at  Kennett  and  elsewhere 
closed.  Important  companies  affected  are 
Mammoth  Copper  Mining  Co.  and  First 
National  Copper.  The  production  affected 
approximates   2$    to    27    million    pounds   per 


annum,] 

BITTE — Sept.     11 

(By  Telegraph) 
Anaconda  Mines  and  Smelteries  will  prob- 
ably resume  operations  in  a  few  days 
Representatives  of  smeltery  employees  "at 
Great  Falls  and  other  labor  unions  in 
Butte,  including  representatives  of  miners 
met  with  smeltermen  and  other  unions  iti 
Anaconda  tonight  in  a  big  mass  meeting 
and  voted  unanimously  to  return  to  work 
declaring  the  company  to  be  fair.  The 
action  means  that  the  radical  element 
among  striking  miners  in  Butte  is  re- 
pudiated and  defeated.  There  has  been 
pretty  strong  evidence  that  the  leaders 
among  the  strikers,  including  some  I  W 
W.'s,  have  been  financed  in  the  interest  of 
Germany,  and  this  pha.se  of  the  situation 
IS  under  investigation  bv  the  Federal 
authorities.  A  large  majority  of  the  miners 
have  long  been  anxious  to  return  to  work 
under  the  advance  in  wages,  but  have  been 
prevented  by  the  radicals  and  fear  of 
violence  and  of  being  called  "scab."  It  is 
probable  that  mines  can  reopen  with  60'; 
of  normal  working  force,  but  thousands  of 
best  miners  have  left  district,  many  of 
whom  have  entered  other  occupations"  and 
will   not  return. 

BUTTE — Sept.    8 

.Vnarnnda  Mines  Remain  Closed  on  ac- 
count of  labor  troubles,  and  also  those  of 
independent  concerns  which  ship  to  the 
Anaconda  smelteries.  The  Butte  &  Superior. 
Bast  Butte  and  Elm  i  )rlu  mines  are  working 
at  capacity  for  the  first  time  since  the 
strike  was  inaugurated  in  June,  .\mong  the 
independent  producing  companies  that  have 
been  compelled  to  suspend  production  are 
the  Tuolumne,  Davis  Dalv  and  the  copper 
producing  portion  of  the  Elm  Orlu  mines. 
The  Tuolumne,  Davis  Dalv  and  Butte 
Detroit  are  taking  advantage  of  conditions 
to  push  development  work.  The  changes 
at  the  Butte  Detroit  mill,  made  to  treat  a 
large  tonnage  of  manganese  ore,  have  been 
completed  and  develoimient  of  the  mine  is  ' 
being    prosecuted. 

I.  W.  W,  Ifeadquiirters  in  Silver  Bow 
County,  together  with  a  number  of  other 
places  suspected  of  harboring  traitors 
known  to  be  active  in  spreading  seditious 
propaganda  in  this  community,  were  raided 
on  Sept.  5.  under  orders  from  Washington, 
by  the  Federal  authorities  assisted  bv  the 
police.  While  no  arrests  have  been  re- 
porti-d  as  yet,  a  large  number  of  1.  W  W. 
members  are  being  detained  at  Finlaiider's 
Hall  while  officers  are  examining  records, 
literature  and  correspondence  seized  when 
they  took  possession  of  the  place.  The 
raid  was  so  well  planned  that  it  was  effected 


without  serious  resistance  on  the  part  of 
the.  1.  W.  W.  members  and  in  spite  of  the 
tact  that  a  large  crowd  of  sympathizers 
had  gathered  quickly  around  the  hall  when 
It  became  known  that  the  raid  was  taking 
place  The  story  is  current  that  the  author- 
ities had  reason  to  believe  thev  might  be 
able  to  connect  the  I.  W.  W.  activities  in 
Butte  with  certain  German  propaganda.  It 
IS  said  that  Joe  Shannon  and  Tom  Camp- 
bell are  among  those  detained  bv  the  officials 
for  further  investigation  and  hopes  are  ex- 
piessed  that  this  action  of  the  Government 
will  clear  the  way  for  an  early  resumption 
ot  mining  and  smelting  operations  on  which 
Butte  and  over  20.000  of  its  population 
depend  for  a  livelihood. 

Labor  Situation  in  BnMe  and  other  dis- 
tricts ot  the  Anaconda  company,  is  gradu- 
ally re.solving  it.self  into  another  fight 
between  labor  unions  themselves,  and  each 
taction  is  accusing  the  other  of  being  in- 
fluenced by  the  company.  The  strike  of 
the  miners  made  it  possible  for  all  the  other 
unions  to  get  in  and  make  demands  for 
increased  wages.  The  miners  were  not 
organized,  but  a  .score  of  other  unions  are 
and  these,  using  the  strike  of  10  000  miners, 
forced  material  concessions  from  the  com- 
lianies  and  then  Joined  with  the  companies 
in  refusing  to  deal  with  the  striking  miners 
becau.se  they  were  not  "regularly"  organized 
and  had  no  international  affiliation.  The 
miners,  having  a  sad  recollection  of  their 
many  years  of  experience  under  a  grafting 
regime  declined  to  affiliate  again  with 
the  Moyer  organization,  and  so  they  have 
remained  dubbed  "outlaw."  "I  W  W  " 
"traitors."  etc.,  and  everyone  who  has 
sympathized  w-ith  the  striking  miners,  or 
attempted  to  advise  them  or  suggest  a 
basis  for  a  peaceful  settlement,  has  likewise 
been  listed  and  published  as  an  I.  W  W 
and  traitor  to  the  country.  It  is  evident 
that  the  strike  is  slowly  dying  of  starva- 
tion, and  the  first  fall  of  snow  will  .see 
the  men  breaking  away  from  all  restraint 
and  fear,  and  return  to  work.  Even  then 
it  will  be  many  months  before  anything  like 
a  normal  working  force  will  report,  as 
thousands  of  the  best  miners  have  left 
the  district,  have  gone  to  other  districts 
where  wages  are  better  and  working  con- 
ditions preferable.  Many  have  abandoned 
the  mines  for  good,  and  hundreds  have 
joined  the  army.  [Later — Dispatches  report 
that  some  of  the  trade  unions  which  endor.sed 
and  helped  finance  strike  of  miners  before 
general  shutdown  of  Anaconda  mines  and 
smelteries  are  hacking  down  and  some  of 
the  trades  are  expected  to  offer  to  return 
to  work  in  the  next  few  days,  and  com- 
mittees will  negotiate  with  striking  smelter- 
men at  .\naconda  Company  officials,  how- 
ever, say  that  they  have  no  interest  in 
different  moves  of  the  union.] 

DENVKR — Sept.      7 

Higli  I'riee  of  Silver  is  stimulating  de- 
\elopment  work  in  old  silver-lead  properties 
which  have  been  idle  for  years  and  are 
novy  being  reopened.  Some  properties  con- 
tain ore  which  could  not  be  mined  at  a  profit 
when  silver  ranged  near  50c  per  ounce,  and 
pockety  mines  are  attracting  small   leasers 

Tarilf  on  Tiinesten  Ore  has  been  advo- 
cF.ted  by  producers  of  tungsten  in  Colorado, 
who  claim  that  tungsten  produced  in  South 
.America  can  be  laid  down  in  New  York  for 
i  bout  $8  per  unit,  while  average  cost  of 
production  in  Colorado  is  about  $16.50  per 
iniit.  The  high  cost  in  Colorado  is  becau.se 
the  ore  occurs  in  lenses  and  pockets,  and 
It  quires  a  large  amount  of  development 
work  to  keep  up  production,  while  the  rela- 
tively low  cost  in  Bolivia  is  po.ssible  be- 
iau.se,  it  is  claimed,  the  ore  occurs  in  con- 
tinuous shoots,  requiring  less  developmeni 
work.  It  is  proposed  that  a  tariff  of  $10 
per  unit  be  placed  on  ores  coming  from 
South    -Vmerica. 

Coal  Operators  of  Colorado,  represented 
by  a  committee  consisting  of  H  F.  Nash 
Frank  Bulkeley.  Geo.  W.  Harris,  D.  W 
Brown  and  W  W.  Curtis,  have  protested 
against  the  prices  published  in  a  coal 
.schedule  for  the  State  of  Colorado  bearing 
I'lesident  Wilson's  signature.  The  local 
operators  claim  that  these  prices  are  lower 
than  have  obtained  in  Colorado  for  the  last 
10  years,  and  labor  and  supply  costs  have 
steadily  advanced,  especially  during  the  last 
.\ear       The    oi>erators   offer    to    subpiit    pro- 
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liiction  costs  to  substantiate  their  claims 
Ih.nt  under  the  abnormal  costs  now  exist- 
ing many  mines  will  be  unal)le  to  operate 
»t  the  proposed  prices  except  at  a  substan- 
tial loss  The  committee  is  endeavoring  to 
hrinp  about  a  suspension  of  the  proposed 
schedule  of  prices,  pending  an  investiga- 
rion  of  operating  conditions.  It  is  reported 
that  the  Reliance  mine,  at  La  Veta.  and  the 
Wolf  Park  property,  at  Canyon  City,  will 
be  compelled  to  shut  down  if  the  proposed 
schedule    goes    into   effect 

W.\I.I-.\<K,  IltAIlO — Selit.  8 
Ciriir  dWIene  Dlslrirt  Miners'  I'nion, 
athliated  with  the  International  ITnion  of 
Mine.  Mill  and  Smelter  Workers,  has  sent 
a  communication  signed  by  the  president 
Tind  secretary  to  every  mine  manager  in 
the  CcEur  d'Alene  district,  in  which  an 
carlv  conference  is  asked  for  the  discussion 
nf  certain  propositions,  but  upon  which 
it  is  aiiparent  there  can  be  no  agreement 
unless  the  mining  companies  accept  them. 
Before  stating  the  propositions,  the  com- 
munication calls  attention  to  the  "universal 
unrest  that  is  permeating  the  entire  coun- 
try, and  especially  the  mining  industry." 
which  renders  immediate  consideration  of 
the  proposals  necessary  As  a  further  prep- 
nration  of  the  manager's  mind  for  a  fav- 
orable reception  of  the  propositions,  it  is 
slated  that  they  are  not  submitted  "in  the 
shape  of  demands,  but  to  call  your  attention 
to  conditions  that  should  have  been  changed 
long  ago.  but  that  still  exist  almost  uni- 
versally in  the  district,  and  to  impress  upon 
vou  the  necessity  of  improving  conditions 
before  sentiment  crystalizcs  to  any  greater 
extent  than  it  has  at  present  "  It  is  fur- 
ther pointed  out  that  "developments  of  the 
last  six  months  have  shown  that  the  work- 
ers are  not  satisfied  with  conditions  in  the 
mining  industry,  and  that  they  are  going 
to  organize  to  improve  them."  and  that  "it 
ij  only  a  matter  of  time  until  some  inci- 
dent rnav  occur  that  may  bring  on  turmoil 
-nd  strife  in  the  Coeur  d'Alene.s.  Such  a 
condition  can  be  avoided  by  intelligent  ac- 
tion and  foresight  on  the  part  of  the  man- 
agers." Further  kindly  advice  is  volun- 
teered to  the  managers  in  the  suggestion 
that  we  should  profit  by  the  mistakes  of 
others,  and  while  the  opportunity  presents 
itself  you  should  open  negotiations  now  with 
the  bbna-flde  labor  movement  to  the  end 
that  through  conference  and  discussion  of 
srievances.  either  real  or  fancied,  friendly 
relations  may  be  preserved  between  the 
workers  and  the  operators  while  the  war 
is  in  progress."  "Then  follows  the  propo- 
sitions   which    the    "bona-fide    labor    move- 


ment" desires  to  discuss  with  the  managers, 
ramelv:  "An  eight-hour  day  from  portal 
to  portal'  for  all  miners,  and  an  eighl-hour 
dav  for  all  outside  men  employed  in  or 
around  the  mines,  mills  or  smelteries  ;  change 
and  drv  rooms  with  bathing  facilities  at  all 
mines;  a  payday  at  least  twice  a  month: 
two  men  to  be  placed  on  all  Leyner  ma- 
chines ;  enforcement  ol'  the  state  law  rela- 
ti\c  to  a  spray  to  be  used  on  all  machines 
rot  equipped  as  water  machines ;  readjust- 
ment of  the  wage  scale,  and  a  continuation 
of  the  sliding  .scale  upward  based  on  the 
price  of  metal  ;  recognition  of  the  grievance 
committee  ;  recognition  of  the  International 
Inion  of  Mine.  Mill  and  Smelter  Workers, 
and  a  union  shop"  In  order  to  reassure 
the  managers  of  their  peaceful  intent,  the 
officers  close  the  communication  with  "Yours 
for  industrial  peace."  I'p  to  this  time 
the  managers  of  all  the  mining  companies 
have  ignored  this  request  for  a  conference, 
and  there  is  nothing  to  indicate  that  this 
attitude  will  be  changed.  Kven  the  large 
interests  represented  by  men  who  were  for- 
merly closely  identified  with  the  Western 
Federation  are  understood  to  be  in  line  with 
the  other  companies  in  their  opposition  to 
giving  any  recognition  to  the  old  gang  under 
a   new   n.iine. 

S.\1.T  L.VKK  riTY — Sept.  10 
I>eep  Creek  I>i-(trirl  .Hhipments  for  Au- 
gu.st  of  12B  cars,  or  about  5000  tons  of  ore. 
show  that  this  new  camp  is  fulfilling  its 
tiromise  of  ijrofitable  operation  for  the  re- 
cently completed  railroad  into  the  district 
The  major  part  of  this  output — 1 19  cars — 
came  from  the  Western  Utah  Copper,  which 
property  has  been  under  development  for 
several  years,  with  a  view  to  i)roduction 
as  soon  as  adequate  transportation  could 
be  afforded.  The  remainder  came  from  the 
Pole  Star  Copper.  Woodman  Mining.  Spotted 
Fawn  and  Silver  King,  the  two  latter  prop- 
erties being  operated  by  lessees,  and  each 
producing  one  car  of  ore  The  Woodman 
Mining  Co..  owning  two  properties,  is  op- 
erating the  Frankie  mine  and  producing 
copper  ore.  There  is  stated  to  be  a  consider- 
able amount  of  low-grade  ore  of  this  char- 
acter proven,  as  well  as  higher-grade  cop- 
per al.so  being  found  on  the  pro|)erty  The 
Pole  Star,  which  is  next  to  the  Western 
I'tah  in  point  of  development,  etc.  re- 
sumed shipments  last  week  in  .\ugust.  and 
management  announces  that  from  now  on 
it  expects  to  maintain  a  regular  output, 
hauling  its  ore  bv  truck  to  the  loading  bin 
at  the  railroad  at  Oold  Hill  The  first 
car  for  the  pre.sent  month  was  shipped 
Sept.    4.   and    it    is   expected    to   make   ship- 


ments every  two  or  three  days  The  ores 
fiom  this  property  carry  bismuth,  tungsten, 
c'.jiper.  silver  and  gold  In  the  case  of 
the  Western  Utah  Copper,  reserves  are 
stated  to  have  been  increasing  during  the 
period  of  shipments,  so  that  the  pre.sent 
rate  of  output  can  be  increased  at  any  time. 
Ihe  production  coming  from  the  district — 
with  this  mine  as  the  chief  producer — is 
estimated  to  have  been  about  $500,000  since 
last  spring,  when  the  railroad  began  opera- 
tion— exceeding  in  value  the  cost  of  the 
installation  of  the  road 

JOPMN.  Mo. — Sept.  8 
Site  for  New  Lead  Smeltery  of  the 
Ontario  Smelting  Co.  of  Joplin.  after  an 
unexpected  delay,  has  been  obtained  two 
miles  north  and  one  mile  east  of  Quapaw, 
f  ikia  .  and  construction  work  will  be  started 
Sept  10  The  company  found  it  necessary 
to  purchase  the  fee  and  mineral  rights  to  a 
40-acie  tract  The  situation  is  only  a  short 
distance  from  the  Frisco  R  R  ,  to  which 
it  will  be  connected  bv  a  switch,  and  the 
Mineral  Belt  R  R.  also  will  connect  with 
it  from  the  northwest  One  result  of  the 
delay  in  securing  the  site  will  be  the  con- 
struction of  a  larger  plant  than  originally 
intended,  it  having  been  decided  to  build 
five  furnaces  instead  of  four,  which  will 
give  the  plant  a  capacity  of  about  100  tons 
of  lead  ore  per  day  The  plant  will  thus 
be  larger  than  the  Eagle-Picher  company's 
lead  plant  at  Galena.  Kan  C.  V.  Jones, 
of  .Ioi>lin.  who  is  president  and  treasurer 
of  the  Ontario  Smelting  Co  .  said  today  that 
ccnstrnction  work  win  be  rushed,  and  that 
all  the  machinery  has  been  purchased  and 
is  ready  to  ship.  He  hopes  to  have  the  new 
p!ant  in  operation  at  the  end  of  the  12 
«ei'ks.  though  it  is  likely  it  will  take  lon^r 
than  this.  It  will  be  built  entirely  of 
briik  and  steel  and  will  be  thoroURhly 
modern 

HOrOHTOX.  MICH. — Sept.  8 
.ViiEiixt  Ontpnt  of  Tupppr  of  Lake  Superior 
mines  will  .show  close  to  10'"  increase  over 
July,  although  smeltery  figures  are  not  yet 
at  hand  Further  increase  can  be  reason- 
ably expected  for  September,  as  many 
workmen  are  coining  in  from  farms  and 
taking  underground  positions :  the  influx 
from  Butte  continues  to  some  extent.  Rsti- 
niated  rock  outputs  for  .August  follow: 
Calumet  &  Hecla.  24  1.400  tons;  Centennial. 
n.f.00;  South  Lake.  5185;  Isle  Rovale.  70.- 
000;  o.sceola.  100.000;  La  Salle  15.615; 
Iiancock.  32.800:  Mass.  IR.OOO;  Superior. 
10.000;  Ahmeek.  103.400;  Wolverine.  28.980: 
Mohawk.  48.090;  Franklin.  ■-'7.045  ;  Allouez. 
4S.4fir. 
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The  Minine  News 


ARKANSAS 

Mnrlon   ('ount.v 

WILLKTT  (Yellville) — Operated  by  Lib- 
erty Ijt-nd  and  Zinc  Co.  .N'ew  15ii-ton  mill 
purchased  and  construction  work  will  start 
immediately. 

OLE.VA  (Fllppln)  —  Owned  by  C.lynn 
Bros,  of  Tulsa.  Okla..  and  local  people. 
Opening  up  shallow  deposit  of  zinc  and 
carbonate  ore.  In  massive  and  disseminated 
form. 

ARIZONA 
CorhUr    ronnlT 

SHATTUCK  ARIZONA  (BIsbee)— Pro- 
duction for  August  was  644. B77  lb.  copper 
comparing  with  L'nft.081  In  July;  42.9!>7  lb. 
lead,  comparing  »vlth  1«4,044  In  July;  g277 
ox.  silver,  compared  with  3'-M3  In  July;  77.- 
1'9  o«    gold,  compared  with  30  oi.  In  July. 

4lll«    ronnly 

MIAMI  (Miami I— Production  for  August 
was    260.000    lb      .-.■mpHrlng    with    5.349.000 

In   June       N <...i.,.,.    fnr  Julv   n»  prop- 

ertles   wrrr  .■I'Ir.'lv    licniise   of 

strike        Atr  'i':     of    men    aro 

now    at     w..i  '■■'■    production    ex- 

IH-cled    to    I..     and    still    further 

Increase    In    Oilol.ei 

Mahavr    ronnir 

VK.w  MiiiiwsK  MlM\<;co  (Chloride) 
_j„..  .1   silver  ore 

In     ^.  f     shoot     nf 

sllvri  N'o    3  shaft 

down  .1  I  loon,  piiprr- 

Intendent  .„^.     ,^   ,      _     . 

IfNION  MI-7TAI,a  CO  (Chloride) — Just 
made  arrnnBements  with  t'nlon  Bnnln  Min- 


ing Co.,  operating  Golconda  mine,  to  run 
BOO-ft.  cro-ascut  from  lattcr's  1100-ft,  level 
to  cut  Fredonia  and  other  veins  of  same 
group  of  former  coinp.anv  Will  open  these 
veins  on  Fredonia  at  depth  of  800  ft.  Shaft 
on  Fredonia  down  60  ft.  with  14  in.  good 
ore  on  hanging  wall  and  .same  amount  on 
foot  wall  Surface  cut  on  Oolconda  Annex 
claim  opened  silver-lend  ore  J.  P.  Ryan, 
superintendent 

l*in<B  C'niinly 
TOTAL  VVRIOCK  (Tucson) — Situated  near 
Panlano  and  being  oi>eratid  by  K.  L.  Vnll  * 
Co 

NIOW  CORXKLIA  (AJo) — Will  continue 
diamond-ilrlll  explorations  on  the  AJo  Con- 
solidated property  recently  acquired  XU\- 
denrround    exploration    also    in    progress 

ARIZON.V  CONSOLin.\TKI>  (Oroater- 
vllle)— Subsidiary  of  C.eneral  Mining  Co  .  of 
Ne\'ndn.  has  unilertnken  development  of 
J  B  .Vnderson  proiierty.  under  direction  of 
C    H    James 

H  i;t 'I  „\- ARIZONA  (Tucson) — Adjoining 
the  .'^aii  Xavler  F.xtenslon  is  sinking  n  two- 
(omiMirlinenl  shaft  to  2"0.rt  deplh  before 
rrossiiillitig  Consldirlng  btilldliig  custom 
piant  to  handle  ores  of  Twin  Btiltes  district 

I'lnHl     «'oiinl.r 
MAMMOTH  nirVKLOPMF.NT         CO_ 

(Hhullii)  —  Have  bonded  the  Mammoth  and 
Collins  group  Shafl  ilnwn  833  ft.  under 
water  nt  742  ft  ;  n|iernllllg  on  TOO. ft  level, 
where  HOO-fi  drift  connects  both  groupn 
llolnllng  150  Ions  wiilfenlte  ore  dally  and 
shipping  4  tons  nf  lonnentrnles.  .-nrrvlng 
iO'-A  MoO,  and  bImiuI  135  gold  InntalllnR 
(lotnflon    process,    giving   PO'".    extraction    to 


displace  pre.sent  means  of  concentration 
.by  eight  Willley  tables  Bpes  Randolph,  of 
Tvicson.   secretary 

YRVapnl    County 

CALtTMKT  &  JKROMK  (Jerome)— No.  '; 
crosscut  from  fiOrt-ft  level  |>pnetrated  75 
ft  south  of  station  .same  black  slate  that 
No.  1  west  crosscut  entered  nbotit  a  week 
ago  lOnst  cios-scut  driven  51  ft.  without 
reaching  sheared   zone 

ni'NPKK-.XRIZONA  (Jerome)  — New 
electric  pump  Insufticieni  to  handle  water 
In  shaft,  and  nir  lift  being  riggod.  The 
8  X  12  compres-sor  was  too  sirutll  and  larger 
c«>inpressor  has  been  Installed  to  furnish 
air  for  new  lift 

CAMFORMA 

Ainndnr    Connt,r 
PLYMOITTH       COXSOLIDATKn       (Ply- 
mouth)— Report   for  Julv  shows  11,000  tons 
of  ore   treated,    wlili    estimated    total    yield. 
Including    concentrates,     of     $54,188. 
nel    Nnrle  Connly 
OLO   CROW    ((^rescent    City) — This   cop- 

f^-r  proiierty  Is  In  the  monumental  district 
mile  from  line  of  the  proiKised  Grants 
•nss  and  Crescent  CItv  railroad  Copix-r 
vein  31  ft  wide  opened  100  ft.  Owned  b> 
F  K  Baumnn  of  .'<an  Francisco  and  man- 
aged  by   K    .V     Mcpherson 

Mnrlpnaa  Cnnnly 
YKLLOW  STONF.  MININO  tX).  (San 
Francisco).  Permitted  to  Issue  lOO.OOii 
."hares  capital  stock  to  ('  R  Burt  as  partial 
payment  of  160  acres  of  pntcnted  land  In 
Hiinters  Valley  and  to  sell  100.000  sharni 
al    "5c    cash    for   development 
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Sacramento  County 

SACRAMENTO  CLAY  PRODUCTS  CO. 
(Sacramento) — Permit  to  issue  stocl<.  Stip- 
ulating that  997  shares  to  be  issued  in 
exchange,  for  property  formerly  known  as 
Sacramento  Clay  Products  Plant  controlled 
by  D.   A.  Cannon,  and  associates. 

NATOMAS  CO.  OF  CALIF.  (San  Fran- 
cisco)— Report  for  year  ended  Dec  31. 
shows  gross  gold  reco^•er>'  amounted  to 
$2,137,120  trorh  25.868.000  cu.yd..  against 
$2,416,960  the  previous  year.  Net  operating 
profit  was  $988,885.  against  $1,313,800  In 
1916.  $108,248  expended  in  salvaging  and 
rebuilding  Natoma  dredge  No.  7  charged 
to  operating  expense.  Fair  Oaks  plant 
operated  195  days,  producing  19.500  tons 
crushed  rock  and  42.500  tons  screened 
gravel.  Oroville  operated  107  days,  output 
v,as  85.000  tons  crushed  rock  and  69.000 
tons  screened  gravel.  Reclamation  and 
drainage  of  lands  practically  completed  and 
crops  planted.  Reclamation  cost  to  date 
has    been    $4,270,000. 

San   Bernardino    County 

MOJAVE  ANNEX  TUNGSTEN  MINING 
(Ivanpah) — Completed  20-ton  concentrat- 
ing plant  and  operating  on  wolframite  ore. 
Development  work  shows  presence  of  good 
tungsten  ore.  J.  B,  Evans,  consulting  engi- 
neer. 

Shasta    County 

ARPS  COPPER  CO.  (Copper  City)— Re- 
ported machinery  for  installation  of  hoi>!t. 
compressor,  machine  drills  and  engine  re- 
ceived. Sixth  carload  ore  sent  to  Mam- 
moth  smeltery   at   Kennett. 

SHASTA  KING  (Kennett) — Mammoth 
Copper  Mining  Co.  leased  this  copper  prop- 
erty and  started  30  men  exploring  and  de- 
veloping. Ore  extracted  being  shipoed  to 
Mammoth  smeltery.  Is  included  in  Trinity 
Copper  Co.  holdings,  owned  chiefly  by 
Thomas  Lawson  of  Boston.  Prosnected  and 
sufficientlv  developed  by  John  Fillius  and 
Fred  Grotefend  17  years  ago  to  prove  its 
approximate  value  and  was  kept  alive  for 
a  few  vears,  but  finally  shut  down  by  Law- 
son.  Believed  to  be  one  of  the  best  copper 
mines  or  prospects  on  west  side  of  Sacra- 
mento River.  Stated  there  is  no  option  of 
purchase  attached  to  lease  as  Lawson  is 
not  inclined  to  sell,  but  willing  that  other 
operators  shall  develop,  even  if  sometliing 
is  made  out  of  developnient  and  extraction. 

Siskiyou    County 

POLAR  BEAR  COPPER  CO  (Calahan) 
— Permit  granted  to  L,  K,  Stam.  Albert 
Stone  and  Char'es  F.  McAlmond  to  issue 
150  000  shares  of  stock, 

RANCHFRTA  MINING  CO  (Hornbrook) 
■ — Notice  served  by  debris  commission  that 
mining  work  must  stop  on  account  of  pollu- 
tion of  Rancheria   Creek  bv   tailings. 

GRAY  EAGLE  (Happy  Camp)— James 
F.  Mahonev,  of  Sullivan  Machinery  Co.. 
has  removed  diamond  drills  after  complet- 
ing contract  to  drill  aggregate  of  8000  ft. 
Machinery  is  being  moved  to  Mendocino 
County. 

Tuolumne    County 

SAN  Y'SABEL  (Stent) — Fay  Chadliourne. 
superintendent,  met  with  fatal  accident  In 
mine,  July  24.  "Workman  sli.ghtly  injured. 
Cause  not  reported.  Operated  b>-  Nyman 
Consolidated  Mines  Co.  of  San  Francisco. 

WESTERN  EXPLORATION  A  N  D 
MINF.S  CO.  (Sonora) — Permitted  to  issue 
14,995  shares  of  capital  stock  to  Alexander 
Haniilton,  "William  F.  Rose  and  F,  B,  Kins- 
man in  exchange  for  assignment  of  option 
of  Fortuna  and  Sirius.No.  2  mining  prop- 
erty, situated  near  Italian  Camp.  Also  per- 
mission to  sell  10.000  shares  at  $5  for  de- 
velopment and  equipment. 

COLOR.ADO 
Boulder    County 

MINING  REVIVAL  at  Jamestown  is 
under   way. 

"WHITE  RAVEN  (Boulder)  —  Regular 
shipments  of  heavy  lead-silver  ore  made  : 
production  two  to  three  cars  weekly.  De- 
velopment work  carried  on  for  two  years  : 
mine  now  in  shape  to  take  advantage  of 
high    price    of    silver. 

Clear  Creek   County 

PRIMOS  CHEMICAL  CO.  (Camp  Boer- 
icke) — Erecting  flotation  plant  to  treat 
mob'bdenum  ore  from  its  property  about 
10  mi.  above  Empire.  Siu'vey  made  for 
new  power  line  to  connect  plant  with  Colo- 
rado Power  Co.'s  line,  12  mi.  distant;  cost 
estimated  at  $24,000.  Charles  A.  Cha=e. 
consulting  engineer ;  E.  A.  Strong,  mill 
superintendent  ;  Benjamin  Essig.  construc- 
tion  engineer. 

Gilpin  Count.v 

SILVER  PLLTME  activity  still  increas- 
ing. Many  old  silver  mines  being  reopened. 
High   price    stimtilating    production 


C  H.  \V.  MINING  CO.  (Central  City)  — 
Operating  Hampton  mine.  Concrete  piers 
for  additions  to  shaft  house  and  ore  bins 
completed :  work  on  ore  bins  under  way. 
and  will  be  completed  before  new  head- 
frame  is  installed  in  order  to  interrupt  un- 
derground work  for  as  short  a  time  as 
possible.  New  100-hp.  G.  E.  motor  to  run 
compressor  installed.  Shaft  sinking  will  be 
resumed  when  impi-ovements  completed.  De- 
\'elopment  work  continues  to  open  good- 
grade  ore.  and  regular  shipments  of  crude 
ore  and  concentrates  made. 

Park  County 

WESTERN  MINING  CO.  (Alma) — Fifty- 
ton  mill  completed  and  regular  shipments 
of  concentrates   being  made. 

COLORADO  PO"WER  CO.  is  surveying 
for  power  lines  throughout  Altria  district ; 
will  build  lines  to  Paris,  Dolly  Varden, 
London  and  other  mines. 

JIM  BLAINE  (Alma) — Tungsten  prop- 
erty, being  worked  under  lease  and  bond. 
Vein  in  upper  workings  6  ft.  wide  shows 
shoots  of  tungsten  ore.  Crosscut  tunnel  be- 
ing driven  to  cut  vein  at  greater  depth. 
J.    T.    DoUison.   manager, 

San  Juan  County 

DIVES  LEASING  CO.  (Silverton) — Op- 
erating  Shenandoah    mine. 

PRECIOUS  METALS  CO.  (Chattanooga) 
— Lessees  shipping  good-grade  ore. 

TELESCOPE  (Chattanooga)  —  High- 
grade    lead    ore    opened    by    lessees. 

COMING  "WONDER  (Silverton) — Ore 
being  shipped  to  North  Star  mill  for  treat- 
ment. 

WYGALL-VANSLYCK  (  S  i  1  v  e  rt  o  n  ) 
— This  group  in  Stony  Pass  being  devel- 
oped. High  grade  gold-silver  ore  discov- 
ered. 

San  Miguel  County 

LIBERTY'  BELL  (Telluride) — New  elec- 
tric locomotive  installed  on  lower  tunnel 
level. 

CARRIBEAU  (Ophir) — Flotation  instal- 
lation completed  and  mill  has  resumed  oj)- 
erations.     Old  tailings  being  retreated  first. 

GERTRUDE  &  MODENA  (Telluride^  — 
Being  operated  by  lessees.  Car  of  copper  ore 
from  de\'elopment  work  shipped  recentl.v. 
Propert^'  in  Bear  Creek  Canon. 

CARRUTHERS     (Telluride)     —    Leasing 
compan>'  operating  lease  on  block  of  Smug- 
gler-Union    (?o.'s     ground     and     Carruthers 
mill  making  regular  shipments, 
Saguache   Count.v 

EAGLE  (Bonanza)  —  Developing  7-ft. 
vein   of    payable   ore. 

KAPI  MINING  AND  MILLING  CO. 
(Bonanza) — Ma\'  Bell  tunnel  advanced  100 
ft.  during  August  to  total  length  of  542  ft.  : 
new  vein  cut  containing  12-in.  streak  of 
copper  and  iron  p\-rite  ore.  Tunnel  being 
advanced  to  cut  Shawmut  vein,  in  which 
raise  will  be  made  to  bottom  of  shaft. 
Upper  workings  now  full  of  water,  contain 
lead   and    copper   pyrite  ore. 

S.ummit    County 

MOLLY'  B  (Breckenridge)  —  Further 
shipments    bismuth    ore    being    made. 

BLUB  FLAG  (Breckenridge) — Property 
in    Illinois    Gulch    being    reopened. 

IRON  MASK  (Breckenridge) — Reopen- 
ing old  workings  nearly  completed.  Shoot 
of  iron-manganese  ore  opened. 

ORO  EXTENSION  (Breckenridge)  — 
Large  flow  of  water  encountered  in  devel- 
opment work  this  spring  ju.st  now  under 
control. 

MONTE  CRTSTO  (Breckenridee) — "^Mll 
being  remodeled  attd  flotntion  plant  install- 
ed. Propertv  in  uimer  Blue  River  district. 
P.  A.  Peabody.  in  charge. 

OURAY'  (Breckenridge)  —  Tunnel  levels 
repaired  :  machinerv  will  be  installed  and 
shaft  unwatered.  Worked  for  several  years 
bv  lessees. 

Teller  County 

BLUE  FLAG  (Cripple  Creek) — Work  re- 
sumed on  this  Raven  Hill  mine.  M-iin 
shaft  will  be  sunk  from  1100  to  14  00-ft. 
level  :  work  to  begin  at  once.  Property  ad- 
joins Cresson. 

QUEEN  RESS  (Cripple  Creek) — Good- 
grade  ore  discovered  in  development  work 
on  this  Tenderfoot  Hill  property.  Re- 
opened bv  drifting  on  500-  and  900-ft. 
levels  of  El  Paso  Go'rt  King  mine  adioin- 
Ing.  Was  once  a  producer  of  gold  ore  from 
MoUie  Kathleen  shaft. 

IDAHO 

Bonner    County 

ARMSTEAD  MINES  (Sagle) — Completed 
reconstruction  of  No.  3  tunnel  at  Rainbow 
and  driving  2200  ft.  to  cut  vein  exposed 
in  upper  workings;  now  in  1400  ft.  Size 
of  tunnel  increased  from  6  x  7  ft.  to  7  x  8  ft. 
and  using  20-Ih.  rails.     Two-in.  air  pipe  and 


20-in.  ventilating  pipe  run  in  length  of  bore. 
Has  70.(1110  tons  milling  ore  blocked  out 
above  tuntiel  No.  2  according  to  rei»ort  of 
H.  H.  Arm.stead.  president.  Survey  being 
made    for   road    from    mine    to    Sagle. 

Slioshone    County 

BIG  CREEK  (Wallace)  —  Returns  re- 
ceived this  week  from  39-ton  carload  of 
gray-copper  ore  shipped  believed  to  have 
broken  the  record  for  the  district.  Driving 
crosscut  to  cut  this  rich  oreshoot  at  further 
depth   of   500    feet. 

DOUGL.\S  (Beeler)  —  Shipments  from 
this  zinc  property  worked  under  lease  to 
Anaconda  comi)an.\'.  discontinued  on  ac- 
count of  the  closing  of  Anaconda  smelteries. 
Other  zinc  propei'ties  on  Pine  Creek  are 
seriously  affected  also,  but  expect  to  ship 
to   other   smelteries. 

LIBERTY  KIN'G  (Beeler) — Consists  of 
five  claims  being  developed  since  November. 
One  drift.  550  ft.  long,  shows  ledge  carry- 
ing ore  11  to  14  ft.  wide  of  hard  quartz. 
Two  oreshoots  foUnd  from  six  to  10  in. 
wide  of  high-grade  lead-zinc  ore.  Iron  and 
copper  sulphide  in  crosscut  at  end  of  drift. 
Leslie    Lamb,   prlncii^al   owner. 

NATION.VL  (Mullan)— Meeting  of  direc- 
tors in  ^VaIlace  on  Aug.  31  levied  assess- 
ment of  Ic.  to  provide  necessary  funds  to 
])lace  mine  in  shape  to  produce  and  make 
repairs  to  the  mill,  which  is  expected  to  be 
running  b^■  Sept.  15.  Bodv  of  copper  ore 
In  lower  le\'el  of  better  grade  than  in  upper 
workings. 

MICHIGAN 

Copper 

COPPER  RANGE  (Palnesdale)  —  Ev- 
ploratlon  work  on  options  south  of  Glol)e 
tract  continue  with  three  diamond  drills. 
Production  close  to  normal. 

SOUTH  LAKE  (Houghton) — Butler  lode 
continues  to  furnish  the  best  rock  coming 
from  this  lode  and  200  tons  daily  taken 
out.  Better  ventilation  will  be  had  when 
sixth   level    cuts   Into  the  Lake  extenslcm. 

MICHIGAN  (Rockland)— Plat  cut  on 
.seventh  level.  Laterals  will  be  pushed  to 
explore  the  three  lodes.  Ogimah  lode  shows 
fairly  good  rock  at  both  sixth  level  open- 
ing.s.  Considerable  amount  of  mass  and 
barrel  rock  coming  from  the  Butler  lode. 
Fourth-level  crosscut  getting  into  copper 
rock. 

WOLY'ERINE  (Kearsage) — Rock  coming 
from  No.  3  shaft  on  14th  level  is  picked 
carefully  as  It  is  lean,  but  profitable  at 
present  price  of  coiiper.  with  short  tram 
and  hoist  to  surface.  The  3ist  and  34th 
levels  are  out  to  the  boundary.  Three 
other  north  levels  are  stoping  and  five  on 
the  south,  the  25th.  31st  34th.  37th  and 
38th. 

OSCEOLA  CONSOLID.STKD  (Osceola) 
— No.  4  shaft.  North  Kearsarge  resumed 
operations  after  a  short  shut-down,  during 
which  steam  engine  in  rock  house  was  re- 
placed b\'  electi'ic  motor  and  another  Far- 
rell  crusher  in  operatiori.  Shaft  continues 
in  low-grade  co'ijier  rock  not  much  better 
than  the  old  O.sceola  lode.  Expect  im- 
provement when  shaft  gets  to  point  on 
same  shoot  Wolverine  and  Allouez  operates. 

QUINCY  (Hancock) — Management  de- 
nies operating  at  8000-ft.  denth  and  have 
not  done  any  diamond  di'Illing  below  bot- 
ton  of  shafts.  New  hoist,  capable  of  hoist- 
ing loads  from  inclined  denth  of  10,000  ft., 
purchased.  Silver  Is  becoming  important 
source  of  income,  mainly  because  of  in- 
creasing amounts  In  lower  openings.  Tn 
earlv  davs  "picking"  silver  was  an  im- 
portant branch  of  mil!  work.  Calumet  & 
Hecla's  lower  conglomerate  workings  like- 
wise are  showing  more  silver  right  along. 

MIXNKSOTA 
Cuynna    Kange 

PENNINGTON  (fronton)  —  Finished 
shiiming  for  this  season  ;  the  tonnage 
amounted  to  about    125.000. 

KEN.VEDY  (Cuvuna)  —  Fire  in  the 
Rnsrers  Brown  Ore  Co.  property  still 
smotildering.  Started  on  210-ft.  level  and 
burned  up  raise.  This  section  bulkheaded 
n*ul  mining  under  wa\'  in  other  sections. 
Half  of  stockiiilc  has  been  shipped. 

CUVUNA  S(~)TTTHERX  RMLAA'W  was 
incorporated  bv  Cuvler  .\dams.  dl-^coverer 
of  Cuvuna  iron  range,  and  reported  will 
tap  mining  i)roiicrtics  of  Southern  range, 
paus  through  ("'learwater  range  and  w^.stem 
Mine   L-Jcs  lake   and   thence   to   St,   Paul. 

FF.TGH  (Ironton) — Tempornrilv  aban- 
doned .it  71  ft.  on  account  of  water  and 
quicksand  trouble  New  timber  sbnft  being 
sunk  within  300  ft.  Plan  is  to  drift  under 
main  .shaft  to  drain  water  R  H  McDon- 
nell,   superintendent, 

WILCOX  (Riverton) — .4cquired  by  Oma- 
ha Iron  Co.  Name  of  mine  changed  to 
Omaha.  Idle  at  present.  Shipped  84. 834 
tons  during  1011-16.     Has  (55, 000-ton  stock- 
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pile  at  mine.  Estimated  ore  deposit  of 
5,000.000  tons  with  l.ono.flOO  tons  acces-xihle 
tor  extraction.  Xew  owners  plan  construc- 
tion of  ore-dr.ving  plant  Capacity  of  mme 
equipment.  200  tons.  A.  A.  MacKay,  of 
Ironton.  superintendent  of  the  Hoch  and 
Ferro  mines,  will  be   in  charge. 

Mexabi    Ranxe 

BESSEMER  IRON-ORE  property  near 
Eveleth  known  as  Burns  Mine,  has  been 
ojiened  by  the  owners.  H.  C.  Dudley  and 
associates. 

;>iissoiRi 

Jnplin    I>l>.trirt 

MELROSE  (Quapaw.  Okla  )— New  300- 
t&n  null  virtually  completed  on  lease  north 
of  Quapaw  and  will  be  in  operation  by 
Sept   IS       H.   B    Lappe,   president 

LARSH  (Commerce.  Okla.) — Will  erect 
mill  on  lease  near  Commerce  where  rich 
strike  recently  was  made  ^.Face  of  lead- 
bearing  ore  45  ft.  thick  mdicated  by  drill 
cuttings,  coming  in  at  24  4  feet. 

CH\PM.A.N  BROS.  (Joplin) — Have  com- 
pleted' rebuilding  of  1000-ton  mill  formerly 
located  at  Webb  City  on  Goodeagle  lease 
near  Tar  River.  Okla..  and  plant  now  m 
operation.  Three  shafts  in  pre.  Lease 
drilled  out  by  L.  C.  Church.  40  drill  holes 
showing  ore 

HACKETT  L.  &  Z.  (Webb  City)— Has 
liken  lease  on  1580  acres  land  just  west 
of  Picher  and  Tar  River.  Okla..  and  will 
thoroughlv  develop  with  drills.  Is  virgin 
territory    but   near   good   mines. 

WOLFTON  (Picher.  Okla.) — Plans  con- 
struction of  two  modern  mills  on  lease 
west  of  Picher  One  shaft  down  to  ore  and 
another  started.  Company  recently  or- 
ganized with  J200.000  capital  A.  P  -^'acke^ 
president  is  also  pre.-iident  of  Central  Lead 
and  Zinc  Company.  ...,,,, 

BIG    ST.VRT    MINER.XL    (Picher.    Okla.) 

Will  start  drilling  operations  on   120-acre 

lease  recently  acquired  southwest  of  Tar 
River  Stock  in  company  held  almost  ex- 
clusively by  women.  Mrs  XI  C.  Robinson 
and  Miss  Gertrude  Chaffee,  of  Oklahoma 
City,   among   principal   owners. 

MONT.\N.\ 

Beaverhead  County 

BOSTON  &  MONTAN.\  DEVELOP- 
MENT CO  (Wise  River) — Reported  to 
have  cut  the  Park  vein,  uncovering  about 
five  to  six  ft.  of  ore. 

Lewis   and   Clark   County 

HELENA  Ml.VE  (Helena) — Two  car 
loads  a   week  to  smeltery. 

JVI^I.\  (Helena) — .New  shoot  of  $25  ore 
in  east  .30n-ft.   drift 

ULARTZITE  DIKE  (Helena)— Twenty 
tons  of  ore  through  Umatilla  mill.  Con- 
centrates carry  $10  gold.  34  oz.  silver  and 
35 -Ir    lead. 

SlUer   Bow   County 

ANACONDA  (Butte)  —  Production  for 
August  was  11  175.000  lb.  comparing  with 
]■>  Jno  000  lb.  in  July,  and  20. 400. 000  lb.  In 
June  and  2S.SO0.000  lb.  in  .August.  191(5. 
August  Is  smallest  output  since  December, 
1914.  when  11.800,000  lb.  was  produced. 

>'KRRASK.\ 
Box  nntte  County 

ALLIANCE  POTASH  CO.  (Alliance)  — 
Purcha.sed  40-acre  tract  at  Antloch  to  erect 
plant  to  take  potash  from  water  In  lake 
east  of  here.  Pipe  line  to  be  constructed. 
Recently  Incorporated.  F.  C  Krau.ie.  pre.tl- 
dent 

NKVAHA 
Clark   Connfy 

BIO  CASINO  (Searchlight)  —  Have 
proved  up  orebodv  on  550.ft.  level,  drifting 
east  and  west,  fcxpert  to  sink  to  lOOO-ft. 
|pv<|  when  nnnnrlng  Is  completed.  W.  W. 
WIshon.  consulting  engineer. 

HfioSIER  (r.ood.springs)  —  Development 
work  being  done  since  Julv  15  and  lead 
orebodles  opened.  One  50. ton  carload 
uhlpped.  but  returns  not  yet  nvallnble. 
Has  ore  on  dump  and  management  reports 
ISOOO-7000  tons  In  sight.  Nel»  Nelson, 
owner. 

Fvmepwlfla   Cnnnlr 

.:     -      - •      '■     ■  sOLtDATED    MINE.S 

I'  It  for  Julv  nhnws  IS.- 

I  ■   illKlng    net    pn.ni    of 

J.  work     amounted     to 

!•  I    >.   10  i>er  fl       Mining  ccst 

V  ■!     net     opernllng    cost     was 

i:  r  total  ore       Irf'anern  during 

nr  I     IJSR     drv     Inns,     yielding 

$3.:.  1 1".   ii'ii'ME  company  $1606. 

N'r»  CoiiBlr 

TONOPAH      ORE       PMOniTTION      for 

week   ended   Sept     1    was   9J74    tons,   valued 

at    $'<!4.04S.   comparing  with   9«n7   tons  the 

prevlmis    week        Produreri"    were       Tonopih 


Belmont.  2431  tons:  Tonopah  Mining.  2350 
Ions:  Tonopah  Extension.  2380  tons;  Jim 
Butler.  800  tons;  West  End.  1109  tons; 
Rescue.  109  tons;  Montana.  48  tons;  Cash 
Bov.   53   tons. 

TO.VOr.xH  EXTENSION  MIXING  CO. 
(Tonopah)— Receipts  from  operations  for 
Julv  were  $115,732,  showing  profit  of 
$32,952.  ' 

Ml'ST.VNG  (Manhattan) — New  oreshoot 
discovered  close  to  surface  on  apex  of  Mus- 
tang Hill.  Liens  has  same  general  charac- 
teristics as  that  worked  by  Train  &  Cha.se 
and  hope  similar  conditions  will  be  encoun- 
tered. Dimensions  are  increasing  with 
depth.  Excess  of  water  from  recent  heavy 
rains  prevented  exploration  of  lower  work- 
ings of  shaft  from  which  it  was  expected 
to  extract  ore  for  a  trial  mill  test 
XKW  MKXICO 
Soeorro    County 

TRIBULLION  (Kellv) — Property  under 
lease  to  Ozark  Smelting  &  Mining  Co.. 
subsidiary  of  the  Sherwin  Williams  Co. 
Receiving  $4000  to  $5000  royalties  per 
month  from  lessees  who  are  treating  40-Fii> 
tons  per  daV  in  mill  at  Kelly.  N.  M..  and 
shipping  25  tons  copper  ore  daily.  Sh:ire- 
holders'  meeting  of  Tribullion  company 
called  on  Oct.  2  to  reduce  capitalization  and 
provide  for  reorganization. 
OKKOOX 
Josephine    County 

COW  BOY  .\ND  LYTTLE  (Takilma) — 
These  copper  mines,  leased  by  C  E  Tucker 
and  George  Fife,  are  shipping  two  car- 
loads per  week 

LOG.XN  SIMMONS  (Waldo) — The  sea- 
son's output  of  this  placer  mine  was  $40.- 
000  gold  .Vlso  platinum  and  a  little  os- 
mium and  iridium  Gold  is  very  fine  De- 
posit is  from  10  to  25  ft.  deep.  J.  T.  IxJgan, 
manager. 

PITTSBURG-ORI^GON  MINING  .\ND 
MILLING  CO.  (Grants  Pass) — Incorpo- 
rated .Vug.  21  for  $2,000,000.  A  general 
mining  and  ore-marketing  business  is 
planned  Victor  W  Brown.  C  C  Bippus. 
W.  H.  Stroup.  Howard  Q  Turner,  of  Pitts- 
burgh, and  Lester  A.  Brown,  of  Grants 
Pass,    are    interested. 

VT.*H 
Beaver  County 

GOLDEN  REEF  CONSOLID.\TED  (Fris- 
co)— Propertv  north  of  Horn  Silver  mine 
being  developed.  Double-compartment  shaft 
flown    450    ft      Mineralization,   horn   silver. 

Jnab   County 

DESERET  MOl"NT.\IN  (Tintic  Junction) 
Provided  with  eciuipment.  and  production 
of  copper  ore  expected  to  becin  Shaft 
being  sunk,  and  will  begin  drifting  when 
400-?t  level  is  reached  W.  Mont  Ferry. 
J  H.  Turner  and  W  D.  Livingston,  inter- 
ested. 

TINTIC  STAND.\RD  (Eureka)) — Stated 
to  be  in  condition  to  ship  car  dally. 
Shipped  four  cars  week  ended  Aug.  24 
Drift  being  run  from  13nO-ft  level,  the 
bottom  of  new  shaft,  now  In  25  ft.  In  ship- 
ping ore;  objective  point  is  productive  ore- 
body  on  higher  level,  and  showing  ore 
goliig  down 

TROUT  CREEK  MINING  CO  (Gold 
Hill) — Situated  at  Trout  Creek.  45  miles 
from  Gold  Hill,  nearest  railroad  point 
Inclined  shaft  down  180  ft  on  a  lead-silver 
vein  Will  also  develop  zinc  ore  found  on 
propertv  Recently  scheellte  discovered  In 
mica  schist  showing  gr)od  percentage  of 
tungsten  Several  tungsten  discoveries  on 
propertv  Immedlatelv  east  of  this  will  be 
developed  bv  H  Prvor  of  Colorado  Hoist 
Installed.      H.  J     Meyer,  president. 

Salt    Lake    County 

VICTOR  (.Vila) — Two  fissures  showing 
mineralization  cut  by  tunnel  being  driven 
through  limestone,  also  showing  .some  min- 
eral objective  point  "Cardiff"  contact,  ex- 
pected   In    100    to    l."iO    ft.   of  work. 

SOUTH  HECLA  (Alln) — Shipments  hin- 
dered bv  lack  of  teams,  smelter  embargo, 
etc.  are  lieing  Increased  Shipped  about  150 
tons  week  ended  .Vug  l«.  and  expects  to 
double  this  amount  week  ended  Aug.  24. 
Tooele   Cnunly 

GARRISON  Mi'N.^TKR  (Gold  HUD  — 
Petler  hiiiilaiie  rondil Iciiis  being  arranged 
for.  bv  Ibis  I  leep  Creek  property,  and  neces- 
sary iiulldings.   etc      In  be  built 

SEMINOI.I':  CopT'KR  (Gold  MUD  — High- 
grade  tungsten  ore  cnntiiiues  to  lie  shipped. 
Shipments  of  molvbd-'num  to  l>e  made  snnn 
Kour  veiii"  .u  i.r..|..  rtv  .  iirving  tungsten, 
but  so  f ..  •      i>.<l       Firiv-ton 

mill  belrr  Ml-   .100  acres 

with    lui'.  ■Hind    and    In- 

dication   ■  ■    'al    gold-silver 

and  copper  I.-.. I  ..re  i  ..rtmn  of  property 
from  which  tungsten  ores  being  shipped 
npened    to    136-ft      level 


CAXAD.V 
Briti>.h  Columbia 
D.  C,  JACKLI-N<;  .states  that  he  and  as- 
sociates have  no  interest  in  iron-ore  prop- 
erties, or  iron  and  steel  business  on  Pacific 
Coast  as  reported  in  the  "Journal"  of  Sept. 
1    and  elsewhere. 

Manitoba 
MOOSEHORN  (Herb  Lake) — Operated 
by  Northern  Manitoba  Mining  and  Develoji- 
ment  Co.  Shaft  down  80  ft  and  vein 
widened  from  15  in.  on  surface  to  30  in. 
with    Increased    gold    content 

Ontario 

CO.VIAG.VS  (Cobalt) — Has  purchased 
Maidens  MacPonald  property  in  I'orcupi.ie 
for  $20,000  It  adjoins  the  Ankerite  op- 
tioned to  the  Coniagas  and  formerly  to  the 
La   Rose 

TEMISKAJU.VG  (Cobalt) — B.  Neely. 
manager  of  the  Penn-Canadian,  making 
examination  at  instance  of  Max  Morgen- 
stern,  to  determine  accuracy  of  report  on 
ore  reserves 

WETTL.\UFP:R  (South  Lorrain) — Pitts- 
burg Lorrain  Co.  will  take  over  this  mine 
Mill  being  overhauled  for  treatment  of  large 
accumulation   of  low-grade  ore. 

LUCKY  CROSS  (Swastika) — Sharehold- 
ers on  Sept.  3  adopted  resolution  to  wind 
up  the  company  and  sell  property  at  auc- 
tion. Bondholders  to  the  amount  of  $56.i"0 
stated  they  were  prepared  to  bid  for  the 
propertv. 

NIPISSING  (Cobalt) — Flotation  equip- 
ment of  five  callow  rougher  and  one  cleaner 
cell  will  be  increa.«ed  to  eight  roughers  and 
two  cleaners  to  give  a  250  to  300-ton  capac- 
ity per  day.  Heads  in  fiotation  will  aver- 
age about 'eight  oz.  per  ton  and  expected 
to  extract   six   oz. 

McINTYRE  (Schumacher) — Annual  re- 
port covering  15  months  ended  June  3ii. 
shows  current  a.ssets  at  $307,137  and  fixed 
assets.  $4.432.24!>.  Surplus  is  $741,903. 
comparing  with  profit  and  loss  account  bal- 
ance for  March.  1916.  of  $383,149.  De- 
preciation reserve  fund  is  $252,000  and 
$14S9S7   charged   to   general   resen-es. 

TEMISK.VMING  (Cobalt) — The  report  of 
Balmer  Neillv,  appointed  to  examine  the 
propertv  places  total  broken  ore  reserves 
at  about  11.572  tons.  Silver  content  esti- 
mated at  400,000  to  450.000  oz.  Only  posi- 
tive ore  was  taken  into  account.  Share- 
holders at  meeting  held  Sept.  6  were  rot 
satisfied  and  ordered  another  examination 
bv  Douglas  Mutch  of  the  Hudson  Bay 
niine.  to  get  estimate  of  probable  ore  con- 
tent!", which  Mr.  Neilly's  report  did  not 
give. 

MKXirO 
ESPER.XNZ.V  (El  Oro,  Mex  ) — Ore  mi'l-d 
in  June  was  10,S9«  tons.      Estimated   profit 
was     $20,052,     comparing    with     $40,911     in 
May, 

SANT.V  GERTRI'DIS  (Tachuca,  Hidal- 
go)— Ore  milled  in  June  was  27.550  toig 
at  estimated  profit  of  $41  0(53.  Manager  re- 
ports for  quarter  ended  June  30  85. "OR  drv 
tons  crushed,  producing  bullion  valued  at 
$702,109:  estimated  profit  at  mines,  $115,- 
157.  Mine  development  amounted  to  21  «S 
ft  of  which  7S3  ft  were  In  pavable  ore, 
(;2(!  ft.  In  vein  below  pav  and  777  ft  In 
country  rock  Ot  Smith  cms.scut.  IKth 
level,  parallel  2195  ft  .  being  driven  to  ex- 
plore outlvtng  hnnging-wall  territory  after 
pa.sslng  through  ouartz-porphvrv  dike  30 
ft  wide,  entered  wide  rone  of  altered  nnde. 
site,  and  1(55 1  ft  <oiith  of  north  vein  cut 
small  new  vein  striking  N  50*  R  anil  rlio- 
plng  nearly  vertical.  Drifting  thereon  ex- 
posed ore  shoot  128  ft.  long.  4  7  ft.  wide, 
averaging  15  oz.  silver  and  $1  50  gold  o-"- 
ton  Unable  vet  to  sav  If  new  vein  wll' 
prove  of  mnch  Imnortance  Scarcity  nf 
cvnnlde  caused  mill  to  run  at  8«  ^^'  of 
capacity  except  during  Mav  when  full  rate 
of  crushing  mnlnlnlned  Improved  cvanid 
deliveries  In  Julv  expected  to  allow  mil 
operation  nt  lOOr  of  rapacity.  Flot^itio' 
experiments  on  tonnage  scale  to  r<" 
cvanldatlon  will  be  resumed  shortly  E 
Ings  decreased  b^■  hl^h  price  of  labor,  IH 
croased   cost  of   supplies  and  taxes. 

VKHV 

CERRO    DE     PASCO     (lj«    Fundlclon) 
Production    of    i-opin^r    for    .Vugust    totall 
(l,OS«,000   lb.,   comparing    with    6.262.000   II 
In  July. 

HOl'TII    AFRICA 

GOLD    PRODUCTION    In   the   Tranaval 
In  July  was  757.839  nx  .  being  1««5  o«.  le) 
than  In  June  and  .1:18  or.    less  than  In  Jul; 
1911!       For  the  s.-v.-.   months  ended  July  i 
the    total    was    6.li:.9r>4    ov    In    1916    an 
S.330.:;5    oi— or    }n  "1  87.1 19— In    1917:    R 
decrease  of  82.179  oz  .   or   1  S':  .   this    venr 
The  number  of  negro  l.iborers  employed   In 
Julv  was     Gold  mines,   i7l.fi5J:  coal  mines. 
II.JSI  :  diamond  mines,  5223:  total,  188,257. 
showing  a  decrease  of  4097  from  June,  and 
of  20.«;74  as  compared  with  last  January 
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SILVER  AND  STERLING  EXCHANGE 


<ept. 

6 
7 
8 

Sterl- 
change 

Silver 

Sept 

Sterl- 
ing 
Ex- 
change 

4.7550 
4  7550 
4  7550 

Silver 

New 
York, 
Centa 

Lon- 
don, 
Pence 

New    Lon- 
York,    don. 
Cents  Pence 

4  7550 
4  7550 
4  7550 

95i 
96i 
961 

48! 
49 
49 

10 
II 
12 

97f       49! 
98>       50 
98>       50 

'w  York  quotations  are  as  reported  by  Handy 
fe  Harman  and  are  in  cents  per  troy  ounce  of  bar 

r,  999  fine.  London  quotations  are  in  pence  per 
;roy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  Y'ORK 


Sept. 

Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

6 
7 
8 
ID 
II 
12 

25 

@26 

@26 

""% 
@26| 

(S,26} 

61 
60S 
601 
6li 

615 
611 

9 

@9 

9 

@9 

91 
@92 

9i 

(5.9 

9! 

®?l 
@9| 

9} 
@% 

9; 
@.9i 

9J 
@9! 

7i 

(3)73 
7S 

®?So 

@7  90 

7  80 

(57  90 

The  above  quotations  are  our  appraisal  of  the 
I'erage  of  the  major  markets  based  generally  on  sales 
s  made  and  reported  by  producers  and  agencies, 
nd  represent  to  the  best  of  our  judgment  the  pre- 
ailing  values  of  the  metals  for  the  deliveries  con- 
tituting  the  major  markets,  reduced  to  basis  of  New 
fork.  cash,  except  where  St.  Louis  is  the  normal 
)asing  point. 

electrob-lic  copper  are  for  cakes: 

Electrolytic  copper  is  commonly 

terms"  (r.t.),  including  freight  to  the 

subject  to  a  discoimt  for  cash. 

the  price  delivered  and  the 


The  quotati 
ngots  and  wir 
gul 

irks  and 
The  difference  bet 


Vew  York  cash  equivalent  is  at  present  about  0.23c. 

I   domestic   business.         The   price   of  electrolytic 

thodes  is  0.05  to  0.10c.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
>rands.  We  quote  New  York  price  at  17c.  per  100  lb. 
,bove  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 

e:  St.  Louis-New  York  17c.:  St.  Louis-Chicago, 
.3c.;  St.  Louis-Pittsburgh,  1 3. 1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

305 
305 

30* 
305 
305 

Sept. 

Spot 

3  Mos. 

Spot 

6 
7 
8 
10 
II 
12 

120 
120 

120 
120 
120 

Il9i 
Il9j 

119! 
1195 
Il9i 

137 
137 

137 
137 
137 

241 
241 

241 
242 
2435 

240 
240J 

240) 
2415 
243 

54 

54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
jondon  Metal  Exchange.  All  prices  are  in  pounds 
terling  per  ton  of  2.240  lb.  For  convenience  in 
■omparison  of  London  prices,  in  pounds  sterling  per 
t,240  lb.,  with  .American  prices  in  cents  per  pound 
he  following  approximate  ratios  are  given,  reckoning 
xchange  at  4.80.  i£lo  =  3.21c,|:  £20=4. 29c.: 
;30  =  6.43c.;  £40  =  8.57c.;  £60=12.8oc.  Varia- 
ions.  £l=0.21|c. 

NEW  YORK — Sept.  13 

The  leaking  of  the  new.s  that  a  laree 
luantity  of  copper  had  been  bought  for 
he  Allies,  which  became  generally  known 
<n  Sept  6,  had  a  favorable  effect  on  the 
;opper  market,  which  became  much  strong- 
T.  Spelter,  which  was  previously  consid- 
'red  to  lie  bottomed  on  bedrock,  was  senti- 
nentally  affected.  Similarly  with  respect 
o  tin.  Lead  \vas  the  only  metal  to  exhibit 
veakness.  Readjustment  of  the  prices  of 
ead  is  necessary  to  bring  it  in  line  with 
he  other  metals. 

Copper — It  became  generally  known  on 
Sept.  6,  not  through  any  official  communi- 
lation,  but  rather  through  the  leaking  of  a 
larty    to    the    transaction,    that    about    77 


million  pounds  of  copper  had  been  pur- 
chased at  25c.  by  the  War  Industries  Board 
in  behalf  of  the  Allies,  Although  the  prin- 
cipal producers  were,  of  course,  accjuainted 
with  this  transaction  for  some  time  previ- 
ous, it  was  not  generally  known  in  the 
trade  until  Thursday  last.  Upon  the  news 
becoming  public  buying  by  domestic  con- 
sumers was  immediately  stimulated  and 
there  was  considerable  activity,  in  compari- 
son with  the  dullness  of  many  weeks  previ- 
ous, at  advancing  prices.  We  estimate  the 
sales  of  electrolytic  as  upward  of  25  mil- 
lion pound.s.  The  bulk  of  the  business  was 
for  October-December  delivery,  but  it  is 
noteworthy  that  some  considerable  trans- 
actions were  made  that  extend  forward  to 
next  April  and  also  others  covering  the 
first  quarter  of  1917.  At  the  close,  the 
market  was  firmly  established  on  an  aver- 
age basis  of  about  2(5 5c.  net  cash.  New 
Y'ork. 

Our  Washington  correspondent  reported 
by  telephone  at  4:30  p.m.  that  Mr.  Baruch 
and  Mr.  Meyer  had  informed  him  that  no 
decision  on  the  matter  of  the  price  of  copper 
had  been  reached,  and  might  not  be  for 
several  days  yet.  They  said  moreover  that 
there  was  no  basis  for  any  intimations  as 
to  what  the  price  might  be  and  especially 
requested  that  there  be  no  speculation  on 
that  subject.  No  special  significance  is  to 
be  attached  to  the  meetings  with  the  pro- 
ducers this  week,  which  are  simply  a  con- 
tinuation of  conferences  that  have  been 
going  on  for  the  last  six  weeks.  We  in- 
ferred from  our  correspondent  that  a  de- 
cision in  the  matter  might  not  be  reached 
until  after  the  return  of  the  President  to 
Washington. 

News  from  Butte  this  morning  is  to  the 
effect  that  the  .strikers  will  shortly  return 
to  work,  but  it  is  not  expected  that  the 
Anaconda  company  will  be  able  to  resume 
right  away  at  anything  more  than  6ii'/r 
capacity.  Production  at  Bisbee,  Ariz.,  has 
now  attained  nearly  normal  capacity.  A 
small  production  is  being  made  at  Globe 
and  Miami,  but  Clifton-Morenci  continue 
idle. 

Among  the  refiners,  one  is  closed  and 
two  others  are  operating  at  greatly  re- 
duced capacity.  Another  refinery  is  re- 
ported being  near  the  end  of  its  stock  of 
blister  copper,  with  every  prospect  that  its 
production  will  shortly  be  curtailed.  If 
there  be  any  demand  at  all  for  copper  dur- 
ing the  next  three  months  there  is  hound 
to  be  an  acute  .situation. 

The  copper  producers  and  the  purchasing 
section  of  the  War  Industries  Board  have 
been  holding  sessions  this  week.  Early  in 
the  week  it  was  reported  that  a  decision 
as  to  the  price  the  Government  would  pay 
for  its  requirements  of  copper  would  be  an- 
nounced today,  but  early  in  the  afternoon 
news  of  another  postponement  came  from 
Washington.  It  is  disgraceful  that  there 
should  be  these  delays,  while  producers  are 
called  upon  to  supply  copper  to  the  Gov- 
ernment and  are  not  getting  any  money  for 
it.  At  present  the  Government  must  be 
owing  them  in  the  neighborhood  of  $10.- 
OOO.OOO. 

Copper  Sheet.s  are  quoted  at  35c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
f.o.b.  mill. 

Tin — Market  was  small,  but  there  were 
signs  of  increasing  activity  which  was  re- 
flected by  a  slight  stiffening  of  price. 
Banka  tin  regained  its  normal  differential 
of  about  Ic.  below  the  price  for  Straits 
and  at  the  close  was  quoted  at  60^. 

Liead — This  market  was  very  dull  :  trans- 
actions were  so  small  that  quotations  are 
based  on  offers  to  sell,  rather  than  on 
sales.  Right  through  the  week  September 
lead  was  offered  at  nic  New  York,  and 
at  the  same  price.  St  Louis.  The  .\.  S. 
&  R.  Co.  maintains  its  price  at  10c.  but 
the    market    looks    for    a    further    reduction 

Zino — Transactions  were  small,  but  there 
was  an  advance  in  price  and  a  firmer  tone 
generally.  This  resulted  in  part  from  the 
better  situation  in  copper,  and  in  part  from 
the  prevailing  idea  that  the  price  for  zinc 
had  bottomed  on  bedrock.  Important  in- 
terests were  inclined,  moreover,  to  help 
along  an  advance  in  zinc  by  themselves 
staying  out  of  the  market.  There  was 
some     speculative     bidding     for    the     metal. 


but  producers  were  at  all  times  willing 
tc  sell  to  consumers  at  Ic.  less  than  to 
speculators,  while  some  producers  refused 
to  sell  to  speculators  at  all. 

Zino  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  fob.   Peru.    III.,   less  %'"r    discount. 


Other    Metals 


Aluminum — This  market  continues  in- 
active with  (luotations  nominal  at  45c.  for 
No.    1    ingots  at   New   York. 

Antimon.v — This  market  continued  dead, 
and  we  simply  repeat  our  nominal  quota- 
tion of  14  5c.  for  spot.  An  important  seller 
reported  firm  bid  at  that  price  but  order 
not  tilled.  Important  consumers  report  hav- 
ing as  much  as  six  months'  supply  on  hand. 
AVe  ciuote  futures  nominally  at  14c.,  c.i.f.. 
in  bond,  but  large  foreign  producers  sa\' 
that  they  cannot  afford  to  sell  at  less  than 
15c..  c.i.f.,  in  bond,  here,  or  £80(fi  85,  c.i.f.. 
Great  Britain.  Another  foreign  producer 
reports  itself  out  of  the  market  until  15Jc. 
is   reached, 

Binmuth — Unchanged  at  $3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.40 
®1.50   per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.  for  electrolytic. 

Quirksilver — Unchanged  at  $115.  San 
Francisco  reports,  by  telegraph,  $114. 
steady. 

Gold.  Silver  and  Platinum 

Silver — This  metal  has  shown  unusual 
strength,  owing  to  the  advance  in  the  Lon- 
don price.  The  market  there  being  rather 
bare  of  supplies,  the  advance  is  made  on 
small  buying.  The  inquiry  from  San  Fran- 
cisco on  China  account  is  still  being  main- 
tained. 

Mexican  dollars  at  New  York:  Sept.  5. 
75c.;  6  75c.:  7,  76c.;  8,  76c.;  10,  77c.;  11. 
78c. 

Platinum — In    fair   demand   at    $103®  105. 

Palladium — Firm  at  $120(fil25.  Certain 
producers  reixirt  inquiries  on  which  they 
were    unable    to    quote. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo.,  Sept.  8 — Blende,  per  ton, 
high.  $79.50  ;  basis  60%  Zn,  premium  $75  ; 
medium  to  low,  $70(S'65;  calamine,  per 
ton,  basis  409^  Zn,  $40(H)38;  average  sell- 
ing price,  all  grades  of  zinc,  $69.60  per 
ton. 

Lead,  high,  $97.35;  basis  iOT,  Pb.  $95® 
90  ;  a\"erage  selling  price,  all  grades  of 
lead.   $89.57   per  ton. 

Shipments  the  week:  Blende.  12,014  tons, 
calamine,  90S  tons  lead,  1416  tons.  Value, 
all   ores   the    week.    $1,027,080. 

With  intermediate  grades  selling  on  a 
lower  base,  a  higher  average  price  denotes 
larger  sales  of  premium  ore.  .\  larger  in- 
flux of  cars  is  permitting  the  shipment  of 
ores  purchased  two  and  three  weeks  ago. 
swelling  the  shipment  f.ar  above  the  week's 
purchases. 

Platteville,  Wis.,  Sept.  8 — Blende,  basis 
60%  Zn.  $70  base  for  premium  ore  down 
to  $65  base  for  second  grade.  Lead  ore. 
base  SO';  Pb,  $85  to  $90  per  ton.  Ship- 
ments reported  for  the  week  are  2965  tons 
of  zinc  ore.  154  tons  of  lead  ore,  and  512 
tons  of  sulphur  ore.  For  the  ye.ar  to  date 
the  figures  are:  98  525  tons  of  zinc  ore: 
4869  tons  of  lead  ore:  and  19.642  tons  of 
sulphur  ore.  Shipped  during  the  week  to 
separating  plants.   389)   tons  of  zinc  ore. 

Other  Ores 

.Antimony  Ore — Considerably  lower,  high- 
grade  ore  being  quoted  at  $1  70(i?2  per  unit. 

Manganese  Ore — Metallurgical  ore  con- 
tinues strong  at  $1  per  unit,  but  some  of 
the  Imyers  are  more  particular  respecting 
silica  content 

MulylHlenum  Ore — Molybdenite  containing 
90%  molybdenum  sulphide  was  sold  at  $2  15 
per  lb.   of  molybdenum   sulphide  contained 

Tunesten  Ore — A  fair  amount  of  business 
was  done  at  $23(if  25  per  unit  for  high-grade 
wolframite,    the  top   price  being   f(ir  ore   as- 
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saying  70  tuiiBSten  trioxide.  free  from  im- 
purities. Low-Krade  ore  was  quoted  at 
$18.50.  that  price  beine  named  on  some  lots 
of  60<-:  material.  Scheelite  fetched  $26 
per  unit. 

Pyrites — Spani.«h  lump  quoted  at  ISJC. 
per  unit  on  basis  of  Ifls.  ocean  freiBht. 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty,  ocean  freights  are  32s.  fid.  for 
northern  ports,  and  4«s,  for  .southern  ports. 

Iron  Ore^Shipnients  of  iron  ore  down  the 
Liikcs  were  10.146.786  tons  in  August, 
against  10.241.63.1  tons  in  July  and  9.850.- 
110  tons  in  August.  I'.il6.  The  .season  total 
to  Sept.  1  is  36.523,554  tons,  against  39,- 
■-'15.864  tons  to  the  same  date  last  year. 
Prices  remain  on  the  sea-^on  basis,  at  $5.(i5 
for  Ales.ibi  nonbessemer  on  Lake  l-^rie 
docks,  with  a  premium  equal  to  the  extra 
Lake  freight  that  would  be  paid  above 
the  season  basis  of  $1.  The  rate  is  now 
fully  $1  50. 

Iron  Trade  Review 

PITTSBTRGH — Sept.  II 

The  gossip  in  the  iron  and  steel  trade 
continues  to  be  that  everybody  is  waiting 
uix)n  the  much  advertised  price  fixing  by 
the  Government,  and  the  prediction  made 
a  week  ago.  that  the  Government's  an- 
nouncement as  to  steel  prices  would  be 
made  within  a  week,  is  repeated  again 
this  week,  naturally  receiving  corresponri- 
ingiv  le.ss  attention. 

There  is  beginning  to  be  serious  doubt 
whether  this  is  really  what  the  trade  is 
waiting  for.  When  the  market  is  .stag- 
nant, as  it  has  been  for  weeks,  it  is  neoes- 
sarv  to  assign  a  reason,  and  this  is  a 
convenient  one  The  Government  can  fix 
prices  for  the  general  trade  only  in  the  case 
of  coal  and  coke.  As  to  pig  iron  and 
finished  steel  it  can  fix  prices  only  on  what 
it  buys  it.self.  being  in  position  only  to 
recommend  in  the  cii.se  of  the  general  trade, 
and  if  the  Government  makes  an  announce- 
ment covering  everything  it  is  authorized 
to  do  the  market  would  probably  continue 
stagnant,  awaiting  a  time  when  the  mills 
would  have  to  seek  business.  The  decrea.se 
of  437.115  tons  in  the  Steel  Corporation's 
unfilled  obligations  during  August,  reported 
vestordav.  suggests  that  it  will  be  only  a 
few  months  until  the  steel  mills  will  stand 
in  need  of  booking  additional  business  in 
some   departments. 

The  softening  tendency  continues  in  scrap, 
pig  iron,  unfinished  steel  and  finished  steel 
but  the  actual  declines  recorded  in  the  mar- 
ket are  relativelv  small  and  .serve  merely 
to  show  the  trend  In  finished  steel  the 
only  clear-cut  decline  is  in  plates,  which 
are  now  ouotahle  at  8c.  .is  maximum, 
whereas  a  few  weeks  ago  the  market  was 
f|Uoted    firm   at    9'filOc.    as   minimum. 

.<iteel  produ<'tion  continues  to  be  inter- 
fered with  in  various  ways.  The  weather 
is  heifer  but  coke  is  as  scarce  as  ever 
The  rarnegie  Steel  Co  has  every  one  of  its 
.^.9  hla-st  furnaces  in  physical  condition  for 
operation,  but  two  are  out  of  blast  and 
five  banked,  on  account  of  insufficient  coke 
Us  ingot  production  is  about  12";^  under 
rated    capacity 

Pig  Iron--  Bessemer  iron  can  be  had  at 
jr.o.  vallev.  without  difficulty,  or  $2  below 
last  week's  fiuntation.  hut  there  Is  no  de- 
mand Foundrv  iron  has  been  resold  at 
150  or  le.ss.  and  while  furnaces  state  that 
their  price  remains  $53  this  Is  purely  nom- 
iral  There  is  not  enough  buying  to  estab- 
lish prices  definitely  We  quote  bessemer 
at  150,  basic  at  148  and  foundry  and  malle- 
able at  about  J50.  at  valley  furnaces.  9Bc 
higher    delivered    Pittsburgh 

StrrI — Billets  are  offered  by  middle  inter- 
ests at  175.  as  reported  a  week  ago.  hut 
It  Is  now  thought  they  could  be  bought  nf 
170  Mills  as  a  rule  are  making  no  quota- 
tions. 


Hoys 


rerroa 

KerromanganrHe — The  market  is  \erv 
quiet,  demand  )>elng  limited,  and  there  ar<' 
some  irregulnrllles  in  iirlce  in  con»ei|Uence. 
but  In  general  the  market  remains  quotable 
at  fJ76«i'4nO  for  prompt  and  remainder  of 
year,  and  nl  1350  for  first  qunrtiu-  of  next 
yrar.  delivered 

Coke 

ronnell»«llle-  Then'  Is  no  newR  from 
Washington  ns  to  the  fixing  of  priee.q  on 
( I  ke  for  the  general  trade  The  recent 
nllotmenf  of  16,000  inns  for  the  Navy 
Depnrtriieiil  to  July  1,  ini8.  was  at  $3 
for    h,-:it:,-r      i     -rn.ill'   fnrinnirr      ind    f.  m    fnr 
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STOCK     OUOTATIONS 


STOCK     OUOT.^'nONS— Continued 


Alaska  Juneau 
Am.Sm.A  Ret  ,com 
Am  Sm  *  RpI  ,  p( 
Am.  Sm,  Ser  ,  pf .  A 
Am  Sm  Sec  ,  pi  B 
Am   Zinc 

Am,  Zinc,  pf 

Anaronda 

Batnpllas  MIn  , 
Bethlehem  Steel 
Bethlehem  Steel,  pf 
Butte  A  .Superior,, . 
Cerro  rie  Pasco. ,  ,  , 
Chile  Cop 
Chino 

Colo,  Fuel  &  Iron     , 
Crucible  Steel. 
Dome  Mines. 
Federal  M,  AS 
FederalM.AS.  pf 
Great  Nor  ,  ore  ctf 
Greene  Cananea  , 
Gull  States  Steel 


International  N'lckcl 

Kennecott 

Lackawanna  steel 
Miami  Copper.  . . 


Sloas-Shemeld.. 


Va.  Iron  C.  *  C. 


N-.  Y.  CURBt 


BlK  I.edRe 

Butte  A  X.  Y. 
Butte  C.  A  Z 
Caledonia 


Sept.  1 1 


Con.  Nev-Ulah. 

Emma  Con 

Ferber 

Firm  Nat.  Cop, . . 


Jerome  Verde 

Kerr  Ijikc 

Matrma 

Malesttr 
McKlnlPV-Dar-Sa. 

Mllfonl 

Mohlran  .  .  . 

Mother  Lode 

N    Y.  A  Hond   ..  . 
NIpiffilnK  Mtnra.. . 

Ohio  ("op 

Ray  Hercules  , . .  , 

Rtehmond 

Rochester  Mines. . 
St,  Joaeph  I,,cad..  . 

Standnrd  H.  L 

Stewart   

Success   

Tonopah 

Tonopah  Kx 

Tribulfion 

Troy  Arlioiu 

ITnlted  Cop    

United  Verde  Ext. 

United  Zlne   

ITlIra  ^•^ne«^  .    . . . 
White  Knob.  pf.. . 


Iicffi  A  Belcher.. 

hulllon   

caledonta  

Challenite  Con 


Oouki  *  C\irTv 
Hair*  Norrrow 
.!ftrkrt-<r.  Pt 
Mexlran 
<  trrlrtentnl 
Ophir 


Savaite 

Htk  lielrhrr 

Sierra  Nevada 

Union  Con 

UUli  Con 

n<>1mnnt 

Jim  nutter 

MacNaroara 

Midway 

MoDt.-Tnnopah 

North  Star 

Hranir  Eula 

Wmt  Knd  ( 'on. . 

AiUnu 

Booth 

Comb    Krar 

nnekl  l>Bliiy 

florenra. . 

.hiriil"*  ?  tlrmlon  , 


BOSTON  EXCH.*3ept.  11        COLO    SPRINGS  Sept     11 


Ahraeek      

AlRomah 

AUouez 

Ariz.  Com.,  ctfs 


Calumet  A  Ariz  . . 
Calumet  A  Heela.. 
Centennial 
Copper  Rani^e     .  . 


Lake 

La  Salle 

Mason  Volley 

Mass 

Mayflower 

Michigan 


New  Arcadian 

New  Idrla 

North  Butte     . 


Old  Dominion 

Osceola    

Qulnry 

St.  Mar>''8  M.  1 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz. 

So.  Lake 

So.  Utah 

Superior 


Superior  A  Boat. . 
Trinity     


U.  S.  Smelfg,  pf. 

Utah  Apex 

Utah  Con   

Utah  Metal 

Victoria 

Winona     

Wolverine 

Wyandot 


if 


BOSTOX  CURB'  Sept.  11 


Alaska  Mines  Corp 

.W 

Bingham  Mines, 

IK 

Ilnaton  Els- 

72 

Boston  A  Mont 

A3 

16 

3 

01 

Chief  Con 

21 

10 

25 

Crj-stal  Cop , 

88 

FnKleA  Blue  Bell 

2t 

HouKht     \  Copiier  , 

7,^ 

II 

Iron  Cap,  Cum 

IS 

Mexican  Metals 

.27 

1| 

MojaveTlinRSten,  , 

40 

Nat  Zinc  A  Ix'ad. 

42 

1 

New  Baltic 

II 

New  Cornelia 

17 

t   35 

36 

Rex  Cone 

.20 

SALT  LAKE*        Sept.  11 


Mo 
Prince  Con 
Hllver-Kln>  cnal'i 
Silver  King  Con 
Sioux  Con     , 
Ho    llecU 
Tlntlc  Sinndaril. 
rnelp  Ham 

Wllhert 

Yankee 


TORoirro* 


llallry 

l»raver  Con 

llunaln  Mlnm 

t  "hamlHTli  Kerland, 

Conlaffatf 

llarsravea   


TpmtskamlnR 
w  rtlUiifer-l.or, 
Home  Fxicn 
Home  Ijikr 
Kole,-  ll'unen  , 
liolHniter 
Mclnlvre     -  ,  , 


schumaeher 
TFck-Hu(lm, 
Vlpomi 


Doctor  Jack  Pot 
Elkton  Con. 

El  Paso     

Gold  ."^overelitn.. 
Golden  Cycle  . . . 

Granite     

Isa)>ella         

Mary  MeKlnney. , 

Portland     

fnlted  f iold  M .,  , 


\liu4ka  Mexic&n 


Orovllle 
Santa  Gert'dls. 
Tomtjoy 


O  13  3 
0  IS  » 
0  12    ft 


*  Bid   prices,     t  Clostng  prices,    t  I,,aflt  Quotations. 
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Minas  de  Matahambre,  Cuba 


By  D.  ford 

Engineer  in  charge,   Matahambre, 


Matahambre  is  a  bonanza  copper  deposit,  discov- 
ered in  1913,  and  ivas  financed  by  Manuel  Luciano 
Diaz  alone.  Present  yearly  production  is  about 
20,000,000  lb.  copper,  and  70,000  oz.  silver.  Fault 
system  and  occurrences  of  ore  is  interesting.  Im- 
portant improvements  are  under  way,  including 
construction  of  six-mile  aerial  tramivay,  storage 
bins  and  a  1350-hp.  power  plant  at  the  port  of 
Santa  Lucia  and,  at  the  mine,  a  400-ton  concen- 
trating plant  and  a  2,500,000-gal.  reservoir. 


MINAS  de  Matahambre,  in  the  Province  of  Pinar 
del  Rio  in  the  western  end  of  Cuba,  are  operated 
by  Manuel  Luciano  Diaz,  a  civil  engineer  of  note, 
of  Havana,  who  financed  the  enterprise  alone  and  has 
managed  it  from  its  beginning.  He  is  often  referred 
to  as  the  "Cuban  Copper  King."  The  mine  was  dis- 
covered in  1913  by  a  native  while  out  hunting  for  deer. 
The  man  was  caught  in  a  rain  and  took  refuge  under- 
neath a  ledge.  He  noticed  pieces  of  green  and  blue 
material  in  the  ledge  and  carried  some  chunks  away 


Mccormick 

Prov.   de   Pinar  del  Rio,   Cuba 

posed  high-grade  ore  during  June,  1917,  and  the  ninth- 
level  crosscut  exposed  high-grade  ore  during  December, 
1916.  Development  work  on  the  eighth,  seventh  and 
sixth  levels  has  exposed  great  quantities  of  excellent 
chalcopyrite  ore.  Development  work  was  done  at  the 
rate  of  nearly  2000  ft.  monthly  progress  during  the 
past  year.  During  1916  there  were  dispatched  from 
the  port  of  Santa  Lucia  33  ships  carrying  65,000  tons 
of  ore  to  the  reduction  works  of  the  United  States 
Metals  Refining  Co.  at  Chrome,  N.  J.,  U.  S.  A. 

The  town  of  Matahambre  is  in  the  Province  of  Pinar 
del  Rio,  about  2i  hours'  horseback  ride  from  Cabezas. 
Cabezas  is  on  the  national  highway  between  the  city  of 
Pinar  del  Rio  and  Guane,  the  present  terminus  of 
the  F.  C.  del  Oeste  railroad  from  Havana.  Another 
way  to  reach  the  mine  is  by  launch  from  Esperanza 
to  Santa  Lucia,  thence  by  road  about  li  hours'  horse- 
back ride.  Both  Cabezas  and  Esperanza  may  be  reached 
by  automobile  from  Pinar  del  Rio,  the  former  takes 
40  min.,  and  the  latter  one  hour  and  40  min.'s  ride. 

The  country  is  not  picturesque.  It  is  not  fertile,  yet 
it  is  not  by  any  means  barren,  and  is  famous  as  the 
vuelta  abajo  tobacco  district.    Pines,  oaks,  scrub  brush. 


THE  MARCH   OF   PROGRESS   AT   MAT.AHAMBRE   MINE.    PROVINCE   OF   PIN.-VR   DEL    RIO.    CUB.\ 
On  the  water  wagon  Caterpillar  tractor  and  ore  carts 


with  him.  He  interested  Dr.  Alfredo  i'orta,  a  lawyer 
of  Pinar  del  Rio,  who  in  turn  interested  Sefior  Diaz. 
After  an  examination  of  the  property  by  the  C.  L. 
Constant  Co.,  of  New  York  and  Havana,  it  was  decided 
to  prospect  the  claims.  Ore  was  found  from  grass 
roots.  Development  and  mining  were  carried  on  through 
adits  until  late  in  1914.  Then  a  shaft  was  .started  in 
order  to  develop  the  deposit  at  lower  depths.  Toward 
the  latter  part  of  1915  the  first  crosscut  from  this 
shaft  reached  the  ore  at  100  ft.  below  the  fifth  level, 
or  lowest  adit.  During  1916  the  shaft  was  sunk  an 
additional  400  ft.  (past  the  10th  level),  or  to  a  depth 
of  152  ft.  below  sea  level.     The  lOth-level  crosscut  ex- 


palms,  and  a  stiff,  long-bladed,  dry,  wire-grass  grow  on 
the  low  hills  and  in  the  numerous  arroyos  that  make 
up  the  landscape.  Cyclones  are  common  to  this  part  of 
the  island,  and  it  is  said  that  a  particularly  severe 
storm  about  seven  years  ago  killed  most  of  th''  pine 
growth.  Only  an  occasional  timber-giving  tree  is  to  be 
found  now  (except  in  a  few  sheltered  spots),  tut  a 
young  growth  has  made  a  good  start.  The  oak  is  not 
used  for  mine  timbers,  therefore  it  is  only  a  question 
of  a  shoi't  time  until  mine  crops  will  have  to  be  im- 
ported. The  dead  trunks  of  the  pines  still  stand,  but 
in  scant  numbers  compared  to  the  original  growth.  The 
fires  that  are  started  throughout  the  entire  district  once 
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or  twice  each  year  during  the  dry  .season,  have  de 
stroyed  thousands  of  cords  of  wood.  Wood  was  formerly 
used  as  fuel  at  the  mine,  but  because  of  the  continually 
increasing  length  of  haul,  and  the  difficulty  in  putting 
the  wood  along  the  roadside  for  transportation,  the 
cost  became  prohibitive  and  gradually  more  and  more 
coal  was  used,  until  now  coal  is  in  general  use.  But 
coal  is  also  expensive  and  oil  will  soon  be  used  to  furnish 
the  power. 

Eighteen  months  ago  the  camp  was  that  of  an  over- 
grown prospect,  with  a  floating  population  of  500  to 
600  people;  today  it  is  a  growing  town,  making  work 
for  possibly  1500  men.  As  is  the  case  at  most  prospects, 
living  was  crude;  but  with  more  activity  and  a  forced 
growth  improvements  of  a  permanent  nature  were 
started  and  today  brick  staff-houses,  office,  and  surface 
plants;  steel  shop  buildings,  and  neat  frame  structures 
with  tile  roofs  are  seen  on  every  hand.  The  camp  has 
electric  lights,  an  ice  plant  and  water-works;  and  is 
ser\'ed  by  several  stores;  a  post  and  telegraph  office; 
school,  military  barrack,  restaurants,  butcher  shop,  shoe 
shop,  etc.  The  staff  has  a  well-built  and  comfortable 
clubhou.se.  The  laborers'  houses  are  mostly  two-room 
frame  structures  with  palm-leaf  roofs,  but  have  a  lean- 


of  Matahambre.  The  general  surface  conditions  and 
appearances  are  much  the  same  throughout  the  di.strict. 
The  strata  of  sedimentaries  outcrop  in  many  places. 
There  are  gossan  outcrops,  quartz  ledges,  .shale  beds 
and  layers  of  sand.stone  and  the  whole  is  covered  with 
more  or  less  overburden. 

The  Nieves  and  Matahambre  claims  embrace  some 
hills  800  or  900  ft.  in  height.  The  Mono  and  Dichosa 
hills  are  lower,  and  the  Vivero  and  Cantajorra  shafts 
are  in  gulches  still  nearer  sea  level.  The  general  trend 
of  the  ranges  of  hills  is  north  and  .south.  The  land 
is  eroded  and  shows  folding  and  faulting  in  many 
forms,  where  the  structure  is  visible.  Iron-stained 
ground  is  common  and  shows  to  a  marked  degree  over 
the  orebodies  at  Matahambre,  but  there  are  no  large 
masses  of  gossan.  At  Mono  and  Nieves  there  are  gossan 
outcrops  on  the  hill  tops  and  slopes.  Matahambre  ore 
is  remarkably  free  from  pyrite.  Carbonates  occurred 
in  quantities  near  the  surface.  At  Nieves  a  wide  vein 
of  pyrite  containing  some  galena  and  sphalerite  was 
exposed.  At  Mono  a  wide  zone,  apparently  a  vein,  was 
crosscut  near  the  surface,  and  pyrite.  carbonates  and 
sulphides  of  copper  were  encountered.  Limestone  was 
found  at  Nieves  but  not  at  either  of  the  other  properties. 
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to  kitchen  with  dirt  floor  and  zinc  or  tar-paper  roofs 
as  a  precaution  against  sparks  from  the  open  kitchen 
fireplace.  The  bunkhouses  are  large  and  airy  frame 
structures  with  thatched  roofs.  Some  have  no  parti- 
tions, but  are  arranged  so  that  two  rows  of  hammocks 
can  be  swung  side  by  side.  The  greater  number  of 
bunkhou.ses  are  divided  into  16  to  20  unceiled  rooms, 
which  are  made  private  by  nailing  heavy  slats  across 
the  top  of  the  partitions.  A  bunkhouse  divided  into 
rooms  gives  more  satisfaction  than  the  open-type  struc- 
tures and  houses  comfortably  equally  as  many  men. 

The  ramp  is  supplied  with  water  from  a  spring  en- 
countered in  a  prospect  adit.  This  was  dammed  and 
about  50.000  gal.  of  water  impounded.  A  small  electric- 
driven  automatically  contrnlled  triplex  pump  forces  the 
water  into  a  storage  tank,  from  which  it  is  distributed 
by  gravity  to  the  camp.  The  town  is  in  an  unusually 
sanitary  condition,  thanks  to  a  corps  of  natives  who 
keep  at  their  job  continually  and  relentlessly.  A  hos- 
pital, drug  store  and  operating  room  are  at  the  service 
of  all  employees. 

There  are  n  number  of  claims  adjoining  the  Mata- 
hambre group  that  are  being  prospected  at  present. 
Loma  Mono.  Vivero,  and  Pichosa  lie  to  the  north  and 
east:  Nieves  and  Cantajorra  lie  to  the  south  and  west 


The  lowest  level  at  present  is  known  as  the  10th 
level,  and  is  544  ft.  below  the  collar  of  the  shaft  and 
1.32  ft.  below  sea  level.  The  main  crosscut  has  just 
reached  the  ore  on  this  level,  and  the  ninth,  eighth, 
seventh  and  sixth  levels,  all  driven  from  this  shaft, 
have  developed  excellent  ore  in  the  form  of  solid  chal- 
copyrite,  chalcopyrite  in  slate,  or  chalcopyrite  in  sand- 
stone or  shales.  The  main  cro.s.scuts  are  double-tracked 
and  range  in  length  from  620  ft.  on  the  sixth  to  350 
ft.  on  the  10th  levels.  The  levels  are  100  ft.  apart 
in  depth.  The  fifth,  fourth,  third  and  second  levels  are 
adits.  Nearly  all  the  common  copper  minerals  have 
been  found  in  the  Matahambre  mine.  Carbonates  occur 
from  the  fifth  level  upward:  native  copper  most 
abundantly  lietween  the  fifth  and  fourth  levels;  the 
black  and  red  oxides  occur  from  about  the  fourth  level 
to  the  surf.ice  in  with  the  carbonates  and  sulphides. 
The  bulk  of  the  ore  consists  of  sulphides.  Only  a  very 
small  portion  of  the  ore  shipped  has  been  carbonate  or 
oxide.  An  unusual  mineral  that  occurs  in  a  neighbor- 
ing di.strict  (but  not  at  Matahambre)  is  known  as 
"cubanite."  It  is  copper-iron  sulphide,  very  much 
paler  in  color  than  chalcopyrite  and  I  have  been  in- 
formed that  when  pure  it  as.says  only  slightly  over  22'"^ 
Cu.     It  occurs  massive  and  has  a  greenish-black  streak. 
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The  formation  at  Matahambre  appears  to  be  a  deposit 
in  a  cross  fissure  that  was  large  at  one  end  (the  south) , 
and  tapered  toward  the  other  end.  A  series  of  parallel 
major  faults  divided  the  deposit  into  several  orebodies, 
some  large,  others  small;  but  generally  speaking  the 
orebodies  diminish  in  size  both  in  length  and  breadth 
towards  the  north.  The  dip  of  the  country  (slates, 
shales  and  sandstones)  is  from  45°  to  60°  NW;  the 
strike  about  N  45°  E.  The  faults  strike  about  N  60°  E 
and  have  a  slight  hade  to  the  northwest.  The  vein 
strikes  almost  north  and  south,  and  dips  about  45°  west. 

Where  a  siliceous  stratum  lies  over  the  vein,  and 
forms  the  hanging  wall,  it  is  slightly  mineralized;  but 
when  a  shale  or  slate  hanging  wall  is  present,  there 
is  practically  no  mineralization  of  the  wall  rock  and, 
as  a  rule,  this  kind  of  a  hanging  wall  (slate)  is  treacher- 
ous. Mineralization  in  the  quartzose  foot  wall  occurs  in 
the  form  of  grains  or  small  pieces  of  chalcopyrite 
in  the  mass,  and  sometimes  as  stringers  of  solid 
chalcopyrite.  In  the  slate  walls  the  mineralization 
is  more  often  in  the  form  of  stringers  of  chalcopyrite. 
Little  quartz  is  present  in  the  large  orebodies,  and 
limestone  has  not  been  found  to  date  anywhere  in  the 


ceivable  directions  and  forms  have  helped  to  cut  up  the 
ore  and  make  trouble  for  the  miners.  The  folds  help 
to  complicate  the  geology.  An  interesting  fact  is  that 
at  present  there  is  a  great  movement  occurring  along 
a  fault,  and  already  a  crosscut  has  been  practically 
blocked  and  a  wall  4  ft.  high  is  present  where  the  fault 
crosses  the  tunnel.  On  the  level  below  the  movement 
has  been  less  than  a  foot,  and  another  hundred  feet 
lower,  on  another  level,  there  has  been  only  slight 
movement. 

A  single-drum  Lidgerwood  steam  hoist  was  replaced 
by  a  double-drum  hoist  of  the  same  make  several  months 
ago.  The  ore  is  loaded  into  20-cu.ft.  roller-bearing 
mine  cars,  and  hoisted  in  balance  to  the  surface.  The 
sorting  house  is  situated  near  the  collar  of  the  shaft. 
The  ore  to  be  sorted  is  dumped  over  grizzles  set  at 
i-in.  spaces.  The  fines  drop  into  storage  bins,  and 
no  attempt  is  made  to  sort  this  material.  The  coarser 
material  slides  onto  a  sorting  table,  where  water  is 
sprinkled  on  it,  in  order  to  wash  the  dust  and  mud 
off,  and  make  sorting  easier.  The  low-grade  ore  is 
discarded  into  a  small  bin  from  whence  it  is  trammed 
to  storage  piles  for  concentration  later.    The  "shipping- 
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mine.  'A  thin  streak  of  galena  was  found  in  two  dif- 
ferent parts  of  the  mine,  but  proved  to  be  "specimens" 
only.  The  shaft  intersected  a  vein  4  in.  wide  containing 
sphalerite,  pyrite  and  chalcopyrite,  between  the  eighth 
and  ninth  levels.  This  occurred  near  a  vein  of  quartz, 
but  seemed  to  be  isolated  completely,  and  no  importance 
has  been  attached  to  it  as  regards  the  ore  that  is 
being  mined  at  present.  Limonite  and  hematite,  sand- 
stone, clay  and  kaolin,  quartz,  shale,  and  slates  are  asso- 
ciated with  the  ore  on  the  fourth  level.  Only  sandstone, 
quartz,  shales  and  slates  are  found  on  the  fifth  level 
and  below.  To  date  no  fossils  have  been  discovered  in 
the  mine. 

There  is  no  doubt  that  some  replacement  has  occurred 
along  parts  of  the  walls  of  the  vein;  but  in  general 
this  is  not  the  case.  Where  the  chalcopyrite  occurs 
in  masses  15  to  20  ft.  thick,  and  two  to  three  times 
as  long,  the  walls  are  generally  clean,  and  the  drag 
along  the  fault  is  plainly  defined.  The  ore  does  not 
occur  as  solid  sulphides  in  chimneys,  but  seems  to  have 
been  concentrated  in  different  parts  of  the  original 
orebody.  The  orebodies  (portions  contained  between 
fault  planes)  may  be  rich  for  several  hundred  feet,  then 
become  poorer  and  again  enriched  lower  down.  In  addi- 
tion to  the  major  faults,  causing  in  the  main  a  lateral 
displacement,  many  local  faults  and  slips  in  all  con- 


grade"  ore  is  shoveled  from  the  table  into  the  same 
bins  where  the  fines  collect. 

Two  grades  of  ore  are  shipped.  High-grade  ore  is 
marketed  carrying  14""^-  copper,  at  and  above  which 
point  the  ore  yields  1  oz.  silver  to  the  ton.  The  lower 
grade  ore  ranges  between  8%  and  10%  copper.  Any 
ore  extracted  that  contains  less  copper  than  this  is 
stored  for  concentration.  Several  of  the  stopes  yield 
22%  copper  ore  without  sorting.  The  mine  is  com- 
paratively dry,  and  so  low  as  1  gal.  of  water  per  second 
was  pumped  during  the  dry  season.  At  present  two 
7  X  12  X  7-in.  horizontal,  duplex,  steam  pumps  are  in- 
stalled on  the  ninth  level.  Later  two  6  x  8-in.  and  one 
7  x  12-in.  triplex,  electric-driven,  automatically  con- 
trolled pumps  will  be  installed,  and  the  steam  pumps 
will  then  be  reserved  for  emergencies. 

The  large  orebodies  are  mined  by  square-set  and 
fining  method.  Where  the  hanging  wall  is  heavy,  only 
two  floors  are  held  open  until  filling  is  started.  No 
ore  had  been  stoped  below  the  sixth  level  until  about 
June,  1917;  to  date,  most  of  the  filling  has  been  ob- 
tained from  "glory-holes"  on  the  surface.  Where  the 
vein  is  narrow,  and  the  walls  well  defined,  and  of  suffi- 
cient strength  to  stand  long  enough  to  allow  the  stope 
to  be  mined  clean,  only  stulls  are  used  a.«i  props.  In 
many  places  the  orebody  dips  45°  or  more;  therefore 
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it  is  convenient  to  drive  the  levels  in  the  foot  wall  and 
crosscut  to  the  orebodies.  This  preserves  the  main 
haulageways  from  caving  when  the  ore  is  mined  be- 
neath the  level,  and  also  is  convenient  for  locating 
practically  vertical  raises  to  cut  the  ore  half  way 
between  levels.  The  lower  half  of  the  ore  between 
levels  is  removed  through  the  crosscuts  from  chutes 
along  the  square  sets,  but  the  upper  half  is  drawn 
through  raises  in  the  foot  wall  to  the  main-level  chutes. 

Near  the  fault  planes  it  is  necessary  to  timber  the 
drifts,  but  ordinarily  the  tunnels  are  free  of  timbering. 
The  mine  timbers  are  framed  from  local  pine  timber. 
These  timbers  are  shortlived  and  weak,  but  serve  long 
enough  to  allow  rapid  extraction  of  the  ore.  The  timber 
fails  under  the  slighest  load — too  often  to  keep  the  tim- 
bering co.sts  at  a  low  figure — and  necessitates  cribbing. 
For  flooring  2^-in.  and  3-in.  planking  is  used;  and 
rajas,  split  from  prope  6  to  8  in.  diameter,  serve  for 
lagging.  Mining  costs  vary  around  $2  per  ton  on  a 
10,000-ton  per  month  basis.  Sorting  costs  about  33c. 
per  ton  in  addition  to  mining.  Framed  mine  timbers, 
delivered,  cost  $1.1.5  per  piece,  cap  or  post. 

The  present  equipment  in  the  compressor  house  con- 
sists of  three  690-cu.ft.  (of  free  air  per  minute)  .steam- 
driven,  direct-connected  compressors,  and  one  400-cu.ft. 
belt-driven  compressor.  There  will  be  installed  two 
1200-cu.ft.  short-belt,  electric-driven  units,  and  the 
steam-driven   machines  will   then   be  disposed   of.      At 


aerial  Lawson-type  tramway,  six  miles  long,  is  about 
completed  and  ready  for  trial  The  tramway  is  not  of 
the  usual  swinging-load  type,  but  employs  low,  flat  cars 
about  42  in.  square,  resting  on  four  double-flanged 
wheels  that  ride  a  double-cable  36-in.  gage  track.  The 
steel  towers  that  support  the  track  and  guides  for  the 
haulage  ropes  are  placed  at  a  maximum  distance  of 
only  200  ft.  apart  and  the  steel  track  ropes  are  19-strand 
track  cable  of  only  i-in.  (loaded  side)  and  i-in.  (return) 
diameter.  The  haulage  rope  is  also  only  Uin.  cable,  six 
wire,  7  strand.  The  tramway  is  divided  into  three  sec- 
tions, each  about  2  miles  in  length.  Each  section  is 
to  be  driven  by  a  separate  motor.  It  is  calculated  that 
about  45  hp.  will  be  necessary  to  operate  the  tramway. 
The  cars  clutch  and  release  automatically,  are  divided 
by  an  inverted  V  along  the  center  of  the  bottom  parallel 
to  the  track,  and  two  swinging  doors  act  as  the  flat 
bottom  of  the  car.  To  unload  a  car  a  tripper  disengages 
a  latch  on  each  door  at  the  rear  end  of  the  car,  and 
the  doors  swing  open.  The  doors  are  closed  by  being 
dragged  over  a  slanting  track  until  they  engage  the 
latch  again.  It  will  take  200  min.  to  make  the  round 
trip,  and  each  car  will  carry  about  6  cu.ft.  of  ore.  It 
is  also  expected  to  use  the  tramway  for  transporting 
material  from  the  coast  to  the  mine. 

The  ore  will  accumulate  in  the  storage  bins  at  the 
port  of  Santa  Lucia,  until  a  ship  load  is  on  hand.  At 
present  the  ore  is  stored  in  stockpiles  from  which   it 
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present  two  No.  5  Cameron  sinking  pumps,  one  15-hp. 
hoi.st,  and  two  Little  Tugger  hoists,  besides  the  32  jack- 
hamers.  15  stopers.  and  the  blacksmith  .shop,  are  using 
air  at  from  70-  to  85-lb.  pressure. 

The  blacksmith  and  machine  shops,  and  new  oil- 
power  plant  are  steel  buildings.  The  blacksmith  shop 
ha.s  five  forges,  two  Leyner  drill-sharpeners,  and  a 
21-in.  piston  drill  rigged  up  as  a  hammer.  The  machine 
shop  contains  the  30-kv.-a.  direct-current  electric-gen- 
erating plant  and  ice  plant,  as  well  as  a  20-in.  and  a 
0-in.  lathe,  a  4-ft.  radial  drill,  and  another  small  drill 
press;  a  bolt  threader,  pipe  machine,  shaper.  hacksaw 
and  two  emery  grinders.  The  corners  of  the  building 
are  partitioned  off  for  the  tin  .shop  and  plumbers  shop, 
and  for  drill  repairs. 

At  present  the  ore  is  loaded  from  chutes  out  of  the 
storage  bins  into  wagons  holding  about  four  tons  of 
ore.  Five  mules  to  a  wagon  make  a  round  trip  a  day 
over  a  dirt  road  nine  miles  long.  This  road  follows  the 
high  places  along  ridges  to  the  coast.  An  average  of 
about  2.50  tons  per  day  is  being  hauled  at  present.     An 


has  to  be  shoveled  into  cars,  trammed  to  the  wharf, 
dumped  on  barges,  lightered  out  to  the  ship,  and  taken 
aboard  in  buckets.  Auto  trucks  operate  successfully 
on  the  road  and  experiments  are  under  way  with  cater- 
pillar tractors.  A  Ford  automobile  is  used  to  make 
<iuick  trips  back  and  forth  between  the  port  and  the 
mine. 

The  power-house  building  is  of  steel,  120x45  ft., 
covered  with  corrugated  zinc,  roof  and  sides.  A  15-ton 
crane  travels  the  full  length  of  the  building  over  the 
engines.  The  building  site  is  only  200  ft.  from  the 
average  high-tide  coast  line,  and  salt  water  will  be  used 
for  cooling  water  in  the  engine  jackets.  Crude  oil 
will  be  delivered  in  tank  barges,  and  pumped  to  storage 
tanks  near  the  plant.  The  equipment  consi.sts  of  three 
■l.50-hp.  I)e  La  Vergne  oil  engines,  each  direct-connected 
to  a  300-kv.-a.  generator  which  delivers  current  at  2300 
volts,  three  phase,  60  cycles.  There  is  also  one  60-hp. 
l)e  La  Vergne  engine  belt-connected  to  a  50-kv.-a.  gen- 
erator, same  current  as  above.  The  oil  reclaimer,  coni- 
pres.sor,  switchboard,  and  transformers  will  all  be  in  the 


September  22,  1917 


ENGINEERING  AND  MINING  JOURNAL 


507 


one  building.  The  electric  current  will  be  transformed 
to  11,000  volts,  transmitted  to  the  mine  and  distributed 
along  the  tramway  through  a  double  circuit,  three-wire, 
No.  4  solid  copper  line.  The  wires  are  supported  on 
35-ft.  Bates  expanded-steel  poles  carrying  a  1-in.  ground 
wire  on  a  bayonet  above  the  high-tension  line,  and  a 
metallic-circuit  telephone  line  on  brackets  6  ft.  below 
the  high-tension  wires.  The  telephones  are  all  protected 
by  transformers,  lightning  arrestors  and  drop  fuses. 

At  the  mine  substation  the  current  will  be  stepped 
down  to  2300  volts  and  distributed  to  the  concentrator, 
mine,  machine  shop,  compressor  room,  sawmill  and  town. 
Both  2200-volt  and  220-volt  motors  will  be  used.  To 
operate  all  of  the  equipment,  42  motors  will  be  required. 

The  low-grade  ore  will  be  crushed  to  1^  in.  by  two 
10  X  16-in.  Buchanan  cast-steel-frame  jaw  crushers  in- 
stalled at  the  mine  shaft.  The  crushed  ore  will  then 
be  delivered  into  bins  for  transportation,  by  a  branch 
aerial  tramway,  to  the  new  concentrating  plant  about 
2000  ft.  distant  from  the  shaft.  The  tramway  will 
distribute  the  ore  in  bins,  and  at  intervals  the  cars 
will  be  lowered  down  an  incline  to  load  concentrates, 
and  then  be  returned  to  the  mine  terminal  for  transfer 
to  the  main  tramway  to  Santa  Lucia. 

The  11-in.  ore  with  S'r  to  5'r  copper  content  will 
pass  over  belt  feeders  to  Marcy  mills,  where  a  maximum 
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48-mesh  product  will  be  sought.  All  of  the  pulp  will 
be  elevated  to  pass  over  Callow  screens,  which  will 
return  all  product  over  48  mesh  to  be  reground.  The 
pulp  will  be  sampled,  then  passed  over  rougher  tables. 
The  concentrates  from  these  tables  will  go  direct  to 
the  thickener;  the  pulp  will  flow  into  a  drag  classifier, 
from  which  the  sands  will  be  conveyed  to  the  second 
ball  mills  to  be  ground  to  100  mesh  and  thence  to  join 
the  overflow  from  the  classifier  for  the  flotation  cells. 
The  concentrates  from  the  cells  will  join  the  table 
concentrates  in  the  thickener,  then  pass  to  a  continuous 
filter  for  dewatering  and  then  pass  on  to  storage  bins. 
The  discard  from  the  cells  will  pass  over  slime  tables 
and  to  wa.ste  after  being  dewatered  in  thickeners  in 
order  to  save  as  much  water  for  re-use  as  is  possible. 

The  concentrator,  rapidly  nearing  completion,  is 
situated  on  a  hillside  at  the  foot  of  which  Manacas 
Creek  (a  torrent  during  the  rainy  season,  but  dusty 
during  the  dry  season)    flows  about  40  ft.  below  the 


concentrate-bin  floor.  The  material  from  excavation 
has  been  used  to  build  a  dam  100  ft.  long  and  40  ft. 
high  and  about  70  ft.  wide  along  the  crest.  A  spillway 
22  ft.  wide  and  16  ft.  deep  was  cut  through  solid  ground 
and  a  bridge  built  over  it  to  allow  wagons  to  reach  the 
foot  of  the  mill  building.  This  dam  will  impound  over 
2,500,000  gal.  of  water. 

In  conclusion  it  might  be  said  that  Matahambre  has 
a  bright  future  and  promises  to  produce  many  millions 
of  pounds  of  copper  and  thousands  of  ounces  of  silver. 
The  first  orebody  developed  on  the  ninth  level  showed 
solid  chalcopyrite  18  ft.  wide  in  a  crosscut,  and  for 
75  ft.  along  the  drift.  The  work  both  underground  and 
on  the  surface  is  being  pushed  as  fast  as  labor  can  be 
obtained  to  do  the  work. 


Production  of  Ammonium  Sulphate 
in  Great  Britain 

Sulphate  of  ammonia  recovered  in  Great  Britain 
in  1916  was  426,412  long  tons.  Of  this  amount  172,200 
tons  came  from  gas  works,  159,506  tons  from  coke  ovens 
and  57.988  tons  from  shale  works,  according  to  the  53rd 
annual  report  of  the  chief  inspector  of  alkali  works. 
Various  experiments  were  made  with  new  processes  for 
saving  ammonia  and  ammonia  products,  but  no  definite 
successes  were  recorded. 


The  Spirit  of  Service* 

Jones,  who  was  in  charge  of  a  small  coal  operation, 
got  into  some  difficulties,  to  overcome  which  he  needed 
the  services  of  an  engineer.  He  called  Brown,  his 
partner^  by  "long-distance,"  but  Brown  was  unable  to 
secure  one. 

Smith,  an  engineer  at  a  near-by,  larger  mine,  offered 
his  services  to  Jones,  and  put  in  a  few  hours  at  the 
latter's  plant,  removing  the  trouble  and  telling  Jones 
how  to  guard  against  a  repetition.  Smith  made  no 
charge. 

Jones  informed  his  partner  of  the  proceeding,  and 
Brown  called  Smith  up  on  the  telephone,  asking  him 
to  name  a  price  for  his  services. 

Said  Smith:  "No,  I'll  make  no  charge.  We  fellows 
who  are  in  the  field  learn,  after  a  time,  that  it  pays  to 
help  a  man  out  occasionally.  Some  of  us  give  each  other 
the  benefit  of  our  experiences  and,  when  we  can,  we 
give  service — a  sort  of  reciprocal  arrangement,  you  see." 

"But,"  said  Brown,  "we  are  not  in  position  to  return 
any  service  to  you  that  will  equal  your  service  to  us." 

"As  to  that,"  replied  Smith,  "you  can  pay  whatever 
debt  you  owe  me  by  passing  the  service  along.  I  feel 
this  way  about  it:  I  didn't  gain  my  position  in  the  min- 
ing game  by  my  own  efforts.  I've  had  help,  and  more 
help,  all  along  the  line.  And  I'd  feel  rather  small  if  I 
failed  to  help  a  man  out  whenever  there  was  a  service 
I  could  render  him  at  no  cost  to  myself.  If  every  man 
kept  a  record  of  these  things,  it  would  show  him  so  far 
in  debt  that  he'd  never  get  out,  for  such  services  are  al- 
ways worth  more  to  the  man  who  receives  than  to  the 
one  who  gives.  So  we  just  receive  a  favor,  pass  another 
one  on  to  the  next  man,  and  call  the  account  closed,  so 
far  as  expecting  any  return." 

•.\n  article  by  George  N.   Lantz,   "Coal  Age."  Sept.   1.   1917. 
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Making  Zinc  Oxide  at  Palmerton  Plants 
of  New  Jersey  Zinc  Co.* 


The  making  of  oxide  of  zinc  at  Palmerton,  Penn., 
from  the  products  of  the  Neiv  Jersey  Zinc  Co.'s 
Franklin  and  Sterling  Forest  mills  is  described, 
as  well  as  the  origin  and  development  of  the  in- 
dustry. Development  of  the  Wetherill  process 
made  New  Jersey  Zinc  Co.'s  ores  valuable. 

THE  method  of  making  oxide  of  zinc  direct  from 
the  ore  was  invented  and  developed  at  the  works 
of  the  New  Jersey  Zinc  Co.  at  Newark  in  the  mid- 
dle of  the  last  century.  The  process  was  invented  by 
Burrows,  who  had  not  the  ability,  financial  or  technical, 
to  work  out  the  details  necessary  to  make  it  of  com- 
mercial value.  This  was  done  by  Col.  Wetherill,  whose 
name  is  commonly  attached  to  this  process.  The  grate 
bars  used  are  also  frequently  called  Wetherill  grates, 
which  is  a  misnomer  because  they  were  in  common  use 
for  boiler  firing  at  the  time  and  he  never  claimed  their 
invention. 

The  invention  of  the  process  was  due  to  the  efforts 
of  the  New  Jersey  Zinc  Co.  to  find  a  profitable  means 


burned  by  the  excess  of  air  in  the  upper  part  of  the 
furnace  and  in  the  flues.  It  is  then  carried  to  the  bag 
rooms  with  the  excess  air  and  products  of  combustion 
which  are  forced  through  the  flues  by  fans.  In  its 
main  features,  the  process  is  the  same  today  as  at  the 
time  of  its  invention,  but  the  details  have  been  so 
modified  that  it  would  hardly  be  recognized  by  its 
originators. 

The  process  is  applicable  to  all  the  oxidized  ores  of 
zinc  and  to  roasted  sulphides,  provided  the  gangue  is 
not  so  fusible  as  to  leave  a  residue  that  is  impervious 
to  the  blast.  In  many  cases  the  ores  contain  impurities 
that  make  it  impossible  to  produce  an  oxide  of  a  good 
enough  color  to  be  available  as  a  pigment.  These  im- 
purities are  any  volatile  metals  that  form  colored  oxides 
or  sulphides.  Cadmium  is  one  of  the  worst,  because 
it  is  readily  volatile  and  its  dark-brown  oxide  and 
bright-yellow  sulphide  both  have  strong  tinctorial  pow- 
ers, so  that  small  fractions  of  a  per  cent,  seriously  in- 
jure the  color  of  the  oxide.  Lead,  which  is  one  of 
the  commonest  impurities  in  zinc  ores,  also  injures  the 
color,  though  to  a  much  less  degree,  as  it  usually  forms 
basic  sulphates  which  are  nearly  white.  On  other  ac- 
A  B 
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of  working  the  ores  from  Franklin  and  Sterling  Hill, 
N.  J.  These  are  a  mixture  of  franklinite,  willemitc 
and  zincite,  containing  about  20',  of  zinc.  The  first 
attempts  were  to  make  spelter,  which  were  not  .success- 
ful, owing  to  the  low  grade  of  the  ore  and  the  fusibility 
of  the  residue.  Failing  in  this,  the  next  attempt  was 
to  make  oxide  in  large  muffles  and  reverberatory  fur- 
naces. This  succeeded,  although  the  cost  of  operation 
was  high,  the  recovery  low,  and  the  quality  of  the 
product  uncertain.  In  185.5,  the  new  process  was 
patented  and  has  been  in  aucces.sful  operation  ever  since. 
Ea.sentially,  the  process  is  to  spread  a  mixture  of  coal 
and  ore  on  a  body  of  burning  coal  on  a  perforated  grate 
and  blow  an  exce.-^s  of  air  through  the  grate.  The  zinc 
is    reduced    in    contact    with    the   coal,    volatilized    and 
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counts  lead  is  often  objectionable,  particularly  when  the 
oxide  is  to  be  used  for  the  manufacture  of  rubber  goods. 
Sulphur  may  occur  in  oxide  as  sulphides,  sulphates  or 
as  sulphurous  anhydride,  the  first  and  last  of  which  are 
objectionable;  the  first  on  account  of  probable  injury 
to  the  color  while  the  last  is  believed  by  many  paint 
manufacturers  to  have  a  bad  effect  on  the  grinding 
properties.  Opinion  on  the  latter  point  is  by  no  means 
unanimous.  Sulphates,  if  soluble,  have  objectionable 
qualities  for  outside  paints  as  they  leach  out  on  the 
paint  coat,  leaving  discolored  spots.  Chlorides,  in  ap- 
preciable quantity,  are  rare,  but  if  present  would  be 
open  to  the  .same  objection. 

The  ores  and  coal  are  usually  received  at  the  New 
Jersey  Zinc  Co.'s  works  at  Palmerton,  Penn.,  in  fine 
enough  condition  for  use  without  further  crushing. 
Nearly  all  the  ores  are  either  concentrates  or  roasted 
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products  and  are  inevitably  finer  than  is  necessary. 
A§  the  small  sizes  of  coal  are  suitable  for  the  purpose, 
ajjd  are  cheaper  than  the  large,  they  are  invariably 
used.  If  fluxes  are  used  they  are  crushed  to  about  the 
size  of  the  ore  and  coal.  With  siliceous  ores,  lime- 
stone is  sometimes  added,  but  in  general  it  does  more 
harm  than  good,  owing  to  its  tendency  to  make  the 
residue  too  fusible.  There  should  not  be  a  great  differ- 
ence in  the  size  of  the  different  materials,  or  it  will 
be  impossible  to  mix  them  properly.  The  fuel  used 
must  be  one  that  does  not  give  a  black  smoke  which 
would  ruin  the  color  of  the  oxide.  Anthracite  is  the 
most  satisfactory  fuel  for  the  purpose  and  the  one  gen- 
erally used.  In  the  West,  where  anthracite  is  expensive, 
semi-bituminous  coals,  low  in  volatile  qualities,  are 
sometimes  substituted  for  it  in  whole  or  in  part  but 
they  are  never  so  good.  Coke  alone  does  not  work  well, 
as  it  causes  an  intense  local  heat  that  makes  the 
residue  impervious  to  the  blast.  It  is  occasionally  used 
as  a  part  of  the  charge  fuel. 

Two  Zinc-Oxide  Works  at  Palmerton,  Penn. 

The  ores  used  at  Palmerton,  Penn.,  works  of  the  New 
Jersey  Zinc  Co.  are  almost  entirely  concentrates  from 
the  company's  mines  at  Franklin  and  at  Sterling  Hill, 
N.  J.  Three  of  these  products — franklinite,  half  half 
and  dust — are  smelted  for  oxide.  Composition  of  mill 
products  treated  at  Palmerton: 

Franklinite  Half/half  Dust 
%                      %  % 

Zn      18  2  18.4  17  6 

Fe 35  0  15  2  20   I 

Mn 12  8  12  2  8  9 

SiO, 36  126  72 

The  franklinite  is  worked  by  itself  and  the  residue 
smelted  in  blast  furnaces  for  the  production  of  spiegel. 
The  half/half  and  dust  are  mixed  and  the  residue 
wasted,  as  it  contains  too  little  Fe  and  Mn  and  too  much 
SiOj  to  be  a  profitable  smelting  material.  Franklinite 
is  the  easiest  of  these  ores  to  work  and  gives  the  best 
product.  The  half/half  and  fines  are  mixed  and  worked 
together.  The  charges  per  furnace  average:  Frank- 
linite, 2.62  tons  with  1.62  tons  of  coal;  half/half  and 
fines,  1.95  tons  with  1.36  tons  of  coal. 

The  recovery  for  franklinite  averages  about  86%  and 
for  the  half /half  and  fines  charge  about  78%.  Both 
charges  and  recoveries  vary  somewhat  with  changes  in 
the  ore  and  quality  of  the  oxide  desired.  The  recovery 
and  quality  of  product  are  controlled  by  the  selection 
of  the  ores,  ratio  between  ore  and  coal  and  of  both 
to  the  grate  surface,  and,  what  is  of  great  importance, 
the  balance  of  blast  and  exhaust  and  the  proper  pro- 
portioning of  both  to  the  charge  being  worked.  Where 
leady  ores  are  worked  the  charges  and  recoveries  vary 
much  more  and  average  figures  are  of  little  value.  In 
general,  with  such  ores  the  charges  are  a  little  lighter 
and  the  recoveries  lower  than  for  the  New  Jersey  ores. 
The  recoveries  of  lead  are  usually  rather  better  than 
of  zinc,  roughly  as  9  to  8.  For  estimating  purposes  the 
make  of  oxide  is  generally  taken  as  equaling  the  com- 
bined Zn  +  Pb  in  the  ore,  the  gain  in  0  and  SO,  about 
balancing  the  losses  in  Zn  and  Pb. 

The  Palmerton  plants  of  the  New  Jersey  Zinc  Co. 
(of  Pennsylvania)  are  the  largest  and  best  equipped 
oxide  plants  in  the  world.  Fig.  1  shows  the  general  ar- 
rangement of  the  West  plant  and  Fig.  2  that  of  the 


East.  They  are  similar,  but  the  East  plant  has  fewer 
and  larger  bag  rooms  and  differs  somewhat  in  details. 
At  both  plants  the  raw  materials  are  delivered  on  the 
trestle  at  the  south  of  the  plant  and  are  either  placed 
in  bins  or  stocked  in  piles.  The  ore  and  coal  are  taken 
from  the  bins  to  the  mix-house  by  larries.  The 
mixed  charges  are  delivered  to  the  bins  above  the 
furnaces  and  distributed  by  traveling  cranes.  Each 
block  of  furnaces  is  a  separate  unit,  having  its  own 
blower,  exhaust  fan  and  bag  room.  The  oxide  is  trucked 
from  the  bag  rooms  to  the  packing  room  and  the  final 
packages  skidded  or  trucked  to  the  storehouses. 

The  ore  and  coal  at  the  East  plant  are  delivered  on 
the  double-track,  steel-and-concrete  trestle,  22  ft.  high 
with  Brovm  tangential  bins  below  the  track  next  the 
furnace  room.  Materials  for  current  use  are  dumped 
directly  into  the  bins  and  the  surplus  is  stocked  back 
of  the  trestle  by  a  bridge  crane  of  233  ft.  9  in.  span 
equipped  with  a  10-ton  Brown  grab  bucket.  This  equip- 
ment also  returns  materials  from  the  stockpiles  to  the 
bins  when  necessary.  The  charges  are  drawn  from  the 
bins  to  a  weighing  larry  which  has  two  hoppers,  each 
containing  a  furnace  charge.  These  are  carried  to  Ran- 
some  concrete  mixers  placed  at  one  end  of  the  furnace 
room.  The  mixed  charges  are  elevated  by  a  pair  of 
counterbalanced  skips  to  bins  above  the  furnaces.  From 
the  bins  the  mixed  charge  is  taken  to  the  furnaces  by 
cranes  each  having  three  hoppers  holding  one-third  of 
a  furnace  charge  each.  Each  hopper  is  placed  on  a 
scale  so  that  the  charge  is  equally  divided  among  the 
three. 

All  materials  at  the  West  plant  are  delivered  on  a 
single-track  steel-and-concrete  trestle,  47  ft.  high,  in 
the  center  of  the  storage  yard.  The  materials  are  taken 
from  this  by  a  bridge  crane  of  48  ft.  8'  in.  span  with 
a  2-yd.  bucket  and  placed  in  elevated  bins  next  the  fur- 
nace room.  The  ore  and  coal  are  stocked  and  reclaimed 
by  the  traveling  bridge  and  by  locomotive  cranes  on 
the  high  trestle.  The  total  storage  capacity  is  200,000 
tons  of  ore  and  175,000  tons  of  coal.  The  fuel  and  the 
various  ores  are  taken  by  bridge  cranes  to  small  bins 
placed  over  the  mixers.  The  materials  are  dropped  from 
these  bins  into  weighing  hoppers  and  from  these  into 
the  Ransome  mixers.  The  mixed  charges  are  elevated 
to  bins  over  the  furnaces  and  then  distributed  by  cranes 
much  as  at  the  East  plant,  except  that  there  are  no 
scales  on  the  cranes  or  larries.  This  arrangement  of 
doing  all  of  the  weighing  at  the  mixer  on  a  fixed  hopper 
is  more  satisfactory  than  weighing  larries,  because  the 
latter  are  difficult  to  keep  in  adjustment. 

Arrangement  and  Operation  of  the  Furnaces 

The  furnace  rooms  at  the  two  plants  are  similar;  the 
main  difference  is  that  at  the  West  plant  the  furnaces 
are  carried  on  a  concrete  foundation  and  at  the  East 
plant  on  the  floor.  In  both  cases  the  furnaces  are 
elevated  suflSciently  to  allow  the  residue  to  be  dropped 
into  hoppers  below  the  floor  and  then  into  cars.  The 
framing  of  the  buildings  is  quite  different,  the  East 
plant  (the  later  one)  being  arranged  to  give  more  room 
for  the  charge  cranes.  The  West  plant  furnace  room 
contains  34  blocks  of  furnaces  and  the  East  plant  26. 
All  the  blocks  are  alike,  consisting  of  four  furnaces  19 
ft.  6i  in.  by  5  ft.  11]  in.    Each  furnace  has  independ- 
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ent  blast  and  flue  connections  and  three  charge  opening.^ 
in  the  roof  surmounted  by  hoppers.  Each  furnace 
works  three  charges  in  24  hours.  The  different  fur- 
naces of  the  block  are  charged  alternately  at  two-hour 
intervals  in  regular  order.  Charging  in  this  way,  there' 
is  always  one  furnace  starting,  one  nearly  finishing, 
and  two  working  strongly,  and  the  volume  and  tempera- 
ture of  the  gases  to  be  handled  are  nearly  uniform  at 
all  times. 

When  the  furnace  is  worked  off,  the  dampers  in  the 
flues  are  closed,  cutting  it  off  from  the  bag  room.     The 


grate  is  covered  as  rapidly  as  possible  with  a  thin  layer 
of  coal,  the  doors  closed  and  a  light  blast  turned  on. 
The  coal  is  lighted  by  the  radiation  from  the  hot  arch 
and  it  is  important  that  it  should  light  quickly  and 
evenly.  When  the  bed  coal  is  burning  brightly,  the 
charge  from  the  hopper  is  dropped  on  it  and  leveled. 
The  doors  are  then  closed,  the  blast  turned  on,  and  the 
furnace  left  to  itself  with  occasional  inspection  to  stop 
any  blow  holes  that  may  form.  With  the  large  charges 
that  are  now  worked,  considerable  time  elapses  before 
any  zinc  vapor  appears.     When  it  does,  the  dampers  in 
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bla.st  i.s  .shut  off  and  the  working  doors  taken  down. 
Three  men  work  on  the  furnace  at  once,  each  at  a  sepa- 
rate door.  The  loo.se  material  on  top  of  the  charge 
is  raked  off  and  dropped  on  the  floor  close  to  the  fur- 
nace. The  clinker  is  then  broken  up  by  heavy  slice  bars 
and  raked  into  hopper.^  under  the  floor.  The  furnace 
men  then  thorr)ughly  clean  from  the  .side  and  back  walls 
any  clinker  that  has  fused  to  thrm.  When  all  of  the  old 
charge  has  been  removed  and  the  furnace  cleaned,  the 


the  flues  are  reversed,  sending  the  pases  and  oxide  to 
the  hag  room. 

The  blowers  for  the  o.\ide  furnace**  are  direct  con- 
nected to  motors,  the  wheels  of  the  blower  being  placed 
on  extensions  of  the  motor  shaft.  They  are  situated  in 
snial!  houses  outside  the  furnace  room,  two  in  each 
house.  Each  furnace  has  two  outlet  pipes,  usually  20  to 
22  in.  in  diameter,  which  lead  up  to  the  drum  pipe  over- 
head.    The  drum    has  an   outlet   in   the  middle  of   its 
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length  leading  to  the  exhaust  fans.  Formerly  the  gases 
passed  through  a  brick  settling  tower  between  the  fur- 
naces and  exhaust  fan,  but  this  is  now  usually  omitted 
as  unnecessary.  The  exhaust  fans  are  extra  heavy- 
plate  fans  with  special  Hyatt  roller  bearings  and  water- 
cooled  shafts,  belted  to  motors.  Aside  from  the  shafts, 
bearings  and  extra  thickness  of  plate,  they  are  of  the 
ordinary  types.  For  convenience  in  attendance,  a  num- 
ber are  placed  in  one  building.  The  West  plant  has 
four  fan  rooms,  three  containing  eight  fans  each  and 
one  containing  10  fans.  At  the  East  plant  there  are 
two  with  10  fans  each  and  one  with  six.  From  the  ex- 
haust fans  to  the  bag  rooms,  in  each  case,  run  round 
pipes  3  ft.  in  diameter,  made  of  No.  16  sheet  iron  and 
provided  with  numerous  clean-out  openings.  In  all 
cases  the  pipes  are  arranged  to  give  as  nearly  as  possi- 
ble the  same  length  from  furnaces  to  bag  rooms.  This 
is  done  partly  to  equalize  the  friction  in  the  different 
lines,  but  mainly  to  secure  proper  cooling  of  the  gases 
before  reaching  the  bag  room. 

Latest  Baghouses  Handle  Product  of  Twenty 
Furnace  Blocks 

The  method  of  collecting  oxide  in  bags  was  first 
patented  by  S.  T.  Jones  in  1852  and  has  been  patented 
by  others  many  times  since.  The  bag  rooms  at  Palmer- 
ton  vary  considerably  in  size,  the  first  two  built  holding 
bags  enough  for  four  blocks,  while  the  latest  contains 
the  bags  for  20.  The  larger  rooms  are  more  econom- 
ical in  labor  and  do  not  cause  any  inconvenience,  pro- 
vided the  ventilation  is  equally  efficient.  The  bags 
used  are  all  of  heavy,  closely  woven  cotton  sheeting  22 
in.  in  diameter  and  about  40  ft.  long.  In  the  majority 
of  cases  the  gases  enter  a  header  at  the  top  of  the  room 
and  from  there  pass  to  a  series  of  parallel  pipes  from 
the  bottom  of  which  the  bags  are  connected  to  hoppers, 
four  bags  to  each,  with  a  single  collecting  bag  tied  to 
an  outlet  at  the  bottom  of  each  hopper.  At  intervals 
the  gases  are  shut  oflf  from  the  two  lines  of  pipe  con- 
necting with  a  single  line  of  hoppers  and  the  bags 
shaken.  This  pair  of  pipes  is  again  connected  to  the 
main  header  and  the  next  two  lines  shut  off  and  shaken. 
The  frequency  with  which  the  bags  are  shaken  depends 
upon  the  relative  area  of  grate  and  bags,  and  the 
amount  and  quality  of  the  oxide  being  made.  The  proper 
ratio  of  grate  surface  to  bag  surface  has  been  a  subject 
of  much  discussion.  It  varies  in  practice  between  1 :  80 
and  1 :  130.  The  amount  actually  necessary  depends 
mainly  on  the  efficiency  of  the  ventilation  of  the  build- 
ings and  the  frequency  of  shaking.  A  well-ventilated 
room  will  consume  no  more  muslin  with  a  ratio  of  1 :  80 
than  a  poorly  ventilated  one  with  a  ratio  of  1 :  130. 
Recent  experiments  indicate  the  probability  that  a  well 
ventilated  bag  room  with  a  mechanical  shaker  operating 
at  short  intervals  will  allow  of  a  great  reduction  in  the 
necessary  bag  area. 

The  collecting  bags  are  removed  from  the  hoppers 
every  24  hours,  or  oftener  if  necessary,  and  taken  to  the 
packing  room.  This  is  done  by  a  trucking  gang  that 
removes  the  filled  bags  and  replaces  them  with  fresh 
ones,  trucking  them  by  hand  to  one  side  of  the  bag 
room  where  the  trucks  are  coupled  together  and  the 
train  drawn  to  the  packing  room  by  a  motor. 

The  packing  room  is  a  four-story  building  of  mill 
construction.     The  trucks  are  hauled  into  the  ground 


floor  and  then  taken  one  by  one  on  a  platform  elevator 
to  the  upper  floor.  There  are  a  number  of  openings  in 
this  floor  leading  to  bolters  on  the  floor  below.  Around 
each  opening  is  a  wide  shelf  on  which  the  bags  are 
rested  while  their  contents  are  emptied  into  the  bolters. 
The  third  floor  contains  nothing  but  the  bolters,  and  a 
room  for  sewing  and  making  bags.  The  bolters  used 
are  of  the  ordinary  types  used  in  flour  mills.  The  pack- 
ing machines  are  arranged  in  four  lines  on  the  second 
floor.  They  are  also  of  a  type  largely  used  for  flour. 
There  is  usually  one  packer  below  each  bolter  and  fed 
directly  by  it.  In  some  cases,  owing  to  the  lack  of  room, 
one  bolter  feeds  two  packers.  The  oxide  is  packed 
partly  in  paper  bags  holding  50  lb.  each,  partly  in  bar- 
rels with  30-in.  staves  and  191-in.  heads  holding  300  lb. 
each,  while  export  material  is  packed  in  special  barrels 
and  weights  to  suit  the  different  markets. 

The  barrels  are  kept  in  a  storage  room  where  the 
hoops  are  driven  by  a  machine  and  then  nailed  by  a 
second  one;  and  from  here  they  are  passed  to  the  pack- 
ers. All  barrels  are  weighed  empty  and  filled,  the 
weights  adjusted  and  the  barrels  headed.  They  are 
pas.sed  to  the  ends  of  the  building  and  rolled  on  skids 
to  the  storehouses.  The  second  floor  of  the  packing 
room  is  high  enough  above  the  ground  level  to  allow 
sufficient  slope  to  the  skids  to  carry  the  barrels  to  all 
but  the  most  distant  storehouses.  The  paper  bags  are 
loaded  on  trucks  and  taken  to  the  storehouses  on  the 
same  skidways. 

Growth  of  Business  Required  Establishment  of 
Large  Cooperage  Plant 

The  cooperage  is  at  the  East  plant,  next  the  packing 
room.  It  is  fully  equipped  with  machinerj'  and  has  a 
capacity  of  about  2000  bbl.  a  day.  The  barrels  are 
delivered  directly  from  it  to  the  East  plant  packing 
room  and  by  special  railroad  cars  to  the  West  plant 
storehouse.  The  storehouses  are  all  one-story  mill-con- 
struction buildings  with  the  floor  elevated  to  the  level 
of  a  box  car.  Each  has  doors  and  platforms  on  opposite 
sides,  one  for  receiving  material  from  the  packing  room 
and  the  other  for  loading  cars. 

Power  for  both  Palmerton  plants  is  supplied  from  a 
central  station  at  the  West  plant  between  the  oxide  and 
the  Spiegel  furnaces.  The  boiler  room  is  equipped  with 
Edgemoor  boilers  of  536  hp.  each,  which  can  be  fired 
with  coal  or  with  the  waste  gases  of  the  spiegel  fur- 
naces. The  engine  room  parallels  the  boiler  room  and 
is  situated  about  20  ft.  north  of  it.  It  contains  three 
horizontal  cross-compound  blowing  engines  for  the 
spiegel  furnaces ;  four  direct-current  generators,  two  of 
500  and  two  of  600  kw.,  each  direct  connected  to  a  hori- 
zontal cross-compound  Corliss  engine;  three  Allis  Chal- 
m.ers  turbo-generators,  two  of  2000  and  one  of  4000 
kw.,  6600  volts,  and  three  phases ;  two  motor-generator 
sets  used  as  a  reserve  for  both  alternating-  and  direct- 
current  lines,  as  either  part  can  be  used  as  a  motor  to 
generate  current  of  the  other  kind,  if  needed.  In  addi- 
tion, the  engine  room  contains  the  exciters,  condensers 
and  pumps.  The  engine  room  is  entirely  above  ground, 
giving  a  light  basement  for  the  pipes  and  elevating  the 
machinery  above  danger  from  floods.  This  also  i)ermits 
a  railroad  track  to  enter  at  the  ground  level,  so  that 
new  machinery  or  repair  parts  can  be  brought  into  the 
building,  and  there  lifted  from  the  cars  and  put  in  place 
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by  a  traveling  crane  that  covers  the  entire  space  and 
can  lift  the  heaviest  piece  of  any  of  the  machines.  The 
switchboards  are  in  a  tower  at  the  north  side  of  the 
building  where  they  are  visible  from  all  parts  of  thp 
generator  floor,  but  do  not  project  into  the  room.  The 
tower  gives  ample  room  for  leads  and  anchorages  of 
cables. 

The  zinc  o.xide  produced  at  Palmerton  is  classified 
into  five  grades,  two  for  the  use  of  paint  manufacturers, 
two  for  rubber,  and  an  off-grade  that  is  reworked  either 
for  oxide  or  spelter.  For  the  paint  trade  the  grading 
is  entirely  by  color,  samples  being  daily  rubbed  down 
with  oil  and  compared  with  standards.  For  the  rubber 
trade  slight  variations  in  color  do  not  make  so  much 
difference  and  the  grading  in  this  respect  is  not  so 
close,  but  freedom  from  lead  and  absence  of  small,  hard 
particles  is  insisted  upon.  The  variation  in  composition 
of  the  different  grades  is  slight,  the  range  of  composi- 
tion of  all  being  nearly  the  same.  The  material  as 
shipped,  uniformly  contains  99','  or  over  ZnO,  the  prin- 
cipal impurities  being:  SO,,  0.25  to  0.33 ^ <■ ;  H,0,  0.10 
to  0.50',  ;  and  PbO.  0.05  to  0.30  per  cent. 

The  principal  use  of  zinc  oxide  is  as  a  paint  pigment 
and  for  this  purpose  its  purity  of  color  and  freedom 
from  discoloration  by  gases  and  atmospheric  conditions, 
fineness  and  uniformity  make  it  particularly  useful. 
As  a  pigment  it  has  the  disadvantage  of  slow  drying 
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and  a  tendency  to  become  unduly  hard  in  time.  The 
general  concensus  of  opinion  among  paint  manufac- 
turers now  is  that  a  mixture  of  pigments  is  better 
than  any  single  one.  In  these  mixtures  zinc  oxide  is  an 
almost  invariable  constituent  because  it  prevents  chalk- 
ing and  gives  a  surface  that  retains  its  color. 

Next  in  importance  is  its  use  in  rubber  goods.  In 
the  manufacture  of  such  products  zinc  oxide  is  used  for 
two  purposes.  It  is  used  as  a  pigment  to  produce  white 
goods  and  is  excellent  for  this  purpose,  provided  it  is 
»ul)»tantiaily  free  from  lead.  If  this  were  the  only  effect 
it  had  it  might  be  replaced  by  cheaper  materials,  but  it 
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also  greatly  increa.<<es  the  tensile  strength  of  the  result- 
ing material.  A  mixture  of  pure  rubber  and  sulphur 
vulcanized  has  a  tensile  strength  of  about  2000  lb.  per 
■sq.in.  and  an  elongation  of  9(50',    of  its  original  length. 


The  effect  of  adding  zinc  oxide  is  to  increase  the  ten- 
sile strength  but  diminish  the  elongation,  as  shown  in 
the  accompanying  table.  It  will  be  seen  that  up  to 
about  eO'^f  ZnO,  this  material  increases  the  tensile 
strength  of  rubber.  No  other  material  tested  has  this 
effect. 

As  the  supply  of  lead-free  ores  is  limited  and  the 
demand  for  ZnO  is  increasing,  much  more  leaded  oxide 
is  being  made.  The  process  is  the  same  but  the  charge.^ 
are  usually  lighter  and  the  recoveries  lower.  In  most 
cases  the  furnaces  used  are  double  ended  with  one  or 
two  working  doors  at  each  of  the  opposite  ends.  This 
makes  the  furnace  easier  to  clean,  as  '■.here  is  no  back 
wall,  which  is  the  most  difficult  part  from  which  to  cut 
accretions.  On  the  other  hand,  this  type  of  furnace 
cools  off  more  when  charging  and  does  not,  as  a  rule, 
light  up  as  quickly.  Which  type  is  better  is  still  an 
open  question,  the  users  of  each  claiming  that  theirs 
is  superior.  In  making  leaded  oxide  it  is  customary 
to  have  a  brick  combustion  chamber  over,  or  close  to, 
the  furnace.  This  insures  a  sufficient  time  of  contact 
at  a  proper  temperature  to  cause  the  lead  to  be  converted 
into  basic  sulphate.  This  is  essential,  as  all  of  the  oxides 
of  lead  are  strongly  colored  and  injure  the  color  of  the 
product,  while  the  basic  sulphate  is  nearly  white  and  does 
not  have  this  effect.  In  many  cases  the  bag  rooms  of  the 
works  making  leaded  oxide  have  no  overhead  distribut- 
ing pipes,  the  hoppers  being  connected  and  used  for 
this  purpose. 

Leaded  oxide  is  divided  into  several  grades,  depend- 
ing on  the  amount  of  lead  it  contains.  This  is  always 
stated  as  the  amount  of  neutral  sulphate  (PbSO.)  equiv- 
alent to  the  total  lead  present  although  it  is  always 
present  mainly  as  a  basic  sulphate.  It  forms  an  ex- 
cellent material  for  the  manufacture  of  mixed  paints. 
So  far  this  grade  has  not  proved  satisfactory  to  the 
rubber  manufacturers. 


Six   Months'    Metalliferous    Production 
in  Ontario 

Metalliferous  production  in  Ontario  for  the  first  six 
months  of  1917,  compared  with  tne  corresponding  period 
of  1916  in  parenthesis,  is  reported  by  the  Ontario  Bur- 
eau of  Mines  as  follows:  Gold,  228.675  oz.  (235,060 
oz.);  silver,  10,073,787  oz.  (10,267.743  oz.)  ;  cobalt, 
metallic,  162.250  lb.  (121,817  lb.)  ;  nickel,  metallic,  45,- 
864  lb.  (13,933  lb.);  cobalt  oxide,  153,498  lb.  (410,408 
lb.);  nickel  oxide.  5495  lb.  (no  reported  production); 
other  cobalt  and  nickel  compounds,  122,076  lb.  (no  re- 
ported production)  ;  molybdenite.  36.777  lb.  (12.631  lb.)  ; 
lead.  912.934  lb.  (no  reported  production);  copper  ore, 
1543  tons  { 922  tons ) ;  nickel  in  matte.  20.230  tons  ( 20,651 
tons)  ;  copper  in  nuitte,  10.381  tons  (11.426  tons)  ;  iron 
ore.  exported.  24.332  tons  (none  reported  in  1916);  pig 
iron.  40,968  tons  (none  reported  in  1916).  Export 
figures  on  iron  ore  for  1916  are  not  available;  the  pig 
iron  reported  is  produced  from  Ontario  ore  only. 

The  increase  in  the  production  of  molyl>denite  ore 
(luring  the  half  year  is  noteworthy.  Concentrators  are  ^ 
now  in  operation  at  Renfrew,  Mt.  St.  Patrick  and 
Ottawa  and  in  the  half  year  treated  ore  from  15  mines. 
At  Orillia  and  Belleville.  80.334  lb.  of  ferromolybdenum. 
worth  $200,835.  was  produced. 
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Recovery  of  Pyrite  from  Coal 


Increased  demajid  for  sulphuric  acid  makes  a  mar- 
ket for  "coal  brasses,"  and  experiments  shoiv  that 
a  ivashing  plant  can  recover  from  81  to  87%  of 
the  pyrite  in  Illinois  coal,  the  product  containing 
from  40  to  47%  sulphur. 

The  occurrence  of  pyrite  or  marcasite  in  coal  has  been 
for  many  operators  a  source  of  trouble,  but  under 
present  conditions  the  despised  sulphur  ore  may  be 
worth  several  times  as  much  per  ton  as  the  coal.  In  the 
United  States  the  market  for  pyrites  has  been  irregular 
and  during  normal  times  freight  rates  to  points  of  con- 
sumption have  been  so  high  as  to  prohibit  the  utiliza- 
tion of  such  a  byproduct  from  coal  mines.  However, 
the  increased  demand  for  sulphuric  acid  and  the  un- 
certainty regarding  future  imports  of  raw  material 
from  Spain  and  Portugal  have  stimulated  investigation 
regarding  the  possible  commercial  use  of  pyrites  from 
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various  domestic  sources.  The  results  of  some  e.xperi- 
mental  work  by  the  mining  engineering  department  of 
the  University  of  Illinois  have  just  been  published'  by 
E.  A.  Holbrook. 

Of  the  total  sulphur  content  of  Illinois  coal,  ranging 
from  1  to  %%,  a  small  amount  appears  in  some  organic 
combination.    Sulphate  of  lime,  or  gypsum,  also  occurs ; 

'"The  Utilization  of  Pyrite  Occurring  in  Illinois  Bituniinou.s 
Coal."  Univ.  of  111.  "Bulletin."  Aug.  20.  1917. 

[■The  flow  sheet  is  reproduced  from  the  original,  in  which  the 
■screpning  size"  and  "No.  5  nut"  seem  to  be  transpo.ssed. — Kditor. ] 


usually  only  a  small  fraction  of  V,.,  though  in  places 
certain  known  seams  contain  considerable  amounts. 
The  common  form  of  sulphur  in  coal  is  as  FeS.;  often, 
unfortunately,  as  thin  flakes  in  vertical  cleavage  planes 
and  in  such  a  fine  state  of  division,  brittleness,  and  ad- 
herence to  the  coal  that  it  cannot  readily  be  separated. 

Pyrite  of  greater  commercial  value  occurs  in  the  coal 
as  bands,  lenses,  nodules,  or  balls  ranging  up  to  several 
inches  in  thickness  and  often  to  several  feet  in  lateral 
dimension.  Being  brassy  yellow  in  color  and  heavier 
than  the  coal,  the  sulphur  ore  is  usually  distinguishable 
by  the  miner  and  discarded  underground.  Otherwi.se, 
it  may  be  removed  by  hand  picking  at  the  surface. 

In  Illinois  only  occasional  efforts  have  been  made  to 
recover  the  pyrite  in  a  condition  clean  enough  to  war- 
rant marketing.  At  one  mine  in  the  Standard  or  Belle- 
ville district  lump  pyrite  is  picked  from  the  coal  during 
screening  and  loading,  the  adhering  coal  being  removed 
by  hand.  Shipments  have  been  made  to  various  chem- 
ical companies  for  use  in  making  sulphuric  acid.  At 
some  mines  in  the  Danville  district  pyrite  is  hand- 
picked  from  the  coal  by  loaders  underground  or  by  pick- 
ers in  the  tipple  during  screening  and  cleaning.  In  the 
opencut  mines  of  the  district  the  sulphur  ore  is  readily 
distinguished. 

The  Missionfield  Coal  Co.  operates  a  pyrite  washerj-' 
at  Two  Rivers,  111.,  where  the  coal  stripped  from  the  No. 
7  bed,  or  Danville  seam,  contains  large  quantities  of  py- 
rite: about  one  car  of  uncleaned  pyrite  being  obtained 
for  every  20  cars  of  coal.  The  plant  treats  about  100 
tons  of  impure  pyrite  per  day,  recovering  somewhat 
more  than  half  that  quantity  of  clean  pyrite  averaging 
about  47 ''r  sulphur. 

Chemical  companies  generally  specify  that  pyrite 
must  contain  not  less  than  40^r  S,  and  many  contracts 
are  made  on  a  44^f  minimum.  Some  also  limit  the  car- 
bon content  to  S"",  maximum.  The  pyrite  in  Illinois 
coal  is  never  pure,  that  of  the  best  appearance  carrying 
only  about  50 '^r  S,  due  probably  to  carbon  either  com- 
bined or  intimately  mixed  with  it. 

Good  Sulphur  Ore  Being  Wasted 

Lump  pyrite  formerly  brought  a  higher  price  per 
unit  than  fines,  the  latter  often  being  unsalable.  Within 
the  last  year  or  two  the  development  of  new  furnaces 
and  the  utilization  of  the  iron  cinder  or  residue  (blue 
billy),  has  increased  the  demand  for  fines.  Mr.  Hol- 
brook considers  that  during  the  next  two  years  the  price 
for  pyrites  will  not  be  lower  than  15c.  per  unit. 

At  present  the  refuse  from  the  coal  washeries  in 
Illinois,  about  25  in  number,  contains  from  about  \%  to 
more  than  22''r  S,  generally  in  the  form  of  pyrite  lumps. 
Pyrite  from  Illinois  coal  is  free  from  arsenic  and  anti- 
mony, and  also  burns  and  decomposes  easily.  However, 
any  large  percentage  of  carbon  or  coal  in  the  material 
causes  smoky  gas  and  dirty  acid. 

At  some  washeries  large  dumps  of  refuse  have  accu- 
mulated, some  of  which  might  yield  a  profit  if  retreated 
for  pyrite  content.  Some  mines,  abandoned  because  of 
the  high  pyrite  content  of  the  coal,  could  be  reopened 


-Described  by 


M.   Young  in     Coal  Age,"  Vol.  XI.  Xo.   1,  p. 
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as  pyrite  mines,  recovering  coal  as  a  byproduct.  Al- 
though the  pyrite  from  Illinois  coal  oxidizes  rapidly  on 
exposure  to  the  air,  pyrite  masses  in  heaps  are  often 
found  to  have  been  affected  only  at  the  surface.  The 
white  coating  of  FeSO,  is  soluble  in  water  and  should 
be  easily  removed  during  a  washing  process. 

Installations  for  the  recovery  of  pyrite  from  coal 
should  be  simple,  of  low  cost,  and  suitable  for  operation 
with  unskilled  labor.  The  uncertainty  of  the  market 
makes  it  advisable  to  limit  investment  in  such  plants, 
especially  where  small  quantities  of  pyrite  are  involved. 
The  cooperation  of  several  mines  in  a  district  is  sug- 
gested, with  a  small  plant  to  produce  a  salable  product. 

The  tests  performed  at  the  University  of  Illinois  lead 
to   the  conclusion   that  crushers,   screens   and   concen- 
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trating  machines  adapted  to  ordinary  ore-dressing  work 
are  suitable  for  treating  pyrite  from  Illinois  coal  to 
obtain  a  commercial  grade  of  pyrite,  with  coal  as  a  by- 
product. Experiments  indicate  a  recovery  of  about  81% 
of  the  pyrite  in  the  coal,  or  as  high  as  87%  with  retreat- 
ment  of  middlings  product. 

In  Fig.  1  ia  shown  a  simplified  flow  sheet  of  a  treat- 
ment plant,  embodying  the  features  that  the  tests  indi- 
cated as  essential  to  complete  treatment.  The  results 
that  might  be  accomplished  in  practical  work  are  indi- 
cated in  Fig.  2,  though  better  results  might  be  obtained 
in  actual  commercial  practice  on  a  large  scale. 

In  the  exj>erimental  work  the  coal  obtained  as  a  by- 
product containrd  about  8"^,    S.  partly   in   the   form  of 


pyrite.  Such  loss  of  pyrite  is  largest  when  starting  or 
stopping  the  machinery  and  with  continuous  work  should 
be  lessened.  The  material  used  in  the  final  tests  was 
hand  picked  from  coal  of  the  No.  7  bed  in  the  Danville 
district  and  contained  from  25  to  28''c  S,  or  about  SC;© 
by  weight  of  pyrite. 


Iron-Ore  Supplies  of  Japan 

According  to  Dr.  Jisaburi  Yokobori  in  the  Lasei 
Keizai  Jiho  the  production  or  iron  ore  in  Japan,  as  is 
well  known,  is  not  sufficient  to  meet  demands.  At  pres- 
ent large  quantities  of  iron  ore  come  from  Chosen,  Man- 
churia and  China;  indeed,  the  Tayeh  mine  in  the  Hupeh 
Province,  China,  supplies  more  than  half  the  quantity 
required  at  the  government  works  at  Wakamatsu;  and 
the  Oriental  Iron  Foundry  Co.,  recently  organized  by 
Japanese  business  men,  will  get  the  materials  from  the 
Tao  Chung  mine  in  the  Anhwei  Province,  China,  the 
quality  of  which  is  even  superior  to  that  of  the  ore 
that  is  obtained  from  the  Tayeh  mine.  Before  the  out- 
break of  the  war  freight  rates  between  Chosen  and 
Wakamatsu  ranged  from  2  to  3  yen  ($1  to  $1.50)  per 
ton  of  ore,  and  those  between  the  Yangtse  Riv»r  and 
Wakamatsu  averaged  nearly  3  yen  ($1.50).  Two  tons 
of  ore  and  seven  yens'  ($3.50)  worth  of  coke  are  neces- 
sary to  produce  one  ton  of  pig-iron,  which  sells  for  20 
yen  in  ordinary  times.  When  imported  materials  are 
used,  the  cost  of  production,  excluding  the  price  of  ore 
and  refining  expenses,  is  12  to  13  yen  ($6  to  $6.50) 
per  ton  of  pig-iron.  The  government  plant  at  Waka- 
matsu, however,  is  getting  the  product  of  the  Tayeh 
mine  on  comparatively  easy  terms  because  of  its  con- 
nection with  the  Tayehping  Iron  and  Coal  Co.,  which 
owns  the  mine. 

Dr.  Yokobori  next  considers  the  supply  of  coal,  of 
which  Japan  produces  enough  in  Kyushu  and  Hokkaido. 
There  is  every  prospect  of  increasing  the  output  from 
the  collieries  in  the  north  of  Kyushu,  while  it  might  be 
said  of  the  coal  industry  in  Hokkaido  that  it  is  just 
beginning.  He  is  very  hopeful  of  the  future  of  Hok- 
kaido as  an  iron  manufacturing  district. 


Ferrosilicon  Analysis 

It   is   possible  to   dispense   with   expensive  platinum] 
crucibles  in  analysing  ferrosilicon  and  to  use  iron  cruci- 
bles, if  instead  of  the  usual  carbonate  of  soda  and  potash' 
method  sodium  dioxide  is  used  in  the  ignition  mixture. 
So  claims  Dr.  Herwig  in  a  recent  issue  of  Stahl  und 
Eisen   according   to  a  translation   by   Iron   and   Coal^ 
Trades  Review.  1 

Great  care  must  be  taken  to  reduce  the  ferrosilicon 
to  as  tine  a  powder  as  possible,  to  remove  all  coarse 
particles,  and  to  mix  the  powdered  silicon  thoroughly 
and  very  uniformly  with  the  dioxide,  as  otherwise  dan- 
gerous ebullition  might  take  place,  which  would  nearly 
empty  the  crucible  and  by  .spattering  endanger  the 
analyst's  eyes.  The  author  gives  a  comparative  li.st  of 
22  analyses  made,  one-half  of  these  by  the  sulphate, 
the  other  half  by  the  dioxide  method,  of  ferrosilicons, 
ranging  in  silicon-content  between  10.75  and  90.78'^< . 
The  differences  in  the  results  obtained  by  the  two  meth- 
ods range  only  between  say  -f-COR  and  — 0.13  per  cent. 
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Outfitting  for  the  Amazon  Country 


By  HENRY  THOMAS* 


Time  of  visit  important,  as  loiv  juater  season  is 
not  uniform  throughout  region.  Local  stores 
cater  to  local  custom  and  travelers  must  provide 
their  own  luxuries  and  special  equipment. 

TO  determine  the  proper  time  of  the  year  to  visit 
the  great  basin  of  the  Amazon  is  a  matter  of  para- 
mount importance.  Upon  this  will  depend  the 
success  or  failure  of  any  expedition  interested  in  exam- 
ining the  geology  of  any  part  of  this  enormous  district. 
Under  the  equator,  where  temperature  changes  are 
slight,  the  wet  and  dry  seasons  must  be  given  careful 
consideration.  All  transportation  is  by  water.  Many 
points  on  the  upper  river  and  its  tributaries  cannot  be 
reached  even  by  stern-wheel  steamers  in  the  dry  season. 
Owing  to  the  flat  nature  of  the  country  the  geologist 
can  only  make  examinations  when  the  waters  are  low, 
consequently  his  itinerary  should  be  arranged  to  permit 
him  to  reach  the  district  in  which  he  is  interested  to- 
ward the  end  of  the  rainy  season. 

Owing  to  the  immensity  of  the  area  under  considera- 
tion the  wet  and  dry  periods  do  not  occur  at  the  same 
time  of  the  year  all  over  the  valley.  The  rainy  reason 
begins  in  the  region  of  the  upper  rivers  about  October. 
The  waters  in  this  district,  which  may  be  roughly  de- 
fined as  an  area  starting  at  about  1500  miles  from  the 
mouth  of  the  Amazon  and  extending  up  to  all  its  hun- 
dreds of  sources,  reach  their  highest  point  in  March. 
By  the  end  of  June  these  tributarie.s — the  Amazon 
proper  extending  only  about  1000  miles  from  the  coast — 
have  reached  their  lowest  point. ,  Therefore  July, 
August  and  September  are  best  suited  for  any  geologi- 
cal work.  On  the  contrary,  the  lower  river  is  in  flood 
during  the  same  months.  Owing  to  the  slight  fall  and 
the  general  lowness  of  the  river  banks,  the  surplus  water 
in  the  tributaries  tends  to  spread  over  the  adjacent  for- 
2st  instead  of  at  once  flowing  toward  the  main  river; 
consequently  the  progress  of  the  flood  waters  toward  the 
sea  is  exceedingly  slow. 

Steamer  Service  on  Main  Rivers 

Considering  conditions,  transportation  facilities  are 
?ood.  For  a  distance  of  from  2000  to  2500  miles  from 
Para,  nearly  any  point  on  the  main  tributaries  can  be 
reached  by  passenger  steamer  or  launch.  Large  twin- 
^crew  steamers,  comfortably  equipped  and  with  electric 
fans  and  ice  machines  mitigating  the  burden  of  exces- 
sive heat,  travel  on  regular  semimonthly  schedules  dur- 
ng  the  rainy  season  as  far  as  2000  miles  from  the  coast, 
rhroughout  the  period  of  low  water,  passengers  for  the 
ipper  river  are  transferred  to  stern-wheel  steamers 
.vhich,  though  much  smaller,  are  comfortable.  To  give 
5ome  idea  of  the  length  of  time  consumed  in  ascending 
;he  river,  the  trip  up  the  Purus,  one  of  the  larger  tribu- 
;aries  of  the  Amazon,  may  be  taken  as  an  example. 
From  Para  to  Manaos  requires  10  days,  from  Manaos  to 
;he  junction  of  the  upper  Purus  and  Acre  Rivers  two 

•30  East  42nd  St..   Xew   Vork  City. 


weeks,  from  the  mouth  of  the  Acre  to  Cobija  on  the 
Bolivian  frontier  7  days.  This  time  is  reduced  about 
40*^^  on  the  return  journey,  owing  to  the  assistance 
of  the  current. 

Ocean-going  steamers  make  weekly  trips  from  Para 
to  Manaos  in  about  four  days.  Some  time  may  be  saved 
by  taking  this  route  and  embarking  on  the  river  steam- 
ers at  Manaos.  Iquitos,  in  Peru,  can  be  reached  from 
either  Para  or  Manaos  by  British  .steamers.  Owing  to 
the  war  only  one  boat  a  month  is  available  at  present. 
Both  Para  and  Manaos  offer  facilities  for  outfitting  an 
e.xpedition  to  the  interior.  All  river  boats  bound  up  any 
of  the  tributaries  including  and  above  the  Madeira  touch 
at  Manaos.  Para  has  a  larger  number  of  stores  and  a 
greater  variety  of  equipment,  and  the  customs  authori- 
ties are  somewhat  quicker  in  their  examination  of  im- 
ports, but  Manaos  has  all  the  conveniences  of  Para 
although  on  a  smaller  scale. 

Imported  Items  Involve  Customhouse  Delays 
A  careful  consideration  of  all  conditions  is  necessary 
before  determining  whether  to  purchase  provisions  at 
home  or  in  Brazil.  Some  money  may  be  saved  by  pur- 
chasing at  home,  but  considerable  delay  and  endless 
trouble  is  entailed  in  passing  goods  through  the  customs. 
Every  case  will  be  opened,  no  matter  how  carefully  all 
formalities  such  as  consular  invoices  have  been  observed. 
Unfortunately  considerable  damage  is  often  done  by 
careless  or  ignorant  handling.  In  the  inspection  of  cases 
of  canned  goods,  for  instance,  one  tin  in  each  case  will 
be  cut  to  ascertain  contents.  This  is  generally  replaced 
unsealed,  the  case  being  then  nailed  up,  with  obvious 
future  consequences.  Many  petty  annoyances  of  this 
nature  will  be  met,  of  course  offset  somewhat  by  the 
convenience  of  having  exactly  the  type  of  provisions  de- 
sired; since  it  is  often  difflcult,  particularly  at  present, 
to  purchase  on  the  Amazon  those  foods  to  which  the 
North  American  is  accustomed.  Import  duties  on  pro- 
visions will  average  about  55 ^r  ad  valorem.  Personal 
effects  packed  in  trunks,  kit  bags  or  satchels  are  ad- 
mitted free;  also  tools  or  instruments  necessary  to  the 
profession  of  the  importer.  A  delay  of  about  two  days 
is  certain  for  the  examination  of  these  free  articles,  and 
for  any  goods  on  which  import  duties  have  to  be  paid  at 
least  two  weeks  must  be  allowed  to  pass  the  customs. 

Expeditions  of  a  purely  scientific  character  may  ob- 
tain, through  the  State  Department  at  Washingtoi>  and 
the  United  States  Embassy  at  Rio  de  Janeiro,  permission 
to  import  all  articles  free  of  duty.  It  must  be  remem- 
bered, however,  that  even  with  this  permission  no  time 
will  be  saved ;  in  fact  the  delay  may  be  greater,  as  Bra- 
zilian law  requires  that  all  the  formalities  of  importing 
goods  be  gone  through  as  usual.  Then,  after  all  has 
been  examined  and  duties  have  been  assessed,  they  will 
be  remitted  by  a  decree  published  in  the  local  official 
newspaper. 

Passing  the  question  of  the  selection  of  provisions, 
which  must  be  governed  to  a  great  extent  by  the  individ- 
ual preference  of  the  members  of  each  expedition,  one 
arrives  at  the  question  of  general  equipment.  No  mat- 
ter what  may  be  dispensed  with  nor  how  light  a  party 
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may  desire  to  travel,  insect-proof  tents  are  an  absolute 
necessity.  A  special  tent  of  light  waterproof  material, 
floored  with  canvas  and  lined  with  fine  insect-proof  net- 
ting, is  the  only  satisfactory  type.  The  walls  and  ends 
roll  up  in  fine  weather,  permitting  air  to  circulate  free- 
ly ;  the  canvas  floor,  coming  up  6  in.  on  the  sides  is  de- 
signed to  prevent  the  intrusion  of  many  unwelcome 
crawling  visitors.  A  tent  about  8  x  10  ft.  in  size  and 
equipped  with  an  extra  fly  will  weigh  not  over  60  lb.  com- 
plete, including  canvas  carrying  bag.  Almost  ab.solute 
freedom  from  the  wearisome  annoyances  of  the  insect 
pests  of  the  jungle  may  be  obtained  with  this  equipment. 
Hammocks  and  mosquito  nets  should  also  be  provided 
for  each  member  of  the  expedition  when  visiting  the 
small  inland  settlements,  as  it  is  often  impossible  to 
erect  a  tent.  Screens  and  window  glass  are  unknown  in 
the  interior.  Folding  cots  should  be  taken  unless  the 
added  weight  is  prohibitive.  It  is  unwise  to  purchase 
those  having  detachable  parts  as  dampness  swells  the 
wood  and  renders  them  useless.  Duffle  bags,  clearly 
numbered  in  large  figures,  should  be  provided.  Small 
cases  made  of  strong  fiber,  of  the  style  known  as  tele- 
scope grips,  are  convenient  to  carry  instruments,  etc. 
An  ordinary  kodak  is  the  best  camera  for  this  country. 

Fishing  Equipment  Is  Important 
Throughout  the  Amazon  basin  little  game  is  to  be 
found.  A  repeating  rifle  and  a  shotgun  are  all  that  is 
required.  The  simplest  type  of  arms  should  always  be 
purchased.  Thirty-eight  and  forty-four  calibre  rifle 
cartridges  may  be  obtained  in  Brazil.  Other  sizes  are 
almost  unknown.  Shotgun  cartridges  should  have  metal 
cases,  as  the  ordinary  paper  ones  swell  and  become  use- 
less. The  rivers  abound  in  fish,  some  of  them  rather 
unpalatable  but  a  welcome  change  of  diet.  Heavy  lines 
and  hooks  with  wire  attachments  should  be  provided 
as  the  fish  are  generally  large. 

For  the  exploration  of  the  smaller  creeks  in  the  interi- 
or a  canoe  is  a  necessity.  The  natives  do  not  care  to 
rent  or  sell  the  ones  they  have,  also  their  canoes  are 
usually  heavy.  If  transport  conditions  permit,  a  canvas- 
covered  Canadian  canoe  should  be  carried,  and  a  small 
motor  of  the  detachable  type  is  useful.  In  districts  that 
are  settled  to  any  extent  gasoline  is  obtainable  al- 
though the  price  is  extremely  high.  Native  helpers 
should  be  obtained  in  Para  or  Manaos.  The  inhabitants 
of  the  interior  do  not,  as  a  rule,  care  for  any  work  out- 
side of  their  regular  occupation.  Wages  average  from 
$40  to  $50  per  month  with  board. 

Medicinal  cfiuipment  must  be  carefully  considered. 
The  ordinary  tabloid  tropical  medicine  cases  are  good 
but  these  should  be  supplemented  to  some  extent.  Liquid 
liniments,  Warburg's  Tincture.  Brown's  Chlorydinc  for 
dysentry,  and  iodine  are  all  most  useful.  Pasteur  .serum 
for  inoculation  in  case  of  snake  bite  should  be  carried. 
Quinine  must  be  taken  in  (|uantity,  both  in  five-grain 
capsules  and  in  lirjuid  form  for  injection.  There  has 
been  no  yellow  fever  on  the  Amazon  for  some  time,  but 
it  in  a  wise  precaution  to  be  inoculated  against  typhoid 
before  leaving  home.  Any  prospector  in  ordinary  good 
physical  condition,  who  will  keep  under  nets  or  behind 
screens  from  sundown  to  sunrise,  boil  all  water  that  he 
drinks,  shun  intoxicants,  and  vary  his  diet  of  canned 
goo<ls  with  some  native  food,  i-nn  spend  many  months 
in  perfect  heaUfl  in  the  forests  of  the  Amazon  valley. 


Foreign  Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  June  and  the  first  six 
months  of  1917,  are  reported  by  the  Department  of 
Commerce  as  follows: 


I.oad  Ore: 
Cfinada    . 
Salvador 


Chile 
Poni 
Italy 
England 


.\rticle8  and  Countripa 


Lead — Base  Bullion  and  Bullion: 

Dutch  Kaat  Indies  

Peru      

Canada  

Mexico         


Lead^Pigsi.  Bars,  etc. 

Panama  

Barbados  

Colombia  , 

Haiti  

Canada  

Guatemala      

England    - 

Mexico   

Peru        


French  Oceania. 

France  

Chile      

nihers 


June 

Jan.-June 

Contents,  I.b 

Contents.  Lb. 

2H.6J0 

7,654.768 

155 

1,417 

1,127.476 

9,522.226 

1.194.749 

19,767 

198.503 

46.719 

81.221 

2.657,945 

4,405,145 

64,692 

1.891 

4.019,973 

23.171,331 

102.874 

41.655 

1,165.931 

7.610,683 

33,204,084 

7.6I0.6S3 

34.514,544 

7,998 

41.740 

247 

2.814 

3.155 

450 

37.502 

317.758 

52.400 

80.188 

265.720 

2.287.809 

10,012 

613 

613 

159 

159 

89.086 

8,769 

bOO 

275.187  2,932,605 

The  gross  weight  of  lead  ore  imported  in  June  wa.« 
U,259  long  tons. 

The  actual  tonnage  of  zinc  ore  imported  in  June 
amounted  to  18,864  tons.  The  countries  of  origin  and 
the  metal  contents  were  as  follows : 


.hin 


-.lun 


Countries:                                                                   CCnlenls.  I.b  Content.",  lb 

Canada                                                                                        520,000  5.875,000 

.\uatralia          6,228.646  23.427.162 

Mexico               8.387.181  57,203,256 

Spain          12.166.840 

French  .\fricB 1,245,000 

15,135.827  97.917.258 
Zinc  in  Blocks,  Pigs,  etc.: 

Costa  Rica                                                                                  802  6.220 

Panama  6,287  22.805 

Cuba       16.791  202.022 

.VIexico   V318 

Ecuador 7.580 

Canada 1.519  17.18* 

Brn.il      1.168  5,515 

Colombia 3,000  6,000 

Others            '.488 

29,567  272.132 

Imports  rif  zinc  dust  amounted  to  145,600  lb.  in  June, 

1917,  and  to  469.2.37  lb.  during  the  first  six  months.      ■ 

Exports  of  lead  and  zinc  were  as  follows  (in  pounds)  J 

.lune  Jan -June  I 

Lead:                                                                                  Contents,  I.b  Conlrnts,  I4A 

Pigs,  bars,  etc  ,  prmluciMl  from  dnmeslu-  ore                 1  3,241.999  58,482.7d 

Pigs,  bam,  etc  .  iiro<luced  from  foreign  ore                      1.483.825  11.885.77« 

Zinc  I 

Pigs,  etc  .  produced  from  domestic  ore                          2V847.236  I7V9>2.7»# 

Pigs,  etc  .  produced  from  foreign  .ire                                2.908.251  60.777.00* 

Sheet,   etc                                                                                      2.342.261  13.281. 90* 


Gas  from  Camp  Ri'bbish  Killed  Three,  according  to  R. 
P.  Albaugh,  as  quoted  in  Cluniirnl  Mtstiact.i  for  July  10, 
1917  (Jo,„-,i.  .4 III,  Med.  .\ss,<r.  fi8,  \0:V.\-n.  1917).  Three 
(Irnths  and  more  than  n  do7.cn  prostrations  occurred 
among  60  men  housed  in  n  cnmp  which  was  located  on 
land  filled  in  with  mill  wnsto.  scrap,  ashes  and  cinders 
to  a  depth  of  10  to  12  ft.  Ten  days  previous  to  the  poison- 
ing it  had  been  noted  that  stenm  arose  from  the  edge  of 
the  fill.  The  dump  was  fror.en  to  a  depth  of  2  ft.,  but  at  n 
depth  of  5  ft.  red-hot  cinders  were  found.  As  the  grounil 
beneath  the  onmp  w.ts  not  frozen,  the  products  of  combus 
tion  found  their  outlet  through  the  camp.  The  poisoning' 
was  that  of  CO,  though  not  at  first  recognized  as  sucli  li\ 
the  attending  physicians. 
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Some  Fluxes  and  Methods  Used  in  Fire  Assays 


By  carl  J.  TRAUERMAN 

Mining  Engineer.  Butte.  Mont. 


Fluxes  and  methods  for  determining  gold,  silver 
and  lead  in  different  classes  of  ores  are  descnbed. 
Originality  is  not  claimed  though  several  ivorth- 
while  "kinks"  are  given.  Particular  attention  is 
given  to  the  assay  of  cyanide  solutions. 


IN  THE  following  nothing  is  claimed  to  be  absolutely 
new  or  original.  However,  there  are  times  when 
an  assayer  must  work  on  an  ore  entirely  different 
from  that  which  he  has  been  handling.  On  arrival  in 
a  new  district  he  usually  must  begin  his  work  before 
he  has  had  time  to  experiment  with  fluxes  to  get  the 
best  results  at  least  expense.  It  would  be  well  if  an 
assayer,  on  leaving  his  position  before  the  arrival  of  a 
successor,  should  write  out  his  fluxes  and  methods  and 
leave  them  on  record. 

Composition  of  Useful  Fluxes 

The  best  universal  gold-silver  flux,  and  one  that  has 
always  given  good  results  on  any  ores  that  I  have  tried, 
especially  on  sulphide  ores,  as  well  as  on  ordinary  sili- 
cate, oxide  and  carbonate  ores,  is  the  following:  53 
grams  litharge,  19  grams  soda  ash,'  IJ  grams  flour. 
Mix  this  charge  with  i  A.T.  of  ore,  and  put  on  top 
53  grams  of  litharge  and  a  cover  of  borax  glass.  Fuse 
in  a  hot  m.uffle  for  from  30  to  40  minutes.  It  is  un- 
necessary, I  believe,  to  mix  the  borax  glass  with  the 
ore,  as  the  boi-ax  cover  will  not  only  perform  its  work, 
chemically,  if  the  fusion  is  hot  enough,  but  will  also 
wash  down  any  lead  buttons  or  mixed  material  that 
tends  to  stick  on  the  side  of  the  crucible. 

Should  the  ore  be  an  especially  hea\'j^  sulphide,  niter 
and  flour  can  be  used  as  judgment"  indicates,  or  it  may 
be  feasible  to  use  only  i'„  A.T.  of  the  ore.  I  have  never 
used  a  covered  crucible.  Should  there  be  a  tendency  for 
the  mass  to  boil  over,  as  in  the  assay  of  carbonate  ores, 
quickly  insert  a  piece  of  newspaper  with  the  cupel 
tongs  over  the  crucible.  My  experience  has  proved  that 
this  will  quickly  take  awa.v  some  of  the  heat. 

The  following  gold-silver  flux  may  be  used  for  tellur- 
ide  or  rhyolite  ores  and  ores  having  a  general  unaltered 
porphyry  or  hematite  gangue:  43  parts  (by  weight) 
soda  ash;  48  parts  (by  weight)  borax  glass;  53  parts 
(by  weight)  carbonate  of  potash;  240  parts  (by  weight) 
litharge;  4}  parts  (by  weight)  flour.  For  A  A.T.  of 
ore,  use  about  as  much  as  will  fill  a  10-gram  crucible 
and  mi.t  well  in  a  20-gram  crucible.  Add  a  slight  cover 
of  bora.x  glass  and  fuse  in  a  hot  muffle  for  about  35 
min.,  or  until  all  action  ceases. 

For  the  assay  of  gold  and  silver  in  ores  having  ande- 
site  gangue  or  siliceous  sulphides,  the  following'  will 
give  good  results:  54  parts  (by  weight)  soda  ash;  37 
parts  (by  weight)  borax  glass;  37  parts  (by  weight) 
litharge;  5  parts    (by  weight)    flour.     Use  as  much  of 


[^Sodium  potassium  carbonate  may  seem  better  to  some,  thougli 
more  expensive. — Editor.] 

[=Many  assayers  consider  a  preliminary  fusion  necessary. — 
Editor.] 

['This  flux  would  be  improved  by  carbonate  of  potash. — Editor.] 


this  as  will  fill  a  10-gram,  crucible,  and  mix  it  with 
I  A.T.  of  the  ore  in  a  20-gram  crucible;  add  a  thin 
borax-glass  cover  and  fuse  in  a  hot  muffle  for  from  30 
to  40  min.  Should  the  ore  be  heavy  in  sulphides,  use 
-x\,  A.T.  of  the  ore  and  add  niter.  If  high  in  silver,  use 
iron  spikes  instead  of  niter.  Where  the  use  of  niter 
is  suggested,  it  should  be  mixed  with  the  charge. 

Often  the  assayer  is  required  to  determ.ine  the  gold 
and  silver  in  furnace  products,  such  as  the  retort  prod- 
uct from  the  zinc  smelter.  I  have  used  the  following 
flux  on  material  containing  a  great  amount  of  fixed 
carbon,  lead,  zinc,  etc. :  2  parts  (by  weight)  soda  ash, 
1  part  (by  weight)  borax  glass,  4J  parts  (by  weight) 
litharge.  Fill  rn  eight-gram  crucible  with  this  and  mix 
with  I  A.T.  of  the  material  to  be  assayed  in  a  20-gram 
crucible;  then  mix  in  as  much  niter  as  will  go  into  an 
ordinary  annealing  cup.  Add  a  fairly  heavy  cover  of 
borax  glass  and  fuse  until  all  action  ceases.  In  some 
cases  it  may  be  preferable  to  use  a  30-gram  crucible,  or 
to  start  the  fusion  at  a  low  heat  and  gradually  raise  it 
to  a  very  high  one. 

The  following  may  be  used  as  a  nearly  universal  flux 
for  the  fire  assay  of  lead:  200  parts  (by  weight)  soda 
ash;  160  parts  (by  weight)  carbonate  of  potash;  68 
parts  (by  weight)  borax  glass;  89  parts  (by  weight) 
argol.  Mix  17  grams  of  this  flux  with  10  grams  of  ore. 
and  cover  with  17  grams  of  flux.  As  an  additional 
cover,  add  as  much  salt  as  will  fill  an  ordinarj'  annealing 
cup.  For  normal  sulphides,  add  one  wii-e  spike;  for 
concentrates,  add  two  spikes.  Put  crucible  in  muffle  at 
a  low  heat  for  about  30  min.,  until  the  salt  has  appar- 
ently burned  off.  Then  subject  to  high  heat  for  20 
min.,  remove  the  nails  and  pour. 

ASS.4Y  OF  Tails  from  Cyanide  Treatment 

In  the  assay  of  finely  ground  tails  from  cyanide  treat- 
ment, I  have  found  one  little  difficulty  which  may  be 
successfully  overcome.  It  is  customary  when  the  ore 
has  been  gi-ound  through  100  mesh  or  finer  before  treat- 
ing, to  dry  the  tails  and  screen  the  resultant  lumps 
through  an  80-mesh,  or  finer,  screen.  Such  a  material 
tends  to  boil  when  subjected  to  the  crucible  fire-assay 
for  gold  and  silver.  My  experience  has  been  that  this 
tendency  remains,  no  matter  how  many  times  the  tails 
have  been  washed  with  water,  previous  to  drying.  This 
is  strange  and  may  be  due  to  the  cyanide  solution,  that 
can  not  be  entirely  removed,  making  some  peculiar  me- 
c?ianical  or  chemical  combination  with  the  finely  divided 
ore  particles.  I  overcame  this  difficulty  by  passing  the 
dried  lumps  through  a  20-mesh  screen,  instead  of  a  finer 
one.  This  gave  small  lumps  of  ore,  which  could  be 
assayed  in  the  crucible  without  the  slightest  signs  of 
boiling  and  the  result  was  just  as  accurate  as  though 
the  material  has  been  put  through  a  finer  screen. 

Concerning  the  assay  of  cyanide  solutions,  there  seems 
to  be  a  great  deal  of  discussion.  Many  ingenious 
schemes  have  been  proposed,  especially  modifications  of 
the  original  Chiddey  method.'    I  have  found  this  to  be 


<"Eng.  and  Min.  Journ.."  Mar.  28,  1903. 
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the  quickest  and  accurate  enough  for  most  operations. 
The  only  modifications  that  I  use  are  a  20''r  lead  acetate 
solution,  rather  than  a  ]0''r,  and  zinc  dust  rather  than 
shavings,  as  the  action  may  be  more  easily  watchec'. 
through  the  gathering  and  sponging  of  the  dust  than 
in  the  disintegration  of  the  shavings.  I  do  not  throw 
the  sponge  on  filter  paper,  but  remove  it  from  the  beaker 
with  a  rubber  "policeman"  and  then  squeeze  the  sponge. 
I  have  always  found  it  best  to  dr>'  the  sponge  before 
cupeling.  This  may  be  done  on  any  asbestos  board  over 
a  flame.  In  cupelling,  I  have  found  that  it  is  not  neces- 
sary to  have  a  flame  in  the  muffle  upon  introduction  of 
the  sponges.  The  procedure  that  I  have  used  is  similar 
to  that  described  in  the  Journal  of  Sept.  25,  1915. 

Modifications  of  the  Chiddey  Method 

L.  \V.  Bahney'  proposed  some  radical  changes  in  the 
original  Chiddey  methods,  claiming  that  results  are 
more  or  less  dependent  upon  getting  the  right  propor- 
tions of  zinc  and  lead  acetate.  He  would  remedy  this 
by  using  a  zinc  pencil,  and  other  operations.  This 
method,  on  account  of  increased  manipulations,  does  not 
appeal  to  me  for  ordinary  mill  and  test  work.  An  ex- 
perienced assayer  can  ascertain,  as  soon  as  the  solution 
is  boiling  after  the  addition  of  HCl,  whether  there  is 
a  shortage  in  either  the  acetate  or  the  zinc.  If  so  it 
can  be  remedied  by  the  addition  of  either  or  both.  E.  J. 
Hair  has  discussed  the  Bahney  method,  and  I  agree 
with  him  that  some  of  the  gold  and  silver  may  be  re- 
tained on  the  zinc  pencil  and  give  low  results.  With  the 
use  of  zinc  dust  and  fairly  strong  HCl  the  chance  of 
any  undissolved  zinc  remaining  in  the  sponge,  or  of 
gold  redissolving,  is  slight. 

The  original  Chiddey  method  says  nothing  about 
wrapping  the  lead  sponge  in  lead  foil  before  cupeling. 
Bahney  advocates  this  scheme  as  does  C.  E.  Roodhouse.' 
I  do  not  do  this,  as  I  find  when  the  mass  is  placed  in 
the  cupel,  that  the  foil  melts  first  and  carries  with  it  a 
small  part  of  the  sponge,  thus  making  several  buttons 
on  the  cupel. 

The  method  of  evaporating  a  portion  of  solution  in 
a  lead  boat  and  cupeling  is  good  enough  where  only 
small  amounts  of  solution  are  needed  for  an  accurate 
as.say  and  where  the  solution  is  clean.  In  some  solu- 
tions I  have  found  certain  compounds  that  cause  either 
spitting  in  the  cupels  or  cracking  of  same. 

Greater  Accuracy  by  a  Longer  Method 

Both  the  Chiddey  and  evaporation  methods  I  have 
found  useful  and  practical  in  daily  mill  work.  However, 
during  close  laboratory'  tests,  I  prefer  to  use  the  fol- 
lowing method  which  has  given  me  the  greatest  accu- 
racy, although  not  the  shortest  method  by  any  means. 

Take  5  or  10  A.T.  of  the  solution  and  place  in  400  or 
600  c.c.  beaker  and  add  about  one  gram  of  unoxidized 
zinc  dust.  Stir  this  with  a  glass  rod,  leaving  the  rod 
in  the  beaker.  Add  about  15  c.c.  of  strong  sulphuric 
acid  (if  commercial  acid  is  used,  add  about  20  c.c),  and 
stir  the  mass  again.  Then  heat  to  boiling  point  and 
filter  on  an  18  cm.  Munktell's  filter  paper.     The  heating 

•BuUftln.  American  lni>tltu(e  of  Mining  HnKlncern.  No  !•«. 
February.    191 S 

*Bul1etln,  Amcrlran  Inntllute  of  Mining  Englnrprs.  Ni>.  101. 
Mny.   t»lS. 

'MIn.  and  8ci    frpf.o.  May.   1916. 


of  the  solution  is  to  promote  rapid  filtering.  A  little 
knack  is  required  in  throwing  the  precipitate  onto  the 
filter.  Shake  the  beaker  so  that  the  mass  whirls  around, 
then  place  the  rod  at  the  lip  and  pour,  lowering  and 
raising  the  beaker  so  as  to  keep  the  mass  in  agitation, 
and  throw  it  toward  the  lip  of  the  beaker.  When  the 
mass  has  filtered,  pour  a  little  cold  water  down  the 
sides  of  the  beaker  and  throw  this  water,  with  the 
slight  amount  of  precipitate  contained,  on  the  filter 
paper.  Then  wipe  the  beaker  and  glass  rod  with  a 
small  piece  of  common  gray  filter  paper  so  as  to  take  up 
the  last  of  the  precipitate. 

Remove  the  Munktell's  paper  from  the  funnel  and 
place  in  a  12-gram  clay  crucible.  Place  the  wiping  paper 
on  top  of  the  Munktell's  and  press  down  so  that  the 
mass  of  paper  is  in  the  bottom  of  the  crucible.  Place 
the  crucible  in  a  hot  muflle  for  a  few  minutes  until  the 
paper  is  burnt  to  an  ash.  Remove  the  crucible  and  let 
it  cool  for  a  few  minutes  and  add.  so  as  not  to  splash, 
about  60  grams  of  the  flux  described  below,  and  place 
in  a  hot  muffle  until  fused.  This  fusion  takes  from 
30  to  45  min.  Pour  into  a  cold  smooth  mold  and  in  such 
a  way  that  the  lead  button  will  strike  the  center  of  the 
mold.  This  last  precaution  is  necessar>-  because  the 
slag  cools  more  quickly  than  the  lead  so  that  any  lead 
poured  down  the  side  of  the  mold  usually  sticks  there 
and  does  not  enter  the  main  button.  The  result  of  the 
fusion  should  be  a  clear,  glassy  slag,  which,  upon  cool- 
ing, will  splinter  when  touched  with  a  hammer,  thus 
freeing  the  lead  button.  This  may  be  cupeled  without 
danger  of  spitting.  I  find  the  method,  on  the  whole, 
the  most  accurate  for  low-grade  silver  and  gold  solu- 
tions, although  it  is  quite  long  for  routine  mill-work. 

The  flux  used  in  the  above  assay  is  made  up  as  follows: 
26  parts  (by  weight)  soda  ash;  37  parts  (by  weight) 
borax-glass;  28  parts  (by  weight)  potassium  carbonate; 
37  parts  (by  weight)  litharge;  19  parts  (by  weight) 
powdered  silica;  5  parts  (by  weight)  flour  (or  2  parts 
argol).  The  flour  or  argol  has  been  proportioned  to 
reduce  all  the  lead  out  of  the  litharge,  to  give  a  fairly 
good-sized  lead  button.  The  litharge  is  not  in  excess, 
so  that  even  if  all  the  carbon  from  the  filter  papers  is 
not  burned  off,  there  will  not  result  a  lead  button  too 
large  for  cupeling.  Any  undissolved  zinc  that  may  be 
present  is  taken  up  by  the  soda  and  silica  and  does  not 
enter  the  lead  button.  This  flux  has  also  given  good 
results  on  ores  and  products  that  contain  little  siliceous 
matter  and  are  high  in  sulphur. 

The  same  method  may  be  used  in  the  assay  of  prod- 
ucts from  the  zinc  boxes  or  precipitate  press  as  follows: 
Take  a  good  sample  of  the  product;  quarter  and  grind 
it  as  finely  as  possible,  cutting  any  short  zinc  shavings 
with  scissors.  Put  ,'„  A.T.  into  a  400-c.c.  beaker.  Add 
about  150  c.c.  of  water  and  15-30  c.c.  of  strong  sul- 
phuric acid;  stir  with  glass  rod,  heat  to  boiling  and 
follow  the  procedure  described  for  the  as.say  of  solutions 
under  this  method.  I  have  used  this  method  at  several 
plants,  where  the  cyanide  product  was  shipped  to  smelt- 
eries and  have  checked  the  latter  closely  in  the  assays. 


Exports  ok  Nrw  Caledonian  Ores  for  the  four  months 
ended  Apr.  SO  are  reported  by  the  Jnumnl  dii  Commerce  of 
Noumea  .it  14,127  metric  tons  of  nickel  ore  and  17,034  tons 
of  chrome  ore.  Nearly  nil  the  chrome  ore  went  to  the  UniU'd 
States.     Exports  of  metals  were  .3321  tons  of  nickel  mntte. 
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National  Safety  Council  Meeting 

The  sixth  annual  safety  congress  of  the  National 
Safety  Council,  held  during  the  week  of  Sept.  10  at  the 
Hotel  Astor,  New  York,  was  a  noteworthy  meeting  not 
only  for  the  number  of  interesting  papers  presented  but 
for  the  large  attendance  and  enthusiasm  manifested  in 
safety  work  at  each  of  the  meetings. 

The  mining-section  meetings  were  held  on  Sept.  12 
and  13  and  the  large  gathering  was  well  represented  by 
members  from  coal  and  metal  districts  and  by  the  manu- 
facturers of  machinery  and  equipment.  The  mining- 
section  committee  consisted  of  B.  F.  Tillson,  New  Jersey 
Zinc  Co.,  Franklin,  N.  J.,  chairman;  H.  G.  Davis,  coal- 
mining department,  Delaware,  Lackawanna  &  Western 
R.R.,  Kingston,  Penn.,  first  vice-chairman;  W.  A.  Luce, 
assistant  general  manager,  Ellsworth  Collieries,  Ells- 
worth, Penn.,  second  vice-chairman;  William  Conibear, 
safety  inspector,  Cleveland-Cliffs  Iron  Co.,  Ishpeming, 
Mich.,  third  vice-chairman ;  J.  W.  Paul,  mining  engineer, 
U.  S.  Bureau  of  Mines,  Pittsburgh,  Penn.,  secretary. 
The  papers  read  at  the  three  mining  sessions  were  as 
follows : 

"Mine-Fire  Prevention  and  Fighting,"  by  John  Lloyd, 
efficiency  engineer,  Lehigh  Valley  Coal  Co.,  Wilkes-Barre, 
Pennsylvania. 

"Underground  Mine  Sanitation,"  by  H.  I.  Young,  manager, 
Amei-ican  Zinc,  Lead  and  Smelting  Co..  Carterville,  Missouri. 

"Visual  Mine-Safety  Insti-uction,"  by  E.  E.  Bach,  mine 
safety  director,  Ellsworth  colliei-ies,  Ellsworth,  Pennsylvania. 

"Hoisting  Ropes,"  by  M.  H.  Sigafoos,  general  manager, 
Hazard  Mfg.  Co.,  Wilkes-Barre,  Pennsylvania. 

"What  Each  Operator  Can  Do  To  Aid  Accident  Statistics," 
by  A.  H.  Fay,  mine  statistician.  United  States  Bureau  of 
Mines,  Washington. 

"Equipment  and  Organization  of  Mine-Rescue  Stations," 
by  A.  J.  Moorshead,  president  and  general  manage!-,  Madison 
Coal  Corporation,  Chicago. 

"Mine-Rescue  Car  of  the  Government,"  by  D.  J.  Parker, 
United  States  Bureau  of  Mines,  Pittsburgh,  Pennsylvania. 

"Status  of  Oxygen-Rescue  Apparatus  and  Physiological 
Effects  on  Users,"  by  J.  W.  Paul,  mining  engineer.  United 
States  Bureau  of  Mines,  Pittsbui-gh,  Pennsylvania. 

"Advantages  in  Use  of  Permissible  Electric  Lamps  in 
Nongaseous  Mines"  and  "Safety  Precautions  in  the  Installa- 
tion of  Electrical  Apparatus  in  Mines,"  by  George  H.  Deike, 
Mine  Safety  Appliances  Co.,  Pittsburgh,  Pennsylvania. 

"Standardization  of  Mine  Cars  in  Coal  Mines,  with  Special 
Reference  to  Couplings,  Bumpers  and  Brakes,  Wheel  Base, 
Gage,  Cleai'ance  at  Ends  and  Sides  and  Projections  to  Catch 
Clothes,  by  Carl  Scholz  (read  by  Thomas  T.  Read),  Consult- 
ing Mining  Engineer,  Chicago,  Burlington  &  Quincy  R.R., 
Chicago. 

"Necessity  of  Mechanically  Produced  Ventilation  for 
Metal  Mines,"  by  G.  S.  Rice,  United  States  Bureau  of  Mines, 
Washington,  District  of  Columbia. 

The  papers  were  almost  invariably  followed  by  lively 
discussions  and  valuable  additional  data  and  comment 
was  elicited.  Prior  to  the  technical  meetings,  the  min- 
ing section  held  a  cabaret  dinner  and  smoker  at  the 
Cafe  Boulevard,  the  entertainment  features  having  been 
provided  through  the  liberal  subscriptions  of  the 
Anaconda,  American  Smelting,  New  Jersey  Zinc,  Cerro 
de  Pasco,  Ellsworth  Collieries,  Lehigh  Coal  and  Navi- 
gation Co.,  Witherbee  Sherman  and  Utah  Copper  com- 
panies. 

At  the  conclusion  of  the  technical  sessions,  new  com- 
mittees were  elected,  the  mining-section  committee  be- 
ing as  follows:  Chairman,  B.  F.  Tillson,  head  of  the 
mining  department.  New  Jersey  Zinc  Co.,  Franklin, 
N.  J.;  first  vice-chairman,  H.  G.  Davis,  efficiency  en- 
gineer, coal-mining  department,  Delaware,  Lackawanna 
and  Western  R  R.,  Scranton,  Penn. ;  second  vice-chairman, 


n.  I.  Young,  manager,  American  Zinc,  Lead  and  Smelt- 
ing Co.,  Carterville,  Mo.;  third  vice-chairman,  E.  E. 
Bach,  sociological  superintendent,  Ellsworth  Collieries, 
Ellsworth,  Penn. ;  secretary,  Thomas  T.  Read,  New  Jer- 
sey Zinc  Co.,  New  York.  The  remarkable  growth  of  the 
organization  which  has  sprung  up  in  a  few  years  from 
an  initial  membership  of  a  dozen  to  three  thousand 
members  is  sufficient  demonstration  not  alone  of  the 
progress  that  has  been  made  in  safety  regulation,  but 
of  the  results  obtainable  from  safety  work.  The.se  ac- 
complishments have  enlisted  the  hearty  cooperation  of 
those  directing  the  industries,  in  whose  hands  rest  to 
a  great  extent  the  safety  and  welfare  of  the  industrial 
workers. 


Mineral  Production  of  Greece 

The  following  figures  of  production  for  1914  and  1916, 
the  latest  statistics  available,  are  given  in  a  supplement 
to  Commerce  Reports,  dated  Aug.  24,  1917: 


Chrome  ore  

Emery 

Ferromanganese      

Iron  ore  

Iron  pyTites  

Lead  ore  

Lignite-  .    .  

Lead  in  turtles     ....  

Magnesite  (crude) . 

Magnesite  (calcined  and  dead  burnt) 281563 

Nickel  ore 

Sulphur  ore  

Zinc  ore ,  

Zinc,  calcined  

Marble 
Salt 


1914 

1915 

letric  Tons 

Metric     Tons 

7,059 

10.420 

15.112 

14.338 

1.315 

1.041 

299,286 

157,340 

129,046 

12.113 

151.581 

104,905 

20,002 

39,745 

20,684 

11.595 

I36;701 

159.981 

28,563 

27,248 

13,626 

20,577 

31,110 

24,733 

32,440 

33.121 

22,308 

20.209 

2,251 

877 

29.717 

16,856 

The  magnesite  industry  in  the  Athens  district  is 
growing  in  importance.  In  1916  the  total  exports  of  this 
mineral  from  Greece  were  176,383  tons  of  all  grades. 
Despite  the  opening  of  deposits  in  North  America,  the 
United  States  consumed  more  Greek  magnesite  in  191G 
than  in  the  preceding  year,  it  having  received  56,504 
tons  of  raw  magnesite  and  9514  tons  of  caustic  and 
calcined. 


Right  To  Dump  Waste 

By  a.  L.  H.  Street* 

The  mere  fact  that  a  mining  company  granted  de- 
fendant the  right  to  use  a  tunnel  in  the  company's  mine 
and  to  extend  the  same  to  defendant's  adjacent  claim 
implied  no  permission  to  defendant  to  dump  waste  upon 
the  surface  of  the  company's  claim,  unless  defendant 
could  not,  without  unreasonable  inconvenience  and  ex- 
pense, obtain  dumping  privileges  elsewhere  in  connection 
with  operation  of  the  tunnel. 

This  is  the  gist  of  the  decision  of  the  United  States 
Circuit  Court  of  Appeals,  Eighth  Circuit,  handed  down 
in  the  recent  case  of  Himrod  vs.  Ft.  Pitt  Mining  and 
Milling  Co.,  238  Federal  Reporter,  746. 


Mining  Dividends  in  August 

In  the  table  of  dividend  payments  in  August,  pub- 
lished Sept.  1,  the  amount  of  the  disbursement  of  the 
Amparo  Mining  Co.  was  incorrectly  given  as  $30,000 
instead  of  $60,000. 

•Attorney  at  law,  829  Security  BuiliHiiK.  Minneapolis,  Minn. 
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STOPE   DRIFT   IN  THE  AMYGDALOID   LODE   OF   THE   CALUMET  &   HECLA   MIXLXG   CO. 
The  drifting  width  in  this  lode  makes  It  advantageous  to  use  two  drills  In  each  heading 


MOTOR-DRIVEN   CENTRIFUGAL    PUMP    IN    RED   JACKET    SHAFT,   CALUMET  &   HECLA    IMXIXG    CO. 
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Sampling  Large  Low-Grade  Orebodies 

I  have  noted  a  statement  by  a  mining  engineer, 
Richard  A.  Parker,  of  Denver,  in  the  discussion'  on  the 
subject  of  sampling  large  low-grade  orebodies,  in  which 
appeared  the  following  remarks:  "The  ore  broken  in 
mining  is  sure  to  be  lower  in  value  than  that  broken 
by  sampling.  This  simple  fact  has  been  so  frequently 
stated  in  the  works  on  sampling  that  it  seems  out  of 
place  to  state  it  again  here,  but  it  is  a  fact  of  vital 
importance  in  estimating  the  value  of  an  orebody."  I 
have  no  fault  to  find  with  the  other  part  of  Mr.  Parker's 
contribution  to  this  paper,  but  I  beg  to  criticize  the 
generalization  above  quoted.  Although  in  the  majority 
of  cases  the  milling  of  an  orebody  will  show  the  recover- 
able v'alue  plus  tailing  loss  as  less  than  what  should  have 
been  expected  by  sampling,  there  are  important  excep- 
tions. I  operated  a  small  but  profitable  gold  mine  in 
Idaho  where  the  average  of  the  mill  recovery,  plus  tail- 
ing loss,  was  conservatively  ll'^,c  above  the  sampling 
of  the  mine.  The  mine  sampling  was  most  carefully 
done  by  sampling  the  faces  after  every  round.  This 
system  applied  both  to  the  stopes  and  to  the  drifts; 
also  the  mine  was  sampled  every  5  ft.  The  above  figure 
of  11 '^  in  excess  of  sampling  was  not  obtained  over  a 
short  working  period,  but  the  average  of  the  entire 
working  period  of  the  mine. 

I  read  an  interesting  article'  by  Morton  G.  Webber  of 
New  York  entitled  "Latent  Errors  in  Mine  Sampling." 
In  this  article  he  deals  with  the  sampling  of  five  classes 
of  mines.  In  respect  to  class  4  he  says,  "Mines  where 
sampling  results  in  an  incorrect  subnormal  value,  con- 
clusive proof  being  afforded  by  subsequent  commercial 
results."  He  then  proceeds  to  enlarge  upon  this  class  by 
quoting  from  his  professional  experience,  as  follows: 
"Where  there  are  two  sulphides  in  the  same  ore,  one 
hard  and  dense  and  the  other  soft  and  friable,  the  latter 
will  break  more  easily  in  sampling  and  will  therefore 
be  abnormally  represented  in  the  valuation.  If  the 
major  richness  is  in  the  hard  sulphide  the  inference  is 
liable  to  be  unfair  to  the  property.  Some  years  ago  I 
examined  a  copper  mine  where  the  ore  was  chalcopyrite. 
After  carefully  sampling  the  ore  exposed,  which  I  esti- 
mated as  a  mass  550  ft.  long  by  8  ft.  wide,  and  .300  ft. 
deep,  the  bottom  of  the  mine  at  that  time,  my  average 
was  4J%  copper.  My  estimate  of  tonnage  from  this 
area  was  440  tons  per  horizontal  foot.  Since  that 
time  this  ore  ha.s  been  stoped.  The  tonnage 
actually  marketed  from  this  area  has  aggregated  in 
round  figures  1.30,000  tons  or  1.30  tons  per  horizontal 
foot.  Such  a  close  estimate  of  final  result  clearly  proves 
that  the  mass  that  was  removed  for  market  was  prac- 
tically the  same  as  estimated  in  my  examination.  It 
is  evident  that  the  inclusion  of  waste  and  remaining 
pillars  did  not  in  this  case  vitiate  the  comparison.    The 


subsequent  marketing  of  this  area,  a  question  of  fact, 
has  proved  my  estimate  of  4J''r  copper  to  be  about 
0.5 ''r  low;  or  an  error  of  over  ll'r  of  the  total  copper 
value.  It  is  my  opinion  that  the  unavoidable  breaking 
down  of  an  excessive  proportion  of  the  friable  ore  of 
lower  grade  was  responsible  for  this  error.  For  this 
there  is  no  preventive  under  practical  conditions.  It  is 
only  possible  to  remedy  the  discrepancy  by  the  addition 
or  subtraction  of  a  factor  as  the  outcome  of  experience. 
Discussing  the  distance  between  sample  cuts,  so  often 
the  resort  of  engineers,  in  difficult  cases  to  conserve 
accuracy,  will  have  no  bearing  in  the  matter." 

I  trust  you  will  agree  therefore  that  the  generaliza- 
tion as  made  by  Mr.  Parker  merits  criticism.  I  repeat 
that  I  agree  that  the  majority  of  mines  will  prove  to 
show  the  recovery-plus-tailing  loss  as  less  than  what 
would  be  expected  by  sampling.  In  all  cases  this  fea- 
ture should  be  considered,  but  there  are  a  minority  of 
important  exceptions.  Therefore  it  would  not  do  for 
the  engineer  on  examining  of  property  to  make  up  his 
mind,  before  considering  the  individual  facts,  that  an 
arbitrary  deduction  from  the  sampling  of  the  mine 
would  be  essential.  R.  F.  TWEEDY. 

Wardner,  Idaho,  Aug.  20,  1917. 


Safety  Legislation 


At  the  recent  meeting  of  the  sixth  annual  safety 
congress  of  the  National  Safety  Council  in  New  York, 
a  number  of  "ways  and  means"  for  promoting  the 
s.-xfety  and  welfare  of  industrial  employees  were  pre- 
sented. One  suggestion  made  at  the  mining-section 
meeting  strikes  me  as  being  very  much  to  the  point. 
The  statement  was  made  that  a  certain  amount  of 
legislation  should  be  brought  to  bear  upon  the  em- 
ployee who  had  been  found  guilty  of  persistently 
not  making  use  of  the  precautionary  measures  pro- 
vided by  the  employer.  To  one  who  is  operating  in 
Arizona,  where  much  drastic  legislation  has  been 
brought  to  bear  against  the  operator,  I  can  imagine 
nothing  more  "unfair"  than  the  lack  of  such  measures; 
the  promoting  influences  back  of  these  labor  laws  would 
not  be  hard  to  guess.  J.  W.   Ma  WELL. 

New  York,  Sept.   17,   1917. 
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Clothes   Hooks  for  Change  House 

At  the  Silver  King  mine.  Park  City,  Utah,  we  are 
building  a  concrete  change  house  for  our  miners  and 
we  desire  some  information  about  the  three-prong 
clothes  hooks,  chains  and  pulleys  for  working  same, 
where  they  can  be  bought,  etc.  I  should  like  to  hear 
from  some  of  the  readers  of  the  Jniinial  who  have  had 
experience  in  change-  and  wash-house  construction  for 
miners.  .Iamks  Humes. 

Superintendent  Silver  King  Coalition  Mines  Co. 

Park  City,  UUh,  Sept.  4.  1017. 


September  22,  1917  ENGINEERING  AND  MINING  JOURNAL  523 

yiiiiiiimiiiiiiiiiiiiiiiriMiiiiiiiiiiiiiiiiiiiiiMiMiiiiirMiiniiiiiniiiiiiiiiiiiNmiiiiiiiiiNiiMiiiiiNiiiiiMiiMiMiiMiiiiiiiiiMiMiiMiiiiiiniiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiimiiiiimiiiiiiiiiiimiiiiiiiiJiiiiiMiiiiit: 

i  Details  of  Practical  Mining  I 


iillllllliiiiiimilll iiiiiiiiiiiillliiilllllllllll nil tiiii iiii iiiiiiiiiiiii i iiiiiiiiiiiiiii iiiiiiii inn iiiiiiiiiiii iii iiiiiiiiiiiiiiimiii imiiiiimm i imi iiiiiiiiiiiNiiiiiiiMiiiimiMiiiiiiiiiiiiiiiiiiiJ 


A  Drift-Set  Collar  Brace 

Where  light  timbers  are  used  in  a  drift  set,  little 
framing  is  advisable  on  account  of  the  weakening  ef- 
fect caused  by  the  decrease  in  the  section  of  the  tim- 
bers. A  collar  brace  is  intended  principally  to  spread 
the  caps  and  posts  between  sets  and  is  seldom  required 
to  take  weight  itself.  Sometimes,  however,  it  is  struck 
by  a  boulder  dropping  out  overhead  and  should  be  so  set 
in  that  it  can,  to  a  certain  extent,  resist  pressure  from 
above.  It  is  seldom  that  side  pressure  has  to  be  taken. 
The  drawing  shows  a  simple  and  effective  design  for  a 
collar  brace.  A  pair  of  ordinary  2  x  4  x  12-in.  mine 
wedges  are  set  side  by  side  against  each  cap  and  post 


I'X^-'xiS'Wedge   ,^- 


COLLAR  BRACE  FOR  DRIFT  .S-;T 

and  nailed  into  place.  On  each  end  the  collar  brace  is 
given  the  same  bevel  as  the  wedges  and  is  placed  be- 
tween the  sets  as  shown.  The  collar  brace  can  be  tight- 
ly wedged  into  place  and  should  be  dropped  down  a 
couple  of  inches  below  the  top  of  the  cap.  Any  blow 
from  above  will  tend  to  tighten  it.  The  design  is  far  su- 
perior to  the  method  sometimes  seen  of  nailing  a 
square-end  collar  brace  into  place,  or  of  framing  small 
tiirbers,  or  of  nailing  upright  planks  alongside  the  posts 
under  the  collar  brace. 


Mine  Supplies  and  Their  Distribution 
at  the  Old  Dominion* 

Few  people  stop  to  consider  the  system  necessary  for 
furnishing  proper  tools  and  other  supplies  to  700  men 
scattered  throughout  a  mine. 

The  following  data  on  the  more  important  supplies 
will  give  an  idea  of  the  amount  of  supplies  consumed 
in  one  month  in  the  underground  operations  at  the  Old 
Dominion:  Timber,  600,000  board  feet;  powder,  29,687 
lb.;  fuse,  147,843  ft.;  blasting  caps,  25,489;  carbide, 
8268  lb.;  pipe,  5739  ft.;  nails,  8318  lb.;  oil,  315  gal.; 
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Kind  of  Drili  I 

1 6  V  stoper 

m     2J-in.  U.  S 

6     2|-in.  F.  F.  12   

29     Plugger  DP  33     

22     DR  6     mounted     water-hamnit 
2        drill  


hose,  1121  ft.;  new  steel,  3667  lb.;  sharpened  tools: 
Steel,  11,833  pieces;  picks,  2373;  axes,  466;  saws,  325. 

The  timber  used  is  known  by  the  trade  name  of  Ore- 
gon pine,  but  is  really  a  species  of  Douglas  fir.  It  is  cut 
in  the  States  of  Washington  and  Oregon  and  shipped 
by  water  to  San  Pedro,  Calif.,  whence  it  is  transported 
by  rail  to  Globe.  This  timber  is  more  expensive  than 
the  native  Arizona  or  Texas  pine,  but  on  account  of  its 
long  fiber,  makes  the  best  known  mine  timbers.  Unlike 
the  native  pine,  it  stands  great  weight  and  gives  the 
miner  timely  notice  of  danger. 

The  Old  Dominion  mine  might  be  considered  a  buried 
forest.  If  all  the  trees  cut  for  this  mine  during  the  last 
25  years  had  been  transported  to  Globe  and  planted, 
the  town  would  be  surrounded  by  a  forest  of  no  mean 
size,  extending  for  several  miles  on  all  sides. 

A  stock  of  approximately  2,000,000  ft.  of  timber  is 
kept  at  the  surface  yards  and  100,000  ft.  in  the  various 
underground  timber  stations.  These  underground  sta- 
tions are  placed  on  every  important  level  in  the  mine 
and   are    in   charge   of   the    level    supply    men,    known 

DRILLS  USED  AT  OLD  DOMINION   MINE 
Kind  of  Drill 

MC  22  stopers      

BCR  430  jackhamers 

Bui!  Moose  sinkers 

Clio  piston 

1 8a  Leyner  

Dreadnaught  Model  60  drifter 

Model  30  mountable  stoper.  -  -  2  

Denver  clipper    3        Total  ,  .  255 

as  the  powdermen.  There  are  25  of  these  men  and  it  is 
their  duty  to  order  supplies  and  keep  up  the  stock  in 
the  underground  stores,  also  to  deliver  and  charge  out 
the  supplies  issued  to  the  various  departments.  Eight 
other  men  engaged  in  the  distribution  of  timber  and 
supplies  are  known  as  timber  rustlers.  Every  day  1224 
pieces  of  timber  are  lowered  into  the  mine  and  deliv- 
ered to  the  underground  timber  stations. 

The  last  group  of  men  engaged  in  the  distribution  of 
mine  supplies  are  the  nippers.  There  are  seven  of  these 
men  and  it  is  their  duty  to  visit  every  working  place, 
pick  up  the  dull  steel  and  tools  and  send  them  on  top. 
When  one  considers  the  number  and  variety  of  rock 
drills  used,  and  the  fact  that  these  drills  must  be  kept 
supplied  with  sharp  steel,  it  is  apparent  that  the  nippers 
have  no  easy  task  to  perform. 

The  various  rock  drills  used  and  the  number  of  each 
at  the  Old  Dominion  mine  are  shown  in  the  accompany- 
ing table.  Some  of  the  machines  require  different  kind 
of  steel.  During  an  average  month  the  following  steel 
handled  by  the  nippers :  For  ordinary  piston  drills,  Bur- 
leigh, 1041  pieces;  hollow  steel,  2781  pieces;  stopers, 
6937  pieces;  pluggers,  1074  pieces;  total  11,833  pieces,  an 
average  of  422.6  pieces  per  day. 

In  order  to  handle  these  supplies  promptly  without 
confusion  and  at  the  same  time  to  charge  out  the  ma- 
terial to  its  proper  account,  a  system  has  been  installed 
similar  to  that  used  by  any  large  wholesale  house  in 
getting  its  goods  to  the  consumer.     On  receiving  an  or- 
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der  for  supplie.-*  from  the  retailer,  the  wholesale  house 
fills  the  order,  loads  the  car  and  turns  it  over  to  the 
transportation  company  which  assumes  the  responsibil- 
ity of  delivering  it  to  the  retailer,  who  in  turn  sells  it 
to  the  consumer.  At  the  mine  the  general  warehouse 
corresponds  to  the  wholesale  house,  the  hoisting  and 
tramming  department  to  the  transportation  company, 
the  underground  timber  stations  and  storehouses  to  the 
retailers,  and  the  miner  to  the  consumer. 

As  a  rule,  all  supplies  that  can  be  placed  in  a  car  are 
loaded  therein,  properly  tagged  for  their  respective  un- 
derground stores  and  then  turned  over  to  the  transpor- 
tation department  which  assumes  the  responsibity  of 
delivering  it  to  its  destination.  Orders  for  supplies 
are  sent  up  at  the  end  of  the  day  shift,  filled  and  de- 
livered to  the  underground  stores  on  the  following  day. 


Forms  for  Concrete  Culverts 

In  concreting  culverts,  small  sewers  or  other  continu- 
ous work  where  the  wooden  forms  are  taken  out  from 
under  concrete  that  has  set  and  used  again  for  new  con- 
creting, trouble  is  often  experienced  by  the  forms  ad- 
hering to  the  concrete  so  tenaciously  as  to  cause  the 


STEELr-PROTECTKD    CONCRKTK    F(H!M 

boards  to  split,  thereby  ruining  the  forms  when  attempt- 
ing to  remove  them. 

This  annoyance  and  expense  may  be  obviated  by 
using  a  28-gage  sheet-iron  liner  over  a  wooden  frame  as 
.shown  in  the  accompanying  illustration.  (Standard 
corrugated  iron  hammered  out  flat  may  be  used  to  good 
advantage.)  One  set  of  sheet-iron  liners  will  outwear 
two  or  three  sets  of  the  wooden  forms 


Handy  Tools  for  Cutting  Rails 

Mine  rails  up  to  25  or  ."^O  lb.  weight  may  be  cut  and 
holes  for  fish-plate  bolts  made  quickly  and  satisfactorily 
by  the  use  of  a  cold  cutter  and  a  cold  punch.  The  illus- 
tration shows  the  general  shape  of  a  cold  cutter  mount- 
ed on  a  short  handle.  The  trackman  holds  the  cutter 
over  the  point  where  it  is  desired  to  cut  the  rail  and  his 


helper  strikes  blows  until  a  good  mark  is  left  on  head 
and  flange  of  the  rail  and  on  each  side  of  the  web.  The 
rail  is  then  parted  by  a  few  good  blows  with  a  double- 
jack.  A  cold  punch,  made  moil-shaped,  can  be  simi- 
larly mounted.  As  shown  in  the  drawing,  the  moil 
point    is    cut    off    on    a    bevel    at    a    diameter   depend- 


COLD  CUTTER   AND   COLD    PrxCH 

ent  on  the  size  of  holes  desired.  A  hole  is  simply  made 
by  laying  the  rail  on  its  side  over  another  rail  spiked  in 
place  and  the  hole  is  punched  by  a  few  blows  from  a 
hammer.  This  method  is  superior  in  point  of  time  and 
cost  to  the  use  of  the  hack  saw  and  drill  when  the  work 
has  to  be  done  underground,  and  the  final  joint  made 
is  quite  as  good. 


A  Handy  Trestle 

The  sketch  shows  a  trestle  which  may  be  readily 
taken  down  and  stored  in  a  small  space  and  without 
danger  of  breakage.     The   top   bar   is   provided   with 


TRE.STI.E   OCrtTPIKS   I^ITTI,E    .SPACE    WHEN 
KNOCKKP   IioWN 

grooves  at  each  end  formed  by  nailing  strips  of  wood  on 
each  side  to  a  bare  clearance  for  the  upper  ends  of  the 
legs.  The  legs  are  framed  with  a  slot  at  the  top  which 
is  a  close  fit  for  the  top  bar. — Ktifiinrrritui  Neim-Reroril. 


September  22,  1917  ENGINEERING  AND  MINING  JOURNAL  525 

^IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinillllllllllllllllllllllllllllllMIIIIIIMIIMU 

I         Details  of  Milling  and  Smelting         I 


=niiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMitiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiMiiiJiiiiiiiiiniiii^  iiiiiiiii miiiiiihiiiiiiiiiii iiiiiiiiiitiiiiiiiiiiiiiiNiiiMiiiiiiiiiiiiiiimimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Volume  of  Material  in  Conical  Piles 

By  W.  F.  Schaphorst* 
Inasmuch    as   the   angle    of    repose   of   ore    in   piles 
averages  about  37°,  it  is  a  simple  matter  to  develop  a 
formula  that  will  give  the  volume  in  cubic  feet  by  per- 
forming a  simple  multiplication.    The  formula  is 

Y  =  0.0995d' 
where  Y  is  the  total  number  of  cubic  feet  in  the  pile  and 
d  is  the  diameter  of  the  base  of  the  pile  in  feet. 
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CHART    FOR    DETERMINING    VOLUME 
OP  MATERIAL  IN  CONICAL  PILE 

To  make  the  operation  still  simpler  the  writer  has 
leveloped  the  accompanying  chart,  in  the  use  of  which 
me  simply  has  to  glance  across  from  column  A  to  column 
?,  or  vice  versa. 

•Engineer,  Woolworth  Building.  New  York. 


For  example:  How  many  cubic  feet  of  iron  ore  in 
a  conical  pile  whose  base  diameter  is  30  ft?  The  answer 
is:  About  2700  cu.ft.  Inversely,  if  it  is  desired  to  know 
the  extent  of  the  plot  of  ground  on  which,  say,  10,000 
cu.ft.  may  be  piled,  one  has  simply  to  glance  in  the 
other  direction — from  column  B  to  column  A — and 
there's  the  answer:  About  46.5  ft.  in  diameter  at  the 
base. 

The  range  of  this  chart,  it  will  be  observed,  is  wide 
enough  to  cover  piles  that  are  most  ordinarily  found 
in  practice,  running  from  5  to  200  ft.  in  diameter  at 
the  base. 


Formation  of  Quicklime  in  Roasting 
Ores  from  Manhattan,  Nev. 

By  Walter  S.  Palmer 

Profes.sor  of  Metallurgy.   University  of  Nevada,   Reno.   Nev. 

About  three  years  ago,  while  experimenting  on  the 
base  antimonial  gold  ores  from  Manhattan,  Nev.,  it  was 
noticed  on  roasting  the  ore  that  there  was  formed  a  large 
amount  of  quicklime  which  not  only  interfered  with  the 
extraction  secured  by  cyaniding,  but  also  separated  from 
the  solutions,  coating  the  laboratory  apparatus  which 
came  in  contact  with  the  same.  Recently  some  experi- 
ments were  made  to  determine  the  effect  of  different 
roasting  temperatures  on  the  amount  of  quicklime  pro- 
duced. The  ore  used  in  the  tests  contained  the  following 
minerals:  Quartz,  calcite,  pyrite,  stibnite,  limonite  and 
traces  of  realgar,  orpiment,  cervantite,  kermesite  and 
basic  iron  sulphates  and  carbonate.  An  analysis  of  the 
ore  showed  approximately  18 ''c  of  calcite.  The  roasting 
tests  were  carried  out  on  ore  ground  to  — 80-mesh  and 
were  conducted  in  a  muffle  with  free  access  of  air. 

The  results  of  the  tests  are  shown  in  condensed  form 
in  the  table.    The  first  test  was  started  in  a  cold  muffle 

QUICKLIME    FORMED    IN    ROASTING    MANHATTAN    ORE 


Maximum 

Length  of 

Free  Lime 

Free  Lime 

Temperature 

Test  in 

in  Roasted 

per  Ton. 

C° 

Minutes 

Ore.  % 

Lb. 

650 

52 

0  8 

16 

low  600 

52 

0  2 

4 

720 

52 

2.4 

48 

760 

40 

3  2 

64 

830 

90 

4  9 

98 

790 

40 

4  0 

80 

845 

90 

5  ? 

106 

and  brought  up  to  a  maximum  temperature  of  650°  C.  in 
20  min.  and  held  approximately  at  this  temperature  for 
52  min.  Sample  analyzed  0.8'"^  free  lime  or  16  lb.  free 
lime  per  ton  of  roasted  ore.  Test  No.  2  was  conducted 
in  the  front  of  the  muffle  when  test  No.  1  was  being  run, 
but  was  heated  just  enough  to  ignite  the  ore  and  roasted 
with  little  help  from  the  muffle.  Length  of  test,  52  min. 
Sample  analyzed  0.2%  free  lime,  or  4  lb.  per  ton  of 
roasted  ore.  Test  No.  3  was  conducted  at  a  maximum 
temperature  of  720°  C,  reached  in  20  min.  and  continued 
for  52  min.  Sample  analyzed  2.4 ';b  free  lime  or  48  lb. 
of  free  lime  per  ton  of  roasted  ore.  Test  No.  4  was  con- 
ducted at  temperatures  ranging  from  630°  C.  to  830^  C, 
total  length  of  test  90  min.     A  first  sample  was  taken 
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at  the  end  of  40  min.,  when  the  maximum  temperature 
was  760-  C,  showed  3.2'^ r  free  lime,  or  64  lb.  per  ton 
of  roasted  ore.  The  final  sample  showed  4.9%  free 
lime,  or  98  lb.  per  ton  of  roasted  ore.  Test  No.  5 
was  conducted  at  muffle  temperatures  ranging  from 
680"  C.  to  845°  C,  total  time  90  min.  A  first  sample, 
taken  at  the  end  of  40  min.,  maximum  temperature 
790'  C,  showed  4.0^r  of  free  lime,  or  80  lb.  per  ton 
of  roasted  ore.  The  final  sample  showed  5.3 '^c  of  free 
lime,  or  106  lb.  per  ton  of  roasted  ore. 

As  calcium  carbonate  begins  to  decompose  below  a 
red  heat  it  would  probably  be  impossible  to  give  an 
ordinary  roast  to  such  an  ore  without  forming  some 
quicklime;  while  at  the  higher  temperatures  excessively 
large  amounts  of  quicklime  are  formed.  It  would  be 
expected  that  this  excessive  amount  of  lime  would  cause 
trouble  in  several  ways.  The  usual  amount  of  lime  in 
treating  gold  ores  running  from  one  to  five  pounds 
per  ton  of  ore  treated,  such  amounts  as  indicated  by 
the  above  tests,  if  present,  would  probably  cause  the 
formation  of  scums  and  possibly  foaming,  filling  up  of 
pipes,  coating  of  filters,  coating  of  zinc  during  precipi- 
tation, and  retard  the  solution  and  precipitation  of  the 
gold.  From  a  large  number  of  tests  made  in  the  lab- 
oratory it  appears  that  to  treat  this  ore  successfully 
it  must  be  roasted,  and  that  during  roasting  the  tem- 
perature must  not  be  carried  to  too  high  a  degree  or 
prolonged  beyond  the  proper  length  of  time  or  exces- 
sively large  amounts  of  quicklime  will  be  formed,  in- 
terfering seriously  with  the  treatment  of  the  ore. 


Improved  Float  Connection 

In  connection  with  a  number  of  large  tanks,  writes 
M.  A.  Sailer  in  Power  for  Sept.  13,  1917,  we  used 
float-controlled  water  regulators,  and  the  valves  being 
of  large  size,  the  floats  were  called  upon  to  exert  quite 
a  lot  of  force.  We  had  considerable  trouble  with  the 
floats  giving  way  around  the  socket  to  which  the  arm 
was  attached,  the  float  and  rod  being  placed  in  a  hori- 
zontal line     We  turned  one  to  a  vertical  position  so  that 


FLOAT  CONNECTED  TO   AVOID    DESTRUCTIVE  STRAIN 

the  float  pulled  at  right  angles  and  the  lifting  stress 
was  di.stributed  around  the  entire  circumference  of 
the  float.  This  was  found  to  cure  the  troulije,  and  since 
changing  all  our  floats,  no  trouble  from  splitting  has 
been  experienced. 


Renewing  Cast-Iron  Headers  in 
B  &  W  Boilers 

We  are  con.'ttantly  being  reminded  of  the  high  cost 
of  furl  and  the  rapidly  increasing  cost  of  supplies,  labor 
and  the  like.  It  is  not  only  necessary  for  the  engineer 
of  a  power  plant  to  economize  along  the  lines  men- 
tioned above,  but  he  must  also  cut  the  cost  of  repairs 


to  a  minimum.  Any  plan  that  will  tend  to  do  away  with 
costly  repairs,  therefore,  should  meet  with  particular 
favor  at  this  time,  and  the  following  is  written  in  the 
belief  that  it  will  prove  of  practical  utility  at  many 
mine  power  plants,  says  J.  L.  Ball  in  Coal  Age  of 
Sept.  15.  1917. 

In  a  certain  boiler  plant  consisting  of  several  bat- 
teries of  Babcock  &  Wilcox  boilers,  considerable  trouble 
was  e.xperienced  from  the  breaking  of  the  cast-iron 
headers.  The  boilermaker's  bill  reached  such  propor- 
tions that  it  became  necessary  to  devise  some  means 
of  renewing  headers  without  outside  help.  The  follow- 
ing method  is  now  used  in  performing  this  work, 
and  it  has  proved  quite  satisfactory : 

Fig.  1  shows  a  nine-tube,  vertical,  cast-iron  header. 
In  case  such  a  header  cracks,  or  is  broken,  the  first 
thing  to  do  is  to  free  the  damaged  header  from  the 


^'"' '  4  'AirCef7necHon  fo  OyrtpnaarorBf/'c^ 

FIG.  3 

FIGS.    1   TO   4.      METHOD  AND  TOOLS   FOR  BREAKING   OFF 
THE  HEADER  AND  SWAGING  DOWN  THE  TUBES 

tubes.  Fig.  2  shows  a  set  of  wedges  used  for  this 
purpose.  The  face  of  the  handhole  is  nicked  deeply, 
the  side  wedges  put  in  place  and  then  the  wedge  C 
driven  in  until  the  header  breaks.  This  method  usually, 
but  not  always,  makes  a  clean,  square  break,  leaving 
the  tube  end  free.  After  all  the  tubes  are  clear,  the 
iron  around  the  circulating  tube  and  mud-drum  nippl 
can  be  broken  with  a  hammer. 

Fig.  3  is  a  cast-iron  charcoal  burner.  18  in.  long  and 
8  in.  in  diameter,  with  a  connection  for  air  to  a  bellowj 
or  an  air  compressor.  After  a  good  fire  is  started  ill 
the  burner,  the  end  is  placed  over  the  end  of  a  tube 
When  the  end  of  the  tube  is  heated  to  a  cherry  red.  the 
swage.  Fig.  4,  is  placed  over  the  end  and  sledged  until 
the  tube  end  is  brought  to  its  regular  size.  The  diam 
eter  of  the  hole  at  the  end  of  the  swage  is  large  enough 
so  that  the  enlarged  end  of  the  tube  will  enter,  but 
is  reduced  a  short  distance  into  the  regular  size  of 
the  tube. 

The  end  of  the  circulating  tube  is  brought  to  siz* 
the  same  way.  It  saves  time  to  use  a  new  mud-drum 
nipple  since  the  old  nipple  is  usually  damaged  whon 
removed. 

VoT  heating  the  nine  tubes  of  a  header  about  ."W 
quarts  of  charcoal  is  required.  This  is  much  cheaper 
than  replacing  new  tubes  and  having  the  old  tubet 
reended.  Also,  with  a  repair  outfit  of  this  kind  muck 
time  is  saved. 
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Stability  of  government  in  Russia  has  been  tested  by 
the  quickly  changing  events;  with  Korniloff's  army 
gone  and  Korniloff  arrested,  the  rebellion  is  broken  and 
a  Russian  republic  has  been  proclaimed.  In  Italy 
Monte  San  Gabriele  has  fallen  to  the  furious  pounding 
of  the  Italians.  In  France  Painleve  has  formed  a  cabi- 
net without  Socialists  who  refused  to  serve  because 
Ribot  was  retained.  Sweden  has  removed  her  foreign 
minister  and  asked  explanations  from  Berlin  in  regard 
to  Lansing's  disclosures.  Argentina  has  dismissed  the 
German  envoy  and  sealed  the  German  wireless;  anti- 
German  riots  have  occurred  in  Buenos  Aires.  Uruguay 
has  seized  11  German  ships. 

Secretary  Lansing  has  further  revealed  that  the  form- 
er Swedish  envoy  in  Mexico  had  acted  as  a  German 
spy;  the  trading-vvith-the-enem.y  act  has  passed  both 
Houses  and  is  now  in  conference;  the  war  insurance 
bill  has  passed  the  House,  and  a  resolution  to  draft 
aliens  was  adopted  by  the  Senate;  Holland  has  recalled 
her  minister  from  Washington  and  will  send  another; 
beginning  Oct.  1,  Hoover  will  license  the  sugar  in- 
dustry; farmers  in  the  Northwest  are  said  to  be  hold- 
ing back  their  wheat,  and  some  mills  have  shut  down ; 
80,000  tons  of  export  wheat  were  seized  at  New  York. 
A  strike  of  25,000  ironworkers  and  mechanics  has  begun 
in  San  Francisco  shipyards. 


To  Spend  Eighteen  Billions 

The  following  detailed  accounting  of  moneys  appro- 
priated and  expended  in  connection  with  the  war  was 
presented  to  the  House  last  week  by  the  chairman  of 
the  Appropriations  Committee: 


Current  appropriations  applicable  to  war  expense $910, 

June  emergency  deficiency 3.281, 

Pending  deficiency  bill 4,769, 

Aviation  bill      640, 

Food  survey  bill II, 

Food  control  bill   ,  .                                              162 

War  risk  insurance  bill                                          45, 

Expenses  of  the  first  bond  act                               7, 

.'^oldiers'  insurance  bill                                                 176, 

Trading  with  the  enemy  bill  (pending)  . .  -               I  50, 

Expenses  second  bond  issue 17, 

Loans  to  our  allies      7,000, 

Interest  on  public  debt 200, 

Total  contemplated  expenditure,  war  and  current,  f     i'  year  18,288, 
Estimated  revenue  current  year: 

From  ordinary  sources $1,333, 

Pending  revenue  bill      2,400, 

Postal  revenues 334, 

Bond  issues,  proceeds,  net      ...             1 1.538, 


000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
150,000 
063.000 
000,000 
000,000 
000,000 
000,000 
000,000 

228,085 


000,000 
000,000 
000,000 
945,460 


Total  estimated  revenue,  all  sources,  for  year $1  5,605,945.460 

Deficit  in  sight  for  year  to  be  raised  by  taxation  or  further  bond 

issues 2,682,282,625 

Inquisitive  persons  will  wonder  about  the  $920,015,- 
085,  not  itemized,  but  included  in  the  "total  contemplat- 
ed expenditure." 


Will  Cut  Ocean  Rates 

Ocean-freight  tariffs  will  be  cut  60  to  75%  if  the 
plans  of  the  Shipping  Board  and  the  Council  of  Na'tional 
Defense  materialize.  The  new  rates  will  be  effective  for 
all  boats  of  American  register  engaged  in  war  trade. 
Ships  not  so  employed  may  ask  high  rates  but  the  Gov- 


ernment will  take  all  profits  that  are  more  than  5% 
above  the  rate  it  will  set.  No  agreement  has  yet  been 
reached  with  the  Allies  as  to  a  universal  freight  rate. 
The  Government  through  its  Export  Council,  which 
controls  bunker  coal  and  practically  all  exports,  and 
through  the  Shipping  Board  and  Chartering  Commis- 
sion, has  built  up  an  organization  with  large  powers 
which  are  ready  for  use. 


Airplane  Motor  Standardized 

The  development  of  a  standardized  motor  for  air- 
planes has  been  announced  by  Secretary  Baker.  He 
states  that  the  new  engine,  designated  by  the  Signal 
Service  as  the  "Liberty  motor,"  has  passed  gratifying 
final  tests.  In  power,  speed,  serviceability  and  mini- 
mum weight  it  is  said  to  invite  comparison  with  the 
best  that  have  been  produced  by  the  war.  It  was 
brought  about  through  the  cooperation  of  more  than  a 
score  of  engineers  who  pooled  their  skill  and  trade 
secrets  in  the  war  emergency,  working  with  the  encour- 
agement of  the  Aircraft  Production  Board,  the  War  De- 
partment and  the  Bureau  of  Standards.  Standardiza- 
tion was  the  engineering  objective  because  of  the  neces- 
sity for  speed  and  quantity  production. 

Two  of  the  best  engineers  in  the  country,  continues 
the  statement,  were  charged  with  the  task  of  developing 
the  desired  motor  and,  within  28  days  after  their  first 
conference,  had  the  first  engine  in  running  order  in 
Washington.  Parts  of  it  were  turned  out  at  12  different 
factories,  located  all  the  way  from  Connecticut  to  Cali- 
fornia. Untried  construction  was  not  permitted  in  the 
design,  and  the  new  motor  embodies  the  best  thought  of 
engineering  experience  to  date.  It  is  possible  to  build 
it  in  four  models,  ranging  from  four  to  12  cylinders, 
and  under  the  standardization  plan  now  worked  out,  an 
eight-cylinder  or  a  12-cylinder  model  can  be  made,  using 
the  same  standard  cylinders,  pistons,  valves,  cam  shafts, 
and  so  on.  This  will  make  the  question  of  repairs  back 
of  the  lines  a  comparatively  simple  matter.  The  parts 
of  wrecked  eight-cylinder  or  twelve-cylinder  engines  will 
be  interchangeable,  and  a  new  engine  may  be  assembled 
from  the  parts  of  wrecked  machines. 

British  and  French  machines  as  a  rule  are  not  adapted 
to  American  manufacturing  methods.  They  are  highly 
specialized  machines,  requiring  much  hand  work  from 
mechanics  who  are  in  fact  artisans.  It  would  require  a 
year  or  more  to  teach  American  manufacturers  and 
their  mechanics  to  turn  out  such  highly  specialized  air- 
planes. 


Opposition  To  Purchasing  Plan 

Opposition  by  navy  officials  to  the  purchasing  plan 
of  the  new  War  Industries  Board  has  developed,  and  an 
eflfort  to  have  Congress  test  its  legality  has  been  made. 
The  decision  of  the  new  board  not  to  advertise  publicly 
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for  bids  nor  to  give  information  about  bids,  contracts 
or  prices  lies  at  the  bottom  of  the  whole  affair,  it  is 
said.  Officials  of  both  army  and  navy  claim  that  this 
is  contrary  to  law;  that  bids  must  be  advertised  and 
statements  be  filed  and  returns  made  at  the  Department 
of  the  Interior.  They  fear  that  the  Government  will 
be  gouged  of  millions,  if  secret  noncompetitive  bidding 
is  permitted.  As  a  striking  instance  of  this,  the  New 
York  Sxn  says  that  the  War  Department  regulated  the 
price  of  zinc  for  classes  A  and  B  at  a  price  of  I35c., 
which  subsequently  was  changed  to  12ic.,  and  con- 
tractors were  told  they  must  accept  this  price  for  large 
orders  without  comment  or  discussion.  The  market 
price  later  dropped  to  10c. ,  so  the  contractors  were 
forced  to  gouge  the  Government  by  charging  more  than 
they  wanted  to  ask,  and  simply  because  this  was  the 
"Government  regulated  price"  for  zinc.  This  example, 
it  is  said,  is  typical  of  how  the  price-regulating  idea  is 
working. 


Stevens'  Work  in  Russia 

The  American  Railroad  Commission  which,  under  the 
direction  of  John  F.  Stevens  has  been  investigating 
transportation  conditions  in  Russia,  has  planned  to  com- 
mission a  number  of  practical  transportation  men  as 
officers  in  the  corps  of  engineers  for  immediate  service 
in  Asiatic  Russia,  according  to  the  New  York  Eveninci 
Sun's  special  correspondent.  Division  superintendents 
will  generally  receive  the  rank  of  major.  Trainmasters, 
yardmasters  and  roadmasters  will  be  captains  and  first 
lieutenants,  while  shop  foremen,  train  despatchers  and 
bridge  and  building  foremen  will  rank  as  second  lieu- 
tenants. At  present  it  is  not  intended  to  send  enlisted 
men  to  Russia,  as  the  disorganization  there  is  the  result 
of  lack  of  intelligent  direction  rather  than  shortage  of 
labor. 

The  men  who  are  accepted  for  service  will  find  them- 
selves faced  with  problems  which  will  call  for  their 
best  efforts.  Not  only  have  the  roadbed  and  rolling 
stock  of  the  Trans-Siberian  line  been  permitted  to  de- 
teriorate, but  the  organization  has  completely  disin- 
tegrated so  that  operation  of  trains  over  the  6000-mile 
line  has  been  reduced  to  a  minimum  in  the  face  of  maxi- 
mum demands.  Only  five  or  six  short  trains  are  being 
run  each  day  out  of  Vladivostok,  and  material  urgently 
needed  for  the  Russian  armies  has  overflowed  the  docks 
and  is  piled  on  the  ground.  German  agents  have  added 
to  the  confusion  in  various  ingenious  ways.  Cars  have 
been  deliberately  misrouted  so  that  they  were  sent  to 
points  thousands  of  miles  from  their  proper  destination; 
sand  has  been  mixed  in  the  packing  of  car  journals, 
causing  them  to  run  hot  and  burn,  and  numerous  other 
forms  of  sabotage  have  come  to  light.  It  is  probable 
that  the  plan  adopted  will  call  first  for  American  con- 
trol of  the  Vladivostok  terminals  and  that  American 
officials  will  subsequently  assume  the  operation  of  one 
division  after  another. 


Embargo  on  Sicilian  Sulphur 

The  export  of  Mulphur  and  its  products  from  Sicily, 
without  license,  has  been  forbidden  by  the  Italian  gov- 
ernment. Crude  and  refined  stocks,  accumulated  since 
Aug.  1,  are  to  be  inventoried  by  the  Consorzio;  all  per- 


sons, including  mine  owners,  holding  sulphur  must  de- 
clare it.  The  Consorzio  is  empowere<l  to  send  its  agents 
to  the  mines  to  determine  the  amount  on  hand  or  sub- 
ject to  sale  under  foreign  contract.  Trade  returns  of 
the  supplies  on  hand  must  be  made  on  the  first  of  each 
month  to  the  Commission  of  Industrial  Mobilization. 
Production  of  sulphur  in  Sicily  has  declined,  owing  to 
conditions  of  labor,  food,  machinerj-  and  transport,  and 
hoarding  for  speculation  has  been  common.  The  em- 
bargo serves  to  hold  up  large  quantities  contracted  for 
by  neutrals. 


To  Regulate  Coal  at  R.etail 

To  apportion  the  coal  supply  and  regulate  the  retail 
sale  of  coal,  the  Fuel  Administrator,  Dr.  Harry  A. 
Garfield,  has  adopted  a  plan  of  appointing  a  representa- 
tive and  a  committee  of  citizens  in  each  state  and  terri- 
tory who  will  assume  direction  of  the  sale  of  coal  in  their 
state.  No  one  connected  with  the  local  coal  industry 
will  be  selected.  Each  state  representative  will,  in  turn, 
directly  choose  a  subcommittee  of  citizens  to  represent 
the  Fuel  Administration  in  each  county  of  the  state  and 
in  each  city  having  more  than  2-500  population. 

The  state  committee  will  at  once  ascertain  the  amount 
of  coal  in  the  state  available  for  use  during  the  coming 
winter  and  the  amount  needed  to  meet  any  deficiency, 
based  on  last  year's  consumption.  It  will  be  the  duty 
of  the  various  committees  to  ascertain  the  reasonable 
retail  margin,  namely,  the  cost  of  local  distribution  plus 
a  reasonable  profit.  This  margin  when  fixed  by  order, 
together  with  the  cost  at  the  mine  named  by  the  Presi- 
dent, the  transportation  charge  and  the  jobber's  com- 
mission (when  sold  to  a  jobber),  will  constitute  the 
price  to  the  consumer.  The  Fuel  Administration  will 
make  public  through  its  local  committees  in  each  com- 
munity sufficient  data  to  enable  the  individual  con- 
sumer to  ascertain  for  himself  the  established  price. 
The  Administration  may,  if  necessan,-,  apportion  the 
supply  of  coal  with  regard  to  the  greatest  existing 
needs.  Much  of  the  coal  available  for  the  coming  win- 
ter is  subject  to  contracts  which  are  allowed  to  stand 
for  the  present,  but  which  greatly  limit  the  amount  to 
be  placed  on  sale  at  prices  based  on  the  President's 
order. 


England's  Scheme  for  Coal  Supply 

With  the  object  of  saving  700.000,000  ton-miles  an- 
nually in  the  transport  of  coal  by  railway  for  inland 
consumption,  England  has  been  divided  into  20  areas, 
according  to  a  consular  report  from  London.  The 
.scheme  does  not  affect  water-borne  coal,  or  coal  for  ex- 
port, bunker  fuel,  anthracite  or  coke.  It  is  baaed  on 
four  principles:  (1)  That  consumption  of  coal  should 
take  place  as  near  the  producing  point  as  possible;  (2) 
that  in  view  of  the  superior  facilities  afforded  by  the 
main  trunk  lines,  the  movement  of  traffic  .should  follow 
these  routes  wherever  possible;  (S)  that  the  movement 
of  coal  should,  as  far  as  possible,  be  in  well-defined 
directions,  such  as  north  to  south,  or  north  to  south- 
east; (4)  that  an  area  producing  a  smaller  iiuantity  of 
coal  than  suffices  for  its  own  needs  should  not  send  any 
portion  of  its  output  to  other  areas,  and  that  one  pro- 
ducing more  coal  than  it  requires  for  consumption  with- 
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in  itself  should  distribute  the  remainder  only  to  adjacent 
or  ronvenient  areas.  Where  fuel  of  a  special  type  not 
obtainable  in  the  area  is  needed  for  certain  purposes, 
such  as  for  mechanical  stokers,  gas  producers,  etc.,  cer- 
tificates may  be  obtained  authorizing  such  supplies. 

The  new  regulations  will  not  affect  the  movements 
within  an  area  of  the  coal  produced  and  consumed  in 
that  area  and  contracts  for  such  coal  remain  valid. 
Other  contracts,  however,  were  abrogated  as  from  Sept. 
8  and  all  new  conti-acts  involving  movement  between 
areas  became  effective  Sept.  10.  District  committees  on 
.coal  and  coke  supplies  in  each  area  are  charged  with 
carrying  out  these  arrangements.  To  protect  consum- 
ers' interests,  one  member,  unconnected  with  the  coal 
trade,  has  been  appointed  to  each  committee.  By  this 
scheme,  collieries  in  each  area  will  be  placed  in  direct 
touch  with  the  consumers  whose  supplies  they  will  have 
to  provide.  The  question  of  prices  will  be  in  the  hands 
of  the  coal  controller's  department  who  will  be  bound 
by  the  coal  prices  limitation  act. 


Less  Coal  to  Canada 

The  recent  order  of  Judge  Robert  S.  Lovett,  forcing 
the  railroads  to  give  priority  to  coal  shipments  to  lake 
ports  for  trans-shipment  to  the  Northwest,  was  ineffect- 
ive; the  coal  reached  the  lake  ports  but  more  than  30% 
of  it  went  from  there  into  Canada.  Hereafter  Dr. 
Harry  A.  Garfield  will  supervise  all  coal  exports.  No 
coal  will  be  exported  from  the  United  States  without  a 
specific  license  and  shipments  to  Canada  will  be  cur- 
tailed until  the  situation  in  the  Northwest  is  relieved. 
Rembrandt  Peale,  president  of  Peale,  Peacock  &  Kerr, 
of  New  York,  and  John  P.  White,  president  of  the 
United  Mine  Workers  of  America,  have  been  appointed 
as  Dr.  Garfield's  advisers.  Mr.  Peale  has  severed  his 
o.Ticial  connections  to  serve. 


Organizing  Gas  Defense  Service 

Gas  masks  and  other  appliances  to  protect  United 
States  troops  against  asphyxiating  and  poisonous  gases 
used  in  warfare  must  be  supplied  by  the  Army  Medical 
Department.  To  that  end,  therefore,  a  Gas  Defense 
Service,  including  the  necessary  over-sea  repair  sections 
for  work  abroad,  is  being  organized.  The  Surgeon 
General  has  announced  that  50  men  are  wanted  imme- 
diately who  have  skill  and  experience  in  one  or  the 
other  following  lines  of  work:  Mechanics,  glass  blow- 
ing, pipe  fitting,  electricity,  carpentering,  blacksmith- 
ing  and  chemistry.  In  addition  there  is  an  opening  for 
about  100  men  to  do  routine  factory  work. 


Cars  Ordered  South 

Over  115,000  empty  freight  cars  were  ordered  into 
the  South  and  Southwest,  between  May  1  and  Aug.  31, 
by  the  Car  Service  Commission,  without  regard  to 
ownership,  to  protect  the  movement  of  food  products 
and  to  assure  prompt  delivery  of  lumber  to  cantonments 
and  shipyards.  Several  thousand  were  also  used  to 
ship  more  phosphate  rock  and  materials  for  munitions. 
Similar  action  is  being  taken  at  present  throughout  the 
country  wherever  necessary. 


Lumber  Is  Replacing  Steel 

The  scarcity  of  steel  and  iron  is  compelling  greater 
use  of  timber  for  structures  of  all  kinds.  In  response 
to  a  strong  demand  for  information  as  to  timber  con- 
struction the  engineering  bureau  of  the  National  Lum- 
ber Manufacturers  Association  is  cooperating  with  the 
General  Fire  Extinguisher  Co.  in  furnishing  typical  plans 
for  mill  buildings.  This  is  to  be  followed  by  drawing 
up  proper  specifications  for  the  construction  of  such 
buildings.  A  bulletin  is  also  being  prepared  by  the 
bureau  upon  "Heavy  Timber  Highway  Bridges"  for  the 
same  reason.  The  bureau  has  made  recommendations 
to  the  Council  of  National  Defense  in  regard  to  the 
construction  of  army  storage  buildings. 


Liberty  Loan  All  Paid  In 

The  final  instalment  of  the  Liberty  Loan  brought  into 
the  Treasury  on  Aug.  30  almost  $400,000,000.  Approxi- 
mately $1,615,000,000  had  already  been  paid  in  repre- 
senting principal  and  interest  on  the  bonds.  The  bonds 
themselves  are  expected  to  be  ready  for  distribution  in 
a  short  time.  Subscriptions  to  the  second  Liberty  Loan 
vv'ill  be  opened  not  later  than  Oct.  1  and  will  close  on 
Nov.  1,  Secretary  McAdoo  announces.  The  size  of  the 
loan  and  the  interest  rate  have  not  yet  been  made  known. 


Limiting  Preferential  Shipments 

Business  men  who  wish  to  apply  for  preferential  ship- 
ment under  the  terms  of  the  recent  act  of  Congress  are 
warned,  in  a  special  bulletin  of  the  Chamber  of  Com- 
merce of  the  United  States,  that  preference  can  be 
granted  only  when  essential  to  national  defense  and 
security.  When  such  applications  come  to  be  consid- 
ered, attention  will  probably  be  given  to  the  way  in 
which  such  business  men  are  contributing  to  defense 
and  security. 


Bromate  Defect  in  Ammunition 

Potassium  bromate  in  the  chlorate  of  potash  used 
in  the  primer  is  said  to  have  been  the  cause  of  the 
defective  ammunition  shipped  to  the  American  Expedi- 
tionary Force  in  France.  The  bromate  in  the  presence 
of  free  sulphur,  which  exists  in  these  primers,  causes 
deterioration  after  a  few  months,  resulting  in  hang- 
fires  and  mis-fires. 


Hoover's  London  Representative 

Louis  P.  Sheldon,  associated  with  a  London  banking 
firm,  is  now  representative  of  the  Food  Administration 
in  London.  He  will  deal  with  the  British  food  controller 
to  secure  close  cooperation  between  this  country  and 
England  in  regard  to  the  control  of  food.  He  is  a  Yale 
graduate  and  will  probably  become  an  attache  of  the 
American  Embassy. 


Applications  for  Licenses  to  Export  gold  from  the 
United  States  will  be  passed  upon  by  Albert  Strauss, 
of  ,1.  &  W.  Seligman  &  Co.,  of  New  York,  who  has 
been  appointed  as  official  expert  by  the  Federal  Re- 
serve Board. 
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Industrial  News  from  Washington 


By  Our  Special  Correspondent 
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Senate  Passes  Explosives  Bill 

After  ineffectual  efforts  to  place  the  licensing  of  ex- 
plosives in  the  hands  of  the  Secretary  of  War,  and  to 
make  it  apply  to  small  arms-  and  shotgun-ammunition, 
the  Senate  passed  the  explosives  bill  as  amended  by 
the  Senate  Committee  on  Mines  and  Mining.  Owing 
to  the  radical  changes  made  in  the  House  bill  and  the 
addition  of  an  appropriation  of  $400,000,  it  is  antici- 
pated that  considerable  difficulty  will  be  met  before  an 
agreement  can  be  reached  in  conference.  The  House 
bill  empowered  the  United  States  Bureau  of  Mines  to 
formulate  rules  and  regulations  to  govern  the  handling 
of  explosives.  The  Senate  committee  objected  to  dele- 
gating this  authority  to  the  Bureau  and,  in  conjunction 
with  the  Director  of  the  Bureau  and  the  agents  of 
explosives  manufacturers,  worked  out  a  definite  set  of 
laws.  These  regulations  are  modeled  after  the  Engli.'^h 
act  controlling  the  handling  of  e.xplosives. 

The  principal  opponent  of  the  bill  was  Senator  Bradey, 
of  Idaho.  He  objected  strenuously  to  delegating  the 
administration  of  the  bill  to  the  Bureau  of  Mines.  His 
argument  was  that  the  bill  is  a  war  measure,  providing 
means  for  the  common  defense  and  should  be  adminis- 
tered by  the  Secretary  of  War.  His  amendment  to  this 
effect,  however,  was  lost  overwhelmingly.  Senator  King, 
of  Utah,  opposed  the  bill  because  "it  superimposes  the 
Federal  authority  upon  the  states  and  establishes  a 
licensing  system  that  certainly  must  be  obnoxious  to 
any  person  who  has  any  idea  as  to  the  powers  of  the 
states  to  regulate  their  own  internal  affairs." 


Decision  on  Pyrites  Imports  Wanted 
from  Shipping  Board 

In  view  of  the  evident  reluctance  of  capital  to  in- 
vest in  the  further  development  of  deposits  of  domestic 
pyrites,  so  as  to  meet  the  increased  demand  for  sul- 
phuric acid,  the  Shipping  Board  is  being  urged  to  state 
its  intentions  definitely  as  to  releasing  .ships  for  import- 
ing Spanish  pyrites.  If  it  decides  that  more  vessels 
cannot  be  .spared,  dome.-itic  producers  would  be  insured 
a  market  and  would,  therefore,  probably  succeed  in  ob- 
taining the  capital  nece.*tsar>'  to  cover  the  initial  expense 
of  development  work.  If,  on  the  other  hand,  it  decides 
that  the  situation  warrants  the  placing  of  additional 
ves.sels  in  Spanish  trade,  sufficient  to  remedy  the  short- 
age of  pyrites,  it  would  relieve  several  Government 
agencie.s  of  the  extensive  work  now  going  on  to  en- 
courage pyrites  production. 

The  Shipping  Board  inquired  of  Government  special- 
i.st.o  why  the  United  States,  a  large  exporter  of  sulphur. 
jthould  be  a  large  importer  of  pyrites,  and  why  sulphur 
ordinarily  exported  could  not  be  kept  at  home,  thereby 
offsetting,  to  some  extent,  the  need  of  importing  pyrites. 
In  reply  it  was  stated  that  the  pure  sulphur  exported 
goes  into  explosives  and  acid.     If  it  were  not  sent,  these 


products  would  have  to  be  exported,  thereby  forming 
more  bulky  and  dangerous  cargoes  and  requiring  a 
greater  amount  of  tonnage  than  the  easily  handled  dry 
sulphur.  Estimates  that  1,. 500, 000  tons  more  of  acid 
will  be  required  next  year  than  were  used  this  year  , 
are  much  too  high,  in  the  belief  of  the  specialists. 
Means  of  economizing  in  the  use  of  sulphur  are  also 
being  studied.  Two-thirds  of  the  output  of  this  country 
is  used  in  making  paper.  In  the  treatment  of  each  ton 
of  paper  pulp,  one-eighth  of  a  ton  of  sulphur  is  used. 


Favorable  Report  on  Potash  Bill 

The  potash-leasing  bill  has  been  reported  favorably 
to  the  House  by  the  Public  Lands  Committee.  Minor 
amendments  were  made,  one  extending  the  authority  of 
the  Secretary  of  the  Interior  to  issue  licenses  to  such 
public  land  as  may  contain  potash  in  Sweetwater  County, 
Wyo. ;  if  the  lands  contain  coal,  the  coal  is  to  be  re- 
served to  the  United  States.  Another  amendment  limits 
prospecting  rights  to  two  years  and  specifies  that  the 
leases  must  be  renewed  every  20  years.  It  is  also  pro- 
vided that  funds  collected  from  royalties  or  rentals  are 
to  become  part  of  the  reclamation   fund. 

Before  reporting,  the  committee  heard  a  number  of 
witnesses,  including  the  following:  George  Otis  Smith, 
director  of  the  United  States  Geological  Survey;  Judge 
E.  C.  Finney,  representing  the  Secretary  of  the  Interior; 
J.  D.  Penock,  chairman  of  the  subcommittee  on  soda 
and  potash  of  the  Council  of  National  Defense;  John 
M.  Rankin,  of  the  American  Potash  Co.  and  others 
Director  Smith,  Judge  Finney  and  Mr.  Penock  presented 
such  an  array  of  facts  and  figures,  showing  the  urgent 
necessity  of  developing  the  potash  contained  in  Searles 
Lake,  that  the  numerous  objections  to  the  bill  offered 
by  members  of  the  committee  were  soon  overcome. 

Mr.  Penock  expressed  the  opinion  that  plants  capable 
of  extracting  100  tons  of  potash  daily  from  Searles 
Lake  can  be  completed  in  six  months,  provided  the  Gov- 
ernment will  facilitate  the  furnishing  of  steel  plates 
needed  for  the  evaporating  cans.  He  declared  that 
private  capital  is  ready  to  finance  plants  that  will  cost 
a  million  dollars. 


Profit  in   Kantishna  Gravels 

Placer  gravels  in  the  Kantishna  region  of  Alaska 
may  be  worked  at  a  profit  when  the  Government  com- 
pletes the  railroad  along  the  Venana  River,  because  of 
the  reduction  of  costs  due  to  hotter  tran.sportation. 
.states  Stephen  R.  Capps  of  the  I'nited  States  Geological 
Survey.  Coarse  gold  is  found  in  encouraging  quantities 
along  many  streams  in  the  region. 


All  the  ('tovernmont's  requirements  of  metals  have 
been  met  in  full  to  date.  This  has  been  made  possible, 
said  a  member  of  the  War  Indu.stries  Board,  only 
through  the  cooperation  of  producers. 
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Revised  Statistics  of  Copper  Production 

IN  our  issue  of  Jan.  6,  1917,  we  published  our  pre- 
liminary statistics  of  the  copper  production  of  the 
United  States  and  the  world.  In  accordance  with  our 
usual  custom  we  present  herewith  our  revised  statistics, 
compiled  in  the  light  of  later  and  more  complete  in- 
formation than  it  was  possible  to  obtain  within  a  day 
or  two  after  the  termination  of  the  calendar  year.  We 
are  tardy  with  this  revision,  but  the  alterations  from 
our  preliminary  figures  are  so  slight  that  our  delay  has 
been  immaterial. 

With  respect  to  the  copper  production  of  the  United 
States  the  revised  figures  are  but  slightly  different  from 

WORLD'S  PRODUCTION    OF    COPPER  (*) 
(In  Metric  Tons) 

Country  1913  1914  1915  1915 

United  States 555,990  525,529  646,212  881,237 

Mexico 58,323  36,337  30,969  55,128 

Canada 34,880  34,027  47,202  47,985 

Cuba     3,381  6,251  8,836  7,816 

Australasia 147,325  37,592  32,512  35,000 

Peru     27,776  27,090  tt32.4IO  tt41,625 

Chile    39,434  40,876  47,142  64,536 

Bolivia   t3,658  1,306  **3,000  **4,000 

Japan    t73,152  §72,938  t75,415  t8l,280 

Russia t3'',316  t31,938  (34,918  **3I,500 

Germany    t25,308  t30,480  **35,000  **45,000 

Africa t22,870  24,578  27,327  34.572 

•Spain  and  Portugal. .  54,696  t37,099  **45,200  **42,000 

Other  Countries t27,158  t25,l75  **25,000  **25,000 

Totals      1,008,267  931,217  1,092,143  1,395,779 

*  The  statistics  in  this  table  are  our  own  compilations,  except  where  specially 
noted  to  the  contrary,  t  .^s  reported  by  Henry  R.  Merton  &  Co.  {  As  officially 
reported.  §  Privately  communicated  to  us  from  .Japan.  **  Estimated,  ft  Com- 
municated by  L.  Vogelstein  &  Co. 

the  preliminary,  the  change  in  the  grand  total  being 
less  than  1,000,000  lb. 

However,  in  figuring  the  supply  of  crude  copper  avail- 
able to  American  refiners  we  made  an  error  in  figuring 
the  imports,  which  were  in  fact  about  66,000,000  lb. 
less  than  we  reckoned  last  January.  This  reduced  the 
apparent  surplus  of  production  of  crude  copper  as  com- 
pared with  refined  copper,  the  actual  surplus  for  1916 
being  only  about  130,000,000  lb.,  instead  of  200,000,000 
lb.  previously  reckoned. 

The  most  interesting  of  the  tables  that  we  now  pre- 
sent is  that  of  the  world's  production  of  copper.  The 
grand  total  is  only  100  tons  different  from  what  we 
reported  last  January.  This  is  not  so  much  a  tribute  to 
our  accuracy  as  it  is  the  result  of  accident,  early  errors 
plus  and  minus  having  proved  to  balance  each  other. 
However,  the  present  total  is  subject  to  further  revi- 
sion, for  there  are  countries  for  which  we  still  lack  true 
figures.  But  any  changes  that  may  result  from  further 
revisions  will  not  affect  the  grand  total  in  any  such 
way  as  to  alter  its  commercial  significance. 

The  statistics  of  this  table  are  computed  upon  the 
uniform  basis  of  crude-copper  production,  and  would  be 
found  to  differ  somewhat  from  statistics  of  refined-cop- 
per production,  if  such  were  available,  for  reasons  well 
known  to  experts.  The  statistics  for  the  United  States, 
Mexico,  Canada  and  Cuba  are  based  on  reports  from 
all  the  producers  directly  to  us.  It  will  be  observed, 
perhaps,  that  our  statistics  of  Canada  differ  from  the 


Canadian  official  statistics.  The  reason  for  such  differ- 
ence is  that  a  good  deal  of  Canadian  ore  comes  into  the 
United  States  for  smelting.  We  do  not  reckon  it  as 
production  until  it  has  been  smelted  and  the  copper 
actually  produced.  The  statistics  for  Peru  and  Chile, 
moreover,  will  be  found  to  differ  from  the  official  sta- 
tistics of  those  countries,  a  similar  reason  applying  in 
their  cases. 

The  statistics  for  Africa  are  derived  from  the  oflJicial 
reports  of  the  Union  of  South  Africa  and  Rhodesia,  to 
which  we  have  added  the  production  of  the  Union 
Miniere  du  Haut  Katanga  and  copper  smelted  in  the 
United  States  from  ore  imported  from  Africa. 

With  regard  to  the  production  of  Spain,  we  have  the 
official  report  of  ore  mined.  We  arrived  at  our  figures 
by  estimating  an  average  yield  of  2%  copper  from  that 
ore.  We  cannot  arrive  directly  at  the  production  of 
blister  copper,  for  the  portion  of  the  Spanish  output 
that  is  smelted  in  England  is  not  reported.  The  official 
reports  as  to  crude  copper  smelted  in  Spain  indicate  the 

SMELTERS'    PRODUCTIO.N    OF  COPPER   IN  THE    UNITED   STATES 

(In  Pounds) 

State  1913  1914  1915  1915 

Alaska 24,452,000  24.288,000  72,521,844  115,933,315 

Arizona 399,849,745  387,978,852  444,089,147  592,530,285 

California 32,390,272  29,515,488  37,935,893  51,358,334 

Colorado 7,570,090  10,104,579  8,126,000  9,802,183 

Idaho    8,434,028  4,856,450  5,502,000  6.741,001 

Michigan 159,437,262  157,089,795  241,123,404  270,058,501 

Montana 285,335,153  243,139,737  258,027,557  351,995.058 

.Nevada 84,683,951  50,078,095  55,394,905  100,143,431 

New  Mexico 46,953,414  64,338,892  75,515,138  83,013,805 

Utah   147,591,955  153,555,902  180,951,174  225,395,808 

Washington 448,805  165,023  *  * 

East  and  South 24,333,014  19,213,955  18,858,577  20,018,251 

Other  States 4,155,135  4,257,088  4,452,420  15,585,225 

Totals 1,225,735,834    1,158,581,875    1.423,698.150    1,942,775,309 

*  Included  in  "Other  States." 

SMELTERS'  TOTAL  PRODUCTION 
(In   Pounds) 

Source                        1913                   1914                   1915  1915 

North  American  ore.     1,438,565,881     1,327,488,479    1,612,450,828  2,187,328,854 

Foreignore 55,803,202         50,101,308         44,749,105  73,391,517 

Scrap 22,427,889         20,894,559         29,827,203  37,380,759 

Totals 1,516,795,972    1,398,484,345    1,587,027,136    2,298,101,140 

To  foreign  refiners. .  36,582,505         36,755,920         39,734,120         38,423,577 

To  American  refiners.    1.480,114,357    1,361,718,426    1,547,293,016    2,259,677,553 
Crude  copper  import- 
ed              169,315,869       131,125,076       140,415,341        171,391,347 

Total  crude  copper    1,549,430,235    1,492,843,502    1.787,708,357   2,431,068,910 

substantial  accuracy  of  our  totals  derived  in  the  manner 
above  described.  As  to  Russia  we  have  had  nothing 
but  information  that  the  copper  production  in  1916  was 
about  10%  less  than  in  1915,  and  we  have  estimated  on 
that  basis. 

As  to  Germany  our  figures  for  1915  and  1916  are 
pure  conjecture.  Previous  to  the  war  Germany  used  to 
produce  about  25,000  tons  of  copper  per  annum,  with- 
out much  variation  from  year  to  year.  We  know,  of 
course,  that  since  the  beginning  of  the  war  Germany 
has  been  using  every  effort  to  increase  her  copper  pro- 
duction, not  only  from  the  Mansfeld  mines,  but  also 
by  the  exploitation  of  deposits  of  very  low-grade  copper- 
bearing  pyrites.  Henry  R.  Merton  &  Co.,  whose  statis- 
tical reports  are  reliable,  credited  Germany  with  a  pro- 
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duction  of  30,480  tons  in  1914.  We  imagine  that  the 
German  production  mu.st  have  risen  to  as  high  as  45,000 
tons  in  1916,  perhaps  higher.  In  1916  Germany  prob- 
ably obtained  copper  also  from  the  mines  at  Bor,  in 
Servia,  which  are  included  under  "Other  countries,"  the 
estimates  for  which  are  also  nothing  but  conjecture. 

The  statistics  of  the  world's  copper  production  show 
clearly  enough  why  copper  was  scarce  and  high  in  1916. 
In  1015,  there  was  a  gain  of  only  about  9''r  over  the 
production  of  1913.  In  1916  the  gain  over  1915  was 
about  300,000  tons,  which  was  something  less  than  30'^r. 
These  figures  have  reference  to  cj-ude-copper  production. 
The  refined-copper  production  was  less.  In  1915,  the 
North  American  production  and  importation — the  total 
crude  copper  available  to  American  refiners — was  about 
125,000,000  lb.  in  excess  of  the  production  of  refined  cop- 
per. In  1916,  the  excess  was  about  130,000,000  lb.  These 
excesses  reflected  the  deficiency  of  refining  capacity 
and  implied  the  existence  of  large  accumulations  of 
crude  copper  at  the  beginning  of  1917.  Had  it  not  been 
for  them,  the  refiners  would  not  have  been  able  to  oper- 
ate so  long  as  they  did  after  the  curtailment  of  pro- 
duction by  the  strikes  beginning  last  June.  These  fig- 
ures refer  only  to  the  position  of  American  refiners,  but, 
inasmuch  as  they  handle  the  bulk  of  the  world's  cop- 
per, the  situation  abroad,  whatever  it  may  have  been, 
does  not  affect  conclusions  materially. 

If  the  world's  consumption  of  copper  previous  to  the 
war  was  about  1,000,000  tons  per  annum,  it  is  clear 
that  the  consumption  in  1915  was  no  larger,  while  the 
consumption  in  1916  or  rather  the  delivery,  was  prob- 
ably 30V  higher.  It  u.sed  to  be  a  rule,  before  the  war, 
to  estimate  an  average  increase  of  about  10 '"o  per 
annum  in  copper  consumption  for  normal  purposes.  The 
production  and  consumption  in  1916  was  no  larger  than 
might  reasonably  have  been  expected  had  there  been  no 
war.  Rising  prices,  even  up  to  the  quotational  aver- 
age of  27.2c.  for  1916,  were  necessary  to  stimulate  the 
required  production.  Comparing  1916  with  1913,  it 
appears  immediately  that  the  United  States  has  sup- 
plied the  bulk  of  the  new  production,  Chile  being  the 
only  other  country  to  exhibit  a  phenomenal  gain,  which 
even  in  that  case  was  due  to  the  enterprise  of  American 
capital.  In  making  any  governmental  regulations  to 
check  the  profits  of  American  copper  producers,  it  is 
important  to  consider  what  may  he  the  effect  upon  the 
production  elsewhere  of  a  metal  that  is  greatly  needed, 
and  not  verj"  easy  to  get. 


Silver  Above  $1   Per  Ounce 

THIS  week  silver  has  been  quoted  at  $1.05}  per  oz. 
This  is  the  highest  price  since  the  early  '90.s.  The 
quoted  figure  is  the  ofiicial  price,  which  is  based  on  the 
London  price,  less  cost  of  transportation  to  that  mar- 
ket. However,  transactions  have  been  made  by  Ameri- 
can producers  for  delivery  to  other  markets,  especially 
to  the  Far  East  via  Pacific  ports,  at  $1.07 (o  1.10. 

The  extraordinary  rise  in  the  price  for  silver  is  due 
primarily  to  diminished  production  and  to  large  demand 
from  the  Far  East,  and  also  to  European  demand  for 
coinage  purposes.  Even  the  American  Government  has 
been  a  buyer  of  silver  for  coinage,  though  why  it  should 
be  90,  when  it  holds  about  350,000,000  oz.  of  silver 
against  certificates  issued  for  currency,  is  a  mystery. 


Washington  bought  that  silver  during  the  '90s  at  prices 
considerably  below  the  present  market. 

If  American  silver  certificates  should  be  called  in  and 
replaced  by  other  forms  of  currency,  and  if  the  hoarded 
sliver  should  be  offered  for  sale,  further  advance  in  the 
price  for  silver  would  probably  be  checked.  The  Ameri- 
can hoard  is  about  two  years  of  world's  production  at 
the  rate  of  1916.  However,  it  is  not  expected  that 
Washington  will  do  anything  so  sensible  as  to  sell  its 
silver. 


Government  Purchasing  of  Copper 

THREE  weeks  ago  ever>-body  looked  for  the  price 
of  copper  to  be  fixed  before  the  day  was  ended. 
Two  weeks  ago,  ditto.  One  week  ago,  ditto.  Today, 
ditto.  Everybody  has  been  talking  about  "fixing 
the  price  of  copper"  as  if  it  were  analogous  to 
fixing  the  price  of  wheat  and  of  coal.  We  do 
not  think  it  is  anything  of  the  sort,  for  the  simple 
reason  that  nobody  in  Washington  has  any  such  author- 
ity. Congress  conferred  upon  the  President  authority 
to  fix  prices  for  wheat  and  coal,  but  nothing  else. 

The  matter  of  copper  is  rather  a  negotiation  between 
the  Government  and  the  producers  for  the  supply  of 
what  the  Government  needs.  The  producers  naturally 
want  what  they  consider  to  be  reasonable  terms;  and, 
on  the  other  hand,  the  Government  wants  to  buy  as 
cheaply  as  possible.  As  a  lever  for  the  latter  purpose, 
the  Government  caused  a  report  on  cost  of  production 
to  be  made  by  the  Federal  Trade  Commission.  Finally, 
the  Government,  if  unable  to  get  what  it  regards  as  a 
fair  price,  has  as  a  club  the  right  to  commandeer  for 
its  requirements,  but  it  can  not  commandeer  for  other 
purposes. 

If  there  had  been  any  subordinate  central  authority 
in  Washington,  we  imagine  that  the  negotiation  be- 
tween that  authority  and  the  producers  would  have  'oeen 
consummated  long  ago,  but  there  is  none  such.  If  the 
War  Industries  Board  had  entered  into  an  agreement, 
the  Navy  Department  as  a  whole  would  have  been  in- 
clined, very  likely,  to  repudiate  it.  If  the  purchasing 
department  of  the  Navy  Department  had  entered  into 
an  agreement,  the  Secretary  of  the  Navy  would 
likely  have  repudiated  it.  Such  things  have  actually 
happened.  Even  now  there  are  some  officials  of  the 
regular  bureaus  who  are  charging  that  all  arrangements 
made  by  the  War  Industries  Board  are  illegal,  the  laws 
providing  that  goods  may  be  bought  for  the  Govern- 
ment only  upon  competitive  bidding.  Certain  arrange- 
ments have  lately  been  rescinded  and  competitive  bids 
have  been  requested.  As  a  side  li^ht  upon  these  views 
is  the  knowledge  that  when  the  War  Industries  Board 
needs  to  buy  copper  for  the  Allies,  it  goes  ahead  and 
does  it,  not  being  subject  in  that  matter  to  the  vagaries 
of  the  bureaus. 

Therefore  in  the  matter  of  the  copper  negotiation, 
which,  as  we  have  said  above,  relates  to  the  Government 
purchase  of  copper  and  not  to  any  arbitrary  price-fixing 
for  the  commodity,  we  conjecture  that  things  have  come 
to  such  a  pass  that  the  only  expedient  is  to  negotiate  a 
price  and  put  it  up  to  the  President  for  confirmation, 
.so  that  the  controversial  and  contrary  officials  of  the 
several  bureaus  will  thereafter  and  forever  hold  their 
peace. 
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We  fancy  that  the  delay  has  been  due  partly  to  in- 
ability to  obtain  the  prompt  attention  of  the  President, 
who  has  many  other  things  to  think  about.  In  the 
meantime,  as  we  said  last  week,  on  the  direct  authority 
of  Mr.  Baruch  and  Mr.  Meyer  of  the  War  Industries 
Board,  no  intimations  respecting  the  probable  price 
have  been  made.  Owing  to  the  fact  that  any  informa- 
tion which  looked  authoritative  or  reasonable  has  been 
used  effectively  in  the  stock  market,  all  possible  care 
has  been  taken  to  keep  secret  the  progress  of  the 
negotiations. 


Taxation  of  Mining  War  Profits 

Now  that  the  main  lines  of  the  revenue  bill  have  been 
fixed,  we  may  begin  to  see  how  the  war-profits  tax 
is  going  to  fall  on  mining  companies,  especially  the  cop- 
per companies.  Apparently  the  conferees,  who  are  ad- 
justing the  differences  between  the  bills  passed  by  the 
House  of  Representatives  and  the  Senate,  are  going  to 
abandon  the  idea  of  excess  profits,  ai-e  going  to  allow 
corporations  an  exemption  of  S''c  on  their  capital  in 
the  taxable  year  and  are  going  to  tax  profits  in  excess 
of  that  exemption  by  a  graduated  scale  running  up 
to  60%. 

That  the  system  is  full  of  complications  and  uncer- 
tainties with  respect  to  many  mining  companies  and  is 
outrageously  unfair  to  all  of  them  is  immediately  evi- 
dent to  any  expert.  Yesterday  we  telegraphed  to  the 
members  of  the  conference  committee  as  follows : 

We  urge  conferees  to  discriminate  respecting  war  profits 
of  mining  companies.  The  yield  of  a  mine  is  exhaustion 
of  principal.  A  mine  yielding  10 ""f  on  investment  affords 
only  7Tc  net  when  it  has  assured  production  of  20  years. 
Few  mines  have  any  such  assurance.  For  probable  life  of 
10  years  gross  yield  must  be  about  16 '^  to  afford  7"c  net, 
the  difference  being  return  of  principal.  Taxation  that 
fails  to  recognize  this  borders  on  confiscation. 

The  above  summarizes  the  great  injustice.  But  there 
is  another  that  is  equally  unjust,  or  nearly  so.  That  is 
the  exemption  based  on  capital.  Many  of  our  important 
mining  companies  are  capitalized  at  low  figures,  al- 
though the  market  has  long  capitalized  them  at  figures 
running  anywhere  from  five  to  10  times  their  nominal 
par  value.  In  figuring  exemption  on  the  basis  of  capi- 
tal some  of  these  companies  will  show  excess  profits  at 
the  rate  of  1000  or  1200 "^c,  and  taxation  will  take  more 
than  50%  of  their  entire  net  profit. 

Finally,  the  revenue  bill  is  e.xtremely  indefinite  as  to 
what  is  capital.  Section  207  says  that  it  does  not  in- 
clude money  or  other  property  borrowed,  but  means  (1) 
actual  cash  paid  in,  (2)  the  actual  cash  value  for  prop- 
erty paid  in  other  than  cash  for  stocks  or  shares  in 
such  corporation  or  partnership  at  the  time  of  such  pay- 
ment, and  (3)  paid-in  or  earned  surplus  and  undivided 
profits  used  or  employed  in  the  business.  The  term 
"capital  for  the  taxable  year"  means  the  capital  as  of 
the  first  day  of  the  second  half  of  such  year. 

The  construction  of  those  vague  provisions  on  a  sub- 
ject respecting  which  a  bulky  treatise  might  be  written 
is  going  to  be  difficult.  For  example,  who  is  going  to 
define  and  determine  what  is  "earned  surplus  and  un- 
divided profits  used  or  employed  in  the  business?"  Let 
us  point  out,  moreover,  that  the  determination  of  capi- 
tal as  of  the  middle  of  the  year  corresponds  with  the 
custom  of  but  a  few  companies  in  publishing  financial 
statements. 


Price  Fixing — How  It  Works 

EVIDENTLY  the  authorities  in  Washington  are  dis- 
covering that  price  fixing  is  not  all  that  it  was 
cracked  up  and  supposed  to  be.  Many  disagreeable 
things  have  happened  that  have  given  the  price  fixers 
jolts. 

It  has  been  notorious  that  the  cost-plus-10% 
theory,  applied  to  construction  and  manufacturing,  was 
a  direct  invitation  to  exorbitant  demands  by  the  work- 
men and  extravagance  on  the  part  of  the  contractors, 
who  readily  acceded  to  demands  of  the  workmen,  and 
other  things  which  increased  the  cost  and  consequently 
the  profit  at  lO^r.  Knowledge  of  this  condition  has 
seeped  back  into  Congress,  where  this  week  it  has  been 
the  subject  of  angry  representations. 

The  price  of  bituminous  coal  was  fixed  arbitrarily 
and  operators  in  several  districts  were  obliged  to  go  to 
Washington  to  protest  that  they  could  not  afford  to 
produce  at  the  price  fixed,  and  that  if  the  Government 
adhered  to  it  and  wanted  the  coal  from  their  mines,  it — 
the  Government — would  have  to  operate  the  mines  on 
its  own  account.  Now  there  is  talk  of  the  Government 
raising  the  price. 

The  Government  bought  zinc  both  at  a  fixed  price  and 
by  competitive  bidding.  Since  then  the  price  of  zinc 
has  gone  down.  Manufacturers  to  whom  the  Govern- 
ment is  allotting  zinc  supply  are  protesting  against  be- 
ing billed  for  it  at  the  Government  price,  when  they 
could  buy  it  in  the  market  for  less.  Of  course,  that  is 
a  sort  of  baby  talk  of  the  order  of  "What  I  might  have 
done  but  didn't."  However,  it  is  an  indication  to  the 
Government  of  the  advisability  of  letting  things  alone. 

The  Government  has  been  buying  lead  at  8c.  per  lb., 
but  has  so  stirred  up  things  by  its  mischief-making 
that  it  has  paid  considerably  higher  prices  in  purchases 
for  the  Allies.  Now  the  lead  market  is  declining  and 
may  possibly  go  below  the  price  fixed  by  the  Govern- 
ment (we  do  not  say  that  it  will,  but,  supposing  that 
it  does,  we  may  expect  to  hear  of  more  squealing  and 
repudiation  by  the  Government,  which  does  not  appear 
to  be  influenced  by  the  ordinary  business  ethics  of 
facing  the  music).  In  the  meantime,  the  difficulty  of 
making  an  equitable  allotment  at  what  are  supposed 
to  be  bargain  prices  becomes  increasingly  evident.  Not 
long  ago,  the  Deseret  Evening  Neivs,  of  Aug.  23,  1917, 
reported  as  follows : 

At  the  meeting  of  the  lead  producers  of  the  state,  in  the 
offices  of  the  Utah  Chapter  of  the  American  Mining  Con- 
gress, it  was  decided  yesterday  afternoon  that  on  account 
of  many  of  the  producers'  representatives  being  out  of 
town  a  committee  be  appointed  to  draw  up  a  statement  of 
the  many  complaints  that  are  made  as  to  the  present  method 
of  the  Government  in  demanding  a  portion  of  the  lead  pro- 
duction. The  latest  request  is  for  one-fifth  of  the  lead  out- 
put of  the  mines  for  August,  September  and  October,  f.o.b. 
East  St.  Louis,  at  8c.  per  lb.,  while  the  local  settlement 
price  is  11  cents. 

It  was  pointed  out  that  lead  was  the  only  metal  that  was 
being  treated  in  this  way;  that  the  market  should  be  left 
free  and  Government  purchases  should  be  made  in  the  open 
market  as  is  being  done  \v'ith  other  metals;  that  the  Gov- 
ernment could  fix  a  tax  that  would  be  better  than  fixing  an 
arbitrary  price;  that  the  little  operator  with  a  hand-to- 
mouth  existence  would  be  hurt  by  giving  up  one-fifth  at 
the  Government  price;  and  that  the  present  method  tends 
to  breed  uncertainty  and  tends  to  hold  back  the  development 
of  lead-silver  mines. 

One  point  that  was  brought  out  rather  forcibly  was 
whether  it  was  not  necessary  to  present  the  matter  of  con- 
senting to  selling  one-fifth  of  the  output  for  a  quarter  to  the 
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stockholders,    whether    the    directors    could    handle    it    or 
whether  the  matter  was  in  the  hands  of  the  manager. 

Besides  these  points  there  is  the  question  of  whether  the 
state  will  demand  a  net  proceeds  tax  on  the  Government 
sales,  whether  the  Federal  Government  will  allow  this  as  a 
proper  deduction  in  the  income  tax,  and  as  to  just  how  it 
will  work  out  with  the  various  city,  county,  state  and  Fed- 
eral taxing  bodies. 

From  the  Coeur  d'Alenes  come  wails  from  the  pro- 
ducers, with  whom  the  American  Smelting  and  Refining 
Co.  splits  the  excess  over  4c.  in  the  price  of  lead,  over 
the  fact  that  their  lead  is  supplied  to  the  Government 
at  a  cut  price,  and  there  are  intimations  that  this  ar- 
rangement plays  especially  into  the  pocket  of  the  Ameri- 
can Smelting  and  Refining  Co.  This  was  the  talk  when 
lead  was  around  10  to  lie.  If  the  price  should  decline 
below  8c.,  the  talk  would  be  dififerent. 

(Since  this  article  was  written  the  price  for  lead  has 
indeed  declined  to  TJgSc.) 

We  are  not  at  present  expressing  any  opinion  about 
the  several  complicated  matters,  except  to  point  out 
the  hazards  that  the  Government  is  introducing  in  dis- 
turbing the  balance  of  trade.  What  has  been  done  in 
Washington  with  respect  to  the  metal  industries  (other 
than  with  iron  and  steel,  whereof  we  do  not  know  so 
much)  has  been  the  tampering  of  amateurs.  There  is 
nobody  in  the  Government  councils,  that  we  have  heard 
of,  who  has  more  than  a  kindergarten  knowledge  of 
the  copper,  zinc  and  lead  indu.stries  and  trades.  Not- 
withstanding all  of  its  facilities,  its  power  to  command 
and  enforce  obedience,  the  Government  does  not  possess 
an  intelligence  department  that  would  hold  a  candle  to 
those  of  some  private  concerns.  We  doubt  if  it  has  any 
intelligence  department  at  all.  It  talks  about  cost  of 
production  and  consults  amateurs  of  the  Federal  Trade 
Commission,  who  report  their  immatur:  opinions  of 
what  costs  have  been,  while  the  Government  is  in  ignor- 
ance of  what  conditions  are.  The  advice  of  experts  who 
are  producers  is  flouted  on  the  theory  that  they  are 
disingenuous. 

What  the  Government  ought  to  have  done  in  the  be- 
ginning was  to  appoint  a  metal  board  of  disinterested 
experts.  This  suggestion  was  made  to  responsible 
authorities  at  a  very  early  date,  but  was  simply  ac- 
knowledged with  a  reply  that  the  ground  had  already 
been  covered.  It  is  by  this  time  perfectly  evident  that 
not  only  was  the  ground  not  covered  but  also  that  the 
authorities  did  not  know  what  the  ground  was  or  is. 
They  do  not  yet  know.  Therefore  it  is  high  time  that 
they  begin  to  learn.  It  is  not  yet  too  late  to  correct 
the  mischievou.s  bungling  that  heretofore  has  character- 
ized operations  in  the  metal  industries.  Some  day  it 
may  be  too  late. 


A  great  university  cannot  be  created  or  maintained 
by  merely  appointing  a  pre.tident.  A  single  individual 
cannot  by  his  own  unaided  efforts  make  such  an  insti- 
tution .succes.sful.  This  can  only  be  accomplished  when 
its  head  succeeds  in  getting  every  individual  connected 
with  it  to  be  enthusiastic  for  his  plans  and  working 
whole-heartedly  for  their  fruition.  For  several  years 
Colorado's  School  of  Mine.t  at  Golden  has  been  flounder- 
ing in  the  turbulent  seas  of  internal  dissension  and 
political  influence  to  the  great  disgust  of  it.s  loyal  and 
once  enthusiastic  alumni.  Its  former  president  has 
again   been   placed  at   its  head,   despite   the   expressed 


opposition  of  many  alumni  and  others  who  have  been 
close'.y  associated  with  the  development  of  the  institu- 
tion. There  will  be  little  chance  of  the  school  being 
restored  to  its  former  usefulness  with  a  man  as  presi- 
dent who  is  such  a  storm  center  as  Dr.  Alderson.  The 
marked  opposition  of  numerous  alumni  was  sufficient 
to  have  disqualified  him.  Without  reference  to  the 
qualification  of  Dr.  Alderson — and  many  alumni  protest 
this  point — the  appointment  is  not  one  to  bring  harmony 
to  the  institution,  and  its  president,  like  Caesar's  wife, 
should  be  above  reproach.  The  rehabilitation  of  the 
school  requires  the  hearty  cooperation  of  faculty,  stu- 
dents and  alumni,  which  seems  doubtful  under  the 
present  regime. 


We  have  been  unable  to  secure  a  statement  regard- 
ing the  Minerals  Separation-Miami  flotation  decision, 
in  which  the  attorneys  for  both  sides  concur,  and  there- 
fore still  withhold  an  announcement  of  the  result  of 
this  suit. 


BY  THE  WAY 


It    would    appear    from    recent    disclosures    that    in 
Jerome  "those  who  drill  for  copper"  drill  also  for  gold. 


Our  idea  of  zero  in  "inside  information"  is  the  fol- 
lowing from  a  Western  broker's  letter  to  customers: 
"Information  we  have  from  reliable  sources  is  to  the  ef- 
fect that  gold  will  increase  from  its  present  price  of 
$20  an  ounce  to  $30  an  ounce."  Then  comes  the  usual 
offering  of  their  discoverj*  of  an  exceptional  mine,  and 
then  this  clinches:  "Canadian  and  British  syndicates 
are  searching  this  country  for  gold  properties  because 
gold  is  staple  and  the  ratio  of  its  buying  power  is  sure 
to  increase  to  meet  the  present  unusual  world  condi- 
tions. The  credit  of  the  European  countries  is  over- 
drawn, and  they  must  have  gold  reserves." 


Representative  Jeanette  Rankin,  of  Montana,  appear- 
ing on  Sept.  18  before  the  House  Mines  and  Mining 
Committee,  at  a  hearing  on  her  resolution  to  amend  the 
food-control  law  to  give  the  Government  control  of  ail 
metal  mines,  renewed  her  attack  on  the  Anaconda  Cop- 
per Mining  Co.  Miss  Rankin  reiterated  that  the  copper, 
operators  through  the  "rustling-card  system"  have  prac 
tically  created  a  black  list.  Through  control  of  the  votei 
they  elect  their  own  Federal  judge  and  for  20  yean 
have  controlled  the  government  of  Montana,  she  de 
clared.  Miss  Rankin  charged  that  men  are  discharged 
if  they  attempt  to  form  a  union  or  enter  any  complaini 
about  working  conditions.  The  workmen's  compensa 
tion  law  is  so  juggled  that  it  means  nothing  in  the  lonj 
list  of  copper-mine  casualties,  she  insisted.  Miss  Rankii 
said  the  rumored  price  to  be  set  for  copper — 24c.  p« 
lb.—  is  ver>-  much  too  high.  The  last  Government  con- 
tracts, she  pointed  out,  had  been  closed  at  about  Ific. 
(On  this  subject  the  lady  from  Montana  would  do  well 
to  consult  her  constituents.  They  do  not  want  24c 
copper,  much  less  IGc.  They  want  it  at  about  30c.) 
Chairman  Foster  of  the  House  Committee  on  Mines  and 
Mining  was  instructed  by  his  committee  to  a.sk  the 
Federal  Trade  Commission  and  the  Council  of  National 
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Defense  for  information  on  the  cost  of  producing  cop- 
per. This  action  was  taken  after  Miss  Rankin  had  said 
that  production  costs  would  probably  be  found  to  be  be- 
tween 5  and  10c.  per  lb.  She  stated  that  the  Council 
of  National  Defense  and  the  Trade  Commission  had 
refused  information  to  her  and  that  she  had  written  to 
Bernard  Baruch,  asking  him  to  refuse  to  buy  copper  for 
war  use  from  the  Amalgamated  Copper  Co.  unless  that 
corporation  should  modify  its  attitude  toward  labor. 


As  the  years  roll  by,  the  American  language  gathers 
in  new  words  from  all  sources,  as  is  quite  proper  in 
such  a  polyglot  nation.  Of  late,  the  war  has  brought 
us  some  expressive  terms  that  we  have  adopted  in- 
stinctively. Of  these  the  greatest  is  camouflage.  What 
is  camouflage,  do  you  ask?  Camouflage  is  old.  It  is 
the  serpent  in  the  Garden  of  Eden.  It  is  the  hairy 
glove  of  Jacob.  It  is  the  horse  of  Troy.  It  is  the 
wooden  nutmeg  of  Connecticut.  It  is  the  mermaid  of 
the  side  show.  It  is  the  lovely,  pointed  beard  of  the 
youthful  medico  with  a  receding  chin.  It  is  the  rouge 
and  the  powder  of  the  passe  chicken.  It  is  the  "fraction 
of  1%  oil"  in  the  flotation  process. 

According  to  press  items,  a  "new  scheme  for  tunneling 
the  English  Channel,  originated  by  J.  K.  Hencken,  New 
York  civil  engineer,  is  being  considered  by  the  British 
Cabinet.  With  his  tunneling  machinery  cutting  at  the 
rate  of  100  ft.  per  hour,  with  eight  machines  working, 
four  from  each  shore,  the  inventor  thinks  the  tunnel 
might  be  put  through  in  35  days,  and  that  it  may  be 
possible  to  have  four  tunnels  in  operation  for  use  of  the 
Allies  within  a  few  months."  The  myth  of  the  tunneling 
machine  is  a  good  deal  of  a  nuisance.  In  view  of  the 
fact  that  no  one  has  yet  been  able  to  develop  a  useful 
machine  for  peaceful  purposes,  although  many  have 
tried,  we  do  not  think  that  anybody  is  going  to  drive  a 
tunnel  under  the  English  Channel  in  35  days  or  that 
the  British  Cabinet  will  give  any  serious  attention  to 
any  such  proposition. 


Statement  Regarding  Drilling  Fake 
at  the  Jerome  Verde 

Through  unfaithful  drillers,  in  the  employ  of  the 
Jerome  Verde  Copper  Co.,  a  false  report  was  circulated 
regarding  a  supposed  orebody.  The  drillers  claimed  to 
have  made  the  strike  just  before  they  went  off  shift. 
the  morning  of  Apr.  19,  1917.  Both  are  understood 
to  have  realized  handsome  profits  by  stock-market  deal- 
ings, placing  their  buying  orders  early  by  routing  a 
local  broker  out  of  bed  in  the  "wee  small  hours." 

Consulting  Engineer  H.  P.  Henderson  suspects  a  con- 
spiracy, since  a  crosscut  driven  to  the  point  in  question 
failed  to  confirm  the  results  indicated  by  the  drill  core 
that  was  submitted  by  the  drillers.  In  order  to  place 
the  company  in  a  proper  light  in  the  estimation  of  the 
public,  Mr.  Henderson  has  issued  a  signed  statement  re- 
garding the  incident  that  boosted  the  Jerome  Verde 
stock.    The  statement  is  as  follows : 

During  the  morning  of  Apr.  19,  it  was  reported  to  J.  B. 
Harper,  superintendent  of  the  Jerome  Verde  Copper  Co., 
that  the  diamond  drill  operating  in  the  Verde  property  had 
passed  through  2  ft.  of  rich  copper  ore.     Mr.  Harper  imme- 


diately   inspected    the    core,   from    which    a    representative 
sample  assayed  27';    copper.     The  drill  runners  stated  that 
this  was  drilled  from  depth  of  469  to  471  ft.,  and  the  core 
had  been  placed  in  the  core  box  in  this  position. 
Unfaithful  Drillers  Discharged 

Mr.  Harper  soon  ascertained  that  the  drill  operators  had 
reported  this  discovery  to  individuals  not  connected  with 
the  Jerome  Verde  Copper  Co.  some  time  before  reporting 
to  him,  and,  in  fact,  the  information  was  widely  dissem- 
inated in  Jerome  by  the  time  he  was  informed.  The  drill 
runners  were  immediately  discharged  for  their  dishonesty 
From  information  I  have  gathered,  both  from  Mr.  Harper 
and  from  acquaintances  in  Jerome,  I  believe  there  is  no 
doubt  of  a  conspiracy  between  the  drill  operators  and  certain 
individuals,  resident  in  Jerome,  for  personal  gain  in  the 
stock  market. 

Shortly  afterward  we  started  crosscutting  for  the  point 
at  which  the  ore  was  reported.  We  have  recently  exposed 
the  drill  hole  for  1.5  or  20  ft.  on  each  side  of  the  point 
reported,  without  exposing  any  ore  whatsoever,  although 
there  are  traces  of  copper  not  far  distant. 

It  appears,  therefore,  that  the  drillers  not  only  delayed 
their  report  but  "misreported"  the  facts.  We  are  not  certain 
whether  the  core  was  drilled  from  an  earlier  part  of  this 
hole,  some  other  hole,  or  was  drilled  from  fragments  of 
ore  obtained  elsewhere.  In  such  a  case  it  is  easy  to  detect 
the  fact  of  collusion,  but,  from  the  nature  of  diamond  drill- 
ing, difficult  and  expensive  to  determine  the  truth.  The 
Jerome  Verde  Copper  Co.  has  been  put  to  considerable  use- 
less expense  by  this  dishonesty. 

The  number  of  stockholders  in  the  Jerome  Verde  Copper 
Co.  is  so  great  that  it  is  impracticable  for  the  company  to 
report  to  them  directly  at  short  intervals.  The  most  feasi- 
ble way  of  informing  stockholders  of  developments  is  by 
making  the  information  public,  and  Mr.  Harper  has  been 
instructed  to  do  this  immediately  after  informing  the  officers 
of  the  company.  We  intend  to  make  this  information  as 
accurate  as  possible. 

Drilling  Program  Will  Be  Continued 
The  diamond-drilling  program  which  we  are  carrying 
out  on  the  Jerome  Verde  propevty  is  not  intended  to  measure 
the  amount  of  ore  v^hich  may  exist  on  the  property,  and  is 
not  planned  primarily  to  discover  ore  directly.  Since  the 
ore-bearing  formations  are  capped  by  sedimentary  rocks, 
we  have  no  knowledge  of  the  distribution  of  the  various 
formations  below  the  cappings  on  the  most  of  the  property, 
and  our  diamond  drilling  is  planned  to  determine  the  posi- 
tion, throughout  the  area  of  the  property,  of  the  more  im- 
portant geological  features  which  have  some  relation  to  the 
ore  deposits  of  the  district,  and  to  enable  us  to  map  the 
various  underlying  rocks,  greenstone,  schists  and  porphyries, 
the  faults,  and  the  zones  of  shearing,  oxidization,  jasperiza- 
tion  and  pyritization  which  may  occur  on  the  property. 

It  is  possible  that  some  of  these  drill  holes  may  encounter 
ore,  but  it  should  be  remembered  that  the  results  of  an  ore 
exposure  by  a  diamond  drill  hole  should  not  be  regarded  as 
conclusive  until  confirmed  by  drifts  and  crosscuts,  except 
possibly  in  the  case  of  very  large  regular  orebodies.  For 
examnle,  5  ft.  of  core  may  be  produced  by  a  drill  hole  ex- 
tending along  a  5-in.  stringer. 

By  the  comparatively  cheap  diamond  drilling,  therefore, 
we  may  or  may  not  find  the  position  of  orebodies  directly, 
but  we  confidently  hope  to  secure  geological  knowledge  that 
will  enable  us  to  direct  our  drifts  and  crosscuts  in  those 
parts  of  the  property  where  conditions  are  most  favorable 
to  the  presence  of  orebodies,  thereby  developing  the  best 
possibilities  on  the  property  with  the  greatest  possible  speed 
and  economy. 

Effect  of  Fake  Reports  on  Future  Development 
IN  Jerome  District 

The  success  and  economy  of  such  a  plan  depends  upon  the 
accuracy  of  the  work,  and  it  is  certainly  outrageous  that 
some  of  our  results  should  have  been  falsified  by  certain 
residents  of  this  district,  through  bribery  or  conspiracy  with 
the  former  diamond-drill  employees. 

Public  sentiment  in  Jerome  will  be  largely  instrumental 
in  determining  whether  further  attempts  of  this  sort  are 
made.  If  any  other  of  our  employees  are  found  willing  to 
accept  bribes  it  is  probable  that  they  will  find  it  easier  and 
more  convenient  to  attempt  a  fake  than  to  await  a  real 
discovery.  Jerome  can  be  made  either  a  desirable  or  unde- 
sirable place  of  residence  for  persons  who  care  to  partici- 
pate in  such  dishonesty,  and  both  the  reputation  of  Jerome 
and  ultimately  the  amount  of  money  available  for  opening 
up  the  undeveloped  property  of  the  district  will  depend 
largely  on  the  prevalence  of  fake  reports. 
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Personal 


4ohn  M.  Fox  is  in  Telluride,  Colo.,  on 
professional   business. 

Donald  M.  Llddpll  Is  making  a  two-weel«s' 
trip  llirough  tlie   WyominB  oil   fields. 

Lawrrnce  roman,  lately  on  the  Minne- 
sota iron  ranges,  iias  joined  the  Engineer 
Corps. 

.\.  U  Ferris,  superintendent  at  Yaeger 
Hill,  near  Prescott.  Ariz.,  has  joined  t!ie 
army. 

Robert  E.  Cranston  left  for  Alaska  on 
Sept.  1  for  a  six-weeks'  trip  on  professional 
business. 

E.  K.  Soper,  of  the  I'niversity  of  Idaho, 
has  been  a|>pointed  dean  of  the  Oregon 
School  of  Mines*. 

E.  J.  Hauir  h.-is  been  appointed  superin- 
tendent of  the  White  Caps  Extension  mine 
at    Manhattan.    .Nevada. 

Stanley  H.  Zimmermann,  lately  at  Moro- 
cocha.  Peru,  has  returned  to  this  country 
to  enlist. 

Jamen  Cooper  has  returned  from  Chile, 
where  he  has  been  with  the  Chile  Explora- 
tion   Company. 

F.  Arthur  Kicby.  chief  engineer  for  With- 
erbee.  Sherman  &  Co..  at  Mineville.  N.  Y.. 
has  joined   the  army. 

Irvine  A.  Palmer  has  accepted  the  posi- 
tion of  profes.-ior  of  metallurgy  at  the  Colo- 
rado  School    of   Mines. 

F.  W.  Denton,  vice  president  of  the  Cop- 
per Range  mines,  is  making  a  trip  to  Boston 
and  other  Eastern  points, 

W.  C.  Phalen.  of  the  United  States  Bu- 
reau of  Mines,  is  in.specting  manganese  de- 
velopments under  way  in  California. 

4.  E.  Johnson,  Jr..  of  New  York,  has 
gone  to  the  Pacific  Coast  on  a  professional 
trip  which  will  require  six  or  seven  weeks. 

Edward  E.  Free,  of  Baltimore,  has  been 
commissioned  a  captain  in  the  Ordnance 
Corps.   V.   S.   R..  and  called  for  active  duty. 

James  MarNaoichton.  first  vice  president 
of  the  Calumet  &  Hecla  Mining  Co..  has 
returned  from  a  weeks  hunting  trip  in 
Canada. 

H.  D.  Mullan.  recently  engineer  at  th« 
Ma.ss  mine  in  northern  Michigan,  is  super- 
intendent at  the  Chippewa  mine,  near  Ely. 
Minnesota. 

Rodolphe  I,.  Aicaaslx.  president  of  Calu- 
met &  Hecla  Mining  Co..  has  returned  t) 
Boston  after  an  extended  visit  in  northern 
Michigan. 

r.  I,.  Kohlhans,  salesman  for  the  Denver 
Rock  Prill  and  Machinery  Co..  in  the  Michi- 
gan iron  districts,  Is  at  the  Battle  Creek 
cantonment. 

A.  Chester  Realty  has  offered  his  lyondon 
house  as  an  American  OfTlcers'  Hospital  un- 
der the  supervision  of  the  Columbia  Hos- 
pital   Unit    now    in    England. 

W.  A.  Rlrhrlson,  superintendent  of  tho 
Victor  Extension  mine,  at  Jerome.  Ariz., 
who  has  been  taking  a  vacation  at  Hough- 
ton.   Mich.,   has   returned    to   the   mine. 

I».  O.  PIrkard,  a.ssistant  to  the  chief  min- 
ing engineer  of  the  United  .States  Bureau 
of  Mines,  has  returned  from  South  Carolina, 
where    he    sampled    various    pyrlte    deposits. 

A.  T.  Mejrer  has  resigned  his  post  as 
secretary  to  Van.  H  Manning,  director  of 
the  United  Stales  Bureau  of  Mines,  to  be- 
come chief  clerk  at  the  Lake  Superior  ex- 
periment station. 

C.  H.  Ross,  of  the  United  States  Oeologi- 
cal  Sur\ey.  has  been  detailed  to  cooperate 
with  the  North  Carolina  Stale  Survey  In 
Invesllgatlng  manganese  and  pyrites  de- 
posits In  that  state. 

James  Burhanan.  of  W'oshlngton.  D  C. 
for  a  time  with  the  United  States-Canadliin 
Boundnrv  Survey,  has  Joined  the  engineer- 
ing slnfT  of  the  Quincy  mine.  In  northern 
Michigan. 

t'apt.  ,\.  M.  Vongr.  manager  of  the  Costa 
p.i.  .1  M:iT,KMii^se  and  Mining  Co.  on  the 
N  I  ula.    who   has   been   In    Wash- 

|i  ,  weeks,  has  left   for   Play.«- 

r.  .     where  he  will  be  for  about 

tl 

W .  i.  (  r>i>e  and  II.  E.  l.aI,onde,  geolo- 
gists for  the  Oliver  Iron  Mining  Co,  have 
Just  finished  a  lest  of  manganese  ores  :it 
the  Michigan  College  of  Mines  with  the  as- 
sistance of  .1  B  Cunnlnghnm,  Instnictor 
In   the   melBHurglral   clrimrtni.nl 

rednr  V.  Foss.  Iran  M.  flonhkln.  ,\Tenlr 
A.  Vnl.-lkntr  and  Mriandrr  SlepannlT,  who 
r..  •■    Mining   Comnilsslnn. 

T  ."on  their  wav  to  the 

M  TV  on  n  trip  arrange  I 

I.'  rotary  of  the  Interior. 

F.  <1.  Cottrell.  chief  metallurgist  of  the 
United  Stales  Bureau  of  Mines,  and  A.  E. 
Wells,  suiierlntendent  of  the  Salt  Lake  City 


station,  are  visiting  the  more  important 
Western  smelteries  in  connection  with  the 
smeltery-fume  work  being  done  by  the 
Bureau. 

R.  .\.  Lewis,  general  superintendent  of  the 
Lehigh  plant  of  the  Bethlehem  Steel  Co., 
has  been  appointed  general  superintendent 
of  the  Bethlehem  plants,  including  Lehigh, 
Saucon  and  Northampton  plants.  L..  W, 
Adams,  superintendent  of  the  Saucon  plant, 
has  resigned  and  has  been  succeeded  by 
Timothy  Burns,  of  the  Maryland  plant  of 
the  company. 

M.  A.  Hanna  «r  Co..  Cleveland,  has  un- 
dergone the  following  changes  in  the  firm: 
Robert  I..  Ireland  has  retired  from  mem- 
bership and  L.  C.  Hanna,  Jr.,  and  James  D. 
Ireland  have  entered  the  firm,  which  now 
includes  in  addition  L.  C.  Hanna.  Sr.. 
Mathew  Andrews.  H.  M,  Hanna.  Jr..  F.  B. 
Richards.  William  Collins  and  R.  F.  Orant. 
L.  C,  Hanna,  ,lr,.  has  been  for  some  time 
in  Alabama.  .lames  P.  Ireland  has  had 
charge  of  an  iron  property  in  Minnesota. 


Trade  Catalogs 


Societies 


Coming    Meetings 

American  In.stitute  of 

Mining    Engineers.  St.  Louis.  .  .Oct.       8-13 
Exposition  of  Chemi- 
cal   Industries New  York.  .Sept.  24-29 

American         Electro- 
chemical   Society.  .Pittsburgh.  .Oct.       3-6 
.\merican     Iron     and 

Steel  Association.  .Cincinnati  .Oct.  26-2  7 
American  Institute  of 

Metals     Boston    ....  Sept.  25-28 

National    .Association 
of  Purchasing 

Agents    Pittsburgh.   Oct.       9-11 

American  Society  of  Civil  Engineers — \ 
paper  entitled  'Three  l.'i-Cubic  Yard  Dip- 
per-Dredges as  Supplied  and  Used  on  the 
Panama  Canal"  was  presented  for  discus- 
sion at  a  meeting  in  New  York  on  Sept.  19. 
Tliis  paper  was  printed  in  the  August.  1917, 
Proceedings. 

American  Assoriation  of  Engineers,  at  its 
meeting  on  Sept,  .5.  organized  chapters  in 
St.  Paul.  Indianapolis  and  Milwaukee,  mak- 
ing a  total  of  seven  chapters.  The  national 
organization  has  over  2200  members.  Mem- 
bership is  being  extended  to  all  technical 
engineers  in  milit.ary  service  without  pay- 
ment of  initiation   fees  or   due-s. 

Mining  and  Metallnrgiral  Soriety  of 
America,  New  York  Section,  held  its  annual 
meeting  and  dinner  on  Sept,  12,  The  fol- 
lowing were  elected  as  offlcers  for  the  en- 
suing year:  H,  H.  Knox,  chairman;  J.  V. 
N.  Dorr,  vice  chairman  :  F.  F.  Sharpless. 
secretary.  Fedor  F.  Foss  and  Ivan  M. 
Goubkin.  members  of  the  Russian  Mining 
Commi.ssion.    were   entertained   as   guests. 

Iron  and  Steel  InslKnte  of  Great  Britain 
held  its  autumn  meeting  at  the  Institution 
of  Civil  Engineers.  I^ondon.  on  Sept,  20-21, 
The  following  papers  were  presented : 
"Present  Practice  in  Brlquettlng  of  Iron 
Ores."  G,  Barrett  and  T,  B,  Rogerson  ; 
"MIcrostructure  of  Commercially  Pure  Iron 
between  A,  and  A?."  W.  J,  Brooke  and  F, 
F  Hunting:  "The  Influence  of  Heat  Treat- 
ment on  the  Electrical  and  Thermal  Re- 
sistivity and  Thermoelectric-potential  of 
some  Steels."  E.  D.  (^ampbell  and  W.  C. 
Dnwd  •  "New  Impact  Testing  Experiments." 
G,  Charpv  and  A.  Cornu-Thenard  :  "Heat 
Treatment  of  Grev  Cast  Iron."  .1,  E,  Hurst: 
"Effec-t  of  Mass  on  Heat  Treatment."  E.  F. 
Law:  "Investigation  upon  a  Cast  of  Acid 
Open-Hearth  Steel."  T  P,  Morgans  and  P. 
Rogers  :  "The  Acid  Open-Hearth  Process." 
F,  Rogers  :  "The  Eggertz  Test  for  Combined 
Carbon  In  Steel."  .1,  H,  Whiteley ;  "Failure 
of  Boiler  Plates  In  Service  and  Investiga- 
tion of  Stresses  Occurring  in  Riveted 
Joints,"  E.    B.    Wolff 


Industrial  News 


■n 


Karl  llanselmann  *  Co.  have  moved  their 
ofllies   to    Laredo.   Texas 

II.  Kramer  *  Co.,  buyers  and  sellers  of 
metals  of  Chicago,  have  removed  their 
onico.  warehouse  and  foundry,  to  1324-44  W 
21  St    Place 

Harden  Co.,  Warren.  Ohio,  shipped  recent- 
ly to  n  customer  In  Oklahoma  n  full  car- 
load of  Heaver  Kiisv  Working  die  stocks 
and  Hininre  End  pipe  cutlers  It  claims 
that  this  Is  the  largest  shipment  ever  made 
mnslsling  entlrelv  of  hand  culling  and 
threading  tools  for  pipe.  The  cr>mpany  Is 
at  present  shljiping  on  an  average  more 
than  100  Heaver  tools  per  day  for  use 
on  Oovernment  work.  To  date  Beaver  tools 
have  been  furnished  In  (luanllllei)  up  to 
300  to  14  of  the  16  army  c»nlonmenls  be- 
ing built. 


Volute  Centrifugal  Pumps.  Worthington 
Pump  and  Machinery  Corp  .  11.^  Broadway. 
New  York  Bulletin  W-6no-A  Pp  32 ; 
6x9  in,  ;  illustrated 

Pressure.  Open  Top.  Elevated  and  Tanlc- 
Car  Tanks,  Reservoirs  and  Vats,  Walter  A 
Zeinicker  Supply  Co  .  St.  Louis.  Mo  Bulle- 
tcn  No,   224,      Pp,    2:    3J  x  8J    inches. 

Belt  Buyers'  (iuide.  Chas.  A.  Schieren 
Co..  30-38  Ferry  St..  New  York.  Booklet. 
Pp.  24  ;  4  X  8J  in.  ;  illustrated.  This  con- 
tains data  on  the  care  of  belting  of  value 
to  those  charged  with  the  purchase  or  care 
of  belts. 

Hardinge  Coniral  Ball  and  Pebble  Mills. 
Hardinga  Conical  Mill  Co..  120  Broadway. 
New  York.  Sectional  Catalog  No.  7.  The 
several  sections  of  which  this  catalog  is 
composed  are  devoted  to  descriptions  and 
uses  of  the  dilTerent  types  of  mills. 

1918  Year-nook.  Western  Electric  Co, 
Pp,  1160.  Contains  over  50.000  items.  .\ 
handbook  of  electrical  supplies.  In  additio-i 
to  the  plan  of  uniform  list-price  and  basi  ■ 
discount,  inaugurated  three  years  ago. 
manufacturers'  list  prices  are  shown  on  c»^r- 
tain  standard  lines  for  the  convenience  o 
those  who  prefer  to  buy  on  the  manufac- 
turers' discount  or  who  desire  an  ind  - 
pendent   means  of  checking  invoices. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each 
British  patents  are  supplied  at  40c.  each 
Alloys — Process  of  Treating  Allovs,  Har- 
old Edwin  Cleaves.  Washington.  D.  C 
(U.  S.  No.  1.235.655:   Aug,   7,   1917.) 

Ammonium  Fluorides — Process  of  Pro- 
ducing ..\mmonium  Fluorides,  Howard  F, 
Chappell.  New  York.  N.  Y'..  assignor  to 
Mineral  Products  Corporation,  New  York. 
N.  Y.  (U.  S.  .No.  1.235.552:  Aug.  7.  1917) 
Casting  Apparatus — Edwin  C.  Washburn. 
Englewood.  N.  J.  (U.  S.  No.  1.235,744; 
Aug.  7.  1917.) 

Centrifugal  Casting-Marliine.  William 
H,  Millspaugh.  .Sandusky.  Ohio,  assignor  to 
Sandusky  Foundry  and  Machine  Co..  San- 
dusky. Ohio.  (U.  S.  No  1.235.994  :  Aug  7. 
1917.) 

Furnace — Electrical  Induction  Furnace. 
James  R,  Wyatt.  Philadelphia.  Penn..  a.s- 
.signor  to  the  Ajax  Metal  Co  .  Inc.  Philadel- 
phia. Penn.  (U.  S.  No,  1.235.629  :  Aug.  7. 
1917. » 

Furnace — Lateral-Channel  Induction-Fur- 
nace. James  R.  Wyatt.  Philadelphia.  Penn.. 
assignor  to  the  Ajax  Metal  Co..  Inc..  Phila- 
delphia. Penn.  (U.  S,  No,  1,235.628  :  Aug. 
7.   1917) 

Furnaces — Improvements  In  and  Relat- 
ing to  Furnaces,  Alexander  Constatlne 
lonldes.  Jr.  London.  W,,  England.  (Brit 
No.    105.810) 

Furnares — Improvements  In  and  Relat- 
ing to  Tilting  Furnaces,  Samuel  William 
Price.  Ixmdon.  W  C.  England.  (Brit,  No 
105.381  ) 

Magnesium  Deoxldlier — Process  for  the 
Production  of  an  Alloy  Containing  Mag- 
nesiimi  and  Serving  for  the  Peoxidizalion  of 
Cast  Iron  or  Steel.  ChemLsche  Fnbrik 
Orleshelm.  Frankfort-on-MaIn,  Germany. 
(Brit    No.   100.848.) 

Melalllp  Sulphides — An  Improved  Procens 
for  the  Prod<ictlon  of  Metallic  Sulphlde«( 
Chas  Owen  Grimih.  Fife.  Scotland,  (BrlC 
No     105,830) 

Mine  ,-\lr — lnipro\-ed  Method  .ind  App 
ratus  for  Cooling  Mine  Air.  Hugo  Junker 
Frnnkenburg.  Germany,  (Brit,  No 
730) 

Moulds — Hot -Top  for  Moulds  Charles 
Duncan,  Buffalo  N  Y  (IT  S  No  l."' 
068:    Aug    7.    1917  ) 

Safety  l4»mps  —  Improvements  In  Mine 
Safety  Lamps  John  Henrv'  Rothwell  ar 
John  Roberts.  Lancaster.  England  (Br 
No.    106.046) 

Steel  Ingots  —  Improvements  In  CastlBj 
Steel  Ingots  W  G  Armstrong.  NewcastI* 
on-Tyne,  England,     (Brit,  No,  105.617) 

Steel  Ingots — Improvements  In  the  Manu- 
facture of  Steel  Ingots  George  Alexnndw 
Wilson.  Middlesbrough,  England.  (Brit 
No    105. 87B) 

Washing  and  Classifying  —  Improve 
Washing  ond  Classifying  Apparatus  fo 
Ores.  Guslnvp  PInetle.  Saone-«t-Lolrf 
France       I  Brit     No     105.690.) 
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SAN  FRANCISCO — Sept.  15 
Shasta  County  Labor  Trouble,  according 
to  dispatches,  is  settled  and  operations  have 
been  resumed  by  Balalilala,  Mountain 
Copper  Co.,  Mammoth  Copper  Mining  Co. 
and  other  small  producers.  The  strikers 
went  back  on  a  basis  of  former  wages 
subject  to  revision  after  a  state  board  of 
Investigation  makes  its  report  of  cost  of 
living   in    district. 

Coinstock  Kxploration  and  Development 
was  rapidly  advanced  during  the  month  .of 
August  and  included  both  the  North  End 
and  the  Gold  Hill  mines,  particularly  the 
Union-Mexican  and  the  Sierra  Nevada  in 
the  North  End  and  the  Jacket  in  the  Gold 
Hill  district.  The  Union  is  sinking  on 
ore  at  the  2700-ft.  level  and  the  Mexican 
is  driving  west  on  the  2900-ft.  level  with 
face  of  drifts  in  porphyry  and  stringers 
of  quartz.  On  the  Consolidated  Virginia, 
the  east  winze  from  the  2500  to  2800 
was  equipped  with  a  view  of  extending  the 
crosscuts  to  the  main  Comstock  and  east 
veins  on  the  2700-  and  2800-ft.  levels.  De- 
velopment from  the  winze  is  now  prac- 
tically under  way.  The  Sierra  Nevada 
is  working  on  the  2500-  and  2600-ft. 
levels  and  advancing  a  new  east  cros.scut 
on  the  2700-ft,  level  near  the  Union 
north  line  and  in  the  vicinity  of  the  ore 
development  on  this  level  in  the  Union. 
The  Jacket,  in  the  Gold  Hill  district,  ha.s 
completed  a  large  amount  of  developinent 
at  the  surface  tunnel  workings.  The  tun- 
nel from  point  near  collar  of  Jacket  shaft 
has  been  opened  back  to  the  west  vein 
nearly  to  the  north  boundary  line.  Mill- 
ing-grade ore  has  been  disclosed  on  the 
vein.  In  the  early  days  the  extraction 
in  this  tunnel  was  confined  chiefly  to  the 
high-grade  ores;  some  of  the  old  filling  re- 
cently taken  out  assays  as  high  as  $12  a 
ton.  The  vein  contains  two  kinds  of  ore, 
free  gold  to  the  north  and  manganese-silver 
to  the  south.  The  free-gold  ore  is  crushed 
and  submitted  to  the  ordinary  processes  of 
amalgamation,  concentration  and  cyanida- 
tion.  The  silver  ore  goes  from  the  rock 
breaker  to  a  Hardinge  .steel-ball  mill,  which 
grinds  to  150  mesh  and  the  process  is  then 
through  Dorr  thickener,  Pachuca  agitators 
and  Oliver  filter.  This  improvement  in  the 
mill  is  of  recent  installation  and  was 
completed  about  Aug.  1.  The  Comstock- 
Phoenix.  situated  in  Six-Mile  Canyon,  east 
of  the  Comstock  main  lode,  is  advancing  de- 
velopment work  by  deepening  the  winze 
beneath  the  stopes  of  the  upper  level. 
This  mine  has  made  great  progress  both 
in  development  and  extraction  of  ore  of 
high  grade  and  has  every  apparent  pros- 
pect of  developing  into  a  larger  producer 
at  depth.  In  the  entire  Comstock  region 
the  indications  are  for  great  advancement 
in  development  and   production. 

Blue-Sky  Law  of  California  initially  ap- 
plied only  to  original  issues  of  shares  of 
stock  or  other  securities  and  was  frequently 
evaded  by  wildcat  companies  organized  in 
other  states,  who  issued  all  their  shares  to 
promoters.  These  promoters  brought  them 
into  California  for  resale  as  their  personal 
property,  thus  evading  the  supervision  of 
the  State  Corporation  Department.  In 
many  of  these  ca.ses  the  purchaser  was 
ilefrauded,  A  new  act  was  drafted  by  H.  L. 
Carnahan.  commissioner  of  corporations, 
and  adopted  by  the  last  legislature,  requir- 
ing that  every  person  or  company  engaged 
in  the  sale  of  securities  in  California, 
whether  issued  in  this  state  or  elsewhere, 
must  secure  a  certificate  of  authorization 
to  act  as  a  broker.  The  law  (in  effect 
July  28.  1917)  provides  that  a  broker  must 
hear  a  good  business  reputation  and  that 
the  license  may  be  revoked  if  it  appears 
that  the  person  or  company  is  about  to 
engage  in  a  fraudulent  transaction.  This 
makes  it  possible  for  the  commissioner  to 
exercise  a  degree  of  supervision  over  all 
securities  sold  in  the  state.  It  is  provided 
also  that  copies  of  advertising  such  securi- 
ties for  sale  must  be  filed  with  the  de- 
partment so  that  misleading  or  otherwise 
fraudulent  advertising  may  be  prohibited. 
A  more  explicit  and  simple  form  of 
procedure  is  also  provided  in  the  applica- 
tion for  authority  to  issue  securities,  and 
adequate  powers  of  examination  and  in- 
quiry are  given.  The  law  provides  also  for 
a  new  fee  system  based  upon  a  percentage  of 
the  par  value  of  the  securities  proposed 
to  be  issued.  So  the  department  has 
greater   opportunity   to   assist    in    the   reor- 


ganization and  reconstruction  of  failing 
enterprises  which  may  require  assistance. 
An  amendment  of  the  Civil  Code  adopted 
by  the  last  legislature  providing  for  partial 
distribution  of  assets  when  of  advantage 
to  stockholders  and  without  injury  to 
creditors,  also  gives  greater  opportunities 
for  corporations  to  conduct  their  business 
in  a  business-like  and  unrestricted  manner. 
The  blue-sky  law  as  first  adopted  by  the 
legislature  and  put  into  effect  by  the  cor- 
poration department,  worked  a  hardship  on 
a  great  many  corporations  and  especially 
upon  small  mining  operators.  There  is  a 
disposition  now  upon  the  part  of  corpora- 
tions, large  and  small,  to  obey  the  law, 
although  there  are  still  some  clauses  that 
could  be  improved  to  the  betterment  of 
industries  operated  by  corporations  and 
companies.  The  mining  industry  of  Cali- 
fornia has  usually  received  a  setback  every 
time  a  new  law  was  pas.sed.  In  the  last 
two  years,  however,  the  California  Metal 
T'roducers  Association  has  brought  about, 
by  active  work  in  and  out  of  the  legisla- 
ture, some  changes  which  have  been  of 
direct  benefit  to  the  industry.  The  asso- 
ciation was  fortunate  in  its  initial  organi- 
zation in  securing  the  services,  as  president, 
of  Albert  Burch,  a  mining  engineer  of 
high  standing,  and  the  services  of  Robert 
I  Kerr  as  "secretary.  Mr.  Kerr  was  at 
the  time  of  his  appointment  a  member  of 
the  legislature,  which  position  enabled  him 
to  be  of  greater  benefit  to  the  mining 
industry  in  preventing  the  passage  of  bad 
laws  than  one  outside  of  the  legislature. 
BUTTE — Sept.  18 
(By   Telegraph) 

Anaconda  Resumed  Operations  at  its 
mines  and  smelteries  on  Monday,  Aug.  17. 
many  m.en  among  .strikers  and  "locked-out" 
employees  returning  to  work.  However, 
force  at  both  mines  and  smelteries  is  com- 
paratively small  and  operations  will  neces- 
sarily be  limited  for  some  time. 
BUTTE Sept.     l.T 

Anaconda  Interest  in  Gas  Fields  of  Mon- 
tana is  assured  by  a  deal  arranged  witn 
the  Montana  Canadian  Oil  Co..  whereby  a 
large  acreage  of  oil  lands  in  northern 
Montana  will  be  controlled  by  C.  P.  Kelley. 
\'ice  president  of  the  Anaconda  Copper 
Mining  Co.,  John  D.  Ryan  and  others.  It 
is  now  proposed  by  the  Montana  Canadian 
Oil  Co.  to  sell  outright  all  of  its  holdings 
to  Mr.  Kelley  and  associates  who  proposed 
to  organize  an  operating  and  a  selling  com- 
pany. The  Montana  Canadian  stockholder-? 
are  to  be  given  a  stock  interest  in  the  new 
companies  in  exchange  for  their  present 
holdings.  The  company  has  developed  one 
large  gas  well,  and  it  was  understood  that 
the  Anaconda  company  was  to  pipe  the  gas 
to  Great  Palls  for  fuel  at  the  smeltery 
there,  and  that  Anaconda  would  advance 
the  money  for  a  controlling  stock  intere.st. 
A  circular  letter  sent  to  stockholders,  an- 
nouncing a  special  meeting  for  Oct.  1,  gives 
the  first  information  about  a  different  deal. 
A  Montana  company  is  to  be  formed  for 
development  and  operating  purposes,  and 
a  foreign  corporation  to  handle  and  sell 
the  product.  It  is  announced  that  Montana 
Canadian  stockholders  will  be  given,  in  ex- 
change for  their  stock,  one-tenth  of  the 
capitalization  of  the  two  new  companies 
"up  to  $9,000,000  expended  by  such  cor- 
porations in  developing  the  fields  and  mar- 
keting the  product."  It  is  predicteH  that 
Montana-Canadian  will  be  another  Montana 
Power  Co.    in   importance. 

DENVER. — Sept.    14 

Colorado  S<-liool  of  Mines  trustees  elected 
Dr.  V.  C.  Alderson  president  despite  the 
large  amount  of  sworn  testimony  filed 
against  him.  His  reappointment  is  in  di- 
rect opposition  to  the  desires  of  many 
alumni  members  of  the  mining  profes.sion. 
Three  members  of  the  board  of  trustees, 
H.  M.  Rubey.  a  small  banker  and  politician, 
of  Golden,  J.  T.  Smith,  a  newspaper  re- 
porter of  Denver,  and  A.  E.  Carlton,  of 
Cripple  Creek,  voted  for  Alderson ;  Prank 
G.  Willis,  president  of  the  board,  and  min- 
ing engineer,  of  Cripple  Creek,  and  O.  R. 
Whitaker,  mining  engineer,  of  Denver,  and 
member  of  the  alumni  association  of  the 
school,  voted  against  him.  Practically  the 
whole  faculty  was  reappointed  with  the 
exception  of  H.  B.  Patton,  head  of  the  de- 
partment of  geology,  and  the  onlv  man 
on  the  faculty  of  national  reputation.  His 
removal  is  purely  tlie  result  of  spite  work. 


The  reappointment  of  Alderson  could  have 
been  prevented  by  prompt  action  by  ths 
governor,  and  it  is  deeply  regretted  by 
many  alumni  that  for  the  good  of  this  fa- 
mous .school  of  mining  engineering  Governor 
Gunter  lacked  the  courage  to  act. 

LEADVILLK,   COLO. — Sept.    14 

Large  Manganese  Orebody  has  been  dis- 
covered in  the  Bohn  property  on  Carbonate 
Hill.  The  shoot  as  now  opened  is  15  ft. 
wide.  12  ft.  high  and  45  ft.  long.  Neither 
the  top  nor  end  of  the  deposit  has  been 
cut.  The  ore  lies  close  to  the  Cloud  City 
fault.  Numerous  assays  taken  from  the 
deposit  show  it  to  run  40%  mangasese,  8'",^ 
silica  and  140',  iron;  no  test  for  phosphorus 
yet  made.  An  output  of  100  tons  daily 
will  be  extracted. 

Harrison  Recovery  Works  is  the  title 
assumed  by  a  new  company  of  Leadville 
men  recently  organized  for  the  purpo.se  of 
recovering  the  metals  from  the  slag  dumps 
of  the  old  Harrison  smeltery,  situated  near 
the  south  end  of  Harrison  Ave.  These 
dumps  represent  the  di.scard  from  the  first 
smelting  industry  of  the  Leadville  district  : 
and  thorough  assaying  has  shown  them  to 
contain  from  six  to  300  oz.  of  .silver  to  the 
ton.  Several  large  pieces  of  bullion  have 
been  found  on  the  dumps  during  the  sam- 
pling campaign.  The  plan  of  the  new  com- 
pany is  to  repair  the  old  blast  furnaces 
and  resmelt  the  slag,  recovering  the  metals 
in  a  ratio  of  10  tons  of  slag  to  one  ton  of 
matte.  At  this  rate,  out  of  every  500  tons 
of  slag  treated.  50  tons  of  matte  will  be 
recovered  which  wiJU  contain  a  minimum  of 
300O  oz.  silver.  Preparations  are  being 
made  to  handle  200  tons  daily  or  6000  tons 
a   month. 

SALT  LAKE  CITY — Sept.  14 

Utah  Coal  Operators  on  Sept.  1  set  coal 
prices  according  to  the  President's  recently 
published  order,  awaiting  meanwhile  a  pos- 
sible adjustment.  A  statement  by  coal-mine 
owners  in  this  section — submitted  to  Doctor 
Garfield  through  Utah  representatives  in 
Congress — sets  forth  that  before  the  war, 
contracts  were  generally  entered  into  at 
prices  much  below  the  President's  schedule 
and  that — in  view  of  increased  operating 
costs — companies  filling  contracts  at  prices 
much  lower  than  the  schedule  will  not  be 
able  to  operate  their  mines  except  at  groat 
loss,  if  they  are  prevented  from  filling  other 
orders  at  prices  higher  than  those  published 
by  tlie  President.  Eighty  i)er  cent,  of  the 
product  for  the  coming  year,  it  is  stated,  has 
been  sold  in  advance,  either  under  contract 
or  on  standing  orders,  and  the  companies 
are  now  prohibited  from  selling  the  pre- 
pared grade,  known  as  lump  coal,  at  prices 
they  have  been  receiving.  It  is  pointed  out 
that  Utah  coal  mines  furnish  fuel  to  six 
states,  including  Utah,  and  that  the  supply 
is    falling   short    of   the    demand. 

W.*LL.\CE.  IDAHO — Sept.  IS 
Bunker  Hill  &  Sullivan  company's  right 
to  smelt  its  own  ores  will  be  contested 
in  the  courts.  The  first  step  toward  this 
end  will  be  taken  when  arguinent  upon 
the  application  for  an  injunction  restrain- 
ing the  company  from  smelting  its  ores  and 
to  compel  compliance  with  the  25-year  con- 
tract with  the  American  Smelting  &  Refin- 
ing Co.  will  be  heard  in  the  Pederal  court 
in  Portland  on  Oct.  18.  The  complaint  filed 
by  the  A.  S.  &  R.  Co.  is  a  voluminous  docu- 
ment and  gives  much  interesting  informa- 
tion regarding  the  relations  of  the  two  com- 
panies and  the  great  value  of  the  Bunker 
Hill  product  in  the  profitable  operation  of 
plaintiff's  smelting  pl.ants.  The  story  be- 
gins in  1905.  when  the  Bunker  Hill'  con- 
tracted its  ores  running  from  30  to  75'^ 
lead  to  the  smelting  company,  it  being  op- 
tional with  the  smelter  to  take  the  product 
below  30c;  or  above  75';f.  The  contract 
was  entered  into  following  the  purchase  of 
the  Tacoma  smeltery  from  the  Bunker  Hill 
company,  and  it  is  alleged  in  the  complaint 
that  plaintiff  would  not  nave  purchased  the 
Tacoma  plant  had  it  not  felt  secure  in  ob- 
taining the  Bunker  Hill  ores  during  the  25 
years  covered  by  the  contract.  The  con- 
tract provided  for  revision  every  five  years 
and  at  the.se  periods  the  Bunker  Hill'  com- 
pany would  be  entitled  to  the  same  freight 
and  treatment  rate  at  which  the  majority 
of  the  ores  of  the  Co'ur  d'.VIene  district 
was  being  shipped.  In  1910,  the  end  of  th« 
first  five  years,  the  Bunker  Hill  was  given 
a  concession  which  amounted  to  about  85o, 
per  ton,  but  the  real  tlash  occurred  in  1915. 
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On  iliiv  31,  1915,  the  Hercules  contract 
with  the  A.  S.  &  R.  Co.  expired  and  the 
smelting  company  refused  to  renew  it  on 
the  same  terms.  It  had  been  entered  into 
three  years  before  and  presumably  has  some 
connection  with  the  elevation  of  Harry  Lt 
Day  to  the  presidency  and  management 
of  the  Federal  Mining  and  Smelting  Co.  It 
was  the  most  favorable  A.  S.  &  R.  contract 
in  the  district,  providing  for  a  freight  and 
treatment  rate  of  $14  per  ton,  .said  to  be  $2 
lower  than  the  Bunker  Hill.  The  refusal  to 
renew  the  Hercules  contract  was  soon  fol- 
lowed by  the  retirement  of  Mr.  Day  from 
the  head  of  the  Federal  and  the  negotiations 
by  the  Hercules  people  for  the  Northport 
smeltery.  The  day  following  the  expiration 
of  the  Hercules  contract.  June  1.  was 
the  date  for  revision  of  the  Bunker  Hill 
contract.  With  the  Hercules  out  of  it, 
the  majority  of  the  ores  shipped  from  the 
district  were  represented  by  the  Federal, 
owned  by  the  smelting  oompany,  and  ship- 
ping under  a  lower  contract  than  that  of  the 
Bunker  Hill.  Under  the  circumstances  the 
demand  of  the  Bunker  Hill  for  a  revision 
of  the  terms  of  its  contract  was  refused. 
The  following  October  the  Bunker  Hill  & 
Sullivan  company  made  definite  announce- 
ment that  it  would  build  a  smelter.v  for  the 
treatment  of  its  ore:;  and  those  of  other 
mines  of  the  districi.  The  smeltery  was 
completed  about  three  months  ago.  hut  up 
to  this  time  only  one  furnace  has  been 
blown  in  on  account  of  inability  to  get 
coke.  It  is  also  learned  that  no  ore  from 
the  Bunker  Hill  mine  has  vet  been  treated 
and  that  shipments  are  going  forward  as 
usual  under  the  contract  with  the  A.  S.  &  R. 
Co.  The  Bunker  Hill  smeltery  is  under  con- 
tract to  treat  Hecla  rre.  which  with  oth»r 
smaller  producers  requires  all  present  ca- 
pacity. The  feeling  here  is  that  the  Bunker 
Hill  company  must  have  gone  thoroughly 
into  the  legal  points  involved  in  the  al- 
leged violation  of  contract  before  making 
the  large  investment  in  the  smeltery  and 
therefore  feels  secure  in  its  position. 

JEROME.  ARIZ. — Sept.  13 
I/abor  I'nion  L,oral.  No.  79,  of  the  Inter- 
nation,al  Union  of  Mine.  Mill  and  Smelter 
Workers,  held  a  special  election  on  Friday 
to  choose  a  new  president  and  vice  presi- 
dent. Daniel  Jones  was  elected  president 
receiving  166  votes  to  58  for  Andrews.  The 
small  number  of  votes  cast  was  a  disap- 
pointment to  union  leaders,  but  the  election 
of  Jones  waf  a  disappointment  to  mine 
superintendents.  Jones  is  considered  the 
worst  agitator  in  the  union.  Temme  was 
bad  enough  but  Jones  is  worse.  He  is  com- 
monlv  regarded  as  an  1.  W.  W.  at  heart  if 
not  a  member.  The  first  thing  Jones  did 
after  his  election  was  to  advocate  the  repeal 


of  the  present  constitution  and  by-laws  and 
the  adoption  of  new  ones  enabling  the  union 
to  strike  on  a  moment's  notice.  _He  wishes 
the  executive  committee  to  be  given  power 
to  call  strikes.  T;*re  is  some  talk  of  a 
strike  for  minimum  wage  of  either  $5  or  $S 
a  day,  the  more  radical  wanting  to  demand 
$6.  The  mining  operators  do  not  expect  a 
strike  to  materialize.  The  union  has  not  the 
funds  to  carry  on  an  extended  strike  and 
can  expect  no  help  from  Butte,  Miami, 
Globe,  Clifton.  Morencl  or  Bisbee, 

.ST.  i.ori.s.  MO. — Sept.  7 
Mi8»auri  Cobalt  Co.,  which  has  taken  over 
the  old  North  .\merican  L.ead  property,  at 
Fredericktown.  in  Madison  County,  is  spend- 
ing approximately  $1,000,000  in  its  new 
development  The  main  output  will  he 
nickel,  cobalt  and  copper,  with  lead  as  a  by- 
Ijroduct.  secured  frotn  the  "sulphide  zone" 
that  usually  underlies  the  lead-bearing  "St. 
Joe"  dolomite  and  occurs  in  the  top  of  the 
"LaMotte"  sandstone.  A  500-ton  mill  is  be- 
ing erected  and  a  furnace  plant  that  will 
be  operated  under  the  Kirkpatrick  process 
for  the  separation  of  the  nickel  from  the 
cobalt.  The  former  North  American  plant 
has  been  scrapped,  as  it  used  the  Hibenette 
process  and  produced  about  five  tons  of 
c -pper  and  three  to  four  tons  of  metallic 
nickel  and  cobalt  oxide  per  day.  The  com- 
pan\  is  being  financed  by  M.  J.  O'Brien,  of 
Canada,  with  T  J.  McTeer.  as  superintend- 
ent The  adjoining  Schulte  property  has 
been  extensively  drilled  and  a  shaft  was 
l-eing  sunk  by  the  late  H.  J.  Cantwell.  of 
St.  I^uis.  but  since  his  death,  the  work 
has  stopped.  This  property  will  now  be 
taken  over  by  a  stock  company  under  A.  P. 
Macklev.  the  Desloge  banker,  who  will  con- 
tinue tlie  shaft,  now  over  240  ft  deep,  to  the 
lead-bearing  horizon  and  later  continued  to 
the  sulphide  zone  for  nickel,  cobalt  and 
copper.  The  lead  occurs  at  about  270  ft . 
while  the  other  sulphides  are  about  40  ft. 
deeper 

JOPLIX.  MO. — Sept.  1.5 
Sale  of  Sequoah  Leaxe  and  Mill  to  the 
Haynes  companv.  of  Miami,  is  announced, 
for  $250,000.  C  .A  Farnum.  of  Joplin, 
was  principal  owner  of  Sequoah,  which 
was  developed  about  five  months  ago.  J. 
W.  Hawthorn,  of  Miami,  is  principal  stock- 
holder and  manager  for  Haynes  company. 
Entertainment  of  MemberN  nf  A.  I.  M.  E. 
when  they  come  here  from  St  Louis  early 
in  October  is  being  arranged  Number  of 
local  operators  will  attend  the  St.  Louis 
meeting  and  return  with  the  engineers  A 
hook  is  being  prepared  here  offering  full 
information  about  this  district,  and  the 
program  of  business  and  entertainment  is 
such    that    virtually    every    moment    of    the 


visitors'  time  will  be  taken  up  after  they 
reach  the  district.  Victor  Rakowskj-,  of 
Joplin.  is  chairman  of  the  general  com- 
mittee for  the  meeting,  and  B.  P.  Butler, 
of  Joplin,  Is  secretary. 

Iloriiontal    Core    I>rillinK    is    to    be    tried 

out  for  the  first  time  in  this  district  in 
the  drifts  of  the  Blue  Mound  Mining  Co., 
west  of  Baxter  Springs.  Kan.  The  core 
drill  that  has  been  working  for  some  time 
putting  down  a  test  hole  for  the  Ramage 
mine,  at  Century.  Okla..  will  be  moved  to 
the  Blue  Mound  property  next  week.  The 
hole  at  the  Ramage  property  was  put  down 
about  400  ft.  by  diamond  drill,  and  70  ft. 
of  ore  was  shown.  At  times  the  going 
W.1S  slow,  particularly  in  some  blue  flint 
that  was  encountered,  and  It  is  reliably  re- 
ported that  while  the  Ramage  people  paid 
$3  per  ft  for  the  work  it  cost  the  Sullivan 
company,  which  owns  the  drill,  nearer  $5 
per  foot. 

TORONTO Sept.    16 

Continued  RlKe  in  Silver  Price  is  stimulat- 
ing production  at  the  Cobalt  mines,  and  as 
employees  are  getting  a  bonus  of  25c.  a  day 
for  every  lOc.  rise  above  GOc,  the  wages  are 
so  high  that  there  are  plenty  of  men.  Min- 
ers are  now  getting  $4.50  a  da.v  and  th»' 
prospects  are  that  they  will  shortly  receive 
$4.75  if  silver  continues  to  sell  over  $1. 
There  is  talk  of  reopening  several  old  prop- 
erties that  were  unable  to  pay  under  former 
prices  but  should  yield  good  returns  now, 
and  probably  several  of  these  properties  will 
be  opened.  High  silver  Is  having  a  bad  ef- 
fect o!i  some  of  the  outside  industries,  as 
the  high  wages  at  the  mines  are  drawing 
men  from  all  other  industries.  Some  of  the 
big  lumber  companies  are  ha\ing  a  hard 
time  to  get  men  and  the  pulp  companies 
have  been  forced  to  Increase  wages  to  meet 
the  competition  from  the  mines. 

New  Gold  Discovery  is  reported  in  Coul- 
son  Township,  about  10  mi.  northeast  of  the 
town  of  Matheson  on  the  Temiskaming  .% 
Northern  Ontario  Ry..  and  adjoining  Munro 
Township.  The  mineralized  zone  is  at>out 
50  ft.  in  width  and  is  cut  with  numerous 
small  veins  and  stringers  in  which  visible 
gold  and  tellurides  occur.  .Vbout  50  claims 
have  been  staked.  The  original  disc-overy 
claims  are  under  option  to  Edward  A. 
Clark,  of  Boston.  Mass..  and  have  been 
sampled  by  Leighton  Stewart,  mining  en- 
gineer of  New  York.  Development  work 
will  be  Immediately  undertaken.  Another 
imi)ortant  find  has  been  made  on  the  Ander- 
son farm,  near  Bourke's  Station,  where  a 
vein  has  been  stripped  for  300  ft.  and  Is 
stated  to  show  high  gold  content.  About  50 
sacks  of  ore  have  been  taken  out.  Prospec- 
tors are  actively  at  work   in  the  \1cinity. 
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ALASKA 

COPPER  SHIPMENTS  for  August  of 
ore,  malte,  etc.,  to  I'nited  States  were  11.- 
787  gross  tons  containing  3,891.621  lb. 
copiier. 

KK.VNECOTT  (Kennecott) — Production 
of  copiwr  for  August  amounted  to  7.048.- 
000  lb  comparing  with  3.5S",'iOO  lb.  In  July 
and  5,848,000  lb.  In  June.  The  strike  endei 
July  7  ;  running  now  at  normal  capacity. 

ARKANSAS 

Marlon    County 

AUnrST  .SHIPMENTS  from  the  northern 
Arkan.sas  field  was  62  cars  of  zinc  ore  and 
one  car  of  lead  ore.  Much  ore  Is  still  In 
bins,  operators  hoping  for  higher  price. 

KINf;  Ml.NES  (Buffalo) — I>>a.sed  by 
owner.  H  T  Hule.  lo  W.  N  Anderson. 
Development   work   will  start   at  once. 

rjROUNnilOO  fBuffnlo)  — T>atelv  taken 
over  bv  the  J  A  N  Co  Mill  site  sur- 
veved  and  erection  of  mill  will  start  as 
noon  a."  marhlnerv  can  be  purcha.sed. 
Charles  Holman,  engineer:  Andrew  Chrla- 
tensen.  general   mananrer. 

ARIZONA 


Iran      I  whfisp     head. 

Samo.^!  <;..in|.<rs.  rh.Tre-.-  ihnt  I.  'W.  W. 
ORitalors  were  enrouragi.d  by  copper  pro- 
flurers    to     discredit     the     lBl>or    movement. 


Most  of  miners  deirortcd  from  Bisbee  were 
union  members,  it  is  claimed,  and  not  I.  W. 
\V.   men. 

Oils    County 

MIAMI  (Miami)— Running  four  sections 
of  mill  or  about  two-thirds  normal  capacity. 
Reported  that  during  shutdown  alteration? 
have  been  made  In  mill  to  avoid  Infringing 
flotation  patents. 

Greenlee   County 

LABOR  SITUATION  In  Morencl  reported 
to  be  unchanged,  the  Detroit.  Shannon  and 
Arizona  properties  closed  down  since  early 
In  July  .show  no  signs  of  resumption. 
Proposal  of  local  business  men  to  have 
arbitration  board  apiwlnted  by  the  Oovern- 
ment  not  acted  upon  either  by  mine  man- 
agers or  union  leaders.      No  disturbances. 

Marlrnpa    County 
ARIZONA       MOLYBDENUM       (Wlcken- 
lurg)  — Mill    operating,    making    1500    lb     of 
c(  ncenlrales    In    eight-hour    shift.       Present 
enpncity  of  BO  Ions  will  l>e  doubled 

Mnhave    roaiil.T 

UNITED  EASTERN  MININO  CO.  (Ont- 
man)  —  During  August  treated  7200  tons 
of  ore.  vleldlng  $177,000.  Extraction  was 
96  8-^;. 

NEW  TENNESSEE  MININO  CO.  (Chlo- 
ride)— Oood  ore  In  North  drift.  240-ft.  level, 
and  sinking  resumed.  Contract  made  for 
sinking  to  Bon-ft.  level.  O.  J.  Rldenour. 
superintendent 


C.  O.  D.  (Chloride) — Taken  on  lease  and 
bond  by  Rico  Consolidated  Mining  Co.  which 
plans  "to  reconstruct  and  operate  old  mill 
and  mine.  Noted  producer  in  |>a»t.  Rico 
Con-solidated  headed  l>y  K.  W.  Wilde,  vice 
president.  Desert  Power  and  Water  Co. 
W.  J.  Hennessy.  superintendent. 
Yavapai    County 

ARIZONA  BINC.JIAMPTON  (Mayer)  — 
Diamond-drill  exploration  to  l>e  started  soon 
on  lower  levels  Mill  treating  approximately 
200  tons  dally  of  3';  ore  Shipping  ore 
n%"erages  between   13  and   14 'I. 

JEROME  VERDE  (Jerome) — Drift  south- 
west from  cros!<cut  within  2B  ft.  of  U.  V. 
Extension  line  discontinued:  4-ft.  width 
shows  copper  specks  Performed  SBO-ft 
underground  work  last  month.  New  800- 
cu  ft  air  compressor  ordered.  North  drill 
hole  where  .strike  was  reported  la-st  April 
ctintlnued    but    without    n-sults 

CALUMI-rr  &  JEROME  (Jerome)— No.  1 
crosscut  shows  over  100  ft  of  slate  forma- 
tion with  ittlxed  ore.  No  2  cros.scut  o|M<ned 
saine  material  Drift  from  No  1  in  about 
7r.  ft  with  no  change  encoimtered.  Winze 
sunk  In  No.  1  and  drift  started  with  better 
showing  No  high-grade  ore  found,  but 
low-grade    in   considerable   quantity    proved. 

VENTURE  HILL  (Jerome)— Special  di- 
rectors' meeting  held  to  borrow  $25,000  for 
Immediate  development  Urescott  and  I»p 
Angeles  stockholders  advancing  money  on 
lO'-'r  basis  and  2R.O00-sbare  Imnus.  secured 
bv  mortgnm'.  Shaft  down  200  ft.  withir 
fii)  ft.  of  tunnel  level      Will  attempt  to  slnh 
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600  ft.  below  tunnel  level  without  any  new 
machinery.  Shaft  in  schist  carrying  chal- 
copyrite  and  bornite,  making  good  showing. 
E.   L.   Bartholomew,  superintendent. 

CALIFORNIA 

Amador    County 

BUXKER  HILL,  CONSOLIDATED  (Am- 
ador Cit.v) — Licensed  to  construct  flume  to 
carry  sand  and  tailings. 

Butte  County 

CHROME  MINING  reported  started  at 
Big  Bar  Mountain  on  property  owned  by 
Swayne  Lumber  Co.  Estimated  that  lono 
tons  of  ore  may  be  mined  before  winter. 
Ore  will  be  shipped  by  trucks  to  the  West- 
ern Pacific  Ry. 

CALAVERAS  AND  MORGAN  (Melones) 
— Recently  reopened  and  being  operated. 
Idle  for  the  last  30  years. 

ROTAL  MINE  (Mokelumne  Hill) — H.  S. 
Chapman,  superintendent  of  Stockton  Ridg^e. 
taken  bond  on  this  and  Lucas  propei-ty. 
Lucas  mine  in  past  produced  about  $100.- 
000  above  146-ft.  depth.  Main  tunnel  is 
830  ft.  long.  Royal  is  south  extension  of 
Lucas.  Situated  about  IJ.  mi.  from  Moke- 
lumne Hill  and  within  short  distance  of 
electric  power  lines. 

In.vo  County 

SKIDDOO  (Skiddoo)  —  Reported  ore 
worked  out  and  mine  closed  down  per- 
manently. Some  powder  and  other  sup- 
plies being  sold.  Similar  reports  have  been 
circulated  before  and  it  is  not  improbable 
that  the  old  mine  may  again  be  reopened. 
Has  been  large  producer,  sometimes  prop- 
erly and  sometimes  badly  worked. 
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R.  S.  STOCKTON,  of  San  Francisco,  re- 
ports company  is  being  formed  to  take  over 
property  consisting  of  16  patented  claims 
in  old  Kernville  dL-^trict.  Property,  idle  for 
years  on  account  of  litigation,  was  formerly 
large  gold  producer. 

Nevada   County 

EAGLE  BIRD  (Washington) — Unwater- 
ing  progressing  rapidly.  Compressor  re- 
cently installed.  Water  cleared  to  below 
300-ft.    level    and    retimbering   shaft   begun. 

L^NION  HILL  (Grass  Valley) — Rich  ore 
reported  disclosed  on  lower  level.  Shaft 
recently  deepened  and  extensive  develop- 
ment undertaken  to  open  this  and  Georgia 
vein. 

Sha8ta    County 

MAMMOTH  COPPER  (Kennett)— E.sti- 
mated  production  for  August  is  1,725,000  lb. 
copper.  Continued  to  house  and  board  strik- 
ers until  they  returned  to  work. 

AFTERTHOUGHT  (Ingot) — New  flota- 
tion plant  operating  on  trial  run  of  ore. 
Employing  20  miners.  Old  dump  being 
sorted  and  shipping  to  Mammoth  smeltery 
at  Kennett.  Product  hauled  by  motor  cars 
to  Bella  Vista  and  thence  by  rail. 

Siskiyou    County 

BORSE,  GREEN  &  DUCK  COPPER  CO. 
(Hornbrook) — W.  J.  Green  to  begin  devel- 
oping holdings  in  Ike's  Gulch,  adjoining 
Gray  Eagle  property  on  northwest. 

GOLD  MINES  (Hornbrook) — D.  M.  Watt, 
of  Butte,  Mont.,  and  David  D.  Good,  of 
Ashland,  developing  group  of  gold  mines  in 
Sterling  district,  purchased  for  $10,000. 
Expect  to  sell  to  Butte  residents. 

McKEEN  (Callahan) — James  McKeen,  Jf 
Los  Angeles,  owner,  reports  necessarv  to 
reduce  number  of  men  on  account  of  short- 
age of  water ;  15  men  now  employed  in 
development.  Unless  there  is  rain  will  have 
to  close  down.  Experiments  to  discover 
successful  metallurgical  method  for  ore 
treatment.  Flotation  not  altogether  suc- 
cessful. 

Stanislaus   County 

GUSTINE  MAGNESITE  CO.  (Oakland) 
— Permit  to  i.ssue  6656  shares  capital  stock 
at  $1  to  A.  E.  Needham  and  C.  H.  Johnson 
for  lease  to  operate  unpatented  magnesite 
claims  and  to  sell  3328  shares  to  W,  J. 
Maguire  for  $4000,  to  be  used  in  installing 
equipment. 

Trinity    County 

FIELDS  (Weaverville) — Situated  on  Mt. 
Bally,  10  mi,  from  Weaverville.  Develop- 
ment contract  completed,  disclosing  some 
high-grade    ore. 

Tuolumne   County 

NTMAN  CONSOLIDATED  (Sonora)  — 
Recently  inspected  by  R.  W.  Barrett  and 
F.  G.  Mudgett,  of  San  Francisco. 

YOSEMITE  (Jamestown)  —  Shaft  below 
500-ft.  point  and  crosscuts  being  driven  to 
intersect  veins  that  produced  good  ore  in 
old  workings.  Equipped  with  modern  ma- 
chinery. 


COLORADO 
Boulder   County 

LULU  B  (Ward) — Being  unwatered  and 
repaired. 

BOULDER  TUNGSTEN  PRODUCTION 
CO.  (Boulder) — Producing  regularly;  mill 
running  at  capacity. 

Gilpin  County 

CROWN  POINT  (Central  City) — This 
property  at  head  of  Virginia  Gulch  will  be 
reopened. 

TEXAS  (Central  City) — Property  on 
Yankee  Hill  reopened.  Development  work 
on  shoot  of  lead-silver  ore. 

NELLIE  B  (Central  City) — New  shaft 
house  built  and  electric  hoist  installed ; 
property  on  King  Flat,  above  Nevada- 
ville. 

Gunnison    County 

NEW  GRAPHITE  DISCOVERY  made  in 
Slaughterhouse   Gulch,    near    Pitkin. 

ETHIOPIAN  (Pitkin) — Small  crew  of 
men    mining   graphite. 

DAY  STAR  (Pitkin) — Development  work 
under   way. 

Lake  County 

DAVIS  (Leadville) — Shoot  of  manganese 
ore  opened  on  bottom  level.  Contract  made 
and  will   ship  soon. 

BARTLETT  TUNNEL  (Leadville)  — 
High-grade  lead-silver  ore  opened  by  lessees 
on  this  property  in  Sugar  Loaf  district. 
Shipi)ing    100   tons   per   month. 

FIRST  NATIONAL  (Leadville) — This 
Iowa  Gulch  mine  worked  by  lessees.  Ship- 
jiing  lead-silver  ore.  opened  on  300-ft.  level. 
Shaft  will  be  retimbered  and  development 
resumed  on  this  level. 

La    Plata    County 

BESSIE  G  (Laplata) — Shipping  high- 
grade  telluride  ore. 

COLUMBUS  (Laplata) — Main  vein  cut 
1080  ft.  from  portal  and  raise  connection 
made  with  old  shaft  workings.  Large 
shoot   good-grade   ore   opened. 

Mineral    County 

HAPPY  THOUGHT  (Creede) — Produc- 
ing sih'er  ore  from  stopes  and  drawing 
old  stope  filling.  Ore  treated  at  Hum- 
phreys   flotation   mill, 

Ouray    County 

CAMP      BIRD      (Ouray) — Tunneling      at 
rate  of  16  to   17  ft.   in  24   hours.      Boarding 
and  bunk  house  to  be  built  at  tunnel. 
Park    County 

THREE  JAY  (Alma) — Operating  Paris 
mine.  Shipping  from  tunnel  level.  Mill 
operating  about  two-thirds  capacit.v.  Elec- 
tric   power    win    be    installed. 

MAY  QUEEN  (Alma) — Being  opened  by 
crosscut  tunnel,  now  in  800  ft.  ;  expect 
main  vein  will  be  cut  100  ft.  further.  Four 
small  veins  cut  ;  winze  on  one  opened  18- 
in.  shoot,  lead-copper  ore, 

San    Miguel    County 

AUGUST  CONCENTRATE  SHIPMENTS 
from  Telluride  district:  Liberty  Bell,  13 
cars :  Smuggler-Union  and  Black  Bear.  8 
cars  to  Durango  and  53  to  Blende;  Tom- 
boy, 6  to  Durango  and  41  to  Blende;  Car- 
ruthers  Leasing  Co..  2  cars;  Modena,  1  car, 

JURICH  LEASING  CO.  (Ophir)— Large 
shoot    milling-grade    ore   opened. 

MAYFLOWER  (Telluride) — Old  13,000- 
ft.  aerial  tramway  sold  ;  being  dismantled. 
Will    be    used    in    Gunnison    County. 

CARBONERO  (Ophir) — Power  line  of 
Western  Colorado  Power  Co.  extended  to 
mine  from  Ophir  Loop.  Recently  installed 
compressor  and  other  machinery  will  be 
electrically    operated. 
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RARE  METAL  (Breckenridge) — Gold 
producer  years  ago  being  cleaned  out  an(J 
repaired   to   produce   molybdenum  ore. 

BALD  MOUNTAIN  (Breckenridge) — New 
road  from  Golden  Edge  mill  to  upper  work- 
ings   completed  ;    shipping. 

KOKOMO  MILLING  CO.  (Kokomo)  — 
Mill  remodeled  and  two  AVood  flotation  ma- 
chines in.stalled.  Test  runs  being  made  on 
molybdenum  ore   from   Bryan  mine. 

Teller    County 

BERTHA  B  (Cripple  Creek) — Shipping- 
grade  ore  opened  on  300-ft.  level.  New  ore 
bins  built. 

NEW  BOSTON  (Cripple  Creek) — Lessee.^ 
producing  milling-grade  ore  from  this  Strat- 
ton    Estate    mine   on    Womack    Hill. 

GEORGI.V 

BAUXITE  properties  in  Wilkinson 
and  Floyd  Counties  are  under  negotiation 
by  the  Anaconda  Copper  Mining  Co.  Re- 
port also  states  that  a  representative  of 
the  company  was  .sent  to  Georgia  to  perfect 
arrangements  for  operation  of  the  ^roiier^ 
ties. 


ID.\HO 

Shoslione    County 

PIKE  CREEK  RAILROAD  contract  for 
con.struction  work  was  awarded  to  Twohy 
Brothers.  Work  will  begin  at  once.  Com- 
pany estimates  branch  will  cost  $400,0i'0 
anci  with  favorable  weather  conditions  it 
should   be    completed    within    three    months. 

CHICAGO-BOSTON  (Wallace) — Cross- 
cut from  shaft  at  200-ft.  depth  encoun- 
tered oreshoot  developed  in  tunnel  and  in 
cros.scut  100  ft.  above.  Crosscut  penetrated 
\'ein  10  ft.  all  in  lead  ore.  Property  being 
developed  under  bond  to  the  Days. 

HIGHLAND  -  SURPRISE  (Kellogg)  — 
Shipments  interrupted  by  closing  of  Ana- 
conda smelteries.  Announced  that  new 
smelting  contract  secured  and  shipments 
will  be  resumed  at  once.  Assessment  levied 
of  Ic.  to  pay  up  all  indebtedness.  Enlarg- 
ing mill  and  putting  in  new  compressor  and 
hoist. 

STEWART  (Kellogg) — Development  on 
Denver  claim  consists  of  two  levels,  90  ft 
apart  vertically  connected  by  raise.  Upper 
tunnel  driven  200  ft.  exposing  4  ft.  high- 
grade,  lead-zinc  ore  carrying  silver.  Nabob 
claim  also  showing  favorable  results.  At 
Tuscarora,  Nev.,  new  mill  being  installed 
to  be  in  operation  in  60  davs ;  hoist  and 
other  new  machinery  ready.  Work  on 
original  Stewart  claim  expected  to  show 
profitable  results.  W.  A.  Beaudry,  in 
charge. 

MICHIGAN 

Copper 

KEWEENAW  (Calumet)  —  Increased 
force  with  new  boarding  house  and  has 
opened   new  stopes. 

FRANKLIN  (Demmon) — Hoisting  1100 
tons    daily;    some    times    as    high    as    1400- 

MICHIGAX  (Rockland) — Bought  moto> 
truck  for  hauling  rock  to  railroad ;  will 
mill   6000  tons  at  Winona  soon. 

HOUGHTON  (Houghton)  —  Paving  ex- 
penses from  small  workings  until  Superior 
finds  something  on  31st  level  recentlv 
opened. 

CALUMET  &  HECXA  (Calumet )—Dailv 
tonnage  now  94!il,  including  810  tons  of 
Tamarack  rock.  By  transference  of  Tam- 
arack's conglomerate  rock  to  its  own  mil'is, 
three  stamps  are  now  unemployed ;  well 
suited   for  amygdaloid   rock. 

SOUTH  LAKE  (Lake  Mine) — Connected 
6th  level  with  that  of  Lake  on  South  lode 
No.  3,  by  1650-ft.  drift  ending  in  75-ft.  in- 
clined raise,  holing  most  accurately,  for 
ventilation.  Makes  available  the  four 
south    lodes. 

NAUMKEAG  (Houghton)  —  Pres.  I. 
Parke  Channing,  after  inspecting  workings 
says,  "About  400  ft.  below  the  adit  or  sur- 
face level  a  northwest  drift  on  the  Pewabic 
lode,  about  200  ft.  from  shaft,  was  in  rock 
well  charged  with  copper." 

MINXESOT.* 
Cuyuna    Range 

NORTH  THOMPSON  state  Iea.s0  in  Cros- 
by will  ship  less  than  estimated  amount. 
This    is   partly   due    to    car   shortage. 

HILL  CREST  (Ironton)— Will  ship  for 
season  about  200,000  tons. 

ONAHMAN  (Ironton) — Stockholders  have 
agreed  to  consolidation  of  Onahman  and 
Algoma   mines. 

CUYUNA  MILLE  LACS  (Ironton) — Will 
have  two  new  electric  locomotives  and  two 
hoists.  New  cement-block  dryhbuse  has 
been  completed.  Cement-block  boiler  and 
engine  house  is  under  construction.  New 
steel  lieadframe  being  built. 
MISSOURI 
Joplin    District 

ADMIRALTY  ZINC  (Century,  Okla.)  — 
Will  build  another  400-ton  mill,  its  fifth  on 
lease  north  of  other  plants.  Sinking  on 
two  shafts  started.  Ore  run  at  about  200 
feet. 

EAGLE-PICHER  (Joplin)— Has  com- 
pleted "G"  plant  at  Picher.  a  300-ton  inill. 
Jigs  are  built  unusually  high  and  large. 
One  6-ceIl  sand  jig  has  cells  32  x  42.  Sep- 
arate sludge  building  housing  12  tables,  and 
two  50-ft.  Dorr  thickeners. 

RAMAGE  (Joplin) — To  change  new  350- 
ton  plant  at  Century  from  steam  power 
to  electric.  With  only  one  shaft  opened 
into  ore,  now  making  90  tons  of  concen- 
trates weekly  while  oi>erating  mill  but  single 
shift.  Will  sink  shaft  to  2on  ft.  soo.i. 
which  will  give  T.l-ft.   face  of  ore. 

TNSriRATIOX  (Joplin) — Completed  -lOn. 
ton  mill  on  lease  nartliwest  of  Picher,  Okla.. 
in  Kansas.  Has  field  shaft  in  good  ore 
at  250  ft.  ;  heavy  water  encountered  and 
sinking  of  last  16  ft.  was  made  under 
water  head  of  700  gal.  per  min.  ;  7-i". 
Gardner  pump  used.  Amos  Gipson,  Joplin, 
principal  owner.  Gustave  Hovel,  superin- 
(o"r!"it. 
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CENTUAL  LEAD  AND  ZINC  (Tar  River. 
Okla. )  — Is  sinking  sliaft  to  350  ft.,  whicli 
will  be  deepest  workings  in  Pichcr-rentury- 
Tar  River  section.  Good  lead  sliown  it 
this  depth  bv  drill  holes.  Plant  now 
makini;  two  cars  of  lead  and  one  of  zinc 
concentrates    weekly    from    25n-ft.    level. 

MOSTAXA 

Lewtx  and   Clark  roantr 

TRfE  FRIEND  (Helena) — Galena  ore 
In   175-ft.   shaft. 

SOrTHERN  (Helena) — Gold  ore  In  tun- 
nel face. 

STEMWINDER  (Helena)— Sinking  man 
xhaft   begun.      Steam  power  used. 

E.ASTERN  ST.\R  (Helena) — Gold  on 
coming  from  south   100-ft.  drift. 

TOWSLEY  MINING  CO.  (Marysville)  — 
One  20-ton  carload  from  Nile  mine  netted 
J993   at   smeltery. 

MARYSVILLE  GOLD  (Marysville)  — 
I.jirge  development.  Blocking  ore  for  mill- 
ing  plant 

COFFEE  MINE  (Helena) — Surface  ore 
showing  high  assa.vs  in  silver  and  lead  con- 
tents.     Taking   out   ore 

.<iilvrr   Kow   County 

E.\ST  BUTTE  (Butte)— Resumed  smelt- 
ing Aug  1 1  after  month  and  a  half  shut- 
down due  to  labor  troubles.  Last  20  days 
of    August     produced     1.6Tfi.3fio    lb.    copper. 

NORTH  Bl'TTE  (Butte) — First  suit  for 
damage  for  death  of  victim  of  recent  nre 
filed  Aug.  31.  bv  Fred  Sangwlti.  administra- 
tor of  e.state  of  Harry  Sang^vin.  Damages 
of  JST.fiOO  are  asked.  Numerous  suits  havo 
been  brought  against  company  by  survivors 
seeking  damages  for  suffering  and  in- 
juries. 

NEVADA 
Nye   County 

TONOPAH  ORE  PRODUCTION  for 
week  ended  Sept.  8  was  835G  tons  valued  at 
$141). 230.  comparing  with  !1374  tons  the 
previous  week.  Producers  were:  Tonopah 
Belmont.  2184  tons;  Tonopah  Mining.  1900 
tons;  Tonopah  Extension.'  2380  tons ;  Jim 
Butler.  750  tons  ;  West  End.  909  tons  :  Res- 
cue. 125  tons:  Halifax.  48  tons;  Ca-^h  Boy. 
50  tons. 

MANHATTAN  RED  TOP  MINING  CO. 
REORGA.NIZED  (  Manhattan) — Machinerv 
installed  and  exiiect  shaft  unwater?d 
shortlv.  l>;-ase  granted  by  1  nion  Amal- 
gamated covering  portion  of  Granny  claim 
adjacent  on  east  of  Red  Top.  Will  allow 
following  any  \-elns  into  the  Granny  prop- 
erty. 

WniTE  CAPS  MINING  (Manhattan)  — 
From  fifth  level.  155  ft.  from  shaft,  south 
crosscut  struck  fault,  which  is  regarded  as 
being  near  the  East  orehodv.  Started  Mag- 
azine crosscut  and  advanced  20  ft.  Roa«ter 
ahut  down  in  mill  owing  to  brickwork  in 
fireboxes  requiring  reinforcement,  and  caus- 
inif  mill  to  close  for  five  days;  expect  to 
resume  shortly  a.s  brickwork  practicallv 
completed. 

White     Pine    Connfy  

SALT  LAKE-TCNGSTONH  M'VI.^S 
(212  Kearns  Building.  Salt  Lake  City. 
Utah)— Situated  at  Tiingstonia.  40  mi.  west 
of  Gold  Hill.  Utah,  has  tunnel  extended 
1«S  ft.  and  cut  three  veins  showing  2'", 
lungRten  as  stated  by  L.  W.  Bobbins,  gen- 
eral manager. 

NKW  MKXICO 
Grant  Coonly 
EL  NORTE  COPPER  CO.  (Hanover) — 
Has  taken  over  29  claims  formerly  under 
ontlon  to  Chino  Del  Norte  Copper  Co 
W  A  Ulman.  of  New  York,  and  n.MSOclale-. 
are  raising  funds  for  development  G.  E 
Coxe.    of    Hanover,    genernl    manager. 

ORECION 

Jark>nn    Connt.r 

MfiLYBDENITE   DEPOSITS  under  lease 

and    being    developed    near    .Tacksonvllle    by 

K.     H      Richards    and     A      W      BBrlleft,     of 

Grants    Pass.  

QUICKSILVER  CLAIMS  near  Gold  Hill 
nperaling  with  three-pl4>e  Johnson  h  McKay 
furnace;  nine  retorts  to  be  added  soon 
Other  owners  ordered  same  retort  Installed. 
11    H.   Spencer,  manager 

Joaephlne    rnnnly 
DIAMOND     CREEK     CINNABAR     mine 
la    In   Of)eratlon       First    shipment    of   quick- 
silver  ready.      J.    W    Ehrman.   manager. 

COPPER  CAMP  (Waldo)— This  mine, 
recently  examined  hv  EnBtiii.  in'-n  Ilodv 
of  low-'frrade  ore  In  sle'  •  •   -everil 

cars   of    the    hlKh.-f    i  'o    Ta- 

romn         Stlunted     <.n  -k.     I« 

ml     west    of   here       G  mana- 

ger. 

»  OflAV-fllMMONS  (W^alrto) — This  plaeer 
ml    e   sold   to   George    M     Rslerlv   and   asso- 


ciates, of  Seattle,  for  »1 40.000  on  option 
taken  10  months  ago.  Sampling  done  h\ 
Lewis  Lavensaler  and  oThers.  Netted  J40.- 
000  annuallv  and  onlv  2-;  of  placer  ground 
worked  and  remartider  shows  gold  content 
equaling  that  of  ground  already  worked. 
George  M.  Esterly,  manager. 

UTAH 
Salt  Lake  County 

SILVER  SHIELD  (Bingham) — New  shaft 
completed  to  100-ft.  level. 

CARDIFF  (Salt  Lake) — Production  in- 
creased to  135  tons  ore  daily:  hauled  by 
teams.  Roads  down  canon  in  good  con- 
dition. 

.Summit    County 

PARK  CITY  shipments  for  week  ended 
Sept.  7  amounted  to  4.185.170  lb.  crude 
ore  and  concentrates.  There  were  eight 
shippers. 

BK5  FOUR  (Park  City) — Effort  being 
made  to  clear  up  affairs  of  this  company 
owning  mill  and  having  lease  on  tailings 
dump  at  Atkin.son.  Report  of  committee 
of  milling  men — G.  T.  Hansen.  E.  Gayford. 
K  o  Williams  and  C.  I.  Glassbrook — shows 
40.000  tons  tailings  available,  carrying  4. 7'"r 
zinc.  1.6<7r  lead.  3.2  oz.  silver  per  ton. 
Estimated  50';  of  sulphide  zinc.  20'7  of 
lead,  and  35 'J  of  silver  can  be  saved. 
Water  necessary  and  al.so  some  alterations 
to  mill.  With  operating  cost  of  $1  6fi  per 
ton  and  revenue  of  $1.85.  might  earn  money 
for  creditors. 

Tooele  Coant.v 

POLE    STAR   COPPBBB    CO.    (Gold    Hill) 

In    Kessler    winze    put    down    from    No.    2 

tunnel,  bismuth-copper  ore.  carrying  gold 
and  silver,  being  found  No.  1  tunnel  being 
driven  toward  point  under  inclined  shaft 
and  expect  to  mine  large  tonnage  when  con- 
nection is  made.  Main  shaft  going  down 
rapidly.  Pumping  plant  to  supply  water 
from  adjacent  property  has  been  ordered. 
Hauling  by   truck    to   railroad. 


Itah    County 

MILLER  HILL  (American  Fork) — Pros- 
pecting fissure  opened  1(>0  ft.  from  portal 
of  tunnel.  Mineralization  .showing.  Bunk 
house  in  process  of  construction.  Knights 
interested. 

SIIA'ER  SIDE  (.American  Fork) — Good- 
grade  silver-lead  ore  reported  on  limestone- 
(luartzite  contact  in  inclined  shaft  35  ft. 
deep  Tunnel  being  driven  to  cut  this  at 
greater  depth.      J.    E.   Beveridge.   president. 

WF.ST   VIRfJINI.V 

Mar-ihall  County 
UNITED  ZINC  SMELTING  CORPORA- 
TION (Moundsville) — Smeltery  completed 
and  ready  for  operation,  but  policy  at  pres- 
ent Is  to  await  advance  in  price  of  spelter. 
Now  producing  about  50  tons  sulphuric  acid 
per  dav  and  shipping  roasted  ore  to  Clark.s- 
burg    plant.      Otto    Proelfs,    superintendent. 

c.\N.\n.\ 

Rrltlxli  Cnliinihla 
GRANBY  CONSOLlTLVTirO  (Victoria)  — 
Reported  to  have  acquired  large  area  of 
inal  lands  In  district  between  I.,adysmith 
and  Nanalmo  on  Vancouver  Island  for  the 
manufacture  of  coke  for   I's  own   use. 

Ontario 

BUFFALO  (Cobalt) — Has  taken  option 
on  group  of  claims  in  Boston  Oeek 

TRETHEWEY  (Cohnlt) — Has  optioned 
property   in   Gowganda 

VlPriND  (Porcupine) — Is  considering  the 
ahutti;ig  down  of  the  property  until  return 
of  more  normal  conditions 

PROVINCIAL  (Colinit) — Clo.ied  down  for 
several  years,  has  been  purchased  by  brok- 
erage firm  of  Mark  Harris  ft  Co  .  and  will 
be  reopened 

UNITED  KIRKLAND  (KIrklnnd  I-nke)  — 
This  recently  oignnlzed  company,  cnnital- 
lied  at  $■_'. Olio. 000.  secured  group  of  claims 
known  as  the  Dodge-Ellis 

TECK-HUGHES  (KIrkland  Ijike)  —  Ar- 
rangements being  made  for  Installation  of 
additional  crushing  etiulpinent  to  be  In- 
stalled to  give  100-ton  capacity   per  day. 

ADAXAC  (Cobalt)  —  nevelonment  on  the 
3|0-fl    level  opened  series  of  rich  veins,  one 

Firoved  up  for  I2B  ft,  varying  In  width 
rom  3  to  10  In  .  and  good  milling  ore  for 
about  one   font    on   each   side 

LAKE  SIloilR  (KIrklnnd  Lake)  — 
Group  of  BufTnlri  men  have  taken  300.000 
shares  of  treasury  slock  at  40.-  n  shnre 
providing  ample  money  to  complete  the  mill 
and  put  the  propertv  on  n  producing  basis 
DAVIDSON  (Porcupine)  —  Preliminary 
report  slates  that  I6,ocio  ft.  of  surface  ami 
underground  development  accomplished 
during  the  last  nine  months.  Main  shaft 
down  3  47  ft.  and  n  large  tonnage  of  low 
Brn-le  ore   In  sight. 


HOLLINGER  CONSOLIDATED  (Tim- 
mins) — Development  has  added  largely  to 
reserves.  Drilling  to  depth  of  2000-ft. 
showed  that  numerous  veins  on  upper  lev- 
els persist  at  depth.  Force  now  numbers 
1200  men;  old  mill  operated  nearly  to 
capacit.v. 

MEXICO 
AMERICAN  SMELTI.NG  AND  REa='lN- 
ING  (120  Broadwav.  New  York) — Semi- 
annual reiiort  shows  that  all  its  Mexican 
mines  and  smelteries  are  now  operating 
except  properties  at  or  adjacent  to  Chi- 
huahua and  Velardeiia.  Work,  however, 
is  carried  on  under  ditficulties  and  to  lim- 
ited extent.  (Jovernment  of  Mexico  is  en- 
couraging operation  and  labor  is  abundant. 
Company  purchased  cars  and  locomotives 
and  is  managing  its  own  railroad  transiior- 
tation.  High  cost  of  living  causes  much 
suffering  and  comiiany  is  importing  and 
selling  necessities  at  cost  and  has  increased 
wages.  Is  stated  to  be  earning  a  net  in- 
come from  Mexican  properties  for  first  time 
in   three  years. 

VENEZUELA 
SOUTH  AMERICAN  MINES  SYNDI- 
CATE (Aroa) — Production  has  been  great- 
1'-  increased  according  to  consular  report. 
Most  of  copi)er  exported  is  mined  by  this 
companv.  Copper  ore  exported  from  Jan.  1 
to  Aug.  15  amounted  to  20,519  tons,  in- 
cluding 690  tons  of  matte,  valued  at  $452.- 
065. 

CHItE 
BETHLEHEM      CHILE      IRON      MINKS 
CO.      (La     Higuera,     Coquimbo) — Capitali- 
zation   increa.sed    from    $4,ooo,000    to    $10.- 
000,000. 

BR.XDEN  (Sewell) — August  production 
of  copper  amounted  to  4,512,000  lb.,  compar- 
ing with  fi. 015.000  lb.  in  July,  and  2,616.000 
lb.     in    Augu.st.     1916. 

CHILE  COPPER  (Chuquicamata) — Re- 
port for  second  quarter  ended  June  30, 
1917  shows  22.513.314  lb.  copper  produced 
comparing  with  22.525.796  lb.  in  the  first 
quarter.  Ore  treated  was  741.371  dry  ton.-<. 
averaging  1.68',;.  Net  copper  .saving  was 
82.90'-;.  Cost  of  copper  produced,  includ- 
ing all  items,  is  given  as  12.22c.  per  lb.  . 
high  delivery  cost  of  3.69c.  due  to  abnormal 
ocean  freights  and  insurance.  Undivided 
profits  for  the  quarter  were  $2,807,898,  com- 
puted on  a  basis  of  27.71c.  per  lb.  for 
copper. 

SP.MN 
RIO  TINTO  STRIKE  was  ended  in  latter 
part   of   August   and    miners   have   resumed 
work. 

BELfilAN   CONC.O 
UNION  MINIERE  DU  HAUT  KATANGA 
(Ellzabethvllle) — .Vugust       production       of 
copper  was   5.445.362   pounds. 

SOUTH     AFRICA 

TRANSV.\AL  GOLD  PRODUCTION  In 
August  was  766.658  oz..  or  $15,640,120.  This 
is  a  decrea.se  of  1189  oz.  from  July,  and 
a  decrease  of  24,522  oz..  as  compared  with 
August.  1916.  For  the  eight  months  ended 
Aug.  31.  the  total  output  was  6.174.204  oz. 
In  1916.  and  6.087.433  oi — or  $125.827.24.l 
— In  1917  ;  a  decrease  of  86.771  o«..  or  1.4'r 
this  year. 

GOLD  PRODITCTION  of  Rhodesia  li 
July  was  $1,675,167.  a  decrease  of  I0.4'"r 
as  compared  with  July.  1916.  For  the  seven 
months  ended  July  30.  the  total  was  $12.- 
197  639  in  1916  and  $10,089,662  In  1917; 
a  decrease  of  $2,107,977.  or  17.S'^'r.  this 
vear.  Production  In  Rhodesia  other  than 
gold  In  July  Included  18.428  oz.  sliver.  366 
tons  copper.  4  tons  wolframite.  993  to-is 
asbestos.  S233  tons  chrome  ore  and  44.690 
Ions  coal  There  were  55  carats  of  dia- 
monds  reiKirted 

GEDUI.D  PROPRIETARY  MINES.  LTD 
(Johannesburg.  Transvaal!  —  Report  of  16lh 
general  shareholders'  meeting  shows  ca- 
pacity of  plant  Increased  to  monthly  aver- 
age of  26,915  tons,  or  19.640  tons  yearly 
Increase  Average  yield  was  $3.77  per  ton; 
working  cost  i>er  ton  of  ore  milled  was 
$2  66.  the  Increase  owing  to  higher  cost  of 
supplies,  war  bonuses  and  payments  to 
dependents  of  employees  on  military  ser- 
vice amounted  to  20c  p<'r  Ion  ;  total  profit 
was  $776,361  iilus  $76,963  from  sundry 
revenue;    net    profit    was   $730,540 

CHOSEN 

ORIENTAL  CONSOLIDATED  (ITnsan)  — 
Cable  report.  August  cleanup.  $112. 8B0. 
July  bullion  amounted  to  $94,989.  divided 
as  follows  Tabovvie  mill.  $22,408:  Tarn- 
col  $17  009;  Malbong.  $12,834:  Tarnrol 
cWnlde  plant.  $40,039  :  Maibong  tube  mill 
$2697.  Milled  In  July  25.000  tons  compnre.l 
to  25  970  Ions  In  June  Poor  cleanup  for 
July  owing  to  severe  rains  partlv  (loodlnK 
Taracol  mine  and  ore  was  taken  fi-om 
dump  and  other  lean  places  Also  low 
extrarllon  In  all  reduction  works. 
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SILVER  AND  STERLING  EXCHANGE 

Sterl- 
ing 
Ex- 
change 

Silver 

Sept^ 

Sterl- 
ing 
Ex- 
change 

Silver 

Sept. 

New 
York, 
Cents 

Lon- 
don» 
Pence 

New- 
York, 
Cents 

Lon- 
don, 
Pence 

r3 

14 
15 

4  7550 
4  7550 
4  7550 

98J 
100  5 

loo; 

50 
51 
51 

17 

13 
19 

4  7550 

4.7550 
4  7550 

102! 
1031 
105! 

52 

New  York  (juotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Sept. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

26 

BJ 

8i 

7J 

U 

(C'lbi 

62J 

©9 

@!8  90 

@!8i 

26 

8 

81 

7J 

14 

@26| 

62J 

®8 

@8 

(ft' 8} 

26} 

8 

8 

7j 

IS 

@26J- 

62J 

(5.8 

@8 

@8} 

26 

8 

8 

7  95 

17 

@26! 

62} 

@8 

@8 

@8  15 

26 

7  90 

7  95 

18 

0-26! 

62 

8 

@7  95 

(ai8.15 

26 

7J 

7  75 

7  95 

19 

(S'26J 

61! 

(318 

(ai7.90 

@.8. 15 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  (or  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes: 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  0.05  to  0.  lOc.  below  that  of  electrolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  1 7c.  per  1 00  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  I7c.:  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13. 1  cents. 
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19 
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137 

245 

2435 
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The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2.240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange    at    4.80.  £15  =  3.21c.  ;       £20=4. 29c.; 

£30  =  6.43c.;     £40  =  8.57c.;     £60=  12.85c.         Varia- 
tions, £l=0.2Uc. 


Metal  Markets 

NEW  YORK — Sept.  19 
The  most   interesting  thing   in   the   metal 
markets  this  week  was   lead,   which  experi- 
enced   a    sharp    decline.      The    other    inetals 
were  dull  and  about  stationary  in  price. 

Copper — The  little  burst  of  activity  that 
we  reported  last  week  continued  through 
Thursday,  Friday  and  Saturday,  on  a 
diminishing  scale,  although  with  a  slight 
further  advance  in  price.  Beginning  with 
Monday,  the  market  became  very  dull  and 
offers  to  sell  at  small  concessions  were 
made.  However,  for  those  days  quotations 
are  scarcely  more  than  nominal,  any  weak- 


ness in  tone  simply  reflecting  nervousness 
in  quarters  that  become  uneasy  whenever 
inquiries  cease.  It  is  doubtful  if  any  con- 
siderable quantities  of  copper  could  have 
been  bought  at  concessions,  especially  in 
view  of  the  fact  that  one  of  the  largest 
producers  is  out  of  the  market  owing  to  the 
result  of  the  strikes,  while  another  import- 
ant producer  withdrew  this  week  in  order 
to  conserve  its  supply  for  Government  re- 
quirements. 

The  situation  in  Montana  has  greatly 
improved.  According  to  advices  dated  Sept. 
18,  the  Anaconda  company  had  about  half 
the  normal  working  force  in  its  mines,  pro- 
ducing about  half  the  usual  quantity  of  ore. 
At  Anaconda,  four  sections  of  the  concen- 
trator had  been  put  in  operation  and  prep- 
arations to  resume  smelting  were  being 
made,  more  men  being  available  than  were 
needed. 

Copper  Sheets  are  quoted  at  35c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
W^ire  is  quoted  nominally  at  31c.  per  lb., 
f.o.b.   mill. 

Tin — This  market  was  about  stationary 
during  the  week.  The  aggregate  of  trans- 
actions was  smaller  than  in  the  previous 
week,  total  sales  having  probably  been  in 
the  neighborhood  of  500  tons.  At  the  close. 
Straits  tin  was  quoted  at  61lc.  and  Banka 
at   59i. 

Lead — The  reduction  in  price  by  the 
American  Smelting  and  Refining  Co.,  which 
we  foreshadowed  in  our  last  report,  mate- 
rialized quickly,  a  cut  to  9c.  being  made  at 
about  11  a.m.  on  Thursday.  This  price  was 
immediately  cut  by  other  producers,  offers 
to  sell  at  as  low  as  Sic,  New  Y'ork,  being 
made  on  the  same  day.  On  the  following 
day  a  round  lot  was  sold  at  8.45c..  Septem- 
ber delivery,  while  on  Monday  a  large  lot 
for  prompt  delivery  was  sold  at  8gc.  The 
American  Smelting  and  Refining  Co.  having 
failed  to  develop  business,  naturally,  in 
view  of  the  circumstances,  on  Tuesday,  at 
3  p.m..  reduced  its  price  to  8c. ,  and  at 
that  figure  made  sales,  but  on  Wednesday 
its  price  was  again  shaded.  Sales  of  about 
2000  tons  during  the  week  were  reported  to 
us.  There  is  some  encouragement  in  the 
fact  that  on  the  decline  producers  were  able 
to  sell. 

Zine — Small  sales  were  made  at  but  little 
change  in  price.  The  sales  included  a  few 
lots  for  export.  The  efforts  to  lift  this  mar- 
ket proved  futile,  sellers  being  unable  to 
induce  buyers  to  take  the  step  from  8i  to 
85  cents. 

The  arrangements  that  were  made  on 
Aug.  24  between  the  Navv  Department  and 
the  Zinc  Committee  for  10.000,000  lb.  of 
grade  A  spelter  at  12Jc.,  and  2.750.000  lb. 
of  grade  B  spelter  at  12c.,  have  been  abro- 
gated and  the  Navv  Department  is  now  pro- 
ceeding to  obtain  by  direct  bids  such  quan- 
tities of  these  metals  as  it  needs. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100   lb.   f.o.b.   Peru.   111.,   less  S%   discount. 

Aluminum — Further  decline  occurred  in 
this  metal.  No.  1  ingots  at  New  York  being 
quoted  at  42(ff43c.  per  lb.,  with  market 
weak  even  at  that  price. 

Antimony — This  market  was  a  little  firm- 
er, but  the  amount  of  business  transacted 
was  very  small.  We  quote  spot  at  15c. 
and   futures  at    14Jfi715c.,   c.i.f.    in   bond. 

Bismuth — Unchanged  at  $3.50  per  pound. 


Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.   per  lb.   for  electrolytic. 

Quirknilver — There  were  two  drops  in 
price  during  the  week,  first  to  $112,  then  to 
$110,  and  we  quote  the  latter  price  at  the 
close.  San  Francisco  reports,  by  telegraph, 
$112.50. 

Gold.  Silver  and  Platinum 

Gold  in  the  United  States,  Sept.  1,  is  esti- 
mated by  the  Treasury  Department  as  fol- 
lows :  Held  by  Treasury  against  gold  cer- 
tificates outstanding,  $2,103,511,429  ;  in 
Treasury  current  balances,  $199,475,578  ; 
in  banks  and  circulation.  $758,004,371  ; 
total.  $3,060,991,378.  This  is  an  increase 
of  $511,749,905  over  Sept.   1  of  last  year. 


Silver — This  metal  has  advanced  rapidly 
the  last  few  days,  not  so  much  on  account 
of  the  volume  of  the  business,  but  owing  to 
small  spot  supplies.  The  demand  for  future  i 
IS  not  very  keen  owing  to  the  uncertainty 
of  the  general  situation.  The  price  on  Sept. 
19  was  $1,055,  the  highest  quotation  at  New 
lork  in  about  27  years. 

Mexican  dollars  at  New  York:  Sept.  12. 
78c.  :  13,  78c.  ;  14,  80c.  ;  15,  80c.  ;  17,  82c.  : 
18,  83c, 

Platinum — Firm  at   $103(5)105. 

Palladium — We  quote  $125.  at  which  price 
sales  were  made. 

Zinc  and  Lead  Ore  Markets 

.loplin,  :Ho..  Sept.  15 — Blende,  per  ton 
high-grade,  $78.80;  basis  60%  Zn,  $75ffl65- 
calamine,  basis  407^  Zn,  $40(ai35.  Prices 
a  year  ago  were  $65.70,  $65055  and  $45® 
30,    respectively. 

Shipments  for  the  week  amounted  to 
9336  tons  comparing  with  12,922  tons  for 
the  previous  week  and  8690  for  correspond- 
mg  week  last  year.  For  the  year  to  date 
shipments  amount  to  364,269  tons,  an  in- 
crease of  108,269  tons  compared  with  last 
year. 

Platteville,  Wis.,  Sept.  15 — Blende,  basis 
60%  Zn,  market  weaker  but  quotations  un- 
changed at  $70  base  for  premium  grade 
down  to  $65  base  for  medium  grade.  Lead 
ore,  basis  80 7„  Pb,  $85  per  ton.  Shipments 
reported  for  the  week  are  2822  tons  of  zinc 
ore,  112  tons  of  lead  ore,  and  374  tons  of 
sulphur  ore.  For  the  year  to  date  the  fig- 
ures are  101,347  tons  of  zinc  ore.  4981  tons 
of  lead  ore,  and  20,016  tons  of  sulphur  ore. 
Shipped  during  the  week  to  separating 
plants,   3892   tons  of  zinc  ore. 

Other  Ores 

Chrome  Ore  —  Transactions  covering  a 
long  period  on  the  basis  of  90c.  per  unit 
per  ton  of  2000  lb.,  f.o.b.,  California,  for 
48',;  ore,  are  reported.  In  another  district 
on  the  Pacific  Coast,  the  following  prices 
are  offered:  For  ore  of  50%  grade.  85c. 
per  unit;  45%  grade,  75c.  per  unit;  40%: 
grade,  70c.  per  unit.  One  important  buyer, 
which  uses  the  lower  grades  of  ore,  within 
the  last  few  days  advanced  its  price  to 
60  (51 70c.  per  unit,  according  to  graiie.  In 
the  Eastern  part  of  the  country,  ore  as  low 
as  30%  chromic  oxide  has  been  selling  at 
70c.  per  unit  ever  since  the  beginning  of 
September.  There  appear  to  be  wide  ranges 
in  the  prices  offered  for  chrome  ore  accord- 
ing to  district  and  according  to  buyers  ;  and 
contracts  are  closed  at  widely  varying 
prices  according  to  the  foregoing  conditions 
and  the  knowledge  or  ignorance  of  sellers 
as   to   market   conditions. 

Manganese  Ore — Metallurgical  ore  con- 
tinues strong  on  the  basis  of  $1  per  unit 
for  ore  assaying  48%    manganese. 

Molybdenum  Ore  —  Small  business  was 
done  at  $2.20  per  lb.  for  molybdenite  con- 
taining 9fl%  of  molybdenum  sulphide.  Ore 
of  50%    grade  was  reported  sold  at  $1.35. 

Pyrites — Spanish  lump  quoted  at  155c. 
per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  35s.  for 
northern  ports,  40s.  for  south  Atlantic  and 
42s.  6d.  for  Gulf  ports, 

TunBHten  Ore  —  This  market  continued 
firm  at  unchanged  prices.  We  quote  $23  (^ 
25  for  high-grade  wolframite  and  $26  for 
high-grade  sheelite. 

Iron  Trade  Review 

NKW  YORK — Sept.  19 
The  fuel  situation  has  become  more  seri- 
ous since  the  fixing  of  the  $2  basis  for  bi- 
tuminous coal  and  present  and  future  effects 
upon  the  steel  industry  are  giving  no  small 
concern.  Eastern  producers  of  plates  and 
shapes,  says  "Iron  Age,"  have  been  facing  a 
shutdown  for  the  last  10  days  because  of 
short  shipments. of  gas  coal,  and  It  appears 
thiit  the  Government  must  actually  get  into 
the  business  of  supplying  coal  to  some  iron 
and  steel  producers  from  whom  it  has 
bought  material. 
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Di»>atisfaction  with  present  war  buying 
methods  grows  and  manufacturers  who  re- 
cently ceased  to  act  on  advisory  committees 
in  view  of  the  legal  Questions  raised  are  not 
likely  to  resume  this  relation.  Sentiment 
is  being  made  daily  in  favor  of  larger  pow- 
ers for  the  War  Industries  Board  and  the 
recognized  need  of  further  centralization 
may  explain  the  delay  in  announcing  iron 
and  steel  prices,  though  the  impression  in 
Washington  is  that  the  question  will  be  set- 
tled this   week. 

It  is  becoming  clearer  that  recent  con- 
tracting at  concessions  from  the  lately  firm 
levels  is  to  fix  with  a  certainty  the  supply 
of  material.  Consumers  may  believe  that 
the  quantities  available  at  Government 
prices  after  Government  needs,  general  con- 
tracts and  spot  demands  are  cared  for  will 
be  small. 

PITTSBURGH — .Sept.    18 

The  finished-steel  market  shows  no  dis- 
tinct signs  of  returning  activity.  There 
have  been  e.xpectations  in  the  last  fortnight 
that  jobbers  would  do  a  fair  amount  of  buy- 
ing for  fourth  quarter  but  they  are  not  tak- 
ing hold  to  any  extent  and  it  seems  probable 
that  with  their  policy  of  reducing  stocks  to 
the  absolute  minimum,  and  with  the  amount 
of  undelivered  tonnage  due  them  on  pre- 
vious contracts  they  will  not  have  much 
occasion  to  make  further  purchases  in  the 
next  few  wesjts. 

Manufacturing  consumers  are  well  cov- 
ered by  contracts  to  the  end  of  the  year  and 
some  of  them  probably  have  a  larger  con- 
tract tonnage  than  the.v  will  specify  against. 
The  next  buying  activity  of  this  class  would 
be  for  the  first  quarter  or  first  half  of  next 
year,  and  for  that  period  they  show  no  dis- 
position to  take  hold.  Their  position  is  that 
the  market  has  changed  from  a  sellers' 
market  to  a  buyers'  market  and  they  expect 
sellers  to  make  the  first  move,  and  as  the 
mills  are  still  well  filled  with  business  there 
is  no  disposition  to  make  this  move. 

Prices  continue  to  show  a  yielding  dis- 
position at  various  imints.  Galvanized 
sheets,  which  until  recentl.v  could  scarcely 
be  t>ought  at  10c. .  are  now  offered  at  9-50c. 
Black  sheets  are  offered  at  8.25c.,  represent- 
ing a  slight  decline.  Steel  bars,  which  re- 
cently declined  from  4.50c.  to  4c.  are  re- 
ported to  have  sold  at  3.50c.  in  one  or  two 
cases,  but  this  is  not  an  open-market  quota- 
tion. 

Mill  operations  have  shown  only  a 
slight  Improvement,  with  the  passing  of  the 
hot  weather,  the  chief  curtailing  influence 
being  the  insufficient  supply  of  coke.  The 
-Steel  Corporation  has  several  blast  furnaces 
out  of  commi.ssion  on  this  account.  A  strike 
ye.sterday  caused  the  banking  of  four  of  the 
six  Kliza  furnaces  of  the  Jones  &  Laughlin 
Steel  Co. 

Hearings  will  begin  on  Sept.  21  in  Wash- 
ington before  the  Senate  Committee  on  In- 
terstate Commerce  on  the  Pomerene  bill  to 
regulate  the  production,  sale  and  distribu- 
tion of  Iron  ore.  iron  and  steel  and  their 
product!". 

Pl«  Iron — Market  prices  continue  to  be 
practically  nominal,  there  being  no  Inquirv 
except  for  an  occasional  small  lot  fr>r 
prompt  shipment.  The  furnaces  appear  to 
be  well  sold  up  and  pig  Iron  is  regarded  a." 
scarce.  We  quote.  Bessemer.  $50;  basic. 
148;  foundry.  $50:  malleable.  $51^52.  fob 
vallev  furnaces  :  95c.  higher  delivered  Pitts- 
burgh. 

Sleel — It  Is  reported  that  there  have  been 
ofTerlngs  of  billets  at  $fi5  and  of  slabs  !.l 
$76.  while  sheet  bars  could  probably  be  had 
at  $75  .Tiso  Offerings  are  probably  confined 
to  middle  Interests,  as  the  mills  generally 
refuse  to  quote.  Demand  Is  extremely  lim- 
ited. 


Ferroalloys 


FerrnmangBnear — The  continued  light  de- 
mand and  the  offering  of  lots  nt  cut  prices 
ha.«ide\'e|o|>pd  into  an  open  decline  of  about 
$25  n  ton  Prompt  Is  .ivnllable  at  $350r„ 
375.  while  fourth  quarter  Is  not  over  $360. 
and  this  figtire  could  probably  he  shaded 
for  first  quarter  Consumers  show  no  dis- 
position to  take  hold  for  next  year. 
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Clarkdale,  Arizona,  United  Verde's 
Million  Dollar  Town 

By  T.  C.  ROBERTS 

Chief  En^neer,  United  Verde  Copper  Co.,  Clarkdale,  Ariz. 


A  modern  company  town,  built  according  to  the 
employees'  tastes  and  up  to  date, in  sanitation  and 
modei-n  equipment.  Floor-plan  'designs  are  given 
with  photog.raphs  of  the  various  standard  houses; 
also  some  approximate  cost  data. 

WHEN  the  United  Verde  Copper  Co.  decided  to 
build  its  new  smelting  plant  the  company  was 
confronted  with  the  problem  of  providing  dwell- 
ings for  its  employees.  After  considerable  preliminary 
work  had  already  been  done  the  problem  was  placed  in 


company  would  build  a  model  town;  that  it  would  be 
different  in  construction  from  the  usual  company-built 
towns  in  that  all  the  buildings  would  not  be  of  the  same 
design;  and  that  they  would  be  built  entirely  of  brick. 
In  order  to  get  the  individual's  ideas  on  design,  all 
employees  who  were  to  live  in  Clarkdale  were  requested 
to  submit  a  rough  sketch  showing  what  they  would  de- 
sire if  they  were  building  their  own  homes.  From  these 
sketches  a  number  of  standard  houses  were  planned 
containing  from  one  to  nine  rooms.  A  number  of  spe- 
cial houses  were  also  designed  to  meet  the  requirements 
of  employees  whose  ideas  could  not  be  satisfied  with  the 
more  modest  constructions.     Suitable  clay  beds  having 


VIEW   OF   THE   UPPER   TOWN,    CLARKDALE,    ARIZ. 


my  hands.  It  was  decided  to  build  a  town  to  take  care 
ultimately  of  seven  thousand  inhabitants.  The  new 
tovra  was  to  be  named  Clarkdale  in  honor  of  ex-Senator 
W.  A.  Clark,  the  principal  owner  of  the  United  Verde 
mine.  Jerome,  the  nearest  town,  was  about  si.K  miles 
away,  and  there  were  no  railroad  connections  between 
the  two  town  sites.  After  considering  the  problem  in 
all  its  phases  President  W.  A.  Clark  decided  that  the 


been  found  in  the  vicinity,  a  brick  plant  and  a  sand-and- 
gravel  washery  were  first  constructed. 

The  town  is  laid  out  in  two  districts,  known,  respec- 
tively, as  the  upper  town  and  the  lower  town.  In  the 
upper  town  are  all  public  and  mercantile  buildings  and 
residences  for  merchants,  professional  men  or  any  of 
the  employees  desiring  that  locality.  In  the  lower  town, 
which  is  nearer  the  smeltery,  residences  were  built  for 
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all  employees  who  preferred  that  section.  The  lota  in 
the  upper  town  are  32  x  120  ft.  and  in  the  lower  town 
they  are  30  x  90  ft.  The  streets  are  40  ft.  wide  be- 
tween curb  lines  and  60  ft.  wide  between  building  lines, 
allowing  10  ft.  on  each  side  for  sidewalk,  parking,  etc. 
A  10-ft.  lane  or  alley  divides  the  block  and  gives  access 
to  the  rear  of  all  buildings. 

The  principal  thoroughfare  on  which  the  business 
houses  are  situated  is  Main  Street,  which  is  55  ft.  be- 
tween curbs  and  75  ft.  between  buildings.  The  streets 
parallel  to  Main  Street  are  designated  as  First,  Second 
and  Third  North  Streets,  etc.,  and  First,  Second,  Third 
and  Fourth  South  Streets,  etc.  The  cross  streets  are 
numbered  from  First  Street  to  Seventeenth  Street,  in- 
clusive. The  residences,  which  will  be  described  more 
or  less  in  detail,  are  situated  on  alternate  lots,  thereby 


and  toilet  accommodations.  Separating  each  apartment 
is  the  yard,  or  patio,  from  which  this  style  of  house  gets 
its  name.  The  space  between  the  apartments  is  10  ft. 
wide  and  32  ft.  long,  closed  at  each  end  with  lattice- 
work and  gates.  These  houses  have  a  pleasing  appear- 
ance and  cost  approximately  $2300  each. 

The  residences  built  in  the  lower-town  site  consist 
of  two-,  three-  and  four-room  single,  and  two-room 
double,  cottages.  To  date,  there  have  been  erected 
twenty  three-room  houses  costing  $1600  each;  forty- 
five  four-room  houses  costing  $1250;  and  eighteen  dou- 
ble two-room  houses  costing  $2225.  These  cottages  are 
constructed  with  brick  exterior  walls  8i  in.  thick,  con- 
crete foundations  and  timber  joists  and  partitions.  A 
number  of  these  buildings  have  composition-roof  cover- 
ings, some  have  asbestos  roofs,  and  some  stained  cedar 


leaving  greater  space  between  them,  avoiding  a  crowded 
pfTect  and  making  it  more  pleasant.  Ornamental  iron 
fences  were  built  around  each  house. 

Due  to  the  exce.s.sive  heat  in  summer,  a  number  of 
houses  of  the  Mexican  patio  type  were  built.  Each 
patio  i.s  110  ft.  long  x  32  ft.  wide,  and  contains  five 
two-room  apartment,  under  one  roof.  The  exterior 
walls,  8'  in.  thick,  are  constructed  of  brick,  the  founda- 
tion and  floor  bring  of  concrete.  F.ach  apartment  has 
a  living  room  II  ft.  3i  in.  by  12  ft.  B  in.,  and  a  com- 
bination dining  room  and  kitchen  of  the  .xame  dimen- 
sions.   There  is  al.to  a  .'•leeping  porch  with  shower-bath 


l,.\KKIi.\I-K.     AKIZ 

.shingles.    The  walls  inside  received  two  coats  of  plaster 
and  a  sand  finish. 

The  residences  erected  on  the  uppor-town  site  consist 
of  forty-six  four-room  cottages  costing  $1700  each  and 
twenty  five-room  cottages  costing  $2(100  each.  They  are 
of  the  same  construction  as  the  lower-town-site  houses. 
The  five-room  cottages  have  hard-wood  flours  in  living 
and  dining  rooms.  These  rooms  are  divided  by  large 
arches,  supported  on  two  columns.  The  upper-town-site 
houses  have  a  front  porch  and  at  the  rear  a  sleeping 
porch.  The  styles  are  bungalow,  with  gabled  shingle 
roofs  stained  in  red  and  green  colors.    The  brick  selected 
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for  the  exterior  walls  are  of  different  colors  in  different 
buildings,  giving  a  harmonious  tone  throughout.  In 
addition  to  these  houses,  as  stated  before,  a  number  of 
special  houses  were  built,  costing  from  $3000  to  $10,000 
each. 

The  schoolhouse  is  two  stories  in  height.  The  founda- 
tions are  of  concrete;  the  beams  supporting  the  first- 
floor  joists  are  of  reinforced  concrete;  the  frame  con- 
sists of  steel  beams  and  columns,  and  the  exterior  cur- 
tain walls  of  brick.  The  brick  walls  are  13  in.  thick 
on  the  first  floor,  the  piers  being  carried  up  to  the  roof 
beams  at  a  uniform  thickness.  The  walls  between  the 
piers  in  the  second  story  are  9  in.  thick.  This  building 
is  111  ft.  long  X  61  ft.  3  in.  wide  and  contains  nine 
class  rooms,  a  library,  a  room  for  the  principal,  a  rest 
room  for  teachers,  and  an  auditorium  with  stage  for 


The  policy  adopted  in  deciding  upon  the  design  for 
business  houses  was  as  follows:  Notice  was  given  to 
the  public  that  applications  would  be  accepted  from 
those  desiring  to  engage  in  business  in  Clarkdale. 
When  the  applications  were  all  received  each  was  care- 
fully considered.  It  had  been  previously  decided  how 
many  shops  of  the  same  class  would  be  permitted,  due 
consideration  having  been  given  to  the  effect  of  exces- 
sive competition.  Each  successful  applicant  was  invited 
to  present  a  rough  sketch  showing  the  size  of  the 
building  that  he  would  require.  The  buildings  were 
then  designed  according  to  the  individual's  requirement.^ 
and  were  grouped  according  to  class  of  business  but  also 
with  regard  to  scenic  effect.  By  building  lodge  room.s 
and  offices  on  top  of  what  would  otherwise  be  one-story 
shops,  the  buildings  are  made  nearly  uniform  in  height 


POUR-ROOM   AND   FIVE-ROOM   COTTAGES,    UPPER  TOWN,    CLARKDALE.    ARIZ. 
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recitals,  etc.  The  size  of  the  class  rooms  is  24  x  30  ft., 
and  the  auditorium  36  x  48  ft.  exclusive  of  the  stage. 
The  heating  has  been  taken  care  of  by  a  steam  plant 
and  the  ventilating  by  a  plenum  system.  This  building 
cost  approximately  $60,000.  The  exterior  is  of  light 
buff  brick  with  dark  mortar  joints,  and  trimmings  in 
cement.  The  blackboards  are  of  slate.  The  building 
is  equipped  with  electric  clock  and  program  signal  sys- 
tems. The  furnishings  are  of  latest  type  throughout. 
The  natural  light,  in  order  to  avoid  cross  lights,  is  ad- 
mitted from  one  side  only  of  each  room. 


although  varying  in  design.  The  construction  consists 
of  brick  walls,  steel  beams  and  girders,  and  fire  walls. 
All  of  the  fronts  are  glazed  with  plate  glass  and 
equipped  with  ventilators.  Clarkdale  is  not  an  incor- 
porated town.  It  is  not  the  desire  of  the  company  to 
receive  any  monetary  profit  from  the  town  over  the 
revenue  required  to  cover  insurance,  maintenance,  sani- 
tary and  policing  expenses,  therefore  the  rental  both 
for  business  and  residence  buildings  was  based  on  a 
fixed  percentage  of  the  actual  construction  cost  of  the 
building.     The  class  of  business  conducted  in  Clarkdale 


546 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  13 


is  the  same  as  that  in  any  other  town,  consisting  of  the 
same  general  stores,  banks,  post-office,  drug  stor"?, 
moving-picture  theaters,  bakeries,  restaurants,  lodge 
rooms,  office  buildings,  etc.  As  stated  before,  due  to  the 
elimination  of  excessive  competition,  the  merchants 
seem  to  be  thriving,  and  conduct  stores  that  would  be 
a  credit  to  many  larger  towns. 

Res.aurant  and  Rooming  House  in  Lieu  of  Hotel 

Due  to  the  fact  that  satisfactory  arrangements  could 
not  be  made  for  a  tenant  for  the  hotel,  a  rooming  house 
with  a  restaurant  attached  was  built.  This  house  con- 
tains 30  rooms.  Exterior  walls  are  of  brick  over  which 
is  a  composition  roof.  The  building  cost  approxinuitoly 
$1.5,000  and  has  screened  sleeping  porches  on  three  .^ides. 


-y'6  


and  discharges  into  a  septic  tank  consisting  of  14  com- 
partments, 9  X  9  X  12  ft.,  and  divided  into  two  sections 
of  seven  compartments  each.  The  capacity  of  each  tank 
up  to  the  affluent  outlet  is  769  cu.ft.  The  sludge  capac- 
ity of  the  11  tanks  is  approximately  9000  ft.  The  oper- 
ation of  the  tanks,  which  are  of  a  modified  Imhoff  de- 
sign, is  according  to  the  usual  practice.  The  sewage 
from  the  12-in.  main  enters  one  bay  of  the  tanks  anfl 
the  flow  is  changed  from  one  bay  to  the  other  approxi- 
mately every  3  months.  The  usual  sludge  and  sand 
filter  beds  are  built  in  connection  with  the  tanks.  The 
tanks  cost  approximately  $15,000,  and  the  entire  system 
cost  approximately  $60,000.  All  the  water,  sewerage, 
lighting  and  power  systems  are  controlled  by  the  United 
Verde  Copper  Co.,  while  the  town  of  Clarkdale  is  con- 
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The  electric-lighting  8y.<»tem  was  designed  and  con- 
structed in  accordance  with  the  Arizona  Corporation 
Commlsalon's  rulings,  which  are  based  almost  entirely 
upon  the  National  Electric  Light  Association's  stand- 
ards. The  Mountain  States  Telephone  and  Telegraph 
Co.  serves  the  town  under  a  special  permit.  The  water 
."(upply  !«  obtained  and  piped  in  from  springs  in  the 
mountains  to  a  reservoir  built  of  reinforced  cement, 
and  has  a  capacity  of  .'SCO, 000  gal.  It  is  then  distributed 
through  the  town  system  which  was  constructed  in  ac- 
cordance with  standard  practice.  The  sewerage  system' 
ronniiits  of  approximately  .'10,000  ft.  of  6-,  8-,  10-  and 
12-in.  mains  with  flush  tanks  installed  where  necessary, 

'   Rnf.  and  Min.  Jotirri  ."  p.  £14.  Srpt    :'7.  IVU. 


trolled  by  the  United  Verde  Copper  Co.  through  the 
Clarkdale  Improvement  Co.  The  Verde  Valley  branch 
of  the  Santa  Ve.  Pre.-^cott  &  Pha-nix  R.  R.  connects 
Clarkdale  with  the  main  line,  and  in  a  short  time  thi 
Verde  Tunnel  and  Smelter  R.R.  will  be  extended  t( 
Jerome,  giving  connection  over  the  United  Verde  i 
Pacific  R.R.  with  the  main  line  at  Jerome  Junction 
The  town  cost  approximately  a  million  dollars. 


.'>^i^pr-l*alla(1iun1-('ohalt  Alloy  has  boon  patented  by  H.  S. 
Hooper  in  U  S  Pat.  1.229,0.?7,  The  alloy  is  described 
as  consistintf  of  TO'  silver,  'J5  •  palladium  and  5^'  cobalt. 
It  i.s  hard,  heat-resisting,  non-oxiHir.inR  and  is  a  good  con- 
ductor of  electricity.  These  properties  make  such  an  alloy 
well  adapted  for  use  in  electrical-contact  points. 
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Standard  Reports  for  Accident  Statistics 


Three  thousand  lives  are  lost  every  year  in  the 
nmies  of  the  United  States.  Standardization  of 
accident  records  and  the  use  of  information  to 
he  gained  from  statistics  would  reduce  this  mor- 
tality. Kind  of  data  reqidred  for  complete  rec- 
ords and  what  the  mine  operator  can  do  in  this 
connection. 


THE  magnitude  of  the  mining  industrj'  may  be 
grasped  when  one  realizes  that  more  than  6,000,- 
000  men  are  engaged  in  the  mines  of  the  world. 
Of  this  number  3,800,000  are  employed  in  the  coal 
mines  and  2,200,000  in  the  metal  mines.  In  addition, 
millions  more  are  engaged  in  allied  industries  dependent 
directly  upon  the  mines  for  coal  and  metal. 

Mining  is  one  of  the  hazardous  industries  employing 
over  1,000,000  men  in  the  United  States,  in  which  three 
out  of  every  1000  men  employed  are  killed  every  year 
by  reason  of  some  accident.  While  complete  data  re- 
lating to  non-fatal  injuries  are  not  available,  reports  to 
the  U.  S.  Bureau  of  Mines  for  all  metal  mines  in  the 
United  States  show  that  about  200  men  per  thousand 
per  year  are  Injured  sufficiently  to  cause  a  loss  of  time. 
A  reduction  of  50  "^r  in  the  number  of  mine  accidents 
would  mean  a  saving  of  1500  lives  in  the  United  States 
everj'  year,  in  addition  to  reducing  the  loss  of  time  and 
suffering  resulting  from  more  than  200,000  non-fatal 
injuries. 

Why  Accident  Statistics  Are  Valuable 
Before  offering  any  suggestions  as  to  what  the  oper- 
ator can  do  for  accident  statistics,  it  is  well  to  point 
out  some  of  the  reasons  why  accident  statistics  are 
desirable.  The  reason  is  not  merely  to  show  a  record 
of  experience,  discomfort,  pain  and  suffering  of  the 
employees  to  be  handed  down  to  future  generations  or 
to  statisticians  in  order  that  a  set  of  figures  may  be 
juggled  to  suit  any  peculiar  whim ;  nor  to  provide  for 
the  construction  of  fancy  charts.  These  things  are, 
however,  necessary  adjuncts  to  the  main  purpose,  viz., 
to  obtain  information  by  which  a  diagnosis  of  industrial 
accidents  may  be  made,  the  causes  determined,  and  reme- 
dies provided.  Statistical  records  are  absolutely  essen- 
tial as  a  matter  of  evidence  to  prove  the  guilt  of 
certain  mechanical  devices  which  assault  with  intent 
to  maim  or  kill,  and  to  determine  with  a  reasonable 
degree  of  accuracy  the  extent  of  the  personal  element 
entering  into  the  cause  of  accidents.  As  in  every  court 
of  justice,  it  is  necessary  to  have  all  the  evidence  avail- 
able in  order  to  find  the  guilty  one,  and  to  pass  proper 
sentences. 

There  are  a  few  operators  who  have  not  awakened 
to  the  need  of  statistics  and  therefore  feel,  when  asked 
for  certain  information  concerning  accidents  to  their 
employees,  that  a  sort  of  inquisition  is  being  forced 
upon  them  to  disclose  their  private  business.  Far  from 
it.     Such  information  is  for  the  operators'  benefit  as 

•A  paper  entitled.  "What  Can  the  Mine  Operator  Do  To  Aid 
Accident  Statistics,"  presented  by  Albert  H.  Fay.  mine  statistician, 
U.  S.  Bureau  of  Mines,  Washington,  D,  C,  before  the  mining- 
section  meeting  of  the  si,\th  annual  congress  of  the  National 
Safety    Council    in    New   York,    S_>pt.    13,    1!U7 


well  as  for  the  welfare  of  their  employees.  Whatever 
expense  is  incurred  to  help  human  beings  in  their  work 
,  by  providing  conditions  conducive  to  good  health  and 
bodily  comfort  will  be  returned  by  increased  dividends 
to  the  man  who  provides  such  essentials.  Sick  or  crip- 
pled employees  in  the  hospital  or  at  home  are  a  burden 
to  themselves  and  their  families,  to  the  community  and 
the  state,  and  are  of  no  benefit  whatsoever  to  their 
employers.  Even  though  a  crippled  man  may  be  em- 
ployed as  a  pensioner,  he  cannot  render  full  service  to 
his  employer. 

Statistical  reports  should  embody  all  of  the  informa- 
tion available  concerning  each  accident,  if  the  best  re- 
sults are  to  be  obtained.  It  is  not  enough  to  know  that 
a  man  fell  down  a  shaft  and  was  killed.  Why  did  he 
fall  down?  Who  was  to  blame?  Was  the  shaft  prop- 
erly guarded?  Could  the  accident  have  been  avoided? 
The  answers  to  these  questions  are  what  should  be 
recorded  in  accident  statistics. 

What  Operators  Can  Do 

So  long  as  accidents  occur  it  is  necessary  for  the 
operator  to  keep  correct  and  detailed  records.  He 
should  study  intelligently  every  accident  from  all  angles. 
If  the  accident  was  preventable,  he  should  install  a 
device  that  would  prevent  its  reoccurrence.  At  the  close 
of  the  year  he  should  take  an  inventory  of  his  accident 
records  with  the  object  of  finding  out  what  and  who 
was  to  blame  for  each  group.  Having  found  out  the 
principal  causes,  he  should  see  that  proper  remedies  are 
then  applied.  For  example,  should  it  be  known  that  a 
certain  type  of  machine  has  cut  off  a  dozen  fingers  dur- 
ing the  year,  the  remedy  is  not  to  supply  additional 
fingers,  but  to  devi.se  a  guard  for  the  machine  or  install 
another  type  for  this  particular  work. 

If  human  beings  were  perfect  and  it  were  possible  to 
devise  perfect  machinery,  there  would  be  no  need  for 
accident  statistics.  While  someone  has  a  lapse  of  mem- 
ory for  an  instant,  a  machine  that  is  under  human 
control  moves  3  in.  too  far  and  crushes  a  man  to  death. 
Another  does  not  look  where  he  is  stepping  and  as  a 
result  falls  down  a  shaft.  The  shaft  should  have  been 
guarded  to  protect  the  thoughtless.  Lead  pencils  have 
rubbers  because  people  make  mistakes.  Industries  have 
many  accidents  because  of  mistakes;  many  occur  be- 
cause of  carelessness,  and  many  because  of  inadequate 
mechanical  safety  devices.  Mistakes  are  made  by  man- 
ager as  well  as  by  employee;  both  p.v2  often  careless  and 
both  are  responsible  for  mechanical  equipment,  the  em- 
ployer in  providing  it  and  the  employee  in  keeping  it  in 
proper  condition  when  installed  and  turned  over  to  him 
to  operate. 

In  all  industries  there  are  a  certain  number  of  acci- 
dents that  are  inherent  and  for  which  it  is  impossible 
to  place  the  blame  on  anyone.  Such  accidents  in  the 
mining  industry  equal  about  50''r  of  the  total.  The  re- 
sponsibility for  the  remainder  may  be  placed  about 
equally  on  the  operator  and  the  employee  as  shown  by 
the  records  of  the  mine  inspectors  of  the  Union  of 
South  Africa. 

In  order  that  the  accident  records  of  one  company 
or  one  state  may  be  comparable  with  those  of  others, 
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they  should  be  collected  and  tabulated  on  a  uniform 
basi.'s,  care  being  taken  to  separate  each  branch  of  in- 
dii.stry  from  all  other.s.  The  number  of  men  employed 
should  be  classified  into  underground  and  surface  em- 
ployees, and  a  corresponding  grouping  of  fatal  and  non- 
fatal injuries  should  be  made  according  to  the  principal 
causes.  Uniformity  may  be  brought  about  by  the  stand- 
ardization of  state  laws  relating  to  statistics.  The 
Bureau  of  Mines  is  doing  all  in  its  power  toward  this 
end.  a  committee  having  drafted  standard  rules  and 
regulations  relating  to  metal  mines.  One  relating  to 
coal  mines  is  under  consideration.  It  is  hoped  that  state 
legislatures  will  adopt,  as  nearly  as  conditions  will  per- 
mit, the  rules  and  regulations  proposed  by  the  bureau. 
The  operators  can  help  in  this. 

Necessity  for  Exact  Records 
Exact  records  of  labor  are  necessary  and  should  in- 
clude the  number  of  men  on  the  payroll;  day.s  and  wages 
lost  by  reason  of  accidents,  as  well  as  days  off  duty  for 
other  causes.  A  classification  of  employees  by  occupa- 
tion is  desirable  by  reason  of  the  varying  occupational 
hazards.  Inasmuch  as  all  industrial  plants  do  not  have 
the  same  number  of  working  hours  per  day  or  per  year, 
it  would  assist  very  materially  in  the  matter  of  com- 
paring accident  records  and  i-ates  if  the  operators  would 
keep  record  of  the  time  actually  worked  by  all  em- 
ployees. In  other  words,  the  plant  which  operates  on 
the  basis  of  a  10-hr.  day  should  have  a  greater  accident 
hazard  than  a  similar  one  operating  on  an  8-hr.  basis, 
and  a  comparison  of  the  two  without  an  adjustment  is 
not  fair  to  either  the  one  or  the  other.  The  company's 
payroll  in  every  case,  e.xcept  in  contract  labor,  should 
show  the  number  of  hours  for  which  wages  are  paid 
during  the  day,  week,  month  or  year.  Taking  the 
number  of  hours  as  a  basis  upon  which  to  calculate  the 
accident  frequency,  it  is  an  easy  matter  to  arrive  at 
the  number  of  3000-hr.  or  2000-hr.  workers  as  the  ca.se 
may  be. 

Comparing  accidents  on  the  basis  of  the  number  of 
men  on  the  payroll  is  not  strictly  correct,  although  it 
may  answer  for  all  comparative  purposes.  In  most 
ca.ses  the  number  on  the  payroll  is  considerably  higher 
than  the  number  actually  at  work,  thus  having  a  ten- 
dency to  show  in  reality  a  lower  accident  record  than 
would  otherwise  appear. 

Correct  Records  Lower  Insurance  Rates 
If  the  operators  are  desirous  of  obtaining  lower  in- 
surance rates  than  they  are  now  paying,  it  can  be  ob- 
tained by  keeping  correct  records  of  labor  and  all  acci- 
dents, and  having  available  sufficient  proof  to  show  that 
the  accidents  at  certain  plants  are  not  as  high  as  they 
are  at  other  plants  of  a  similar  nature.  The  ab.sence 
of  records  ha.s  a  tendency  to  hold  the  rate.s  higher  than 
perhaps  they  should. 

The  campaign  for  education  of  employees  in  the  vari- 
ous industries  has  also  been  extended  to  the  mining  in- 
du.stry,  and  many  of  the  larger  operators  are  in  various 
way.'<  making  special  efforts  to  educate  their  workmen. 
So  far  as  accidents  are  concerned  probably  the  prin- 
cipal thing  that  can  be  done  by  the  operator  along  edu- 
cational lines  is  to  nee  that  the  employees  are  thoroughly 
instructed  a."*  to  the  various  dangers  to  which  they  may 
he  .subject  when  they  enter  the  mines,  and  to  furnish 


them,  through  their  superintendents  and  shift  bosses 
instructions  as  to  how  to  avoid  accidents,  and  take  care 
of  themselves.  Much  of  this  educational  work  may  be 
done  through  safety  committees,  which  should  con- 
sist, in  part,  of  membei's  from  the  various  occupations 
in  and  about  the  mines,  each  being  given  an  opportunity 
to  make  suggestions  which  in  his  opinion  will  prevent 
accidents  in  his  particular  department.  Many  com- 
panies have  such  committees  actively  at  work  and 
port  gratifying  results. 

Publicity  for  Successful  Safety  Methods 

Another  feature  which  might  assist  in  accident  re- 
duction is  the  matter  of  publicity.  Whenever  a  mine 
operator  discovers  a  means  of  preventing  accidents  in 
certain  branches  of  his  work,  it  would  be  an  inestimable 
service  to  his  fellow  operators  if  he  would  in  some  way 
let  his  discovery  become  known.  Any  exchange  of  ideas 
with  reference  to  safety  work  among  the  operators  of^ 
a  district  or  community  should  result  in  much  good  be- 
ing accomplished  toward  a  reduction  in  number  of 
accidents. 

The  following  is  submitted  as  a  summary  of  what 
the  operators  may  do  to  assist  in  this  work: 

1.  Keep  exact  records  of  all  accidents  as  to  time,  place, 
cause  and  result  of  accident  similar  to  the  reports  re- 
iiuired  by  the  insurance  companies. 

2.  Keep  detailed  records  of  men  employed,  days 
worked,  as  well  as  shifts  and  wages  lost  by  reason  of 
accident.  It  will  assist  materially  in  obtaining  equit- 
able insurance  rates. 

3.  Urge  the  standardization  of  mining  laws,  rules  and 
regulations  so  that  all  companies  will  be  required  to 
render  to  the  state  mine  inspector  the  same  type  of 
report. 

4.  Cooperation  with  state  and  federal  agencies.  This 
will  not  be  a  difficult  task  when  all  the  facts  appear  in 
the  operator's  records. 

5.  Spread  the  safety-first  propaganda  as  much  as 
possible  in  a  manner  whereby  an  interest  may  be  cre- 
ated among  the  employees,  and  in  this  connection  make 
public  your  methods  of  accident  prevention. 

(I.  Prevent  accidents  if  possible  to  the  point  of 
elimination,  and  then  there  will  be  no  need  of  accident 
statistics. 


('.orundum  in  the  Transvaal 

A  considerable  export  business  in  corundum  has 
sprung  up  in  the  Transvaal  since  the  war,  according  to 
the  Snitth  Afriran  Miniufi  Joiinial.  The  commercial 
value  of  the  mineral  is,  of  course,  chiefly  due  to  its  use  as 
an  abrasive,  and  Canada  has  hitherto  been  the  chief  pro- 
ducer. For  various  reasons  the  price  has  risen  con- 
siderably since  the  beginning  of  the  war;  and  the 
farmers  and  natives  of  the  Louis  Trichard,  Leydsdnrp 
and  other  districts  of  the  Transvaal  are  finding  the 
collection  and  sale  of  the  ore  a  profitable  industry. 
Several  of  the  land  companies  of  the  Transvaal  are  now 
engaged  in  investigating  the  possibilities  of  the  in- 
dustry. During  1!UC>  the  value  of  the  output  was  £77(V2. 
Previously  the  iiuantity  had  l)een  trifling.  It  .seems  ex- 
tremely doubtful,  however,  whether  this  output  can 
continue  to  find  an  outside  market  under  post-bellum 
conditions. 
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Washington  Magnesite  Industry 

By  Clough  D.  Hudson* 

The  magnesite  quarries  of  northeastern  Washington, 
opened  late  in  1916  after  the  steel  industry  was  brought 
to  the  verge  of  a  famine  in  refractory  materials  by  the 
stopping  of  Austrian  imports,  soon  will  be  in  position 
to  produce  a  large  share  of  the  magnesite  required  by 
consumers  in  this  country.  Today  the  industry  is 
employing  500  men  and  represents  an  investment  aggre- 
gating $1,000,000.  If  the  present  market  holds  these 
figures  will  be  doubled  in  another  year. 

When  the  war  cut  off  imports  from  central  Europe, 
Austria-Hungary  was  meeting  93 '^b  of  the  annual  con- 


scarcity.  Since  the  opening  of  development  work  this 
year,  from  200  to  600  tons  have  been  leaving  the  dis- 
trict daily. 

The  Washington  deposits,  so  far  as  known  at  present, 
may  be  mined  by  opencut  operations.  Assays  average 
49''c  magnesia  and  51^f  of  carbon  dioxide,  compared 
with  the  commercial  standard  of  47.6^,  magn?sia  and 
52.4%  carbon  dioxide  e.stabli.shed  by  the  California 
product.  The  Washington  deposits  occur  in  giant 
ledges  and  are  free  from  intrusions  or  pockets  of 
foreign  rock.  The  magnesite  walls  are  abutted  by 
dolomite  or  slate.  Serpentine,  closely  related  geo- 
logically to  magnesite,  is  found  in  two  of  the  larger 
quarries ;  but  development  has  not  proceeded  far  enough 


V.  S.  MARBLE  QUARRY  OP  NORTHWEST  MAGNESITE  CO.,  NEAR  CHEWELAH,  WASH. 
Brucite  and  white  magnesite  Dump  of  shipping  material 


"RED  MARBLE"  MAGNESITE  QUARRY   NEAR 
VALLEY.   WASH. 

sumption  of  175,000  tons  of  calcined  and  crude  mag- 
nesite in  the  United  States.  California  was  providing 
4%  of  the  supply  and  Greece  5'', .  Owing  to  the  fact 
that  most  of  the  California  deposits  occur  in  small 
veins,  many  of  which  must  be  worked  underground,  that 
supply  was  inadequate  to  meet  the  tremendous  demand 
that  developed  when  the  foreign  tonnage  was  cut  off. 
Discovery  of  the  deposits  in  Stevens  County,  Washing- 
ton, came  when  steel  mills  were  bidding  higher  and 
higher  for  the  small  lots  of  magnesite  on  the  Eastern 
markets.  Shipments  of  the  crude  rock  were  started 
during   the    winter    of    1916    in    order   to    relieve    the 

•Spokane,  Wash. 


LOADING    WUKKS  AT  FINCH  QUARRY  NE.\R 
CHEWEL.\H.    WASH. 

to    state    whether    or    not    it    accompanies    magnesite 
throughout  the  district. 

Development  to  date  and  tnat  projected  for  the  im- 
mediate future  are  as  follows:  Northwest  Magnesite 
Co.,  headed  by  R.  S.  Talbot,  of  Spokane,  is  shipping 
400  tons  of  crude  magnesite  daily  from  the  Finch 
quarry.  Construction  of  rotary  kilns  near  Chewelah, 
Wash.,  is  under  way  and  contract  is  let  for  five-mile 
aerial  tram  connecting  Finch  quarry  and  kilns.  Com- 
pany owns  U.  S.  Marble  quarry,  partly  developed. 
Tunnel  will  be  run  this  winter  to  test  depth  of  deposits. 
Six-mile  tram  contemplated,  connecting  U.  S.  and  Finch 
quarries.  Company  also  owns  Midnight  claim  as  re- 
serve.    Present  haulage  charge  from   Finch  quarry  is 
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$2.50  a  ton.  American  Minerals  Production  Co.  has 
developed  Red  Marble,  Allen  and  Woodbury  quarries 
to  shipping  conditions.  Has  a  battery  of  four  upright 
burners  at  Allen  and  two  uprights  at  Woodburj-.  Con- 
tract let  for  13 A  miles  of  railroad  out  of  Valley,  Wash., 
to  tap  Red  Marble  quarrj-,  project  to  cost  $300,000. 
Contract  also  let  and  work  begun  on  one-mile  tram 
connecting  quarry  and  rail  terminal.  Erection  of 
rotarj-  kilns  at  Valley  is  part  of  company's  plan.  Double 
Eagle  Magnesite  Co.  is  developing  two  quarries  on 
adjoining  ledges  and  has  started  erection -of  battery  of 
10  upright  kilns.  Half-mile  tramway  is  to  be  erected 
connecting  quarries  and  kilns.  United  States  Magnesite 
Co.  has  one  quarry  partly  developed  and  is  experiment- 
ing in  manufacture  of  bricks.  The  pre.sent  haulage 
from  the  Red  Marble  and  Double  Eagle  properties  is 
$4.50  per  ton,  but  it  is  estimated  that  the  rail  rate  will 
be  21.2c.  per  ton.  Both  quarries  are  awaiting  burning 
facilities  before  beginning  regular  shipments. 

The  Northwest  Magnesite  Co.  is  controlled  by  San 
Francisco,  Seattle  and  Spokane  capital,  W.  H.  Crocker 
of  San  Francisco  being  the  most  prominent  stockholder. 
The  company  is  preparing  to  fill  contracts  for  all  kinds 
of  refractory  brick  and  also  plans  to  produce  building 
blocks,  its  U.  S.  Marble  quarry  having  large  deposits 
of  white  magnesite  or  brucite  especially  suitable  for 
facing  blocks.  The  American  Minerals  Production  Co. 
is  controlled  by  Chicago  capital  and  Thomas  W.  Cole 
is  the  pre.sent  head  of  the  company.  California  cap- 
ital is  interested  in  the  Double  Eagle  Magnesite  Co. 
and  F.  M.  Handy,  formerly  professor  of  mining  in  the 
State  College  of  Washington,  is  manager. 


American  Smelting  and  Refining  Co. 

The  semi-annual  report  of  the  American  Smelting 
and  Refining  Co.  for  the  six  months'  period  ended  June 
30,  1917,  states  that  the  combined  income  of  the  com- 
pany and  its  subsidiaries  from  smelting,  refining  and 
mining  properties,  together  with  miscellaneous  earn- 
ings, amounted  to  $18,757,900,  after  deducting  various 
general  e.xpense  items.  This  is  an  increase  of  $5,528,841 
over  similar  earnings  for  the  corresponding  six  months 
of  the  preceding  year.  Against  the  gross  income,  as 
given,  various  charges  amounting  to  $8,555,780  reduce 
the  net  income  to  $10,202,120  as  compared  with  $11,- 
145,694  reported  for  the  same  period  of  last  year. 

The  charge  for  depreciation  and  depletion  of  ore  re- 
.serves  is  $2,396,174  as  again.st  $1,019,489  for  the  first 
half  of  last  year,  the  new  figure  being  obtained  by  a 
more  scientific  method  of  estimation,  based  on  a  per- 
centage of  appraised  valuation  of  the  property  of  the 
company.  Administrative  expenses  were  $529,027,  a 
slight  increase;  research  and  examination  expense.s  were 
$86,0.52,  a  small  decrease.  Interest  on  outstanding 
American  Smelter  Securities  Co.  debenture  bonds 
amounted  to  $26,450  and  that  on  the  American  Smelting 
and  Refining  Co.  first-mortgage  bonds  was  $377,483. 
Miscellaneous  profit  and  loss  charges  were  $752,033  and 
an  appropriation  of  $.500,000  was  made  for  an  em- 
ployees' life-insurance  fund,  the  plan  of  which  insur- 
ance will  be  more  fully  outlined  in  the  next  annual 
report  of  the  company.  There  wa.s  a\no  a  charge  for 
corporate  taxes,  including  accrued  income  tax  and  esti- 
mated   excess    profits    tax.    amounting    to    $3,889,561. 


Since  the  law  fixing  the  amount  had  not  been  passed,  the 
board  of  directors  were  unable  to  determine  whether  the 
estimate  would  prove  too  large  or  too  small. 

After  the  payment  of  the  regular  dividends  and  a 
special  Red  Cross  dividend  of  Kr  on  the  common  stock, 
or  a  total  dividend  disbursement  of  $5,037,049  during 
the  six  months  as  compared  with  $4,502,734  for  the 
same  period  of  last  year,  there  was  carried  to  the  credit 
of  the  surplus  account  a  balance  of  $5,165,071.  This 
gives  a  total  profit-and-loss  surplus  of  $28,607,366  on 
June  30,  1917,  as  compared  with  $26,203,398  on  June 
30,  1916,  or  a  net  increase  of  $2,403,968. 

The  expenditures  for  increasing  the  facilities  and 
capacity  of  various  properties,  together  with  the  pur- 
chase of  new  properties,  amounted  to  $3,794,647,  which 
amount  has  been  charged  to  a  reserve  account  of 
$6,000,000  established  for  the  purpose  from  the  earn- 
ings of  the  year  1916.  The  property  account  has  been 
decreased  by  the  amount  charged  to  depreciation  and 
depletion  of  ore  reserves  and  by  certain  small  miscella- 
neous credits,  making  a  total  decrease  of  $2,409,140 
since  Dec.  31,  1916,  which  leaves  a  total  property  ac- 
count of  $138,756,545  on  June  30,  1917.  The  invest- 
ments in  securities  of  other  companies  amounted  to 
$1,744,174,  or  an  increase  of  $916,897  over  the  previous 
six  months,  representing  investments  in  mining  proper- 
ties in  the  United  States  and  also  in  Chile,  as  well  as 
coal  properties  and  plants  for  the  manufacture  of  chemi- 
cals, details  of  which  will  be  given  in  the  next  annual 
report  of  the  company. 

For  the  first  time  in  three  years  or  more  the  com- 
pany is  receiving  a  net  income  from  its  Mexican  prop- 
erties. All  the  mines  and  smelters  in  Mexico  are  now 
operating,  except  those  at  or  near  Chihuahua  and  those 
at  Velardena.  Work  is  carried  on  under  many  difficul- 
ties and  as  yet  only  to  a  limited  extent.  The  govern- 
ment of  Mexico  is  anxious  for  the  company  to  succeed 
and  laborers  are  more  than  willing  to  work.  However, 
on  account  of  the  high  cost  of  living,  they  are  suffering 
to  even  a  greater  extent,  comparatively,  than  the  in- 
habitantvS  of  the  United  SUUes.  It  is  estimated  that 
in  Mexico  the  price  of  necessities  is  at  present  six 
times  greater  than  during  the  period  preceding  the 
revolution.  To  meet  this  situation  the  company  is  im- 
porting and  selling  such  nwessities  to  the  laborers  at 
cost,  or  lower,  and  has  largely  increa.sed  the  wages  paid 
Transportation  is  the  greatest  difficulty,  to  overcome 
which  the  company  has  purchaseti  the  necessan,-  cars 
and  locomotives  and,  under  the  permission  of  the  Mexi- 
can government,  is  managing  its  own  railroad  trans- 
portation. As  the  business  of  the  company  in  Mexico 
promotes  the  general  welfare  of  the  country,',  by  thi 
payment  of  freight  and  taxes  to  the  government  and 
the  employment  of  the  people,  the  board  of  directors 
has  felt  that  nil  difficulties  should  be  overcome  without 
regard  to  temporary  profits.  It  is  considered  that,  as' 
long  as  the  high  prices  of  metals  continue,  the  com 
pany  will  he  amply  repaid. 


Cnlort-d  Varieties  of  Quartz  have  been  investigated  by 
Thomas  L.  Wnt.son  and  R.  E.  Beard  and  the  results  of 
experiments  are  published  in  Pror.  I'.  S.  \ationnl  Mu.'>einn, 
Vol.  53,  No.  22'20.  The  colors  of  amethy.it.  rose  and  blue 
quartz  are  considered  to  be  due  to  the  presence  of  varying 
nmount.s  of  metallic  oxides  such  as  titanium,  manganese, 
iron  and  cobalt. 
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Necessity  of  Mechanical  Ventilation 
for  Metal  Mines* 


Ventilation  produced  by  mechanical  means,  on 
a  coal-mine  scale,  is  needed  in  large  metal  mines 
to  insure  proper  distribution  of  air  currents  to 
all  working  places.  Reversible  type  of  fan  ad- 
visable to  control  direction  of  air  current  in  case 
of  underground  fire.  A  scheme  of  ventilation 
should  be  planned  ivhen  development  of  mines  is 
undertaken.  Health,  efficiency  and  safety  are 
found  to  be  promoted  by  the  adoption  of  an  ade- 
quate system  of  ventilation  underground. 

LITTLE  advance  seems  to  have  been  made  in  the  me- 
chanical ventilation  of  metal  mines  for  the  three 
hundred  years  following  the  practice  of  the  16th 
Century,  as  described  by  Agricola,  until  the  advent  of 
compressed-air  drills.  The  exhausted  air  from  these  then 
became,  and  ordinarily  still  is,  regarded  as  supplying 
sufficient  air  to  the  working  place  in  most  metal  mines. 
When  the  drill  is  not  running,  if  the  atmosphere  is  op- 
pressive or  is  bad  following  blasting,  compressed  air  is 
allowed  to  escape  directly  from  the  air  pipe  at  the 
breast  of  the  heading  or  stope.  Undoubtedly  this  may 
be  sufficient  in  small  metal  mines,  or  in  those  in  which 
there  is  no  considerable  generation  of  noxious  gas,  or 
in  which  the  workings  are  but  a  short  distance  from 
the  drift  mouth  or  shaft.  In  most  metal  mines,  how- 
ever, the  ore  formation  generally  has  its  greatest  dimen- 
sions along  the  strike  and  in  depth  rather  than  in  hori- 
zontal width,  and,  as  a  result,  differences  in  temperature 
between  the  lower  workings  and  the  outside  atmosphere 
readily  create  air  currents  after  secondary  connections 
have  been  made  to  the  surface. 

INFLAMM.'VBLE    GASES    RARELY    OCCUR    IN    METAL    MINES 

Inflammable  gases  rarely  occur  in  metal  mines  and 
generally  there  is  little  absorption  of  oxygen  by  the  ore 
or  inclosing  walls.  In  mines  where  there  is  much  tim- 
bering it  has  been  found  that  there  is  considerable  ab- 
sorption of  oxygen  by  the  timbers  due  to  bacteriological 
action.  Nevertheless,  from  thousands  of  samples  of  air 
gathered  from  metal  mines  by  the  Bureau  of  Mines,  it 
is  rare  that  the  air  has  a  considerable  amount  of  im- 
purity except  after  blasting.  Occasionally,  as  in  the 
Cripple  Creek  district,  Colorado,  metal  mines  contain 
large  amounts  of  pure  nitrogen  gas  residual  in  the 
strata.  Such  mines  can  be  worked  only  by  using  a 
plenum  (pressure)  .system  of  ventilation.  In  general, 
however,  the  chief  air  impurities  in  metal  mines  re- 
sult from  blasting. 

In  the  case  of  long  drainage  tunnels,  the  rule  is 
to  ventilate  with  fans  and  air  pipes  and  it  is  obvious 
chat  it  is  an  advantage  of  economic  importance  to  ven- 
tilate the  heading  quickly  after  blasting  so  that  the 
miners  may  get  back  to  their  work  as  soon  as  possible. 


In  great  orebodies,  such  as  found  at  Butte,  in  the 
Lake  Superior  iron  and  copper  mines,  in  the  copper 
mines  of  the  southwest,  and  especially  in  the  deep  and 
extensive  gold  mines  of  South  Africa,  there  has  been 
a  gradual  introduction  of  ventilation  by  mechanical 
methods  apart  from  the  dependence  upon  compressed 
air  at  the  faces. 

Attempting  to  ventilate  mines  by  means  of  compressed 
air  when  there  is  a  considerable  volume  of  noxious  or 
poisonous  gas  present,  as  from  blasting,  is  extremely 
ineffective  in  sweeping  away  the  smoke  and  gases  as 
this  practice  merely  tends  to  stir  them  up;  and  from  a 
mechanical  standpoint  it  is  not  an  economical  use  of 
air,  which  has  usually  been  compressed  inefficiently  to 
a  high  pressure  and  is  liberated  at  atmosphere  pressure 
without  doing  much  mechanical  work.  The  only  im- 
provement possible  in  the  use  of  compressed  air  for 
ventilation  is  to  cause  an  air-circuit  movement  by  the 
aid  of  "booster"  fans.' 

Two  Exits  from  Every  Mine  Imperative 

It  is  hardly  necessary  in  this  day  to  present  an  argu- 
ment for  necessity  of  having  two  means  of  exit  from 
every  mine;  this  is  a  reo.uirement  of  the  metal-mining 
laws  of  most  states.  Probably  over  95 '"c  of  the  metal 
mines  of  the  country  that  have  reached  a  permanent 
basis  of  ore  production  possess  two  exits,  and  the  re- 
mainder are  probably  putting  in  such  secondary  exits  as 
rapidly  as  can  be  done.  Where  there  are  two  exits  one 
naturally  becom.es  the  channel  of  the  upcast  draft  and 
the  other  that  of  the  downcast.  Unfortunately,  however, 
direction  of  curi-ent  sometimes  becomes  reversed  with  a 
change  of  season,  and  during  such  change,  or  appi'oach- 
ing  it,  the  current  is  neutral  and  natural  ventilation 
underground  is  insufficient.  In  such  mines  there  is  a 
necessity  for  the  use  of  fans.  In  deep  m.ines,  such  as 
are  in  the  Lake  Superior  copper  district,  normally  the 
upcast  and  downcast  conditions  do  not  reverse  and  the 
natural  main  upcasting  current  is  strong.  It  then  be- 
comes a  problem  in  such  a  special  case  whether  in  the 
interest  of  safety  it  is  not  best  to  install  a  large  fan — 
which  may  never  be  needed  except  for  such  fire  protec- 
tion— to  prevent  a  reversal  of  current  in  the  case  of 
a  mine  fire  in  the  downcast  shaft. 

However,  in  a  great  majority  of  metal  mines  a  strong 
non-reversing  current  can  not  be  obtained  by  the  differ- 
ence in  temperature  between  the  upcasting  and  dovvncast- 
ing  shafts.  Such  being  the  case,  it  is  therefore  highly 
important,  both  for  fire  protection  and  for  positive- 
circuit  ventilation,  that  fans  should  be  used. 

The  great  variety  in  conditions  found  in  metal  mines 
of  the  L^nited  States,  from  typical  fissure  veins  to  the 
great  irregular  iron  orebodies  of  the  Lake  Superior 
district,  makes  it  impossible  to  standardize  a  method  of 
ventilation  for  metal  mines  as  for  mines  in  coal  seams. 
Nevertheless,  it  will  be  generally  conceded  that  a  great 


•Excerpt  from  a  paper  entitled 
Proriuced  Ventilation  in  Metal  Mine.-f, 
the  mining-section  meeting  of  the  s 
of  the  Xational  Safety  Council   in   X< 


"Xeces.sity  of  Mechanically 
'  read  by  G.  S.  Rice  before 
xtii  aimual  safety  congres.s 
K   York,   Sept.   13,    HUT. 


'Small  compressed-air  jets  set  in.side  a  ventilating  pipe,  and 
pointing  away  from  the  heading,  create  a  suction  draft  that  has 
proved  effective  for  long  tunnels  or  raises  at  a  comparatively 
small  expen.se. — Editor 
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deal  more  mijrht  be  done  in  the  future  development  of 
a  mine  than  has  been  done  in  the  past  if  preliminary 
plans  for  a  ventilating  system  be  borne  in  mind.  This 
is  particularly  true  in  the  development  of  large  low- 
.grade  deposits  the  extent  of  which  has  been  more  or 
less  predetermined  by  prospecting. 

Ventilation  Usually  of  Haphazard  Character 
\Vhile  metal-mining  law  requires  and  modern  prac- 
tice demands  provision  for  two  exits,  and  operators 
generally  rerognize  the  necessity  for  an  air  current 
downcasting  in  one  shaft  and  upcasting  through  an- 
other shaft,  adit  or  tunnel,  the  necessity  for  providing 
circulation  through  the  workings  of  the  body  of  the 
mine  has  not  been  well  recognized,  with  the  result  that 
in  some  of  the  great  mines  of  the  United  States  the 
ventilation  i.^  of  the  most  haphazard  or  badly  arranged 
character.  Often  I  have  had  occasion  to  observe  that 
the  main  underground  fan  was  ineffective  because  part 
of  its  air  discharge  had  already  been  in  circuit  around 
the  mine.  Therefore,  even  when  the  percentage  of  im- 
purity in  the  air  might  be  low  this  condition  does  not 
fulfill  one  of  the  most  important  features  of  deep  metal 
mine  ventilation,  i.  e.,  keeping  the  air-current  tempera- 
ture below  that  of  the  mine  walls.  The  temperature  in 
a  mine  is  not  always  a  question  of  depth  or  natural 
heat  of  the  strata,  for  where  there  are  large  masses  of 
timber,  as  in  the  caving  system  using  a  timber  mat,  the 
temperature  is  frequently  far  greater  immediately  under 
the  mat  than  it  is  in  the  deeper  development  levels. 

It  is  believed  that  if  the  same  degree  of  care  were 
taken  in  laying  out  in  advance  a  ventilating  system,  as 
is  given  to  laying  out  the  levels,  drifts,  crosscuts  and 
rai.ses  for  extracting  the  orebody,  a  great  deal  of  the 
difficulty  of  a  physiological  nature  now  experienced  by 
miners  in  certain  districts  would  be  prevented.  Such 
troubles  are  not  simply  questions  of  the  workers'  tem- 
porary discomfort,  but  their  health  is  likely  to  become 
affected  and  make  them  su.sceptible  to  diseases,  thereby 
lessening  their  working  efficiency  and  in  consequence 
decreasing  the  net  earnings  of  the  mine.  Ventilation, 
therefore,  takes  an  aspect  of  economic  importance.  It 
is  difficult  to  name  .specifically  mines  or  districts  with- 
out making  unfortunate  comparisons,  but  the  problem 
is  an  acute  one  in  many  districts,  as  will  be  readily 
concedetl  by  most  authorities  on  mining. 

Effect  of  Hot,  Ili,-ventilated  Mines  on   Worker.^ 

Another  phase  of  the  physiological  problem  concern- 
ing workers  in  hot  mines  is  whether  or  not  the  air  is 
in  motion — not  the  high  temperature  of  the  air  alone. 
In  the  experiments  conducted  by  Dr.  Haldane,  of  Ox- 
ford, the  celebrated  physiologist  demonstrated  in  a 
striking  manner  that  in  still,  hot  air  the  human  body  is 
enveloped  in  a  film  of  air  at  or  near  blotxl  heat  and 
that  in  such  stagnant  air  there  is  no  evaporation  of 
the  sweat  to  produce  a  cooling  effect  on  the  skin;  also 
that  if  the  air  is  in  motion,  unle.'»«  it  be  saturated, 
which  is  .seldom  the  c^se.  evaporation  occurs  and  the 
.''kin  is  conseiiuently  c(H)led.  I  recall  a  case  where  in  a 
certain  stope  there  was  no  movement  of  air.  the  miners 
complained  of  heat  and  from  time  to  time  went  to  a 
nearf)y  crosscut  where  there  was  a  strong  current  of 
air,  and  although  in  the  latter  place  the  temperature 
wa.s  ;  rtu.Tlly  severs  1  degrees  hntft-r  fh;iti  in  the  former. 


the    effect    was    one    of    considerably    greater    bodily 
comfort. 

The  tremendous  variety  of  mining  conditions  existing 
in  the  United  States  prevents  the  formulation  of  any 
exact  specifications  for  a  ventilating  scheme  adaptable 
to  all  conditions ;  but,  in  order  to  bring  out  discussion, 
which  it  is  hoped  will  be  elicited  by  the  suggestions 
made  herein,  the  following  general  principles  are  men- 
tioned with  a  view  to  guidance  in  planning  the  ventilat- 
ing system  of  a  new  mine,  or  in  adapting  the  openings 
of  old  mines  as  insofar  as  it  is  possible  to  do  so: 

General  Principles  of  Mechanic  al  Ventilation 

1.  That  there  shall  be  a  permanent  upcast  and  a  per- 
manent downcast  shaft  or  tunnel. 

2.  That  the  downcast  shaft  shall  be  as  far  as  practica- 
ble that  in  which  the  men  are  hoisted  and  lowered — it 
may  or  may  not  be  the  main  ore-hoisting  shaft — the 
object  being  that  in  case  of  an  underground  fire  the 
main  hoisting  equipment  for  men  shall  be  available.  If 
practicable,  such  shaft  and  its  landing  shall  be  con- 
creted or  otherwise  fireproofed,  and  back  of  each  land- 
ing there  shall  be  a  fire  door  for  protection  from  fire  in 
the  workings  beyond. 

3.  That  the  main  downcast  shaft  shall  be  connected 
to  the  lowest  working  so  that  the  fresh  air  may  go  to 
the  bottom  of  the  mine  and  then  ascend  through  the 
workings  to  the  upcast  shaft.  Sufl[icient  air  is  to  be 
diverted  on  the  different  levels  from  the  downcast  shaft 
to  provide  proper  ventilation  on  each  level,  the  return- 
ing current  to  be  circuited  around  the  downcast  shaft 
by  means  of  crosscuts  or  concreted  air  bridges. 

4.  That  the  main  ventilating  fan  be  of  the  reversible 
type,  of  fireproof  construction  and  with  fireproof  hous- 
ing, and  be  installed  at  the  surface.  Generally  the 
most  convenient  arrangement  would  be  to  place  it  at  or 
near  the  collar  of  that  shaft  which  is  not  the  main  hoist- 
ing shaft^of  course,  a  tunnel  or  incline  portal  would 
be  equally  good — so  as  to  avoid  an  air  lock;  and  there- 
fore would  normally  be  an  exhau.st  fan,  although,  as 
stated  previously,  it  should  be  reversible  to  provide  for 
emergencies. 

."S.  The  fan  should  be  of  a  size  sufficiently  large  to 
take  care  of  the  greatest  volunie  of  air  likely  to  \w 
necessary  for  at  least  five  or  six  years  ahead.  It  shouM 
be  able  to  deliver  or  draw  air  at  a  pressure  in  excess 
of  that  which  could  be  produced  by  maximum  natural 
causes;  that  is.  the  maximum  "motive  head"  of  the  air 
column,  due  to  the  maxinuini  difference  which  may  ob- 
tain, between  the  temperature  of  the  mine  air  and  that 
of  the  outside  air.  on  the  coldest  or  the  warmest  day 
of  the  year.  For  mines,  undeveloped,  such  figures  have 
to  be  more  or  less  conjectural,  and  so  it  is  often  neces- 
sary to  make  assumption  ba.sed  on  past  experience. 

In  general,  the  main  fans  at  metal  mines  are  entirely 
inadetiuate.  and  fans  such  as  are  in  use  at  large  coal 
mines  should  be  installed  where  the  workings  are  ex- 
pected to  be  of  great  extent  and  many  men  are  to  be 
employed  underground.  By  this  is  meant  fans  that 
will  discharge  from  100.000  to  300,000  cu.ft.  of  air 
per  min.  against  pressures  measured  by  2  to  6  in.  of 
water  gage. 

On  account  of  the  fire  risk  if  is  not  good  practice  to 
place  the  main  fan  underground.  There  is  usually  a 
liability  that  the  air  will  short-circuit,  that  is.  go  round 
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and  round  and  not  be  discharged  at  the  surface.  Of 
course,  there  are  unusual  conditions  where  the  ground 
is  badly  cracked  and  creviced  near  the  outcrop,  and  the 
leakage  of  air  would  be  too  great  to  place  the  fan  at 
the  surface,  but  it  is  an  exceptional  case  where  open- 
ings can  not  be  sealed  by  surface  covering  or  by  using 
clay  filling. 

6.  "Booster"  fans  are  necessary  in  driving  explora- 
tory drifts,  winzes  and  raises  and  also  in  working  high 
stopes.  A  new  device  in  the  way  of  canvas  tube  and  its 
supporting  arrangements  has  been  developed  recently 
and  makes  an  admirable  auxiliary  for  reaching  the  face 
of  drifts  and  winzes.  In  order  to  give  adequate  ventila- 
tion throughout  the  mine,  and  especially  to  provide  for 
fire  protection,  plans  should  be  made  whenever  possible, 
just  as  in  coal  mining,  for  a  continuous  circuit  of  air. 
This  should  be  done  as  soon  as  it  has  been  established 
that  important  bodies  of  ore  exist. 

A  number  of  the  greatest  fire  disasters  in  metal  mines 
would  have  resulted  in  much  less  loss  of  life  had  there 
been  a  continuous  circuit  of  air,  that  the  miners  could 
have  followed  out  to  the  source  of  intake.  The  great 
merit  in  fireproofed  downcast  shafts  and  the  landings 
adjacent  thereto  is  that  they  enable  the  hoisting  of  the 
men  after  they  have  reached  the  shaft.  On  the  other 
hand,  if  an  unfireproofed  downcast  shaft  takes  fire,  as 
at  the  Cherry  coal  mine  or  the  North  Butte  copper  mine, 
it  nearly  always  spells  disaster  and  the  only  possible 
hope  then  is  prompt  reversal  of  the  fan,  which,  if  ac- 
complished in  time,  might  save  the  men.  If  this  can- 
not be  done  or  if  all  the  escape  passages  are  already 
filled  with  smoke,  the  only  thing  left  for  the  men  is 
to  "brattice"  or  "bulkhead"  themselves  in  some  heading 
free  from  smoke,  marking  with  chalk  where  they  have 
gone  for  the  subsequent  direction  of  the  rescue  parties. 

Need  of  Fan  Installation  in  Metal  Mines 
While  the  cost  of  providing  adequate  ventilation  is 
considerable,  whether  it  be  in  metal  mines  or  in  coal 
mines,  it  must  be  regarded  as  an  absolute  necessity  for 
deop  mining.  Any  one  who  has  visited  deep  or  hot 
mines,  such  as  in  the  Comstock  Lode  or  at  Butte,  must 
realize  that  it  is  of  vital  importance  to  provide  the  best 
ventilation  possible  in  order  that  deep  mining  may  be 
at  all  possible.  Where  nitrogen  gas  occurs,  or  where 
there  is  spontaneous  combustion  of  rich  sulphide  ores 
as  in  some  Montana  and  Arizona  mines,  and  where 
those  mines  cannot  be  filled  with  sand  or  slime,  it  is 
necessary  to  erect  fire  walls  and  put  in  a  plenum  sys- 
tem of  ventilation  so  that  the  gases  may  be  forced 
into  the  crevices  in  the  strata  or  behind  the  fire  walls. 
The  need  and  importance  of  mechanical  ventilation  in 
metal  mines  may  be  summarized  as  follows : 

1.  To  provide  air  of  good  quality  for  the  underground 
workers  in  all  parts  of  the  mine,  including  the  working 
face.  Exception  would  have  to  be  made  for  conditions 
at  the  face  immediately  after  blasting,  and  then  only 
for  a  short  time,  during  which  the  miner  must  be  kept 
away  from  the  face  both  for  the  sake  of  his  health  rnd 
the  best  interest  of  the  mine  operator. 

2.  To  keep  down  the  temperature  of  the  mine  air  at 
the  working  place. 

3.  To  provide  a  positive  movement  of  the  air  in  hot 
working  places  in  order  to  keep  down  the  bodily  tem- 
perature of  the  worker  and  thus  increase  his  efficiency. 


4.  To  provide  a  positive  circuit  of  air,  so  that  in  the 
event  of  fire  the  underground  workers  may  escape  by 
following  back  the  fresh  incoming  air — provided,  of 
course,  that  the  fire  has  not  started  at  the  intake  end. 
If  it  has,  the  only  possible  way  of  saving  the  men  is 
by  immediate  reversal  of  the  fan,  unless  they  are  able 
to  bulkhead  themselves  in  and  await  rescue  later. 


Steel  Pipe  Line  Covered  With  Concrete* 

Long  stretches  of  old  riveted-steel  water  pipe  have 
been  successfully  incased  in  reinforced  concrete  by  an 
economical  method  used  by  the  Temescal  Water  Co., 
Corona,  Calif.,  for  the  last  four  years.  In  the  light 
of  the  present  high  price  of  steel  plates  the  work  may 
be  of  interest  to  others  having  pipe  lines  to  replace. 

These  details  were  worked  out  more  particularly  for 
use  in  covering  10,000  ft.  of  24-in.  riveted-steel  pipe 
line  used  as  inverted  siphons  working  up  to  80  ft.  head. 
This  line  was  laid  30  years  ago  and  is  beginning  to  give 
way  near  the  ends  of  the  siphons,  and  where  light 
weight  steel  was  used  on  account  of  low  heads.  Possibly 
95'^, f  of  the  iron  is  still  in  the  pipe,  but  it  has  rusted 
badly  and  pitted  particularly  at  the  seams,  so  that  it 


FORMS  BLOCKED  FROM  GROUND,   PIPE  HUNG 
FROM    TRIPOD 

has  been  necessary  to  make  repairs  during  the  irriga- 
tion season.  The  system  not  only  protects  the  outside 
of  the  pipe  and  prolongs  its  life  by  the  jacket  of  rein- 
forced concrete,  but  when  the  old  pipe  has  disintegrated 
it  leaves  a  reinforced-concrete  pipe  without  joints,  suffi- 
ciently strong  to  carry  the  pressure. 

•.\n   article   by   H.    R.   Case   in    "Enc    Xew.«-Record."    Sept.    20. 
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The  drawing  shows  the  details  of  the  wood  form  used 
in  covering  the  24-in.  pipe.  The  forms  are  constructed 
of  Oregon  pine  and  lined  with  No.  26  black  iron,  which 
saves  not  only  the  forms  but  much  material,  making  a 
smooth  outside  surface  to  the  finished  pipe.  Forms  for 
24-in.  and  larger  pipe  are  made  in  8-ft.  lengths,  while 
the  smaller  sizes  are  made  up  in  12-ft.  lengths. 

After  the  steel  pipe  is  uncovered  it  is  thoroughly 
scraped  and  cleaned  with  steel  brushes.  The  ground 
under  the  pipe  is  then  shaped  to  the  required  depth, 
the  pipe  being  supported  on  wood  blocks  until  the  forms 
are  set.  Bedplates  of  2  x  4s  are  then  spaced  with  a 
template,  similar  to  the  end  section  of  the  form,  on  each 
side  of  the  pipe  to  support  the  forms  when  in  place  The 
wire-mesh  reinforcement  cut  to  50-  or  75-ft.  lengths  is 
then  wound  spirally  around  the  pipe  and  supported 
where  the  edges  unite  by  small  cement-mortar  blocks 
made  in  the  form  of  truncated  pyramids,  1 2  in.  high. 
2  in.  square  at  the  base  and   j  in.  at  the  apex,  which  is 


L 
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OLD  .STEKL  IN.'«inK  FORM    KOH   .MJW  ("ONrRRTK   Pir'K 

placed  next  to  the  pipe.  A  man  with  a  hand  mold  will 
make  2500  or  ,3000  of  the  small  blocks  in  nine  hours. 
The  edges  of  the  mesh  rest  on  the  base  of  the  little  pyra- 
mids, thus  keeping  the  wire  mesh  spaced  a  uniform 
di.stance  from  the  steel  pipe  or  forms.  As  the  blocks 
are  placed,  the  edges  of  the  wire  mesh  are  tied  together 
with  No.  24  soft  stovepipe  wire. 

The  forms  are  then  placed  on  the  2  x4s  and  held  rigid 
by  the  two  \-\x\.  bolts  as  shown.  The  wood  blocks  sup- 
porting the  pipe  are  removed,  and  the  pipe  is  held  in 
place  by  a  strand  of  wire  and  a  turnbuckle  clamp  until 
the  form  is  filled  to  a  point  where  the  concrete  will 
."lupport  the  pipe.  The  concrete  is  a  1:25:  1  mixture 
of  cement,  .snnd  and  crushed  rock  or  screened  gravel  of 
■J-in.  maximum  size.  It  is  mixed  by  hand  and  poured 
rather  wet,  being  worked  to  place  with  a  light  rod  and 
by  tapping  the  forma  with  a  hammer.  In  laying  the 
pipe  up  hill  the  top  openings,  as  the  forms  are  filled, 
are  closed  with  rovers  damped  to  place  until  the  con- 
crete sets  slightly,  when  the  overs  are  removed  and  the 
surface  is  well  troweled  and  snmnthed.  The  next  morn- 
ing the  forms  are  removed,  and  the  pipe  is  painted  with 


neat  cement.     The  pipe  is  then  covered  with  soil  and 
kept  wet  for  two  weeks. 

Twelve  men  will  easily  build  and  backfill  140  ft.  of 
18-in.  pipe.  100  ft.  of  24-in.  or  80  ft.  of  30-in.  pipe  in 
a  day  of  nine  hours.  The  company  is  replacing  30-in. 
steel  pipe  under  40-ft.  head,  placed  on  bridges,  with 
concrete  siphons  of  the  same  size,  at  a  cost  of  $2.50 
per  foot,  including  the  ditching,  using  collapsible  inside 
forms.  Covering  24-in.  pipe,  including  the  digging. 
costs  $1.70  per  ft.,  and  18-in.  pipe  $1.40  per  ft.  Cement 
is  $2.30  per  barrel  and  labor  from  $2.25  to  $2.50 
per  day.  The  mesh  used  is  selected  from  the  stock  of 
the  United  States  Steel  Products  Co.  and  varies  with 
the  size  of  pipe  and  head. 


A.  I.  M.  E.  Meeting  at  St.  Louis 

The  American  Institute  of  Mining  Engineers  will 
hold  their  115th  meeting  from  Monday,  Oct.  8,  to  Sat- 
urday, Oct.  13.  inclusive.  1917.  A  special  train  will 
leave  New  York  Saturday,  Oct.  6,  at  2 :  04  p.m.  from  the 
Pennsylvania  station,  and  is  scheduled  to  arrive  at  St. 
Louis,  Mo.,  at  5:25  p.m.  on  Oct.  7.  Eastern  members 
can  join  the  party  at  any  of  the  following  points: 
Philadelphia.  Baltimore,  Washington,  Harrisburg,  Pitts- 
burgh, Columbus  and  Indianapolis.  Application  should 
be  made  to  W.  V.  Kibbe,  district  passenger  solicitor. 
Pennsylvania  R.R.  Co.,  487  Fifth  Ave.,  New  York. 

The  committee  on  arrangements  consists  of  H.  A. 
Buehler,  chairman;  W.  E.  McCourt,  secretary;  C.  J. 
Adami,  J.  A.  Caselton,  F.  W.  DeVVolf.  E.  F.  Goltra. 
L.  L.  Hutchison,  Eugene  McAuliffe,  P.  N.  Moore,  Vic- 
>r  Rakowsky,  J.  D.  Robertson.  A.  Thacher,  H.  A. 
Wheeler  and  Mrs.  P.  N.  Moore.  Registration  on  the 
:irst  day  of  the  meeting  will  be  in  St.  Louis  at  the 
Planters'  Hotel  and  thereafter  as  follows:  at  Webb  City, 
Mo.,  Thursday,  Oct.  11,  at  10:  30  a.m.;  Miami,  Okla..  on 
Oct.  12,  at  7:  30  a.m.;  Tulsa,  Okla..  on  same  day,  3:  30 
p.m.  The  meeting  will  disband  at  Depew,  Okla.,  on 
Saturday  evening  in  time  for  visitors  to  connect  with 
trains  for  Tulsa,  Joplin,  Kansas  City  and  St.  Louis. 

The  technical  program  has  been  scheduled  as  fol- 
lows: Monday,  10  a.m.,  simultaneous  sessions  on  milling 
and  on  coal;  Tuesday,  10  a.m.,  simultaneous  se.ssions  on 
lead  and  on  petroleum;  8  p.m.,  session  on  miscellaneous 
subjects;  Wednesday,  2  p.m.,  simultaneous  sessions  on 
ore  deposits  and  on  iron  and  steel;  Thursday.  4  p.m., 
session  on  zinc;  and  Friday,  8  p.m..  session  on  petroleum. 

Trips  have  been  scheduled  as  follows:  Tuesday,  Her- 
culaneum  smeltery,  St.  .loseph  Lead  Co.;  Wednesday, 
>iptional  all  day  trip  to  Illinois  coal  mine  or  morning 
visit  to  steel  works,  lead  and  zinc  smelteries  and  other 
industries;  afternoon  trip  to  Diesel  engine  plant;  Thurs- 
day, visit  to  steam-shovel  operations  in  .southeastern 
Kansas  coal  field,  automobile  trip  through  sheet-ground 
district,  underground  visits  to  .loplin  mines;  Friday 
morning,  visits  to  mines  and  mills  of  the  Miami  dis- 
trict; Friday  afternoon,  Cosden  Refinery,  Tulsa,  Okla. 

A  special  session  of  the  War  Minerals  Committee  on 
Oct.  9.  at  2  p.m.,  will  take  place  at  the  Planters'  Hotel 
in  St.  Louis  to  secure  and  condense  information  as  to 
the  relative  importance  of  dilToront  properties  from  the 
standpoint  of  domestic  mineral  production.  Committee 
eon.^ists  of  W.  Y.  Westervelt,  chairman;  A.  G.  White, 
secretarv;  W.  O.  Hotchkiss  and  David  White. 
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Cost  Reduction  on  the  Rand 


Mining  and  milling  practice  on  the  Rand  has 
changed  little  in  the  last  20  years.  Apparent 
loivering  of  costs,  G.  A.  Denny  claims,  has  been 
effected  by  mining  large  tonnages  of  low-gn^e 
rock  that  does  not  pay  for  itself.  Profits  have 
therefore  suffered.  Ore  reserves  are  not  properly 
calculated,  sampling  methods  are  illogical,  and 
iyisufficient  or  no  interest  or  redemption  charges 
are  made.  It  is  suggested  that  the  reduction  of 
an  entire  district's  output  be  centralized  in  one 
large  plant. 

MINING  costs  on  the  Rand  have  been  reduced  by 
8s.  4d.  ($2.03)  since  1902  but,  in  the  face  of 
lowered  efficiency  of  white  labor,  new  avenues 
of  expenditure  and  increased  cost  of  supplies,  how  could 
this  have  been  accomplished?  Is  the  reduction  a  genu- 
ine saving  or  the  result  of  increasing  the  divisor  by  ore 
of  unprofitable  grade,  cheaply  obtained  but  containing 
less  gold  than  the  cost  to  handle  it?  Has  the  reduction, 
capital  and  all  charges  considered,  been  achieved  with- 
out serious  loss  in  profit?  In  the  discussion  of  the 
mining  practice  on  the  Rand,  G.  A.  Denny  remarks: 

"It  is  depressing  that  the  practice  and  system  on 
these  fields  is  becoming  more  stereotyped.  Individuality 
seems  helpless  against  the  inertia  of  a  settled  universal 
opinion  that,  for  the  special  conditions  present,  existing 
practice  represents  the  ultimate  possible  degree  of 
efficiency.'' 

Unskilled  laborers  are  taught  by  example  and  all  in 
one  school;  methods  remain  unchanged  despite  the  im- 
mensely different  problems  presented  by  mining  near  the 
outcrop  and  at  incline  depths  of  over  a  mile  below.  To 
direct  the  conservative  tendencies  of  the  natives  into 
new  channels  is  almost  out  of  the  question.  The  ten- 
dency of  the  labor  organization  is  to  pattern  every  mine 
on  its  neighbor.  Broad  characteristics  of  all  mines  are 
identical,  there  are  no  particular  problems  and  practice 
settles  into  the  dead  level  of  conventionality. 

"Of  all  the  great  precious  metal  mining  fields,  this 
is  the  only  one  that  in  two  generations  of  experience 
has  found  it  unnecessary  to  alter  the  fundamental  type 
of  its  reduction  plant."  This  is  attributable  to  absence 
of  any  difficulty  in  treating  the  ore  and  to  centraliza- 
tion of  control,  which  implies  standardization ;  more- 
over, by  no  means  least,  it  is  the  result  of  the  want  of 
a  proper  charge  for  capital  cost  in  the  operations. 
Recognition  of  capital  charges  in  working  cost  would 
have  been  ample  incentive  for  change.  Remove  the  at- 
mosphere of  self-satisfaction  by  impartial  inquiry  into 
what  the  rest  of  the  world  is  doing ;  let  Rand  engineers 
show  their  ability  to  lower  capital  cost  and  achieve  sim- 
ilar or  better  economic  results. 

Methods  of  calculating  tonnage  and  values  of  ore  re- 
serves, Mr.  Denny  suggests,  that  gave  approximately 
accurate  results  when  applied  to  the  average-sized  block 
of  15,000  or  20,000  tons  common  10  years  ago,  may  not 

•Excerpts  from  a  review,  by  .\.  Cooper  Ke.\'.  of  a  papei\ 
entitled  "Rand  Economics:  Some  Salient  Unappreciated  Issues." 
-written  by  G.  A.  Denny  for  the  South  African  Institution  of 
,  Engineers. 


be  invariably  used  in  computing  tonnages  and  values 
of  present-day  blocks,  which  may  reach  half  a  million 
tons.  The  principle  which  underlies  all  mine  valuation 
is  the  assumed  projection  into  the  solid  interior  of 
marginal  values  of  the  drives.  Projection  from  levels 
gives  a  more  accurate  forecast  of  interior  values  than 
those  from  winze  connections,  as  the  lenses  or  shoots 
of  higher  grade  ore  are  usually  disposed  with  their 
longest  axes  toward  the  dip.  Mr.  Denny  shows  that  the 
general  formula  adopted  can  only  apply  in  cases  in 
which  the  width  and  value  are  regular.  He  gives  several 
examples  of  the  danger  of  throwing  into  the  pot,  as  it 
were,  highly  payable  ore  and  unpayable  ore,  and  ex- 
tracting from  it  ar  "average"  payable  value.  Immense 
errors  may  be  introduced  into  the  calculations  of  ore 
reserves,  which  justify  the  suggestion  that  the  area 
method  (delimiting  the  areas  of  profitable  and  unprofit- 
able ore)  should  be  adopted  in  mines  showing  sectional 
and  zonal  fluctuation  in  value. 

Sampling  Stopes  Every  Five  Feet  Needless 
Sampling  stope  faces  at  five-foot  intervals  monthly 
Mr.  Denny  thinks  unnecessary  "It  is  a  refinement  of 
practice  which  gives  no  adequate  return  for  the  expense. 
Of  what  use  is  it  to  calculate  value  and  tonnage  to 
several  places  of  decimals  when  the  standards  by  which 
they  are  measured  are  the  truck-and-skip  tallies  of 
primitive  character."  The  whole  system  is  approxi- 
mate. For  narrow  rich  reefs  a  10-ft.  interval  is  suffi- 
cient ;  for  wide  low-grade  i-eef s,  20  ft.  Doubtful  stopes 
should  be  sampled  at  wide  intervals  fortnightly.  Valu- 
ations must  be  much  more  detailed  in  low-grade  mines, 
as  a  drop  of  half  a  pennyweight  may  mean  the  differ- 
ence between  profit  and  loss.  Assays  tend  to  indicate 
an  average  value  that  is  too  high.  To  check  this  an 
average  is  frequently  substituted  for  assays  above  the 
average.  Mr.  Denny  believes  that  a  high  assay  must 
be  taken  to  represent  an  area  smaller  than  the  one  rep- 
resented by  a  low  assay. 

Poor  Method  of  Evaluation  of  Ore  Reserves 
The  existing  method  of  expressing  the  value  of  ore 
reserves  leaves  much  room  for  improvement.  Without 
specific  knowledge  of  the  actual  gold  recovered  from  a 
certain  assay  value  and  the  cost  of  recovering  it,  not 
even  an  approximate  idea  of  intrinsic  value  nor  of  rela- 
tive values  of  different  mines  can  be  gained.  One  mine 
may  work  on  a  large  scale,  mining  big  widths;  an- 
other may  adopt  the  small-scale  policy,  mining  narrow 
widths  and  clean  ore.  It  is  clearly  unsatisfactory  to  be 
unable  to  interpret  from  a  symbol  of  value  what  its 
I'eal  meaning  is.  The  logical  symbol  is  one  which  direct- 
ly states  the  value  of  this  asset,  namely,  the  profit,  ex- 
pressed in  currency.  An  authoritative  statement  that  a 
mine  had  1,000,000  tons  developed  and  fully  valued, 
estimated  to  yield  a  profit  of  £250,000,  would  mislead 
no  one.  It  is  now  quite  impossible  for  anyone  correctly 
to  arrive  at  the  profit  represented  by  ore  reserves. 

Mr.  Denny  declares  that  it  will  cost  "in  our  very  ex- 
travagant Rand  practice  about  £7  capita!  outlay  per 
ton  milled  per  month  for  a  40,000-ton  plant."  If  we 
estimate  that  £1,000,000  is  required  to  launch  a  present- 
day  gold-mining  venture,  about  £800,000  would  be  for 
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capital  account.  If  the  mine  had  a  life  of  20  year.s 
and  milled  500,000  tons  a  year,  each  ton  should  be 
charged  with  approximately  3s.  ($0.73)  interest  at  G'^c 
and  redemption  at  4'',.  Mr.  Kotze'  demands,  in  his  cal- 
culations respecting  the  Eastern  Rand,  15'^r  interest  as 
a  fair  risk.  That  would  bring  the  interest  and  redemp- 
tion charge  to  nearly  6s.  per  ton.  No  ore  should  be 
regarded  as  profitable  which  does  not  clear  full  capital 
charges.  The  procedure  advocated  would  play  havoc 
with  ore-reserve  estimates  as  now  presented,  but  in  the 
long  run  would  be  beneficial. 

The  profit  per  ton  can  be  ascertained  only  for  each 
block  on  its  own  merits  and  to  be  payable,  a  block  must 
meet  all  legitimate  charges.  The  Rand  practice  of  in- 
cluding in  payable  ore  rock  of  an  assay  value  equiva- 
lent to  the  estimated  working  cost  is  quite  indefensible. 
To  begin  with,  the  mine-assay  value  is  generally  higher 
than  the  value  recovered.  Further,  ore  is  only  payable 
when  it  yields  an  amount  which  includes  a  fair  rate  of 
interest  on  the  investment.  The  practice  of  establish- 
ing the  working  cost  as  the  pay  limit  .should  be  abol- 
ished. We  should  not  think  of  ore  reserves  in  terms 
of  tons  but  in  terms  of  profit.  Working  on  the  prin- 
ciple that  tonnage  of  seemingly  paj'able  value  is  the 
most  important  thing  in  statements  of  ore  reserves, 
encourages  the  habit  of  mining  low-grade  ore  to  in- 
crease tonnage.  Nothing  could  be  more  diametrically 
opposed  to  the  sound  conduct  of  mines  as  financial  ven- 
tures than  this. 

Profit  Sacrificed  to  Low  Cost  per  Ton 

Slopes  yielding  perhaps  12s.  ($2.92)  per  ton  are 
worked  continually  though  the  average  cost  is  18s. 
($4..38)  as  part  of  a  deliberate  policy.  Inquiries  as  to 
the  wisdom  of  this  policy  are  met  by  the  reply  that  the 
increased  tonnage  (a)  reduces  cost  and  (b)  provides  a 
larger  appropriation  for  mine-development  redemption 
account.  The  answer  to  the  puzzle  as  to  how  ore  of 
lower  yield  than  the  average  working  cost  can  be  profit- 
able lies  in  the  fact  that  the  individual  profit  made  on 
ores  of  differing  grade  must  be  regarded  as  a  contribu- 
tion to  a  general-profit  fund,  out  of  which  fixed  charges 
mu.st  be  met.  On  doubling  tonnage,  the  fixed  charges 
are  halved  when  expressed  on  a  tonnage-milled  basis. 
The  application  of  an  average  co.'it  leads  to  most  errone- 
ous conclusions. 

The  treatment  of  waste  rock  resolves  itself  into  the 
following:  (1)  Does  it  yield  sufficient  gold  to  pay  for 
all  legitimate  charges  it  must  bear?  (2)  Is  there  no 
more  profitable  material  available?  It  is  surprising 
that  after  nearly  30  years  the  question  of  rejection  and 
treatment  of  waste  rock  is  so  debatable  that  even  among 
the  largest  mines  no  uniform  practice  has  been  adopted. 
Milling  of  waste  rock  may  accomplish  the  reduction  in 
cost  per  ton  but  it  also  lowers  the  profit.  It  creates  an 
impression  of  improved  work  by  a  spurious  lowering  of 
working  cost  per  ton.  This  is  responsible  for  lowering 
the  efficiency  of  mining,  .since  it  proclaims  "tons"  to  be 
the  objective,  and  not  profit.  The  mainspring  of  all 
action,  all  ambition,  is  ton.i.  The  inevitable  result  is 
that  a  premium  is  put  on  had  mining. 

The  increa.sed  cost  of  labor  and  supplies  which  the 
war  has  imposed  on  mines  working  at  low  margins  of 

■Oovemment  Mining  BriRinpcr. 


profit,  burdens  them  most  seriously.  It  is  a  question 
whether  such  companies  should  deplete  their  ore  re- 
serves for  nominal  profits  or  should  con.serve  them 
until  normal  times  and  add  to  the  development,  thus 
making  a  greater  profit.  In  the  meantime  a  large  part 
of  the  native  labor  such  companies  employ  unprofitably 
could  be  transferred  to  more  profitable  mines.  Many 
men  would  also  be  freed  for  service  at  the  front. 

It  may  be  assumed  that  eventually  at  least  25  new 
companies  will  be  established  in  the  far-eastern  Rand. 
Separate  equipment  will  involve  £15,000,000  to  £20,000,- 
000  expenditure,  incurring  a  charge  to  each  company 
of  £70,000  per  annum  for  interest  and  redemption.  To 
prevent  duplication  and  waste,  it  would  be  advisable  to 
concentrate  the  whole  of  the  milling  requirements  of 
the  Virgin  district  in  one  plant,  financed  independently 
of  the  minus,  either  privately  or  by  government.  It 
.should  embody  most  modern  practice  and  economy  of 
expenditure  for  installment  and  operation.  It  would 
mill  from  500  million  to  700  million  tons  during  its 
period  of  activity,  but  its  growth  would  be  gradual. 
The  tariff  charge,  to  be  regulated  by  the  state,  should 
be  less  than  individual  companies  could  hope  to  attain 
in  their  own  practice.  Mines  would  deliver  their  daily 
quota  to  the  central  sampling  plant,  and  there  would  be 
no  necessity  to  mill  mere  tons.  There  is  no  practical 
difficulty  whatever,  according  to  Mr.  Denny's  contention, 
in  carrying  out  such  a  scheme. 


American  Cyanamid  Co. 

The  report  of  the  American  Cyanamid  Co.  operating 
at  Niagara  Falls  and  in  New  York  harbor,  shows  a 
great  increase  in  its  business  for  the  year  ended  .lune 
30,  1917.  Sales  were  $2,70.5,054;  cost  of  sales,  $1,767.- 
667;  general  expenses,  $253,754;  reserve  for  deprecia- 
tion, $189,625;  leaving  net  profits  of  $494,008  as  com- 
pared with  $351,218  for  1915-1916.  Other  income  was 
$144,641,  an  increase  of  $119,468,  giving  a  total  profit 
of  $638,649.  During  the  year  the  company  began  manu- 
facturing a  low-grade  cyanide  from  cyanamid  in  addi- 
tion to  placing  in  operation  a  new  liquid-air  plant  and 
a  sulphuric-acid  factory  in  New  York  harbor,  which 
will  later  be  supplemented  by  a  factory  for  the  produc- 
tion of  ammonium  phosphate  as  a  fertilizer.  The  capi- 
talization has  been  increased  to  $7,895,200  of  6'c 
cumulative  preferred — on  which  $439,837.80  of  divi- 
dends remain  unpaid — and  $6,514,000  of  common. 

Tonopah  Extension  Minini;  Co.,  of  Tonopnh,  Nev..  ro- 
port.s  that  for  the  ti.scnl  year  ended  Mar.  :i\,  1917,  there 
was  mined  1(10,102  tons  of  ore.  which  yielded  in  milling 
2.068,ti.50  oz.  Ag  and  Ut.()22  oz.  Au.  an  avcnige  of  18.908  oz. 
Ac  and  0.171  oz.  .Au  per  ton.  This  is  0.0222  oz.  .\g  and 
O.Ofil  oz.  Au  per  ton  under  the  average  of  the  previous  year. 
The  average  price  per  ounce  for  silver  for  the  year  was 
$0.708t'>7  luid  for  gold  120.6718.  making  an  average  gross 
value  of  $17,107  per  ton.  Milling  losses  amounted  to  ILfiO;!, 
leaving  a  net  recovery  of  $l.'>.ii04  per  ton.  Receipts  from 
sales  of  products  amounted  to  $1,707,174;  cost  of  mining, 
$.'),'{)>.097 ;  cost  of  milling.  $.'?9r.,:t(i:t;  cost  of  freight,  express 
and  refining.  $:?2,4.?0;  net  operating  profit.  $74<i.4fi9.  Sundry 
receipts  amounted  to  $4185.  and  "Damages."  exploration  and 
depreciation  were  charged  off  at  $44,859,  leaving  a  net 
realization  of  $7l>l.tilO.  On  the  tonnage  basis,  costs  were; 
Mining.  $4.90(1;  milling.  $.'?.('.2.1;  freight,  $0,071;  refining, 
$0,225;  losses.  $1.5.'?0.  Profit.  $(V785  per  ton.  Dividends 
amounting  to  $702,491  were  paid  during  the  year. 
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Role  of  Vanadium  in  Alloy  Steels 


The  presence  of  a  few  tenths  of  a  per  cent,  of 
vanadium  remarkably  increases  the  elastic  limit 
and  tensile  strength  of  steel  without  seriously 
impairing  the  ductility  or  presenting  any  diffi- 
culty in  hot  or  cold  xvorking.  The  prevalent  no- 
tion that  it  acts  simply  as  a  scavenger  is  wrong. 
It  has  improved  high-speed  steels  greatly  and  is 
of  value  for  both  castings  and  forgings. 


THERE  is  a  somewhat  prevalent  popular  idea  that 
vanadium  is  a  powerful  scavenger,  and  that  the 
beneficial  effects  of  its  use  in  steel  are  principally 
due  to  its  removal  of  minute,  residual  amounts  of  oxygen 
and  nitrogen  from  the  steel.  It  has  even  been  advanced 
that  when  all  the  vanadium  added  has  been  completely 
used  up  in  scavenging,  and  none  remains  in  the  steel,  all 
the  improvement  or  beneficial  effects  possible  have  been 
accomplished  despite  the  fact  that  there  is  an  increase  in 
the  mechanical  properties  of  the  steel  with  increasing 
amounts  of  vanadium  present,  and  that  vanadium  has 
equally  as  great  beneficial  effects  in  steels  made  under 
reducing  conditions,  such  as  crucible  and  electric  fur- 
nace steels,  as  it  has  in  steels  made  under  oxidizing  con- 
ditions like  openhearth  and  bessemer  steels.  While  it 
is  true  that  vanadium  oxidizes  readily  and  will  combine 
with  nitrogen,  its  value  as  a  scavenger  is  negligible,  as 
there  are  much  cheaper  metals  that  are  as  effective,  or 
perhaps  more  so. 

The  following  discussion  will  be  confined  almost  en- 
tirely to  the  consideration  of  pearlitic-vanadium-ternary 
steel,  or  simple  carbon-vanadium  steel,  and  will  not  more 
than  briefly  touch  on  the  quaternary-vanadium  steels. 
The  remarkable  effects  of  vanadium  on  steel  are  due 
entirely  to  its  presence  in  the  steel  as  an  alloying  ele- 
ment and  to  its  influence  on  the  other  constituents. 
When  added  to  steel  it  is  found  in  both  the  main  con- 
stituents, ferrite  and  pearlite,  but  principally  in  the 
latter.  Only  a  few  hundredths  of  one  per  cent,  of  the 
vanadium  combines  with  the  ferrite.  This  minute 
amount,  however,  appears  to  increase  the  strength, 
toughness,  hardness  and  resistance  to  abrasion  of  the 
ferrite.  Nearly  all  the  vanadium,  however,  is  found  in 
the  pearlite,  in  chemical  combination  with  the  cementite, 
as  a  compound  carbide  of  vanadium  and  iron  in  the  case 
of  ternary  stee^  and  as  more  complex  carbides  in  the 
case  of  quaternary  steels. 

Vanadium  Tends  to  Form  Sorbite  in  Steel 

Vanadium  replaces  the  iron  in  the  cementite  or  the 
carbide  by  increasing  amounts  until  finally  when  the 
percentage  of  vanadium  is  about  five  per  cent,  all  the 
iron  has  been  replaced  by  the  vanadium.  The  vanadium- 
containing  cementite  is  not  as  mobile  as  ordinary  ce- 
mentite and  consequently  does  not  segregate  into  as 
large  masses  but  occurs  in  relatively  minute  particles 
and,  therefore,  is  more  uniformly  distributed.  It  does 
not,  consequently,  readily  occur  as  thin  plates  in  the 
pearlite  but  in  a  granular  or  sorbitic  condition.     This 

•Excerpt.s  from  a  paper  by  G.  L.  Norris.  presented  at  th 
annual  meetinfr  of  the  American  Society  for  Testing  Materials  3 
Atlantic  City,  N.   J.,  on  June  26-29,  1917. 


strong  tendency  of  vanadium  to  form  sorbitic  and  even 
troostitic  pearlite  is  doubtless  one  of  the  reasons  for 
the  mechanical  superiority  of  steels  containing  vana- 
dium. 

Vanadium  carbide  is  not  as  readily  soluble  on  heat- 
ing as  iron  carbide,  and  consequently  vanadium  steel  re- 
quires a  higher  temperature  to  dissolve  the  cementite 
and  put  the  steel  in  the  austenitic  condition  for  quench- 
ing. The  presence  of  vanadium  does  not  raise  the  Acl 
and  Arl  points  more  than  about  10°  C.,  and  repeated 
heatings  do  not  seem  to  lower  the  Arl  point.  The  Ac2-3 
and  Ar2-3  points  are  raised  somewhat  more  and  continue 
to  rise  with  increase  in  percentage  of  vanadium. 

The  effect  of  vanadium  on  the  physical  or  mechanical 
properties  of  steel  increases  with  the  percentage  of  va- 
nadium until  about  1%  is  present,  after  which  there  is  a 
decrease,  even  in  the  case  of  quenched  steels.  With 
3'"f  or  more  of  vanadium  the  steel  is  actually  softened 
on  quenching  until  unusually  high  temperatures  are 
reached,  say  about  1300°  to  1400°  C. 

High-Speed  Steels  Improved  by  Vanadium 

Vanadium-steel  hardenite  has  greater  power  to  with- 
stand elevated  temperatures  without  softening  or  break- 
ing down  or  separation  of  cementite.  This  property  is 
responsible  for  the  ability  of  high-speed  steels,  through 
the  addition  of  vanadium,  to  stand  up  longer  under  the 
high  temperatures  developed  at  the  point  of  the  tool  in 
taking  heavy  cuts  at  high  speed.  Percentages  of  vana- 
dium as  high  as  3.50  have  been  successfully  used  in 
high-speed  steel,  and  1.50  to  2.50%  are  not  uncommon, 
although  only  a  few  years  ago  the  percentage  ranged 
from  0.30  to  0.75  and  it  was  thought  that  more  than  1% 
gave  little  additional  advantage.  The  improvement  in 
high-speed  steel  through  the  use  of  vanadium  has  borne 
an  almost  direct  relation  to  the  percentage  of  vanadium 
present  and  is  considered  to  be  from  60  to  100  per  cent. 

In  the  case  of  carbon-vanadium  tool-steel  the  use  of 
vanadium  has  proved  almost  equally  beneficial,  although 
at  present  only  about  0.2%  of  vanadium  is  used  in  such 
steel.  It  has  a  wider  quenching  range — that  is,  can  be 
heated  higher  without  injury — hardens  deeper,  retains 
cutting  edge  longer,  and  is  very  much  tougher  and 
stronger.  A  bar  of  1%  carbon  tool-steel  containing 
0.25%  vanadium,  quenched  and  drawTi  back  at  400°  C, 
will  bend  90°  without  failure  whereas  a  similar  steel 
without  vanadium  will  bend  only  about  20°  or  possibly 
30°.  Comparative  compression  te.sts  of  such  tool  steels 
with  like  tempering  or  draw-back  gave  on  l!-in.  cubes, 
490,000  lb.  for  the  vanadium  steel  and  278,000  lb.  for 
the  steel  without  vanadium.  For  battering  tools,  such 
as  pneumatic  chisels,  i-ock  drills,  etc.,  vanadium  tool- 
steel  possesses  marked  superiority  on  account  of  its 
combination  of  hardness,  strength  and  toughness. 

Effect  of  Vanadium  in  Steel  Castings 

One  of  the  principal  applications  of  vanadium  steel 
has  been  for  .steel  castings,  particularly  for  locomotive 
frames.  The  composition  of  the  steel  is  the  same  as 
usual  for  such  castings,  except  for  0.15%  or  more 
vanadium.  This  addition  increases  the  elastic  limit  of 
the  annealed  castings  25-30''r  without  lowering  the 
ductility.     The  tensile  strength  is  not  increased  pro- 
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portionately  in  the  case  of  thoroughly  annealed  castings, 
but  is  usuall.r  10-15',  greater.  Vanadium-steel  ,;ast- 
ings  require  a  somewhat  higher  annealing  temperature 
than  ordinary  steel  castings.  They  are  also  more  sus- 
ceptible to  hardening,  and  therefore  should  be  cooled 
slowly  in  the  annealing  furnace  until  they  have  cooled 
below  the  Arl  point.  The  annealing  temperature  should 
be  aboHt  875'  C. 

There  is  a  growing  tendency  to  heat-treat,  and  quench 
and  temper  steel  castings  for  many  purposes.  Vana- 
dium steel  is  much  more  suitable  for  heat  treatment 
than  ordinary  steel,  as  it  hardens  more  on  quenching  and 
consequently  much  higher  physical  properties  can  be 
obtained.  Even  air  cooling  from  the  annealing  tem- 
perature, followed  by  an  annealing  at  a  low  temperature, 
greatly  increases  the  elastic  limit  without  affecting  the 
ductility.  _ 

There  is  also  doubtless  a  great  future  for  vanadium- 
quaternar>--steel  castings,  both  annealed  and  heat- 
treated — particularly  the  latter — for.  as  in  the  case  of 
forged  or  rolled  quarternary -.steels,  the  improvement  in 
the  mechanical  properties  from  the  presence  of  vana- 
dium would  be  much  greater  even  than  in  the  case  of 
simple  carbon-vanadium  steel.  The  value  of  vanadium 
in  simple  carbon  forging  steels  has  been  over-shadowed 
by  the  greater  mechanical  properties  of  the  vanadium- 
quaternary  steels,  such  as  chrome-vanadium,  yet  they 
have  mechanical  properties  equal  to  those  of  ordinary 
:?-per  cent,  nickel  steel  under  like  conditions.  Excepting 
where  the  very  high  physical  properties  obtainable  from 
quaternary  steels  are  desired,  carbon-vanadium  steel 
can  be  used  to  advantage,  especially  for  large  forgings. 

This  steel  presents  fewer  manufacturing  difficulties 
han  quaternary  steels.  It  is  less  liable  to  losses  from 
shrinkage  cracks  and  checks  in  the  ingot,  and  to  heat- 
ing and  cooling  strains  in  forging  and  heat-treatment. 
It  requires  no  more  special  care  in  handling  than  ordi- 
nary carbon  steel  and  is  worked  with  equal  facility. 

Annealed  Carbon-Vanadium  Steel  Equals  Heat- 
Treated  Carbon  Steel 

Carbon-vanadium  forging  .steel  in  the  normalized  con- 
dition, which  may  be  described  as  annealed  for  grain  re- 
finement, has  physical  properties  superior  to  those  speci- 
fied for  heat-treated  carbon-steel  forgings.  This  simple 
treatment  alone,  therefore,  gives  physical  properties 
sufficiently  high  for  a  great  number  of  forgings  that 
would  otherwise  have  to  be  quenched  and  tempered. 

A  large  field  for  annealed  or  normalized  carbon-vana- 
dium steel  is  its  u.se  for  locomotive  forgings.  It  is  gen- 
erally conceded  that  there  is  need  of  a  steel  of  greater 
.strength  not  only  to  meet  pre.sent  conditions  but  also  to 
permit  of  reducing  .sections  of  reciprocating  parts  to  ob- 
tain better  counterbalancing.  To  meet  this  requirement 
the  railroads  several  years  ago  turned  to  heat-treated 
carbon  and  heat-treated  alloy  steels,  notably  chrome- 
vanadium. 

The  use  of  heat-treated  locomotive  forgings  has 
not  proved  altogether  satisfactory  for  a  number  of 
reason*.  One  objection  to  the  use  of  the.se  forgings  is 
the  lack  of  heat-treating  equipment  in  moat  railroad 
shopa.  This  operates  particularly  in  repair  work  where 
for  any  rea.son  the  forging  has  to  he  locally  heated  to 
straighten,  stretch  or  shorten,  destroying  thereby  the 
effect  of  the  original  heat  treatment  and  producing  in- 


equalities which  may  result  in  failure.  Probably  no 
other  class  of  forgings  is  subject  to  such  abuse  as  loco- 
motive forgings,  and  under  such  conditions  ordinary 
heat-treated  forgings  have  not  been  found  reliable.  For 
these  and  other  reasons  annealed  forgings  are  preferred. 
Con.sequently  a  steel  that  could  give  in  an  annealed 
condition  physical  properties  equal  to  or  even  better 
than  those  specified  for  heat-treated  carbon-steel  forg- 
ings, would  prove  very  desirable.  Carbon-vanadium 
forging  steel  responds  to  heat  treatment  in  a  ver>' 
superior  manner  and  in  this  condition  will  meet  the 
requirements  specified  by  the  American  Society  for 
Testing  Materials  for  quenched-and-tempered  nickel- 
steel  forgings. 


Petroleum  in  Russia 

The  production  of  mineral  oil  in  the  Russian  oilfields 
in  1916  showed  an  increase  of  about  27.000,000  poods 
(  1  pood  —  36  lb.),  as  compared  with  the  average  total 
production  of  the  three  previous  years,  according  to 
a  British  consular  report  from  Baku.  This  increase 
is  accounted  for  by  the  production  of  the  Grozni  fields, 
where  new  lands  have  been  opened  up,  and  the  produc- 
tion of  the  Surachani  field,  where  several  large  spouters 
were  brought  under  control.  The  actual  production  of 
the  Baku  fields  (Balachani.  Romani.  Sabounchi,  and 
Bibie  Eybat)  showed  a  decrease,  having  fallen  from 
419,000,000  poods  in  1913  to  330.000,000  poods  in  the 
vear  under  review.  This  falling-off  in  productiveness 
is  undoubtedly  attributable  to  the  fact  that  much  less 
drilling  has  been  done.  This  is  accounted  for  by  the 
difficulty  in  obtaining  the  requisite  materials  and  the 
high  prices  asked  for  them  when  they  are  obtainable. 
Owing  to  the  cessation  of  e.\ports  of  the  more  valuable 
products  to  foreign  markets,  and  to  the  increased  de- 
mand in  the  interior  of  Russia  for  liquid  fuel  for  fac- 
tories, railway  and  river  transport,  the  percentage  of 
residuum  for  liquid  fuel  has  been  considerably  increased. 
An  average  of  over  70"^^  of  this  product  is  now  beinp 
taken  off.  as  compared  with  less  than  GCr  in  normal 
times,  while  the  percentage  of  lubricating  oils  produced 
is  now  under  4  as  compared  with  7,  and  the  percentjige 
of  lighting  oils  obtained  has  decreased  from  26  to  less 
than  23  per  cent. 

Prior  to  the  war  about  45,000,000  poods  of  light- 
ing and  lubricating  oils  were  annually  exported  abroad, 
chiefly  to  Egypt,  Turkey  and  Germany.  The  cessa- 
tion of  these  exportsr  which  were  highly  profitable 
to  the  refiners,  has  tended  to  drive  the  price  of  oils  for 
home  consumption  to  a  higher  level  than  is  warranted 
by  the  increa.sed  price  of  production. 


.Mineral   IVoduction  of  Peru 

Official  revised  figures  of  the  mineral  production  of 
Peru  for  1915  have  recently  been  published.  The  prin- 
cipal items  are  a.s  follows,  the  quantities  being  given 
in  metric  tons  unless  other\vi,se  .stated: 

Coal,  290,74.1;  petroleum,  .363,162;  gold,  1690  kg.; 
silver,  294,425  kg.;  copper,  34,727;  lead.  2696;  zinc  ore, 
47;  vanadium  ore.  3145;  tungsten  ore,  375;  antimony 
ore.  522;  molybdenum  ore.  2740  kg.:  <iuicksilver.  920 
kg.;  borates,  510;  salt.  25,729  tons. 
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SHAFT  XO.  3  OF  THE  DESLOGE  COXSOLIDATED  LEAD  CO.,    llESLOGE,    illSSOURI 
This  company,  during  the  last  year,  operated  at  full  capacity  from  three  shafts.     The  mill  was  enlarged  and  improved  and  the 
tailings    are    now    stacked    close    to    the    mill    hy    an    endless-belt  conveyor   instead  of  being  hauled   away   by  railroad  trains  to  be 
dumped  in  the  valleys 


ST.    LOCIS   SMELTING    AND   REKINIXG    CO.'S    MILL,    ST.   FKAXCOIS.    MIS.SOl-KI 


560 


ENCINEEHING  AND  MINING  JOURNAL 


Vol.  104,  No    13 


NEW    3UU-TUX    STEKL-ANTi-COXCRETE    MILL    NO.    4    OF    T 
The  Federal  Lead  Co.  made  a  new  high  record  of  production  in  l!»lfi.     A  new  .shaft.  Xi>.   12   (shown  at  the  right),  was  sunk 
that  was  blocked  out  with  diamond  drills.     It  is  equipped  with  a  steel    headframe    and    automatic    skii>s    that    are    operated    by 
feature  of  the  mill  in  the  large  number  of  windows  provided.     The  ore  from  No.  12  shaft  is  conveyed  by  endless  belts,  after  pa.-;? 
with  Hancock  jiK-S  trommel.s,  drag  classifiers,  dewaterers.  regrinding   mills.    -ID  Wilfley  tables  eiiuipped   with   Butchart    riffles,    n 
cunveyor   to  a   nearby  valley.      The   mill    is   of  the   gravity   type,    being  distinctive  in  the  di.strict  as  the  only  one  having  a  nati 
The  mines  and  mills  of  the  Federal  Lead.  Boston-Klvins,  National,   Desloge,    Poe   Run   and   St.   .lo.seph   Load  companies  are  w..rK 
Jefferson,   Madison  and  St.  Francois  Counties,  of  which  tlie   last   named    in    II'IK    produced    ?0':     of    the    ti>tal    production    fr.' 
was  the  ca.se   in   St.    Francois  County  during  the  early  history  of  that  district   and  the  relationship  between   tht-  shallow  anil 
of  such  unprecedented  prosperity,  the  district  has  been  most  active  and  buoyant,  althoueh  .somewhat  handicapped   by  labor  s. 
result   in    greater  economies,    larger   tonnages   and    more   elticient   work.      With    the    higher    prices    prevailing    for    lead,    it    ha> 
Although  the  district  is  in  a  hilly  country,  being  on  the  Hanks  of  the  Ozark  uplift,  the  most  striking  and  obtrusive  features  oi 
silent,  huge  monuments  that  attest  tremendous  activity,  but  they  are  also  eloiiuent  warnings  that  the  diamond  drill  must  be  m 
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:RAL   lead   CO.   AT   ELVINS,   ST.    FRANCOIS   COUXTY.   MISSOURI 

th  of  459  ft.  on  the  old  Central  tract  about  1  mile  east  of  Elvins  and  is  now  an  important  producer  from  the  large  orebody 
ic  hoist  with  current  from  the  central  power  plant  at  Xo.  3  mill,  about  I  mile  distant.  The  new  mill  started  last  March.  One 
jh  an  independent  rockhouse  erjuipped  with  two  large  gyratory  crushers  that  feed  to  disk  crushers.  The  mill  is  equipped 
;ners,  a  flotation  unit,  Oliver  filter  and  steam  drying  plant  for  flotation  concenti-ate.  The  tailing  will  be  moved  by  belt 
g  base.  Southeastern  Missouri  produced  about  184.000  tons  of  pig  lead  in  1916.  which  approximated  ?25.000.000  in  value, 
rews,  trying  to  make  another  high  record  for  IHIT.  The  district  embraces  the  area  included  in  Washington.  Fra-iUIin. 
lines  in  deep  disseminated  deposits.  Shallow  lead  deposits  are  for  the  mo.-Jt  part  being  worked  in  the  other  counties,  but  this 
its  in  this  county  it  is  belie\-ed  will  be  repeated  in  the  others  as  can  only  be  proved  by  deep  drilling.  With  the  stimulus 
oal  shortage  last  winter.  All  the  operators  have  increased  their  plants  and  are  making  important  iniprovement.s  that  ,vill 
lie  to  work  ores  carrying  only  2*;^  of  lead  with  profit,  although  the  average  for  the  past  year  was  slightly  over  3',  of  lead. 
:t  are  the  enormous  piles  of  tailing  that  now  loom  up  as  the  most  impressive  feature  of  the  landscape.  They  are  not  only 
in  the  future  to  replace  the  orebodies  that  are  being  rapidly   exhausted  by  the  modern  large  mills 


ONE  OF  THE  MILLS  OF  ST.  JOSEPH  LEAD  CO..  ST.    FRANCOIS  COUNTY.   MISSOURI 
This  company,  the  most  important  lead  producer  in  the  -state,  was   the    pioneer    in    the    development    c>f    the    disseminated    deposits. 
""0-ton  plant  at  Bonne  Terre,  a   1750-ton  mill  at  Leadwood  and  Iht    4ii00-ton  mill  at   llivermines 


It  operates  three  mills 
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Monazite  Found  in  Mysore,  India 

It  is  reported  hy  the  Geological  Department  in  My- 
sore that  monazite  has  been  discovered  in  the  state,  ac- 
cording to  United  States  Consul  Lucien  Memminger,  at 
Madras,  India.  The  discovery  was  made  quite  by  acci- 
dent, by  Sambasiva  Iyer,  who  in  the  course  of  his 
geological  excursion  work  happened  to  come  across  a 
few  pieces  of  the  mineral  in  the  metal  heaps  stacked 
near  the  roadside  in  the  precincts  of  the  village  of 
Yedur,  south  of  the  Vasavangudi  E.xtension,  Bangalore 
City.  It  was  then  traced  to  the  quarrj'  for  road  metal 
close  at  hand,  and  the  identity  of  the  mineral  itself 
was  subsequently  verified  by  chemical  analysis.  A  re- 
quisition was  afterward  made  to  the  Industries  and 
Commerce  Committee  for  funds  to  have  the  place  opened 
up,  with  a  view  to  ascertain  the  mode  of  occurrence  of 
the  mineral  and  the  probable  quantity  available  for 
commercial  purposes. 

Monazite  Found  in  Situ 

Work  was  soon  commenced,  with  the  result  that 
mineral  monazite  was  discovered  in  situ.  Dr.  Hayden, 
the  director  of  the  Geological  Survey  of  India,  and 
three  other  Geological  officers,  with  H.  M.  A.  Cooke,  of 
the  Kolar  gold  field,  who  manifested  a  keen  interest  in 
the  discovery,  visited  the  quarry  and  remarked  that  this 
was  the  second  place  in  India  where  the  mineral  was 
found  in  situ.  The  large  size  of  the  crystals  was  espe- 
cially remarked  upon  as  being  unique.  The  question 
of  ascertaining  the  commercial  possibilities  is  being 
worked  out  and  Dr.  Hayden  agreed  that  .some  further 
work  should  be  done,  since  the  results  of  operations  so 
far  was  not  conclusive  either  way. 

Another  rare  mineral  allied  to  samar.skite  has  also 
been  discovered  in  this  quarry.  It  occurs  in  the  quartz 
of  a  pegmatite  "run"  in  gneiss,  which  is  the  country 
rock.  Samples  of  this  have  been  .sent  to  Calcutta  for 
analysis  in  the  geological  laboratory  there.  The  two 
minerals,  monazite  and  .samarskite,  occur  in  the  sap'.e 
pit  and  within  about  a  yard  of  each  other.  The  trend 
of  the  veins  bearing  these  minerals  is  the  same  as  that 
of  the  country  rock,  and  occurrence  of  both  in  the  form 
of  small  lenticular  pockets  in  parallel  runs,  suggests  a 
common  mode  of  origin.  The  commercial  value  of  the 
latter  deposit  will  be  a.scertained  when  that  of  mona- 
zite has  been  determined. 

The  mineral  survey  now  being  conducted  in  Ceylon  in 
coiiperation  with  the  Imperial  Institute  ha.s  led  to  the 
discovery  of  beach  deposits  of  monazite  sand,  which  will 
u.sefully  supplement  the  commercial  supplies  of  thoria 
required  for  the  manufacture  of  incandescent  gas  man- 
tles. Samples  of  the  sand  have  been  investigated  by 
the  Imperial  Institute,  and  the  results  are  ,xo  promising, 
says  the  London  Eronomist.  that  the  government  of 
Ceylon  has  arranged  to  work  the  deposits.  Suitable 
British  concentrating  machinery  has  been  selected  by 
the  institute  for  the  purpo.se,  after  experimental  trials, 
and  will  shortly  be  shipped  to  the  colony.  This  is  the 
latest  chapter  in  the  story  of  the  long  struggle  to  rescue 
the  gas-mnntle  industry  from  German  domination.  For- 
merly the  monazite  depf)sits  in  Brazil  were  the  only 
commercial  source  of  supply  of  thoria,  and  these  were 
controlled  by  the  German  Thorium  Syndicate.  The 
Brazilian    monopoly    enjoyed    by    this    syndicate    was 


broken  by  the  di.scovery  of  extensive  deposits  of  mona- 
zite in  the  state  of  Travancore  in  India,  so  rich  that 
samples  examined  by  the  Imperial  Institute  were  found 
to  contain  nearly  twice  as  much  thoria  as  the  Brazilian 
monazite.  The  German  syndicate,  however,  obtained 
control  of  the  company  formed  to  work  the  Indian  de- 
posits, and  they  continued  to  exercise  a  dominating  in- 
fluence over  the  industrj-  till  the  outbreak  of  the  war. 
Since  then  the  company  has  been  reconstructed  and 
given  a  British  character,  and  it  is  understood  that 
another  portion  of  the  deposits  in  Travancore  has  been 
taken  up,  and  will  be  worked  by  a  second  British  com- 
pany. The  work  of  the  Mineral  Survey  has  shown  that 
Ceylon  can  furnish  several  other  thoria  minerals  be- 
sides monazite.  Among  these  is  thorianite,  the  riche.st 
known  source  of  thoria.  This  new  mineral  at  first  was 
sold  in  England  at  as  high  a  rate  as  £1600  per  ton,  but 
the  deposits  have  proved  to  be  limited. 


Copper  at  232  Cents 

This  is  the  official  statement  from  the  Committee  on 
Public  Information,  under  date  of  Sept.  20,  1917,  re- 
leased for  morning  newspapers  of  Friday  Sept.  21,  1917: 

After  investigation  by  the  Federal  Trade  Commission 
as  to  the  cost  of  producing  copper  the  President  has  ap- 
proved an  agreement  made  by  the  War  Industries  Board 
with  the  copper  pi-oducers,  fixing  a  price  of  23'>^c.  per  lb., 
f.o.b.  Xew  York,  subject  to  revision  after  four  months. 
Three  important  conditions  were  imposed  by  the  board: 
( 1 )  That  the  producers  would  not  reduce  the  wages  now 
being  paid;  CI)  that  the  operators  would  sell  to  the  Allies, 
and  to  the  public,  copper  at  the  same  price  paid  by  the 
Government,  and  take  the  necessary  measures,  under  the 
direction  of  the  War  Industries  Board,  for  the  distribution 
of  the  copper  to  prevent  it  from  falling  into  the  hands  of 
speculators  who  would  inci'ease  the  price  to  the  public; 
and  (3)  that  the  operators  pledge  themselves  to  exert 
every  effort  necessary  to  keep  up  the  production  of  copper 
to  the  ma.ximum  of  the  past  as  long  as  the  war  lasts. 

The  War  Industries  Board  felt  that  the  maintenance  of 
the  largest  production  should  be  assured  and  that  a  reduc- 
tion in  wages  should  be  avoided.  The  stipulation  that 
present  wages  shall  not  be  reduced  compels  the  mainte- 
nance of  the  highest  wages  ever  paid  in  the  industry, 
which  without  such  stipulation  would,  with  the  reduction 
made  in  the  price  of  copper,  be  reduced  under  the  slidine 
scale  so  long  in  effect  in  the  copper  mines.  Within  this 
year  copper  has  sold  as  high  as  3<5c.  per  lb.,  and  the  market 
price  would  now  be  higher  than  it  is  had  it  not  been  well 
known  for  some  weeks  that  the  Government  would  fix  the 
price. 

The  principal  copper  producers  throughout  the  country 
have  evinced  an  admirable  spirit  an<l  for  weeks  havi 
promptly  supplied  every  request  of  the  Government  fot 
copper,  without  awaiting  decision  as  to  price,  a>rreeing  to 
accept  the  price  which  the  Board  should  ultimately  fix, 
The  proper  departments  of  the  (lovernnient  will  be  asked 
to  take  over  the  mines  and  plants  of  any  prwiucers  wh 
fail  to  conform  to  the  arrangement  and  price,  if  any  such 
there  should  be. 


Mine  Pumpinj^  Contract 

By  A.  L.  H.  Strekt* 

When  a  contract  to  pump  a  mine  contemplates  pe^ 
formance  of  such  work  for  an  indefinite  period,  the 
agreement  is  terminable  at  the  will  of  either  party  ac- 
cording to  the  view  taken  by  court  of  appeals  at  Kansas 
City  in  the  late  case  of  Latshaw  vs.  Stoddard,  104  South- 
western Reporter.  727,  in  a  controversy  which  arose  in 
the  Juplin  district. 


Aitiirney  al  law.  S29  S. 


Hiile  .   Minneapolis.  MIna 
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The  McKay  Back-Sight  Lamp 

By  Guy  R.  McKay"- 

Every  engineer  who  has  "swung  a  transit"  in  a  long 
tunnel  in  operation  has  wished  for  an  adequate,  depend- 
able, self-illuminated  back  sight.  When  the  tunnel  is 
straight  and  dry,  and  less  than  3000  ft.  long,  a  large 
plumb  bob  hung  just  inside  the  portal  with  the  daylight 
as  a  background  furnishes  an  ideal  back  sight;  but 
when,  through  curves,  mist,  or  distance,  the  portal  is 
obscured  or  invisible,  the  difficulties  of  tunnel  survey- 
ing are  greatly  multiplied. 

At  the  Snake  Creek  tunnel,  in  the  Park  City  district, 
Utah,  an  acetaline  back-sight  lamp  has  been  developed 


riKTAILS   op  McKAY  BACKSIGHT   LAMP 

which  answers  the  purpose  very  well.  The  lamp  con- 
sists of  a  cylindrical  metal  casing  made  in  two  parts 
which  screw  together  at  L.  The  lower  portion  contains 
a  metal  carbide  container  A  which  fits  loosely  into  the 
casing.  It  is  closed  at  the  top  and  open  at  the  bottom, 
and  perforated  to  permit  access  of  the  water  and  escape 
of  the  gas.    This  container  permits  the  lamp  to  be  filled 

•Park   rity.    Utah 


and  emptied  easily  and,  by  forcing  the  water  to  run 
down  the  sides  of  the  casing,  gives  it  a  better  oppor- 
tunity to  attack  the  carbide  at  the  bottom  first,  thus 
preventing  the  formation  of  a  layer  of  spent  carbide 
at  the  top  which  would  protect  the  fresh  carbide  below 
and  hinder  the  escape  of  the  gas. 

The  upper  portion  of  the  lamp  consists  of  a  water 
chamber  B  with  a  screw  cap  K.  Through  this  cap  the 
gas  tube  C  projects.  This  tube  has  a  cone-shaped  por- 
tion near  the  bottom,  which  seats  tightly  into  the 
bottom  of  the  water  chamber  when  the  tube  is  screwed 
down,  closing  the  water  ducts  /).  When  the  lamp  is  in 
use  the  gas  tube  is  unscrewed  sufficiently  to  open  these 
two  water  ducts  and  permit  the  water  to  run  down 
on  the  apron  E  and  drip  from  the  wires  F,  shown  in 
plan  at  U^^.  The  function  of  the  apron  E  and  wires  F 
is  to  prevent  the  water  from  running  under  the  bottom 
of  the  gas  tube  and  stopping  the  free  passage  of  the  gas. 

The  lamp  is  suspended  in  a  gimbal  ring  G  at  the 
points  H,  shown  in  plan  (d).  The  ring  is  suspended  by 
two  hooks  /  which  fasten  through  brass  chains  into  a 
hood  J  which  prevents  water  from  dropping  on  the 
flame.  The  hood  has  a  swivel  hook  in  the  top  by  which 
the  lamp  can  be  suspended.  The  upper  end  of  the  gas 
tube  C  is  made  to  receive  an  ordinary  gas  burner  such 
as  those  used  in  miners'  cap  lamps  of  the  Baldwin  or 
Justrite  type.  In  practice  it  was  found  that  these  fre- 
quently dropped  out  and  were  lost  or  broken,  so  an 
ordinary  0.22  short  rifle  cartridge  was  substituted.  A 
fine  needle  hole  was  punched  accurately  in  the  center  of 
the  empty  cartridge  and  was  driven  down  into  the  gas 
tube,  which  happened  to  be  just  the  right  size.  Since 
then  there  have  been  no  burner  troubles.  The  lamp  is 
constructed  symmetrically  and  balanced  so  that  it  hangs 
in  a  vertical  position  with  the  flame  exactly  under  the 
spad.  The  flame  can  be  readily  bisected  with  the  verti- 
cal cross  wire  of  the  transit  at  almost  any  distance. 


Speeding  Up  the  Drill 

Considerable  discussion  and  effort  has  taken  place  in 
an  attempt  to  get  more  work  from  machine  drills. 
There  are  many  ways  in  which  this  may  be  accomplished 
but  also  many  obstacles  when  it  comes  to  active  prac- 
tice. It  is  the  object  of  this  article  briefly  to  outline 
some  of  these  methods  and  to  describe  one  in  particular. 

In  analyzing  the  cost  of  breaking  rock  it  has  been 
found  that  the  greatest  item  of  expense  is  miners'  labor, 
and  the  labor  situation  of  today  is  such  that  it  is  poor 
policy  to  try  to  get  any  more  work  out  of  a  man.  The 
only  way  out  of  the  difficulty  is  to  make  it  possible  for 
a  man  to  do  more  work  without  expending  any  more 
energy.  In  view  of  such  considerations  methods  of 
speeding  up  the  drill  seem  to  offer  the  best  solution  and 
group  themselves  under  the  following  heads:  (1)  In- 
creasing the  actual  drilling  time  of  the  machine.  (2) 
Increasing  the  reciprocating  speed  of  the  machine. 
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The  importance  of  the  first  factor  is  realized  by  few. 
A  little  time  spent  with  the  stop  watch  will  show  that 
machines  are  actually  operated  from  25';r  to  50' f  of 
the  total  shifts'  time,  or  from  two  to  four  hours  of  the 
customar>'  eight.  Personally,  I  have  never  known  one 
to  run  as  high  as  four  hours  out  of  eight.  The  rest  of 
the  time  is  spent  in  various  other  operations,  such  as 
"mucking  back,"  mounting,  changing  drills,  moving  the 
machine,  tearing  down,  loading  and  firing  the  holes,  etc. 
All  these  things  have  to  be  done  by  the  miner  and  take 
up  a  large  part  of  his  shift. 

The  diminution  of  such  delays  in  drilling  must  be 
made  according  to  the  conditions  in  various  place.s.  In 
a  general  way  only  a  careful  study  of  delay.s  will  sug- 
gest remedies.  In  many  cases  lighter  machines  and 
mountings  can  be  used  to  advantage.  In  drifting  the 
miner's  greatest  delay  is  mucking  out  a  place  for  his 
post.  Where  there  are  two  6-  to  8-ft.  wide  drifts  not 
too  far  distant  on  the  same  level,  the  following  is  a 
good  time-saving  method: 

Instead  of  using  one  machine  per  shift  in  each  drift, 
work  both  machines  in  one  drift  on  the  day  shift  and 
move  them  to  the  other  on  the  night  shift.  In  the 
mean  time  the  first  drift  is  mucked  out  and  ready  for 
a  clean  start  on  the  following  day  shift.  This  adds 
from  one  to  two  hours  to  the  available  drilling  time. 
Needless  to  say,  the  miners  are  glad  to  be  relieved  of 
the  strenuous  mucking  at  the  start  of  the  shift.  There 
is  no  additional  labor  involved  in  this  arrangement  and 
it  is  only  impracticable  where  the  ground  is  so  soft 
that  there  is  not  enough  drilling  in  a  round  of  holes  to 
keep  two  machines  busy  for  a  shift.  Careful  attentir.n 
to  the  supply  and  quality  of  drill  .steel  will  also  help 
to  increase  the  mpchine's  running  time.  These  are 
merely  suggestions  and  may  not  apply  in  all  cases. 
Some  day  the  rock-drill  manufacturers  will  devote  more 
time  and  study  to  the  designing  of  a  machine  that  will 
facilitate  the  changing  of  drills  and  other  operations 
that  mean  lost  motion  to  the  miner. 

In  the  second  method  of  speeding  up  the  drill  it  is 
evident  that,  if  a  machine  is  only  reciprocating  from 
two  to  four  hours  in  a  shift,  everything  should  he  done 
to  get  a  maximum  amount  of  hole  drilled  in  that  time. 
This  means  a  close  stud\  of  different  types  and  makes 
of  both  machines  and  drills  to  determine  what  is  best 
suited  to  the  ground.  There  are  several  makes  of 
machines  on  the  market  as  well  as  a  diversity  of 
opinion  as  to  which  are  best.  That  is  a  question  that 
can  only  be  decided  by  experiment  in  each  case.  The 
same  applies  to  various  types  of  drill  bits.  Of  cour.se, 
a  small  hole  can  be  drilled  faster  than  a  large  one  and 
here  we  have  the  big  advantage  of  the  Carr  bit  with 
its  .small  gage  changes.  On  the  other  hand,  a  small 
hole  will  not  hold  so  much  powder.  In  the  latter  case 
the  .solution  is  either  to  use  stronger  powder  or  place 
a  smaller  burden  on  each  hole.  The  powder  solution  is 
preferable,  of  course,  but  there  are  mines  where  the 
ventilation  is  too  poor  to  care  for  the  larger  volume  of 
fumes  that  come  from  powder  of  greater  strength. 

There  is  one  thing  that  will  increase  drilling  speed  in 
all  ca.ses  and  that  is  getting  every  available  pound  of 
air  pressure  behind  the  hammer.  Pre.ssure-dmp 
through  pipe.o.  hose,  inlet  ports,  etc.,  has  been  carefully 
measured   and   recorded,  but  there  are  still  a  .surpris- 


ingly large  number  of  mines  where  no  attention  is  given 
to  such  matters.  To  put  the  loss  in  drilling  speed  into 
something  more  tangible  than  merely  the  pounds  drop 
in  pressure,  an  interesting  test  was  conducted. 

A  place  was  selected  where  there  were  two  machines 
in  good  condition,  supplied  with  air  through  oversize 
pipes  to  insure  a  maximum  pressure.  A  globe  valve 
was  inserted  in  the  pipe  line  near  the  machines,  and  a 
pressure  gage  attached  between  the  valve  and  the  ma- 
chines. For  an  entire  shift  the  pressure  was  kept  down 
to  55  lb.  by  manipulating  the  valve,  and  the  drilling 
speed  of  the  machines  recorded  in  the  usual  manner. 
The  next  day  the  test  was  repeated  with  a  constant 
pressure  of  70  lbs.  This  15-pound  increase  in  air  pres- 
sure increased  the  drilling  speed  by  37  per  cent.  By 
drilling  speed  is  meant  inches  drilled  per  minute  of 
actual  reciprocating  time.  The  result  obtained  was  al- 
most startling  although  the  test  was  simple  and  easily 
performed.  A  15-Ib.  drop  in  pressure  is  quite  common 
in  conducting  compressed  air  through  pipes,  but  a  dif- 
ference of  ST^r  in  drilling  speed  is  enough  to  make 
anyone  "sit  up  and  take  notice."  In  this  particular 
case  it  led  to  a  careful  investigation  and  to  the  adop- 
tion of  certain  standards  in  regard  to  minimum  size 
pipes,  ho.se,  inlet  ports  and  connections.  The  air-pipe 
equipment  of  each  level  was  carefully  worked  out  so 
as  to  comply  with  a  fixed  maximum  permissible  drop 
in  pressure. 


Design  for  Stope  Ladder 

Where  it  is  necessary  to  haul  timbers  up  into  a  stope 
through  the  nianway,  the  nuisance  of  timbers  catchin  ; 
on  the  ladder  rungs  can  be  eliminated  by  setting  in  the 
rungs  as  shown  in  the  drawing.    Rungs  set  in  this  man- 


ner are  not  weakened  for  man  climbing  but  care  rhua 
be  exercl.sed   in  sending  the  ladders   into  the  mine  .s< 
that  they  will  not  be  put  into  place  upside  down.     Witll 
such  ladders,  timbers  may  be  easily  hauled  over  incline 
as  well  as  vertical  ladderways. 

A  DriftinK  Rpford  at  the  Old  Dominion  mine,  Olobe,  Arir..', 
was  niiiilc  this  year  when  li»7  ft.  of  drifting  was  accom- 
phsheil  in   14  days. 
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Hollow-Steel  Hole  Puncher  for 
Drill  Sharpener 

The  accompanying  illustration  shows  a  device  re- 
cently adapted  for  attachment  to  the  Sullivan  drill- 
sharpening  machine,  to  permit  rapid  and  convenient 
punching  out  of  the  hole  in  hollow  drill  bits  and  drill 


PIG.  1.     FORGING  BIT  AND  SHANK  ON  HuLLUW 
DRILL  STEEL 

shanks.  Blacksmiths  know  that  the  action  of  upsetting 
hollow  drill  steel  and  of  forging  it  tends  to  close  the 
hole,  so  that  some  means  is  necessary  for  opening  it 
again  to  its  full  .size.  Various  appliances  have  been 
devaloped  for  this  purpose  in  order  to  save  the  time 
required  to  use  a  hand  punch.  The  dolly  pin  operates 
satisfactorily  in  some  cases,  particularly  on  the  larger 
sizes  of  steel,  or  when  the  work  to  be  done  is  not  of 
a  kind  that  will  close  the  hole  seriously.  A  special 
pneumatic  punch  has  been  used  with  good  effect;  but 
this  is  rather  an  expensive  and  elaborate  apparatus  to 
install  for  this  little  job.  As  shown  by  the  accompany- 
ing illustration,  a  Sullivan  DB-13  air-hammer  drill,  such 
as  is  used  frequently  for  hitch  cutting  and  trimming, 
is  the  tool  employed  in  the  present  device.  This  tool 
weighs  14  lb.  Its  two  essential  features  are  a  push- 
thx'ottle  handle  and  a  nose  chuck  with  a  knurled  or 


milled  cap,  which  is  screwed  to  the  end  of  the  cylinder 
to  hold  the  drilling  tool  in  position.  The  tool  is  supplied 
with  a  collar  forged  on  the  shank  to  prevent  it  from 
being  pulled  out  of  the  chuck. 

As  will  be  noted  from  the  illustration,  the  drill  is 
placed  at  the  back  of  the  sharpener  on  a  special  clamp 
or  brace  bolted  to  the  frame  for  this  purpose,  and  so 
arranged  that  the  handle  of  the  tool  is  permanently 
held  while  the  cylinder  is  left  free  to  slide  back  and 
forth  on  a  support.  The  method  of  using  the  tool  is 
as  follows: 

The  bit  is  forged  and  sharpened  first  in  the  usual 
manner.  The  operator  then  places  the  bit  end  of  the 
steel  over  the  end  of  the  punch,  which  is  inserted  in  the 
chuck  of  the  DB-13  tool.  A  slight  thrust  by  the  opera- 
tor opens  the  throttle  and  starts  the  tool  reciprocating 


J 

FIG.   2.     CLEARING  CENTR.47.   Hmi.i;   \\\     ,\li:\.\s  Qp 
SPECIALLY  ATTACHED  DEVICE 

SO  that  the  hole  is  quickly  opened  to  full  size.  When 
the  punch  has  advanced  far  enough  into  the  steel,  a 
quick  pull  releases  it.  Some  punches  have  been  made 
up  with  a  blunt  end  with  the  size  of  the  punch  reduced 
just  back  of  the  point.  This  is  said  to  give  better 
results  in  removing  the  steel  from  the  punch.  In 
some  cas5s  operators  have  elaborated  the  bracket  for 
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holding  the  DB-13  tool  by  adding  a  guide  arm  in  front 
on  which  the  steel  can  be  rested  when  thrusting  it  Oiito 
the  punch.    This  is  said  to  save  time  in  handling. 

This  special  attachment  will  be  regularly  furnished 
on  any  Sullivan  drill-sharpening  machine  and,  when 
so  furnished,  the  tool  is  equipped  with  a  special  handle 
and  is  permanently  placed  in  an  opening  cut  in  the  ver- 
tical frame.  The  cut,  however,  shows  a  homemade 
form  of  bracket,  which  can  be  adapted  for  at- 
tachment to  any  sharpener  in  the  field.  The  economy 
of  time  and  labor  involved  in  the  use  of  this  tool  has 
proved  important  in  blacksmith  shops  where  a  large 
amount  of  hollow  steel  has  to  be  handled. 

There  are  no  economic  advantages  in  wet  machines 
unless  drills  and  steel  are  kept  in  condition.  The  in- 
troduction of  refined  machinery  demands  refined  care 
and  it  is  not  enough  to  give  a  miner  a  perfect  machine. 
It  must  be  kept  tuned  up  for  him.  Hollow  steel  must 
be  kept  hollow. 


Gilbert  &  Barker  Portable  Oil 
Tank  Outfit 

For  the  purpose  of  providing  a  convenient  method 
of  handling  oil  around  the  shop,  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass.,  is  now  manu- 
facturing the  portable  pump 
and  tank  outfit  shown  in  the 
illustration.  The  tank  is 
made  of  steel  plate  with  oxy- 
acetylene-welded  seams.  The 
frame  and  axle  are  of 
wrought  iron,  welded  into 
one  piece,  and  are  mounted 
on  6-in.  m  a  1 1  e  a  b  1  e-iron 
wheels.  The  pump  can  be 
set  to  fill  any  small-size  con- 
tainer without  overflow  and 
has  a  lock  to  prevent  un- 
authorized use.  A  pan  is 
placed  on  top  of  the  tank  for 
holding  oilers,  funnels,  etc. 
The  capacity  of  the  tank  is 
30  gal.,  but  the  space  occu- 
pied is  considerably  less  than 
that  taken  by  an  ordinary 
barrel.  While  the  tank  is 
not  intended  to  be  large 
enough  for  general  storage 
purposes,  it  forms  a  convenient  means  for  transporting 
oil  from  the  main  storage  to  the  point  where  it  is  to  be 
consumed. 


PORTABLE  OIL-TANK 
OITTFIT 


Westinghouse  Safety  Switch 

The  knife  switch  illustrated,  which  is  so  constructed 
that  all  live  parts  are  totally  inclosed  and  inaccessible 
except  in  cane  of  real  need,  is  the  product  of  the  West- 
inghou.'ie  Electric  and  Manufacturing  Co.,  Ea.st  Pitts- 
burgh, Penn.  The  device  con.tista  of  an  ordinary  single- 
throw  knife  switch  and  fu.se  holders  inclosed  in  a  cast- 
iron  box  with  an  nperntintr  handle  outside  of  the  hous- 
ing.   The  box  is  designed  for  conduit  connection  and  has 


a  partition  separating  the  switch  blades  from  the  fuses. 
The  upper,  or  switch,  compartment  can  only  be  opened 
by  removing  two  machine  screws,  while  the  door  to 
the  fuse  compartment  may  only  be  opened  while  the 


WESTIKGHOUSE  SAFETY  SWITCH 

operating  handle  is  in  the  off  position.  When  the  door 
of  the  fuse  compartment  is  open,  it  is  impossible  to 
close  the  switch.  Means  are  also  provided  for  locking 
the  switch  handle  in  position  to  prevent  tampering  by 
unauthorized  persons. 


Skeleton  Mine  Car 

The  skeleton  mine  car  shown  in  the  illustration  is  a 
development  due  to  the  high  freight  rates  and  high 
cost  of  materials.     As  noted,  the  frame  is  ready  for 


SKELETON  MINE  CAR 


either  wood  or  old  sheet-steel  lining  which  may  be  sal- 
vaged from  around  the  plant.  The  "skeleton"  cornea 
from  the  closet  of  the  Truax  Manufacturing  Co., 
Denver,  Colo. 
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The  deceit  of  Bernstorff  while  ambassador  to  the 
United  States  and  the  pro-German  activity  of  certain 
citizens  have  been  revealed  during  the  week  by  the 
Government;  letters  seized  show  that  the  embassy  had 
been  spending  money  in  attempts  to  influence  Congress 
and  that  writers  in  this  country  were  paid  to  distort  the 
truth  to  favor  Germany.  A  nationwide  plot  of  the 
I.  W.  W.  against  the  Government  has  been  disclosed  at 
the  trial  of  draft  resisters  in  Oklahoma.  The  price  of 
copper  has  been  set  at  232C.  per  lb.  and  prices  have  been 
fixed  for  pig  iron,  steel,  iron  ore  and  coke.  The  House 
has  passed  the  $7,000,000,000  war  credit  bill  and 
the  Senate  the  $11,538,000,000  bond  bill;  the  war- 
revenue  bill  is  deadlocked  in  conference  and  the 
war-insurance  measure  is  being  considered. 

In  France,  the  British  broke  the  German  lines  near 
Ypres  on  an  eight-mile  front  and  advanced  a  mile. 
The  Italian  campaign  is  apparently  over;  Turks  are 
aiding  the  Austrians  on  this  front.  Korniloflf  is  on 
trial  for  treason  in  Russia.  In  replying  to  the  Pope's 
proposals  Germany  failed  to  state  her  peace  terms ; 
an  apology  to  Sweden  has  been  made  for  the  embar- 
rassment caused  by  the  Luxburg  incident.  The  Argen- 
tine Congress  has  voted  to  break  with  Germany  and 
has  mobilized  its  navy;  many  strikes  in  the  country  are 
said  to  be  due  to  German  influence.  Costa  Rica  has 
severed  relations  with  Germany. 


Hoover  Discusses  War  Economics 
at  Business  Convention 

The  delegates  to  the  war  convention  of  American  busi- 
ness men,  held  at  Atlantic  City,  Sept.  17-21,  by  the  Cham- 
ber of  Commerce  of  the  United  States,  were  addiessed 
by  many  prominent  men,  including  Secretary  Franklin 
K.  Lane,  Frank  A.  Scott,  chairman  of  the  War  Indus- 
tries Board,  Judge  Robert  S.  Lovett,  A.  C.  Bedford, 
president  of  the  Standard  Oil  Co.,  and  Food  Adminis- 
trator Herbert  C.  Hoover.     In  part,  Mr.  Hoover  said: 

One  looming  shadow  of  this  war  is  its  drift  toward 
socialism.  For  the  gigantic  sacrifice  of  life  the  world  is 
demanding  a  sacrifice  of  property.  We  will  surely  drift 
to  that  rocky  coast  unless  we  can  prove  the  economic  sound- 
ness and  willingness  for  public  service  of  our  commercial 
institutions.  The  alternative  to  failure  of  our  commercial 
system  to  maintain  its  place  and  serve  public  interest  is 
rigid  autocratic  governmental  organization  of  industry  of 
the  German  type. 

The  large  question  of  the  hour  is  price  fixing,  for  the 
suspension  of  the  law  of  demand  and  supply  as  an  equitable, 
economic  law  is  forcing  our  hand  in  every  direction.  We 
will  find  as  we  go  on  witli  the  war  and  its  increasing  eco- 
nomic disruption  that  first  one  commodity  after  another 
will  need  to  be  taken  into  control.  We  will,  however,  profit 
by  experience  if  we  deal  with  every  situation  on  its  own 
merits.  So  long  as  demand  and  supply  have  fi-ee  play  in 
a  commodity,  we  had  best  leave  it  alone.  One  point  in  the 
mind  of  the  public  I  am  anxious  to  get  clear.  The  Food 
Administration  is  limited  absolutely  to  that  area  of  com- 
merce between  the  producer  and  the  retailer.  We  can  only 
use  influence  on  both  the  retailer  and  producer,  and  depend 
upon  their  patriotism.  In  this  area  we  can  only  regulate 
the  flow  of  trade  and  hold  it  to  moderate  profits  and  excise 
speculation. 


High  prices  reduce  consumption,  but  through  the  mothods 
of  famine.  There  is  no  national  conservation  in  robbing 
our  working  classes  of  the  ability  to  buy  food.  Real  con- 
servation lies  in  the  equitable  distribution  of  the  least 
necessary  amount,  and  in  this  country  we  can  only  hope 
to  obtain  it  as  a  voluntary  service.  If  we  are  to  have  as- 
cending prices  we  must  have  ascending  wages.  But  as  the 
wage  level  rises  with  inequality,  it  is  the  door  leading  to 
strikes,  disorder,  riots  and  defeat  of  national  efficiency. 
The  verdict  of  the  world's  experience  is  in  favor  of  price 
control  as  the  lesser  evil. 

The  total  experience  of  Europe  has  demonstrated  that 
many  methods  of  price  control  such  as  maxima  and  minima 
are  a  fallacy,  but  one  formula  has  remained,  and  that  is 
the  fixed,  specified  price  for  every  stage  of  a  given  com- 
modity based,  as  nearly  as  may  be,  on  the  cost  of  production 
and  a  reasonable  return  for  capital.  The  constant  dom- 
inant thought  in  price  fixing  must  be  the  stimulation  of 
production.  The  result  of  price  fixing  in  wheat  and  flour 
has  reduced  speculation  and  distribution  charges  so  that 
there  is  a  $3  per  bbl.  increase  to  the  farmers  and  $3  decrease 
to  the  consumer.  It  appears  to  us  that  no  right-minded 
man  wants  extra  profit  from  the  war.  If  he  does  he  should 
be  branded  with  the  brand  of  Judas  for  selling  the  blood  of 
our  sons  for  profit. 


American  Committee  of  Engineers 
in  London 

The  "American  Committee  of  Engineers  in  London" 
was  formed  a  few  months  ago  by  American  engineers 
and  business  men  in  London  for  the  purpose  of  suggest- 
ing to  the  Government  of  the  United  States  plans  that 
might  be  useful  in  carrying  on  the  war;  also  to  offer 
their  services  for  consultation  and  advice  to  the  Gov- 
ernment's representatives,  should  this  be  desired.  The 
complete  list  of  members  is  as  follows: 

Col.  J.  W.  Boyle,  mining  engineer;  A.  O.  Cautley,  mining 
engineer;  H.  Stokes  Waite,  consulting  engineer;  S.  C. 
Magennis,  mining  engineer;  H.  A.  Titcomb,  mining  engi- 
neer; W.  B.  Poland,  railway  engineer;  Millard  Shaler,  min- 
ing engineer;  D.  P.  Mitchell,  mining  engineer;  R.  Oilman 
Brown,  mining  engineer;  C.  W.  Purington,  mining  engi- 
neer; Col.  Millard  Hunsiker,  representing  American  metal 
industries;  Reginald  Gillmor,  consulting  engineer  attached 
to  United  States  Navy  Department;  George  I.  Gay,  civil 
engineer,  statistician;  Robinson  Smith,  publicist,  Depart- 
ment of  Food  and  Publications;  Louis  P.  Sheldon,  banker; 
Pierre  Humbert,  engineer;  Joseph  A.  Nash,  shipping  depart- 
ment. Commission  for  Relief  in  Belgium;  C.  W.  Hough, 
engineer,  electrical  director  of  J.  G.  White  &  Co.;  I.  N. 
Dessau,  director  of  Sir  John  Jackson  &  Co.  (Russia),  rail- 
way construction;  G.  Lawson,  merchant;  Heni-y  S.  Mackay, 
mining  engineer;  A.  J.  J.  Fifer,  consulting  engineer;  George 
H.  Short,  merchant;  R.  McClellan,  merchant;  W.  C.  Burton, 
engineer,  general  manager,  London  Underground  Ry.;  A.  F. 
Kuehn.  mining  engineer;  J.  T.  Clarke,  architect;  H.  D. 
Hunter,  railway  engineer;  E.  Sengier,  engineer,  Commission 
for  Relief  in  Belgium;  G.  I.  Benenson,  financier;  R.  Grant, 
Jr.,  banker;  E.  A.  Brayley  Hodgetts,  secretary  Nobel  Dyna- 
mite Trust;  F.  W.  Baker,  financier;  Edward  Hooper,  mining 
engineer;  G.  H.  Thurston,  mechanical  engineer;  Thomas 
Plunkett,  financier;  L,  L.  Tweedy,  financier;  Edward 
Walker,  editor,  Muihiti  Magazine ;  H.  R.  Keene.  manager, 
Allis-Chalmers  Manufacturing  Co.;  A.  F.  Martin,  airplane 
engineer,  Conrad  Hall  &  Co.;  A.  Holm,  timber  merchant; 
R.  Peacock;  C.  Titcomb;  R.  Martens;  D.  P.  Campbell;  M. 
de  Witt  Mackenzie,  Associated  Press  (of  America)  ;  Leslie 
Urquhart.  The  Executive  Comrtiittef  consists  of  W.  B. 
Poland,  Millard  Shaler,  L.  P.  Sheldon,  D.  P.  Mitchell,  H.  S. 
Waite,  A.  O.  Cautley,  C.  W.  Purington,  Col.  J.  W.  Boyle, 
Col.  Millard  Hunsicker. 
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The  following  list  comprises  those  engineers,  resident 
outside  of  Great  Britain,  who  are  members  of  the  co.n- 
mittee  in  a  consulting  capacity: 

In  the  United  SUtes:  Herbert  C.  Hoover,  W.  L.  Honnold, 
Edfrar  Rickard,  T.  J.  Hoover,  T.  A.  Rickard,  W.  R.  Ingalls, 
H.  H.  Knox.  Philip  Argall.  In  Russia:  J.  P.  Hutchins,  Petro- 
grad;  W.  E.  Thome.  Bodaibo,  Siberia;  Norman  C.  Stines, 
Ekaterinburg;  R.  Chartran,  Bodaibo,  Siberia;  R.  E.  Smith, 
Vladivostok,  Siberia.    In  Spain:  N.  B.  Knox,  Noya,  Coruna. 


Engineer  Services  Organized 

The  extent  to  which  the  services  of  engineers  will 
be  utilized  in  the  war  is  emphasized  in  the  Army 
general  orders  recently  issued.  They  are,  in  effect,  as 
follows : 

Each  army,  consisting  of  three  corps,  will  have  a  special 
engineer  regiment  of  one  colonel,  one  lieutenant  colonel, 
three  captains  and  38  enlisted  men  in  the  headquarters 
division,  and  six  companies,  with  six  officers  and  250  men 
each,  whose  business  it  will  be  to  handle  the  "gas  and  flame 
service."  In  addition  each  army  will  have  regiments  for 
the  following  services:  A  mining  service  of  six  companies, 
a  water-supply  service  of  six  companies,  a  general  con- 
struction service,  an  engineer-supply  service  of  three  com- 
panies, three  workshop  companies  and  one  service  battalion; 
also  a  battalion  of  topographical  engineers  to  provide  a 
surveying  and  printing  service;  a  road  service  detachment 
with  three  road  engineer  companies  and  six  service  bat- 
talions of  four  companies  each;  10  motor  truck  companies 
of  31  trucks  each  and  five  wagon  companies  with  61  wagons 
each. 

On  the  line  of  communications  of  each  army  will  be  a 
pontoon  park  with  six  construction  battalions  and  six  serv- 
ice battalions  of  engineer  troops,  two  supply  battalions,  two 
workshop  battalions  and  three  supply-service  battalions,  10 
battalions  of  forestry  engineers  supplemented  by  nine  serv- 
ice battalions  for  this  work;  two  battalions  of  special  quarry 
service  troops  with  three  supplemental  work  battalions;  five 
battalions  of  railway  engineers  for  light  railway  service, 
supplemented  by  three  work  battalions;  four  battalions  of 
railway  engineers  for  the  operation  and  mechanical  depart- 
ment, supplemented  by  three  service  battalions. 

A  standard-gage  railway  service  is  to  be  maintained  by 
five  regiments  of  special  railway  engineers,  with  eight  sup- 
plemental work  battalions.  For  line  of  communications 
work  there  will  be  a  separate  standard-gage  railway  con- 
tingent. Six  battalions  of  railway  engineer  troops  will  be 
detailed  for  operations  with  three  service  battalions  and 
one  regiment,  and  one  supplemental  engineer  battalion  and 
one  service  battalion  in  the  mechanical  and  supply  depart- 
ment. 

Only  IC,'  of  the  railway  operating  and  shop  troops, 
forestry  troops  and  service  battalions  will  be  armed 
except  during  their  training  period. 


Arsenals  Used  Free-Sulphur  Formula 
Against  Expert  Advice 

Testimony  before  the  House  Investigating  Committee, 
in  reference  to  defective  ammunition  sent  to  Gen. 
Pershing,  disclosed  that  although  ammunition  experts 
had  advised  against  using  a  free  sulphur  formula  for 
the  Government's  ammunition  primer,  the  opinion  of 
the  War  Department  wa.s  set  in  favor  of  such  a  formula. 
"The  technical  opinion  of  the  world  was  against  u «. 
All  our  people  believed  in  it,  though,"  said  Col.  George 
Montgomery.  U.  S.  A.,  commandant  of  the  Frankford 
Arsenal.  It  is  said,  moreover,  that  Col.  Montgomery 
went  so  far.  upon  one  occasion  at  least,  as  to  request 
of  Brig.  Gen.  William  Crozier,  the  chief  of  ordnance 
at  Washington,  that  a  fulminate  of  mercury  primer 
be  adopted  in  place  of  the  sulphur  primer.  Gen.  Crozier 
claimed  that,  while  he  knew  of  this   recommendation, 


it  had  never  been  brought  to  him  officially  for  action, 
intimating  that  a  subordinate  had  shelved  the  report. 
"Evidence  that  the  sulphur  primer  was  not  accom- 
plishing its  function  first  appeared  in  Januan,-,"  says  the 
New  York  Sun.  "The  percentage  of  hangfires  and  mis- 
fires, however,  was  not  so  great  as  to  cause  alarm,  and, 
although  investigation  was  commenced,  it  was  not  until 
May  that  Col.  Montgomery,  in  the  light  of  his  previous 
experience,  felt  justified  in  recommending  the  suspen- 
sion of  sulphur  primer  manufacture.  This  was  after  it 
had  been  discovered  that  10<'r  of  the  small  arms  am- 
munition made  and  issued  since  January  either  hung 
fire  or  mis.sed  fire."  Testimony  showed  that  8,000.000 
sulphur  primers  had  been  condemned  since  the  defect 
was  discovered.  The  oH  free-sulphur  formula  is  be- 
ing used  in  artillerj-  ammunition  with  perfect  results 
because  it' ignites  a  quick-burning  black  powder,  where- 
as in  small  arms  ammunation  the  bullet  is  shot  from 
the  gun  by  a  slow-burning  powder. 


Chemists  Solve  War  Problems 

When  war  was  declared  with  Germany,  this  country 
was  practically  destitute  of  optical  glass,  needad  es- 
pecially for  periscopes,  range  finders,  field  glasses  and 
other  instruments.  This  was  stated  by  Director  Arthur 
L.  Day.  of  the  Geophysical  Laboratoo'  at  Washington, 
D.  C,  in  presenting  a  paper  on  "American-Made 
Optical  Glass"  at  the  recent  meeting  of  the  American 
Chemical  Society  in  Boston.  The  manufacture  of  this 
material  was  largely  confined  to  France  and  Germany, 
in  which  countries  it  was  a  secret  process.  France  could 
spare  none,  and  no  one  here  knew  how  to  make  it.  The 
Geophysical  Laboratory  and  the  glass  men  of  the 
country  attacked  the  problem  three  months  ago;  today 
they  are  in  a  position  to  state  that  a  sufficient  supply 
of  the  six  varieties  needed  for  all  branches  of  the 
service  will  be  provided.  It  is  promised  that  45,000  lb. 
of  it  will  be  produced  next  month. 

Two  other  problems  were  soh'ed,  said  Prof.  Julius 
Stieglitz,  president  of  the  Society,  in  "the  invention  of 
devices  for  safeguarding  submarines  against  internal 
explosions  of  storage  batteries  and  in  the  discovery-  of 
antidotes  to  the  poison  gases  used  by  the  Germans. 
We  must  never  again  be  dependent  on  foreign  countries 
for  the  manufacture  of  the  basic  elements  of  our 
chemistry." 


Improvement  of  Waterways 

While  it  will  take  long  to  improve  all  inland  water- 
ways that  could  be  made  navigable  in  connection  with 
development  of  water  power,  yet  ever>'  100  miles  helps, 
says  H.  J.  Pierce,  of  Seattle.  Wash.,  and  the  construc- 
tion of  river-power  dams  will  be  begun  in  many  sec- 
tions of  the  country  when  Congress  passes  laws  permit- 
ting safe  investment  of  capital  in  water-power 
developments. 

The  inland  waterways  of  the  warring  countries  of 
Europe  are  being  used  to  their  utmost  limit,  and  hun- 
dreds of  miles  of  new  canals  have  been  built  since  the 
war  began.  A  new  waterway  182  miles  long,  connect- 
ing the  Oder  and  the  Vistula  Rivers,  has  recently  been 
opened  to  traffic,  and  500-ton  boats  go  direct  from  Berlin 
to  Warsaw  and  to  the  seaport  of  Dantzig.    Germany  has 
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thousands  of  miles  of  canals  and  rivers  that  have  been 
made  navigable,  and  are  being  used  for  carrying  heavy 
freight,  leaving  the  railroads  free  to  be  used  for  the 
rapid  transportation  of  troops  and  food  supplies.  Were 
it  not  for  her  freight-carrying  inland  waterways,  Ger- 
many would  have  found  the  rapid  movement  of  her 
troops  from  one  front  to  another  seriously  impeded  with 
the  railroads  occupied  with  heavy  freight  shipments. 

During  the  time  when  railroads  were  extended  more 
rapidly  than  traffic  warranted,  they  naturally  opposed 
river  improvements,  fearing  water  competition.  But 
the  roads  can  no  longer  handle  the  traffic  offered  them 
and  welcome  the  passage  of  heavy  freight  by  water. 
River  steamers  now  act  in  most  cases  as  feeders  to 
them,  gathering  freight  from  points  which  they  often 
do  not  reach  and  delivering  it  to  them  at  terminals  to 
be  taken  by  rail  to  final  destination.  Transportation 
facilities  are  the  very  foundation  of  industrial  pros- 
perity, and  the  advantages  of  a  complete  system  of  in- 
ternal land  and  water  transportation  is  of  incalculable 
advantage  to  any  country. 


Commission  for  Strike  Problem 

A  commission  to  study  labor  unrest  in  the  Far  West 
has  been  appointed  by  President  Wilson  and  has  al- 
ready taken  up  its  work.  The  members  composing  it 
are:  William  B.  Wilson,  Secretary  of  Labor,  who  is 
chairman;  Col.  J.  L.  Spangler,  of  Pennsylvania;  Ver- 
ner  Z.  Reed,  of  Colorado;  John  H.  Walker,  of  Illinois, 
and  E.  P.  Marsh,  of  Washington.  Felix  Frankfurter 
will  act  as  secretary  to  the  commission.  Col.  Spangler 
and  Mr.  Reed  are  business  men,  while  Mr.  Walker  and 
Mr.  Marsh  are  labor  men.  Mr.  Frankfurter  is  a  special 
assistant  to  Secretary  of  War  Baker,  and  has  been  act- 
ing in  a  confidential  capacity  in  a  number  of  labor 
disputes  in  which  the  War  Department  was  involved. 

This  commission  is  to  aid  the  state  governments  in 
developing  a  better  understanding  between  employers 
and  employees;  to  learn  the  real  causes  for  discontent, 
to  allay  misunderstandings,  and  to  show  the  active  in- 
terest of  the  National  Government  in  furthering  ar- 
rangements just  to  both  sides. 


Government  Control  of  Business 

The  control  of  business  by  the  Government  as  pro- 
vided for  in  the  Food  bill,  may  be  presented  under  four 
heads,  according  to  a  bulletin  of  the  Chamber  of  Com- 
merce of  the  United  States : 

(1)  Practices  prohibited  by  the  statute,  and  now  illegal, 
such  as  (a)  destruction  of  supplies  for  the  purpose  of  en- 
hancing price  or  restricting  supply,  (b)  wilful  waste,  or 
wilfully  permitting  preventable  deterioration,  (c)  hoarding, 
that  is,  holding  or  contracting  for  quantities  in  excess  of 
reasonable  requirements  for  use  or  consumption  within 
reasonable  time. 

(2)  Control  by  license  to  become  operative  upon  order 
of  the  President  and  to  the  effect  that  no  man  may  engage 
or  carry  on  any  such  business  as  specified  above  without 
a  license  from  the  President. 

(3)  The  third  means  of  control  exists  with  respect  to 
wheat,  flour,  meal,  beans  and  potatoes;  the  President  is 
authorized  to  purchase,  store  and  sell. 

(4)  The  fourth  method  exists  in  the  President's  powers  of 
requisition,  to  secure  an  adequate  supply  of  the  commodities 
specified  in  the  law,  for  the  army  or  navy  or  for  any  other 
public  use  connected  with  the  common  defense. 

This  statement  of  some  of  the  provisions  of  the  law 
has  been  sent  to  members  for  their  information. 


To  Avoid  Export  Congestion 

To  prevent  congestion  of  export  traffic  at  ports  and 
in  yards  of  seaport  lines,  a  committee  has  been  formed 
to  coordinate  the  activities  of  the  railroads  and  of 
various  Government  departments  concerned.  It  is 
known  as  the  "Coordinating  Committee  on  Exportation" 
and  has  been  created  at  the  instigation  of  the  Railroads 
War  Board.  The  committee  will  consist  of  a  representa- 
tive from  each  of  the  following:  General  Staff,  U.  S.  A., 
the  traffic  executive  of  the  Allied  governments,  the 
Shipping  Board,  the  Food  Administration,  the  Red 
Cross  and  the  Car  Service  Commission  as  well  as  of 
the  Railroads'  War  Board.  Charles  M.  Sheaffer,  of  the 
Car  Service  Commission,  is  chairman. 


First  Standarized  Ship  Launched 

The  first  standardized  ship  built  to  the  order  of  the 
British  Government  recently  completed  her  tests  and 
has  been  put  into  commission.  The  keel  was  laid  in 
February  of  this  year.  Hull,  machinery  and  boilers 
are  all  standardized  to  secure  quickest  results  at  least 
expense.  A  special  feature  is  the  large  hatchways, 
making  the  ship  almost  self-trimming,  and  greatly 
facilitating  loading  and  unloading.  Handling  of  carg  > 
is  further  simplified  by  the  large  number  of  winches 
provided.  In  British  shipyards  two  types  of  these 
vessels  are  being  constructed,  each  of  8000  tons  dead- 
weight carrying  capacity.  These  are  the  "A"  type, 
single  deck,  and  the  "B"  type,  two  deck.  Two  smaller 
types,  C  and  D,  are  contemplated,  of  5000  and  3000 
tons  dead-weight  respectively. 


Tractors  to  Defeat  U-Boats 

Nine  thousand  motor  tractors  have  been  ordered  by 
the  British  Food  Production  Department  to  carry 
through  the  scheme  to  add  2,000,000  acres  to  the  arable 
land  of  the  country  in  time  for  the  harvest  of  next 
year.  Up  to  the  present  nearly  1000  have  been  received 
from  the  manufacturers.  Delivery  of  the  others  is 
expected  at  a  rate  which  should  place  at  the  disposal 
of  the  Department  2500  by  the  end  of  October,  4500 
at  the  end  of  the  year,  7000  early  in  February,  and 
the  completed  total  of  9000  before  the  end  of  March. 
In  placing  orders  for  so  many  a  generous  margin  for 
possible  delay  or  loss  in  transit  has  been  allowed. 
With  5000  tractors  actually  at  work  it  is  estimated  that 
the  desired  new  acreage  can  be  broken  up  and  cultivated 
in  time  to  yield  a  crop. 


President  Appoints  Joseph   P.  Guffey 
Petroleum  Administrator 

Joseph  P.  Guffey,  of  Pittsburgh,  has  been  appointed 
Petroleum  Administrator  for  the  Government  to  cover 
the  purchasing  and  obtaining  of  petroleum  and  petrole- 
um products  for  the  United  States  and  the  Allies  both 
in  this  country  and  abroad.  Mr.  Guffey  is  general 
manager  of  the  Philadelphia  Co.,  controlling  the 
Philadelphia  Oil  Co.  He  is  also  state  chairman  of  the 
Democratic  party.  He  will  be  associated  with  Dr.  Harry 
A.  Garfield,  Fuel  Administrator,  and  is  expected  to  open 
offices  in  the  Munsey  Building  in  Washington. 
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Potash  Bill  Passes  the  House 

The  potash  bill  passed  the  House  on  Sept.  21  with 
the  committee  amendments.  There  was  little  objection 
to  the  measure.  A  digest  of  the  bill  prepared  by  Repre- 
sentative Ferris,  the  chairman  of  the  Committee  on 
Public  Lands,  is.  in  part,  as  follows: 

Sec.  1  of  the  bill  authorizes  the  Secretary  of  the  Interior 
to  issue  prospecting:  permits  to  citizens  of  the  United  States 
covering  areas  of  not  to  exceed  2560  acres  in  any  one  case 
for  the  purpose  of  exploring  for  potash  on  public  lands. 
The  life  of  such  a  permit  is  not  exceeding  two  years.  Land 
in  and  adjacent  to  Searles  Lake,  Calif.,  is  excepted  from 
the  provisions  of  this  section  because  it  is  well  known  and 
is  ready  for  development  and  requires  no  prospecting  work 
to  be  done. 

Sec.  2  authorizes  the  prospector,  under  the  permit  de- 
scribed in  Sect.  1,  upon  discovering  a  valuable  deposit  of 
potash,  to  obtain  a  patent  for  not  exceeding  one-fourth  of 
the  land  in  the  permit.  This  provision  is  designed  to  induce 
exploration  for  this  valuable  substance  which  might  other- 
wise not  be  had,  as  these  deposits,  if  found,  are  likely  to  be 
in  arid  desert  basins,  the  prospecting  of  which  is  an  arduous 
and  expensive  matter.  Sect.  2  also  provides  that  all  the 
lands  in  any  prospecting  permit  not  so  patented  shall  be 
subject  to  lease  by  the  Secretary  of  the  Interior  in  areas 
not  exceeding  2560  acres,  conditioned  upon  the  payment  of 
moderate  royalty.  The  leases  are  to  be  indeterminate,  but 
the  Secretary  of  the  Interior  is  authorized  to  readjust  the 
terms  and  conditions  at  the  end  of  each  20-year  period. 

Specific  reference  is  made  to  the  known  deposits  of  potash 
in  and  adjacent  to  Searles  Lake,  and  it  is  provided  that 
they  may  be  operated  by  the  United  States  or  may  be  leased 
by  the  Secretary  under  the  terms  and  provisions  of  the  act. 
There  are  now  two  small  plants  for  the  manufacture  of 
potash  located  on  the  shores  of  this  lake,  and  several  other 
persons  or  corporations  have  indicated  a  willingness  to  take 
leases  should  this  bill  become  a  law.  Railroad  facilities  are 
already  provided,  and  early  development  of  this  deposit 
seems  assured  if  the  bill  should  become  a  law.  Provision  is 
also  made  in  this  section  for  the  leasing  of  certain  known 
potash  deposits  in  rock  in  Sweetwater  County,  Wyoming. 
These  lands  also  contain  valuable  deposits  of  coal,  and  the 
bill  provides  that  the  potash  may  be  leased  under  the  pro- 
visions of  the  act  on  condition  that  the  coal  be  reserved  to 
the  United  States. 

Sec.  .3  authorizes  the  Secretary  to  permit  the  use  by  any 
permittee  or  lessee  of  not  exceeding  40  acres  of  unoccupied 
non-mineral  public  lands  for  camp  sites  or  refining  works 
in  connection  with  any  permit  or  lease. 

Sec.  5  is  designed  to  prevent  monopoly  or  interlocking 
stockholding  interests;  limits  any  lessee  from  holding  more 
than  one-tenth  interest  in  any  other  agency  engaged  in  the 
siale  or  resale  of  potash  products,  and  provides  for  appro- 
priate forfeiture  proceedings  in  the  United  States  court  for 
violation  of  the  provisions  of  the  section. 

Sec.  10  provides  for  the  disposition  of  royalties  and 
rentals  under  the  act.  They  are  to  constitute  a  part  of  the 
rpclnmntion  fund  for  the  irrigation  of  arid  lands  in  the 
Western  States,  and,  upon  return  to  the  reclamation  fund 
after  such  une,  50' ■  is  to  go  to  the  Treasury  of  the  United 
States,  the  other  50'"'  to  be  paid  to  the  state  within  the 
boundaries  of  which  the  deposits  are  or  were  located,  the 
money  to  be  uspd  by  the  state  for  the  construction  and 
maintenance  of   public   roads   and   schools. 

Sec.  l.T  directs  the  Secretary  of  the  Interior  to  incor- 
porate in  every  lease  issued  a  provision  reserving  to  the 
Presi'lent  the  right  to  regulate  the  price  of  all  minerals 
extrnrted  or  .-lold  from  the  lea.'sed  premises,  the  price  to  be 
fixed  so  ns  to  yield  a  fair  and  reasonable  return  to  the  lessee 
and  to  secure  to  the  consumer  any  of  the  products  at  the 
lowest  reasonable  rnniisfent  price.  A  proviso  to  the  section 
also  vests  in  the  P'-fsidi'tit  authority  to  regulate  the  disposal 
of  the  potassium  products  .so  as  to  secure  their  distribution 
and  use  wholly  within  the  limits  of  the  United  States  or 
its  possessions. 


Comments  on  the  Copper  I'rice 

Difficulties  occasioned  by  having  fixed  too  low  a  price 
on  coal  are  thought  to  be  responsible  for  the  fixing 
of  the  price  of  copper  at  23.. 5c.  per  lb.  One  higher 
than  22c.  is  said  to  have  surprised  the  Federal  Trade 
Commission,  which  had  been  charged  with  the  task  of 
ascertaining  the  production  costs.  That  the  President 
should  have  fixed  the  price  7e.  higher  than  that  at 
which  32  contributors  voluntarily  supplied  the  Govern- 
ment with  48,000,000  lb.  of  copper  is  deemed  to  bring 
out  with  great  clearness  the  generosity  of  the  producers. 
It  also  substantiates  the  assertion  that  the  price  of 
16.1C.  was  set  without  considering  economic  facts  and 
was  simply  the  manifestation  of  patriotic  desire  to  be 
the  first  industry  to  come  forward  directly  to  help 
the  Government  and  thereby  set  an  example  that  others 
might  follow.  It  also  served  to  notify  the  speculator 
that  any  effort  to  accumulate  copper  supplies  would  be 
made  at  his  risk.  It  had  the  further  advantage  of 
enabling  the  Chief  of  Ordnance  to  utilize  the  services 
of  ail  manufacturers  who  could  not  bid  unless  the  Gov- 
ernment furnished  the  copper. 

This  cooperation  of  the  copper  men  in  such  an  open, 
altruistic  manner  has  won  the  favorable  comment  of 
members  of  the  Federal  Trade  Commission,  the  War 
Industries  Board  and  the  Council  of  National  Defense. 
Particular  credit  is  given  to  John  D.  Ryan,  Murry 
Guggenheim,  James  McLean  and  Rodolphe  L.  Agassiz. 
Praise  has  also  been  given  T.  Wolfson,  who,  as  secre- 
tary of  the  Defense  Council's  cop|)er  committee,  bore 
the  brunt  of  the  hard  work  occasioned  by  the  lengthy 
negotiations.  It  is  said  that  the  copper  interests  have 
taken  no  offense  at  any  demand  that  has  been  made 
upon  them.  All  requirements  have  been  filled  promptly 
on  memoranda,  pending  the  fixing  of  price.  The  Trade 
Commission,  in  particular,  is  gratified  at  the  reception 
given  its  agents  who  investigated  cost  figures.  In  most 
cases  the  companies  furnished  all  the  clerical  assistance 
that  the  examiners  could  utilize.  In  no  office  visited 
was  there  any  tendency  to  hamper  the  work  of  the  Com- 
mission's representatives.  In  fact  the  spirit  of  coopera- 
tion was  so  generally  manifest  and  so  little  selfishness 
was  apparent,  that  an  official  declared  that  an  equivalent 
amount  of  patriotism  on  the  part  of  the  public  in  general 
would  add  mightly  to  the  strength  of  the  nation. 


More  Platinum  from  Colombia 

Platinum  production  in  Colombia  is  expected  to  in- 
crea.se  materially  during  the  coming  year.  Prospecting 
has  shown  that  the  metal  occurs  in  the  stream  gravels 
and  in  the  high  gravels  for  long  distances  on  the  Atrato 
and  San  Juan  Rivers  in  the  Department  of  Choco.  The 
most  important  operations  are  tho.se  of  the  South  Amer- 
ican Gold  and  Platinum  Co.  along  the  Condoto  River, 
and  the  numerous  native  washings  in  the  vicinity  of 
Istmina. 
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Copper  to  Everybody  at  231  Cents  ? 

THE  morning  papers  of  Sept.  21  contained  the  an- 
nouncement that  the  War  Industries  Board,  with 
the  sanction  of  the  President,  had  determined  upon  a 
price  of  232C.  per  lb.,  f.o.b.  New  York,  for  copper  after 
agreement  with  the  producers,  that  price  to  be  subject 
to  revision  after  four  months.  It  was  said  further  that 
as  conditions  with  respect  to  this  price  the  producers 
had  agreed  not  to  reduce  wages,  to  supply  the  Govern- 
ment, the  Allies  and  the  public  at  the  same  price,  to 
maintain  production  at  the  maximum  and  to  keep  copper 
out  of  the  hands  of  speculators.  Incidentally  the 
W.  I.  B.  brandished  the  big  stick  and  said  that  if  the 
producers  fail  to  do  those  things  the  Government  will 
take  over  their  mines  and  plants. 

Several  things  stand  out  in  this  statement.  In  the 
first  place  there  has  been  another  surrender  to  labor. 
Capital  is  directed  to  be  self-sacrificing.  Labor  is  pro- 
tected. (Is  there  an  implied  obligation  on  the  part  of 
the  W.  I.  B.  to  see  to  it  that  labor  does  not  make  unjust 
demands  during  the  four  months  in  question?  If  so, 
we  fail  to  notice  any  such  guarantee.)  In  the  next 
place  the  President  had  no  direct  authority  in  this  mat- 
ter although  he  had  implied  powers  that  would  have 
enabled  the  same  ends  to  be  accomplished,  but  anyway 
his  sanction  had  to  be  obtained  in  order  to  quiet  the 
several  discordant  and  controversial  elements  in  the 
Government. 

As  for  the  price  itself,  23  Ic  is  not  unreasonable. 
Previous  to  the  war  we  had  taught  ourselves  to  regard 
141  (a  15c.  as  an  average  price  reasonably  to  be  expected. 
The  general  inflation — the  increased  cost  of  production, 
or  however  the  inflation  may  be  expressed — is  probably 
about  60  ^f.  If  that  figure  be  correct,  a  present  price  of 
23i@24c.  would  correspond  to  141  (a  15c.  before  the  war. 
When  Washington  talks  about  the  market  price  having 
been  36c.  a  few  months  ago,  about  the  producers  having 
been  willing  to  sell  to  the  Government  at  16sc.,  and 
about  the  cleverness  of  the  W.  I.  B.  in  cutting  the  price 
from  36c.  on  the  one  hand,  and  its  generosity  in  raising 
it  from  16 2C.  on  the  other,  it  is  the  cheapest  kind  of 
buncombe  and  claptrap.  The  major  market  for  copper 
was  never  as  high  as  36c.  The  producers  made  their 
big  sale  to  the  Allies  last  October  at  25c.  The  average 
realized  by  them  for  all  their  sales  in  1916  was  about 
25c.  The  quotational  average  for  the  year  was  27.2c. 
\\Tien,  last  spring,  negotiations  were  opened  between 
them  and  our  Government  they  asked  27c.,  and  were 
willing  to  take  25c.  Now,  after  all  the  delay,  uncer- 
tainty, controversy  and  upsetting  of  business,  the  out- 
come is  a  price  of  231c.  Was  the  difference  of  lie. 
worth  the  while?  The  difference  becomes  even  narrower 
when  it  is  considered  that  from  one-fourth  to  one-half 
the  net  profit  of  the  producers  is  to  be  taken  by  the 
Government  in  its  excess  profits  tax. 

But  the  matter  of  price,  as  between  23*  and  25c.,  is 


the  least  important  thing  in  Washington's  program. 
The  vital  matter  is  the  reiteration  of  the  theory  of  one 
price  for  all  and  the  threat  of  force  unless  it  be  granted. 
It  is  said  that  the  producers  agreed  to  this.  We  may 
imagine  their  assent  as  being  given  while  they  were 
under  duress.  They  could  readily  agree  to  keep  copper 
out  of  the  hands  of  speculators,  for  they  do  that  any- 
way, it  having  been  an  ancient  policy  of  the  leading 
producers  to  sell  to  none  but  consumers.  But  how  can 
they  give  copper  at  the  same  price  to  everybody  if  they 
have  not  the  copper  to  give?  What  is  the  manufacturer 
of  electrical  apparatus,  of  lamps,  of  pins,  of  tacks,  of 
rivets,  etc.,  going  to  do  if  he  asks  for  copper  at  23Jc. 
and  is  told  that  there  is  none  for  him?  Suppose  he  says 
that  he  will  give  24,  25,  26  or  even  30c.  if  some  can  be 
diverted  to  him  and  the  producer  replies  that  it  cannot 
be  done  else  his  mines  will  be  seized?  But  suppose 
the  consumer  goes  to  a  seller  of  copper  from  mines  in 
Cuba,  Peru,  Chile  or  Spain,  what  will  Washington  do 
about  seizing  those  mines?  Or  suppose  he  goes  to  a 
seller  of  copper  reclaimed  from  scrap  and  there  are  no 
mines  to  be  seized?  How  are  consumers,  who  happen  to 
be  oversupplied,  going  to  be  prevented  from  reselling  at 
their  own  price?  Fortunate  will  be  those  manufacturers 
who  have  provided  for  their  requirements  by  average- 
price  contracts.  Unfortunate  will  be  those  who  have 
contracted  to  deliver  finished  goods  at  prices  based  on 
the  quoted  price  for  copper  and  have  not  provided  for 
their  raw  material. 

There  will  be  two  prices  for  copper,  viz.,  the  official 
price  to  the  Government,  the  Allies,  and  such  consumers 
as  are  favored  or  lucky,  and  a  competitive  price  estab- 
lished by  the  bidding  of  the  unlucky  consumers  for  the 
uncontrolled  copper.  Their  competitors  in  Great  Brit- 
ain will  have  the  advantage  over  them,  for  they  will 
get  their  copper  through  their  governments  at  the  cut 
price.  Of  course  this  is  on  the  assumption  that  the 
supply  of  copper  is  going  to  be  short.  If  the  supply 
be  in  excess,  something  diiferent  will  happen.  We  are 
of  the  opinion,  however,  that  unless  demand  experiences 
a  sharp  contraction  the  supply  of  copper  during  the 
next  four  months  is  going  to  be  short.  In  this  connec- 
tion it  may  be  remarked  that  everybody  is  apparently 
going  to  be  in  the  dark  respecting  the  Government  and 
Allied  requirements,  i.e.,  everj'body  except  those  buy- 
ers and  the  producers  who  are  supplying  them.  How- 
ever, perhaps  the  producers  will  continue  in  the  darkness 
wherein  they  stand  at  present  and  will  never  know  how 
much  they  may  safely  release  to  consumers. 

How  is  priority  in  the  industries  to  be  determined? 
The  trade  has  heretofore  attended  to  that  automatically 
through  a  system  of  premiums  for  early  deliverj-,  but 
hereafter  there  will  be  but  one  price.  The  continued 
existence  of  such  premiums  up  to  last  week,  in  spite  of 
the  absence  of  general  buying  for  a  long  time  past,  is  in 
itself  an  indication  that  the  copper  supply  is  short. 
When  the  supply  is  abundant  there  is  no  premium. 
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The  Government  did  not  need  any  promise  from  the 
producers  that  they  will  maintain  maximum  production. 
They  would  not  be  so  unpatriotic  as  to  curtail  produc- 
tion out  of  pique  and  they  would  naturally  produce  all 
they  could  so  long  as  they  did  not  incur  loss.  Let  it  be 
noted,  however,  that  the  negotiations,  studies  of  cost, 
etc.,  have  been  confined  to  the  large  producers  and  have 
taken  no  account  of  the  position  of  the  scores  or  hun- 
dreds of  small  producers  whose  copper,  considerable  in 
the  aggregate,  passes  through  many  hands.  They  are 
supposed  to  follow  the  lead  of  the  big  fellows.  The  ques- 
tion is:  Can  they?  And  if  they  cannot,  their  men  will 
not  necessarily  become  available  to  the  more  economical 
producers,  for  the  latter  may  not  have  the  plant  in 
which  to  use  them.  The  wiseacres  who  figure  the  mar- 
gin between  market  price  and  bookkeeping  cost  of  pro- 
duction overlook  that  what  seem  like  stupendous  profits 
have  gone  to  a  large  e.vtent  into  plants  to  supply  the 
increasing  production  that  is  required  and  that  such 
outlay  may  have  to  be  amortized  at  lOCr  or  SO'r ,  which 
makes  the  real  cost  of  production  a  very  different  thing 
from  what  it  appears  on  books  kept  in  the  ordinary  way. 
This  is  why  many  industrial  companies  that  are  supposed 
to  have  made  enormous  war  profits  are  now  in  financial 
difficulties,  and  why  many  more  are  contemplating  the 
necessity  of  borrowing  money  in  order  to  pay  their 
taxes  for  1P17.  Manifestly  the  theory  of  Washington 
is  not  going  to  encourage  the  risking  of  money  in  new 
plants. 

Until  more  is  known  respecting  the  notions  of  the 
War  Industries  Board  about  the  copper  business  we  can- 
not discuss  the  situation  ver>'  well.  We  doubt  if  the 
W.  I.  B.  itself  knows  what  it  has  done  or  is  going  to  do. 
On  the  face  of  things  the  W.  I.  B.  has  commandeered  for 
the  Government  an  option  on  copper  at  23 ic  for  the 
next  four  months.  The  producers  are  threatened  if  they 
do  not  obey.  The  Government  has  the  first  call  on 
copper  for  its  own  requirements;  then  for  the  Allies, 
including  their  consumers;  if  any  remains  it  is  for 
the  American  consumer.  If  none  remains  the  American 
consumer  must  go  without  unless  he  can  buy  it  abroad. 
Suppose,  however,  there  should  be  a  surplus.  Is  the 
producer  to  charge  for  it  at  231c.  although  he  might 
be  willing  to  sell  it  for  less? 

Then  there  is  the  contract  system  on  which  the  cop- 
per business  is  based.  The  manufacturer  takes  a  con- 
tract to  deliver  an  order  of  sheet  copper  during  the 
next  three  months  and  covers  himself  by  an  order  for 
cakes  from  the  refiner  for  the  same  period.  What  is 
going  to  be  done  about  such  business  while  the  Govern- 
ment has  an  unlimited  option?  What  is  going  to  be  done 
by  the  buyer  of  copper  in  raw  material,  often  from  re- 
mote countries,  which  may  not  be  deliverable  as  refined 
copper  for  many  months  after  its  purchase?  Is  not 
there  great  danger  that  our  important  supply  of  im- 
ported copper  will  be  seriously  curtailed? 

The  Government's  edict  aboli.ohes  the  trade  custom  of 
selling  to  consumers  on  the  basis  of  "delivered.  30  days." 
the  seller  paying  the  freight  to  the  buyers'  works  anil 
waiting  30  day.'t  after  delivery  for  payment.  The  buyer 
will  now  have  to  pay  hi.s  own  freight  and  pre.Humably 
will  have  to  pay  cash,  but  as  to  the  latter  nothing  has 
been  said  offlcinlly. 

Contracts  for  the  deliverj"  of  copper  in  the  first  quar- 
ter of  1018  have  already  been  made.     Are  we  to  have 


an  open  market  on  such  business?  When  is  the  Govern- 
ment going  to  consider  its  next  quarter's  business, 
which  even  now  is  not  ver>-  far  ahead? 

In  a  natural  market  these  things  take  care  of  them- 
selves. With  a  price-fixed  market  nobody  can  foresee 
what  is  going  to  happen.  It  is  as  if  a  giant  had  sud- 
denly deposited  snags  in  a  smoothly  flowing  river. 

The  attitude  of  Washington  with  respect  to  price 
fixing  appears  to  be  that  the  experts  in  the  several 
industries  are  wrong,  even  if  they  are  not  swayed  by 
selfish  and  unpatriotic  motives,  and  that  the  only  way 
that  it  can  be  satisfied  that  water  cannot  be  made  to 
run  uphill  is  to  try  to  make  it  do  so.  The  attitude  of 
the  copf>er  producers  is  that  they  do  not  believe  it  can 
be  done,  but  they  are  going  to  try  loyally  to  help  Wash- 
ington in  what  Washington  wants.  No  difference  of 
opinion,  no  injur>'  to  individuals,  is  going  to  stand  in 
the  way  of  working  unitedly  for  the  country. 


The  Iron  and  Steel  Prices 

ON  SEPT.  24  the  War  Industries  Board  announced 
its  fixing  of  the  prices  for  coke,  iron  ore,  pig  iron 
and  certain  .^teel  products.  These  prices  were  arranged 
by  agreement  with  the  producers  on  conditions  similar 
to  those  that  were  imposed  on  the  copper  producers.  As 
in  the  case  of  copper,  the  iron  and  steel  producers  also 
express  satisfaction  with  the  prices.  The  parallel  is 
further  extended  by  there  being  the  same  absence  of 
consideration  of  the  organization  of  the  business  and 
the  same  leaving  to  the  producers  the  matter  of  work- 
ing things  out.  The  War  Industries  Board  is  appar- 
ently imbued  with  the  amateurish  idea  that  the  price 
for  a  commodity  is  all  there  is  about  it,  and  is  ignorant 
of  the  delicate  organization  of  any  complicated  business 
and  the  fact  that  a  natural  price  is  the  final  expression 
of  many  intricate  pieces  of  mechanism.  Let  a  com- 
puting mtTchine  be  set  in  one  way,  it  produces  a  certain 
number.  Change  the  setting,  and  all  the  cogs  and  levers, 
working  together,  produce  a  different  number.  The 
War  Industries  Board  pitches  a  crowbar  into  the  copper 
machinery  and  another  one  into  the  iron  and  steel. 

Again,  as  in  the  case  of  copper,  the  reductions  in  the 
prices  for  iron  and  steel  were  not  so  much  as  is  repre- 
sented. The  iron  and  steel  market,  as  quoted  for  several 
months  past,  has  been  virtually  a  fictitious  one.  in  that 
quotations  did  not  represent  large  transactions.  Be- 
lated consumers  and  those  who  needed  some  supplies 
in  emergencies  did  indeed  have  to  pay  fancy  prices, 
but  such  did  not  represent  what  consumers  were  paying 
or  producers  were  getting  for  the  bulk  of  the  supply 
Yet  the  Committee  on  Public  Information  (Mr.  Creel'i 
Committee),  which  issued  the  official  statement,  pub 
lished  therein  a  table  showing  the  enormous  cuts  that 
the  Government  had  made  in  the  interest  of  the  publi 
by  comparing  the  new  prices  with  the  non-repre.sentativ« 
prices  that  have  been  made  on  small  and  emergency 
business.  This  is  precisely  analogous  to  the  mislead 
ing  representation  that  might  be  made  if  the  Govern- 
ment had  reduced  the  price  of  theater  tickets  in  New 
York  to  $1.75.  The  market  price  is  $2  and  the  bulk  of 
the  tran.sactions  are  at  that  figure,  though  not  a  day 
pas.ses  when  a  few  are  not  sold  to  belated  and  insistent 
buyers  at  $3.  The  War  Industries  Board  would  herald 
.such  a  maneuver  as  a  cut — not  from  $2  to  $1.75.  which 
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would  be  the  truth — but  as  a  cut  from  $3  to  $1.75  and 
would  point  out  how  cleverly  and  ably  it  had  looked  out 
for  the  public  welfare,  which  would  be  buncombe  passed 
out  to  the  people  in  the  hope  that  they  would  swallow 
it.  Most  of  them  would  not  in  the  matter  of  theater 
tickets  but  would  in  the  cases  of  copper  and  steel, 
whereof  they  are  not  well  informed.  It  is  unhealthy 
when  Government  bureaus  indulge  in  such  deliberate 
misrepresentation. 


Quotation  of  the  Copper  Market 

LARGE  business  in  copper  is  done  on  the  basis  of  the 
market  as  quoted  by  the  Engineering  and  Mining 
Journal.  Ores  and  bullion  are  so  bought  from  miners 
and  smelters.  Refined  copper  is  so  sold  by  refiners  to 
manufacturers  and  by  manufacturers  to  ultimate  con- 
sumers. In  some  states  the  taxes  on  mines  are  com- 
puted on  our  average. 

On  Sept.  21  the  Government  announced  an  arbitrary 
price  by  which  producers  agreed  to  abide,  and  said, 
furthermore,  that  if  it  did  not  do  so  their  mines  might 
be  commandeered. 

We  believe  there  will  continue  to  be  a  free  but  cir- 
cumscribed ma»-ket  in  which  the  quotations  may  be 
higher  or  lower  than  the  Government  price.  We  see 
nothing  for  us  to  do,  however,  but  to  adopt  the  Gov- 
ernment price  as  our  quotation,  and  assist  the  Govern- 
ment's purpose.  If  the  producers  who  sell  directly  are 
required  to  supply  consumers  at  23  jC,  those  consumers 
who  have  contracts  on  the  basis  of  our  quotation  can- 
not equitably  be  expected  to  pay  anything  different. 
Nor  can  those  smelters  and  refiners  who  buy  copper  in 
ores  and  crude  form  be  expected  to  pay  more  or  less  than 
the  price  at  which  the  Government  requires  them  to  sell. 
Nor  can  states  expect  to  collect  taxes  on  any  different 
basis. 

As  to  the  extensive  labor  contracts  between  copper 
companies  and  their  workmen,  they  have  been  abro- 
gated. Not  so,  however,  the  contracts  between  zinc- 
mining  companies,  gold-  and  silver-mining  and  others 
that  are  based  on  the  price  for  copper.  This  is  a  matter 
that  they  will  have  to  settle  as  best  they  can. 

There  may  be  some  injustice  done  in  the  relations  be- 
tween foreigners  and  Americans  and  in  the  relations 
among  foreigners  alone,  but  if  so  we  do  not  see  how  we 
can  help  it. 

If  there  develop  a  competitive  market,  circumscribed 
though  it  may  be.  we  shall  naturally  report  it,  but  until 
further  notice  our  official  quotation  will  be  the  Govern- 
ment price. 


New  mining  and  milling  machinery,  electrical  equip- 
ment, structural  .steel,  etc.,  is  at  present  extremely  diffi- 
cult to  obtain,  especially  by  the  smaller  buyers.  The 
purchase  and  use  of  second-hand  machinery  and  equip- 
ment has,  as  a  consequence,  been  given  greater  atten- 
tion than  here';ofore  and  small  plants  are  now  using 
discarded  and  renovated  grinding  mills,  concentration 
tables,  engines  and  machines  of  all  sorts  successfully 
when  purchased  and  remodeled  by  competent  engineers. 
The  market  in  second-hand  mining  and  metallurgical 
supplies  is  therefore  of  considerable  interest ;  and  a 
cataloging  of  such  material  available,  giving  the  neces- 
sary details,  would  prove  of  great  value. 


BY  THE  WAY 


Matthias  Erzberger,  who  came  recently  into  promi- 
nence by  his  advocacy  of  peace  in  the  German  Reichstag, 
has  been  dropped  from  his  office  as  director  of  the 
Deutscher  Kaiser  Mining  Co.,  which  is  controlled  by 
August  Thyssen,  the  well  known  steel  millionaire.  Herr 
Erzberger's  program  of  "peace  without  annexation" 
was  extremely  distasteful  to  Thyssen  and  the  other 
Rhenish  steel  operators,  who  want  to  see  Germany  re- 
tain control  of  the  Belgian  iron  mines  and  of  the 
minette-ore  deposits  of  Lorraine  and  the  Briey  Basin 
in  France.  The  loss  of  this  office,  it  is  said,  will  de- 
prive Erzberger  of  a  large  part  of  his  income,  which 
will,  perhaps,  put  him   into  a  warlike  mood. 


The  recommendations  of  Mr.  Thomas,  the  labor  rep- 
resentative on  the  British  Mission  to  the  United  States, 
to  the  committee  on  labor  of  the  advisory  commission 
of  the  Council  of  National  Defense  are  worthy  of  seri- 
ous consideration  both  by  employer  and  employee. 
Predicated  upon  his  British  experience,  he  suggests: 
"Let  the  employer  say :  'I  am  not  desirous  of  taking  ad- 
vantage of  the  war  to  break  down  something  that  I 
never  believed  in.'  On  the  other  hand,  let  the  employees 
say:  'While  anxious  to  maintain  the  law,  we  are  not 
anxious  to  take  advantage  of  the  war  to  enforce  some- 
thing during  the  war  that  we  could  not  obtain  in  peace 
times.'  With  both  sides  recognizing  that,  I  repeat,  I 
believe  thev  will  find  a  solution." 


Washington  evidently  dropped  a  stitch  in  the  recent 
price  fixing.  The  selling  price  of  coal,  copper,  iron, 
coke,  wheat,  etc.,  was  fixed  at  various  points,  and  not- 
withstanding the  fact  that  these  prices  were  not  entirely 
satisfactory  to  producers,  "big  business"  has  loyally 
stood  behind  the  Government,  even  to  the  point  of  pro- 
testing that  the  prices  were  "fair"  and  "pleasant  to 
take."  But  fixing  the  price  of  a  product  without  fixing 
the  cost  of  the  elements  entering  into  its  production  gets 
us  back  to  the  same  old  system — raising  the  price  as 
the  cost  of  production  rises.  Now  the  bituminous-coal 
miners  are  demanding  a  20  to  70'' c  increase  in  wages, 
while  the  price  of  the  product  remains  fixed  at  a  $2 
base,  which  has  already  curtailed  production. 


How  are  the  mighty  fallen !  East  Rand  Proprietary — 
one  of  the  biggest  and  formerly  one  of  the  best  mines 
on  the  Witwatersrand — announces  but  a  three-figure 
profit  for  August — namely,  the  ridiculous  figure  of  £100, 
says  the  London  Financial  Times.  No  farther  back 
than  January  the  company  netted  £30,000  in  a  month, 
while  seven  or  eight  years  ago,  in  the  early  days  of 
the  combined  undertaking,  the  monthly  profits  almost 
always  ran  into  six  figures.  The  official  cable  palliates 
Ifst  month's  "catastrophe"  by  explaining  that  there  is 
id  present  an  acute  shortage  of  native  labor;  the  mine 
has  only  68*^0  of  its  complement  of  underground  "boys." 
But  the  root  cause  of  the  trouble  is,  of  course,  the  di.=- 
astrous  falling  off  in  development  results  in  the  upper 
half  of  the  property  in  recent  years.  The  future  de- 
pends mainly  on  the  chance  of  a  fresh  payable  mine 
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being  opened  up  in  the  lower  (southern)  half  of  the 
company's  large  area,  but  this  at  best  will  take  six  or 
seven  years  and  a  large  expenditure  of  money  to  bring 
to  the  producing  stage.  It  is  probable  that  the  interests 
of  all  would  be  better  served  by  suspending  production 
now  until  after  the  war,  when  the  labor  supply  and 
working  expenses  become  more  normal.  By  the  way, 
the  East  Rand  Proprietary  does  not,  of  course,  belong 
to  the  Far  East  Rand  group  of  properties  which  has 
recently  been  so  popular,  there  being  a  big  break  geo- 
logically between  them. 


The  central  span  of  the  great  cantilever  bridge  at  Que- 
bec was  successfully  bolted  into  place  at  3 :  28  p.m.,  on 
Sept.  20,  thereby  closing  the  gap  across  the  St.  Lawrence 
and  practically  completing  the  largest  bridge  of  its  kind 
in  the  world.  This  span  weighed  5400  tons  and  the 
structure  was  lifted  150  ft.  into  place  by  hydraulic  jacks 
from  pontons  after  having  been  floated  down  the  river 
for  a  distance  of  3^  miles.  Recalling  the  disaster  of 
1907,  when  a  hundred  men  were  dragged  into  the  river 
with  the  collapsing  south  end  of  the  original  structure, 
and  again  the  catastrophe  of  last  year  when  the  slipping 
of  a  link  caused  a  span  similar  to  that  just  lifted  into 
place  to  fall  into  the  river  a  complete  wreck,  sacrificing 
14  more  lives,  the  final  success  mu.st  be  hailed  as  a 
victorv-  for  the  builders  who  out  of  a  two-fold  failure 
have  justified  their  prediction  that  the  bridge  could  be 
completed  as  planned. 


Enticed  by  an  advertisement  reading  "Mining  ma- 
chiner>-  for  sale,  apply  to  manager  of  Sonapet  Zemin- 
dary,  via  Amda  Ry.  Station,"  a  mining  engineer  in 
India  writes :  "Just  at  that  time,  I  was  on  the  lookout 
for  some  machinery,  so  decided  to  have  a  look  at  the 
things.  Accordingly,  with  the  ma.ster-mechanic  of  the 
mines  went  by  rail  to  Amda,  arriving  there  only  a  few 
hours  or  so  late,  at  11  p.m.  On  making  inquiry  at  the 
station,  nobody  seemed  to  know  ju.st  where  this  Sona- 
pet lay,  though  three  or  four  men  agreed  that  it  was 
some  sixteen  miles  in  the  jungle,  and  the  only  way  to 
get  there  was  by  bullock  cart.  This  began  to  look  in- 
teresting to  one  new  to  Indian  ways,  so  a  driver  and 
cart  with  two  buffaloes  were  obtained  and  the  station 
officials  were  asked  to  explain  in  the  local  dialect  just 
where  we  wished  to  go.  It  was  a  magnificent  moonlight 
night  so  we  did  not  anticipate  any  difficulty;  accord- 
ingly, we  made  our  beds  in  the  cart,  which  was  so  short 
that  our  feet  stuck  out  of  the  back  (one  always  takes 
one's  bedding  when  traveling  in  India)  and  lay  down 
to  sleep.  The.se  cart.s  have  no  .springs  of  any  kind, 
and  the  drivers  are  not  particular  whether  they  keep 
to  the  road  or  not,  so  it  may  be  imagined  how  much 
sleep  was  obtained.  All  proceeded  well  until  it  began 
to  get  daylight  and  we  asked  the  driver  in  Hindustani 
where  we  were.  As  his  replies  did  not  appear  too  sat- 
isfactory, we  asked  him  where  he  was  taking  us,  and 
he  replied.  'Into  the  jungle.'  After  much  crossques- 
tioning,  he  admitted  that  he  did  not  know  where  he 
was  going!     At  that,  our  remarks  to  him  were  .     . 

(deleted  by  cen.sor — would  not  be  understood  by  the 
mining  profession  anyway)  and  one  could  imagine  the 
blush  which  must  have  come  under  his  black  skin.  A 
village  was  near,  .so  it  was  decided  to  get  down  and  ask 
the  villagers  our  route.    On  alighting,  the  buffaloes  tonk 


a  look  around  and  must  have  been  alarmed  at  the  sight 
of  white  faces  and  European  clothing,  for  they  bolted, 
turning  over  the  cart  and  sending  lunch  basket,  food- 
stuffs, bedding,  etc.,  flying  in  all  directions.  Finally 
a  large  tree  brought  them  to  a  standstill,  but  not  for 
long,  as  they  soon  broke  away  from  the  cart,  and  the 
last  we  saw  of  them,  they  were  well  on  the  home  trail, 
with  a  Bail-Gharry-WaUah  yelling  anathemas  after  them 
in  some  strange  dialect.  It  took  much  persuasion  to  get 
the  villagers  to  lend  us  two  bulls  to  take  us  back  to  the 
station,  but  finally  this  was  done  and  we  returned  too 
late  to  .start  out  again,  so  we  spent  the  day  in  making 
arrangements  for  two  good  bulls  and  a  man  who  really 
knew  the  way  and  at  11  p.m.  we  started  again.  This 
driver  persisted  in  walking  the  bulls  on  the  level,  and 
making  them  run  helter-skelter  down  rocky  hills.  To 
make  the  bulls  run,  the  driver  usually  takes  a  tail  in  each 
hand,  and  gives  it  a  good  twist;  this  has  the  desired 
effect.  On  one  of  these  little  expeditions  he  drove  the 
cart  over  the  side  of  a  steep  bank,  which  would  have 
smashed  any  ordinary  cart,  but  we  got  nothing  more 
than  a  shaking,  while  the  driver  trilled  happily  to  the 
bulls,  and  we  went  merrily  on  our  way.  At  4  a.m.,  after 
five  hours  of  steady  travel,  we  asked  how  far  we  had  to 
go  and  were  told,  'One  mile.'  This  mile  took  until  6:  30 
a.m.,  and  long  before  that  we  were  not  on  speaking 
terms  with  the  driver.  Arrived  at  the  mines,  there  was 
nothing  suitable  for  our  works,  so  the  return  journey 
was  made,  and  Amda  was  reached  at  5 :  30  p.m.,  after 
18i  hours'  steady  travel.  I  trust  that  the  expeditions 
of  engineers  in  the  States  are  more  fruitful." 


There  is  one  bit  of  unpublished  hi.story,  says  John 
Hays  Hammond,  in  the  Americati  Magazine,  that  will 
show  how  near  Cecil  Rhodes  came  to  controlling  the  cop- 
per output  of  the  world.  The  near  coup  was  scheduled  for 
1895.  By  this  time  the  new  gold  mines  of  Rhodes  in 
South  Africa  were  pouring  out  millions  and  millions  of 
dollars'  worth  of  their  precious  product,  and  we  could 
have  raised  $200,000,000  or  $300,000,000  of  capital  with- 
out trouble.  The  memorable  Secretan  Copper  Syndicate, 
which  aimed  at  buying  up  the  bulk  of  the  world's  stock 
of  copper  and  boosting  the  price,  had  collapsed  ignomini- 
ously  some  time  before  this.  The  brilliant  but  erratic 
Frenchman  had  gone  about  things  the  wrong  way.  Now 
that  Rhodes  had  managed  to  establish  control  of  the 
international  diamond  business,  he  became  interested  in 
the  idea  of  acquiring  control,  not  of  finished  copper,  but 
of  all  the  principal  copper  mines  of  the  world,  .so  as  toj 
be  able  to  regulate  output  and  price.  Rhodes  succeeded 
in  interesting  the  Rothschilds,  who  controlled  the  greai 
Rio  Tinto  mine  as  well  as  another  large  mine  in  Mexicof 
Alfred  Beit  was  also  behind  us,  as  were  all  the  resources' 
of  the  DeBecrs  and  the  Consolidated  Gold  Fields — the 
whole  representing  hundreds  of  millions  of  dollars.  1 
laid  out  plans  at  Mr.  Rhodes'  request,  for  control  oft 
Anaconda  and  other  American  properties,  and  th« 
scheme  was  so  far  advanced  that  I  was  to  leave  for  the 
United  Slates  early  in  18;i5  to  complete  the  American 
end  of  the  deal.  Unfortunately,  the  Jame.son  Raid  came 
on.  I  was  in  prison  for  six  months,  and  then  Rhodes 
went  to  Matabeleland  to  quell  a  .serious  uprising  of 
natives  in  that  territory.  So  the  whole  gigantic  plan 
fell  through. 
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Butte  &  Superior  Flotation  Case 

When  asked  regarding  the  policy  of  the  company  in 
connection  with  the  judgment  recently  entered  against 
it  bj'  Minerals  Separation,  Bruce  MacKelvie,  presi- 
dent of  the  Butte  &  Superior  Mining  Co.,  informed  a 
representative  of  the  Boston  News  Bureau  substantially 
as  follows:  "We  did  not  really  expect  any  other  out- 
come of  the  case  in  the  district  court,  as  we  had  always 
expected  that  the  real  contest  would  be  made  before 
the  circuit  court  of  appeals.  We  were,  of  coui'se,  sur- 
prised that  the  judge  went  as  far  as  he  did  in  view 
of  what  our  attorneys  had  advised  us  was  the  effect 
of  the  Supreme  Court  decision  and  the  decision  of  the 
circuit  court  of  appeals  in  Wilmington  in  the  Miami 
case.  If  the  judgments  of  those  courts  construed  by 
the  best  legal  advice  we  can  obtain  has  been  followed, 
we  are  and  for  many  months  have  been  operating 
entirely  outside  the  terms  of  the  Minei-als  Separation 
patent,  but  this  matter  will  now  be  submitted  by 
appeal  to  the  United  States  circuit  court  in  San  Fran- 
cisco at  the  eariest  date  it  is  possible  to  obtain  a  hearing 
there.    The  appeal  is  now  being  perfected. 

"As  a  condition  of  continuing  operations  Judge 
Bourquin  requires  the  company  to  file  a  bond  of  two 
and  one-half  million  dollars  and  to  deposit  all  future 
earnings  in  court.  Surety  companies  that  have  bec:n 
approached  in  the  matter  and  made  familiar  with  the 
nature  of  the  company's  assets  will  not  issue  a  bond, 
as  it  is  evident  that  current  assets  of  any  mining  cor- 
poration are  largely  represented  by  inventory  and  metals 
in  process  and  in  transit;  so  that  Judge  Bourquin  has 
imposed  upon  this  company  the  closing  down  of  its 
mine  at  a  time  when  the  country  is  at  war  and  requires 
the  maximum  production  of  metal.  The  same  protection 
could  be  granted  the  Minerals  Separation  Co.  by  the 
court  through  a  modified  order  providing  that  in 
addition  to  having  all  future  earnings  paid  into  the 
court  the  assets  should  not  be  disbursed.  Under  such 
a  plnn  the  assets  of  the  company  will  be  held  intact 
pending  a  final  accounting." 


Assessment  Bill  Passes  House 
Washington  Correspondence 
But  three  votes  were  cast  against  the  Annual  Assess- 
ment bill  when  it  came  up  for  passage  in  the  House 
on  Sept.  21.  The  bill  has  already  passed  the  Senate 
and,  though  important  substantial  amendments  were 
made  by  the  House,  it  is  believed  that  the  conferees  can 
easily  reach  an  agreement.  Representative  Mondell,  of 
Wyoming,  introduced  an  amendment  exempting  oil- 
placer  locations  from  the  act.  Representative  Taylor,  of 
Colorado,  justifies  the  passage  of  the  bill  on  the  follow- 
ing grounds: 

1.  On  account  of  scarcity  of  labor  and  the  actual  inability 
to  procure  men  to  do  this  year's  assessment  work. 

2.  Because  a  great  many  prospectors  and  miners  have 
enlisted  in  the  army  and  navy  and  many  others  are  being 
drafted. 

3.  Because  mining  development,  especially  in  the  way  of 
prospecting  and  new  discoveries,  is  practically  at  a  standstill 
at  the  present  time,  and  the  exceeding  high  cost  of  powder, 
steel  and  other  materials  makes  assessment  work  almost 
prohibitive. 

4.  Because  approximately  90''  of  all  the  assessment  work 
done  is  virtually  dead  work;  that  assessment  work  does  not 
bring  about  practical  development;  and  during  these  times 
it  is  looked  upon  as  unreasonable  and  wrong  to  require  any 


useless  or  unproductive  expenditure  of  either  labor,  money 
or  materials,  and  that  wasted  energy  in  any  direction  should 
not  be  required  in  these  war  times. 

While  the  opposition  was  small,  a  determined  fight 
was  made  by  Representative  Walsh,  of  Massachusetts, 
who  did  not  consider  it  a  war  measure.  He  expressed 
the  belief  that  corporations  holding  a  large  percentage 
of  mining  claims  could  secure  the  labor  to  do  the 
assessment  work  if  they  would  pay  a  proper  wage. 
He  maintained  that  the  precedent  of  exempting  claim 
holders  from  the  1917  assessment  work  would  be  made 
an  excuse  for  similar  exceptions  in  future  years  and 
perhaps  indefinitely,  thus  retarding  the  mining  industry 
greatly. 


Government  Fixes  Prices  for  the 

Steel  Industry 
Washington  Correspondence 
By  fixing  the  price  of  steel  plates  at  $3.25  per  cvrt. 
and  that  of  iron  ore  at  $5.05  per  ton,  the  Administra- 
tion has  dealt  more  liberally  with  the  steel  industry 
than  had  been  anticipated.  Steel  men  who  had  closely 
followed  the  trend  of  the  negotiations  with  the  War 
Industries  Board  did  not  expect  the  price  to  exceed 
$68  per  ton.  The  price  of  coke  is  $2  higher  than  had 
been  expected  by  the  coke  men  themselves.  With  coke 
at  $6  an  incentive  is  ofi'ered  to  use  coal  at  present 
prices  in  its  manufacture.  The  official  statement 
follows : 

The  President  has  approved  an  agreement  between  the 
War  Industries  Board  and  the  steel  men,  fixing  the  follow- 
ing prices,  which  become  effective  immediately  and  are 
subject  to  revision  Jan.  1,  1918,  namely:  Iron  ore,  lower 
Lake  ports  basis,  $5.05  per  ton;  coke,  Connellsville  basis, 
$6  per  ton;  pig  iron,  $33  per  ton;  steel  bars,  $2.90  per  cwt.; 
shapes,  $3  per  cwt. ;  plates,  $3.25  per  cwt.  The  prices  of 
bars,  shapes  and  plates  are  on  a  Pittsburgh-Chicago  basis. 

It  was  stipulated,  (1)  that  there  should  be  no  reduction 
in  the  pi'esent  rate  of  wages;  (2)  that  the  prices  above 
named  should  be  made  to  the  public  and  to  the  Allies,  as 
well  as  to  the  Government;  and  (3)  that  the  steel  men 
pledge  themselves  to  exert  every  effort  necessary  to  keep 
up  the  production  to  the  maximum  of  the  past  so  long  as 
the  war  lasts. 

Measures  will  be  taken  by  the  War  Industries  Board  for 
placing  orders  and  supervising  the  output  of  the  steel  mills 
in  such  manner  as  to  facilitate  and  expedite  the  require- 
ments of  the  Government  and  its  Allies  for  war  purposes, 
and  to  supply  the  needs  of  the  public  according  to  their 
public  importance  and  in  the  best  interest  of  all,  as  far  as 
practicable.  A  spirit  of  cooperation  was  manifested  by  the 
steel  men,  and  no  doubt  is  entertained  that  every  effort  will 
be  made  to  bring  the  production  as  nearly  as  possible  up 
to  the  extraordinary  demands  resulting  from  the  war. 

Negotiations  to  the  end  of  fixing  the  prices  have  been 
in  progress  since  May.  More  than  60  prominent  men 
of  the  steel  industry  took  part  in  the  concluding  dis- 
cussion with  the  War  Industries  Board. 


Nitrate  Plant  Site  Not  Selected 

Washington  Correspondence 
Delay  in  selecting  a  site  for  the  Government  nitrate 
plant  is  causing  concern  to  those  closely  in  touch  with 
the  nitrate  situation.  The  Secretary  of  War  has  ap- 
proved southwestern  Virginia  as  the  general  region  in 
which  the  plant  is  to  be  built,  but  difference  of  opinion 
exists  as  to  the  exact  locality.  The  spot  that  seems 
most  likely  to  be  chosen  will  require  the  construction 
of  some  heavy  bridges  which,  it  is  thought,  will  delay 
the  operation  of  the  plant  for  several  months. 
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Personals 


Henry  F.  A.  Kirblinic  is  examining  Kold 
properties  in  Mohave  County,  .\rlzona.  In 
Gold   Basin. 

William  Wraith.  Bcneral  manager  of  the 
International  Smelting  Co..  of  Tooele,  Utah, 
Is  \isiting   N'ew    York. 

Kdwsrd  O.  .Vrker,  metallurgist  for  the 
Bethlehem  Steel  Co.  for  the  last  29  years, 
has  resigned  and  retired  from  active  work. 
I>vke  V.  Keedy  sailed  from  New  York 
on  Sept.  19  for  South  America,  where  he 
will  spend  several  months  in  the  Guianas. 
.VuNtin  W.  Hoy.  recently  European  mana- 
ger for  the  Sullivan  Machinery  Co..  iias 
been  commissioned  an  officer  in  the  Brit- 
ish .\rtillery. 

Kdel  Moldenke  is  now  on  his  way  to 
Burma,  where  he  will  do  geological  work 
for  Burma  Mines,  Ltd..  in  the  N'orthern 
Shan   States. 

J.  K.  Hapbottle,  general  manager  of  Baio- 
pilas  Mining  Co..  and  Walter  M.  Broilie 
have  been  in  Joplin.  Mo.,  examining  proper- 
ties   for    the    Batopilas    company. 

4  H.  Ilevereux  has  become  a  member 
of  the  firm  of  Wilkens  &  Devereux.  12" 
Broadway.  New  York.  The  other  mem- 
bers are  H.  A.  J.  Wilkens  and  W.  B. 
Devereux,  Jr. 

4ame»  NeUon,  in  charge  of  the  duplex 
department  of  the  Bethlehem  Steel  Co.. 
at  Bethlehem,  Penn.,  has  resigned  to  re- 
turn t(.  the  Algoma  Steel  Co.  at  Sault  Ste. 
Marie,  Ontario. 

A.  S.  Howie,  who  has  been  connectid 
with  the  Backus  &  Johnston  copper  propiT- 
ties  at  Morococha.  Peru,  is  on  his  way  to 
Scotland,  via  Panama  and  New  York,  to 
join  the  colors. 

William  Wearne.  general  manager  of  the 
Inland  Steel  Co.,  at  Duluth,  Minn.,  has 
been  commissioneJ  a  captain  in  the  Engi- 
neer OfTicers  Reserve  Corps  and  is  now  at 
Fort  Leavenworth. 

H.  T.  HarriBon,  for  some  years  chief 
engineer  for  Corrigan  &  McKinney.  of 
Cleveland.  Ohio,  has  been  appointed  gen- 
eral manager  for  the  firm.  4.  V.  Blackwood 
succeeds  him  as  chief  engineer. 

Norman  R.  Mrl.ure,  for  three  years  chief 
engineer  of  the  Phoenix  Iron  Co..  Phoenix- 
ville.  Penn..  has  resignid  and  formed  a 
connection  with  the  Taylor-Wharton  Iron 
and  Steel  Co..   High   Bridge.   New  Jersey. 

John  R.  Stanton,  president  of  the  Wolver- 
ine. Mohawk,  Michigan  and  While  Pin.- 
Extension  companies,  has  left  fnr  Illinois 
after  an  extended  visit  to  the  properties. 
He  was  accompanied  by  Thef>dore  Denglcr. 
general  man.iKer  of  the  mines. 

Ilrrberl  Sriimidl.  formerly  assistant  en- 
gineer of  the  Mahoning  Ore  and  Steel  Co.. 
of  nibbing,  Minn  ,  has  been  comml.ssioncd 
first  lieutenant  In  the  Engineer  Officers 
Reserve  Corps  and  is  at  the  Fort  Leaven- 
worth training  camp. 

s.  «.  Freeman  has  resigned  as  general 
manager  of  the  Carbon  Iron  and  Steel 
Co,  Parryvllle,  Penn.  He  has  been  elected 
."Ocretarv  and  treasurer  of  the  Port  Henrv 
Iron  Ore  Co.  and  the  Lake  Champlain  & 
Morlnh   Railroad  Company. 

Prof.  H.  K.  T.  Hanllain  of  the  ITnlversity 
of  Toronto,  has  been  appointed  a  vocational 
training  olllcer  in  rnnneclinn  with  tin- 
Military  Hospitals  Commission  for  educat- 
ing returned  soldiers  for  such  work  as 
they  are  capable  of  undertaking 

P.  i.  Moran,  general  superintendent  of 
the  Detroit  Iron  and  Steel  Co.,  Detroit,  has 
been  apiwilnled  general  manager  of  the 
hlasl  furnaces  of  the  M.  A.  Hnnna  *  Co. 
surii-eding  M««  MrMiirray.  who  has  re- 
signed to  become  president  of  the  Cromwell 
Steel  Co    of  Cleveland. 

Kenneth  Ro«a,  sui>erlnlendenl  of  the  Bon- 
ner   lumber    mill    of    the    Anaconda    Conner 
Mliiiiii;   1  1.      lias  been   nplKilnted   a   member 
•■.'  of  lumber  experts  who  will 
iuuloiii.d  officers  of  the  second 
•  lit.  In  be  known  as  the  Twcn- 
'  ^tjifeM  Engineers'  regiment, 

A.  I».  Hltankland  bns  been  afipolnted 
chief  chemist  of  the  T.,ehieh  and  Saueon 
plants  of  the  n<-lhlehem  Steel  Co.,  succeed- 
ing F,  O.  KIrhllne.  recently  trnn!iferr"d 
to  I^hnnon,  Penn  Hamnel  I,ewla  has  been 
appointed  rhemlal  nl  the  .^BUeon  laboratory, 
stirceedlng    A.    B.    Ilartiell,   resigned. 

Ralph  <<lflhe«.  who  I?  well  known  In  IhlR 
rountrv  as  n  former  rmplovee  of  the  Cb- 
nndlnn  Exploration  c«  and  al.oo  as  n  coii- 
trlbntor  to  the  "Journal."  has  been  serv- 
ing with  the  British  forces  since  the  begln- 
nlnir  of  the  war      He   was  Intety  promoted 


to  a  lieutenant-colonelcy  and  is  now  Con- 
troller of  Mines.  First  Army.  British  E5x- 
peditionary    Forces, 

Kdwin  F.  Gray  has  resigned  as  general 
manager  of  the  Consolidated  Coppermines 
Co..  Kimherly.  Nev..  but  will  remain  with 
the  company  as  a  director  and  consulting 
engineer.  Robert  A.  IJnton  has  been  ap- 
pointed general  manager,  and  H.  .s.  Monroe 
Is  general  superintendent.  Mr,  Linton  re- 
tains the  general  direction  of  the  North 
Butte  Mining  Co.  in  Montana, 

rapt.  George  Dey,  of  the  metallurgical 
staff  of  Broken  Hill  Associated  Smelters  of 
Port  Pirie,  N,  S.  W.,  is  in  New  York,  en 
route  to  Port  Pirie,  He  left  Australia  in 
Mav,  1915.  as  company  commander  of 
Company  B  in  the  27th  Australian  infantry 
battalion,  7th  brigade.  He  participated  In 
the  Dardanelles  campaign  and  later  in  the 
Somme  drive.  He  was  awarded  the  Italian 
silver  medal  for  his  brilliant  work  at  Pozi- 
^res.  where  he  was  wounded,  losing  his 
right   arm. 

Whitney  Lewis,  of  the  firm  of  Hager, 
Bates  &  Lewis,  oil  geologists  and  engineers 
of  Tulsa,  Okla.,  has  been  forced  to  with- 
draw temporarilv  from  the  firm  on  account 
of  his  enlistment  in  the  IT,  S.  Engineers. 
Messrs.  Hager  and  Bates  have  invited 
Prof.  James  F.  Kemp  to  join  them  during 
Mr.  I,ewis'  absence  and  Professor  Kemp  has 
accepted.  Professor  Kemp  is  compelled  to 
forego  for  some  time  sedentary  work,  and 
is  happv  in  receiving  the  invitation  of  two 
of  his  old  students  and  friends  to  be  asso- 
ciated with  them  in  the  Mid-continental  oil 
field  on   or  soon   after  Oct.    1. 


Obituary 


Oeorge  W.  King,  president  of  the  Marion 
Steam  Shovel  Co..  Marion.  Ohio,  died  Sept. 
9.  aged  63  years.  He  had  been  connected 
with  the  company  since  its  formation  in 
1884.  and  had  been  its  president  since  1901. 

Elwood  B.  Blandy,  secretary  of  the 
Alaska  Mines  Corporation,  died  in  New- 
York.  Sept.  16.  aged  6S  years.  He  was  well 
known  in  the  iron  trade,  having  bee'i  asso- 
ciated for  a  number  of  vears  with  the 
late  George  H.  Hull,  and  having  represented 
M.  A.  Hanna  &  Co.  Pilling  &  Crane  and 
other    prominent    concerns. 


Societies 


Coming  Meetings 

.\merlcan    Institute  of 

Mining    Engineers. St.  Louis.  .  .Oct.      8-1.1 

.\nierican  Electro- 
chemical    Society  .  .Pittsburgh.  Oct.      3-  6 

.\merlcan      Iron     and 

Steel    A.ssoclation.  .Cincinnati.  .Oct.    26-27 

National  Association 
of  Purchasing 
Agents     Pittsburgh.  Oct.      9-11 

Arizona  Stale  Bureau  of  Mines  Is  plan- 
ning to  give  a  series  of  demonstrations  or 
Illustrated  lectures  throughout  the  slate 
during  the  coming  year,  that  are  Intend.^d 
to  bring  the  bureau's  work  directly  to  the 
people  of  the  state  and  stimulate  mineral 
production  and  create  greater  interest  In 
safety  of  \vorkers.  Three  lecture  tours 
have  been  mapped  out.  one  through  the 
southern  and  eastern  parts  of  the  state, 
one  through  the  western  and  one  throuvih 
the    northern   section. 

Kxpoaillon  of  Chemlral  Indni.lrle»— Tlie 
production  and  uses  of  ferro-alloy  me'als. 
especially  In  relation  lo  the  war.  Is  to  be 
the  subject  of  discussion  at  a  joint  meet- 
ing of  the  New  York  sections  of  the  Amer- 
ican Electrochemical  Socleiv  and  the  .\mer. 
lean  InslltUle  of  Mlnlfg  EMKlneers.  on  Sent. 
27  at  the  Grand  Central  Palace.  .New  York, 
where  the  exposition  Is  taking  place  Among 
the  speakers  scheibiled  ar«'  •'  S  New- 
comb,  who  will  talk  on  "Chrome  Mining 
and  Concentration"  ;  W  B  Driver,  on  "Nl- 
chrome,"  and  Svdnev  11  Hall,  on  "Ferro- 
niolvlidenum"  '  Dr  Colin  f!  Fink  and 
I'hiilp  N  Moore,  the  presidents  of  the  re- 
spective soelelles.  are  lo  give  short  talks: 
also.  Dr  George  K  Burgess,  of  the  I'niled 
Stales  Bureau  of  Standards,  who  has  re- 
cently been   in   France 

ln«ll«nle  of  Metal*  (Brltlshl  held  II"  an- 
nual nuMmm  meeting  iu  I,ondon  on  Sent. 
19  The  following  papers  were  present  d 
"Experiments  on  the  Fnllgue  of  Prn-s.s." 
B  Parker  Hnigh  ;  "Hardness  and  Hnrd-n- 
Ing."  Prof  T  Turner ;  "The  ETi'Ctx  of 
Heal  at  Various  Tempernture-<  on  the  H.ale 
of  Softening  of  Cnld-roll.-d  .Mumlnum 
Sheet  "  Prof  H  r  H  Cnrpenter  and  L 
Tnvemer :  "A  Comparison  Screen  for 
Brnas."  O.  W  Ellis :  ''Ftirther  Notes  on  n 
High      Temnemture     Thermostat."     J.      I* 


Haughton  and  D.  Hanson  ;  "Principles  and 
Methods  of  a  New  System  of  Gas-Flrlng," 
A.  C.  lonides  ;  "Fuel  Economy  Possibilities 
in  Brass  Melting  Furnaces."  L,  C.  Harvey; 
"The  Effect  of  Great  Hydrostatic  Pressure 
on  the  Physical  Properties  of  Metals." 
Prof.  Zay  Jeffries ;  "The  Use  of  Chromic 
Acid  and  Hvdrogen  Peroxide  as  an  Etch- 
ing Agent,"  S.  W.  Miller. 


Industrial  News 


Mark  R.  Lamb  has  received  orders  from 
South  America  covering  transmission  ma- 
chinery, conveyor-belt  equipment,  electri^'al 
transmission,  pipe-line  equipment  and  elec- 
tric motors,  amounting  to  {24,000. 

•I.  L.  T.  Waltz,  treasurer  of  the  Bremer 
Waltz  Corporation.  30  Church  St..  New- 
York,  is  in  St.  Louis  for  a  week  or  two,  to 
be  present  at  the  starting  up  of  the  com- 
pany's new  aluminum-sheet  rolling  mill. 
The  mill  has  a  capacity  of  5000  lb,  of  sheets 
per  day. 

Powdered  Coal  Engineering  and  Eqaip- 
menl  Co..  of  Chicago,  announces  that  .Nor- 
man L.  Warford.  engineer  in  charge  of  con- 
struction for  the  company,  sailed  from  New- 
York  on  .\ug.  31  to  take  charge  of  the 
coal-pulverizing  and  copper-smelting  de- 
partment of  the  Sociftf  des  Mines  de  Cuivre 
de  Catemou.  at  Cat^mou.  Chile.  Mr.  War- 
ford  was  the  designer  and  first  operating 
superintendent  of  the  installation  of  the 
.\naconda  Copper  Mining  Co..  at  .Anaconda. 
Mont.,  w-here  about  lOno  tons  of  powdered 
coal  per  day  is  used  in  reverberatory  fur- 
naces. He  was  with  the  Anaconda  com- 
pany from  Dec.  1.  1913.  until  Nov.  1,  191  fi, 
when  he  went  with  the  Pow-dered  Coal  En- 
gineering and  Equipment  Co.  He  has  been 
using  powdered  coal  since  1897.  principally 
in  cement  manufacture. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  oblained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each, 

.Alknliex — Process  of  Recovering  Alkalies 
from  Cement  Materials.  Spencer  B,  New- 
berrv,  Bavbridge,  Ohio.  (U.  S.  No.  1.239.- 
616  :  Sept    11.  1917.) 

.\lumlna  —  Manufacture    of    Crystallin- 
Fu.-^ed    .Mumlna.      Frank   J.    Tone.    Niagar.i 
Falls.   .\.   Y..  a.ssignor  to  Carborundum   Co 
Niagara  Falls,  N,  Y.     (U.  S.  No,  1.239,984 
Sept.    II.    1917.) 

AInnlte — ^Method  of  Treating  Alunlte 
Frank  K.  Cameron  and  John  A.  Cullen. 
Wa.shlngton.  D.  C.  (U.  S.  No.  1.239.76S  ; 
Sept.    11.    1917.) 

Basle  Rrlrk.  Harrv  A.  Kennedy.  Clear- 
field. Penn.  (U.  S.  No.  1.240.148;  Sept.  11, 
1917,) 

Borelioles — Apparatus  for  Ascertaining 
the  Direction  of  Boreholes.  Carl  I,orens 
Carl.son  and  Gunnar  Bergstrrtm.  Stockholm. 
Sw-eden,  assignors  to  Sveiska  Dlamantberg- 
borrnlngsaktle»)olaget,  Stockholm,  Sw-eden. 
(IT    S.   No     1.239,351;   Sept.    4,    1917.) 

Kleetrolyfir  .\pparBlna.  Harry  T  Shrlver. 
West  Orange.  N.  J.  (IT.  S.  No.  1.239.630; 
Sept.    11.    1917.) 

Elerlrolytle  nepnalllon.  Apparatus  for 
Frank  I.  .\ntlsell.  Perth  .Vmbov.  N  .1 
(C    S     No     I  '.•39.113;   Sept.    11.   1917) 

Feldnpar — Process  for  Treating  Feldspi' 
Feldspatbic  Rock  and  Similar  Mal-ri.i 
Waller  GIne.ser.  Brooklvn.  \  Y.  asslKc 
to  George  T  Bishop.  Macedonia.  Ohio.  (  I 
S.    No.    1.239.787;   Sept     11,    1917) 

Perronranliim    .\llo< .      Robert   M.    Keene" 
and   I/>ult  F    Vnirt.  Wi'-''il"^on.   Penn  .  ns' 
signnrs    to    Sta-dard    Chemical    Co,    Pitts- 
burgh, Penn.      (IT.  S    Noa.   l,240,OS4  and   I 
240.0BS;    Sept.    11.    1917) 

nraphllr — Method  o'  Recovering  Ornpl- 
lllc  Carbon  from  Graphite  Scale  Fredeil  k 
W  Welssmann.  Cincinnati.  Ohio.  ft.sslgnor  to 
The  HIM  .%  Grlim'i  Co.  CInrlnnnll.  Ohio. 
(IT.    S.    No     1.239,992;    Sept.    11,    1917.) 

I^mp — Acetvlene  Miner's  Lamp.  .Mb  ■ 
F  Adams.  Madrid.  Iow-b.  <V.  S.  No.  1.23« 
729;  Sept     4.   1917.) 

RetoH.  Pierre  Planllnga.  Cleveland, 
oiilo  (V  S.  No.  1,239.517;  Sept.  11. 
1917  ) 

slnlerln- — Mac^l-'crv  for  Aetrlnmeratln'' 
Ore  PMIIp  o  Hnrdl'-e  Rinc.ieua.  Chll- 
(IT.  S.    No.    1,239,179:   Sept     4,   1917.) 

Tamping  Devlee.  Vendel  Sramclk.  S"'  - 
pcBville.  Ohio.  (U,  a.  No  1.239,631  ;  Sept 
11,   1917) 
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SAN  FRANCISCO — Sept.  21 
Snow  in  Siskiyou  County  for  the  first 
time  this  present  season  tell  on  Sept.  9. 
Mt.  Shasta  received  a  visible  supply  and  a 
large  amount  of  snow  fell  on  the  same  day 
at  and  above  an  elevation  of  11.000  ft. 
There  has  been  a  smaller  amount  of  snow 
on  Mt.  Shasta  during  the  past  summer 
than  for  several  years.  It  is  estimated 
that  about  10  in.  was  added  during  the 
recent   snowfall. 

Shasta  Count.v  Copper  Strike  and  strikers 
are  being  ignored  and  the  mines  are  gradu- 
ally resuming  normal  operations  with 
miners  willing  to  work  under  guarantee  of 
protection  from  violence.  The  only  way 
in  which  the  companies  could  guarantee 
them  protection  was  to  employ  armed 
guards  which  they  did  as  soon  as  a  suffi- 
cient number  could  be  obtained.  An  effort 
was  made  by  W.  G.  Mathewson,  representa- 
tive of  the  State  Industrial  Welfare  Com- 
mission, to  bring  about  some  agreement 
between  the  mine  maiiagers  and  tlie  strik- 
ers. The  strikers  said  they  would  not  re- 
turn to  work  pending  arbitration  unless  the 
guards  were  removed.  Mr.  Mathewson  was 
asked  if  he  would  guarantee  there  would 
be  no  violence,  in  case  the  guards  were 
removed.  He  replied  in  the  negative.  The 
strikers  were  asked  if  they  would  guaran- 
tee no  further  interruption  of  mine  oper- 
ation in  case  the.v  were  granted  the  $1  a 
day  increase  in  wage.  They  replied  that 
they  would  guarantee  nothing ;  that  if 
Uiey  wanted  to  strike  five  minutes  after 
an  agreement  was  made  they  would  do  so  ; 
they  would  do  precisely  as  they  pleased. 
There  was  other  similar  talk  arid,  finally, 
at  a  consultation  of  Mr.  Metcalfe,  Mr. 
Anderson,  Mr.  Holman  and  Mr.  Kett,  rep- 
resenting the  copper  companies,  it  was 
agreed  that  they  would  resume  work  with 
as  many  men  as  possible  and  ignore  the 
strikers  completely.  During  the  contro- 
versy between  the  strikers  and  the  man- 
agers, Mr.  Lubin.  representing  the  State 
Housing  and  Immigration  Commission, 
stated  that  under  the  recent  act  he  had 
the  power  to  call  a  public  hearing  when 
'he  whole  question  of  wages  and  condi- 
ions  affecting  the  industry  can  be  gone  into 
n  detail.  The  final  arrangement  "\^'as  to 
?et  the  strikers  together  in  mass  meeting 
and  explain  to  them  that  there  is  to  be  a 
3UbIic  hearing  and  request  them  to  return 
;o  work,  pending  a  report  of  the  investi- 
gation. The  fact  stands  out  plainly  that  if 
;hey  return  to  work  they  will  return  upon 
;he  same  terms  which  govern  the  men 
low  working.  A  large  number  of  men  have 
luit  work,  some  of  them  voluntarily  and 
some  of  them  through  coercion  on  the  part 
)f  the  leaders.  So  long  as  enough  miners 
ire  willing  to  work  and  to  keep  the  minea 
)pen.  there  is  no  occasion  for  further  dis- 
mssion.  The  way  the  matter  now  stands 
here  is  nothing  to  arbitrate.  Of  course, 
he  mines  are  not  operating  full  handed, 
3Ut  they  will  be  as  soon  as  this  band  of 
igitators  and  disorganizers  get  tired  of 
heir  jobs  and  move  off  to  some  other  dis- 
rict  to  start  new  trouble.  It  is  interest- 
ng  to  note  that  men  who  have  returned  to 
.vork  are  Americans.  The  strikers  are 
■hiefly  foreigners.  It  is  to  the  credit  of 
some  of  them  that  they  would  willingly 
eturn  to  work  if  they  were  not  afraid  of 
dolence  at  the  hands  of  the  men  who  have 
birred  up  he  trouble,  in  case  they  should 
5e  caught  beyond  the  protection  of  the 
?uards.  So  far  as  the  Americans  are  con- 
cerned, they  are  capable  of  taking  care 
)f  themselves  when  they  are  off  shift. 
BUTTE — Sept.  22 
Anaronda  is  making  another  effort  to 
iperate  its  mines  and  smelteriis  without 
naking  a  settlement  with  the  striking  min- 
■rs  and  without  recognizing  them  or  dealing 
.vith  them.  The  striking  miner.s  in  Butte 
-eceived  important  support,  when  the  sniel- 
:ermen  at  the  Washoe  smelten'  at  Ana- 
conda joined  in  the  strike  and  forced  the 
closing  of  the  company's  mines  in  Butts, 
:he_  smeltery  in  Great  Falls,  and  other  prnp- 
^rties  of  the  company  in  the  state.  This 
complete  shutdown  lasted  about  two  weeks, 
and  then  the  smeltermen  decided  to  go  bark 
;o  work  at  the  terms  offered  by  the  com- 
aany,  leaving  the  striking  miners  alone 
again.  A  majority  of  the  miners  also 
agreed  to  return  to  work  but  with  all  the 
30mpany  has  less  than  50*^  of  its  normal 
working    force.       This     shortage      however. 


is  largely  due  to  the  fact  that  thousands  of 
miners  have  left  the  district,  many  going 
to  other  states  and  large  numbers  going 
east  to  engage  in  other  labor.  The  back 
of  the  strike  seems  broken,  but  it  will  be 
many  months  before  actual  normal  condi- 
tions are  restored  in  the  mines.  The  strik- 
ing miners  are  holding  out  in  their  demands 
for  a  flat  wage  of  $6  per  day,  regardless  of 
the  price  of  copper,  and  abolition  of  the 
"rustling  card." 

Raising  the  Cost  of  Living  every  time 
wages  are  increased  is  another  great  in- 
justice under  which  the  miners  of  Butte 
have  suffered  for  years.  Usually  the  in- 
crease is  maintained  thereafter,  regardless 
of  the  fact  that  wages  decrease  again  with 
the  fall  in  the  price  of  copper.  Every 
time  miners  are  granted  an  increase  in 
wages,  every  restaurant,  boarding-house 
keeper,  lodging  house,  grocer,  barber,  laun- 
dry, and  even  saloons,  advance  their  prices 
correspondingly,  some  going  the  raise  in 
wages  a  little  better.  As  soon  as  the  com- 
panies announced,  a  few  weeks  ago,  that 
an  advance  in  miners'  wages  would  be 
granted,  every  item  that  enters  into  the  ex- 
pense of  living  in  Butte  was  advanced, 
and  so  the  miners  are  always  worse  off 
than  before,  when  they  get  an  advance  in 
wages  based  on  a  sliding  scale  and  price  of 
copper.  For  that  reason,  they  are  demand- 
ing a  flat  rate  of  pay.  Should  the  price  of 
copper  drop  to  15c.  a  lb.  again,  and  miners 
have  to  accept  $3.50  a  day,  they  could  not 
live  in  Butte,  at  present  cost  of  living. 
Nearly  every  person  responsible  for  the 
outrageous  co.st  of  everything  in  Butte  is 
represented  in  the  membership  of  the  Em- 
ployers' As.sociation.  The  miners  claim  that 
the  mining  companies,  if  they  had  the  in- 
terest of  their  employees  at  heart,  could 
prevent  this  graft  on  the  miners. 

DENVER — Sept.    21 

Colorado  Sriiool  of  Mines  receives  an  ad- 
ditional mill  lev.v  for  maintenance,  by  an 
act  of  the  last  general  assembly.  The  new 
act  states  that  in  addition  to  the  levy 
now  authorized  by  law,  there  shall  be  levied 
annually,  beginning  with  the  year  1917, 
upon  all  taxable  property  in  the  State  of 
Colorado,  for  the  use  of  the  Colorado 
School  of  Mines,  two-hundredths  of  one 
mill  on  each  dollar  of  the  assessed  valu- 
ation of  the  ta.xable  property. 

State  Mineral  Department  was  authorized 
by  act  of  the  last  general  assembly.  The 
State  Board  of  Land  Commissioners  is 
directed  to  establish  this  department,  to  be 
under  the  direct  supervision  of  the  head 
of  the  department  of  mining  in  the  Colo- 
rado School  of  Mines,  who  shall  al.so  be 
state  mining  engineer  of  Colorado.  The 
board,  with  the  advice  of  the  state  mining 
engineer,  shall  appoint  an  assistant  state 
mining  engineer.  It  shall  be  the  duty  of 
the  state  mining  engineer  to  inspect  in  per- 
son, or  through  his  assistant,  all  mines 
and  other  works  operated  under  leases  from 
the  State  of  Colorado  for  the  production  of 
precious  metals,  coal,  iron,  oil,  or  other 
mineral  products  upon  which  rentals  are 
due  to  the  state,  as  often  from  time  to 
time  as  he  .shall  deem  it  necessary  for  the 
purpose  of  estimating  and  checking  royal- 
ties therefrom,  and  keep  .such  maps  of  the 
workings  of  all  mines  as  will  give  the  land 
department  full  information.  Lessees  of 
all  lands,  including  coal  lands,  shall  be  re- 
quired to  furnish  the  state  mining  engi- 
neer with  copies  of  blueprints  of  all  maps 
of  underground  surveys  of  leased  land  made 
or  authorized  by  the  lessee,  including  en- 
gineer's field  notes  certified  to  bv  the  engi- 
neer who  made  the  survey.  The  state 
mining  engineer  .shall  supervise  all  mining 
and  require  the  same  to  be  done  in  accord- 
ance with  the  best  methods  of  mining. 
Every  mine  and  other  works  upon  a  public 
domain  of  the  State  of  Colorado  held  under 
lea.se  therefrom  sh.all  be  aa  all  times  sub- 
ject to  the  inspection  of  the  state  mining 
engineer. 

SAI.T   LAKE    CITY — Sept.    22 

Se<'on(I  Embartro  on  Ore  Shipments — 
found  necessary  on  the  part  of  Salt  Lake 
Valley  smelters  to  relieve  the  congestion 
of  ores — is  being  lifted  in  some  cases  and  in 
others  further  extended.  However,  increas- 
ing shipments  from  the  Tintic  district — 
always  a  heavy  sufferer  in  an  embargo — 
are  an  indication  that  the  situation  is  clear- 
'ng  somewhat.     It  is  unfortunate  that,  with 


production  at  the  present  high  rate,  the 
situation  should  be  further  complicated  by 
the  difficulty  of  procuring  adequate  trans- 
portation. 

Coal  Suppl.v  of  Salt  Lake  Valley  remains 
a  problem,  as  the  Denver  &  Rio  Grande 
railroad  has  found  itself  unable  to  meet 
the  requirements  of  the  coal  mines  of  Car- 
bon County.  For  one  week  the  railroad 
was  able  to  approach  the  number  of  cars 
promised — 1800 — but  thereafter  there  was 
a  falling  off  and  in  the  week  ended  Sept 
8  only  1063  cars  were  available.  OHicials 
of  the  railroad  in  que.stion  lay  the  blame 
to  the  failure  of  connecting  lines  to  supplv 
an  adequate  number  of  return  cars,  and  it 
is  stated  that  weekly  reports  to  the  utilities 
commission  b.v  coal-carrying  roads  show 
more  loaded  cars  received  from  the  Denver 
&  Rio  Grande  than  empties  returned.  On 
the  other  hand,  officials  of  connecting  roads, 
refusing  to  assume  the  responsibility  tor 
the  failure  to  return  empt.y  coal  cars,  alK-ge 
Government  demands  upon  transportation 
as  being  in  the  way  of  better  service  to 
Utah  coal  mines ;  and  there  the  matter 
appeal's  to  rest  at  the  present  moment. 
In  the  meantime  the  coal  mines  are  finding 
it  practically  impossible  to  operate  at  capac- 
ity, as  well  as  difficult  to  keep  their  forces 
at  normal,  when  not  working  full  time. 
W.\LL.\CE,  IDAHO — Sept.   21 

Mine  Managers  Conference  was  held  and 
decision  was  unanimously  reached  to  make 
no  reply  to  the  request  of  the  miners' 
union  made  some  time  ago  for  a  confer- 
ence between  the  union  officials  and  mine 
managers.  This  information  was  obtained 
from  one  who  was  jn'esent  at  the  confer- 
ence of  managers.  Labor  conditions  were 
regarded  as  satisfactory  and  there  was  no 
disposition  to  unionize  the  district,  or  even 
to  recognize  the  union  to  the  extent  of  mak- 
ing a  formal  reply  to  its  request.  One 
manager  thought  a  reply  should  be  made 
rejecting  the  invitation  to  confer,  but  he 
found  no  support  in  the  meeting,  and  in 
fact  was  not  disposed  to  press  it  himself. 
Decidedly  the  most  interesting  development 
in  the  conference  of  managers  was  the 
radical  attitude  of  the  Days  in  oppo.sing 
.any  recognition  wh<atever  of  the  union. 
They  were  more  vigorous  in  their  opposi- 
tion than  any  other.s,  a  position  quite  In 
contrast  with  that  of  former  years  wiien 
they  were  closely  affiliated  with  the  union 
during  all  the  troublesonae  days,  and  their 
mine,  the  Hercules,  was  the  haven  of  refuge 
for  the  old  gang  who  found  themselves 
shut  out  of  other  mines  through  the  opera- 
tion of  the  employment  office.  And  this  is 
not  all.  As  a  further  .safeguard  against  the 
encroachment  of  the  union  crowd,  the  Days 
are  understood  to  have  gone  so  far  as  tn 
propose  the  restoration  of  the  employment 
office.  And  Ed  Boyce.  founder  of  the 
Western  Federation  and  for  se\*eral  terms 
its  president,  is  a  member  of  the  Day  fam- 
ily.    Truly  the  world  do  move. 

PHOENIX,   ARIZ. — Sept.    20 

Bureau  of  Mines  Rescue  Car  N'o.  2  will  be 
in  attendance  during  the  week  of  Xov  7 
at  the  State  Fair.  This  car  is  fully  equipped 
for  mine  rescue  service  and  first-aid  train- 
ing and  is  in  charge  of  C  A  Herbert 
This  will  be  an  added  attraction  to  the 
important  mineral  department.  The  new 
building  for  the  mineral  department  is  well 
under  way,  and  it  is  hoped  that  it  will  be 
ready  in  time  for  the  opening  of  the  Fair 

Arizona  State  Bureau  of  Mines  is  plan- 
ning to  carry  on  extension  work  during 
the  year.  Charles  F.  Willis,  director,  is 
making  a  tour  of  the  state  to  arrange  for 
the  work.  It  is  intended  that  every  mem- 
ber of  the  staff  will  be  out  on  lecture  work 
during  some  part  of  the  year,  the  work 
being  carried  on  continuou.slv  bv  one  or 
another  of  the  men.  The  state  has  been 
divided  into  three  districts  for  the  lecture 
courses.  The  southern  .and  eastern  district."" 
will  include  Nngales.  Patagonia.  Tomb- 
stone. Bisbee,  Douglas.  Globe.  Miami.  Staf- 
ford. Clifton,  Morenci,  Duncan  and  Wilcox. 
The  western  district  includes  Casa  Grande. 
Ajo  and  Yuma.  The  northern  district  will 
take  in  Ha.vden,  Rav.  I'hocnix.  Wickenburg. 
Prescott.  Mayer,  Humboldt.  Clarkdale.  Je- 
rome. Kingman.  Oatman.  Winslow.  Flags- 
taff and  Williams.  The  courses  to  be  given 
in  the  places  mentioned  will  cover  three 
days.  Safety  Engineer  S.  C.  Dickinson  will 
give  cour.ses  in  first  aid  in  towns,  cities 
and    the    larger   mining   camps.      The    field 
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work  of  M.  A.  Allen,  mineral  technoloRisl. 
will  be  to  stimulate  production  of  rare 
metals  needed  for  war  purposes  and  in- 
struction in  teclinology  of  the  metals  and 
minerals.  G.  R  Fanselt.  rock  analyst,  will 
Instruct  in  mineral  and  rock  identlflcation. 
The  lecture  courses  will  be  supplemented 
by  demonstrations  and  illustrations.  Mov- 
irip-picture  exhibitions  will  al.so  be  given. 
Members  of  the  staff  will  talk  before  high 
schools,  boy  .scouts,  women's  clubs  or  other 
organizations. 

DVLITH,  MINN. — Sept.  «« 
Iron  Banice  Oardenn  were  provided  for 
at  the  beginning  of  the  sea-son  when  the 
Oliver  Iron  Mining  Co.  prep.ired  the  ground 
on  large  tracts  on  all  of  their  locations  and 
platted  the  same  in  small  tracts,  which  were 
allotted  by  the  'sciuatter  "  department  to 
the  emplo.vees  free  of  charge.  Large  potiito 
crops  have  been  raised  on  these  despite  the 
fact  that  the  season  was  so  unfavorable. 
In  order  to  take  care  of  the  product  dur- 
ing the  coming  winter  the  company  is 
building  roothouses  at  central  points. 

Banner  Seanon  in  Itaitca  Count.v  mining 
Industry  was  shown  when  shipments  for 
the  vear  ended  June  30.  1917,  amounted 
to  5.684,556  tons  as  compared  with  5.33T,- 
000  tons  in  1916,  and  5.464,000  tons  for 
the  year  ended  June  30.  1913.  This  year 
there  were  19  properties  shipping  and  tiie 
largest  number  in  the  former  years  was 
13.  During  the  last  year  10.981.000  yd. 
of  overburden  was  removed,  which  was  the 
largest  amount  ever  removed  in  one  .vear 
before.  Four  new  stripping  projects  were 
started:  The  Majorca,  by  Picands  Mather 
Co..  at  Calumet  ;  the  Patrick  and  Ann  prop- 
erties bv  Butler  Bros,  at  Xashwauk  ;  and 
the  York  mine  by  .\.  B.  Coates  at  Kee- 
watln,  all  of  which  have  been  shipping  ore 
this  summer.  The  Bray  and  Pear.son 
mines,  which  have  been  closed  down  the 
last  few  years,  have  been  reopened.  Three 
new  washing  plants  have  been  built — the 
Patrick,  which  will  treat  the  ores  from  the 
Patrick,  .\nn  and  Kevin  mines :  the  Pear- 
son for  the  Pearson  mine ;  and  the  York 
at  the  York  mine.  In  addition  two  con- 
crete shafts  were  sunk,  one  at  the  Holman 
and  one  at  the  Hill  mine  of  the  Oliver  com- 
pany in  the  Canlsteo  district. 

HOL'OHTON,  MICH. — Sept.  31 
Copper  Price  of  2.'JJc,  per  lb.,  fixed  by 
the  Government  as  the  price  for  domestic 
consumers,  for  the  Allies  and  for  our  own 
Government  requirements,  is  looked  upon 
here  In  the  copper  country  as  reasonably 
fair,  but  not  to  be  compared  with  the 
Government  price  of  J2.20  on  wheat.  The 
impression  here  was  that  25c.  would  be  a 
fair  price,  looking  at  the  situation  from  a 
local  labor  standiioint  as  well  as  from  the 
standpoint  of  the  Government.  But  even 
at    23Jc.    a    lb.    it    is    not    likely    that    there 


will  be  any  of  the  mines  shutting  down. 
.\  few  years  ago  any  such  price  as  23c. 
for  copper  would  have  been  considered  as 
e.\ceptionallv  advantageous  to  the  coiiper- 
miiiing  districts  of  the  country.  But  the 
cost  of  production  of  copper  has  gone  up 
in  the  last  six  or  eight  months  to  figures 
which  seem  all  out  of  reason.  The  average 
cost  of  production  here  a  few  years  ago 
was  12c..  and  this  year  the  costs  sheets 
of  the  mines  of  this  district  are  running 
above  15c.  at  the  best  mines  and  above 
20c.  at  the  gre.iter  number  of  mines  of  the 
Michigan  copper  district.  In  fact,  the  aver- 
age cost  price  of  copper  for  the  Lake  Supe- 
rior district  this  year  will  be  greater  than 
the  average  selling  price  of  copper  over 
an.v  reasonably  long  period.  "The  best 
mine  in  this  camp  today  is  finding  its  min- 
ing costs  alone  to  be  over  10c."  said  one 
good  authority  yesterday.  The  increased 
cost  of  production  largely  goes  to  labor 
and  labor  Is  entitled  to  it.  for  the  increased 
wages  and  the  bonuses  are  needed  to  take 
care  of  the  increased  cost  of  li\'ing.  How- 
ever, the  impression  among  the  people  of 
the  Michigan  district  is  that  the  Govern- 
ment price  on  co|)per  is  not  unreasonable. 
It  will  mean  an  end  to  big  profits  for  cop- 
per-mining companies,  but  it  will  provide 
for  continuous  operation  of  practically 
every  mine  here.  It  will  mean  that  wages 
will  at  lea.st  be  kept  at  their  present  fig- 
ure. Further  than  that  it  will  mean  a  rea- 
sonable profit  for  the  shareholder.  The 
greatest  need  of  this  district  at  present  is 
more  workingmen  for  the  mines.  The  army 
has  taken  a  large  number  of  the  best  men. 
as  copper  mines  did  not  ask  for  exemption 
for  any  of  their  einployee.s. 

JOPLIN.  MO. — .Sept.  S2 
Safety  and  Sanitation  organization  head- 
nuarters  removal  to  a  point  west  of  Baxter 
Springs  is  being  discussed  b.v  local  opera- 
tors, and  is  indicative  of  the  waning  im- 
portance of  the  Webb  Cit.v-Carterville 
section  of  the  field.  The  organization.  whi;-h 
in  reality  is  a  mine  operators'  club,  was 
formed  about  2!  years  ago.  and  has  been 
the  strongest  organization  of  the  sort  the 
district  has  ever  known.  Of  late  attendance 
at  the  weekly  Thursday  meetings  has  been 
rather  light,  and  it  is  believed  removal  to 
the  Kansas-Oklahoma  p.irt  of  the  field 
would  mean  renewed  life  and  activity. 
There  is  talk  of  building  a  bungalow  on 
the  slope  of  wh.it  is  known  as  the  Blue 
Mound,  a  hill  west  of  Baxter,  and  operating 
a  buffet  lunch  for  the  operators  at  all 
times. 

American  Metal  Co.  has  definitely  entered 
this  field  by  closing  its  option  on  a  second 
lease  of  an  80-acre  tract  of  the  Ebbenstein 
land,  immediately  west  of  Baxter  Springs. 
Kan.  It  has  paid  over  $16,000  in  cash, 
the  last  of  the  $35,000  bonus  that  was  re- 
ceived   by    I^.    J.    Pratt.    George    Moore    and 


associates,  of  Webb  citv.  First  lease  on 
the  land  Is  owned  bv  Pratt  and  M.  K.  Gran- 
tham, of  Baxter.  lnten:lve  drilling  ha.-< 
been  done  on  the  tract  for  some  time,  and 
the  American  Metal  Co.  now  has  eight 
drills  at  work  on  one  acre.  Shaft  sinki-ig 
and  full  development.  Including  mill  burld- 
ing,  is  to  be  started  at  once,  "ifhe  principal 
orebody  is  found  at  211  ft.  and  may  mean 
heavy  water.  The  decision  of  the  company, 
after  its  careful  investigation,  has  resuUeii 
in  a  new  boom  for  the  Baxter  section  of 
the  field. 

TORONTO — Sept.    SS 

Hleli  Price  of  Silver  has  occasioned  n'- 
newed  activity  in  jirospectlng  In  Portage 
Ba.v  and  Maple  Mountain  districts,  and  a 
number  of  good  surface  showings  have  b*'  mi 
encountered.  There  are  many  promising 
pi-ospects  in  these  districts  which  have 
never  been  tested,  and  it  is  expected  that 
under  the  stimulus  of  the  present  market 
conditions,  the  necessai^.'  capital  for  this 
purpose    will    shortly    be    forthcoming. 

Cobalt  I»  Without  Telephone  Service,  as 
are  also  the  silver  mines  of  the  camp,  be- 
cause on  Sept.  20  the  wires  were  cut  by 
order  of  the  town  council.  The  franchise  of 
the  compan.v  has  expired  and  the  comjiany 
received  three  months'  notice  to  cease  doing 
business,  as  the  municipality  desires  to  con- 
struct its  own  telephond  line.  The  courts 
issued  an  injunction  prohibiting  furt'.ier 
interference  with  the  equipment,  and  at 
last  accounts  the  line  was  being  repaired. 
The  compan.v  offered  to  sell  the  system  to 
th«  town  but  the  price  was  considered  too 
high.  The  case  will  shortly  come  before  the 
court. 

MEI^BOVRNK — .Vug.     5 
Copper      Prodncerh*      .\Hsoclatlon      to      be 

formed  on  the  same  lines  as  the  .\u.stralian 
Zinc  Producers'  .Association  Is  being  dis- 
cussed. The  object  Is  to  control  the  whole 
.\u.stralian  output  of  copper,  but  seeing  that 
copper  does  not  represent  the  same  pro- 
portion of  the  world's  output  a.s  zinc  it  i-* 
difficult  to  understand  what  object  is  going 
to  be  attained,  except  that  it  will  still  fur- 
ther centralize  the  marketing  of  Australia's 
mineral   production   through  one  channel. 

TunKsten  and  Molybdenam  Ores  have 
been  advanced  in  price  through  agreement 
with  the  Imperial  Munitions  Department  as 
a  result  of  pressure  from  various  quarters 
I'nder  the  new  sc.ile,  which  is  to  operate 
as  from  July  1.  50s  ($11.89  at  present 
exchange)  per  unit  will  be  paid  for  wolf- 
ramite and  scheellte  of  at  least  65"";  triox- 
ide,  and  100s  ($23.77)  per  unit  for  molvli- 
denite  of  at  least  85"^;  molybdenum  sul- 
pliide.  The  rates  fiuoted  are  those  beiiii,- 
paid  at  the  producing  centers  and  compa' 
with  $10.74  and  $21.5T>  under  the  old  tanii 
The  rates  at  a  port  are  higher  in  propor- 
tion. 
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ALASKA 

MOTHKU  LOPR  ropPKR  MINES  CO. 
(McCarthy) — IteiK>rt  for  seven  monlh.s 
ended  Aug.  I  shows  mine  operated  extract- 
Init  shipping  ore  while  sleigh  road  to  rail- 
way at  McCarthy  remained  good,  except 
from  Apr.  10,  when  12-day  labor  strike  oc- 
curred ;  also  temitornry  shutdown  on  ac- 
count of  Inslnlling  compres.nor  chamber 
underground,  23  ft.  from  i>ortal  of  Pitts- 
burg tunnel.  Additional  212  ft.  of  develop- 
ment  »lnce  Jan  1  making  total  of  SiMS  ft. 
Copper-silver  ore  reserxes  'in  sight  and  es- 
timated" amount  to  113.930  tons  Com- 
menceij  driving  new  tunnel  to  develop 
upi»er  ore  zone  nl  estimated  cost  of  $17  0« 
per  ft  ,  total  length  to  be  830  ft  Two- 
compartment  sbnrt  sunk  61  ft  bv  hand 
drilling.  Addltlnnnl  bulldlnKS  and  mnchln- 
ery.    Including    tramway,    belnfc    Installed. 

ARKANSAS 

Marlon    <'oanlr 

B.  O.  OWKN.S.  V  I,  Wood  and  John 
Nannv.  of  Vellvllle.  closed  ileal  for  new 
lead  pmiiertv  »  nil  north  of  Flippln.  ore 
high  grade,    no  milling  necessary. 

GOODI.rcK  (flush) — Pevelopment  rnr- 
rled  on  At  fo\ir  different  places.  OtM.d  bod- 
ies of  blende  cTicfiuntered.  Contemplate 
ct>n.«trurtln«    mill 

IXiST  JACK  (Vellvllle)  — Elmer  Owens 
and    N     I.     Wood,   sold    len.se   on    lost    Jack 


zinc  mine  to  Liberty  Lead  and  Zinc  Co., 
which  is  erecting  mill  on  Wlllet  mine  ad- 
joining. 

NORTH  .STAR  (Yellvllle)  —  Shipped 
first  car  zinc  ore  this  week.  Mill  operat- 
ing. 

ARIZONA 

Corbl-ir    County 

AT  BISBKK.  Sherirr  Wheeler  and  depu- 
ties, assisted  by  citizens,  arrested  as  va- 
grants returning  I  W.  W  men.  ui>on  ar- 
rival from  detention  camp,  nl  Cnlnmbus. 
N*  M.  One  hundred  ha%'e  been  arrested  so 
far 

CALCMKT  &  ARIZONA  ( Warren)— Pro- 
duced In  .ViiKUst  4.296.1)00  lb  coppei-.  com- 
liared   with   3.r>51.2<>r>   lb    In  Julv 

SIlATTfi'K.  VHI-/(^\'  \  (ni»h«e) — Hav- 
ing iihlii'-'i  ■'■  r..i..iv  II.',. use  from  Min- 
erals .'^'  I  'oinlloii  process, 
will  1.1  mil  of  4110-lon 
mill  to  i'««t  mill  to  be 
ready  (■■:  ,  1.  1918  K,.stl- 
Miiited  |o  li„,  i.lv  of  lend  ore. 
over  1. 0011. "11  ■  ; Mcked  on  three 
sides.  I.jiboi  •  inoved  Arthur 
Itoule.  supeiioi, .., 

Mohave    Connty 

MI'LLION  HILL  MINING  Co    (Chloride) 

-  .Mhaft    down    280   ft   .   cnissrultlng   sinited 


at  300  ft  :  should  enter  vein  within  3n 
days.  Je.s.so  Knight,  of  I'tah,  princlpn! 
owner.      H.    M.    F^akin.    superintendent 

NKW  TKNNKSSKK  MINING  COMr.VN> 
(Chloride)  — Drifting  on  240-ft  level  < 
gold-lead-zinc  ore  Sinking  soon  to  be  r<< 
sumed      tl    J.   RIdenour.  suiierlnlendent 

PIAN.V  (Chloride) — South  croswut  on 
200-ft  level  entered  vein  1.1  ft  from  shaft 
Just  entering  oreshoot  Resembles  high- 
grade  sllxer-lead  ore  In  upper  workings 
(ieorge  F    Bcverldge.  su|>erintendent. 

Pinal    Cnnnly 

GILA  DKVF.LOPMKNT  (Kelvin)— Con 
s'deriiig  construction  of  a  mill  to  be  bull 
early   next  year 

riNAL  ni-:V|-.LOPMKNT  (Kelvln)- 
Wlnie  down  90  ft  and  still  In  good  ore 
Shipments  will  lie  begun  this  month 

ARIZONA  HKRCCLKS  (Kelvin)- Power 
plant  ei|Ulpment  Iwglnning  to  arrive  Tli 
Hall  mills  and  three  Hanllnge  mills  r< 
reived  Krei'tlon  of  steel  work  on  the  mil 
proper   liegun 

Varitpal    Cnnnty 

V  '  \MTON    (Slodd:irdi 

T'  iiir    ore    In    (loiiii 


irk 
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COPPER  QUEEX  (Stoddard)— Ore  ship- 
ments to  Arizona  Binghamton  mill  discon- 
tinued. Two  shafts  unwatered.  Will  sink 
300  ft.  shaft  at  Adit  Xo.  1,  2  0fl  ft.  deeper. 
Claude   Ferguson,   superintendent. 

CALUMET  &  JEROME  (Jerome) — Total 
footage  of  132  ft.  is  reported  by  G.  W.  Avery, 
general  manager,  as  advance  for  last  week 
in  various  headings  on  600-ft.  level.  No. 
I  drift  being  run  southerly  to  cut  under 
formation  shown  in  tunnel  above,  now  in 
200  ft.  Winze  in  Xo.  1-A  discontinued  on 
account  of  water.  X'o  work  in  Xo.  1-A. 
Xo.  2  has  advanced  IfiO  ft.  :  Xo.  2-R.  new 
drift  run  southerly  from  Xo.  2-.\,  advanced 
32  ft.  to  cut  formation  encountered  in  N^o.  2. 

C.4I-IFORXIA 

.\inador    County 

BRIDGE  REP.\IRS  on  Rancheria  Creek. 

near  Amador  City,  made  by  Fremont. 
Bunker  Hill  and  other  mines  to  prevent  tail- 
ings from  interfering  with  road  traffic. 
Bridge  raised  and  approaches  filled  in. 

SOUTH  KEYSTOXE  (Sutter  Creek)  — 
.Since  reopening  through  Xorth  Star  shaft 
to  depth  of  1000  ft.  north  drift  from  cross- 
cut, 300  ft.  west  of  the  1000-ft.  level,  sta- 
tion has  been  cleaned  out  and  extended  to 
length  of  813  ft. ;  crosscuts  also  being  run 
at   800-  and  600-ft.   levels. 

Bntte  County 

HOLTON  DREDGE  XO.  4  (Oro-iille)— 
X'ew  ground  dredged  by  American  Gold 
Dredging  Co.  started  in  August.  Prob- 
ably last  piece  of  virgin  placer  ground  in 
this  field, 

Calaveras   Connt.v 

RAILRO.^D  SURVEY  nearing  completion 
from  Copperopolis  to  Valley  Springs,  con- 
necting Calaveras  Copper  mines  with  South- 
ern Pacific  running  to  Sacramento. 
Projected  road  is  25  mi.  long,  or  8  mi. 
longer  than  that  to  Milton,  but  more  di- 
rect  to   Sacramento. 

C.A.LAVER.\S  (Murphvs)  —  Unwatering 
started  by  Latchford  &  "  '-i-tead,  of  Los 
Angeles.  Pumps  operated  by  electric  power 
from  Utica  Mining  Co.  plant.  Producer  in 
past. 

Kidorado   Connty 

CHROME  DEPOSIT  on  Williamson 
ranch,  near  Webber  Creek  bridge,  yielded 
a  carload  in  one  week  with  two  men  work- 
ing. Estimated  18  to  20  carloads  still 
to  be  extracted. 

Kern    County 

BALTIC  (Johannesburg)  —  Leased  to 
Robei"t  X'icoll  to  develop  tungsten  and 
gold.  Good  gold  producer  a  few  years  ago 
hut  litigation  and  insufficient  capital  closed 
it   down. 

Mono    Connty 

N'EW  MIXIXG  DISTRICT,  near  Queen, 
being  prospected  on  edge  of  California- 
Xevada  state  line,  about  10  mi.  north  of 
Benton.  Samples  at  Bishop  show  silver 
contents. 

Nevada    Connty 

SUMMIT  (Grass  A'alley) — Recently  op- 
tioned along  with  Mohegan  and  Xew  Eng- 
land, by  J.  H.  Batcher,  of  San  Francisco. 
Sampling  and  tests  by  J.  C.  Campbell,  of 
Xevada  City,  satisfactory  and  three  prop- 
erties will  be  jointly  operated.  New  hoist- 
ing plant  on  Xew  England  contemplated 
for  old  deep  shaft  and  provide  means  of  de- 
veloping all  three  properties.  Each  was 
producer  in  past. 

GRASS  VALLEY  COXSOLTDATEn 
(Grass  Valley) — Charles  A.  Brockington  re- 
signed as  manager  of  .Allison  Ranch  mine, 
succeeded  by  Robert  Hathaway.  Brock- 
ington will  resume  development  of  Golden 
Center  mine.  He  reopened  both  these  prop- 
erties and  installed  Allison  Ranch  mill  and 
cyanide  plant.  Golden  Center  incline  shaft 
will  be  deepened. 

PInmaK   Connty 

DROGE  (Greenville) — Reporte'a  property 
optioned  by  Eastern  men  :  John  W.  Dailoy, 
in  charge  of  development. 

PHIL.\DELPHIA  EXPLORATION  CO. 
(San  Francisco) — Developing  Crescent  and 
Green  Mountain  gold  properties  at  Crescent 
Mills.     .Albert  Burch,  manager. 

QUIGLEY  (Laporte) — Reported  that 
gravel  property  purchased  bv  J.  T. 
Buell.  of  Marin  Countv.  and  electric  power 
plant  will  he  in.stalled  on  .south  fork  of 
Feather  River,  along  with  modern  machin- 
ery at  mine. 

Trinity  Connty 
SCOTT  l^roI'XTAIN  ROAD  from  Siski- 
you into  Trinity  County  is  to  be  built 
by  popular  subscription  and  hoard  of  sup- 
ervisors. Will  open  up  a  large  amount 
of  mining  and  agricultural  land  that  has 
been  generallv  inaccessible.  The  Trinitv 
end  of  the  rnad  will  extend  from  the  Siski- 
you County  line  to  WeaversMlle 


COLOR.VDO 
Lake  County 

GRAY  EAGLE  (Leadville) — Work  re- 
sumed in  shaft  below  500-ft.  level  ;  develop- 
ment work  to  be  continued  on  bottom  level. 
Arranging  to  handle  output  on  surface  from 
stopes  opened  on  500-ft.  level. 
Park   County 

COMMONWEALTH  (.\lma) — Operating 
Magnolia  mine  and  Eddy  mill,  has  com- 
pleted installation  of  cyanide  process  and 
operating  tramway. 

LO.XDOX'  (.\lma) — Crosscut  tunnel,  now 
in  400  ft.,  being  driven  to  1200  ft.  to  cut 
vein  at  depth.  Xew  boarding  house  being 
built  at  mine,  and  mill  and  cyanide  plant 
will  be  built  at  tunnel  portal.  C.  P.  Aicher. 
manager. 

San  Jaan   County 

SHIPMEXTS  FROM  SILVERTOX'  of 
concentrates  and  crude  ore  during  August 
were:  To  outside  smelteries,  200  carloads: 
to  Silver  Lake  custom  mill,  98  carloads ; 
to  Xorth  Star  custom  mill,  37  carloads. 

COMIXG  WOXDER  (Silverton) — Ore  de- 
veloped during  past  few  months.  Wire- 
rope    tramway   erected. 

HIGHLAND  M.VRY  (Silverton) — Three 
shifts  employed  at  property,  situated  at 
head  of  Cunningham  Gulch.  Mill  operat- 
ing ;  .shipping.     J.  H.  Slattery,  manager. 

.<5an     Miguel     Connty 

SHIPMEXTS  FROM  TELLURIDE  of  ore 
and  concentrates  during  August  were: 
Tomboy,  six  cars  concentrates  to  Durango 
and  41  to  Blende;  Smuggler-XTnion  and 
Black  Bear,  eight  cars  to  Durango  and  53 
to  Blende:  Liberty  Bell,  12  cars  to  Dur- 
ango :  Carruthers  Lease,  two  cars  to  Du- 
rango ;  Modena  Mining  Co.,  one  car  crude 
ore  to  Durango:  total,  123  cars.  During 
.'Vugu.st.    1916,    117   cars   were  shipped. 

BLACK  BEAR  (Telluride)— Xew  com- 
pressor installed. 

LIBERTY  BELL  (Telluride) — Two  3-ton 
electric  locomotives  for  Stillwell  tunnel 
transported  to  mine  in  wagons,  each  with 
six  horses  pulling  and  four  pushing  behind, 
hitched    to   large    iiole. 

SMITGGLER-UNION  (Telluride)  —  One- 
bucket  aerial  tramway,  2000  ft.  in  length, 
to  Bridal  Veil  Palls  power  plant,  completed. 
Tramway  will  be  used  for  sending  down 
timber,  and  transporting  men  and  .supplies 
to  and  from  power  plant.  Tramway  crosses 
dangerous  snow-slide  area.  X^ew  barge  and 
larger  pump  installed  on  Blue  Lake,  source 
of  company's  two  hydro-electrical  power 
plants 

Summit    County 

F.\RXCOMB  HILL  DREDGING  CO. 
(Breckenridge) — First  dividend  of  4  "T  on 
capital  stock  of  $300,000  declared.  Ground 
belonging  to  company  being  worked  bv  two 
dredges  of  Tonopah  Placers  Co.  under  lease. 
.\11  expenses  of  company  have  been  paid, 
so  that  practically  all  future  earnings  can 
he  paid  out  in  dividends 

Teller    County 

LAST  DOLLAR  (Cripple  Creek) — X'^ew 
fireproof  buildings  being  erected  by  Cather- 
ine Gold  Mining  Co.  will  be  readv  for  ma- 
chinery and  other  equipment  within  10  days. 

CRESSON  (Cripple  Creek) — Ore  devel- 
oped on  14th  level.  30  ft.  high  at  west  end, 
15  ft.  at  east  end  of  main  stope.  Drift 
on  15th  level  recently  opened  orebodv  15 
ft.  long.  .Attempts  made  to  find  downward 
continuation  of  oreshoot  on  14th  level  by 
inclined  diamond-drill  holes,  but  unsuccess- 
ful. 

Shoshone   County 

IXTERST.ATE-C.\LLAHAX  (Wallace)  — 
Official  statement  for  August  gives  total 
amount  of  ore  mined  and  milled  as  15.005 
tons,  averaging  21.5''/  zinc,  7.2'^;  lead  and 
3  oz.  silver  per  ton.  Crude  ore  and  concen- 
trates shipped  amounted  to  5226  tons  of 
zinc  and  951  tons  of  lead.  Assay  of  ship- 
ments .showed  about  4  7'''r  zinc,  46'~;  lead 
and  18  oz.  silver.  Flotation  plant  prac- 
tically completed.  .Augtist  shipments  were 
above  average  for  last  quarter. 

Fremont    Connt.v 

WTLBERT  (Arco)— Situated  40  mi.  from 
.Arco.  Ore  found  in  dis.seminations  .md 
stringers  in  fracture  planes  of  overturned 
fold  in  quarfzite.  Ore  shipped  from  ROO-ft, 
depth  is  about  5'"^  lead  and  has  high 
silver  contents.  During  year  ended  May 
15.  mined  7337  tons  at  cost  of  *5  70  per 
ton.  X^et  profit  for  year  was  $19,578.  Wil- 
bert  Annex,  adjoining,  being  develnned  on 
strength  of  results  obtained  in  AVilhert. 
Machinery  shipped  includes  compressor, 
drills,  cars,  etc.  :  foundations  already  in- 
stalled for  compressor.  .A.  S  Ross,  presi- 
dent of  both  companies  and  D.  ,r.  Tiemmon. 
superintendent.  General  offices,  221  Kearns 
Bldg..  Salt  Lake  City,  Utah. 


KANSAS 

itlontKomer.v     County 

AMERICAN-  ZI.VC.  LEAD  AND  SlfETLT- 
IXG  (Caney) — Plant  here  and  at  Dearing 
closed  down  for  some  time,  partially  on 
account  of  high  cost  of  operations,  permit- 
ting no  profit  at  8c.  for  prime  western  spel- 
ter, to  smelteries  which  buy  ore  or  con- 
centrates, and  also  because  American 
Metal  Co.  is  treating  all  of  Butte  &  Superior 
product,  about  half  of  which  went  to  these 
smelteries  previously,  permitting  a  large 
profit    on    high-priced    spelter. 

MICHIGAN 
Copper 

BEAR  LAKE  "POOL"  (Calumet)— Dia- 
mond   drill    down    300    ft.    in    decomposed 

conglomerate. 

MOH.AWK  (Mohawk)  —  Four  heads  of 
this  and  two  of  the  AVolverine  mill  working 
to  capacity.  X'ew  Hardinge  mill  readv  for 
in.stallation. 

isle:  ROYALE  (Houghton) — Trace  ot 
gold  recently  found  in  rock,  associated 
with  sih'er  which  is  becoming  an  import- 
ant   item  in  this   mine's   production. 

CHEROKEE  (Houghton) — Shaft  down 
450  ft.  and  openings  latterly  at  each  level 
extend  300  ft.,  showing  fair  amount  of 
copper.  Will  need  no  additional  financing 
until  next  summer.  Exploration  work  still 
being  done. 

CALUMET  &  HECL.A  (Calumet) — Pro- 
duction in  August  by  C.  &  H.  and  .subsidi- 
aries was:  C.  &  H.,  6,336,986  lb.;  Ahmeek, 
2,329,000;  Allouez,  651,499;  Centennial. 
196,192;  Isle  Royale,  1,061,547;  La  Salle. 
159,586;  Osceola.  1,119,538;  Superior,  183,- 
320;  White  Pine,  301,037  lb. 

L.AKE  MILLIXG,  SMELTING  .AND  RE- 
FINING CO.  (Point  Mills) — Stamp  mill, 
owned  and  operated  for  Calumet  &  Hecia 
subsidiaries  and  Hancock  Consolidated,  will, 
by  next  si  mmer,  have  larger  capacity  than 
any  other  in  Lake  Superior  district.  Has 
six  heads  working  and  is  in.stalling  two 
additional  stamp  heads.  Handles  rock 
from  .Allouez.  its  largest  producer.  Cen- 
tennial, Isle  Royale,  La  Salle,  Hancock  and 
other  custom  ore. 

MINNESOTA 

Mesabi    Ranee 

E.  J.  LOX'GYE.AR  CO.  (Hibbing)— Build- 
ing brick  sample  warehouse  to  replace  one 
sold  to  State  for  chemical   laboratory. 

SOUTH  U.NO  (Hibbing)— M.  A.  "Hanna 
Co.  making  plans  to  .strip  small  tract  on 
north  side  of  pit  amounting  to  about  85,000 
cu.yd.   this  winter. 

OLIA'ER  IROX  MIXIXG  (Chisholm) — 
Xine  drills  at  work  on  Clark  Iron  Co.  prop- 
erty which  lays  ju.st  south  of  Hartlv  mine 
in   N.E.    .',    Sect.   23-58-20. 

LINCOLN  (Virginia) — Owned  bv  Inter- 
state Iron  Co.  Fire  in  main  shaft  clo.sed 
mine  last  week.  Quick  response  of  Helmet 
Men  of  Oliver  Iron  Mining  Co.  Safety  De- 
partment prevented  spreading. 

WEBB  (Hibbing)— Owned  by  Shenango 
Furnace  Co.,  E.  J.  Maney.  general  manager, 
and  has  just  paid  off  a  $2,500,000  mort- 
gage against  this  mine,  making  it  free  from 
incumbrance.  Pittsburgh  Trust  Co.  of 
Pittsburgh  was  holder  of  mortgage  to  run 
for  50  years.  Shenango  Furnace  Co.  oper- 
ated mine  and  paid  the  Trust  company  a 
royalty  of  25c.  a  ton  mined.  Royalties 
have   satisfied   mortgage. 

MISSOURI 

Christian    County 

SQI'ARE  DEAL  MIXIXG  AXD  ROY.At.- 
TY  CO  (Ozark) — Situated  in  Elk  Valley 
district,  two  miles  southeast  of  Ozark.  Has 
lease  on  C.  Y.  Bain  land.  Shaft  sunk, 
striking  lead  and  zinc  ore  at  25  ft.  depth, 
continuing  to  bottom  at  51  feet.  Develop- 
ment work  will  be  done  and  if  showings 
warrant,  mill  will  be  constructed.  Office, 
938  Landers  Building,  Springfield,  Mo.  F. 
S.    Dodge,    pre.sident. 

■loplin    nistriot 

EAGI,E-PTCHER  (Joplin)  — Completed 
installing  district's  largest  compressor, 
4000  ft.  per  min.,  at  central  ix)wer  plant  at 
Picher.  Okla.  AVeighs  145  tons,  set  on  13- 
ft.  concrete  foundation. 

V.  S.  SMEI-TING  (Picher.  Okla  )— Work- 
ing on  big  modern  mill  west  of  Blue  Mound 
plant  in  Kansas.  Will  use  ball  mill  and 
oil-flotation  plant  :  60n-fon  capacity  in  24 
hours. 

REBEK.AH  (Picher,  Okla.) — Shaft  sink- 
ing and  mill  building  being  pushed  on  tract 
west  of  U.  S.  Smelting  Co.'s  new  plant: 
252  acres  in  lease.  W.  A.  Woods,  super- 
intendent and  part  owner. 

ETHEL  GRAY  (.Toplin) — Completed  new 
shaft  to  west  of  mill  and  is  building  tram 
and    hopper.      Drilling   to    east   of  mill    re- 


580 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  13 


suited  In  rich  drill  hole,  which  will  hp 
reached  by  drifting  from  presfiit   workinRs 

IMPER1.\L  DEVKLOPMKXT  CO 

(Miami  (il<la.) — Has  three  Pomona  pumps 
operating  in  one  shaft  on  lease  east  of 
Douthat,  Olila.  Total  capacity.  2540  gal. 
per  mln.  Pump  shafts  Ro  down  corners  of 
shaft  and  still  a  fourth  pump  could  be 
used,  though  shaft  is  only  5.x7  in  clear. 

HOMESTAKE  (Quapaw.  Okla.) — New 
250-ton  mill  completed  ;  ground  not  yet  well 
opened.  Turner  Mining  Co..  a  subsidiary, 
started  erection  of  mill  on  lease  adjolnlnE 
on  north,  and  some  investors  will  build  third 
mill  on  east  part  of  6n-acre  lease.  T.  P 
Turner,   manager.      R    M.    Scott,   treasurer 

MOXT.\X.\ 

FeritiiR  Coant.v 

BA.RXES  KIXO  DEVELOPMEXT  (Ken- 
flail) \ugust    report    shows   that   at    Xorth 

Mocasin  treated  223!>  tons,  bullion  produc- 
tion was  $22  8110.  Gloster  and  Shannon 
produced  4S86  tons,  yielding  $103,nno_  in 
bullion.  Ore  from  Shannon  averaged  $2i..l8 
per  ton  and  came  from  high-grade  streak 
on  Bfio-ft.  level.  Balance  due  for  Shannon 
mine,  amounting  to  J44.94ft  will  be  paid 
immediately. 

Silver  Bow  Connty 

D\VIS-D.\LT  COPPER  CO.  (Butte)  — 
f5ross  receipts  during  quarter  ended  .lune 
30  were  1237.244  and  expenses  $11.1. .->!•.. 
leaving  net  profits  of  $75.T32.  Treasury 
balance.  .lune  3n.  was  JlSn.ftrtO.  Shipments 
aggregated  12.32(i  tons,  producing  1.1S8  SSR 
lb  copper  and  :\.R3r,  oz..  silver.  Hibernia 
niln"  has  new  headframe  erected  and  mi-e 
equipped  with  machinery.  Exploiting  '"^  ." 
gane.se  ores  outcropping  on  Hibernia  I'.sti- 
mated  manganese  orebody  cont.'iins  bet\y_c'i 
400  000  and  700.000  tons  of  43';  to  4i  ^ 
manganese.  Concentration  in  Ophir  mill 
of  Butte-Detroit  company  heing  tested  'V:' 
cessfullv.  At  company's  C.reat  Uepiiblu- 
mine  about  inoo  ft.  bcvond  Hibernia  mine, 
another  manganese  body  being  opened. 

XEVADA 

I^ander  County 
OEOROE  RrSSETJ..  of  Elko,  recently 
discovered  tin  ore  on  his  cattle  ranch  in 
unnamed  range  of  hills,  2»  mi.  north  of 
Battle  Mountain.  Xugget  was  found  in 
April  l!tl4.  and  sent  to  University  of  (  ali- 
fornia.  where  it  was  reported  to  be  high- 
grade  tin  ore.  Subsequently  discovered  in 
oeveral  localities  by  Edward  Larson,  fm.ill 
rmo'i-t  of  development  work  done  at  tlifTc  r- 
f.-'  noints.  Ore  4  to  .1  ft.  wide  fournl  at 
rieiifi  of  50  ft.  in  one  place.  Lack  or 
capital  retards  development. 
Miners)  Cnanty 
CM.AV^nv  COPPER  (I.uning) — C.roun 
of  claims  in  Santa  Fe  district  under  devel- 
opment for  last  three  vears.  has  been  sliip- 
pl-B  to  International  Smelting  Co.  at 
Tooele.  T^ah :  proceeds  put  back  into  de- 
velopment. 

Nye  Tounty 
TOXOPAH  ORE  PRODl'CTIOX  for  week 
ended  Sept.  15  was  9.521  tpns  valued  at 
SIRKr.iT.  comparing  with  835R  tons  the 
previous  week  Producers  were.  Tonopah 
Belmont  2B92  tons;  Tonopah  Mining.  2200 
ton-  Tonopah  Extension.  2380  tons ;  .Ilm 
Butler  900  tons;  West  End.  854  tons;  Mon- 
tana. '327  tons;  Rescue.  128  tons;  Cash 
Bov.    40  tons. 

fXtOX     AMALOAMATEP     (Manhattan) 

Ka«t    drift     on    fiOfl-ft      level    cut    one    of 

three  orebodles  developed  In  Earl  claim 
above  350-ft  level  lleavv  fiow  of  water 
encountered.  Increasing  after  vein  uncov- 
ered Expect  to  cut  .'(wanson  orebody  In 
short   distance 

M  VXHATTAX  COXROI,ir>ATEn  MIXES 
DKVEI-OPMEXT  (Manhattan)  —Working 
abaft  down  SO  ft  below  300-ft  level  and 
timbered  to  point  ««  ft  below  In  hard 
limestone  and  making  llllle  water. 

OREOOX 
4oi>rphlne  roanCjr 

CHROME  ORE  Is  now  being  shipped 
from  the  Cmvlln  properly  at  Cold  Spring. 
M    A    Delano,  of  rtranfs  Pass.  In  charge, 

BRITTEX  ft  WII.SOX  (Wnldo)  — Rich 
vein  of  popper  ore  being  crosscut  nl  thi" 
mine  oti  Patricks  creek  .1  X  Britten, 
manager 

MOXI'MEXTAI.,  (Waldo)  —  This  gold 
mine  Idle  for  several  yearn,  may  he  oner- 
iiicil   I       n-'Pi-n   company.      E     A     McPher- 

=-ori       In     ^Vi-pe 

filTv.Mr  \xn  MANfJAXESE  deposllo 
nre  i.tlriF  .i^veloped  on  rjrnv  Bark  Moun- 
tain hv  R  r-  ffhoU-  and  R  W  Kltter- 
man,  of  Kerhv,  nnd  others 

ORIFFIV  r-TXXABMt  (Waldo)— Being 
erami"ed  hv  .1  r  tCendnre  and  Earnest 
Rupltllfr  nf  Vevnd.T       H    l»   ndlncent    to  tVie 


K.hnnati.    <'oli.  "ic    Taggerl    property.      John 
c;ri(!in.  Kerby,  manager. 

CHROME  (Selina) — Eive  trucks  hauling 
from  this  chrome  mine  down  the  Illinois 
River  to  Waters  Creek.  More  will  be  put 
on  when  available.  Shipping  50  tons  dally 
to  Niagara  Falls.  X.  Y.  Employing  18  men. 
R.    J.    Rowen,    manager. 

SOl'TII     n.VKOTA 
Lawrenre   Coiinly 

TRO.TAN  (Ueadwood) — Shipments  of  ore 
from  Republic  mine,  which  is  under  lease 
to  lompanv.  being  made  to  mill  at  Trojan. 

crSTER  PEAKE  (Roubai.x) — Concen- 
trator consisting  of  10  stamps,  Hartz  jig, 
ball  mill  and  four  Wilfley  tables  placed  In 
commission.  Ore  on  300-fi.  level  shows 
about  2V  native  copper  and  $3  per  ton  In 
gold. 

HOMESTAKE  (I.*ad) — Grade  for  water 
ditch  between  Savoy  and  Maurice  nearly 
completed  and  laying  of  wood-stave  pipe 
started  Expected  work  will  be  completed 
hv  Dec.  1  with  exception  of  power  plant 
below  ataurice.  Upon  completion  of  new 
electric  plant,  works  will  be  electrified,  with 
exception   of  hoists. 

VTAH 
Beaver    Connty 

KIXG  D.Win  (Frisco) — Development  to 
be  resumed  on  800-  and  20«-ft.  levels  Ad- 
joirs  Horn  Silver  on  west.  Jesse  Knight. 
of    Provo.    interested. 

MOSCOW  (Milford)  —  Ore  opened,  in 
southern  end  o-i  140n-ft.  level,  continuiig 
upward  and  downward.  The  SOO-fi,  level 
being  developed  toward  south,  stringer  ot 
good  ore  followed,  Boston  claim,  leased 
for  year,  marketed  one  car  and  another  is 
readV  Ore  opened  in  Commonwealth  be- 
iig  developed  bv  G,  Wilkin,  superintendent 
of  Moscow  in  three  places.  Property  lies 
700  ft.  south  of  Moscow. 

.Iiiab    County 
CHIEF      COXSOMDATED       (Eureka)— 
Old  Tetro  shaft.  4000  ft.  west  of  main  shaft 
to  be  enlarged   and  .sunk   further.      Present 
depth.    400   ft. 

TIXTIC  MILLTXG  (Silver  City)  —  Ex- 
pect $25,000  for  precipitates  shipped  recent- 
ly •  car  of  bullion  ready  for  market  valueB 
at  $35,000.  Treating  225  to  250  tons  dally. 
Salt  I^ke  County 
I'TXH  .\PEX  (Bingham) — Estimated  to 
be  SO  Olio  tons  of  ore  in  one  blocH.of  ground, 
carrying  11' ;    lead  and  14^;    zinc 

CiSlCMBI-S  rex  all  (Sall  Lake)  — 
Production  since  strike.  10  or,  U  weeks  ago. 
estimated   at   900  tons. 

CEVTRAL  I'TAH  OTL  SHALE  'Salt 
Lake)  —  Company  capitalized  at  loo^ooo 
shares,  par  value  $loo  each,  orga-ized  in 
'Salt  Lake  Citv,  Directors:  Jud^e  Le 
Grande  Young,  of  Salt  Lake  :  S^  P  Crltch- 
low  of  Ogden  nnd  others  Owns  about 
4000  acres  of  oil-bearing  shale  In  Sanpete 
field   in  central   Utah, 

Summit    Count.v 
PVRK     CITY     SHIPMEXTS     for     week 
ended   Sept,    15    were   5.172.930  lb. 

XEW  QCIXCY  (Park  City)— Car  of  4. 
tons,  drv  weight,   shipped  recently. 

PARK  CITY  KING  (Park  City)— Camp 
to  be  built  for  winter  work  on  Big  ("Vitton- 
wood  side  near  head  of  Thnynes  CaOon, 
Tunnel  In  K.0  ft.  and  contract  let  for  an- 
other 300  ft  Expect  to  cut  first  of  three 
fl-i^iires  In  about  75  feet 

SILVER  KING  COALITION'  (Park 
ritv)— Shipping  r.nn  tons  weekly  of  crude 
ore  and  concentrates.  Seeking  injuii.llon 
to  prevent  .Iiidge  Mining  *  Smelting.  Key- 
stone Mining,  and  Conkling  Mining  from 
eompleting  tunnel  connecting  Properties, 
claiming  It  drains  Alliance  tunnel  of  Silver 
King,  depriving  company  and  town  of  I  ark 
City  of  -water  supply 

Tnnrlr  County 
DEEP'  CREEK  COPPER  KIXO  (Gold 
HIID— To' resume  work  on  Moonlight  (frnuP 
extending  southerly  from  Western  Ctah 
Copper  Shaft  down  32  ft.,  to  be  sunk  100 
ft  further  to  follow  vein,  carry  ng  lead, 
silver  copper  nnd  some  gold  Also  timg- 
oten  Owns  10  claims  R  C  Nnylor.  county 
treasurer.  Is  president,  nnd  .Tohn  Plngree. 
of  Merchants'  Bank,  vice  president. 

W  \«IIINr.TON 


also  ooai-pulverizing  plant  for  fuel  instead 
of  crude  oil.  now  in  use.  I'p  to  present, 
ore  hauled  from  «iuarries  by  teams  and 
motor  trucks,  costing  $2  per  ton.  to  be  re- 
placed by  cable  tramway  now  under  con- 
struction. 

C.\X.\DA 
Britiitb  Colombia 
CANADA  COPPER  CORPOR-\TtON. 
LTD.  (Greenwood) — Production  for  August 
was  212.772  lt>,  fine  copper.  Smeltery  shut 
down  from  June  2C  to  Aug,  15,  owing 
to  coke  shortage. 

Ontario 
FIDELITY       MIXI.XG       CO.       (Kirkland 
I<ake) — On  one  claim  5-ft.  vein  discovered. 
XATIOX.\L   (Cobalt) — Treating  100  tons 
a  day  of  old  tailings  by  flotation. 

McKIXLEY-DARR.VGH     (Cobalt)    —    In 
.August  treated  75"m  tons,  which  is  a  record. 
EIJi"  iR.MH)  (  Porcupine) — .Xrrangements 
made  to   diamond  drill  properly. 

MAIDE.XS  MACDONWLD  (Porcupine) — 
— Formerly  under  option  to  La  Rose  bas 
now  been  piTchased  by  Coniagas. 

BILSKY  (Porcupine) — This  claim  work- 
ed under  option  bv  the  Apex :  drill  cut  a 
15-ft.  vein  at  the  700-ft.  level,  sho\ving 
free  gold, 

GEXESSEE  (Cobalt)  —  Main  shaft  Is 
down. 572  ft.  Station  has  been  cut  at  550 
ft.  level :  driving  toward  Chambers-Kerland 
ground, 

ilcIXTYRE  ( Schumacher)  —  Production 
during  August.  $141,394;  tonnage  treated 
was  15.41".  forming  a  new  high  record. 
Average  value,  $9.52  per  ton. 

MIXAKER  KIRKLAXD  (Kirkland 
Lake) — Test  pits  having  been  sunk  with 
encouraging  results,  a  mining  plant  sutti- 
cient  to  develop  ihe  property  to  the  200- 
ft.    level    will    shortly   be   installed. 

KERR  LAKE  (Cobalt) — Produced  200.- 
855  oz.  silver  in  .August.  Production  for 
12  mo..  2.595.632  oz.  Fleming  vein.  In  con- 
glomerate just  above  the  Keewatin  eon- 
tact,  shows  richness. 

HOLLIXGER  (Timmins) — Developrnents 
satisfactory  and  may  resume  dividends. 
.  Ore  reserves  largely  added  to.  Some  new 
veins  found  on  upper  levels  and  some 
kno^vji  veins  cut  on  800  and  ]2fl0-ft.  levels. 
Employing  1100  men. 

XEWRVY  (Porcupine) — Being  examined 
bv  engineers  of  l".  S,  Smelting.  Refining 
and  Mining  Co,  who  have  (!o-day  option. 
If  accepted  will  Increase  capital  to  $3,ooo.. 
000.  and  option  taken  on  2.000.000  shares 
at    50c,    a    share, 

XIPISSIXG  (Cobalt) — In  August  mined 
ore  ot  estimated  value  of  $2?>3.11(;  .\nd 
shipped  bullion  from  XIplssIng  and  cus- 
toms ore  of  estimated  net  value  of  558S...S4. 
Low-grade  mill  treated  R395  tons  and  high- 
grade  mill  treated  32  tons  and  shlpiwd 
040.092   oz,    of   silver. 

BRITISH  AMERICA  NICKEL  COR- 
PORVTliiX  (Toronto)  —  Power  question  not 
yet  settled.  Diamond  drilling  has  disclosed 
additional  ore  at  Murray  mine  In  Sudbury 
district,  according  to  E  P  Malhewson. 
general  manager,  Ch'^tlania  'X"'"-»V) 
office  of  company  recel\ed  telegram  from 
representative  of  British  Oovernmem.  on 
board  of  directors,  stating  that  discovery 
shows  copper-nickel  ore.  80  ft  thick,  .-ina 
will  add  5.000.000  tons  to  the  11.ooo.00t 
tons  of  reserves  already  blocked  out. 

MEXICO 

OPERVTIOX  OF  MIXES  Is  reixirted  to 
be  under  conslderalion  again  by  'Wie  of 
the  American  companies.  Conditions  show 
Improvement,  but  In  Ihe  ca.se  of  most  of 
the  companies  nothing  has  been  definitely 
decided  They  are  awaiting  information 
from  their  managers  In  El  Pa,«o  and  al  the 
properties  Several  weeks  will  proLnbly 
elapse  before  nnv  actual  steiw  toward  rr- 
sumption  are  taken  According  to  a  Xo- 
gales  report  the  ■Cftmara  de  los  Ol.reros 
the  labor  cimcll  of  Sonora,  that  has  pn.vefl 
so  troul.l.some  to  Am.rlcan  mining  com- 
panies operating  In  Ihe  State,  has  been  alxjl- 
Ished  bv  an  order  of  Acting  Governor  (  O. 
Soriano  II  Is  replaced  bv  a  •■.■ommillee  or 
conclllntlo..  and  nrbltratlo-i  with  ""'v  ■ 
tithe  of  the  t>ower  a.«»un..d  bv  the  f"r'"et 
Iwidv.  which  had  promulKai.d  general  ami 
special  regulations  oiiiroiis  to  f'tipioY'iTi 
and  even  laid  fines  on  corporations  thai 
were  considered  In  error  In  their  dealing! 
with  the  wnrklnginnn 


NORT' 
welah) 
neslte 
East       ' 
lion    tn 


'  \GXES1TE  CO  (Che- 
"00  tons  crude  mng- 
I  191(1.  nil  calcined  In 
'  now  under  const  riic- 
of   olilpmeniB   and    fn- 


Or 


alt.  of  u 


roir 


cllltale  mnrkeili.K 

kiln-  7J  T  125  ft.  comnlrled  wllh  capacity 
of  200  tons  per  day.  reducing  bulk  45''. 
Tjiree    motor"'    being    Inolnlted    for    power : 


AISTRAI.IA 

MIXER  M.  PRODI'CTIOX  of  We«  At» 
Irnlln  during  I91fi  wn«  valued  at  f 4.803. 
417  gold  vield  was  1,0(!1.39a  on  .  val;ie« 
at  ri  r.oi  537  (J21.415.B27)  :  coal  productloi 
amounted  to  301. R2(!  tons  valued  •»•  t"'-, 
823  (170?. 1B9):  balance  made  up  of  lean 
,<i|Iver.  ropiier  and  (In 
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Metal   Markets 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
chaoge 

Silver 

Sept 

Sterl- 
ing 
Ex- 
change 

Silver 

Sept^ 

York, 

Cents 

Lon- 
don, 
Pence 

N'ew 
York, 
Cents 

Loii- 
<l.,n, 
Penee 

20 
21 
22 

4.7550 
4,7550 
4.7550 

106; 
108'. 
108.'. 

54 
55 
55 

24 
25 
26 

4.7550 
4  7550 
4  7550 

108; 

108; 
106; 

55 

55 
54 

Xew  York  quotations  are  as  reported  by  Handy 
A:  Harmaix  and  are  in  cents  per  troy  ounr-e  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

D  MLY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Elect  r.i- 

Sept. 

lytu^ 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7j 

7  75 

8  00 

70 

*26 

61i 

(ui8 

(B7  90 

(S  8 ,  1 5 

7  s 

7  75 

8  00 

71 

23; 

6i; 

(U'» 

«i!7.90 

(«'8,  15 

7J 

7  75 

8  00 

11 

23; 

6i; 

(»8 

f(r7.90 

(T,  8   15 

7J- 

7  75 

8! 

'' 

23; 

62 

(ij-S 

(.1  7 .  90 
7  80 

(5  8! 
8! 

25 

23; 

62 

8 

(5(7,90 
7.80 

("  8} 
8J 

26 

23S 

62 

8 

((1,7.90 

^■81 

*  rNToininai. 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
bailing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes; 
ingots  and  wirebars.  Beginning  with  Sept.  21,  we 
quote  the  price  fixed  by  the  V.  S.  Government. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  1 7c. 
pcrllOOlb.  aboveSt.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.;  St.  Louis- Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

137 
137 

130 
130 
130 

Spot 

243 

244,; 

247; 
247 
245,1 

3  Mos. 

240i 
242 

244i 
243 
2425 

Spot 

30; 
30; 

3o; 

Sept. 

Spot 

3  Mos. 

Spot 

20 
21 
22 
24 
25 
26 

120 
120 

110 

110 
110 

1195 
1195 

110 
110 
110 

54 
54 

54 
54 
54 

Tlie  above  table  gives  the  closing  quotationr  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reekonint: 
exchange  at  $4,755.  £30;  =  6,474c.;  £54=11.462.-.; 
£120  =  25.473c.;  £137  =  29.082c.;  £240  =  50.946c. 
Variations,  £l=0.212277e. 


NEW   YOKK — Sept.  36 

The  all-absorbing  topic  this  week  has 
been  the  fixing  of  the  prices  for  copper,  iron 
ore,  pig  iron  and  steel  products.  The  prices 
were  generally  satisfactory,  but  the  coi.n. 
tions  were  a  surprise,  and  have  dazed  the 
market  in  a  way  from  which  it  has  not  yet 
recovered  so  as  to  see  clearly. 

Copper — On  Thursday,  .=!ept.  20,  the  mar- 
ket was  in  suspense,  news  from  '^''ashington 
being  expected  hourly,  and  no  business  was 
done,  Avherefore  our  quotation  for  that  day 
is  nominal.  On  Sept.  21  came  the  news  of 
the  fixing  of  the  price  of  235c.,  f.o.b.  New 
York,  to  take  effect  immediately.  We  have 
adopted  the  Government  price  for  our  daily 


quotation,  beginning  with  iiept.  21  and 
hereafter  until  further  notice.  The  subject 
is  discussed  fully  elsewhere  in  this  issue. 

During  this  week,  no  lousiness  was  done 
by  producers.  Consumers  were  anxious  to 
obtain  copper,  but  reported  to  us  that  they 
could  not  get  anything  from  producers, 
though  small  supplies  were  offered  to  them 
by  brokers  at  prices  considerably  higher 
than  the  Government  price. 

It  is  the  opinion  among  producers  that 
after  the  Government  requirements  are 
filled,  and  the  orders  of  the  Allies,  there  will 
remain  for  domestic  consumers  only  a  small 
part  of  what  they  will  want.  It  is  expected 
that  there  will  be  a  priority  board,  compris- 
ing representatives  of  the  Army  and  Navy 
Departments,  together  with  the  principal 
producers,  that  will  sit  in  New  York  and 
determine  how  copper  will  be  shipped  and 
to   whom. 

At  a  meeting  of  the  copper  .sales  man- 
agers at  India  House  on  Sept.  25,  the  mat- 
ter of  introducing  trade  acceptances  "was 
discussed  as  a  substitute  for  the  present 
practice  of  selling  to  domestic  consumers 
on  terms  of  "delivered,  30  days"  and  wait- 
ing for  the  money.  Leopold  Fredrick,  of 
the  American  .Smelting  and  Refining  Co., 
pointed  out  that  the  adoption  of  trade 
acceptances  in  the  metal  business  w'ould 
add  many  millions  of  dollars  of  trade  ac- 
ceptances to  the  circulation. 

Copper  .Sheets  are  quoted  at  35c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
f.o.b,    mill. 

Tin — The  m.arket  was  very  narrow  and 
the  busine.ss  that  was  done  was  mostly  in 
driblets.  The  total  of  transactions  in  spot 
tin  was  probably  not  over  300  tons,  of  .spot 
and  futures,  together  perhaps  about  600 
tons.  At  the  close  Straits  tin  was  quoted 
at  C2c.  and  Banka  at  60c. 

Lead — Tlie  Inst  price  named  by  the 
American  Smelting  and  Refining  Co.  was 
So.,  New  Y'ork,  and  was  immediately  shaded 
by  other  sellers,  and  this  continued  in  the 
early  days  of  this  week,  hut  inquiries 
swelled  in  voUmie  as  the  week  progressed, 
with  tile  result  that  a  rather  large  volume 
of  business  was  done  and  a  large  iiart  of  it 
was  at  the  full  price  of  8c.  There  were 
some  large  domestic  inquiries  in  the  market, 
but  the  bulk  of  the  domestir  business  was 
represented  by  small  lots,  and  prompt  deli\'- 
ery  generally  was  wanted.  -V  considerable 
export  business  was  done,  there  being  sales 
both  to  Kurope  and  South  America.  There 
are  still  sellers  of  lead  for  future  delivery — 
October — November — at  concessions  below 
the  present  market.  However,  the  fact 
that  important  business  developed  around 
8c.  lends  color  to  the  belief  that  the  decline 
in  lead  has  bottomed. 

Zine — The  market  was  a  shade  stronger, 
but  the  volume  of  business  continued  to  be 
small. 

On  Sept.  24,  it  was  reported  from  Wash- 
ington that  a  contract  for  lOOO  tons  of 
Oi'ade  E  spelter  had  been  awarded  to  the 
.■\merican  Metal  Co.  at  10.67c.  per  lb.  The 
respective  bids  were  interesting,  being  as 
follows:  American  Zinc,  Lead  and  Smelting 
Co.,  Eastern  Zinc  Refining  Co..  General 
Smelting  Co.,  Kusa  Spelter  Co..  Matthiessen 
.f:  Hegeler  Zinc  Co..  L'nited  Zinc  Smelting 
Co.  and  United  States  .Smelting  Co..  each 
offered  to  supply  at  12c.  :  American  Smelt- 
ing and  Refining  Co.,  at  11.875;  L.  A'^ogel- 
.stein  &  Co.  at  11.45,  and  Illinois  Smeltuig 
and  Refining  Co.  at  11.45c.  ;  Trenton 
Smelting  and  Refining  Co.  at  11.3c.  :  Great 
Western  Smelting  and  Refining  Co.  at 
11.2c.:  Beer,  Sondheimer  &  Co.  at  lie,  and 
.\merican  Metal  Co.  at  10.67  cents. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $111  per 
100  lb.   f.o.b.   Peru,  111.,  less  8';y.   di.scount. 

Aluminum  —  This  metal  was  slightlv 
stronger.  Quotations  are  still  made  at  42'f7> 
43c.  per  lb.  for  small  lots  of  No.  1  ingots, 
Xew  York,  but  some  dealers  .are  holding  for 
a  higher  price  as  miscellaneous  stocks  are 
light  and  inquiries  are  more  numerous. 

.Antimony — The  market  was  reported  a 
little  stronger,  but  producers  are  still  hold- 
ing aloof.  We  quote  ISlffiUBic  for  spot 
and  15Ji!ti151c.  for  futures,  c.l.f.,  in  bond. 


Hismutli — Unclianged  at  $3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.40 
((i'1.50   per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.  '^or  electrolytic. 

Quirksilvrr — The  market  was  apparently 
steady  at  $11(1  but  the  quotation  is  more 
nominal  than  repre.sentative  of  actual  busi- 
ness, and  there  were  intimations  tliat  busi- 
ness might  be  done  at  concessions.  San 
Francisco  reports,  by  telegraph,  $110,  mar- 
ket  steady. 

Gold.   Silver  and   Platinum 

Silver — Market  reached  the  highest  figure 
attained  in  the  present  rise,  namely,  55d. 
in  London  and  $1.08*  per  oz.  in  New  York, 
but  owing  to  lack  of  Eastern  orders  at  the  • 
advance,  some  reaction  has  set  in  and  busi- 
ness closes  quiet  with  limited  transactions, 

Mexican  dollars  at  New  York:  Sept.  10. 
85c.  :  20,  86c.  ;  21,  87c.  ;  22,  87c.  ;  24.  87c.  ; 
25,  S7c. 

riatiniim  — Steady  at  $103@105,  with 
good  business  reported. 

Palladium  —  We  quote  $120®  125  and 
considerable   activity. 

Zinc  and  Lead  Ore  Markets 

.loplin,  >Io.,  Sept.  33 — Blende  per  ton, 
high.  $77.80;  basis  60"c  Zn,  premium  $75: 
medium  to  low,  $65  ;  calamine,  per  ton  40'". 
Zn,  $35Tj30;  average  .selling  price,  all 
grades  zinc.   $64.63   per  ton. 

Lead,  high,  $83  ;  basis  809"^  Pb,  declined 
from  $90  to   $75. 

Shipments  the  week :  Blende,  8762  tons  ; 
calamine.  452  tons;  lead.  765  tons.  Value, 
all  ores,   the  week.    $668,500. 

Not  a  carload  lot  of  lead  concentrate  was 
purchased  this  week,  and  the  bulk  of  this 
mineral  .shipped  was  purchased  on  last 
week's  price  quotation.  Buyers  are  taking 
from  one-third  to  one-fourth  less  zinc  ore 
than  their  midsuinmer  average  shipments. 
With  some  accumulated  stocks  buyers  have 
been  enabled  to  crowd  medium  grades  to 
the  level  of  low,  with  only  $60  bid  today 
for  low  on   next  week's  price  making 

Platteville.  Wis.,  Sept.  33 — Blende,  basis 
60 1",  Zn.  $70  base  for  premium  grade,  down 
to  $65  base  for  medium  grade.  Lead  ore. 
basis  80<7  Pb.  $80  per  ton.  Shipments  re- 
poi-ted  for  the  week  are  2903  tons  of  zinc 
ore,  35  tons  of  lead  ore.  and  424  tons  of  .sul- 
phur ore.  For  the  year  to  date  the  figures 
are:  104,250  tons  of  zinc  ore,  5016  tons  of 
lead  ore,  and  20,440  tons  of  siilnhur  ore. 
.Shipped  during  week  to  separating  plants, 
3891  tons  of  zinc  ore. 

Other  Ores 

Chrome  Ore — Firm  at  OOc.  per  unit  per 
net  ton  fob.  California,  minimum  iS^/< 
chromic  oxide. 

Manganese  Ore — I'nchanged  at  $1  per 
unit  on  the  basis  of  48%  manganese. 

Molybdenum  Ore  —  ITnchanged  .at  $2.20 
per  lb  on  the  basis  of  90 e',,  molybdenum 
sulphide. 

Pyrites — Spanish  lump  quoted  at  15*c. 
per  unit  on  basis  of  lOs.  oce.an  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  35s.  for 
northern  ports,  40s,  for  .south  Atlantic  and 
4  2s.    6d.    for  Gulf  ports. 

Tungsten  Ore — A  large  business  was  done 
at  unch.anged  prices,  except  that  off-grade 
ores  were  salable  mor^^  advantageoush-  than 
a  little  while  ago.  We  quote  scheelite  at 
$26  and  high-grade  wolfraiiiiie  (Br.';)  at 
$23*7  25.  while  lower-grade  ore  (60"%-) 
might  be  quoted  at  $20'? 22, 

Iron  Trade  Review 

NKW    YORK — Sept.    36 

Since  the  announcement  on  Monday  of 
the  prices  agreed  upon  by  the  Government 
and  leading  steel  producers  the  trade  has 
been  in  utter  confusion,  says  "Iron  Age," 
.Surprise  that  the  prices  were  agreed  upon 
rather  than  imposed  by  the  <^rovernment 
was  followed  by  excited  efforts  to  get  de- 
tails which  thus  far  are  lacking,  and  mean- 
while business  practically  stopped. 
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riTTSBCRGH — S»pt.  25 

The  whole  steel-producing  trade,  with 
perhaps  an  exception  here  and  there,  is 
pleased  that  the  long  uncertainty  as  to 
prices  has  at  last  been  ended,  and  by  an 
arranpement  that  is  reparded  as  equitable 
to  all  concerned.  A  meeting:  at  which  near- 
V  all  the  steel  production  was  represented 
was  held  at  Washington,  last  Friday,  and 
the  manufacturers  prepared  a  .-schedule  of 
prices  as  follows:  Iron  ore,  same  as  for 
the    present    season ;    piK    iron,    $33  ;    bars, 

2  90c.  ;  shapes.  3c.  ;  plates.  3.25c.  This  was 
Riven  to  the  AVar  Industries  Board,  which 
submitted  it  to  President  Wilson,  who  ap- 
proved it  Saturday  afternoon  and  the  for- 
mal announcement  was  made  by  the  Com- 
mittee on  Public  Information  yesterday  af- 
ternoon. The  ore  prices  are  based  on  $5.05 
for  Mesabi  nonbessemer  at  Lake  Erie  dock. 
The  $33  pip  iron  is  basic,  foundry  and  mal- 
leable at  vallev  furnaces,  other  grades,  and 
iron  in  other  districts,  to  be  worked  out  by 
a  committee  of  the  American  Iron  and  Steel 
In.stitute  and  then  submitted  to  Washmg- 
ton  for  approval.  Prices  for  billets,  .sheet 
bars,  sheets,  pipe.  wire.  etc..  are  to  be 
worked  out  in  proper  relation  to  the  prices 
that  have  been  fixed.  All  this  will  be  rela- 
tivelv  easv.  now  that  a  general  price  level 
ha.o  been  set.  for  bars,  shapes  and  plates 
constitute  about  one-half  the  total  steel 
output. 

The  market  will  not  at  once  become  ac- 
tive as  a  result  of  this  agreement,  for  there 
was  no  buving  pressure.  The  mills  are 
well  sold  and  consumers  are  equally  well 
covered.  Slills  will  doubtless  limit  their 
sales  until  thev  have  disposed  of  much  of 
the  tonnage  now  on  the  books.  Not  a  great 
deal  of  this  is  at  prices  mafenalb-  higher 
than  those  now  fixed,  as  there  is  much  nlrt 
business  and  it  was  only  in  recent  months 
that  prices  advanced  to  such  extremely 
high  ti"i-its.  Bars  at  2  fiOc.  shapes  at  3c. 
and    plates    at     3.25r.     will     average    about 

3  inc.  having  regard  to  the  respective  ton- 
nages and  at  the  low  point  nearly  three 
vears  ago  thev  stood  at  1.05c.  as  an  open 
market  ouotation,  while  some  sales  were 
made  at  le.ss,  so  that  the  new  prices  are 
approximately  triple  the  lowest.  In.P'"<^^'- 
ous  price  advances  these  products  did  well 
to  advance  40  to  60  per  cent. 

Pie  Iron — To  set  a  precedent,  this  morn- 
ing 1000  tons  of  basic  iron  was  sold  at 
the' fixed  price  of  $33,  in  return  for  1000 
tons  of  bessemer  at  the  tentative  price 
of  $33  fiO.  this  being  lO'",  higher,  as  the 
average  spread  of  bessemer  above  basic  has 
been  about  10'-,  in  the  past.  Business  m 
basic  foundry  and  malleable  is  permissible 
the  price  being  fixed  at  $33.  valley,  hut 
the  market  has  been  stagnant  and  wljl 
llkelv  remain  .so.  Some  consumers  are 
caught  with  contracts  at  higher  than  $33, 
but  some  are  always  caught  in  a  market 
decline,  though  not  on  as  large  a  tf>n"«K^ 
as  this  time  In  other  districts  trading  at 
precise  prices  will  have  to  await  the  .nip- 
proval  of  a  schedule  fixing  difTerentials  be- 
tween district!!.  In  harmony  with  $33, 
valley. 

Strri — It  is  probable  that  prices  for  bil- 
lets and  sheet  bars  will  be  submitted  by  a 
committee  of  the  American  Iron  and  Steel 
Institute  for  approval  bv  the  A\  ar  Indus- 
trie" Board  The  bill.t  price  will  perhaps 
be  on  the  familiar  trade  basis  of  50 "r  over 
pig  Iron,  or  sav  $.';o  Hitherto  the  spread 
of  sheet  bars  above  billets  has  not  exceeded 
$1.    except    lately 


Ferroalloys 


Fer-omnnKBiie.e — The  market  has  con- 
tinued verv  fpilet.  with  prompt  at  not  over 
$375  n"d  fourth  quarter  at  $350.  It  Is  pos- 
sible the  price  will  be  regulated  by  agree- 
ment ron.sumers  clearly  are  Indisposed  to 
take  hold  at  anything  like  present  prices. 


Coke 


(■onnellaTlllr — Selling  of  rokp  \n  Illegal 
at  above  $A  Sales  of  n  few  spot  carloads 
were  made  today  at  this  figure,  some  of  It 
being  coke  that  was  offered  yesterday  at 
$12  50  without  finding  takers.  The  illff.'r- 
enllal  for  foundry  coke  Is  still  to  be  worked 
out.  In  the  last  week  there  has  been  ad- 
dlllonal  contracting  for  furnace  coke  for 
1!1|«  delivery,  and  on  this  movement  be- 
tween  one-bnlf  RF"1   t«„. thirds  of  the   mer 


chant 
imder  rr.- 
of  the  b 
rhieflv   $« 

went    nl    ii:    ; 
depending  l.%rccl 


elon    has    been    sold 

■  more       The    bulk 
'•■ne    at     fiat    prlreft, 

■  '.n.    though   a    little 
!    il    llltio    at    $0.    tirlre 

":.  k:r;ule  Some  business 
Bllilllig-srale  basis.  4)  or 
E  tons  of  coke  nealii=t  one  ton  of  basic 
Imn.  valley.  The  b.ivlng.  nl  prices  higher 
than  expected  to  be  l\xft\  bv  the  riovern- 
ment.  was  done  In  Ihe  expectation  that 
good  deliveries  would  be  rr.elv^d  when  >h.- 
open  market  was  limited  to  h  i>.v.  r  Tii-mt. 


STOCK     OtJOTATIONS 


STOCK     QUOTATIONS — Continued 


X.  Y  EXCH.t 
AlMka  Gold  M 
Alaska  Juneau. . 


Am.  Ztnr,  pf. 
Anaconda 
Batopllaa  Min 


nutto  *  Superior.. 


Chlno     

Colo  Fuel  &  Iron, 
Cnirtble  steel.. . . 

I5omr  Nftnes 

Feileral  M.  ft  s. . 
Fpderal  M.*S..  p 


On 


'  Cananea. 


Gulf  States  Steel... 

Hompatake 

Inspiration  Con. . . . 
International  Nickel 

Kennecott 

I.ackawaana  Steel . . 

Miami  Copper 

Nafi  Lead,  com 

National  Lead,  pf.  . 

N'ev.  Consol 

OntarloMln 

Quicksilver 

Quicksilver,  pf 


Republic  I.  A  S,  pf 
Sloas-.'^hcffleld. 


Tennessee  C.  &  C 
U.S.  Steel,  com..  . 

U.S.  .steel,  pf 

Utah  Copper.. 


Iron  C.  &  C 


BOSTON  EXCH.'Sept.  25 

i! 

97 

63 

Aril  c-om,  ctJs... 

11 

Arnold 

.25 

Kutt«vnalaklava... . 

.40 

78 

r-alumel  A  Hccla.. . 

530 

16 

Copper  Range 

Daly  West 

56 

Davla-Daly 

4 

East  Butte 

11 

6 

80 

13 

Hedley 

JI7 

Helvetia   

II 

Isle  Royale 

31* 

iJi  Salle 

3 

Michigan 

Mohawk 

New  Arcadian. 

New  Idrtft 

North  Butte. .. 

North  Lake 

o  lib  way. 


NY.  CURBt 


Butte  &  N.  Y 

Butte  C.  &  2 

Caledonia 

Calumet  4  Jerome, 
fan  fop.  Corpn. . 


Con.  Xev  -Utah. 

Kmma  Con 

First  Xat.  Cop... 


Herla  Mln  .  .. 
Howe  Sound  . 
Jerome  Verde. 

Kerr  Lake 

I^ulslana 

Ataema. 


Maiwtic 

MrKinley-Dar-Sa. 

Mllford    

Mohlran 

Mother  Ix>de 


Rtrhmond        

Rorhestor  Mines. 
St.  Joseph  Lead.. 

Hlandard  S.  L 

Stewart 

Hucrcss 

Tonopah . 


npah  Kx 

TrlhuIIinn 

Troy  Arizona 

TTnMed  Cop     

TTnlted  Verde  Kxl. 

TTnlled  Zinc 

ITllra  >Mnea 

White  Knob.  pf.. . 


Bnn  A  Hclcber... 

Hulltnn      

Caleflonla    

Challenor  Con... 
Connrtenee     . . . , 

Con   Vlrslnla 

Oould  A  Ctirry  . . 
Male  A  Norrro«,. 

Jacket-Cr   IH 

Mrilran      


Overman    . . . 

flavace     

Hen  lielrher 


UUh  Con ,  .  . 

nelmont    

Jim  Hufler 

MarNamara 
MWway  .  . 

Mont  -Tonopah 

North  Mtar   

p^nie  K.ula 
nfit\  F.nd  Con... 

Atlanta   

Bo«.th      


jtimho  KTteiwton  . 

Kewanan        

Nevada  Itllbi 
Nevada  Parkard   . 
Hound  Mmmtaln. 
SItvpf  Plrk 
While  Car" 
BUt  Jim 
CnHed  Fantem 


Old  Dominion. 

Osceola 

Quiocy 


Seneca 

Shannon 

Shattuck-.\rlz.. 
So.  lAke 


So.  Utah 

Superior  ABoet,! 

Trinity 

Tuolumne 

V.  S.  Smelting. . . 


Utah  Con.  .. 
Utah  Metal.. 

Victoria 

Winona 

Wolverine. .. 
Wyandot 


BOSTON  CURB*  Sept.  25 


Alaska  Mines  Corp. 

.37 

Boston  Ely 

Boston  *  Mont. . . 

.64 

.13 

Calaveras   

21 

Calumet-Corbln.. . . 

.01 

Chief  Con 

2| 

Crown  Reserve 

.26 

Crystal  Cop 

.80 

EaKleft  Blue  Bell... 

21 

Ilnuehton  Copper. . 

.75 

1) 

Iron  Cap.  Com 

"» 

Iron  <'ap  Cop  .  pf.. 

171 

Mexican  Metals  . . . 

1) 

Mojave  Tungsten.  . 

Nat  Zinc  ft  I.ead... 

.40 

Nevada-Douglas. . . 

U 

New  Baltic   

11 

.3.5 

Paclllc  Mines 

.35 

Rex  Cons 

.15 

COLO.  SPRINGS  Scpl    2;.,    LONDON 


Creason  Con.   

5  621 

Doctor  Jack  Pot.  . . 

.041 

Elkton  Con 

041 

F.I  Paso   

Gold  Sovereign 

03! 

Coldcn  Cycle 

1.99 

.44 

I»al)ella 

.O.Sj 

Mar>-  McKlnner. . 

.071 

Portland 

United  Gold  M 

.IR! 

Vindicator 

6"; 

Alaska  Mexican 
LMaskaTre'dwell 
IBurma  Corp. . .  . 


*  Bid  iHlees.     t  Closing  prices,    t  IJist  Quotations. 
MONTHLY    A\'ERAGE    PRICES   OF   METALS 


New  York           |               London 

1915       1916  1    1917  1    1915       1916  |    1917 

January 

48,K.M  .^6.775  75. 6.W  22. 73 11 26.960  .16  6,S2 

February..,. 

48.477  .iR.7.'i5  77.. >'i.i'22   7.'.3'2r,.  97.'.  37.742 

.iO  211   -.7   'R-173   vrr2-?    70S  2:    -■ci3C..4IO 

April 

50    2' t     ir.  7  1    sT-,  :;    T 1    •■■2  3fi   963 

May 

49    ■'!-  71    J..'.  71    71-.  J  .    77"    .-,     177  :1T    940 

June 

49  0:1  ■  7.   I.J  I  7.,    ■■:■    J  ,    ...     7    ".  H  .l!l  065 

July 

47    7,1"  .;  ■    -Mn  7"    "1"  JJ    7.7    "M  40,110 

August 

47.11^1  M.  livt  .>.i   4"7  -7    7               1  ..  43.418 

September.. 

4S.6Sfl|6S   .51.">      -  .            .                   7-1      

October.-  .  , 

49.3.S5lfi7,S,'i5  ...          -        -       . 

November  , 

51    714  71.604 :   '"'      •■               

Decern  t)er. . 

.V4  971  75.765| 7"     ,7  ;    >.    CM        

Year 

49  684  65  661                 23  67Si31   3l5i .  . 

.26 

001 

CanlllT   

4.00' 

['olorado  Mining... 

.15 

Daly-Judge 

8.45 

Kmplrr  Copper 

52 

.89 

Lower  Mammoth..  . 

.03 

May  Day 

04| 

Mcocow       

.11 

Prince  con 

.98 

Sllvcr-KIng  Coal'D 

3   15 

silver  King  Con... 

4.20 

So   Ilcela     

.B7| 

I.47I 

Uncle  Sam 

^  ankee . 

.061 

New  York 

London 

Copper 

Llectrolytic 
1916    1    1917 

.-standard             KlectrolyUc 

1916     1     1917          1916     1     1917 

Jan 

24,00s;2.S.673 

S.8  0>i3,131   921  116   167142  89.1 

Feb... 

26   410  31    7.iO 

10?   B<!7  137    eoi  133    167  148    101) 

Mar. . . 

26  310  :<l   4sl 

ICir    ?!4    1:;..    7711    1  i..    IH«I   111    000 

Aprtl  . 

27   ^9.'.  27   93,'. 

-             147    Li* 

May... 

2f;   i'.01  jn   ,„-,_. 

1:  000 

July... 

23,s<'..i  ;.i  r.2n 

4.1  AW 

Aug... 

26.120,25,3!>0 

>■■■ -4  U7,000 

26.8551 

113, 905 l.'!4.071 

Oct.. . . 

27.193 

122.750 142. S23 

30.62S1 

134  659 I5S.433 

Dec.    . 

31.8901 

145  316 |l82.842| 

Year 

27.202! 

116  059 ll3S  28ll.. 

Nlay 

June 

July 

August.  — 
September. 
October. ... 
November. 
December. . 


.50  741 
51  2.10 
49  12.^ 
42  231 
38  510 
38  .165 
.^8 . 8.30 
41.241 
44.109 
42.A35 


43.480 ..1182 


107  198  974 


,3071 

•32 

i-7- 


January.  . 
Febniary.. 

March.. . . 

Aprtl 

May 

June 

July 

August... 


4ALT  LAKE.         Sept.  24        -?i'KV"' 


New   Yortt 


1916  I    1VI7       1916  I   1917 


74'1  11    12l;31    on  311 


6  244  10  594 


6  ISA 
6  OVS 
6  699 
6  898 


2,s  13 
29  734 
30.786 
30.7I6 


Feb.  . 

Mar  . 

April. 

May. 

June 

July.. 

Aug.. 

Kept   . 

Oct .  , . 

Nov.  . 

Dec.. 


igi«  I  1917 

sg  810  4ft. 320 


Ix>ndon,  pounds  sterilng  | 


Pig  Iron, 
Pltt«. 

-,':•"• 

,„<>..•        I            tla«lr 

■      ^Wn_? 

January.  .  ■ 

»'■ 

February.  . 

Mareh 

Aorll 

Nfar 

June 

July     

'.' ' 

■ 

.September.. 

J3   8S 

1     19 

NoTember  . 

1     Ov 

December. 

I  .    ir. 

'1       '                 " 

V»«r 

»-■ 

wi.isl 
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Present  Milling  Practice  of  the  Joplin  District 


By  temple  chapman 

Mine  iipeiator,  Joplin,  Mo. 


Ore  usually  crushed  to  only  J  hich,  but  middlings 
and  slimes  noxv  receive  attention.  Some  mines 
have  flotation  plants.  Tendency  is  toward  large 
plants  capable  of  producing  iOO  to  600  tons  con- 
centrates per  week.  Power  equipments  are  more 
efficient  and  gas  or  oil  engines  are  being  intro- 
duced. 


THOSE  who  have  been  conversant  for  many  years 
with  the  Joplin  district  will  probably  agree  that 
the  modern  concentrating  plant  shows  few  radical 
changes  from  the  little  mill  of  15  years  ago,  but  it 
does  show  the  effect  of  steady  growth  and  betterment 


horsepower-hour)  from  the  Empire  District  Electric 
Co.  This  company  has  several  splendid  new  power 
stations  which  include  20,000  hp.  in  water  power  and 
as  much  more  in  a  modern  steam-turbine  plant. 

With  abundance  of  natural  gas  the  gas  engine  pro- 
duces exceedingly  cheap  power  and  has  become  a  general 
favorite.  It  is  used  to  drive  mills,  air  compressors 
and  pumps.  Several  companies,  notably  those  controlled 
by  L.  C.  Church  in  the  Miami  camp,  use  gas  engines, 
and  compressed  air  from  gas-engine-driven  compressors 
is  carried  to  distant  shafts  for  hoisting,  pumping,  etc. 
The  gas-engine  plant  undoubtedly  shows  the  lowest 
Dower  costs.  Several  oil  engines  of  the  Fairbanks- 
Morse  Y  type  are  being  introduced  and  their  suc- 
cessful operation  and  low  operating  cost  indicate  that 
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in  every  detail  of  plant  construction,  milling  equipment 
and  power  installation. 

Power  plants  formerly  consisted  of  low-pressure 
boilers  and  slide-valve  engines.  Today  there  are  three 
types  of  power  in  common  use.  The  steam  plant,  with 
its  high-pressure  boilers  and  Corliss  engines  and  con- 
densers, is  preferred  by  some  for  its  combined  depend- 
ability and  economy.  In  some  instances  the  kind  of 
power  is  determined  by  force  of  circumstances,  situation 
of  mine  or  time  of  delivery  of  certain  kinds  of  ma- 
chinery, but  generally,  the  builder  of  a  new  mill  is 
offered  a  choice  of  power. 

Many  new  mills  are  electrically  equipped  throughout, 
notably  those  of  the  Picher  Lead  Co.  in  Oklahoma. 
Power  is   obtained   at   moderate   cost    (about   Ic.   per 


they  will  compete  successfully  vyith  the  gas  engine. 
The  selection  of  an  oil  engine  or  gas  engine  at  any 
given  mine  will  probably  be  determined  by  the  relative 
proximity  of  a  gas  main  or  a  railway  spur  on  which 
to  set  an  oil  tank  car. 

The  Joplin  district  is  fortunate  in  its  ample  and 
varied  sources  of  supply  of  cheap  power— coal,  oil, 
gas  and  electricity — and  all  of  these  cost  less  than  they 
do  in  most  mining  or  manufacturing  districts.  The 
great  growth  of  the  mining  industry  here  and  the  in- 
creasing demand  for  all  kinds  of  power,  with  generally 
mounting  war  costs,  will  probably  make  all  kinds  of 
power  cost   more  next   winter  than   they  cost  today. 

The  design  of  a  concentrating  plant  in  Joplin  is  based 
primarily  upon  the  local  need  of  crushing  ore  to  only 
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J-in.  size  and  then  treating  this  low-grade,  free-milling 
ore  on  jigs.  The  gradual  increase  in  tonnage  treated 
has  made  the  middlings  and  slimes  of  more  importance 
than  formerly  and,  consequently,  more  jigs  and  more 
tables  have  been  installed.  The  newer  mills,  especially 
in  the  Oklahoma  part  of  the  district,  have  two  rougher 
jigs,  two  cleaner  jigs  and  a  sand  jig  and  from  10  to 
20  tables  of  the  Wilfley  type.  Even  with  this  better 
equipment  it  is  found  that  much  valuable  mineral  es- 
capes in  the  fines,  and  now  Dorr  thickeners  are  fre- 
quently seen  and  several  of  the  bigger  mines  have 
flotation  plants  in  successful  operation.  The  percent- 
age of  recovery  varies  with  the  richness  of  the  ore, 
and,  whereas  the  lean  sheet-ground  mine  with  a  content 
of  2''r  metallic  zinc  will  recover  TCf ,  the  richer  mines 
obtain  a  recovery  of  SO'^c  in  some  instances. 

A  point  that  has  a  bearing  with  local  operators  is 
that  often  shafts  may  be  sunk  and  a  mill  of  medium 
capacity  built  so  quickly  that  it  would  be  in  full  oper- 
ation within  six  months  from  the  date  of  discovery 
of  the  ore,  and  in  six  months  more  would  have  earned 
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100%  on  the  investment.  Against  this  desire  for  a 
cheap  mill  and  quick  profits  is  the  safer  and  more 
business-like  plan,  now  in  vogue,  of  thoroughly  drilling 
the  orebody  with  dozens  of  holes  and  then  building  a 
good,  sub.stantial,  power-,  labor-  and  ore-saving  mill 
capable  of  treating  a  laige  tonnage  and  treating  it  well. 
One  practical  result  of  building  the  bigger  and  better 
mills  and  the  practice  of  developing  sufficient  ore  to 
supply  the  mill  from  several  shafts  has  been  the  in- 
crease in  output  from  the  30  to  40  tons  of  zinc  con- 
centrates per  week  per  mill  to  the  400  to  600  tons  per 
week  now  made  by  the  best  mills.  Zinc-lead  prices 
are  averaging  about  $90  per  ton,  and  thus  a  property 
coating  inside  of  $100,000  to  develop  and  ecjuip  may 
produce  concentrates  of  that  value  in  one  month.  How- 
ever, it  mu.-it  be  admitted  that  these  bonanza  mines  are 
only  three  or  four  in  number,  this  illustration  of  earn- 
ings being  meant  to  show  that  the  better  mining  and 
milling  practice  is  bringing  its  ju.st  reward  in  vastly 
bigger  earnings. 

The  large  profits  being  earned  by  the  mine.i  in  the 
Oklahoma  portion  of  the  .loplin  district  are  drawing 
able  mining  and  mill  men  from  other  mining  ragions. 
These  men  are  building  big  mills  but  are  making  no 


radical  changes  in  construction  or  operation;  like  the 
local  mill  men,  they  are  making  only  such  modifications 
and  improvements  as  the  conditions  of  each  mine  may 
warrant.  The  friendly  personal  acquaintance  which 
exists  among  Joplin  mining  men,  developed  to  a  great 
extent  at  the  weekly  meetings  of  the  mine  operators' 
association,  facilitates  the  rapid  dissemination  through 
the  whole  district  of  any  successful  new  idea  in  mine 
or  mill  practice,  sanitation,  etc.  It  seems  reasonable  to 
predict  that  the  great  growth  in  the  mineral  output  of 
the  Joplin  district  will  be  a  powerful  influence  toward 
further  improvement  in  the  milling  practice. 


The  Indian  Silver  Trade 

The  course  of  the  silver  trade  of  India  for  three  fiscal 
years  ended  Mar.  31  is  reported  as  below  in  ounces: 

1914-15  1915-16  1915-17 

Net  imports,  private      60.017.453  35.629.915 

Net  exports,  private      . .    - 1 1.496,760 

Net  imports,  government 104,069.101 

Net  exports,  government      4,251,329  3.697.540 

Total  net  imports      55,766,124  31,932.375  92,572.341 

On  these  figures  Messrs.  Samuel  Montagu  &  Co.,  of 
London,  comment  as  follows:  "The  figures  are  of  more 
than  ordinary  interest,  revealing  a  remarkable  reversal 
in  the  movements  of  silver  on  private  account,  by  which 
a  net  influx  of  over  60,000,000  oz.  during  the  period 
1914-1.5  has  been  turned  into  a  net  export  of  over  11,- 
000.000  oz.,  a  net  difference  of  over  71,000,000  oz.  This 
reduction  is  an  emphatic  rejoinder  on  the  part  of  the 
Indian  Bazaars  to  the  advance  of  50%  which  has  taken 
place  in  the  price  of  the  metal. 

"Further,  it  will  be  observed  that  there  was  a  large 
net  export  on  government  account  in  the  first  two  peri- 
ods, while  in  the  last  financial  year  there  was  a  net 
import  of  over  104,000,000  oz.  on  government  account. 
That  is  to  say,  the  Indian  government  imported  within 
the  last  financial  year  an  amount  probably  well  in  excess 
of  half  the  world's  production.  When  it  is  recalled  that 
this  huge  import  took  place  mainly  in  the  latter  portion 
of  the  year  1916-17,  its  extraordinary  character  is 
emphasized." 


Temperature  Measurement 

In  an  article  entitled  "Temperature  Measurements  in] 
Clay  Works  Practice,"  appearing  in  the  "Transactions 
of  the  Ceramics  Society."  1916  (abstracted  by  the  Jour- 
nal of  the  Society  of  Chemical  Industry),  the  author  rec- 
ommends the  following  for  measuring  temperatures  be- 
tween the  ranges  given:  For  .'iO  -450'  C.  a  mercury 
thermometer  filled  with  nitrogen  under  pressure;  for 
450-1400'  C,  a  thermocouple  of  platinum  and  plat- 
inum-rhodium with  recorder;  above  1400'  C,  a  Fery 
radiation  pyrometer  or  an  optical  pyrometer,  depending 
on  the  brightne.<<s  of  a  lamp  filament  altering  with 
varying  resistance. 

To  control  heating  where  the  effect  of  time,  tempera- 
ture and  kiln  atmosphere  must  be  indicated,  Watkins 
recorders.  Seger  cones,  Holdcroft  thermoscopes,  Wedg- 
wood's pyrometer  and  BuUer's  rings  are  used.  Seger 
cones  are  preferably  replaced  by  a  larger  wedge  made  of 
the  same  material,  the  top  of  the  wedge  being  half  the 
size  of  the  bottom. 
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Ideal  Shop  For  Sharpening  Drill  Steel 


By  GEORGE  H.  GILMAN" 


Further  reduction  in  drilling  costs  through  im- 
provement in  design  of  the  highly  perfected  rock 
drill  does  not  promise  strides  equal  to  those  of 
the  past.  Such  results  are  henceforth  to  be 
sought  at  the  mine — rather  than  at  the  factory — 
hy  the  application  of  the  principles  of  modern 
shop  efficiency.  An  ideal  shop,  capable  of  ex- 
tension and  embracing  the  best  features  of  Amer- 
ican practice,  is  described.  The  procedure  for 
making  neiv  drill  steel  and  for  the  upkeep  of  old 
steel  is  also  outlined. 

DURING  the  last  decade  the  machine  drill  as 
applied  to  the  excavation  of  rock  has  been  in  a 
state  of  transition  from  the  cumbersome  recip- 
rocating engine  to  the  light  pneumatic  hammer  drill, 
with  the  result  that  machine  efficiency  has  been  raised 
to  a  point  hoped  for  by  only  the  most  optimistic  min- 
ers of  10  years  ago.  This  great  change,  largely  the  re- 
sult of  cooperation  between  the  miner  and  the  rock-drill 
manufacturer,  has  been  consummated,  and  for  the  next 
few  years  it  is  reasonable  to  assume  that,  with  the  ob- 
ject of  raising  the  drilling  efficiency  of  the  mine  or 
quarry  to  correspond,  the  main  lines  of  development 
will  be  in  the  direction  of  means  and  methods  for 
taking  full  advantage  of  the  hammer  drill  in  its  pres- 
ent state — instead  of  mechanical  changes  applied  to 
the  actuating  engine. 

The  rock-drill  manufacturer  is  constantly  striving 
not  only  to  improve  the  metallurgy  of  the  drill  materials 
in  the  effort  to  secure  maximum  machine  effectiveness 
and  efficiency  with  minimum  weight  but  also  to  take  full 
advantage  of  all  improvements  in  manufacturing 
methods,  thus  insuring  absolute  duplication  of  parts  in 
regard  to  their  chemical  and  physical  properties,  in- 
terchangeability  and,  in  addition,  the  field  service  that 
he  must  render  users. 

The  question  that  confronts  the  mine  operators  is: 
"Can  we  stand  this  new  type  of  progress  with  its  inci- 
dental increase  in  the  cost  of  machine  equipment  un- 
less we  likewise  enter  upon  the  program  of  this  new 
development  and  take  full  advantage  of  it?"  The 
answer  is  obviously  in  evidence,  for  no  progressive, 
right-minded  man  is  harboring  the  thought  of  reverting 
back  to  hand-drilling  methods  of  the  good  old  days,  but 
instead  he  is  striving  to  develop  all  the  divisions  of  his 
mine  to  conform  with  present-day  facilities. 

The  rock-drill  bit  has  been  justly  termed  "the  busi- 
ness end  of  rock  excavation"  and  it  is  therefore  the  logi- 
cal starting  point  in  the  campaign  to  improve  drilling 
efficiency.  The  importance  of  the  size  and  quality  of 
the  drill  steel  and  of  the  shape  and  temper  of  its  bit  and 
shank  ends  has  been  emphasized.  The  purpose,  there- 
fore, of  this  paper  is  to  advance  suggestions  relative 
to  an  efficient  method  and  satisfactory  means  for  the 
production  and  upkeep  of  rock-drill  steel. 


•Chief  engineer.  Pneumatic  Drill   and   Clianneler   Department, 
Sullivan  Machinery  Co.,  Claremont,  N.  H. 


Fortunately  in  the  mining  industry  the  old-time  prac- 
tice of  maintaining  secrecy  regarding  methods  and 
means  of  production  has  been  broken  down,  and  today 
a  stronger  spirit  of  cooperation  exists  among  mining 
men  than  among  many  operators  of  kindred  industries. 
This  has  resulted  in  knowledge  and  resources  being 
pooled  for  the  common  good.  The  suggestions  advanced 
in  this  paper  have  been  gained  only  as  the  result  of  a 
personal  investigation  of  a  great  variety  of  conditions 
in  different  sections  of  the  countrj',  made  possible  by 
the  cooperation  of  a  great  many  mining  companies. 

The  selection  of  the  best  form  of  equipment  to  meet 
a  given  set  of  conditions  is  dependent  upon  a  number 
of  factors,  and  the  extent  to  which  it  is  profitable  to 
go,  in  providing  facilities  for  a  drill-steel  equipment, 
is  largely  governed  by  the  volume  of  material  to  be 
handled,  which  may  be  determined  by  the  number  of 
rock-drilling  machines  employed  and  the  character  of 
the  ground.  In  general,  it  may  be  assumed  that  for  a 
mine  or  other  permanent  rock-excavating  plant  of  suffi- 
cient capacity  to  warrant  the  installation  of  a  mechan- 
ical drill-sharpening  machine  a  drill-steel  plant  equipped 
with  the  facilities  herein  described  and  possessing  the 
following  qualifications   is   warranted. 

Primary  Requirements  of  a  Sharpening  Plant 

Primarily  a  drill-steel  plant  having  one  mechanical 
sharpener  should  be  designed  so  that  the  output  of  the 
smith  and  his  helper  may  be  doubled  by  the  addition  of 
two  men,  without  any  increase  in  the  original  shop 
equipment  being  necessary,  and  to  provide  for  possible 
growth,  it  should  be  so  constructed  that  by  adding  space 
and  certain  features  of  equipment  to  one  end  only  of 
the  building  the  capacity  may  be  increased  further  at 
slight  expense  without  making  any  change  in  the  origi- 
nal equipment;  that  the  various  operations  required 
to  make  the  drill  steel  and  to  reforge  and  temper  used 
steel  are  performed  with  the  fewest  possible  movements 
and  with  the  least  amount  of  exertion  on  the  part  of 
the  operator;  and  that  the  character  of  the  work  when 
executed  conforms  with  the  established  standard  for 
the  existing  conditions. 

To  secure  these  results  the  building  should  be  of 
such  size  that  the  various  machines  and  their  appurte- 
nances may  be  placed  in  the  most  advantageous  position. 
It  should  be  built  of  materials  that  are  accessible  and 
in  conformity  with  the  standard  surface  equipment  of 
the  mine.  It  should  be  lighted  in  such  a  manner  that 
the  piece  being  worked  upon  and  the  operating  end  of 
the  machine  employed  are  clearly  visible  to  the  opera- 
tor, so  that  his  vision  of  the  parts  is  not  obstructed  by 
shadows;  in  addition,  to  meet  the  requirements  of  a 
shop  of  the  size  and  type  herein  described,  certain  feat- 
ures of  equipment  are  recommended  in  Table  I. 

In  order  to  obtain  maximum  efficiency  in  a  drill-steel 
plant  it  is  essential  that  the  transportation  of  the  drill 
steel  be  accomplished  expeditiously  and  with  a  minimum 
effort,  for,  regardless  of  how  suitable  the  mechanical 
equipment  may  be,  it  is  impossible  to  secure  and  main- 
tain maximum  production  from  the  machines  and  fur- 
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naces  if  a  suitable  means  of  transportation  conforming 
to  the  requirements  of  the  plant  is  not  provided. 

To  meet  the  requirements  of  the  type  of  plant  de- 
scribed in  this  paper  it  is  recommended  that  the  shop, 
Fig.  1,  be  equipped  with  a  permanent  track  and  turn- 
table the  gage  of  which  corresponds  to  the  standard 
gage  of  the  mine  or  quarry  tracks,  provided  such  gage 
does  not  exceed  36  in.  For  transporting  the  drill  steel 
to  and  from  the  shaft,  or  loading  platform,  a  division 
car  of  the  Copper  Queen  type,  Fig.  2,  described  in  the 
Engineering  atid  Mining  Journal,  June  24,  1916,  will 
be  found  to  meet  the  requirements  satisfactorily.  This 
car  may  be  equipped  with  a  body  detachable  from  the 

TABLE   I. 
EQUIPMENT   FOR    DRILL-STEEL   SHOP 
Transportation 

106  Ft.  of  24-in.  gage  track  (rail  35  lb.  per  yd.)  comprising  36 
wood  lies  4  x  6  x  36   in. 

4   Mine-car  turntables — 24-in.  gage 

1  Turn  plate    (if  required) 

3  Compartment  cars  with  revolving  body  (Copper  Queen  type) 

3  Division  cars  with  detachable  body  (Copper  Queen  type) 

Furnace 

1   Forging  furnace  (oil  or  gas  burner) 

1  Tempering  furnace   (oil  or  gas  burner) 

2  Drill-steel  supports  for  furnaces 

2  Ventilators  with  hoods  for  furnaces 

1  Oil  storage  tank 

1-in.  pipe  with  fittings  for  low-pressure  air  supply 
J-in.  pipe  with  fittings  for  fuel  supply. 

2  Pyrometers,  equipped  with  base  metal  couples  having  indi- 
cating voltmeter  and  cabinet 

3-in.  electrical-conduit  piping   (for  pyrometers) 
2   Pyrene  fire  extinguishers 

Sharpener 

1  Drill  sharpener  with  full  equipment  of  dies  and  dollies 
Including  supplementary  gaging  dies  and  pneumatic-hammer  punch 

11-in.  pipe  with  fittings  for  compressed-air  supply 

1  Storage  cabinet  for  drill-sharpener  appurtenances 

2  Suspended  drill-steel  supports  (for  sharpener  and  grinder) 

1  Floor  grinder  (direct  electric-driven)  with  two  grinding 
wheels    18  x  3    In. 

1   Electric  switchboard  for  motor 

Tempering 

1  Rotary  quenching  and  tempering  machine  (Homestake  type), 
with   1-hp.   motor 

1    Electric  switchboard  for  tempering-machine  motor 

1    Oil-quenching  tank  with  cyanide  receptacle. 

1    Ventilator  with  hood  for  cyanide  receptacle 
Racks.  Tables  and  Acce.srories 

1  Inspection  and  bundling  rack  with  incline,  equipped  with  one 
gage  cabinet 

1   Storage  rack  for  drill-steel  bar  stock 

1   .Storage  rack  for  finished  drill  steel 

1   Used  .steel  table 

Sanitary   Equipment 

1  .Sanitary  drinking  fountain 

4  Steel  double-deck  lockers. 

2  Wash  basins 

1  Sanitary  towel  rack. 

1  frinal 

I  Flush  bowl 

1  Emfygenry  cabinet 

General  Equipment 

1   Work  bench  equipped  with  5-in.  machinist's  vise 
1    Desk  with  drawers  and  hinged  lop 
1    .?nn-lb.  anvil 

1  Set  of  hand  chisels  and  sledges 

2  50n-watt   Mazda  lamps  with  reflectors 
1    60-watt   Mazda  lamp  with  reflector 
Water  piping 

Compressed-air  piping  and  hose  equipped  with  Davles  blowgun 
Waste  piping 
Oil  piping 
Electric  wiring 
Concrete   floor 

truck  to  facilitate  the  work  of  transferring  the  drill 
steel  to  the  mine  skip,  cage  or  wagon  without  removing 
the  bars  from  the  receptacle,  or  it  may  be  employed  for 
the  purpose  intact,  and  in  the  rase  of  the  mine  the 
whole  may  be  lowered  to  the  different  levels  where  the 
di.<4trihution  of  the  steel  may  be  made  in  conformity 
with  standard  practice.  Of  the  many  forms  of  carriages 
or  trucks  employed  for  the  transportation  of  the  drill 
steel  while  it  is  in  the  transition  stage  during  the 
process  of  working,  that  developed  by  the  Copper  Queen 
Con.solidated  Mining  Co..  and  described  in  the  article 
referred  to.  is  perhaps  best  adapted  for  a  drill-steel 
plant  of  this  general  type. 


The  compartment  car.  Fig.  3,  consists  of  a  truck  hav- 
ing the  wheel  gage  corresponding  to  the  track  standard, 
on  which  is  mounted  a  revolvable  compartment  body 
supported  by  a  ball  bearing  and  equipped  with  a  latch 
for  locking  the  body  with  relation  to  the  truck  in  any 
desired  position.  This  car  is  employed  for  transporting 
the  steel  from  the  sorting  table  and  the  oil-quenching 
tank  to  the  heating  forges.  In  it  the  various  lengths 
of  steel  are  segregated  and  by  virtue  of  the  revolvable 
body  the  insertion  and  removal  of  the  drill  steel  is  ac- 
complished advantageously.  Subsequent  to  the  final 
heating  of  the  bit  the  steel  is  transported  mechanically 
by  the  tempering  machine  and  deposited  "upon  the  in- 
spection rack.  Fig.  4,  whence  it  is  loaded  into  the  divi- 
sion car  and  transported  from  the  shop. 

The  four  turntables  with  which  the  track  system  is 
equipped  provide  means  for  the  cars  to  be  bypassed  at 
any  point  except  the  dead  end  and,  by  having  the  main 
line  extend  through  the  building  longitudinally,  a  con- 
venient means  is  provided  whereby  the  track  system  of 
the  shop  may  be  in  intercommunication  with  the  yard 
system  and  the  other  departments  of  the  mine  plant. 
At  the  outside  of  the  building  adjacent  to  the  main 
entry  a  turn  plate  is  provided,  composed  of  boiler  plate 
i  in.  thick,  to  facilitate  the  switching  of  the  cars  to  and 
from  a  series  of  tracks  from  the  yard  system  which  may 
terminate  at  the  outer  edge  of  the  plate. 

Heating  Furnaces  for  Forging  and  Tempering 

The  heating  of  rock-drill  steel  preparatory  to  forging 
and  tempering  the  bit  and  shank  end  is  an  engineering 
problem  and  it  must  be  considered  as  such  it  maximum 
elRciency  is  to  be  obtained.  The  success  of  the  furnace? 
employed  depends  upon  the  type  and  the  method  adopted 
for  their  operation.  In  order  to  perform  their  function 
in  the  most  uniform  and  economical  manner  they  must 
be  constructed  according  to  scientific  principles  in  which 
the  following  considerations  serve  as  a  basis: 

1.  Size  and  shape  of  the  drill  steel  to  be  treated. 

2.  Quantity  of  drill  steel  to  be  treated  during  a  speci- 
fied time. 

3.  Temperature  required  to  insure  proper  results,  and 
means  for  its  regulation  and  maintenance. 

4.  Local  conditions. 

5.  Most  convenient  and  economical  cycle  of  opera- 
tions. 

Gas  as  fuel  is  recommended  where  it  is  available  at 
low  cost  but  as  oil  is  of  necessity  adopted  in  a  large 
majority  of  mining  camps  in  this  country,  the  employ- 
ment of  either  as  a  heating  agent  will  apply  to  the  type 
of  furnace  de.scribed  herein.  For  present-day  require- 
ments of  the  average  mine  or  quarry,  situated  in  many 
instances  in  remote  and  inacce.ssible  places,  where  the 
carrying  of  a  varied  stock  of  refractory  material  is 
not  only  difficult  but  also  expensive,  simplicity  of  fur 
nace  design  with  special  regard  to  repairs  should  he 
considered  primarily.  With  this  in  view  the  refractory 
material  used  in  the  construction  of  a  furnace  should  bi 
composed  .solely  of  st^indard-size  firebrick,  procurabli 
in  almost  every  local  market,  and  it  should  be  a.ssembled 
in  such  a  manner  as  to  enable  any  blacksmith  to  re 
pair  or  rebuild  it  with  ease  and  success. 

The  heating  chamber  of  the  furnace  should  prefer- 
ably be  of  such  size  and  shape,  and  its  burner  so  posi- 
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tioned,  that  the  steel  is.  heated  by  reflection  or  radiation 
rather  than  by  direct  impingement  of  the  flame  on  the 
metal.  This  will  prevent  blistering  and  reduce  the 
formation  of  excessive  scale  which  is  likely  to  result 
if  the  flame  is  caused  to  play  directly  on  the  metal.  The 
heating  chamber  should  be  of  such  size  as  to  absorb 
economically  the  heat  of  the  products  of  combustion. 
A  certain  amount  of  flexibility  that  may  be  taken 
advantage  of  by  an  untrained  operator  is  desirable,  in- 
asmuch as  the  character  of  the  flame  required  for  heat- 
ing, to  the  best  advantage,  standard  types  of  l-in.  hexa- 
gon and  li-in.  round  hollow  steel  will  vary  with  the 
size  of  the  bit  and  the  shape  of  the  drill  shank;  and, 
in  the  case  of  the  lugs  or  collars  on  the  shank,  will  re- 
quire only  the  heating  of  that  portion  to  be  upset,  with- 
out affecting  the  extreme  end  of  the  bar,  and  thus  obvi- 
ate the  necessity  of  cooling  the  tip  before  it  is  inserted 


from  the  forging  furnace,  the  mouth  or  opening  for 
the  insertion  of  the  steel  should  be  2  ft.  6  in.  long  with 
a  height  of  Si  in.  Pyrometer  readings  should  be  taken 
from  that  part  of  the  furnace  directly  adjacent  the 
drill  steel  at  the  point  of  withdrawal. 

If  desirable,  the  low-pressure  air  supply  for  the  fur- 
nace may  be  secured  from  the  main  high-pressure  air 
supply  of  the  mine  or  quarry,  in  which  case  a  pressure- 
reducing  valve  should  be  used  to  secure  a  terminal  pres- 
sure of  approximately  15  lb.  below  the  lowest  fluctua- 
tion of  the  main-line  pressure.  This  reducing  valve 
may  be  placed  in  the  wall  adjacent  to  the  point  at  which 
air  enters  the  building  from  which  a  supplementary 
low-pressure  air  duct  is  provided  for  the  two  furnaces, 
as  shown  in  Fig.  lA. 

To  obtain  the  best  results  from  any  type  of  burner 
in  point  of  economy  and  ease  of  operation  it  is  of  prime 


^ty^^  Abr*  ^  Cri'l  5fed  Bar  Jj-cc* 

FIG.  1.  FLOOR  PLAN  OF  IDEAL  SHOP  FOR  SHARPENIXG  STEEL 


in  the  dies  of  the  drill  sharpener.  This  flexibility  may 
be  secured  by  employing  a  burner  of  such  construction 
that  a  perfectly  round  or  fan-shaped  flame  is  produced 
at  will  by  the  operator  by  merely  adjusting  a  thumb- 
screw. Another  desirable  feature  of  such  a  furnace 
is  to  have  at  the  end  of  the  cnamber  from  which  the 
drill  steel  is  withdrawn  a  maximum  heat  zone  of  con- 
stant and  uniform  temperature,  from  which  the  tem- 
perature is  lowered  gradually  but  to  an  appreciable  de- 
gree toward  the  end  opposite  where  the  steel  is  inserted. 
This  will  give  the  steel  time  to  absorb  the  heat  gradu- 
ally, and  will  secure  uniformity  in  the  opening  of  the 
grain  as  the-  steel  bars  are  handled  in  rotation. 

It  has  been  determined  by  experiment  that  the  time 
period  of  4  min.  is  desirable  for  heating  the  larger  sizes 
of  bits  formed  on  the  1  l-in.  round  hollow  drill  steel  and 
in  order  to  insure  an  output  of  one  steel  every  30  sec. 


importance  to  have  both  the  oil  and  the  atomizing  agent 
as  constant  and  steady  as  possible.  After  passing 
through  the  pressure-reducing  valve  it  is  desirable  to 
have  the  air  for  the  furnace  supply  pass  through  a 
pipe  mounted  directly  over  and  running  lengthwise 
with  the  mouth  of  the  furnace.  In  this  pipe  provision 
may  be  made  by  drilling  a  series  of  small  holes  directed 
downward — for  the  escape  of  a  part  of  the  air  which 
will  serve  the  double  function  of  preventing  the  waste 
gases  from  flowing  out  in  the  face  of  the  operator — and 
assisting  in  keeping  cool  that  section  of  the  drill-steel 
bar  that  projects  from  the  furnace.  After  passing 
along  the  mouth  of  the  furnace  the  air  should  prefer- 
ably make  two  three-quarter  circuits  on  the  top  of  the 
brickwork,  but  inside  of  the  cast-iron  casing,  for  pre- 
heating it,  preparatory  to  admission  to  the  burner.  Fig. 
5  shows  a  furnace  constructed  along  these  lines. 
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The  drill-steel  support  shown  by  Fig.  6  provides  a 
simple,  rugged  and  convenient  means  for  supportinu: 
the  drill  steel  during  the  heating  operation.  Con- 
structed from  flat  bars  of  1  x  2-in.  low-carbon  machin- 
ery- steel  or  wrought  iron  it  may  be  made  by  any  black- 
smith with  an  ordinary  forge-shop  equipment. 

The  Drill  Steel  Sharpening  Machine 

By  far  the  most  essential  requisite  of  a  drill-steel 
plant  is  the  machine  for  forging  the  bit  and  shank  ends 
of  the  drill  steel.  There  are  few  apparently  unimport- 
ant items  of  expense  that  are  likely  to  assume  more 
serious  proportions  than  the  wasting  of  time  by  men, 
caused  by  failure  of  the  machine  to  produce  the  finished 
product  in  a  condition  that  meets  the  requirements  of 
the  plant.  Correct  sizing  and  shaping  of  rock-drill  steel 
are  equally  as  essential  to  efficient  mining  as  the  effi- 
ciency of  the  drill  itself  and.  therefore,  a  machine  sharp- 
ener that  conforms  with  these  requirements  and  in  ad- 
dition produces  the  bit  and  shank  end  in  the  best  pos- 
sible condition  to  be  tempered  should  be  adopted. 

It  is  a  well-known  fact  that  the  "standing-up"  qual- 
ity of  a  piece  of  steel  when  forged  to  a  finished  shape 


length  preparatory  to  forging  and  also  as  a  straighten- 
ing bed  for  bent  steel  by  virtue  of  the  three  bars  of 
iron  rail  with  which  the  top  of  the  cabinet  is  equipped. 

A  floor  grinder,  preferably  direct-motor-driven  and 
equipped  with  two  18  x  3-in.  corundum  or  carborundum 
wheels,  should  be  placed  at  the  left  of  the  drill  sharp- 
ener where  it  will  be  readily  accessible  to  the  operator. 
The  function  of  the  wheel  adjacent  to  the  sharpener  is 
that  of  squaring  off  the  ends  and  redressing  drill  shanks, 
while  the  wheel  opposite,  which  should  be  preferably 
of  somewhat  finer  grain,  may  be  employed  for  refacing 
dies  and  dollies  and  other  general  grinding.  The  speed 
of  the  grinder  when  driven  by  a  5-hp.  motor  should  be 
1150  r.p.m.  When  grinding  drill  shanks  the  steel  may 
be  suDported  by  a  hook  suspended  from  an  overhead 
trolley  having  its  track  mounted  in  alignment  with  the 
grinder  wheel  and  at  right  angles  to  the  grinder  shaft. 
Such  a  support  is  described  in  the  Journal  of  Feb.  10, 
1917,  by  James  E.  O'Rourke". 

The  heat  treatment  of  rock-drill  steel  is  a  factor 
which  determines  success,  as  applied  to  the  excavation 
of  rock,  to  as  great  a  degree  as  the  heat  treatment 
that  is  accorded  the  various  parts  that  enter  into  the 


FIG.  lA,      PIPTXG  .STSTRM  UXFIKR  FLOOR  OF  DRILL  SHARPE.VINT,   SHOP 


by  h.immering.  under  light  rapid  percussive  blows,  is 
superior  to  that  secured  by  any  other  known  method. 
For  this  reason  a  drill  sharpening  machine  answering 
this  requirement  is  desirable.  It  should  be  equipped 
with  means  supplementary  to  the  main  forging  dies  for 
gaging  the  various  sizes  of  bits  mechanically,  within 
close  limits,  and  for  punching  out  the  axial  hole  of  the 
.steel  at  both  the  bit  and  shank  ends.  In  construction 
it  should  be  strong  enough  to  withstand  without  undue 
wear  or  breakage  the  severe  service  to  which  it  is  sub- 
jected and  all  control  levers  should  be  interlocked  in 
order  to  insure  the  various  operations  being  performed 
in  proper  sequence  and  with  a  minimum  of  danger 
both  with  respect  to  the  operator  and  the  piece  being 
worked  upon. 

For  the  storage  of  dies,  dollies  and  other  drill-sharp- 
ener appurtenances  the  cabinet  shown  by  Fig.  7  will 
answer  the  requirements  satisfactorily.  Placed  at  a 
convenient  distance  with  respect  to  the  drill  sharpener 
and  between  the  usrd-drill-steel  table  and  the  anvil,  the 
heights  of  which  correspond,  it  .serves  also  as  a  support 
for  the  drill-steel  bar  stock  when  being  cut  to  proper 


construction  of  the  drill  itself  and,  when  the  require- 
ments of  the  work  are  once  fixed,  it  is  of  the  utmost  im- 
portance that  the  temper  of  each  piece  be  the  same. 
This  result  may  only  be  secured  by  reducing  to  a  mini- 
mum the  personal  equation.  While  many  expert  steel 
workers  are  able  to  determine  by  experiment  the  re- 
quirad  hardening  heat  and  the  cooling  method  for 
steal  of  various  chemical  compositions,  the  human  po- 
tential is  influenced  by  the  physical  condition  of  the 
man,  and  in  order  to  carry  the  operation  of  tempering 
beyond  the  point  of  human  influence,  machinery  must 
be  employed  as  a  substitute. 

For  the  requirements  of  a  drill-steel  plant  of  the  size 
and  type  described  herein,  the  tempering  machine 
for  the  bit  end  of  the  steel  as  developed'  by  the  Home- 
stake  Mining  Co.  is  perhaps  the  most  satisfactory.  This 
machine,  preferably  motor  driven  as  shown  in  the  plan 
view,  Fig.  1,  is  placed  at  a  point  adjacent  both  to  the 
tempering  furnace  and  to  the  main  water  supply,  and 

'■■ii|icrntlnit  n  Prill  Shnrponlnit  Shop."  Iiy  .lames  K.  O'Rourke, 
'  lOne    niul  Mill.   Journ  ."  Fob    10,   1917 
•■Kng.  and  MIn.  Journ."  May  li,  1917. 
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FIGS.   2  TO  6.      ACCESSORY  EQUIPMENT  FOR  IDEAL  SHOP   FOR  SHARPEXIXG  DRILL  STEEL 
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is  so  positioned  and  equipped  with  guide  hangers  that 
the  drill  steel,  when  discharged,  falls  on  the  inspec- 
tion rack  where  it  is  accessible  for  inspection.  Back 
of  the  tempering  machine  and  adjacent  to  the  heating 
furnace,  where  it  is  accessible  to  the  compartment  car 
when  placed  near  the  dead  end  of  the  track,  is  the  oil- 
quenching  compartment  tank  shown  in  Fig.  8  with  its 
supplementary  receptacle  for  cyanide  of  potassium. 
This  is  employed  only  for  tempering  the  shank  end  of 
the  bar  in  the  manner  described  in  my  article  on  "Drill 
Steel  and  Drill  Bits  for  Metal  Mining,"  published  in 
the  Engineering  and  Miniyig  Journal  of  May  12,  1917. 
Both  tanks  are  preferably  of  steel  construction  and  it 
is  recommended  that  the  inner  surfaces  be  coated  with 
an  acid-resisting  paint  as  insurance  against  oxida- 
tion. 

Storage  Racks  and  Tables 

The  used-drill-steel  table  of  the  type  shown  by  Fig. 
9,  on  which  the  used  drill  steel  is  deposited  from  the 
division  car,  provides  a  means  for  facilitating  prelim- 
inary inspection.  If  bent  or  plugged  steel  is  found,  the 
defects  are  corrected  by  using  the  straightening  and 
cleaning  facilities,  provided  on  the  top  of  the  drill-sharp- 
ener cabinet  before  the  steel  is  loaded  into  the  com- 
partment car  preparatory  to  heating  for  forging.  In 
the  case  of  broken  steel  it  is  cut  to  length,  piled  on  the 
floor  at  some  convenient  point  until  a  sufficient  quantity 
has  accumulated,  when,  as  regards  the  necessary  forg- 
ing and  tempering  operations,  it  is  treated  as  new  steel. 

For  the  storage  of  finished  drill  steel  a  rack,  shown 
by  Fig.  10,  and  placed  adjacent  to  the  inspection  sort- 
ing rack,  is  recommended.  This  rack  should  have  com- 
partments preferably  made  of  boiler  plate,  and  should 
be  equipped  with  a  base  plank  of  hard  wood  to  protect 
the  floor  and  to  insure  the  bit  ends  of  the  finished  steel 
against  chipping.  The  various  compartments  serve  to 
accommodate  the  different  lengths  and  types  of  drill 
steel  "hat  may  be  employed.  From  its  position,  as  shown 
by  Fig.  1,  the  finished  drill  steel  may,  when  required, 
be  transported  directly  to  the  division  car  or  to  the 
inspection  rack  for  bundling. 

A  convenient  and  inexpensive  storage  rack  for  drill- 
steel  bar  stock  is  shown  by  Fig.  11.  This  may  be  con- 
structed by  any  experienced  mechanic  or  blacksmith 
from  standard  materials  usually  sold  by  hardware  stores 
in  every  mine  and  quarry  district.  Preferably  the  ba.se 
timbers  are  embedded  in  the  concrete  floor  while  the  top 
stringers  may  be  fastened  by  any  means  convenient  to 
the  girders  of  the  building.  From  its  position  opposite 
the  supplementary  doorway  in  the  east  end  of  the  build- 
ing (Fig.  1),  where  it  is  conveniently  situated  for  re- 
ceiving the  material,  the  various  sections  and  sizes  of 
drill-steel  bar  stock  may  be  readily  removed  and  car- 
ried to  the  anvil  and  straightening  bed  for  cutting  to 
the  desired  length  for  forging. 

Inspection  Rack  for  P'inisiied  Drill  Steel 

For  inspecting  the  finished  drill  steel  a  rack,  the 
details  of  which  are  shown  by  Fig.  4,  will  be  found  con- 
venient, as  it  permits  the  inspector  to  walk  between 
the  rails  and  thereby  facilitates  the  work  of  inspecting 
and  .sorting.  After  inspection  the  steel  bars  may  be 
easily  rolled  to  the  edge  near  the  track,  from  which 
they  can  be  loaded  directly  into  the  division  car,  or 


transferred  to  the  finished  drill-steel  rack  as  desired. 
As  shown  by  the  general  plan,  the  inspector's  gage 
cabinet,  Fig.  12,  is  mounted  on  the  timbers  at  the  oper- 
ating end  of  the  rack  where  it  is  conveniently  accessi- 
ble. In  this  cabinet,  which  is  equipped  with  sliding 
doors,  wood  pins  and  shelves,  means  are  provided  for 
storing  the  necessary  gages  and  measuring  devices. 

Sanitary  Toilet-Room  Facilities 

Applications  of  the  principles  of  scientific  manage- 
ment have  demonstrated  the  importance  of  providing 
sanitary  facilities,  not  only  as  applied  to  the  surface 
equipment  of  the  mine  but  to  the  underground  work- 
ings. The  wide-awake  mine  manager  is  striving  to 
narrow  the  gulf  between  himself  and  his  workmen  by 
the  giving  of  happiness  and  the  meting  out  of  justice. 
Health  is  the  foundation  of  happiness  and  it  is  on  this 
theoiy  that  industrial  manufacturers  have  for  years 
recognized  the  economic  advantage  of  substituting  clean, 
light  and  well  ventilated  buildings  for  the  unsanitan,' 
shops  of  the  past. 

A  workman  who  finds  pleasure  in  his  work  anu  his 
environment  usually  prides  himself  in  producing  a  sat- 
isfactory product.  It  is  on  this  theory  that  toilet 
facilities  are  recommended  as  applied  to  the  mine  drill- 
steel  shop.  The  toilet  room  illustrated  on  the  plan 
view  is  in  a  corner  of  the  building  where  the  space  it  oc- 
cupies is  not  required  for  other  equipment.  It  is  ad- 
jacent to  that  part  of  the  plant  where  running  water  is 
required  for  the  tempering  machine  so  that  the  branch 
length  of  water  piping  necessary  for  the  flush  bowl, 
urinal  and  wash  basin  is  reduced  to  a  minimum.  These 
accessories  are  placed  near  the  inner  wall  of  the  toilet 
room  in  preference  to  the  outer  wall  of  the  building, 
to  minimize  the  liability  of  freezing  in  cold  weather. 
Furthermore,  this  arrangement  permits  the  placing  of 
the  work  bench  and  the  foreman's  desk.  Fig.  13,  where 
the  light  from  outside  may  be  used  to  the  best  advan- 
tage. Double-deck  lockers,  one  for  each  workman,  an 
emergency  Red  Cross  cabinet  and  a  sanitary  paper- 
towel  rack,  in  addition  to  the  sanitary  drinking  foun- 
tain, placed  in  the  main  shop  adjacent  to  the  toilet  room, 
complete  the  sanitary  equipment. 

COMPRESSED-AiR  Sv'PPI.Y   IN   SHOP 

Compressed  air  is  necessarily  used  for  operating  the 
drill  sharpener  and,  in  the  absence  of  a  blower,  for 
operating  the  furnaces.  Another  desirable  use  for  the 
air  is  to  facilitate  the  work  of  inspecting  the  hole  in 
hollow  drill  steel  and  to  assist  in  cleaning  out  plugged 
steel.  For  this  latter  purpose  the  air  is  conducted  by  a 
pipe  line  to  a  point  adjacent  to  both  the  used-drill-steel 
table  and  the  inspection  rack,  Fig.  lA,  from  which  it 
may  be  conducted  to  the  work  by  a  r2-ft.  length  of 
in  plain,  pneumatic,  air  hose  equipped  with  a  Davies 
blowgun  (the  invention  of  Thomas  Davies,  head  black- 
.smith  of  the  United  Verde  Copper  Co.).  In  the  use  ol 
this  feature  the  operator,  by  merely  pressing  the  nozzU 
of  the  gun  against  the  mouth  of  the  hole  in  the  drill 
steel,  causes  a  valve  to  be  automatically  opened  which 
allows  a  blast  of  air  under  line  pressure  to  be  blown 
through  the  opening.     The  act  of  removing  the  nozzle 

•"Iirlll  ahBrppnlnrt  Mfthndg  Rt  the  Unllpd  Vcrdo  Mine,  Arliona,'' 
by  Frank  Richards,    'ling.  News,"  Feb.  1,  1917. 
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USED     DRILL    STEEL    TABLE 
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STORAGE   RACK    FOR    FINISHED   DRILL    STEELS 
FIG.  10 


STORAGE   RACK    FOR   DRILL-STEEL  BAR   STOCK 
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FIGS.  7  TO  13.      ACCESSORY  EQUIPMENT  FOR  IDEAL  SHOP  FOR  SHARPENING  STEEL 
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of  the  gun  from  the  end  of  the  steel  causes  the  push 
throttle  to  be  closed  automatically.  If  preferable  for 
the  final  inspection  of  the  drill  steel,  water  under  pres- 
sure instead  of  compressed  air  may  be  employed  at  the 
inspection  rack,  in  which  case  the  nozzle  of  the  gun 
is  preferably  equipped  with  a  backing  flange  and  a  soft 
rubber  gasket,  which,  when  compressed  against  the  end 
of  the  steel  shank,  provides  a  seal  and  prevents  undue 
leakage.  In  Fig.  lA  subfloor  conduits  for  the  com- 
pressed-air piping  are  shown. 

Heating,  Lighting  and  Ventilating  the  Shop 

For  heating  the  building  in  cold  weather  a  four-coil 
radiator  composed  of  2-in.  wrought  pipe,  extending 
from  the  west  entrance  and  along  the  west,  north  and 
east  walls  to  the  east  entrance,  will  answer  requirements 
satisfactorily  except  for  extremel>'  cold  climates  in 
which  additional  coils  may  be  required.  Live  or  e.xhaust 
steam  may  be  employed  for  the  purpose  but  in  either 
case  the  precaution  of  providing  suitable  drains  in  the 
system  should  be  taken  to  insure  against  freezing. 

The  lighting  and  ventilating  facilities  of  the  plant 
are  items  that  should  receive  due  consideration.  In 
Fig.  1  is  shown  the  location  and  size  of  the  windows 
recommended  for  a  plant  of  the  type  herein  described, 
on  the  ap.'iumption  that  the  building  is  placed  on  a  line 
running  east  and  west  and  the  normal  position  of  the 
operator  faces  in  a  northerly  direction  to  avoid  the  di- 
rect rays  of  the  sun  falling  upon  the  front  side  of  the 
furnace  and  drill  sharpener.  A  steel  sash  pivoted  at 
the  sides  is  recommended  for  the  windows  and  may  be 
operated  by  means  of  a  rocker  shaft  procurable  from 
the  manufacturers  of  such  apparatus.  The  windows  at 
the  ends  of  the  building  may,  if  desired,  be  composed 
of  four  rows  of  sash,  while  the  sill  of  the  window  in 
the  north  side  of  the  building  should  preferably  be 
mounted  at  least  7  ft.  above  the  floor  and  composed  of 
eight  panels,  in  a  single  row,  operated  by  one  gear  from 
the  rocker  shaft.  From  such  construction,  a  fair  de- 
gree of  natural  light  and  ventilation  is  secured.  For 
exhausting  the  gases  from  the  heating  furnaces,  sus- 
pended hoods,  adjustable  vertically  and  equipped  with 
telescope  flues  extending  through  the  roof  of  the  build- 
ing, should  be  provided. 

Artificial  light  sufficient  to  meet  the  requirements 
of  the  main  .shop  may  be  secured  from  two  500-watt 
Mazda  lamps  with  reflectors,  supported  from  the  roof 
on  a  center  line  through  the  building,  one  of  which 
should  be  placed  at  a  point  slightly  to  the  left  of  the 
drill  sharpener,  while  the  o'her  should  be  slightly  to  the 
left  of  the  tempering  furnace.  One  60-watt  Mazda 
lamp  suspended  by  an  extension  cord  directly  over 
the  de.sk  in  the  toilet  room  will  be  found  ample  for  the 
purpo.ic. 

Floor  Preferably  of  Concrete 

The  floor  of  the  shop  .should  preferably  be  of  con- 
crete, poured  after  the  wood  ba.se  plates  of  the  vari- 
ous fixtures,  including  ties  for  the  track  system,  are 
placed  in  po.sition.  Conduits  for  all  subfloor  piping  of 
.such  M7.e  and  shape  that  ample  clearance  for  the  pipe 
nnd  it.s  fittings,  with  provision  for  a  covering  with  wood 
plank,  should  be  provided  (see  Fig.  lA).  The  advan- 
tage of  this  coL.ttruction  is  obviou.s  as  it  provides  a 
means  for  making  the  system  readily  accessible  in 
ca.-te  the  pipe  should  become  plugged  or  broken  through 


accident.  If  desirable,  a  wood  floor  pad  made  of  2-in. 
planks  may  be  embedded  in  the  concrete  at  various 
points  repeatedly  covered  by  the  operators.  This  pro- 
vides for  a  certain  amount  of  resiliency  which  will  be 
found  advantageous. 

Increasing  Capacity  of  Shop 
By  adding  24  ft.  to  the  east  end  of  the  building  and 
the  installation  of  an  extra  drill-sharpening  machine, 
heating  furnace,  grinder,  cabinet  for  drill  sharpener 
appurtenances,  and  track  with  one  turntable,  the  out- 
put of  the  plant  may  again  be  increased  approximate- 
ly 50*"^  by  the  addition  of  two  operators.  The  ulti- 
mate capacity  of  the  plant  will  then  correspond  to  the 
requirements  of  all  but  a  few  of  the  largest  users  of 
rock  drills  in  this  country  having  a  central  drill-steel 
plant. 

Procedure  to  Adopt  for  Making  New  Steel 
Remove  the  drill-steel  bar  from  the  bar-stock  rack 
and  place  it  on  the  top  of  the  drill-sharpener  cabinet 
with  the  end  of  the  bar  to  be  cut  off  supported  by  the 
anvil.  Nick  the  bar  at  the  desired  point,  using  a  chisel 
and  sledge  and  break  to  length,  leaving  temporarily  the 
pieces  to  be  worked  upon  on  the  drill-steel  table.  When 
a  sufficient  quantity  of  pieces  are  available,  place  in 
the  heating  furnace,  handling  the  steel  in  rotation  by 
inserting  a  new  piece  when  one  is  removed,  after  hav- 
ing attained  the  required  degree  of  heat  for  forging. 
Form  the  shank  in  the  drill  sharpener,  using  the 
grinder  and  pneumatic  punch,  if  necessary,  after  which 
place  in  compartment  car,  shank  end  down.  When  the 
forging  operation  is  completed,  turn  the  compartment 
car  one-half  way  around,  place  the  shank  end  of  the 
bar  in  the  tempering  furnace,  handling  the  steel  in 
rotation  as  before  and,  when  the  shank  has  been  heated 
to  the  required  degree  for  tempering,  remove  from  the 
furnace,  dip  the  tip  end  in  the  cyanide  of  potassium 
and  then  plunge  the  heated  end  in  the  oil  vat,  allowing 
it  to  remain  in  the  oil  until  cool.  Now  remove  the  steel 
from  the  oil  vat  and  place  it  in  the  compartment  car 
shank-end  down.  Run  the  car  to  its  position  adjacent 
to  the  forging  furnace,  remove  the  bar  and  insert  the 
blank  end  in  the  furnace,  handling  it  in  rotation  as  be- 
fore. Form  the  bit  to  the  required  gage  diameter  for 
the  particular  length  of  the  piece  being  worked,  after 
which  place  it  in  the  compartment  car  at  the  left  of 
the  furnace.  When  the  forging  operation  of  the  bit  end 
is  completed,  turn  the  compartment  car  halfway  around, 
place  the  steel  in  the  tempering  furnace,  handling  it  ifl 
rotation  as  before  and.  when  the  required  degree  oi 
heat  is  attained,  quickly  insert  it  in  the  bath  of  th< 
tempering  machine.  After  the  steel  has  reached  th< 
inspection  rack,  inspect  each  piece  carefully,  place  th 
pieces  that  pass  inspection  in  the  finished-drill-steel 
storage  rack  or  in  the  division  car  and  rework  the  de- 
fective pieces  if  any  are  found. 

Procedure  in  Reworking  Used  Drill  Steei. 
After  the  used  drill  steel  is  transported  by  mean! 
of  the  division  car  from  the  shaft,  or  receiving  plat 
form  outside  of  the  building,  it  is  deposited  on  the  used 
drill-steel  table,  where  it  is  subjected  to  a  preliminarj 
inspection.  If  bent  or  plugged  drill  steels  are  foun<( 
they  are  straightened  and  cleaned  out  by  the  use  of 
the  anvil   in  conjunction  with  the  straightening  bed 
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on  top  of  the  sharpening-machine  cabinet,  after  which 
they  are  sorted  and  placed  in  the  compartment  car.  If 
a  shank  is  found  broken  to  such  an  extent  that  reforg- 
ing  and  tempering  are  warranted,  the  steel  is  discarded 
temporarily  and  placed  in  position  convenient  for  re- 
forging  when  a  sufficient  quantity  has  accumulated  to 
warrant  the  operation,  in  which  case  the  procedure  will 
be  the  same  as  that  required  for  shanking  new  drill 
steel. 

In  the  case  of  shanks  that  merely  require  regrinding 
to  put  them  into  proper  working  condition  the  steels 
are  placed  in  the  compartment  car  (shank  end  down), 
which,  after  being  loaded,  is  pushed  to  a  point  adjacent 
to  the  grinder,  where  such  steels  are  removed  and  re- 
dressed, after  which  they  are  placed  in  the  car  (bit  end 
down)  and  the  whole  is  transported  to  a  point  adja- 
cent to  the  forging  furnace  where  the  procedure  for 
sharpening  the  bit  is  the  same  as  that  required  for 
the  bit  end  of  new  drill  steel.  After  the  final  inspec- 
tion they  are  again  bundled,  if  such  be  the  practice, 
loaded  into  the  division  car  and  transported  to  the  shaft, 
or  loading  platform,  for  distribution. 

If  desirable,  a  lessening  of  the  distance  covered  by 
the  operator,  while  removing  the  steels  from  the  fur- 
nace, forging  and  grinding  prior  to  depositing  them 
in  the  compartment  car,  can  be  made.  The  grinder,  drill 
sharpener  and  forging  furnace  may  be  grouped  more 
closely  together  and  the  sharpener  and  furnace  set  at 
an  angle  of  70"  with  relation  to  the  longitudinal  line 
of  the  building  by  swinging  the  working  end  of  the 
sharpener  and  forging  furnace  in  a  westerly  direction 
from  the  position  shown  in  Figs.  1  and  lA.  The  oil- 
quenching  tank  for  drill  shanks  may  also  be  set  at  an 
angle  of  60'  with  relation  to  the  tempering  furnace 
by  swinging  the  end  of  the  tank  nearest  the  north  wall 
in  an  easterly  direction. 


Tin  Exports  from  China 

A  report  from  United  States  Consul-General  George 
E.  Anderson  at  Hongkong  says  that  the  present  indica- 
tions are  that  the  Hongkong  tin  market  will  be  stripped 
of  its  supplies  in  a  few  months  as  a  result  of  the 
marked  advance  in  price  in  consuming  countries  and 
slow  supplies  from  other  producing  countries.  The 
declared  exports  of  tin  from  Hongkong  to  the  United 
States  for  the  first  half  of  the  present  year  have  been 
valued  at  ip2,318,555,  as  compared  with  a  value  of 
81,122,242  in  the  same  period  of  last  year,  while  the 
highest  value  of  exports  in  the  whole  of  any  previous 
year  was  in  1913— $1,632,213.  The  value  of  the  exports 
in  1911  was  $798,941;  1912,  $1,404,115;  1913,  $1,632,- 
213;  1914,  $769,538;  1915,  $983,884;  and  in  1916, 
$1,261,737.  Exports  for  the  first  half  of  the  present 
year,  therefore,  are  at  the  rate  of  about  three  times 
the  highest  record  in  the  history  of  the  trade  and  in 
much  larger  proportion  compared  with  the  average. 

The  exports,  up  to  the  limit  of  the  total  production, 
are  merely  a  matter  of  price.  While  prices  of  tin  the 
v,-orld  over  have  been  high  for  some  time  and  have 
stimulated  considerable  exports  from  this  field,  the  high 
exchange  value  of  silver,  in  terms  of  which  the  tin  in 
this  field  is  produced  and  sold,  has  operated  against  this 
field  and  in  favor  of  other  tin  fields  where  the  relations 
of  local  currency  to  gold  was  more  favorable.     Fixed 


exchange  for  the  Straits  Settlements,  for  example,  has 
operated  as  a  direct  handicap  to  Yunnan  producers  and 
Hongkong  refiners.  The  extraordinary  demand  at  high 
prices  has  so  denuded  the  Straits  market,  however,  that 
buyers  have  turned  to  the  Hongkong  field  perforce. 
Allowing  for  delays  in  supplies  from  the  mines  and  for 
a  modicum  of  speculation,  there  seems  to  be  no  question 
but  that  at  present  supplies  of  tin  in  the  Far  Eastern 
markets  generally  are  barely  equal  to  the  demand. 
There  is  now  on  hand  in  Hongkong  a  stock  of  approxi- 
m.ately  1200  tons,  as  compared  with  about  1500  tons 
at  the  beginning  of  the  current  calendar  year. 


Befo'  de  War  in  Old  Virginny 

Among  the  thir*-aen  original  states  of  the  Union  it  is 
probable  that  Virginia  has  the  distinction  of  being  the 
pioneer  in  mining.  While  the  premature  shipment  of 
sulphur  ore  brought  ridicule  upon  those  who  hoped  to 
enrich  themselves  by  mining  fool's  gold,  later  efforts  of 
miners  in  the  good  Old  Dominion  state  yielded  products 
that  were  in  demand.  In  the  Shenandoah  Valley  a 
manganese  deposit  occurs  in  "Powell  Fort,"  about  nine 
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PRIMITIVE    WHEELBARROWS    FOUXD   IX   VIRGIXIA   JIIXE 

miles  from  Woodstock,  Shenandoah  County.  The  "fort" 
did  not  derive  its  name  from  activities  tending  to  dis- 
rupt the  Union  but  rather  is  suggestive  of  an  old  re- 
treat of  folks  who  resented  inquisitive  intrusion.  In- 
deed, it  is  said  that  rumors  of  a  mysterious  silver  mine 
in  the  hills,  based  upon  occasional  sales  of  metal,  had  a 
tacit  relation  to  contemporaneous  stage  robberies. 

However,  the  manganese  deposits  were  really  worked, 
as  evidenced  by  the  accompanying  illustration.'  The 
two  crude  wheelbarrows  were  found  recently  in  the 
workings  of  a  mine  now  operated  by  the  Stockwood 
Realty  Corporation,  Inc.  These  implements  were  found 
embedded  in  mud,  80  ft.  below  the  surface.  There  is 
no  positive  indication  as  to  the  time  these  wheelbarrows 
were  made  and  used,  as  the  workings  in  which  they  were 
found  antedate  the  recollection  of  the  oldest  inhabitants 
of  the  community  who  are  familiar  with  the  intermit- 
tent operation  of  the  mine  since  about  1850.  The  pres- 
ent state  of  preservation  of  these  ingenious  makeshifts 
may  be  accounted  for  by  the  fact  that  they  have  been 
under  water.  They  seem  to  serve  as  a  reminder  of  the 
old  days,  when  the  darkies  may  have  chanted  an  accom- 
paniment to  the  squeaking  of  the  curious  wheels  as  they 
dreamed  of  possum,  roastin'  ears  and  sweet  potatoes. 
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The  Needles  Concentration  Mill 

By  F.  C.  Smith 

General   Manager.  Chloride   ilining  Co..   Chloride.   Ariz. 

The  concentration  mill  situated  at  Needles,  San  Bernar- 
dino County,  California,  is  operated  by  the  Needles  Min- 
ing &  Smelting  Co.,  which  is  a  corporation  subsidiary  to 
the  United  States  Smelting,  Refining  &  Mining  Co.  Ad- 
jacent to  the  concentrating  mill  is  also  a  lead  smelter\', 
owned  by  the  same  company  but  not  now  in  blast.  The 
mill  is  arranged  for  the  treatment  of  ores  from  the 
Tennessee  mine,  at  Chloride,  Mohave  County,  Arizona— 
the  center  of  the  zinc-lead  di.strict  of  the  Cerbat  Range. 
This  mine  supplies  about  200  tons  per  day — practically 
the  entire  capacity  of  the  mill.  The  ores  from  the 
Tennessee  mine,  as  shipped  to  the  Needles  mill,  have 
averaged  for  a  recent  period  of  three  months  6.4'"f  Pb 
and  15.47^  Zn,  with  certain  amounts  of  gold  and  silver. 

Flow  of  Ore  Through  the  Mill 
The  operation  of  the  mill  is  as  follows:  The  ore  is 
first  crushed  in  an  llxl8-in.  Blake  jaw  crusher;  then 
passed  to  a  5-mm.  screen  from  which  the  oversize  goes 
to  rolls  and  back  to  screen,  the  entire  5-mm.  product 
going  to  the  mill  bin.  Ore  from  the  mill  bin  goes  to  a 
four-mesh  trom.mel  from  which  the  oversize  is  treated 
in  a  Harz  rougher  jig,  making  a  lead-iron  product,  the 
undersize  going  to  a  six-me.sh  trommel.  From  this 
trommel  the  oversize  goes  to  one  Harz  jig,  making  a 
lead-iron  product  in  the  first  two  compartments  and  a 
finished  zinc  concentrate  in  the  third  compartment.  Ths 
undersize  from  the  six-mesh  trommel  goes  to  an  eight- 
mesh  trommel,  the  oversize  from  which  goes  to  one  jig. 
making  lead-iron  products  in  first  two  compartments 
and  a  finished  zinc  concentrate  in  the  third.  The  un- 
dersize goes  to  a  hydraulic  classifier,  for  the  purpose 
of  washing  out  fines,  and  three  products  are  made.  The 
coarse  product  from  spigot  No.  1  goes  to  two  Harz  jigs 
with  eight-mesh  screens,  producing  lead-zinc  in  the  fir.st 
two  compartments  and  zinc  concentrate  in  the  third, 
this  concentrate  being  a  finished  zinc  product  and  the 
best  made  in  this  mill.  If  the  .second  compartment  does 
not  make  a  good  lead  concentrate,  the  material  goes  to 
a  Wilfley  table  for  further  treatment.  The  product  of 
spigot  No.  2  of  the  hydraulic  classifier  goes  to  two  Harz 
jigs,  with  eight-mesh  screens,  in  which  the  first  com- 
partment makes  a  finished  lead  product,  the  second 
makes  a  middling  which  goes  to  a  Wilfley  table,  and  the 
third  makes  a  fini.shed  zinc  product.  The  product  of 
spigot  No.  3  goes  to  two  Wilfley  tables.  The  overflow 
goe.9  to  an  8-ft.  Callow  settling  tank  from  which  the 
spigot  product  goes  to  Wilfley  tables  after  classifying, 
and  the  overflow  to  Deister  slimer.i,  making  a  finished 
lead  product  and  a  finished  zinc  product.  All  residue 
from  Deister  machines  goes  to  flotation,  making  a  zinc 
concentrate. 

To  return  to  the  jigs:  The  tails  from  No.  1  (rougher) 
jig  go  to  a  dewatering  wheel,  thence  to  a  set  of  Ifi  x  Sfi- 
in.  .tpring  roll.s,  and  thence  by  elevator  to  one  line  of 
two  eight-mesh  trommel  screens.  From  these  the  over- 
size is  dewatered  and  carried  to  a  second  set  of  16  x  36- 
in.  rolls,  thence  to  elevator  and  through  the  .same  line 
of  trommels,  the  undersize  from  the  trommels  going  to 
the  hydraulic  rla.<«sifier.  above  the  No.  3  and  No.  4  jigs. 
.  Tails  from  No.  3  jig  go  to  the  tube  mill  and  from  thence 


are  elevated  to  the  Wilfley-table  classifier.  Tails  from 
jigs  2.  4,  5,  6  and  7  go  to  the  Wilfley-table  classifier. 
Of  the  products  of  the  Wilfley-table  classifier  that  of 
the  first  spigot  goes  to  one  jig  with  eight-mesh  screen, 
of  which  the  first  two  compartments  make  a  finished 
lead  product,  and  the  third  makes  a  finished  zinc  prod- 
uct. Other  spigot  products  go  to  Wilfley  tables, 
making  finished  lead  and  finished  zinc  products  and 
middlings  which  go  to  Wilfley  tables  on  the  lower  floor. 
Slimes  from  Wilfley  tables  go  to  settling  tanks  from 
which  the  spigot  product  goes  to  Deister  slimers,  thence 
to  flotation.  Tails  from  Wilfleys  go  to  vanners  for  re- 
treatment  and  to  waste.  Classifier  overflow  goes  to 
settling  tanks  from  which  the  spigot  product  goes  to 
Wilfley  tables.  ^Middling  products  from  upper  Wilfley 
tables  go  to  the  lower  Wilfley  tables,  making  finished 
lead-iron  and  finished  zinc  products,  with  middlings 
which  go  to  the  tube  mill;  the  slimes  being  elevated  to 
two  Callow  settling  tanks.  The  first  spigot  product 
goes  to  tube  mill;  the  others  to  Wilfley  tables,  and  the 
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overflow  to  the  Callow  tank.  Part  of  the  spigot  product 
goes  from  this  tank  to  the  tube  mill  and  part  is  elevated 
to  upper  Wilfleys. 

The  following  machines  are  used :  Nine  jigs,  one  four- 
mesh,  two  six-mesh  and  six  eight-mesh;  eight  trom- 
mels, handling  three  sizes,  respectively  four-,  six-  and 
eight-mesh;  fifteen  Wilfley  tables  on  upper  floor  and 
eight  on  the  lower  floor;  three  Deister  slimers.  and 
three  vanners  for  retreating  fine  sands  from  upper  Wil- 
fley tables. 

In  this  mill  about  65''r  of  the  total  lead  and  60'^,  ol 
the  total  zinc  are  taken  off  in  the  jigs.  The  object 
sought  is  to  make  a  finished  product  at  each  step,  tc 
avoid  regrinding  and  to  prevent  sliming. 

RATId  OK  CdNCKNTHATlON 
1    Ion   lead-Iron  concentrate.-)  to  h  t\  ton.<=  ore 
1    ton   7.I11C  concontratc.M  to  3.12  ton."  ore 
Total  ratio  of  concentration.    I  :  1  89 

The  assay  of  mill  tails  is  as  follows:  Gold.  0.01  o: 
silver.  0.06  oz.;  lead.  ClOV ;  zinc.  2.70;  iron.  4.10 
silica.  83.60' r.  The  recovery  of  metals  paid  for  b> 
.smelters  during  three  month.s"  run  was:  Gold  48.42''f 
silver  64.81.  lead  86.22.  zinc  80.14', .  The  flotation  prod 
uct  consists  entirely  of  zinc  concentrate  and  repre 
.sents  roughly  10',  of  the  total  zinc  product.  The  table 
and  slimers  produce  about  35',  of  the  total  lead  afl 
alwut  30',   of  the  total  zinc.  I 


J 


Cadmium  Salt.-i  Present  Flotalion  of  lend  sulphid* 
claims  M.  H.  Thornborry  in  n  paper  presented  at  the  Boi 
ton  meeting  of  the  American  Chemical  Society.  At  le.is 
experiments   so   far   completed   point    to   this   conclusion. 
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Mining  Practice  in  the  Joplin  District 


Description  and  cost  of  mining  operations  in 
the  Joplin  district  of  Missouri,  giving  methods 
of  prospecting  and  developing  typical  orebodies. 
Methods  of  drilling,  blasting,  shoveliyig,  tram- 
ming and  hoisting  are  given  with  itemized  costs 
for  each  operation. 


WHERE  ore  is  found  at  a  depth  of  100  ft.  or  more 
in  the  Joplin,  Mo.,  zinc-lead  district,  the  pros- 
pecting work  is  done  by  churn  drill.  Several 
lakes  of  churn  drills  are  used  in  this  work,  both  steam- 
,nd  gasoline-driven  machines  being  used.  The  drilling  is 
isually  started  with  a  6-in.  bit,  and  the  size  of  the  bit  is 
educed,  if  necessary,  as  the  hole  is  advanced.  It  is 
general  practice  to  drill  from  100-ft.  to  400-ft.  holes, 
>ut  this  is  governed  entirely  by  the  situation  and 
ormation   of   the   ground.      In    drilling   sheet   ground. 


<HAFT  WOO  ^ 3 Comfxirtments  for  Pumps,  Laai^er  Way 
V    O  "^anet  /of/enn^.  Supplies  respecfi\Kly 


^  Sump  ana  jp  ^ 


9»oforLqyBys  °    "\ 


^  °  XjRepairHoo 


o>",o-o 


nno"  "o"         '     f^  SHAFT  Nei, 

°      Q   o    O  o       ^  \\  qT^  I r'or  hasting  Ore)  Caved  Cround 

O     O      o    O  °   °    L""  Duty  Pumps  for   ^        s'  brol<en  itirough  to  Surface 

y^--^^  o    °^  fwrnping  niter  tattle  Sliaff^ 


;lose  spacing  of  drill  holes  is  unnecessary,  but  in  nar- 
•ow  orebodies,  the  holes  are  spaced  from  15  to  50  ft. 
ipart.  Ten  years  ago,  few  assay  records  were  kept 
)f  the  drilling,  but  during  recent  years  records  have 
)een  accurately  kept  showing  the  situation,  elevation, 
issays,  and  also  the  vertical  section  of  the  hole. 

After  the  orebody  is  reached,  samples  of  cuttings 
ire  taken  every  2  or  3  ft.  by  pouring  the  water  off 
he  cuttings  and  taking  a  portion  of  the  coarse  material 
'or  assay.  It  has  been  found,  however,  that  often 
he  fine  sludge  that  floated  off  with  the  water  contains 

♦Excerpt  from  paper  by  H.  I.  Young  before  the  American  In- 
ititute  of  Mining  Engineers  to  be  read  at  the  St.  Louis  meeting  in 
October    1917. 


valuable  mineral.  To  overcome  this,  cuttings  from  each 
2  or  3  ft.  are  put  in  ?.  container  and  after  the  water 
is  evaporated,  the  sample  for  assay  is  reduced  by  means 
of  Jones   riffles. 

Permanent  records  of  cuttings  showing  various 
formations  are  kept  in  glass  jars  or  glued  on  large 
cards.  Drilling  at  present  is  costing  from  $1.25  to 
$1.50  per  ft.  In  pre-war  times,  the  drilling  costs  ran 
from  75c.  to  $1  per  foot. 

Development  by  Shafts  Close  to  Orebody 

After  proving  a  property  by  drilling,  shafts  are  put 
down  to  the  orebody.  These  are  usually  vertical  shafts, 
either  single  or  double  compartment.  The  dimensions 
of  the  one-compartment  shafts  vary  usually  from  4x5 
ft.  to  5  X  7  ft.  in  the  clear,  while  those  of  the  two- 
compartment  shafts  run  from  5  x  10  ft.  to  7  x  12  ft. 
in  the  clear.  Recently  a  few  three-compartment  shafts 
have  been  sunk.  The  shafts  are  usually  put  down 
near  the  edge  of  the  orebody,  so  that  little  drifting 
is  required  to  open  up  the  ground  for  stoping.  The 
shafts  are  usually  cribbed  with  2  x  4-in.  or  2  x  6-in. 
sawed  timbers  (few  square  sets  being  used  because  of 
the  nature  of  the  ground),  and  extend  several  feet 
below  the  top  of  the  solid  rock.  The  cribbing  is  lined 
or  laced  vertically  with  1-in.  boards,  which  help  to  make 
the  shaft  free  from  small  rocks  and  water,  and  permit 
faster  hoisting.  The  cost  of  sinking  shafts  varies 
according  to  the  nature  of  the  ground,  the  amount  of 
water  encountered,  and  the  size  and  depth  of  the  shaft. 
The  average  cost  of  a  5  x  7-ft.  shaft,  at  present,  where 
from  100  to  500  gal.  per  min.  of  water  is  handled, 
to  a  depth  of  from  -200  to  250  ft.  is  from  $25  to  $30 
per  ft.  Usually  two  or  more  shafts  are  sunk  on  each 
property.  These  shafts  are  connected  with  an  air  drift 
5x7  ft.,  which  gives  good  ventilation.  The  cost  of 
driving  a  drift  varies  from  $6  to  $9  per  foot. 

In  the  Granby,  Aurora  and  Galena  camps,  where  ore 
is  found  at  from  40  to  100  ft.,  the  ordinary  practice 
of  developing  ground  is  by  sinking  small  shafts;  little 
drilling  is  done  in  proving  up  the  shallow  orebodies. 
A  good  way  to  increase  tonnage  where  working  faces 
are  limited  is  by  driving  a  7  x  8-ft.  drift  ahead  of 
the  working  faces  to  a  distance  of  300  to  600  ft.  and 
opening  up  the  ground  so  as  to  permit  the  use  of 
several  machines.  Drill  holes  are  usually  necessary  for 
proper  ventilation  where  this  method  is  used. 

The  methods  employed  in  the  underground  work  vary 
with  the  nature  of  the  deposits,  and  have  been  devel- 
oped to  suit  the  local  conditions  encountered  in  the 
various  mines.  The  ore  deposits  lie  in  a  horizontal 
plane,  and  are  usually  found  on  one  level,  varying  in 
heights  from  8  to  40  ft.  In  some  parts  of  the  district, 
however,  two  distinct  levels  are  found  and  in  a  few 
instances  as  many  as  four  separate  ore  strata  have 
been  found,  each  being  separated  by  a  relatively  thick 
stratum  of  hard,  barren  rock,  and  the  several  "runs"  are 
mined  independently  of  one  another. 

In  the  mines  where  the  orebody  is  higher  than  16 
ft.  underhand  stoping  is  practiced,  especially  in  the 
hard-ore  "sheet-ground"  mines.  Pillars  are  left  at  close 
intervals,  the  thickness  and  distance  apart  depending 


596 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  14 


on  the  nature  of  the  ground  and  the  height  of  the 
orebody.  The  ore  is  usually  found  in  a  hard  flint 
formation,  known  as  Grand  Falls  chert,  which  lies  be- 
tween beds  of  limestone.  The  lime  formation  is  known 
as  the  Mississippian,  and  is  overlaid  by  the  Pennsyl- 
vanian  series  of  shales  and  sandstones. 

A  comparatively  small  amount  of  timbering  is  re- 
quired in  the  mining  operations  of  the  district,  as  there 
is  a  cap  rock  of  flint  varying  in  thickness  from  1  to 
5  ft.,  which  makes  a  good  roof  in  the  majority  of 
mines.  In  some  cases,  this  flint  decomposes  into  what 
is  commonly  known  as  "cotton  rock."  This  is  soft 
and  white,  and  where  it  occurs  pillars  must  be  spaced 
closely,  and  the  roof  arched.  In  sheet  ground  from 
10  to  20'"r  of  the  ore  is  left  in  the  form  of  pillars. 
These  are  sometimes  trimmed,  and  many  of  them  re- 
moved after  the  orebody  has  been  worked  out.  Fig. 
1  shows  the  pillar  system  in  a  typical  sheet-ground 
mine. 

Drilling  Deep  Holes  for  Stoping 
\\'here  the  orebody  is  over  16  ft.  in  height,  it  is 
customarj'  to  employ  the  "heading  and  stope"  method 
of  cutting  the  ground.  The  heading  is  carried  on 
6-  or  7-ft.  posts.  The  face  is  irregular,  which  is  neces- 
sary for  the  best  breaking  results.  From  five  to  seven 
holes  are  drilled  at  each  set  up,  and  the  heading  is 
usually  advanced  from  15  to  20  ft.  ahead  of  the  stope. 
If  the  stope  is  over  10  ft.  in  height,  a  splitter  is 
drilled  horizontally  so  as  to  relieve  the  load  on  the 
stope  hole.  In  cases  of  high  stopes,  more  than  one 
splitter  is  used.  Stope  holes  are  drilled  so  as  to  dip 
below  the  horizontal  in  order  to  maintain  a  level  bottom. 
Where  the  orebodies  are  less  than  16  ft.  in  thick- 
ness, the  "heading  and  overhead  stoping"  method  is 
profitably  employed.  A  10-ft.  post  is  used  to  drive 
a  bottom  heading,  from  five  to  eight  holes  being  drilled 
to  each  round.  These  holes  vary  in  depth  from  10 
to  12  ft.,  and  usually  from  75  to  150  tons  of  ore  are 
broken  to  each  round  of  holes.  After  the  bottom  head- 
ing is  advanced  from  10  to  25  ft.,  holes  are  drilled 
in  the  overhanging  ore,  and  this  is  blasted  down  at 
a  low  breaking  cost.  In  Fig.  2  is  shown  a  comparison 
of  these  two  methods. 

Two  types  of  air  drills  are  used  in  this  district,  the 
pi.ston  and  hammer.  In  sheet-ground  mines,  where  the 
laying  of  dust  is  an  important  consideration  to  the 
health  of  the  miners,  the  water-hammer  drill  has  been 
used  with  great  success;  it  has  also  shown  an  increased 
drilling  eflRciency  of  from  25  to  40''^  above  that  of  the 
piston  machine.     Drills  are  operated  by  compressed  air, 

TABLE    I       COST    OF    MACHINE    DIllLI.IVCi 
Tonnigr  brokon  IH. 27J 

Coot  pr  Ton  Ore 
M»rhil>»mrn  »0  0706 

Mftf-hinr  brlprn 


Drill  rvpnirs 
Drill  .l<»1 

HhArp«^ninc  drill  sttrt 
(A\  (or  n.arhinn 
CompTf«<»«'<l  air 
Air  h'iii>-  unil  Ailinip> 


0S8» 
0257 
ni9i 

nnn 
n45i 
oow 


Tot.l  10  W9J 

at  a  pressure  of  from  85  to  100  lb.  per  sq.in.  High- 
'arbon  hollow  drill  steel  is  used  with  the  wet-hammer 
drills.  Holes  are  started  with  a  2?-in.  bit  and  finished 
with  1  l-in.  It  is  necessary  to  change  the  size  of  gage 
in  each  2  ft.  drilled,  and  it  i.  sometimes  necessary 
to  u.se  several  steels  to   drill   2  ft.,   when   the   ground 


is  exceedingly  hard.  The  drill  steel  is  resharpened  at 
an  underground  blacksmith  shop,  or  on  the  surface 
where  oil  forges  have  been  found  to  give  the  best  re- 
sults. Because  of  the  large  amount  used,  it  is  necessary 
to  sharpen  the  steel  by  mechanical  sharpeners.  Drilling 
costs  vary  with  the  character  of  ore  mined.  The  tabula- 
tion in  Table  I  shows  costs  for  four  months  of  1917, 
in  a  mine  where  the  faces  are  from  10  to  16  ft.  in 
height. 

Blasting  Performed  by  Special  Crew 
After  drilling,  the  holes  are  chambered  and  prepared 
for  powder.  Both  ammonia  and  gelatin  dynamite  of  a 
strength  of  from  30  to  40''r  is  used,  in  the  form  of 
sticks  of  from  1  to  1}  in.  diameter.  No.  8  caps  have 
been  found  to  give  the  best  results.  The  powder  crew, 
in  mines  hoisting  on  two  shifts,  do  their  work  on  the 
second  shift,  firing  shots  at  the  end  of  the  shift;  this 
gives  the  mine  several  hours  to  be  cleared  of  powder 
smoke  and  gases.  It  is  necessary  to  have  skilled  labor 
for  this  work,  both  on  account  of  the  high  cost  of 
explosives,  and  for  the  safety  of  the  men.  The  rounds 
are  loaded  with  charges  varying  from  25  to  150  lb., 
depending  upon  the  formation  of  the  ground,  and  the 
burden  of  the  hole.  Blasting  costs  are  from  15  to  30c. 
per  ton,  varying  with  different  heights  of  working 
faces.  The  costs  shown  in  Table  II  are  for  a  12-ft. 
working  face.  These  costs  are  on  powder  purchased 
on  contract,  the  present  open  market  price  being  70 ""c 
higher. 

TABLE    II.      COST    OF    BLASTING 

Tonnage 116,272 

Coet  per  Ton  Ore 

»0  0294 

1314 

0057 

0016 


Labor,  , 
Powder . 
Fuse  .  .  . 
Caps.  .  . 


Total »0  1681 

After  the  ore  is  broken  it  is  sometimes  necessary  to 
drill  large  boulders  with  a  Jackhamer,  and  blast  them 
to  reduce  them  to  shoveling  size.     The  usual  practic 
of  the  district  is  to  shovel  into  tubs  or  buckets,  which 
are  commonly  known  as   "cans,"  holding  from   800  tc 
1200  lb.  of  ore.    These  are  usually  30  x  30  in.,  30  x  32  in 
or  32  X  32  in.,  and  are  trammed  to  shaft  on  small  trucks, 
The  shovelers  use  short-handled   No.  2  scoops  and  an 
average  of  20  tons  per  shoveler  per  shift  is  obtained 
All  shoveling  is  done  on  a  contract  basis,  and  shoveler* 
earn  from  $3  to  $7  per  eight-hour  shift.    Both  the  Thew 
steam  shovel  and  the  Myers-Whaley  shoveling  machine 
have  been  used  for  underground  shoveling  to  good  ad- 
vantage, but  without  a  decrease  in  the  shoveling  costJ 
However,  if  labor  continues  to  become  .scarcer,  it  ma] 
be  necessary  to  adopt  this  method  to  insure  a  stead] 
production. 

A  number  of  the  mines  have  adopted  the  use  o 
cars  to  take  the  place  of  "cans."  These  hold  froi 
1500  to  2000  lb.  of  ore.  The  cars  are  easier  to  shov 
into,  as  they  are  lower  than  the  cans.  They  are  ala 
more  stable,  which  permits  faster  tramming.  Shovelin 
costs  vary  from  20  to  25c.  per  ton  of  ore. 

Several  different  methods  of  tramming  are  employe 
in  this  field;  namely,  hand  tramming,  mule  hauljig*^ 
motor  haulage,  and  rope  haulage,  depending  on  t 
length  of  the  haul,  tonnage  required  and  the  gra 
encountered.  The  tracks  are  from  15-  to  24-in.  ga 
the  rails  varying  in  weight  from  12  to  30  lb.  per  yi 


II 
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The  trucks  are  either  wooden  or  steel  frames  mounted 
on  plain  wheel  and  axle,  or  on  roller  bearings.  The 
roller-bearing  truck  has  been  found  to  make  a  saving 
in  tramming   expense. 

Where  the  haul  is  200  ft.  or  less,  the  shovelers 
usually  run  their  cans  directly  to  the  shaft,  but  for 
any  distance  above  this  and  up  to  400  ft.,  additional 
tramming  labor  is  required  to  take  the  dirt  from  the 
shovelers'  "lay-by"  to  the  shaft.  Where  a  large  tonnage 
is  required,  as  is  always  the  case  in  sheet-ground  mines, 
md  the  distance  from  the  shaft  to  the  working  faces 
is  from  400  to  1500  ft.,  mule  haulage  is  successful. 


Chambered 
Heading  and   Slope   Method   of   I'nderhand    Stoping 


Overhand   Sloping   in   "Sheel   Ground" 

Back  Breast 
Advance  ,« 


A    Plan    of    Heading    "Fence    Rowed"    for    Efficient    Breal<ing 

'IG.     2.       METHOD    OF    PLACING    HOLES    AND    BREAKING 
IN   STOPES 

^  mule  will  haul  100  tons  1500  ft.  in  an  eight-hour 
hift,  at  a  cost  of  from  5  to  6c.  per  ton.  In  the  large 
heet-ground  mines,  where  approximately  1000  tons  are 
loisted  in  an  eight-hour, shift,  and  all  of  this  ore  must 
le  hauled  2000  ft.  or  more,  motor  haulage  is  necessary, 
i'he  six-ton  gasoline  locomotive  is  the  most  popular 
nd  gives  no  trouble  with  regard  to  ventilation.  Roller- 
earing  cars  are  required  for  long  hauls.    Rope  haulage 

T.\BLE    III.      COST    OF    H.\ULAGE 
Gasoline-Loconiotivc  Ilaulago                                      Mule  Haulage 
Tonshauled 136,272  Tons  hauled 81,145 

Cost  Cost 

Per  Ton  Per  Ton 

ngincer $0  0138  Mule  driver $0.0230 

rakeman 0122  Maintenance  mules 0051 

il  for  loeomotive 0018  Car  couplers 0119 

asoline  for  locomotive 0107  Car  greaser 0058 

.epairs 0151 

ar  couplers 0164 


Total $0  0700  $0  0458 

3   used    in    some    mines    where    the    grade    is    severe, 
'he  costs   in   Table   III   show   comparison   of  gasoline 


locomotive  and  mule  haulage  for  four  months  of  1917. 
The  distance  on  locomotive  haulage  is  1750  ft. ;  on  mule 
haulage,  700  feet. 

Three  systems  of  hoisting  are  u.sed  in  this  district; 
cans,  cages  and  skips.  The  can  is  the  best  adapted  to 
this  depth  of  hoisting,  and  the  tonnage  requirements  of 
the  average  Joplin  mill.  Both  steam  and  electric  hoists 
are  used.  The  hoisting  cycle  is  as  follows:  A  tram- 
mer or  bumper  runs  a  loaded  can  to  the  side  of  the 
platform  and  the  hoisting  cable  is  unhooked  from  the 
empty  can  on  the  platform  and  attached  to  the  load 
by  the  tub-hooker;  this  operation  is  done  quickly  and 
without  any  signals  to  the  "hoisterman,"  who  now  picks 
up  the  loaded  can  which  swings  in  over  the  platform 
where  the  tub-hooker  steadies  it  in  the  center  of  the 
shaft.  This  is  raised  to  the  top  of  the  derrick,  where 
the  hoist  is  situated.  Here  the  hoisterman  hooks  a 
tail  rope,  which  is  fastened  out  in  front  of  the  sheave 
timbers,  to  a  ring  in  the  bottom  of  the  can.  The  hoist- 
ing cable  is  slacked,  and  weight  is  taken  by  the  tail 
rope,  causing  can  to  dump  directly  into  the  mill  hopper. 
The  hoisting  cable  is  now  taken  up,  and  the  tail  rope 
unfastened  so  as  to  allow  the  can  to  descend  the  shaft. 
With  practice,  a  hoisterman  and  tub-hooker  will  become 
so  expert  at  their  respective  operations  that  as  many 
as  150  cans  an  hour  can  be  hoisted  from  a  depth  of 
250  ft.  The  record  of  a  single-compartment  shaft  for 
the  district  is  1071  cans  in  an  eight-hour  shift.  Where 
two  compartments  are  used  for  hoisting,  the  hoists  are 
placed  side  by  side  in  the  top  of  the  derrick,  and  the 
shaft  is  divided   for  its  entire  depth  to  prevent  cans 

TABLE    IV.      COST    OF    HOISTING 
Tons  hoisted 1 36,272 

Cost  per  Ton  Ore 

Hoisting  engineer $0  01 70 

Tub-hooker 0155 

Cable 0052 

Hoist  repairs  .  0033 

Hoist  derrick  repairs 0008 

Shaft  lacing  repairs 0007 

Steam  for  hoisi    0202 

Slickers  for  hooker .  00 1 0 

Oil  and  waste   '  0005 

Total $0  0642 

from  bumping.  The  cost  of  hoisting  is  between  6  and 
7c.  per  ton,  while  surface  tramming  costs  Ic.  per  ton. 
Table  IV  shows  a  distribution  of  hoisting  cost  for  four 
months  of  1917. 

In  order  to  do  all  the  shoveling  on  the  day  shift, 
and  to  secure  a  large  tonnage,  many  of  the  operators 
hoist  from  several  shafts,  and  tram  the  ore  on  the  sur- 
face to  the  central  mill  bin  by  means  of  inclined  surface 
trams;  a  few  aerial  trams  are  used,  but  the  level 
topography  and  short  hauls  have  made  the  inclined 
tram  nearly  universal  in  this  district. 

Cooperation  in  Mine  Drainage 

The  serious  problem  of  pumping  in  the  Joplin  mines 
is  not  the  amount  of  water  to  be  handled,  but,  in  many 
instances,  the  acid  character  of  the  mine  water.  It  is 
seldom  that  over  1000  gal.  per  min.  has  to  be  pumped 
at  any  one  mine.  In  the  sheet-ground  camp,  the  mines 
are  so  close  together  that  many  of  them  do  no  pumping 
at  all;  where  this  is  the  case,  a  central  drainage  com- 
pany is  formed,  to  do  the  pumping  for  all  the  operators 
benefited.  Many  types  of  centrifugal  pumps  are  used 
underground ;  the  Pamoma,  and  Texas  are  favorite  sur- 
face installations,  the  Texas  being  used  generally  over 
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the  district  for  unwatering  mines,  while  the  large- 
geared  duplex  or  triplex  pumps  are  usually  found  in 
the  larger  permanent  underground  pumping  stations. 

There  is  no  uniform  system  of  co.st  accounting  among 
the  mines  of  this  district.  At  present,  operating  costs, 
■which  include  mining,  milling,  pumping,  miscellaneous 
and  administrative,  are  from  $1.20  to  $1.75  per  ton  of 
ore  mined.  On  account  of  high  prices  of  supplies 
and  the  scarcity   and   inefficiency   of  labor,   costs   are 

TABLE  V.      UNDEROnOrXD  NriNTXG  COSTS 

1912  1913  1915  1916 

T..nr.  hoisted  306.263         303.331  387.436  347.937 

Per  Ton  Per  Ton  Per  Ton  Per  Tun 

Ore  Ore  Ore  Ore 

Ground  foremen $0  0101  $0  0097  $0  0115  $0  0119 

DrillinK     1988  1769  2576  2769 

Blasting     1657  1628  1845  1788 

Roof  protection 0061  0044  0159  0182 

Shoveling 1557  .1472  2106  2341 

Conveying  to  shaft 0798  0919  1092  1415 

Hoi.»tine   0468  0433  0399  0483 

Lighting 0058  .0070  0062  0051 

Miscellaneous 0130  0076  0339  .0577 

Betterments 0002  .0066  .0133 

Total     $0  6820         $0  6508         $0  8759         $0  09858 

gradually  increasing  throughout  the  district.  Table  V 
shows  a  distribution  of  mining  costs  over  a  period 
of  four  years,  two  before-war  years  and  two  during 
the  war. 


Baekeland  Discusses  Development 
of  Chemical  Industry 

The  notion  that  this  country  had  no  chemical  in- 
dustry before  the  war  was  opposed  by  Dr.  L.  H.  Baeke- 
land who  is  a  member  of  the  United  States  Naval 
Consulting  Board,  in  an  address  at  the  Exposition  of 
Chemical  Industries  in  New  York.  Dr.  Baekeland's 
speech  was  in  part  as  follows: 

"As  far  as  the  mineral  chemical  industries  are 
concerned,  this  country,  even  before  the  war,  could 
stand  excellent  comparison  with  Germany  or  any  other 
countrj-.  In  fact,  when  it  comes  to  the  production  of 
acids  and  heavy  chemicals,  the  United  States  in  several 
of  these  branches  was  decidedly  ahead  of  Germany. 
There  is  no  doubt,  however,  that  we  were  behind  in 
the  manufacture  of  synthetic  organic  chemicals,  which 
include  the  coal-tar  dyes.  But  there  was  nothing  strange 
or  abnormal  in  this  situation.  The  importation  of  these 
products  into  the  United  States  before  the  war  did  not 
exceed  $10,000,000  a  year,  this  covering  more  than 
1000  different  kinds  of  products,  all  of  which  require 
special  processes  of  manufacture,  and  some  having  to 
be  worked  in  very  small  units.  As  a  business  proposi- 
tion, there  was  little  to  attract  shrewd  American 
business  men. 

"One  chain  of  he.  and  10c.  stores  in  1913  exceeded 
the  total  export  business  of  the  whole  fJerman  coal-tar 
industry  throughout  the  world  by  $11,000,000.  One 
mail-order  house  in  the  same  year  did  more  business 
than  all  the  German  color  plants  together,  and  the  total 
dividend  payment  in  1913  of  all  the  dyestufT  manufac- 
turers in  Germany  was  only  half  of  a  special  dividend 
of  one  mail-order  hou.se  in  the  United  States.  In  1913 
the  entire  German  color  industry*  paid  $11,000,000  in 
dividends,  while  the  Ford  Motor  Car  Co.,  with  one 
standardized  product,  did  a  greater  annual  business 
than  all  the  German  coal-tar  dye  plants  together,  with 
their    1200  different   products,   and   earned    four   times 


their  combined  dividend  while  paying  three  times  their 
wages. 

"If  Germany  speciali7.ed  in  this  branch  of  chemical 
industry,  it  was  merely  because  she  did  not  have  the 
same  opportunities  for  enlisting  in  other  fields  of  enter- 
prise. In  this  country,  we  had  new  mines  to  exploit, 
iiew  fields  to  cultivate,  new  railroads  to  construct,  and 
many  more  industries  of  immediate  importance  claimed 
the  full  attention  of  our  men  of  enterprise  or  scientific 
training.  No  wonder  then  that  a  paltry  little  industry 
of  the  kind  was  neglected. 

"Nevertheless,  as  far  back  as  the  early  70's,  a  few 
enthusiasts  started  the  manufacture  of  aniline  dyes  in 
the  United  States.  They  were  making  considerable  head- 
way, but  in  1883  they  had  to  perish  through  unfavor- 
able tariff  legislation.  At  that  time  German  agents 
were  already  at  work  in  this  country  and  were  leading 
our  textile  manufacturers  by  the  nose  and  they  helped 
them  in  their  lobbying  for  the  lowest  tariff  on  dyestuflfs, 
claiming  that  Germany  would  serve  them,  furnishing 
them  with  what  they  called  their  'raw  material.'  This 
situation  acted  as  a  boomerang  and  paralyzed  our 
textile  industries  at  the  beginning  of  the  war. 

"Since  then,  this  country  has  realized  that  we  must 
not  estimate  the  value  of  the  color  industry  in  dollars 
and  cents,  but  by  the  direct  bearing  it  has  as  a  key 
to  all  other  industries.  A  few  cents'  worth  of  the 
right  kind  of  dyes  decides  whether  a  hundred  dollars* 
worth  of  textiles  can  be  sold  or  not  in  the  open  market. 
\Miat  is  most  extraordinary,  almost  a  wonder,  and 
bears  witness  to  the  flexibility  and  adaptability  of 
American  enterprise,  is  that  in  less  than  three  years, 
we  should  have  made  ourselves  independent  of  Germany 
in  the  line  where  she  had  the  start  on  us  since  half 
a  century." 


Presumptions  As  To  Lode  Ownership 
By  a.  L.  H.  Street* 

Dismissing  suit  brought  to  recover  the  value  of  ore 
taken  by  defendants  from  a  vein  alleged  by^  plaintiffs 
to  apex  in  their  claim,  the  dismissal  being  on  the  ground 
that  the  evidence  in  the  case  was  insufficient  to  show 
that  the  apex  was  within  plaintiff's  claim,  the  Montana 
supreme  court  recently  laid  down  the  following  points 
of  law  governing  such  controversies: 

One  who  extracts  ore  from  a  vein  under  an  adjoining 
claim  is  prima  facie  a  trespasser  until  it  is  shown  that 
the  point  of  extraction  was  on  the  dip  from  an  apex 
lying  within  his  claim.  Presumptively  the  owner  of 
the  claim  within  which  ores  are  found  is  the  owner  of 
such  ores.  And  veins  are  presumed,  in  the  absence  of 
proof  to  the  contrary,  to  extend  upward  at  the  same 
angle  as  exhibited  below.  These  presumptions  cannot 
be  overturned  by  the  testimony  of  expert  witnesses  who 
merely  give  opinions  that  a  vein  found  under  one  claim 
has  its  apex  in  an  adjoining  claim,  i Barker  vs.  Condon, 
ir.5  Pacific  Reporter,  909.) 


A  Department  of  Motor  Transport  has  been  created  b* 
the  rhnnibor  of  rommerre  of  M:inchesfer,  England,  to  assisf 
members  in  dispntrliing  goods  by  road  and  to  relieve  traffi4f 
congestion.  A  similar  scheme  i.i  already  in  operation  bjf; 
the  Ministry  of  Munitions  at  Birmingham. 


'Attornpy  at  Inn-,  1129  Security  BIdK.,  Mlnneaitnlln.  Minn. 
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Underground  Mine  Sanitation' 


Review  of  unsanitary  conditions  prevalent  in 
metal  mines  and  suggestions  for  betterment. 
Evils  of  quartz  dust,  hot  and  foul  air  as  affecting 
the  health  of  mine  labor,  and  its  resulting  in- 
efficiency.   Abolitio7i  of  dry  drilling  urged. 

WHEN  underground  sanitation  is  mentioned,  it 
generally  conveys  an  idea  of  the  process  of 
cleaning  up  trash,  food  refuse  and  maintenance 
)f  proper  toilet  facilities.  Making  underground  work- 
ng  places  healthful  and  the  removal  or  mitigation  of 
;onditions  that  threaten  the  life  and  welfare  of  the 
niner  imply  a  great  deal  more  than  the  cleaning  up  of 
vhat  are  properly  classed  as  nuisances  but  do  not  in 
hemselves  menace  life.  Underground  sanitation  has 
"or  its  sphere  the  elimination  of  certain  conditions  and 
)rocesses  that  are  intimately  connected  with  mining; 
londitions  directly  detrimental  to  human  life,  which, 
infortunately,  are  largely  considered  as  inseparable 
'rom  mining.  It  is  probable  that  in  spite  of  the  utmost 
;are  and  effort  there  will  always  be  an  accident  hazard 
0  the  mining  industry;  there  is  no  good  reason  why 
here  should  be  a  distinct  health  hazard,  and  the  preva- 
ence  of  miners'  consumption  is  an  evidence  of  the 
jeneral  low  price  at  which  we  hold  human  life. 

The  Effects  of  Hard-Rock  Dust 

Health  conditions  that  menace  human  life  under- 
ground are  largely  within  the  domain  of  the  metal  mine 
•ather  than  that  of  the  coal  mine.  Foremost  in  the 
•anks  of  offenders  against  mine  sanitation  is  hard-rock 
lust.  I  believe  it  may  be  safely  asserted  that  for  every 
nan  killed  or  disabled  by  injury  in  hard-rock  mines, 
;here  have  been  25  victims  of  hard-rock  dust.  The  his- 
;ory  of  hard-rock  mining  districts  throughout  the  world 
s  predominantly  overshadowed  by  the  specter  of  miners' 
:onsumption  and,  unfortunately,  the  relationship  be- 
;ween  cause  and  effect  is  not  as  evident  in  disease  as  in 
njury. 

Miners'  consumption,  be  it  understood,  is  a  disease  of 
;he  lungs,  mechanically  produced  by  the  inhalation  of 
Darticles  of  siliceous  dust,  which  research  has  shown 
;o  be  so  small  that  they  average  but  three  to  five  microns 
n  diameter.  The  structural  changes  produced  in  the 
ungs  by  the  action  of  siliceous  dust  causes  shortness 
)f  breath  on  exertion  with  a  gradual  disabling  of  the 
niner.  The  injury  to  the  lung  tissue  predisposes  to 
:uberculosis,  so  that  the  victim  of  rock  dust  finally 
succumbs  to  the  latter  disease,  usually  leaving  an  im- 
joverished  and  often  an  infected  family.  Miners'  con- 
iumption  has  been  recognized  for  centuries,  but  it  re- 
nained  for  the  machine  drill  to  elevate  it  to  the  posi- 
ion  of  one  of  the  foremost  underground  occupational 
liseases.  This  does  not  mean  that  only  the  machine- 
nan  gets  the  miners'  consumption;  the  shoveler,  the 
imber  repairer,  the  loader,  or  others  who  move  the 
)roken  ground,  may  also  be  exposed  to  the  inhalation 

•Article  by  Dr.  A.  J.  Lanza,  U.  S.  Bureau  of  Mines,  Pitts- 
>urgh,  Penn.,  presented  before  the  mining-section  meetinir  at ' 
he  sixth  annual  congress  of  the  National  Safety  Council,  New 
lork,   Sept.   lil,   1917 


of  siliceous  aust.  I  have  seen  cases  of  miners'  con- 
sumption in  millmen  who  had  never  worked  under- 
ground. Generally  speaking,  the  more  silica  in  the 
dust,  the  more  harmful  it  is ;  the  flinty  dust  in  the  sheet- 
ground  mines  of  southwestern  Missouri,  for  instance, 
with  a  silica  content  well  over  95 9<:,  being  among  the 
most  harmful.  When  dust  is  once  in  the  mine  air,  be- 
lief in  the  protection  of  miners  by  respirators  or  other 
devices  is  fallacious;  no  respirator  can  be  comfortably 
worn  by  workingmen  and  eliminate  dust  particles  less 
than  five  microns  in  diameter.  The  remedy  lies  in 
laying  the  dust  by  the  proper  use  of  water  in  drilling 
and  sprinkling.  In  this  country  indiscriminate  dry 
drilling  is  regulated  but  little  by  law;  many  states  have 
laws  on  the  statute  books,  but  they  do  not  actually  stop 
dry  drilling.  England,  South  Africa,  Australia  and 
British  Columbia  have  enacted  laws  which  enforce 
severe  penalties  for  dry  drilling  in  hard-rock  mines; 
possibly  in  some  places  the  law  is  not  strictly  enforced, 
but  at  least  an  effort  is  made.  Blasting,  chambering 
holes,  leading  ore  out  of  chutes,  and  shoveling  may  all 
cause  much  dust  under  certain  conditions,  and  the  elimi- 
nation of  this  by  proper  sprinkling  is  law  in  other  coun- 
tries. A  recent  investigation  of  the  prevalence  of 
miners'  consumption  among  the  sheet-ground  miners  in 
the  Joplin  district,  in  1915,  indicated  that  about  35''r 
of  them  were  affected,  which  is  about  the  same  conclu- 
sion arrived  at  after  the  examination  of  many  thou- 
sands of  miners  on  the  Rand.  In  other  large  hard-rock 
camps  in  this  country  it  would  appear  that  the  percent- 
age is  also  large.  Suppose,  however,  we  put  it  as  low 
as  5%  ;  an  industry  showing  5'^c  of  the  workers  afflicted 
with  an  occupational  disease  reveals  conditions  that 
should  not  be  allowed  to  prevail  indefinitely:  but  it 
would  appear  that  the  situation  is  not  materially  im- 
proving, and  this  is  true  especially  where  mines  are  get- 
ting larger  and  deeper. 

Methods  of  Allaying  the  Dust  Evil 

The  elimination  of  injurious  dust,  then,  is  of  prime 
importance  for  mine  sanitation.  It  can  be  secured,  first, 
by  doing  away  with  dry  drilling.  Two  methods  may 
be  resorted  to :  The  use  of  drills  feeding  water  through 
a  core  in  the  steel,  or  the  application  of  water  to  the 
holes,  while  drilling,  by  water  lines,  sprays  affixed  to 
the  drills,  or  squirt  guns.  The  first  is  the  better  method 
because  it  insures  a  constant  application  of  water  and 
puts  less  reliance  upon  the  cooperation  of  the  miner. 
Consequently  it  is  less  likely  to  fail.  If  there  are  two 
men  to  a  machine,  water  lines  to  the  working  face  are 
good,  as  these  provide  a  plentiful  supply  of  water  while 
drilling  and  for  wetting  down  the  muck  pile  at  inter- 
vals. Spray  attachments  fixed  to  the  drill  are  efficacious, 
when  working,  but  are  apt  to  be  messy  and  a  nuisance, 
and  the  history  of  most  places  where  they  have  been 
tried  records  that  the  men  soon  have  stopped  using 
them.  Squirt  guns  loaded  from  buckets  of  water  that 
have  to  be  carried  to  the  working  place  are  likely  to  be 
a  failure,  especially  if  the  men  have  to  carry  water  up 
to  a  stope  or  a  raise.  However,  local  conditions  will 
usually  determine  which  system  is  most  adaptable. 
While  water-hammer  drills  and  water  drills  of  the  Jack- 
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hamer  type  have  proved  successful,  there  does  not 
seem  to  be  a  wholly  satisfactory  water  stoper  for  drill- 
ing overhead  holes.  The  evolution  of  such  a  drill  is, 
however,  largely  a  question  of  demand.  The  reason  why 
water  stopers  have  not  been  as  successful  as  other 
water  drills  is  probably  mainly  because  of  the  attitude 
of  the  men.  Miners  usually  object  to  using  water  while 
drilling  overhead,  because  of  the  discomfort  that  would 
be  caused  by  the  falling  water.  Proper  laws,  proper 
discipline  and  a  little  educational  work  would  overcome 
this  objection  in  time.  It  should  be  recognized  that  it 
is  not  sufficient  to  have  a  law  compelling  an  operator 
to  furnish  dust-laying  drills  or  appliances;  the  law 
should  go  further  and  make  their  use  obligatory  on  the 
part  of  the  miner  and  provide  penalties  for  his  failure 
to  do  so. 

Effects  of  Insufficient  Ventil.\tion 

Poor  or  inadequate  ventilation  is  another  source  of 
danger  to  the  miners'  health.  As  in  the  case  of  siliceous 
dust,  the  metal  mine,  rather  than  the  coal  mine,  is 
likely  to  be  the  offender.  I  shall  include  under  this 
heading  mines  with  high  temperatures,  excessive  humid- 
ity, gases  and  powder  smoke,  as  the  lack  of  proper  ven- 
tilation usually  means  one  or  more  of  the  others.  The 
complex  problems  of  ventilation  in  metal  mines,  espe- 
cially large  mines,  are  within  the  domain  of  the  en- 
gineer rather  than  the  sanitarian,  but  the  latter  may 
point  out  the  ill  effects  that  result  where  ventilation  is 
insufficient. 

Where  men  work  under  conditions  of  high  tempera- 
ture and  high  relative  humidity,  there  is  an  impairment 
of  physical  ability  and  vitality  in  proportion  to  the 
severity  of  the  conditions.  Experience  has  shown  that 
such  impairment  begins  when  the  temperature  is  above 
75"  F.  and  the  atmosphere  is  saturated  or  nearly  satu- 
rated. Where  heat  and  dust  are  combined,  and  this 
combination  is  not  infrequent,  there  result  conditions 
especially  arduous.  Whether  working  in  moist  heat 
alone  produces  any  permanent  ill  effect  on  the  physical 
organism  is  a  matter  of  dispute;  but  certainly  the  de- 
creased vitality,  if  only  temporary,  aflFords  a  better 
chance  for  disease  to  take  hold.  Where  the  winter  is 
severe,  the  sudden  transposition  from  a  hot  working 
place  to  a  cold  one  is  a  cause  contributing  to  pneumonia 
and  acute  chest  infections,  which  in  turn  help  the  ad- 
vance of  tuberculosis.  Men  with  dust-injured  lungs  are 
particularly  liable  to  pneumonia  and  chest  colds.  Among 
the  leaser  evils  of  poor  ventilation  is  the  effect  of 
powder  smoke,  as  it  would  seem  that  the  headache  and 
temporary  disability  caused  by  its  fumes  are  the  only 
damage  it  does.  The  presence  of  deleterious  gases  in 
aufficient  amount  to  threaten  life  usually  implies  an 
emergency  outside  of  the  scope  of  the  sanitarian.  So 
remarkable  are  the  benefits,  so  far  as  efficiency  is  con- 
cerned, where  previously  inadequate  ventilation  is  reme- 
died that  further  argument  is  unnecessary  in  its  favor. 
An  example  of  this  came  under  my  observation  recently. 
The  cost  of  driving  a  long  drift,  about  2000  ft.  below 
the  surface,  was  $15  per  ft.,  paying  on  a  day-labor 
baais:  the  place  was  hot  and  moist;  a  small  blower  fan 
was  installed  at  the  shaft,  with  a  canvas  pipe  leading 
nearly  to  the  working  face.  Without  any  other  changes 
the  coat  was  reduced  to  $8  per  ft.  In  shaft  sinking 
this  mine  had  made  50  ft.  in  one  month  and  60  ft.  in 


another.  A  small  blower  with  canvas  pipe  was  installed 
and  the  next  month  a  progress  of  120  ft.  was  made. 
No  better  evidence  could  be  given  of  the  deleterious 
effect  of  poor  ventilation  on  working  ability. 

Requisites  for  Proper  Hygiene  Underground 

Inadequate  systems  for  the  disposal  of  human  waste 
underground  will  lead  to  promiscuous  ground  pollu- 
tion. This  is  often  an  offense  against  decency,  and 
where  conditions  are  bad,  may  lead  to  the  spread  of 
hookworm  disease,  dysentery  and  possibly  typhoid  fever. 
In  some  of  the  southern  and  southwestern  mines,  this 
is  a  real  menace.  A  proper  latrine  system,  adequate 
to  the  size  of  the  mine,  should  always  be  insisted  upon 
even  if  it  consist  of  nothing  more  than  the  use  of 
empty  powder  boxes  partially  filled  with  sawdust  or 
other  material.  It  is  a  requisite  for  the  success  of  any 
system,  no  matter  how  simple  or  how  elaborate,  that  it 
shall  receive  sufficient  attention  to  be  kept  clean  and 
odorless.  If  this  is  not  done,  the  system  will  fail. 
Careless  disposal  of  human  waste  always  involves  grave 
possibilities  of  disease. 

Drinking  water  underground  is  usually  not  of  good 
quality.  Too  often  is  seen  the  keg  from  whose  bung- 
hole  all  comers  drink,  or  to  which  is  attached  the  cup 
or  dipper.  Common  drinking  devices  are  no  longer 
excusable,  they  are  dirty  and  dangerous.  If  the  mine 
is  piped  for  water,  sanitary  drinking  devices  should  be 
installed.  Any  pipeman  can  readily  improvise  them. 
Where  kegs  must  be  used,  the  lid  should  be  kept  locked 
and  so  fixed  that  the  men  cannot  drink  from  the  keg 
but  will  be  compelled  to  draw  water  from  a  spigot  and 
to  use  their  own  buckets  or  cups. 

Metallic  poisoning,  notably  lead,  is  of  importance  in 
some  places,  whereas  various  lesser  ills  are  peculiar  to 
certain  localities.  These  can  usually  be  overcome  by 
strict  attention  to  personal  hygiene,  and  the  miners 
should  receive  instructions  in  this  regard  where  neces- 
sary. However,  give  the  miner  good  air,  protect  him 
from  injurious  dust  and  contamination  by  human  waste, 
and  his  working  place  will  be  sanitary  in  the  real  sense 
of  the  word. 

The  coal  miner  in  this  country  is  apparently  free 
from  diseases  which  may  be  attributed  to  his  occupa- 
tion. Coal  dust  apparently  does  not  do  serious  injury 
to  the  lungs  and  it  is  claimed  by  some  that  it  confers 
actual  immunity  from  tuberculosis.  Natural  circum- 
stances have  compelled  the  coal  mine  to  be  sanitary  as 
far  as  ventilation  and  heat  are  concerned,  while  the 
metal  mine  has  been  lagging  behind.  Not  that  a  great 
deal  has  not  been  accomplished  in  recent  years  toward 
improving  working  conditions,  but  exposure  to  dust  and 
humid  heat  is  still  entirely  too  extensive. 

In  conclusion  I  urge  that  the  mining  section  of  the 
National  Safety  Council  go  on  record  as  being  opposed 
to  the  pernicious  custom  of  dry  drilling  in  hard  riKk 
Other  countries  have  done  away  with  it  and  there  if 
no  good  reason  why  it  should  survive  in  this  countr 
Eradication  of  the  practice  of  dry  drilling  will  n^ 
entirely  abolish  the  dust  evil  but  it  will  be  the  first  at 
most  effectual  step  toward  that  end. 


aoi 


Coal  Oporafors  in  Kentucky  and  Tennessee  protested  t 
the  Kedontl  Trade  Oommission  on  Sept.  11  that  man; 
mines  in  both  stntes  will  be  forced  to  clo.^e  unless  the  price 
fixed  by  the  President  are  revised  upward. 
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Bauxite  and  Fuller's  Earth  in  Georgia       Giant  Blast  by  Temescal   Rock  Co. 


Tha  supply  of  bauxite  at  present  is  the  subject  of  con- 
siderable attention  among  manufacturers  of  many  dif 
ferent  materials.  It  is  also  known  that  a  prominent 
mining  company  with  large  interests  throughout  the 
United  States  has  recently  optioned  bauxite  properties 
both  in  the  northern  and  southern  parts  of  Georgia. 

In  this  connection  a  brief  report  entitled  "Bauxito 
and  Fuller's  Earth  of  the  Coastal  Plain  of  Georgia," 
just  issued  by  the  state  geological  department  is  timely 
The  report,  which  was  prepared  by  H.  K.  Shearer,  as- 
sistant state  geologist,  contains  340  pages  of  printed 
matter  and  a  large  number  of  halftone  illustrations, 
together  with  a  geologic  map  of  the  coastal  plain,  show- 
ing the  location  of  the  individual  deposits  of  bauxite  and 
fuller's  earth.  The  geologic  formation  of  the  Coastal 
Plain  is  discussed  in  the  introduction,  while  Part  I  de- 
scribes the  mode  of  occurrence  of  bauxite,  its  distribu- 
tion, physical  and  chemical  characteristics,  method  of 
mining,  preparation,  uses,  etc.  Part  II  treats  of  the 
occurrence   and   distribution   of   the   fuller's    earth   de- 


The  Temescal  Rock  Co.,  of  Corona,  Calif.,  in  a  single 
bla.st  recently  broke  up  897,000  tons  of  I'ock  for  its 
crushing  plant  without  losing  any  of  the  shattered  ma- 
terial over  the  edge  of  the  100-ft.  bench  that  serves  as 
the  quarry  floor.  This  was  accomplished  by  a  system 
of  tunnels  so  driven  that  charges  of  quick-acting  ex- 
plosive would  throw  out  the  toe  of  the  quarry  face  be- 
fore the  force  of  the  remainder  of  the  48-ton  charge 
was  developed.  Thus  a  barrier  was  formed  which 
served  to  retain  the  major  portion  of  the  shattered 
materia!. 

The  rock  from  this  quarr>'  is  crushed  for  use  in  con- 
crete and  is  an  altered  rhyolite  of  eruptive  origin,  verv 
dense  and  hard.  The  formation  was  solid,  the  strata  in- 
clining into  the  quarry  face  at  about  16°.  Tests  of 
quarry  specimens  showed  a  weight  of  167  lb.  per  cu.ft. 
and  tensile  and  compressive  strengths  2245  and  39,500 
lb.  per  sq.in.  respectively. 

The  duplicate  tunnel  systems  were  driven  at  the 
quarry-floor  level,  in  each  of  which  18  explosive  charges 


NO   ROCK    WAS    LOST   OVER   THE   EMBANKMENT    DUE    TO   SPECIAL,  METHODS   OF  LOADING  AND  FIRING 


posits  of  the  region,  description  of  individual  deposits, 
methods  of  mining,  uses,  etc. 

Just  now  there  is  an  unusual  demand  for  both  bauxite 
and  fuller's  earth.  The  former,  when  made  into  alum- 
inum, has  an  extensive  use  in  time  of  war,  in  the  manu- 
facture of  automobiles,  aeroplanes,  motor  boats  and  all 
classes  of  camp  equipment.  As  an  alloy  with  copper  it 
is  used  in  manufacturing  cartridges  for  rifles,  shells, 
helmets,  grenades,  and,  with  soft  iron,  in  making  shell 
fuses.  Aluminum  dust  with  ammonium  nitrate  produces 
an  explosive  called  "ammonal"  which  has  the  advantage 
of  being  insensitive  and  stable  and  also  of  remaining 
in  perfect  condition  for  a  long  period. 

Georgia  fuller's  earth  is  now  largely  replacing  the 
English  fuller's  earth  which  previous  to  the  war  was 
imported  into  this  country  for  the  refinement  of  cotton- 
seed and  petroleum  oils. 


were  placed.  The  tunnels  were  3x32  ft.  in  section  and 
all  powder  pockets  were  of  such  size  as  to  allow  1:5  cu.ft. 
of  space  for  each  100  lb.  of  powder  in  the  charge.  The 
tunnels  were  driven  140  ft.  into  the  quarry  face,  and 
the  charges  were  placed  in  drifts  at  right  angles  to  the 
tunnels,  as  shown  in  the  accompanying  sketch.  In  the 
first,  or  outer,  drifts  the  powder  pockets  were  sunk  4  ft. 
below  the  quarry-floor  level.  In  the  second  drifts  the 
pockets  were  2  ft.  below  the  quarry  floor,  and  in  the 
third  or  last  drifts  the  pockets  were  at  quarry-floor 
grade. 

The  quantity  and  the  grade  of  the  several  charges 
are  given  in  the  following  table.  Note  that  charges  13 
to  18  consisted  of  the  quick-acting  explosive  calculated 
to  move  the  toe  of  the  slope  face  first.    The  60%  powder 


•An   article   entitled    "Large    Blast    Accurately    Places    897,000 
Tons  of  Rock"  in   "Eng.   News-Record."  Sept.    6,   1917. 
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is  simply  the  priming  charge.  The  detonator  used  in 
firing  these  charges  is  known  as  Bickford  cordeau,  which 
is  chiefly  trinitrotoluol,  and,  in  this  instance  was  in- 
cased in  a  i!-in.  tube.  A  single  No.  8  cap  detonated 
all  the  charges  simultaneously.  This  cap  was  attached 
to  one  end  of  the  line  of  cordeau,  which  was  strung 


Ql'ANT 

Load  Xo. 

ITY   .V 

G 
60% 
50 
50 
50 
50 
50 

vTD    GKADE 

Tunnel  No. 

ade  and  Quan 

40% 

550 

850 
800 
800 
830 
950 

4.800 
95.950  lb. 

OF   BL.\STING   CHARGES 

Powder  Charges 
1                                      Tunnel  No. 
tity                           Grade  and  Qua 
25%                   60%         40% 

4.150                   50 

3.650                   50 

3.800                   50 

4.450                   50 

4.050                   50         

4.750                    50          

3.250                    50          

3.100                   50         

3.200                   50         

2.950                   50 

3.100                   50 

3.350                   50 

50             900 
50              850 
50              800 
50              750 
50              700 
50              850 

43.800                  900          4.850 

2 

ntity 
25% 
4.300 
3.850 
3.900 
3.550 

3.100 

50 

4.150 

50 

3.100 

..     50 

2.900 

50 

2.950 

50 

2.700 

.       50 

2.800 

50 

3.200 

50 
50 

50 

.        50 

50 

i 

Total     

Grand  Total 

50 
900 

40.700 

through  the  tunnels,  each  branch  terminating  in  a  20-ft. 
coil  embedded  in  the  charge. 

Measurements  of  the  slope  after  the  blast  led  to  the 
estimate  that  the  897,000  tons  of  rock  had  been  shat- 


Chemists  Display  Their  Progress 

The  Western  front  still  holds  but  the  lines  of  German 
manufacturers  have  fallen  to  American  chemists.  Evi- 
dences of  the  inroads  made  were  everywhere  apparent  at 
the  Exposition  of  Chemical  Industries  held  in  New  York 
on  Sept.  24-29.  Over  300  exhibitors,  representing  every 
branch  of  the  chemical  and  allied  industries  filled  the 
three  floors  of  the  Grand  Central  Palace.  There  was 
something  to  interest  both  the  technical  man  and  the 
layman  and  to  impress  them  with  the  importance  of  the 
chemist  in  the  war's  progress  and  also  in  everj'day  life. 

Among  the  many  com.panies  upholding  the  chemist's 
banner  (or  spatula)  were  the  du  Fonts  who  were  rep- 
resented in  all  the  branches  of  their  activity;  the  Gen- 
eral Chemical  Co. ;  Semet  Solvay  Co. ;  Roessler  &  Hass- 
lacher;  Eimer  &  Amend;  American  Cyanimid  Co.,  J.  T. 
Baker  Chemical  Co.  and  the  Contact  Process  Co.  The 
displays  of  laboratory  glassware  by  the  Corning  Glass 
Works  and  the  Whitehall-Tatum  Co.,  were  notable.  The 
Thwing  Instrument  Co.  showed  pyrometers  and  the 
Bristol  Co.  all  kinds  of  recorders.  From  Denver  came 
exhibits  of  Wm.  Ainsworth  &  Son,  the  Denver  Fire 
Clay  Co.,  and  the  Mine  and  Smelter  Supply  Co. 
Mineral  exhibits  were  abundant;  the  Freeport  Sulphur 
Co.,  the  St.  Lawrence  Talc  Co.,  and  the  Foote  Mineral 
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'lAGRAM    SlIdWING    CHAKOKS    AND     QIWIIKY   CIUOSTS 


tered  by  the  blast.  So  effective  was  the  work  of  the 
powder  that  only  a  slight  amount  of  secondary  shooting 
would  be  required  to  prepare  the  rock  for  the  crusher — 
probably  about  one  ton  of  40',  powder  for  bulldozing 
each  100.000  tons  of  rock. 

The  cost  of  driving  1000  ft.  of  tunnel  at  $5  per  foot 
wa.s  $.5000.  The  cost  of  the  explosive  was  $14,808,  to 
which  wa.s  added  $96.72  for  1860  ft.  of  cordeau.  Load- 
ing, tamping  and  incidental  expen.ses  amounted  to  $603, 
so  that  the  total  cost  of  the  blast  was  $20,.')08,  or  about 
2  k.  per  ton.  The  tunnel  work  and  the  placing  of  the 
charges  wa.<«  done  under  the  direction  of  .1.  C.  Costello 
(who  supplied  the  foregoing  information)  and  J.  C. 
Gushing,  engineer.q  for  the  California  Trojan  Powder 
Company. 


Co.,  had  displays.    Several  railroads  sent  exhibits,  chiei 
among  which  was  that  of  the  Southern  Railway. 

Of  particular  intt-rest  to  tho.se  in  mining  and  metal 
lurgy  were  the  displays  of  the  Anaconda  Copper  Mininj 
Co.,  the  American  Metal  Co.,  the  Canadian  Departmeni 
of  Mines,  the  Chile  Copper  Co.,  the  Dorr  Co.,  Gouldl 
Manufacturing  Co.,  Groch  Centrifugal  Flotation,  Ltd. 
of  Cobalt.  Ont.;  Hardinge  Conical  Mill  Co.,  the  Hut 
Electrostatic  Separator  Co.,  the  Oliver  Continuous  Filtel 
Co.,  the  Pennsylvania  Salt  Co.,  the  Raritan  Coppel 
Works;  .loseph  P.  Ruth,  Jr.,  (flotation  machine)  Sturte 
vant  Mill  Co.,  American,  Kelly  and  Sweetland  filtel 
presses,  Tennessee  Coal,  Iron  and  Railroad  Co.,  and  Vir 
ginia  Smelting  Co.  The  HutTalo  Foundry  and  Machin( 
Co.  had  the  most  pretentious  machinery  exhibit. 
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PICHER,    OKLA.,    TWO-YEAR   OLD    MINING   CAMP    OF 

5000    INHABITANTS,    JOPLIN    DISTRICT 


NETTA  MILD,  PICHER,  OKLA.  ONE  OP  THE  LARGEST  CON- 
CENTRATING PLANTS  IN  THE  DISTRICT 
The  Joplin  district  covers  an  area  which  includes  southwest  Missouri,  southeast  Kansas  and  northeast  Oklahoma  There  are 
over  100  mills  m  operation  and  in  course  of  construction  in  the  district  treating  the  zinc-lead  ores  from  1000  mines  'operated  bv 
nearly  as  many  companies.  The  ores  occur  in  small  lenticular  bodies  as  replacements  in  a  cherty  limestone  of  Mississippian  age 
known  as  the  Boone  formation  and  forming  the  so-called  soft  ground  mines.  The  "sheet-ground"  mines  are  more  extensive  later- 
ally and  are  found  in  a.  cherty  bed  below  the  soft  ground  deposits,  varying  from  8  to  50  ft.  in  height.  Joplin  produces  more 
zinc  than  any  other  district  in  the  country  and  is  noteworthy  for  its  lo%v  cost  of  mining 


OPENPIT  MINE  AT  CARL  JUNCTION  IN  THE  JOPLIN  DISTRICT  OF  MISSOURI 
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'if  the  rJistricf.s  larsi-st  mills;  ratid  capacity  Jimmi  tons  daily;    ferl   mainly    with  ore   from   steam-shn 
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RAMAGB  MINING  CO.'S  NEW  MILL  AT  DOUTHAT,  OKLA. 
This  mill  has  just  been  completed  and  has  a  capacity  of  250  tons  per  shift   The  company  will  install  an  experimental  flotation  plant 


'n  the  "shi?et-g 


UXDERGROUXD  MIXING  AT  THE  MISSION  MINE,  LIXCOLXSVILLE.   OKLA. 
3und"  mines  of  the  Joplin  district  the  ore  is  brol<en   from   the   breast   and  shoveled   into    "cans' 
truclis,  trammed  to  the  shaft,  and  the  cans  hoisted  to  the  surface 


or  l)ucl<ets  placed  on 
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Electric  Signal  System  for  Shafts 

In  small  outlying  mines,  where  power  cost  is  high, 
only  a  bell-rope  system  of  signals  is  to  be  found  in 
general  use.  Many  accidents  have  occurred  from  con- 
flicting signals  on  the  same  bell-rope,  and  wherever 
this  possibly  can  be  avoided  by  a  simple  and  inexpensive 
installation  there  is  little  excuse  for  neglect. 

If  the  mine  is  hoisting  from  several  levels  by  cages 
or  skips,  it  probably  also  operates  a  compressor.  A 
small  dynamo  sufficient  for  a  dozen  lights  or  more  can 
be  belt-driven  from  a  countershaft  belted  to  the  com- 
pressor, without  noticeably  affecting  the  load. 

Electric  lighting  at  shaft  .stations  is  so  desirable  as 
to  require  no  further  comment,  and  if  electric  lamps, 
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placed  one  at  each  station  and  one  in  the  hoist  room, 
can  be  made  to  serve  as  a  signal  al.so  for  calling  the 
cage  or  skip,  a  double  purpose  is  accomplished. 

To  illuminate  shaft  stations  a  two-wire  parallel  cir- 
cuit is  all  that  is  necessary.  To  make  it  serve  as  a 
signal  system  a  third  wire  in  the  shaft  is  required,  as 
shown  in  the  diagram,  and  a  small  but  stout  two-point 
switch  is  put  in  circuit  with  this  third  wire  at  each 
station. 

When  all  the  .switche.s  are  closed  all  lights  are  on,  but 
when  any  one  of  the  switches  is  open  all  the  lights  on 
the  circuit  flash  out.  By  flashing  out  the  lights  from 
any  station  switch  according  to  the  signal  code  in  use 
at  the  mine  the  hoist  engineer  and  cngers  know  simul- 
taneously which  level  is  calling  the  cage,  and  at  the 
first  opportunity  the  eager  goes  to  that  level  by  signal- 
ing the  hoist  engineer  with  the  bell  rope  to  send  the 
cage  to  that  level. 

By  proper  insistence  all  hands  but  the  cngers  are 
thus  kept  off  the  bell  rope,  and  station  calls  cannot  be 
confounded  by  hoisting  or  lowering  bell-rope  signals 
given  from  the  deck  of  the  cage.  Danger  fmm  mis- 
understood signals  i.t  far  greater  with  skips  in  use  than 


with  cages.  In  this  case  an  additional  lamp  should  be 
placed  at  each  pocket  skip-loading  platform  as  well  as 
at  each  .station.  Economy  in  power  or  greater  intensity 
of  illumination  can  be  had  by  loosening  each  of  the 
lamps  in  its  socket  at  all  skip-loading  stations  except 
the  one  in  immediate  use.  This  decreases  the  load  by 
nearly  50 ''r   of  the  total  number  of  lamps. 

Additional  lamps  in  the  hoist  room,  compressor  room, 
and  on  the  dump,  etc.,  can  also  be  put  in  a  separate 
circuit  with  the  dynamo  and  will  not  be  affected  by  the 
flashing  from  the  shaft -signal  system. 


Timber  Sets  for  Large  Tunnels 
in  Swelling  Ground 

The  drawing  shows  a  tjT)ical  timber  set  such  as  is  in 
use  in  the  Niagara  tunnel  of  the  Burro  Mountain  Cop- 
per Co.,  Tyrone,  N.  M.  The  tunnel  is  approximately  a 
mile  long  and  for  the  most  part  in  ground  that  requires 
such  timber  sets.  The  tunnel  is  designed  for  the  pas- 
sage of  30-ton  railroad-ore  cars  of  standard  gage  with 
the  minimum  practicable  amount  of  clearance  for  cars 
and  motor.   Where  the  ground  swells  it  is  imperative  that 


RKI.IEF    .SICT    FOR    IHSII-P    IN    .sWKUI.IXf;    fJRorN'P 

thi.s  clearance  does  not  become  diminished  and  this  ob- 
ject is  accomplished  effectively  by  the  use  of  relief  caps 
and  posts  that  take  all  the  bending  stress  and  can  be 
relieved  or  replaced  if  necessary  without  hindrance  to 
the  passage  of  trains. 

In  the  drawing  the  cap  rests  on  battered  posts.  A  2- 
in.  .spreader  is  nailed  under  the  cap  and  the  long  cap 
end  blocks  are  set  against  headboards.  The  posts  like- 
wise rest  on  foot  blocks.  A  relief  cap  is  set  over  the 
main  cap  somewhat  as  shown  and  supports  2-in.-spaced 
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lagging  overhead  between  sets.  The  two  relief  posts 
project  laterally  at  all  angles  but  usually,  as  in  drawing, 
beirg  separated  at  top  and  bottom  from  the  main  posts 
by  2-in.  blocks.  The  side  lagging  consists  of  2-in.  boards 
and  these  are  set  outside  the  relief  caps  and  are  held 
against  them  by  a  single  piece  of  cross  lagging  (not 
shown  in  drawing)  which  is  blocked  against  the  side  of 
the  drift.  Small  blocks  placed  between  the  lagging  at 
the  ends  keep  them  properly  separated.  To  protect  the 
corners  between  sets  over  the  collar  braces,  short  2-in. 
lagging  is  set  diagonally,  as  shown,  the  ends  resting  on 
the  top  and  side  lagging  or  other  bracing  as  sometimes 
used.  The  main  sets  are  mostly  10  x  10-in.  square  tim- 
bers but  the  dimensions  of  the  relief  sets  shown  in  the 
drawing  vary  in  different  parts  of  the  tunnel.  The  main 
ofcject  is  to  design  relief  sets  that  will  fail  before  the 
niain  sets  become  affected  by  the  squeezing  of  the 
ground.  As  soon  as  a  movement  is  started  the  bending 
of  the  relief  timbers  gives  the  warning  and  the  pressure 
can  be  relieved  by  trimming  down  the  back  and  sides 
between  the  lagging  and  around  the  blocking. 


Hood  for  Portable  Forge 

At  a  small  prospect  in  the  tropics  a  portable  forge 
was  used  for  sharpening  and  tempering  drills  and  for 
miscellaneous  jobs.  As  the  smithy,  carpenter  shop, 
office,  etc.,  were  all  under  one  inflammable  roof,  it  was 
not  what  an  insurance  man  would  call  a  good  risk.  The 
cheapest  remedy  was  to  put  a  hood  on  the  forge,  such 
as  is  shown  in  the  accompanying  sketch.  The  cylinder 
A  and  the   inverted   funnel   or  cone  B  were   made   of 


PORT.A.BLrO    Fc'i;'',!-:    HOOD 

heavy  galvanized  iron,  firmly  riveted  together.  This 
contrivance  was  fastened  to  the  forge  proper  by  bor- 
ing suitable  holes  in  the  rim  of  the  cast-iron  hearth  and 
in  the  base  of  the  cylinder  A.  Loops  of  telegraph  wire 
were  then  passed  through  and  twisted  inside  before 
the  clay  hearth  was  tamped  in. 

A  light-weight  galvanized  stove  pipe  C  was  connected 
with  the  hood  by  a  45^  elbow,  so  that  the  products  of 


combustion  could  be  discharged  at  a  suitable  distance 
outside  the  building.  The  door  D  was  made  to  slide 
up  and  down  in  simple  guides.  For  special  kinds  of 
work,  two  such  doors  might  be  advantageous.  At  first 
a  piece  of  wire  cloth  was  inserted  in  the  elbow  at  E  as 
a  spark  arrester,  but  it  was  found  to  be  troublesome  and 
unnecessary.  All  the  sparks  and  cinders  came  to  rest 
in  the  inclined  pipe  C,  the  cleaning  of  which  when  cold 
was  a  simple  matter. 


Types  of  Drinking  Fountains 

Tests  of  77  drinking  fountains  of  15  different  types  at 
the  University  of  Minnesota,  according  to  Eyigineering 
Neivs-Record  showed  that  due  to  improper  design  all 
were  possible  sources  of  infection  of  the  users.     No  less 


THREE  TESTS  OF  THIS  PROTECTED  DRINKING  FOUNTAIN 
SHOWED    NO    STREPTOCOCCI    INFECTION 

than  80%  of  the  fountains  and  the  water  from  11"^ 
of  them  contained  streptococci,  although  none  wei-e 
found  in  the  water  supplied  to  the  18  buildings  in  which 
the  fountains  were  located.  The  infection  was  due  to 
contact  between  the  lips  of  users  and  the  structure  of 
the  fountains,  or  to  water  falling  back  from  lips  to 
fountains,  owing  to  vertical  discharge  of  the  jet. 

To  keep  lips  away  from  the  fountain  structure  and 
water  from  falling  back  on  it,  and  to  prevent  water  from 
being  retained   in  fountains  with  cup-  or   ring-shaped 


l''iW 


TESTS   SHO\\'ED    80 t;    OF  THESE   FOT'NTAIXS    TO    BE 
INFECTED   WITH    STREPTOCOCCI 

depressions,  the  fountain  shown  herewith  was  designed. 
Three  bacterial  tests  showed  no  streptococci  on  either 
the  fountain  or  the  water  discharged  from  it.  The 
study  here  outlined  is  reported  in  detail  in  a 
paper  by  H.  A.  Whittaker,  director  of  the  Division  of 
Sanitation,  Minnesota  State  Board  of  Health  (Reprint 
No.  397,  Public  Health  Reports,  Washington,  D.C.). 
George  W.  Putnam  assisted  in  the  investigation. 
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Events  and  Economics  of  the  War 
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A  heavy  blow  against  the  I.  W.  W.  has  been  struck 
by  the  Government  in  the  indictment  and  arrest  of  over 
200  prominent  members  of  the  organization  on  a  charge 
of  seditious  conspiracy.  The  leader  Haywood  was  held 
in  $25,000  bail.  The  campaign  for  the  second  Liberty 
Loan  has  begun  with  the  objective  of  raising  a  mini- 
mum of  $3,000,000,000.  The  Trading-with-the-Enemy 
act  has  become  law,  incidentally  placing  in  the  Presi- 
dent's hands  the  long-sought  power  of  censorship  over 
the  press.  The  creation  of  an  Aircraft  Production 
Board  of  nine  members  has  been  approved  of  by  Con- 
gress. The  Senate  passed  the  $8,000,000,000  deficiency 
bill  and  adopted  the  War  Revenue  bill  unanimously  as 
amended  in  conference.  San  Francisco  ship  strikers 
have  been  ordered  back  to  work;  coal  miners  in 
the  central  field  have  demanded  an  increase  in 
wages.  The  President  has  fixed  the  retail  price 
of  coal.  Hundreds  of  German  messages  passed  through 
Swedish  channels  have  been  turned  over  to  the  Argen- 
tine ambassador  by  Secretary  Lansing. 

The  British  have  defeated  the  Turks  beyond  Bagdad, 
capturing  a  general  and  4000  men;  further  advance  was 
made  by  Haig  east  of  Ypres.  In  France,  Bolo  Pasha,  a 
native  Frenchman,  has  been  arrested  as  head  agent  for 
German  propaganda.  The  Italians  have  driven  the 
Austrians  from  heights  in  the  Isonzo  sector.  In  Russia, 
the  conflict  between  contending  factions  goes  on.  In 
Argentina,  President  Irigoyen  has  so  far  prevented  a 
declaration  of  war  against  Germany;  a  strong  sentiment 
for  neutrality  is  said  to  be  growing. 


Steel  Men  Receive  Instructions 
on  Priority 

Twenty-five  thousand  circulars,  giving  instructions  as 
to  priority  in  orders  and  work  for  all  individuals  and 
firms  engaged  in  the  production  of  iron  and  steel  and 
in  the  manufacture  of  articles  and  implements  there- 
from, have  been  sent  by  Judge  Lovett  to  manufacturers 
in  all  parts  of  the  United  States. 

The  War  Industries  Board  divided  industry  into  three 
classes,  directinK  that  preference  in  transportation  of  iron 
and  steel  and  their  products  be  given  to  them  in  the  order 
of  their  importance  as  related  to  the  conduct  of  the  war. 
Class  A,  comprising  war  work,  comes  first;  Class  B,  com- 
prising industries  indirectly  related  to  the  war,  second;  and 
Class  C,  comprising  all  other  industries,  last. 

War  orders  of  the  Allies  will  be  placed  in  Class  A,  as  will 
those  of  the  United  States.  Contracts  already  placed  by 
the  War  or  Navy  departments  or  by  the  Emerkrency  Fleet 
Corporation  will  be  placed  in  subdivision  Al.  Orders  already 
placed  by  the  Allies  will  be  put  in  A2.  Orders  and  work  in 
Class  A  will  take  precedence  irrespective  of  the  dnte  the 
orders  arc  given.  Both  Classes  A  and  B  will  be  divided  into 
subdivisions,  as  Al.  A2,  A."?.  A4,  etc.,  each  comprising  orders 
within  its  class  which  are  regnrded  respectively  ns  of  greater 
moment.  All  materials  required  in  the  manufacture  of  an 
article  will  be  classed  with  the  article  itself. 

Certificates  will  be  is,»ued  on  application  specifying  the 
classification  of  the  work.  Certificates  of  a  subsidiary 
nature  will  be  issued  on  request  for  the  furnishing  of  mate- 
rial and  articles  recjulred  in  the  manufacture  of  the  com- 
modity ordered.     Applications  for  Class  A  certificates  will 


be  made  by  the  contracting  officer  of  the  United  States 
department  making  the  purchase  and  in  the  case  of  the 
Allies  by  their  agents.  Applications  for  subsidiary  certifi- 
cates covering  materials  for  Class  A  work  will  be  made  by 
the  producer.  Applications  for  Class  B  certificates  will  be 
made  by  purchasers,  as  will  subsidiary  certificates  in 
Class  B. 


Government  Will  Purchase  Nitrate 

Ten  million  dollars  was  recently  appropriated  by  Con- 
gress for  the  purpose  of  securing  nitrate  of  soda,  at 
the  discretion  of  the  President,  and  supplying  it  to 
farmers  at  cost  for  cash.  In  regard  to  this  the  Secre- 
tary of  Agriculture  has  made  the  following  announce- 
ment: 

It  is  proposed  to  coordinate  all  the  Government  purchases 
of  Chilean  nitrate  for  this  country  through  the  purchasing 
committee  of  the  War  Industries  Board,  under  the  immedi- 
ate super\ision  of  Mr.  Baruch,  so  that  there  will  be  no  com- 
petitive bidding  for  this  material.  .  .  .  The  price  of 
nitrate  on  board  ship  in  Chile  has  greatly  increased  within 
recent  months  without  justification.  Shipping  rates  also 
have  increased.  The  increase  is  due  in  part  to  unfounded 
statements  regarding  the  demand  for  Chilean  nitrate  for 
munitions  purposes  and  for  fertilizer,  especially  in  connec- 
tion with  the  $10,000,000  recently  appropriated  by  Congress 
to  purchase  nitrate  of  soda.  As  a  matter  of  fact,  the  de- 
mands of  this  country  for  nitrate  of  soda  will  be  smaller 
than  heretofore.  .  .  .  The  quantity  which  may  be  pur- 
chased for  fertilizer  use  under  the  special  appropriation  of 
Congress  will  not  be  an  addition  to  the  quantity  normally 
used,  but  will  simply  take  the  place  in  part  of  quantities 
heretofore  supplied  to  the  farmers  through  private  agencies. 

Incorrect  rumors  caused  by  this  announcement  have 
led  the  Secretary  of  War  to  issue  the  following: 

Statements  having  appeared  in  certain  publications  indi- 
cating that  the  United  States  is  intending  to  make  at  once 
very  large  purchases  of  sodium  nitrate  for  the  purpose  of 
immediately  establishing  a  war  reserve  of  .500.000  tons  of 
that  material,  the  Secretary  of  War  authorizes  the  denial 
of  such  intention.  No  such  large  purchases  have  been  made 
or  are  contemplated,  but,  on  the  contrary,  practically  all 
the  sodium  nitrate  which  it  has  been  planned  to  procure  for 
the  gradual  building  up  of  the  war  reserve,  which  has  been 
in  progress  for  years,  has  already  been  contracted  for. 


Garfield  Rules  on  Coal  Traffic 

The  following  rulings  on  coal-traffic  questions  have 
been  made  public  by  the  Fuel  Administrator,  Dr.  Harry 
A.  Garfield: 

Operators  who  maintain  their  own  sales  department, 
whether  in  their  own  name  or  under  a  separate  name,  an.l 
di.sposc  of  coal  directly  to  the  dealer  or  consumer  are  not 
to  be  regarded  as  "jobbers"  and  may  not  charge  the  jobber's 
commission  specified  in  the  President's  proclamation  of 
Aug.   2:}. 

Free  coal  shipped  from  the  mines  subsequent  to  the  pro 
mul^ation  of  the  President's  order  shall  reach  the  dealer  at 
the  price  fixed  in  the  President's  order,  plus  only  a  propel 
jobber's  commission  (if  purchased  through  a  jobber)  and 
transportation  charges,  provided,  however,  that  in  n"  CSM 
shall  the  jobber's  commission  excee<l  ir>c.  per  ton  of  200C 
pounds. 

Coal    from    wagon    mines   or   coal    delivered    from    mines 
direct  to  the  consumer  by  wagon  or  truck  may  be  sold  at 
the   President's  price,  plus  a  sum   representing  the  cost 
hauling. 
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Coal  bought  by  a  railroad  for  its  own  use  as  fuel,  from 
a  wagon  mine,  may  be  sold  at  the  President's  price,  plus 
a  sum  representing  the  cost  of  hauling. 

If  the  claim  is  made  that  any  specific  coal  has  been  ac- 
quired by  the  dealer  in  accordanec  with  a  bona  fide  contract, 
enforceable  at  law,  existing  prior  to  the  date  of  the  order 
of  the  President  applicable  thereto,  the  burden  of  proof  is 
upon  the  dealer  and  other  parties  to  the  contract  to  estab- 
lish these  facts. 

The  effect  of  the  President's  proclamation  upon  coal 
rolling  when  the  proclamation  was  issued  is  to  be  de- 
cided by  first  ascertaining  whether  or  not  the  title  had 
passed  from  the  operator  to  the  consignee  at  the  time 
the  proclamation  became  effective. 


Second  Liberty  Loan  Launched 

The  terms  of  the  second  Liberty  Bond  issue  have 
been  announced  by  the  Secretary  of  the  Treasury. 
Subscriptions  were  opened  on  Oct.  1.  The  amount  that 
is  offered  is  unlimited,  with  $3,000,000,000  as  a  mini- 
mum. The  total  issue  will  be  for  $3,000,000,000  plus 
one-half  the  amount  of  the  oversubscription.  The 
bonds  will  mature  in  25  years  and  are  redeemable,  at 
the  option  of  the  Secretary  of  the  Treasury,  in  10  years. 
They  will  be  issued  in  denominations  of  $50  and 
multiples  of  $50  and  will  bear  interest  at  4'^c,  payable 
semi-annually,  on  Nov.  15  and  May  15.  The  terms  of 
payment  are  2'^o  upon  application,  18''r  Nov.  15,  40'^r 
Dec.  14,  and  409r  Jan.  15,  1918.  Bonds  of  this  issue 
may  be  converted  into  bonds  of  any  succeeding  issue 
bearing  a  higher  rate  of  interest  than  4'^r,  during  the 
period  of  the  war,  if  such  conversion  is  made  within 
six  months  of  the  issue  of  the  higher  rate  bonds. 


Coal  Miners  Again  Ask  Raise 

Demands  for  wage  increases  of  25  to  70%  have  been 
made  by  representatives  of  the  coal  miners  in  the 
central  competitive  field.  Specifically  they  call  for  (1) 
an  increase  of  15c.  a  ton  for  pick  and  machine  mining 
at  all  basing  points;  (2)  the  percentage  of  advance 
granted  in  machine  mining  to  bo  applied  to  all  differen- 
tials existing  between  thick  and  thin  veins;  (3)  an  ad- 
vance of  $1.90  a  day  for  all  day  men;  (4)  a  20'^c  ad- 
vance on  all  yardage  and  dead  work. 

The  demands  have  been  refused  by  the  operators,  who 
have  conferred  with  the  miners'  representatives,  on  the 
ground  that  it  was  impossible  to  grant  them  unless  the 
Government  revised  the  prices  on  bituminous  coal.  A 
plea  for  efforts  to  obtain  a  maximum  production  of  coal 
during  the  war  was  made  by  the  Fuel  Administrator, 
Dr.  Harry  A.  Garfield,  at  the  conference.  No  decision 
has  been  reached.  Although  the  advances  asked  are  only 
for  the  central  district,  the  wage  scale  operative  in  this 
field  serves  as  a  standard  for  the  rest  of  the  country. 


Dangers  of  Bureaucracy 

The  increasing  Federal  control  over  business  will 
necessarily  expand  the  Government's  payroll  and  create 
hordes  of  oflficials  of  varying  importance  and  of  equally 
varying  efliciency.  Of  course,  an  increase  in  salary  ex- 
penditure is  no  cause  for  worry  to  this  multi-billionaire 
nation,  especially  when  it  is  obtaining  genius  for  but  a 
dollar  a  year  in  so  many  cases.  But  a  situation  such  as 
is  said  to  exist  in  England  at  present  may  well  be  viewed 


with  alarm.  There,  if  we  may  believe  the  London  cor- 
respondent of  the  New  York  Evening  Post,  one  is  ever 
in  danger  of  stubbing  his  toe  over  the  omnipresent 
official. 

Dislike  of  bureaucracy  has  ordinarily  been  a  British 
characteristic.  Little  did  the  Briton  imagine  that  a  day 
would  ever  come  when  many  of  his  own  compatriots  would 
lament  that  England  was  herself  fast  developing  into  an 
official-ridden  country.  Yet  that  is  precisely  what  is  hap- 
pening now.  Lord  H.  remarked  the  other  day  in  parlia- 
mentary debate  that  new  officials  seemed  about  as  numerous 
as  iron  crosses  in  Germany. 

This  immense  expansion  of  the  civil  service  has  been  one 
of  the  inevitable  results  of  the  war.  The  emergency  has 
compelled  the  Government  to  lay  a  restrictive  and  regu- 
lating hand  upon  almost  everything.  "Control,"  in  detail, 
as  well  as  on  a  large  scale,  has  been  one  of  the  watchwords 
of  wartime,  and  you  cannot  control  the  citizen's  activities 
in  so  many  directions,  without  setting  up  a  huge  body  of 
controllers.  The  functions  of  most  of  the  old  Government 
departments  have  been  enlarged  and  many  new  departments 
have  been  created.  There  have  been  instituted  a  Ministry  of 
Munitions,  a  National  Service  Ministry,  a  Ministry  of  Food 
Production,  a  Ministry  of  Food  Control,  a  Labor  Ministry, 
a  Pensions  Ministry,  a  Ministry  of  Shipping  and,  latest  of 
all — but  who  will  confidently  say  it  will  be  the  last? — a 
Ministry  of  Reconstruction.  Each  of  them  has  had  to  find 
headquarters  of  its  own  and  to  organize  an  adequate  staff 
for  its  operations. 

What  is  happening  in  some  instances  was  thus  described 
not  long  ago  by  a  city  correspondent  of  the  Times:  "Firms 
of  the  highest  standing,"  he  said,  "have  no  objection  to  very 
heavy  taxation — they  know  that  the  war  has  to  be  paid  for 
—but  they  do  object  very  strongly  to  the  transfer  of  bus- 
inesses, which  have  taken  generations  to  build  up,  into  the 
hands  of  officials,  the  qualifications  of  some  of  whom  are 
being  strongly  criticized.  It  is  worth  remembering  that  the 
firms  have  assumed  obligations  toward  those  of  their  staffs 
who  are  now  serving  with  the  forces,  and  while  business 
after  business  is  being  transfei-red  to  Government  hands, 
their  income  derived  from  legitimate  enterprise  is  ceasing." 


Procedure    in  Controlling  Exports 
of  Gold  and  Silver 

A  statement  has  been  issued  by  the  Federal  Reserve 
Board  in  regard  to  the  export  control  of  coin,  currency 
and  bullion.    As  to  exports  of  gold  and  silver  it  reads: 

It  will  be  the  general  policy  of  the  board  not  to  authorize 
the  exportation  of  gold  unless  the  shipment  applied  for  is 
shown  to  be  connected  in  a  direct  and  definite  way  with  a 
corresponding  importation  of  merchandising  for  consump- 
tion in  the  United  States,  but  in  any  case  authorization  will 
be  granted  only  where  the  exportation  of  gold  in  payment 
for  such  merchandise  is  found  to  be  compatible  with  public 
interest.     .     .     . 

Applications  for  the  exportation  of  silver  bullion  and 
silver  coin  of  foreign  mintage  will  in  general  be  approved 
by  the  Federal  Reserve  Board  upon  recommendation  of  the 
Federal  Reserve  bank  with  which  the  application  is  filed. 

Travelers  leaving  the  country  may  carry  American 
silver  dollars,  subsidiary  silver  coins  and  silver  certifi- 
cates not  to  exceed  $200  for  each  adult;  gold  coin  or 
certificates  not  to  exceed  $200  for  each  adult. 


To  Requisition  Merchant  Vessels 

Every  American  merchant  vessel  of  more  than  2500 
tons  dead-weight  capacity  available  for  ocean  service 
will  be  requisitioned  by  the  Government  on  Oct.  15,  the 
Shipping  Board  has  announced.  In  most  instances,  ex- 
cept where  required  for  actual  Government  service, 
the  ships,  it  was  said,  will  be  turned  back  to  their  own- 
ers for  operation  on  Government  account  subject  at  all 
times  to  any  disposition  the  Shipping  Board  may  direct. 

Within  less  than  six  months  virtually  every  one  of  the 
458  American  vessels  now  available  for  ocean  service, 
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including  regular  liners,  will  be  either  in  the  service  of 
supplying  American  troops  and  warships  abroad  or  in 
trades  considered  vital  to  the  conduct  of  the  war.  The 
intention  of  the  Government  is  to  replace  ships  drawn 
from  regular  trade  routes  and  from  the  coastwise  serv- 
ice with  neutral  tonnage,  for  which  negotiations  now  are 
pending  with  neutral  governments.  Foreign  ships  will 
be  admitted  into  the  coastwise  service  by  suspension 
of  the  coastwise  shipping  laws.  A  bill  to  make  this  sus- 
pension possible  is  before  Congress. 


Oil  Legislation  in  Great  Britain 

The  possibility  of  developing  oil  in  commercial  quan- 
tities in  Great  Britain  has  been  so  impressed  upon  the 
British  Government  that  a  bill,  known  as  the  Petroleum 
(production)  bill,  was  introduced  in  the  House  of  Com- 
mons on  Aug.  15.  Its  declared  object,  according  to  the 
Mining  Journal  (London),  is  to  "vest  all  petroleum  in 
the  Government."  The  nationalization  of  mines  in  Great 
Britain,  already  effected,  has  hitherto  been  represented 
as  a  purely  temporary  movement,  but,  continues  the 
Journal  "such  a  development  as  that  now  presented  sug- 
gests that  it  may  not  be  altogether  easy  to  revert  to 
the  status  quo  ante  after  the  war."  The  waste  of 
capital  and  oil,  as  well  as  the  depletion  of  fields,  caused 
by  private  competitive  drilling,  has  apparently  been 
impressed  upon  the  Governm^t  by  its  American 
advisers. 

The  bill,  as  abstracted  by  the  Journal,  places  in  the 
hands  of  the  Government  all  rights  to  "get"  petroleum 
and  to  lease  and  define  petroliferous  areas;  it  provides 
for  the  payment  of  oil  obtained  within  the  defined  zone 
by  fixed  royalties.  It  also  prescribes  the  terms  and 
conditions  under  which  operators  must  work,  in  accord- 
ance with  schemes  to  be  fixed  by  the  Board  of  Trade, 
and  sets  up  the  machinery  necessary  for  the  purpose. 
During  the  war,  work  must  be  done  under  the  Defense 
of  the  Realm  act.  After  the  war  the  acquisition  of  sur- 
face on  which  to  drill  or  to  erect  works  may  be  made 
under  those  provisions,  by  private  bill  or  by  provisional 
order. 


Army  Motor  Truck  Standardized 

The  designing  of  the  new  standardized  military  truck 
which  must  meet  the  field-transportation  problem  of 
modern  warfare,  has  been  completed,  the  Secretary  of 
War  has  announced.  A  sample  chassis,  representing  the 
efforts  of  about  two  score  truck  specialists,  will  be  ready 
by  the  middle  of  October.  The  new  truck  will  be  made 
in  two  models,  class  A  and  class  B.  The  engine  used  in 
the  two  will  be  the  same  in  design,  except  for  slight  dif- 
ferences in  cylinder  bore,  pistons,  piston  parts,  and  rig- 
gings. Interchangeability  of  parts  will  be  possible  to  a 
large  degree.  Class  A  model  will  have  an  actual  com- 
mercial capacity  of  three  tons  and  the  class  B  model  one 
of  five  tons.  Both  trucks  will  have  a  two-wheel  drive  with 
a  speed  requirement  of  14  and  12  miles  respectively  for 
classes  A  and  B.  The  adaptability  of  the  new  trucks 
to  commercial  as  well  as  military  uses  is  indicated  by 
arrangements  now  being  made  by  a  number  of  manu- 
facturers to  produce  them  for  commercial  purposes. 


Referendum  on  Price  Control 

A  referendum  to  a.scertain  business  opinion  on  price 
control  is  being  sent  forth  by  the  Chamber  of  Com- 
merce of  the  United  States,  which  carries  a  committee 
recommendation  that  the  National  Chamber  favor  addi- 
tional legislation  to  create  authority  to  control  prices 
during  the  war.  It  is  recommended  that  this  authority 
.should  be  extended  to  all  articles  which  have  import- 
ance in  basic  industries  as  well  as  in  war,  and  which 
enter  into  the  neces.saries  of  ever>-day  life;  to  raw 
materials  and  finished  products;  to  the  prices  the  public 
pays  as  well  as  those  paid  by  the  Government;  that  it 
.should  be  administered  by  a  small  executive  board  ap- 
pointed by  the  President. 

It  is  also  recommended  that  an  agency  working  in 
harmony  with  the  board  controlling  prices  should  have 
authority  to  distribute  avaiial)le  supplies  to  tho.se  pur- 
chasers whose  needs  are  mo.st  directly  related  to  the 
public  welfare;  and  that  each  leading  industry  and 
trade  should  create  a  committee  to  represent  it  in  con- 
ference and  to  advise  with  these  agencies  and  the  board. 


Mail  Delivery  by  Airplanes 

All  military  airplanes  and  motor  vehicles  not  service- 
able for  war  purposes  or  which,  after  the  war,  may  be 
dispensed  with  for  such  use  will  be  turned  over  to  the 
Post-Office  Department,  if  Congress  acts  favorably  upon 
the  joint  recommendation  of  the  Postmaster  General  and 
the  Secretary  of  War,  already  approved  by  the  Presi- 
dent. Airplane  mail  routes  will  be  established  in  this 
country,  if  this  authority  is  obtained,  as  soon  as  any 
machines  are  turned  over  to  the  department.  Italy  and 
France  both  have  aerial  mail  routes,  the  former  to 
Sardinia  and  the  latter  to  Corsica.  Italy  is  said  to 
be  able  to  deliver  in  this  way  500  lb.  of  mail  in  two 
hours.  Discarded  motor  trucks  will  in  like  manner  be 
used  in  the  parcel-post  service. 


Inflation  and  High   Prices 

World  inflation,  as  one  of  the  causes  of  world  ad- 
vance in  prices,  is  discussed  in  the  current  issue  of 
The  Americas  issued  by  the  National  City  Bank  of  New 
York.  The  author  of  the  article,  0.  P.  Austin,  the  bank's 
statistician,  calls  attention  to  the  fact  that  world  money 
and  world  "promises  to  pay"  money  have  enormously 
increased  during  the  period  in  which  prices  have  been 
so  rapidly  advancing.  World  currency,  he  says,  has  in- 
creased 80";^  since  1013,  world  national  obligations 
142'',,  and  world  population  only  2_U,  ,  while  prices  of 
commodities  .show  advances  ranging  from  60  to  100 "^r 
in  the  same  period. 


Larger  Mint  Capacity  Urged 

Methods  to  increase  capacity  of  mints  for  coining 
subsidiarj'  silver  were  discussed  at  a  conference  in  San 
Francisco,  on  Sept.  13,  by  heads  of  various  mints  and 
superintendents  of  Government  refineries.  Dr.  R.  P. 
Baker,  director  of  mints  at  Washington,  presided.  Gen- 
eral revision  of  working  schedules,  ways  and  means  of 
increasing  coinage  and  revision  of  assay  methods  were 
among  the  subjects  for  discussion.  The  conference  was 
.said  to  be  the  outcome  of  the  advance  in  silver 
quotations. 
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Exports  Board  Conservation  List 

A  complete  list  of  the  commodities  forming  what 
the  Export  Administrative  Board  terms  its  conserva- 
tion list  has  been  announced  as  follows: 

Acetone,  alcohol,  aluminum,  ammonia  salts,  ammonia 
nitrate,  anhydrous  ammonia,  animal  fats,  arsenate  of  lead, 
arsenate  of  soda,  boiler  tubes  (iron  and  steel),  boring-  mills, 
vertical,  42  in.  and  larger,  butter,  carbolic  acid  (phenol), 
castor  oil  and  castor  beans,  caustic  soda,  chrome  nickel 
steel,  cotton  linters,  cotton-seed  oil,  cyanide  of  sodium, 
ferromanganese,  feiTosilicon,  ferrovanadium,  flax,  food- 
grains  (including,  among  others,  wheat,  barley,  com,  rice, 
oats  and  rye) ;  glycerin,  iron  and  steel  plates,  including  ship, 
boiler,  tank  and  other  iron  and  steel  plates  ^s  in.  thick  and 
heavier  and  wider  than  6  in.,  whether  plain  or  fabricated; 
lard,  lard  compound,  lathes  with  30  in.  swing  and  larger, 
mercury  salts,  nitrate  of  soda,  nitric  acid,  nitric  salts,  oil- 
v/ell  casing,  oil  cake,  oil-cake  meal,  phosphoric  acid,  phos- 
phonis,  pig  iron,  planers,  metal  working,  36  in.  wide  and 
larger;  potash  and  chlorate  of  potash,  potassium  salts, 
saltpeter,  scrap  iron,  scrap  steel,  search  lights  and  s^en- 
erators  (suited  for  army  and  navy  use),  soaps,  sodium 
sulphite,  spiegeleisen,  stearine  and  stearic  acid,  steel  billets, 
steel  blooms,  steel  ingots,  steel  sheet  bars,  steel  slabs,  sugar, 
sulphate  of  ammonia,  sulphur  and  sulphuric  acid,  sunerphos- 
phate,  tallow,  tinplate,  toluol,  tungsten,  vegetable  oils,  wire- 
less apparatus,  wheat,  wheat  flour,  wool  rags. 

Conservation  of  the  articles  on  the  list  is  neces- 
sary, the  Board  announces,  on  account  of  the  limited 
supply  and  the  needs  of  the  United  States,  in  order  that 
it  may  prosecute  the  war  advantageously.  Exceptions 
vill  be  made,  however,  when  supplies  of  these  articles 
are  destined  for  actual  war  purposes  or  when  they  will 
contribute  directly  to  the  same  end.  In  certain  unusual 
cases,  when  export  of  these  commodities  will  aid  in  the 
immediate  production  of  important  articles  required  by 
the  United  States,  licenses  will  be  granted.  The  Board 
is  discouraging  applications  by  telegraph  for  licenses. 
It  has  been  announced  that  no  preference  will  be  given 
telegraphic  applications. 


Census  of  Engineers  an(i  Chemists 
Completed 

In  connection  with  the  census  of  mining  engineers  and 
chemists,  undertaken  by  the  United  States  Bureau 
of  Mines,  in  cooperation  with  the  American  Institute  of 
Mining  Engineers  and  the  American  Chemical  Society, 
the  Bureau  has  analyzed  the  returns  in  a  forthcoming 
publication.  Of  the  22.000  names  which  have  been  clas- 
sified 15,000  are  of  men  affiliated  with  chemical  indus- 
tries and  7500  are  of  those  engaged  in  mining.  The  re- 
turns show  that  1840  of  the  mining  engineers  have  had 
actual  mining  experience  in  gold  and  silver  mines;  1758 
in  copper  mines;  1795  in  coal  mines;  1384  in  lead  and 
zinc  mines;  842  in  iron  mines  and  1045  have  specialized 
in  petroleum  geology. 

A  separate  classification  was  made  of  mining  engi- 
neers, who  have  had  more  than  one  year's  experience 
in  a  foreign  country.  Mexico  leads  this  list  with  679. 
Canada  is  in  second  place  with  384.  South  America 
comes  third  with  241.     Other  countries  in  the  list  are 


as  follows:  Africa,  74;  Australasia,  46;  Austria-Hun- 
gary, 7;  Central  America,  74;  Cuba,  68;  Belgium,  6;  Den- 
mark, 1;  France,  23;  Great  Britain,  116;  Germany,  61; 
Holland,  2;  Italy,  5;  Norway  and  Sweden,  19;  Russia, 
25;  Spain,  7;  Switzerland,  8;  Far  East,  105;  Greenland, 
3;  India,  11;  Newfoundland,  7;  West  Indies,  17. 


Defense   Council   Committees 
Reassured  as  to  Status 

In  view  of  an  ofllicial  statement  issued  by  the  Council 
of  National  Defense,  members  of  its  committees,  who 
felt  some  uneasiness  as  to  their  status  since  the  enact- 
ment of  the  food-control  law,  have  been  reassured  and 
those  who  had  submitted  tentative  resignations  have 
agreed  to  continue  to  serve.  The  Defense  Council's 
statement  is  as  follows: 

'The  function  of  all  advisory  or  cooperative  committees 
of  industry  of  the  Council  of  National  Defense  is  to  advise 
and  furnish  information  to  the  Director  of  the  Council  of 
National  Defense,  the  War  Industries  Board,  or  members 
thereof,  when  called  upon  to  do  so  or  upon  the  committee's 
own  initiative,  regarding  industries  in  their  relation  to  the 
war  needs  of  the  United  States  and  the  Allied  Governments. 

In  view  of  Section  3.  of  the  Food  Control  Law,  of  Aug.  10, 
1917,  ...  it  will  be  seen  that  in  making  recommenda- 
tions regarding  contracts  or  orders,  every  member,  agent 
or  employee  interested  as  defined  in  the  law,  must  not  only 
make  a  written  disclosure  of  his  interest  to  his  o\vn  coni- 
mittee  but  also  himself  disclose  such  interest  in  \vTiting  to 
persons  or  bodies  receiving  his  or  his  committee's  recom- 
mendation. Furthermore,  the  disclosure  .  .  .  must  be 
made  whether  or  not  members  participate  in  their  com- 
mittee's recommendations  or  actions. 


Further  Price  Increase  Needed  To 
Stimulate  Manganese  Mining 

An  increase  of  20%  in  the  price  of  manganese  ores 
would  result  in  many  western  properties  being  able  to 
double  their  production.  This  is  one  of  the  conclusions 
formed  by  J.  B.  Umpleby,  of  the  United  States  Geologi- 
cal Survey,  who  just  has  returned  to  Washington  after 
an  examination  of  manganese  deposits  at  Leadville  and 
Red  Cliff,  Colo.,  Phillipsburg,  Mont.,  Pioche,  Nev.,  Silver 
City,  N.  M.,  and  Shumla,  Texas.  The  inquiry  was 
particularly  concerned  with  the  reserves  of  ore  in  these 
districts  and  reports  will  be  immediately  prepared  for 
publication. 

Ten  producers  at  Leadville  are  shipping  ores  running 
from  20  to  25<"r  Mn.  This  ore  contains  from  25  to  30^r 
Fe.  Shipments  of  500  tons  per  day  are  being  made  of 
material  of  that  grade.  At  Red  Cliff,  Colo.,  a  consider- 
able tonnage  of  manganiferous  ores  occurs  under  a 
heavy  outcrop  and  has  been  partially  developed.  This 
material  is  of  satisfactory  grade  and  only  a  slight  ad- 
vance in  the  present  price  will  make  its  extraction 
profitable.  Phillip.sburg  is  shipping  more  high-grade 
manganese  ores  suitable  for  making  ferromanganese 
than  any  other  district  in  the  United  States.  These  ship- 
ments are  going  to  Chicago,  111.,  to  Birmingham,  Aln., 
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to  Pittsburgh  and  to  electric  furnaces  on  the  Pacific 
coast.  The  ore  runs  better  than  40''r  Mn,  contains  less 
than  5<"f  Fe  and  12  to  20^r  SiO,.  Mr.  Umpleby  finds. 
There  are  17  operators  in  the  district,  having  a  com- 
bined output  of  500  tons  a  day. 

At  Pioche  a  large  tonnage  of  ore  suitable  for  making 
spiegeleisen  is  available  but  its  value  as  a  flux,  to- 
gether with  its  lead  and  silver  content,  makes  its  sale  to 
smelteries  more  profitable.  At  Silver  City  ore  is  being 
recovered  in  considerable  quantities  from  surface  cuts. 
It  averages  16^r  Mn  and  3.5^r  Fe  and  is  low  in  silica. 
Mr.  Umpleby  believes  that  the  successful  use  of  spiegel- 
eisen at  some  of  the  steel  mills  is  certain  to  lead  other 
steel  makers  to  resort  to  its  use  and  that  this  will  in- 
crease the  demand  for  low-grade  manganiferous  ores, 
thereby  stimulating  mining  operations  in  the  mangan- 
ese-producing districts  of  the  West. 


Assessment  Bill  Passed 

Suspension  of  annual  assessment  work  on  mining 
claims  during  1917  and  1918  is  provided  in  a  bill  which 
is  now  before  the  President  for  his  signature.  The 
bill  as  it  passed  the  Senate  suspended  all  annual  as- 
sessment work  on  mining  claims  during  the  war  with 
Germany;  the  bill  as  it  passed  the  House  limited  the 
suspension  to  the  year  1917.  The  conferees  effected  a 
compromise  whereby  the  suspension  of  the  work  was 
limited  to  the  two  years.  It  is  understood  that  the  bill 
meets  the  President's  approval  and  will  be  signed  by 
him  within  the  next  few  days.  The  important  sections 
of  the  bill  now  read  as  follows : 

That  in  order  that  labor  may  be  most  effectively  used  in 
raising  and  producing  those  things  needed  in  the  prosecution 
of  the  present  war  with  Gei-many,  that  the  provision  of 
Sec.  2.324  of  the  Revised  Statutes  of  the  United  States  which 
requires  on  each  mining  claim  located,  and  until  a  patent 
has  been  issued  therefor,  not  less  than  $100  worth  of  labor 
to  be  performed  or  improvements  to  be  made  during  each 
year,  be  and  the  same  is  hereby  suspended  during  the  years 
1917  and  1918. 

Provided,  that  every  claimant  of  any  such  mining  claim 
in  order  to  obtain  the  benefits  of  this  resolution  shall  tile 
or  cause  to  be  filed  in  the  office  where  the  location  notice 
or  certificate  is  recorded  on  or  before  Dec.  31,  of  each  of  the 
years  1917  and  1918,  a  notice  of  his  desire  to  hold  said  min- 
ing claim  under  this  resolution. 

Provided  further  that  this  resolution  shall  not  apply  to 
oil  placer  loc.itnr  .■  claims  and  this  resolution  shall  not  be 
deemed  to  an.enii  or  repeal  the  publication,  entitled  ".Joint 
Resolution  To  Relieve  the  Owners  of  Mining  Claims  Who 
Have  Been  Mustered  Into  the  Military  or  Naval  Ser\-ice  of 
the  United  States  as  Officers  or  Enlisted  Men  From  Per- 
forming Assessment  Work  During  the  Term  of  Such  Serv- 
ice," approved  July  17.  1917. 


Metal  Exports  Show  Large  Increase 

Exports  of  zinc  manufactures  during  the  year  ended 
June  30  were  $66,108,686,  according  to  a  statement  is- 
sued by  the  Department  of  Commerce.  This  compares 
with  $406,208,  the  value  exported  in  the  fi.scal  year 
which  e.ided  in  1914.  Copper  and  copper  manufactures 
exported  in  the  same  fiscal  years  were  $.122,284,174  in 
1917,  as  compared  with  $146.222. .5.56  in  1014.  Aluminum 
exports  in  the  fiscal  year  ending  in  1917  were  valued  at 
$20,299,982  as  rnmpared  with  $1,101,920  in  1914.  Lead 
and  its  manufactures  show  an  increase  from  $4,122,007 
to  $16,563,290. 


New  Railroad  Laws  Recommended 

The  following  referenaum  on  proposed  railroad  legis- 
lation is  being  submitted  to  members  of  the  Chamber 
of  Commerce  of  the  United  States : 

(1)  That  provision  be  made  for  federal  regulation  of 
the  issuance  of  railroad  securities;  (2)  that  Congress 
pass  a  general  railroad  incorporation  law  under  which 
all  railroad  carriers  subject  to  the  jurisdiction  of  the 
Interstate  Commerce  Commission  may  organize;  (3) 
that  if  Congress  passes  a  railroad  incorporation  law,  all 
railroad  carriers  subject  to  the  jurisdiction  of  the  In- 
terstate Commerce  Commission,  both  those  now  existing 
and  those  hereafter  to  be  created,  be  required  to  organ- 
ize under  this  law;  (4)  in  view  of  the  fact  that  conflict 
has  arisen  with  respect  to  the  jurisdiction  of  the  Inter- 
state Commerce  Commission  over  intrastate  rates,  even 
though  such  rates  affect  interstate  commerce,  the  com- 
mittee recommends  that  the  Commission  be  given 
authority  by  statute  to  regulate  intrastate  rates  when 
those  rates  affect  interstate  commerce. 


Work  at  Northwest  and  Moscow 
Experiment  Stations 

An  ore-dressing  laboratory  has  been  established  at 
the  Northwest  experiment  station  of  the  United  States 
Bureau  of  IMines.  Two  flotation  machines,  a  ball  mill, 
a  jig  and  a  table  have  been  installed.  Work  on  copper- 
nickel  ores  will  be  the  first  undertaken.  What  is  said 
to  be  a  rapid  and  accurate  method  of  determining  tin  in 
tin  scrap  has  been  developed  at  this  station.  Ore-dressing 
equipment  also  has  been  installed  at  the  Moscow  station. 


Katahdin  Pyrrhotite  as  a  Source  of 
Sulphuric  Acid 

Pyrrhotite  deposits  in  the  Katahdin  region  of  Maine 
are  regarded  with  some  favor  by  those  who  have  re- 
cently examined  them  for  the  Government.  Large 
quantities  of  pyrrhotite  containing  30*^,  sulphur  are 
available  and  cheap  transportation  is  offered  by  return- 
ing coal  barges.  It  seems,  therefore,  that  the  deposits 
may  be  worked  at  a  profit. 


To  Examine  Black  Hills  Tin 

An  examination  of  the  tin  deposits  of  the  Black  Hills 
of  South  Dakota — as  thorough  as  can  be  made  before 
snows  render  further  work  impossible — has  been  or- 
dered by  the  United  States  Bureau  of  Mines.  It  is 
hoped  to  determine  if  tin  can  be  mined  under  present- 
day  conditions  of  high-priced  tin  and  improved  milling 
methods.  Particul.ir  attention  is  to  be  given  to  th( 
northern  hills.  The  work  will  be  conducted  by  Thoma.' 
R.  Barley  and  R.  R.  Hornor.  of  the  Bureau's  staflF. 


Potash  Bill  Signed 

The  Potash  bill  has  been  sigend  by  the  President 
No  conference  on  it  was  asked  by  the  Senate  and  it  wa 
accepted  as  amended  by  the  House  and  promptly  sen 
to  the  President.  As  it  was  known  that  he  would  sig 
the  bill,  active  efforts  looking  to  the  production  of  pot 
ash  from  Searles  Lake  had  already  begun. 
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The  Price  for  Copper 

THE  main  thing  about  the  price  of  23ic.  for  copper  is, 
of  course,  whether  it  is  going  to  produce  the  neces- 
sary supply.  Profits,  taxation,  bond  issues,  everything 
else,  are  subordinate  to  production.  Unless  there  be  the 
necessary  supply  of  coal,  iron,  copper  and  other  com- 
modities, neither  we  nor  our  Allies  can  carry  on  the 
war. 

We  are  doubtful  whether  the  price  of  232C.  is  going 
to  produce  all  the  copper  that  is  needed.  It  is  certain 
that  the  copper  production  of  North  America  in  1917  is 
going  to  be  less  than  it  was  in  1916.  So  much  time  has 
been  lost,  owing  to  the  labor  troubles,  that  it  is  im- 
possible to  make  up  for  it.  Even  if  there  had  been 
no  labor  troubles,  the  capacity  of  our  mines,  mills, 
smelteries  and  refineries  had  already  been  so  strained 
that  it  is  doubtful  if  further  increase  in  production 
could  have  been  expected. 

The  present  disorganization  of  the  machinery  of  our 
industry  is  likely  to  have  an  adverse  effect  upon  our 
getting  raw  material  from  other  countries.  It  is  true 
that  there  is  nowhere  else  whither  producers  in  South 
America  can  now  send  their  copper  for  refining,  and  it 
may  be  argued  that  they  will  have  to  accept  our  price 
willy-nilly.  But  it  must  be  remembered,  on  the  other 
tiand,  that  costs  of  production  have  risen  in  those  coun- 
tries, as  elsewhere,  that  many  of  their  producers  have 
t^ery  high  costs  indeed,  that  their  difficulties  are  further 
increased  by  the  depreciation  of  American  currency  in 
their  markets,  and,  finally,  that  the  smelters  and  re- 
finers in  this  country  who  heretofore  have  bought  their 
:opper  and  paid  them  promptly  for  it  may  no  longer  be 
ible  to  buy  it  at  all,  owing  to  inability  to  finance  the 
:ransactions.  The  old  machinery  by  which  such  busi- 
less  was  conducted  has  been  smashed  and  nobody  yet 
mows  if,  how  or  when  new  methods  can  be  devised. 

The  rising  prices  for  copper,  beginning  in  1915,  did 
lot  succeed  in  forcing  any  stupenduous  increase  in  the 
A'orld's  production.  Indeed,  if  it  had  not  been  that  In- 
spiration and  Chuquicamata  at  the  outbreak  of  the  war 
,vere  just  on  the  point  of  becoming  producers,  it  is 
:lear  that  the  world  would  not,  in  1916,  have  had  copper 
mough.  Except  for  those  two  new  producers,  the  in- 
creased output  was  in  the  main  derived  from  the  ex- 
3ansion  of  operations  by  the  older  concerns,  most  of 
ivhom,  apparently,  had  reached  their  limits  previous  to 
3ur  entry  into  the  war. 

Time  only  will  tell  whether  the  price  of  23Jc.  is  go- 
ng to  afford  copper  enough.  If  it  does  not,  our  Gov- 
ernment will  manifestly  be  obliged  to  raise  the  price. 
A.  dangerous  thing  in  this  system  is  that  the  knowledge 
is  to  whether  the  price  ought  to  be  raised  may  not  be 
lad  until  too  late.  It  is  unfortunate  that  throughout 
he  discussion  of  the  price  question  with  regard  to 
copper  there  was  a  failure  to  recognize  that  the  ma- 
or  market  for  copper  had  never  risen  to  an  extravagant 
igure,   not   even   by   comparison   with   peaceful    times, 


and  that  the  talk  of  extravagant  figures  was  pure 
buncombe  that  ought  not  to  have  obtained  credence  in 
Washington  and  ought  not  subsequently  to  have  been 
circulated  with  Government  sanction,  the  Government 
having  gratuitously  assumed  the  position  not  of  utter- 
ing a  falsehood  but  rather  of  stating  what  was  only  a 
half-truth.  And,  finally,  there  was  failure  to  recognize 
that  the  real  price  for  copper  in  the  major  market  did 
not  succeed  in  stimulating  production  unduly,  for,  had 
it  done  so,  there  would  have  been  an  accumulation  of 
stocks.  We  feel  that  in  spite  of  all  of  its  hearings,  all 
of  its  advice,  etc.,  our  Government  had  but  imperfect 
information  respecting  the  true  position  of  the  copper 
industry. 


The  Revenue  Bill 

THE  war-profits  section  of  the  new  Revenue  Bill  was 
entirely  rewritten  in  conference.  In  the  rewriting 
its  thought  and  language  were  made  more  confused  than 
they  were  in  the  bill  passed  by  the  Senate.  Nobody,  ap- 
parently not  even  the  conferees,  knows  now  what  it 
means.  How  any  group  of  men  possessing  a  high-school 
education  could  do  such  a  thing  is  beyond  comprehension. 
Even  if  Mr.  Kitchin  wanted  to  do  it,  how  could  a  scholar 
in  politics  like  Senator  Lodge  consent  to  it?  The  con- 
ferees' report  was  adopted  by  the  House  of  Representa- 
tives on  Oct.  1,  practically  with  its  eyes  shut.  However, 
there  was  a  little  debate,  in  the  course  of  which  Repre- 
sentative J.  Hampton  Moore  of  Pennsylvania  remarked 
that  if  Mr.  Kitchin,  one  of  the  parents  of  the  measure, 
desired  "to  leave  the  sylvan  recesses  of  Scotland  Neck. 
N.  C,  and  go  to  New  York,  he  could  find  ample  employ- 
ment in  explaining  to  gentlemen  there  what  the  bill 
meant." 

Out  of  the  tangle  of  verbiage  we  are  able  (or  think 
we  are)  to  unravel  the  meaning  with  respect  to  mining 
companies,  once  the  matter  of  their  invested  capital 
has  been  determined  (which,  however,  is  not  going  to 
be  an  easy  thing).  But,  once  their  capital  has  been 
determined  somehow,  apparently  they  are  allowed  an  ex- 
emption of  9<^c  thereof;  on  net  income  between  9  and 
15^,c  they  will  have  to  pay  20 '"r  ;  between  15  and  20'"f 
they  will  have  to  pay  25''c  ;  then  35'"^  on  the  net  income 
that  figures  between  20  and  25''r  of  the  capital;  45% 
on  what  falls  between  25  and  33%  ;  and  60%  of  the 
amount  in  excess  of  33 ""r  of  the  capital. 

This  is  not  an  excess-profits  tax  at  all.  It  is  not  a 
tax  on  profits  due  to  the  circumstance  of  war,  but,  as 
Otto  H.  Kahn  has  remarked,  it  is  "an  impost  on  all 
profits  over  an  arbitrarily  fixed  return  on  capital  em- 
ployed, and  the  arbitrarily  fixed  return  is  a  percentage 
inordinately  low  and  made  still  more  inadequate  by  the 
definition  of  'capital  employed'  in  an  e.xcessively  re- 
stricted sense." 

To  mining  companies  this  is  grossly  unfair.  Not 
only  are  the  best  of  them  entitled  to  a  return  of  at 
least   lO^f    upon  real  capital  but,   under  the  terms   of 
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this  bill,  only  a  few  of  them  will  obtain  the  benefit  of 
their  real  capital.  Most  of  them  were  originally  capi- 
talized at  a  low  figure  and  have  increased  their  capital 
by  legitimate  development  without,  however,  writing  it 
into  their  accounts.  It  is  properly  argued  that,  although 
a  corporation  may  not  have  resold  any  of  its  properties 
since  the  original  acquisition,  nevertheless  the  undis- 
tributed interests  in  assets  have  been  the  subject  of  sale 
over  and  over  again,  to  the  extent  that  the  stock  has 
changed  hands.  The  cost  of  a  property,  the  capitaliza- 
tion, in  such  cases  may  be  rightly  regarded  not  as  the 
original  cost  to  the  original  owners  but  rather  as  the 
cost  to  the  present  owners.  Thus  the  par  value  of  the 
shares  of  the  Utah  Copper  Co.  is  only  $10,  while  their 
market  value  during  1917  has  averaged  over  3100.  Con- 
gress does  not,  however,  recognize  such  ideas  of  capi- 
talization, and  the  operation  of  the  new  revenue  bill  is 
going  to  be  grossly  unjust  to  mining  companies  of  small 
capital,  like  Utah,  and  are  reasonable,  by  comparison 
only,  with  regard  to  companies,  like  Anaconda,  that 
have  a  large  capital.  In  determining  what  is  capital 
under  the  terms  of  the  law,  there  will  be  a  wide  ground 
for  debate  in  the  interpretation  of  what  is  "earned 
surplus  and  undivided  profits  used  or  employed  in  the 
business." 

The  entire  subject  of  the  new  revenue  bill,  in  so  far 
as  it  relates  to  war  profits,  is  too  big  and  too  complicated 
to  be  discussed  in  a  single  article.  We  shall  have  oc- 
casion to  refer  to  it  many  times,  for  it  is  going  to  be 
a  major  matter  in  the  economics  of  the  mining  industry. 


The  Second  Liberty  Loan 

THE  Second  Liberty  Loan,  the  campaign  for  which 
has  begun,  will  further  test  the  sincerity  of  America 
in  the  war.  The  first  loan  was  hailed  a  success,  but 
was  it  the  response  of  deep-rooted  patriotism  or  mere- 
ly the  result  of  exploited  emotionalism  ?  The  latter  will 
not  endure  and  the  billions  to  be  raised  will  not  be 
forthcoming  if  patriotism  be  lacking.  But  we  know 
that  it  is  not  lacking.  If  all  other  evidence  failed,  the 
ease  and  orderliness  with  which  the  National  Army  is 
being  created  is  sufficient  proof. 

Answering  those  who  maintain  that  America  has  no 
reason  to  be  in  the  war.  Secretary  McAdoo,  in  a  recent 
-speech  before  the  American  Bankers'  Association,  re- 
counted in  detail  the  causes  leading  up  to  our  entry  into 
the  struggle.    Summing  up,  he  said: 

We  had  to  fight  for  our  rights  and  so  it  is  that  we 
engaged  in  a  righteous  war — a  war  whirh  we  intend  to 
I'ring  to  a  succes.tful  issue  by  the  organizeil  might  of  this 
nation.  We  intend  to  match  organization  against  organiza- 
tion, scienre  against  science,  American  skill  against  fierman 
skill,  American  valor  against  German  valor,  and  I  have  not 
the  .shadow  of  a  doubt  that  the  victory  will  be  complete. 

The  first  essential  is  money.  .  .  .  Our  problem  is  two- 
fold: To  supply  essential  credits  to  the  Allied  governments, 
bernuse  it  is  vital  to  the  cause  that  their  strength  and  credit 
shnll  be  sustained;  and,  secondly,  to  meet  our  own  require- 
ments. 

The  new  bonds  bear  4*^^  interest  and  are  exempt  from 
all  taxes  except  state  taxes,  superincome,  excess-profits 
and  inheritance  taxes.  The  first  issue  was  exempt  from 
.such  taxes.  The  change  was  made,  said  Mr.  McAdoo, 
becau.se  should  the  Government  "continue  to  exempt 
from  supertaxes  bonds  issued  during  this  war,  the  time 
would  come  when  there  would  be  created  in  this  country 
a  class  of  people  of  Kreat  wealth,  enjoying  great  in- 


comes wholly  free  from  tax  burden.    A  grave  risk  would 
be  involved  in  such  a  policy." 

The  campaign  is  on  and  the  best  banking  brain  of 
the  country  is  directing  it.  The  loan  must  and  will 
succeed.  To  quote  Mr.  McAdoo  again,  "The  failure  of  a 
single  issue  of  Government  bonds  would  be  worse  for 
America  than  a  disaster  upon  the  field  of  battle.  We 
must  never  let  that  happen." 


The  Zinc  Committee 

THE  Committee  of  Zinc  producers  that  was  organized 
at  the  beginning  of  the  war  to  assist  the  Advisory 
Council  of  National  Defense  has  resigned.  The  members 
of  the  committee  felt  that  they  had  outlived  their  use- 
fulness, and  also  were  doubtful  respecting  the  legality 
of  their  status.  The  Lever  Bill  forbade  manufacturers 
from  acting  in  an  advisory  capacity  to  the  Government 
and  at  the  same  time  selling  material  to  the  Govern- 
ment. The  Zinc  Committee  was,  moreover,  embarrassed 
by  the  situation  in  the  zinc  market,  wherein  the  price 
for  the  metal  has  declined  below  cost  of  production  in 
many  cases,  owing  to  the  accumulation  of  unsold  stock. 
The  Zinc  Committee  did  not  feel  that  it  could  advise  the 
Government  to  pay  a  price  less  than  the  cost  of  produc- 
tion, yet,  on  the  other  hand,  it  could  not  advise  a  price 
that  would  cover  the  cost  of  production  when  spelter  was 
to  be  had  for  less  in  the  open  market. 

The  committee  of  copper  producers  has  already  be- 
come a  thing  of  the  past,  to  all  intents  and  purposes,  and 
will  be  replaced  by  a  committee  whose  sole  function  will 
be  to  distribute  orders  among  the  several  producers. 
The  Lead  Committee  has  already  been  performing  a 
similar  duty.  The  Government  is  extremely  desirous 
of  having  the  assistance  of  the  producers  in  such  a 
way  but  insofar  as  playing  any  part  in  the  negotiation 
of  prices,  the  day  of  these  subcommittees  will  soon  be 
over. 


Exit  the  L  W.  W. 

IF  the  mining  industry  of  the  United  States  had  sue! 
a  means  of  expressing  itself,  it  would  unite  with  u^ 
in  singing  a  hymn  of  joy  over  the  arrest  of  the  I.  W.  W 
leaders,  during  the  night  of  Sept.  28,  on  indictment: 
charging  seditious  conspiracy,  returned  by  a  Federa 
grand  jury.  The  hymn  might  become  a  public  psean  o 
congratulation  over  the  subsequent  news  that  William  D 
Haywood,  who  was  held  in  $2.'5,000,  and  other  leaders 
who  were  held  in  $10,000  each,  were  kept  in  jail  on  ac 
count  of  inability  to  furnish  bonds. 

The  United  States  District  Attorney's  office  issue 
statement  on  the  I.  W.  W.  activities,  saying: 

The  propaganda  of  the  defendants  consists  of  assertion 
that  "We  are  going  to  take  possession  of  the  industries  o 
this  country;  first,  because  we  want  them;  second,  becnu- 
we  are,  in  this  crisis,  possessed  of  the  power  to  'put  it  ov.  ■ 
In  addition  there  is,  running  through  nil  these  endeavor 
a  pronounced  opposition  to  the  support  of  the  war." 

The  above  impresses  us  as  being  a  ver>'  mild  aS 
thoroughly  con.servative  statement  of  the  case  again* 
the  I.  W.  W.  In  its  own  constitution,  songbooks  an 
other  publications,  that  criminal  organization  has  d( 
clared  it.self  as  advocating  murder,  rape,  the  wanto 
destruction  of  property  and  the  commission  of  near! 
all  the  crimes  on  the  calendar. 
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William  D.  Haywood,  the  leader  of  this  wicked  or- 
ganization, is  one  who  is  especially  well  known,  but  not 
favorably,  to  the  mining  industry  of  the  United  States, 
daving  been  an  erstwhile  associate  of  Charles  H.  Moyer 
in  the  Western  Federation  of  Miners.  During  their 
regime  that  organization  was  committed  to  a  criminal 
career  and  it  left  a  trail  of  murder,  arson  and  general 
outrage  through  the  Western  states,  which  culminated  in 
the  assassination  of  Governor  Steunenberg,  of  Idaho, 
for  which  Moyer  and  Haywood  were  put  on  trial.  One 
it  their  previous  associates  and  tools — Harry  Orchard 
— was  a  witness  against  them  in  the  Steunenberg  case. 
He  charged  Moyer  and  Haywood  with  being  the  direct 
instigators  of  the  series  of  crimes  that  had  stirred  up 
:he  West,  including  the  assassination  of  Governor 
Steunenberg.  The  jury  in  the  case  refused  to  credit 
Harry  Orchard,  and  acquitted  Moyer  and  Haywood,  but 
nany  people  in  the  mining  industry  have  always 
Deen  of  the  opinion  that  Harry  Orchard  told  the  truth. 
Sometime  afterward  Moyer  and  Haywood  parted  com- 
pany, Haywood  directing  his  attention  to  the  develop- 
nent  of  violence,  while  Moyer  pretended  to  work  in 
Dehalf  of  labor  in  more  peaceful  ways  although  he 
experienced  (if  he  did  not  incite)  stormy  periods  at 
Lake  Superior  and  elsewhere. 

We  hope  that  the  Government  will  now  see  to  it  that 
Haywood  is  kept  in  a  place  where  he  will  be  unable  to 
io  more  harm.  It  has  been  pointed  out  by  officials  of  the 
government  that  a  large  number  of  the  men  indicted 
ivith  Haywood  are  natives  of  Austria  but  we  regret  to 
notice  among  the  list  a  disagreeably  large  proportion  of 
nen  of  purely  American  names. 


Upkeep  of  Drill  Steel 

Elsewhere  in  this  issue  we  have  published  an  article, 
3y  George  H.  Oilman,  on  an  "Ideal  Shop  for  Sharpening 
Drill  Steel,"  which  will  not  only  be  of  exceptional  in- 
;erest  but  also  of  specific  adaptable  value  to  all  mine 
)perators  in  connection  with  their  problems  of  reducing 
;he  cost  of  machine-drill  expense  per  ton  of  production. 
Mr.  Oilman,  as  an  engineer  of  wide  experience  in  the 
leld  of  machine  drills  and  machine  drilling,  has  given 
as  an  authoritative  presentation  of  an  important  sub- 
ject, the  outcome  of  long  study  and  extensive  research 
it  the  mine  and  in  the  factory.  The  best  in  labor-saving 
equipment  that  could  be  found  in  actual  use  through- 
3ut  the  mining  districts  of  the  country  has  been  collect- 
ed, remodeled  where  advantageous,  designed  where  mis- 
sing or  insufficient  and  then  classified,  grouped  and  ar- 
ranged into  one  practical  standard  workshop  designed 
;o  do  one  thing — that  thing  being  the  collecting,  sort- 
ng,  cutting,  forging,  gaging,  tempering,  inspection  and 
edistribution  of  rock-drill  steel  so  as  to  yield  the  best 
here  is  in  drill  bits  and  shanks  on  the  greatest  possible 
;cale  with  the  minimum  amount  of  labor  and  time, 
livery  progressive  mine  manager  must  recognize  the 
.'alue  of  Mr.  Oilman's  contribution  to  his  needs,  its  ex- 
cellence and  its  value  in  practical  adaptability  to  his 
■onditions.  A  standard  has  been  set  for  "doing  our 
)it"  at  the  mines.  Everything  has  been  given,  floor 
)lans,  dimensions  and  details.  Illustrations  of  special 
;teel  cars  and  all  the  equioment  for  each  and  every  step 
n  the  process  of  turning  out  large  quantities  of  per- 


fectly forged  and  tempered  drills  have  been  provided, 
and  the  cycle  of  operations  studied  and  standardized  to 
eliminate  every  possible  lost  motion.  This  paper  should 
be  given  serious  attention  by  every  mining  engineer  in 
the  country. 


BY  THE  WAY 


The  man  who  in  stock  exchange  gambling  indulges 
should  buy  on  the  breaks  and  sell  out  on  the  bulges, 
but  be  sure  that  you  do  not  make  any  mistakes  as 
to  which  are  the  bulges  and  which  are  the  breaks. 


Up  in  the  Minnesota  iron  country  the  Indolent  Wards 
of  Wilhelm,  commonly  known  as  I.  W.  W.'s,  meditated 
fomenting  a  general  strike.  They  did  not  meet  with 
any  great  success,  however,  especially  at  Biwabik.  Even 
the  most  ignorant  of  the  miners  quickly  absorbed  the 
meaning  of  the  following  notice: 

TO  THE  MINERS  OF  BIWABIK  AND  VICINITY 

Having  duly  considered  all  strike  demands  which  have 
been  made  by  anyone  discontented  in  Biwabik,  we  have 
come  to  the  conclusion  that  they  are  without  merit,  and  we 
believe  that  the  influence  which  is  brought  to  bear  upon 
those  desiring  to  work  is  promoted  by  our  public  enemy. 

Therefore,  as  loyal  citizens  of  Biwabik  and  of  the  United 
States,  and  as  citizens  desirous  of  maintaining  the  utmost 
efficiency  of  our  Government  in  time  of  war,  we  desire  to 
express  ourselves  as  being  entirely  out  of  sympathy  with 
any  strike  movement  at  this  time. 

Furthermore,  we  feel  that  agitators  are  agents  of  our 
public  enemy  and  should  be  dealt  with  as  such.  Our  town 
is  not  large  enough  for  agitators,  meetings  or  parades,  but 
our  citizens  are  big  enough  to  enforce  the  laws. 

Biwabik  Commercial  Club 

(Of  Which  Every  Loyal  Citizen  in  Town  Is  a  Member). 


Mark  L.  Requa,  one  of  our  distinguished  mining  en- 
gineers, is  one  of  the  "doUar-a-year"  men  who  are  help- 
ing Hoover  in  the  food  administration.  Requa  recently 
addressed  the  National  Bankers'  Convention  at  Atlantic 
City.  So  strong  an  impression  did  he  create  that  a  vote 
of  thanks  was  extended  to  him,  an  unusual  honor.  One 
banker  arose  and  expressed  the  belief  that  food  con- 
servation and  food  control  were  more  important  than 
selling  Liberty  Bonds.  Mr.  Requa,  who  was  applauded 
again  and  again,  paid  high  tribute  to  the  "dollar-a- 
year"  volunteers  who  are  helping  the  Food  Administra- 
tion solve  its  problems.  From  all  parts  of  the  country 
they  came  at  a  moment's  notice,  dropping  important 
enterprises,  to  work  early  and  late  at  their  desks  in 
Washington.  Herbert  C.  Hoover,  Mr.  Requa  said,  be- 
lieves that  democracy  and  self-government  in  business 
are  on  trial.  The  business  of  the  country  is  having  an 
opportunity  to  operate  under  its  own  rules  in  furthering 
the  Government's  activities.  Thus  far  it  has  not  been 
necessary  in  a  single  case  to  invoke  the  wide  powers 
given  to  the  President  to  commandeer  products  and  fix 
prices.  Mr.  Requa  urged  the  bankers  to  preach,  when 
they  return  home,  the  merits  of  raising  hogs,  which,  he 
said,  were  at  present  the  country's  most  valuable  food 
product.  Should  the  war  end  suddenly,  there  will  be  a 
plethora  of  wheat  and  sugar,  but  meats  would  be  seri- 
ously short.  Europe  is  confronted  with  the  specter  of 
starvation — making  our  own  food  regulation  a  matter  of 
international  importance. 
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September  Mining  Dividends 

Dividends  disbursed  in  September,  1917,  by  mining 
companies  reached  a  high  total  but  amounted  to  a 
little  less  than  in  the  same  month  last  year.  There  were 
some  increases  but  practically  all  of  them  were 
offset  by  a  decrease  in  Butte  &  Superior  from  $6.25  per 
share  to  $1.25,  and  by  the  payments  by  companies  last 
year  which  do  not  appear  in  the  present  list,  such  as 
Champion  ($640,000),  United  Globe  ($414,000),  Cardiff 
($125,000),  Utah  Apex  ($132,050).  and  Consolidated 
Interstate  Callahan  ($697,485).  The  last-named  com- 
pany passed  its  dividend  in  September,  the  directors  hav- 
ing decided  on  this  course  because  of  the  war,  increased 
cost  of  production,  and  war  taxes,  which  make  it  ad- 
visable to  build  up  a  strong  reserve.  Payments  by  43 
United  States  mining  and  metallurgical  companies  mak- 

Tnited  States  MininKand  Metallurgiral 

Companies                        Situation                      Per  Share  Total 

Am    Sm   anrl  Hef  ,  com U.  S.-Mex.  $1    50  $914,970 

.Am    Sni    and  Ue(.,  pfd     U.  S.-Mel.  175  875.000 

.Argonaut  Cons  .  K    Calif.  (0  20.000 

B:g  Creek  Ix'aainji.  s.  1 Ida.  50  2.500 

Blaekhawk  Leasing    Ida.  .  10 

Bloekhousc.  « Wis  100  20.000 

Bunker  Hill  4:  Sullivan,  I.  B Ida.  50  163.500 

Butte  A  .'Superior.  • Mont.  I    25  362.746 

Caledonia,  f  s      Ida.  03  78. 1 50 

Calumet  &  .Arir,  c Aril.  3  00  1.927,386 

Calumet  &  Hecla.  0 Mieh.  25  00  2.500.000 

Chino.e    • .N.  M.  2  50  2.174.950 

Copper  nange.  c.    Mich.  2  50  987.500 

Cres.on.g.s     Colo.  .10  122.000 

EasternTale     Vt.  .15  10.454 

Electric  Point.  I       Wash.  .05  23.812 

Federal  Min.  &  Sm.,  pfd   U.S.  175  209.757 

Golden  Cycle,  g     Colo.  03  45.000 

Grand  Uulch      Arli.  .05  11.992 

Granite  Gold       Colo.  .01  16.500 

Hecla.l.s Ida.  15  150,000 

Hom...take,g     SD.  65  163.254 

Internat    Nickel U.S.-Can.  150  2.510.076 

Kennecotl.  c        I    50  4.170.874 

Ixwn  Lak».  c         Wash.  .01  12.917 

M   A  A   Mining,  s Wis.  .25  6.000 

.Ma-mn.  c      Ariz.  50  120.000 

Nevada  Con.  c     Nev.  I   00  1,999.457 

•Nevada  HilU      Nev  .05  53.284 

.North  Star,  g      Calif.  20  50.000 

Old  Dominion,  c Aril.  100  297.071 

Oroville  Dredg     Calif.  12  82.385 

Phelps,  Dodge  Corpn L'.  S.-Mex.  8  00  3,600,000 

tluincy,  c Mich.  5  00  550.000 

RayCon.e      Aril.  100  1,577.179 

Richmond.  I.  !<      Ida.  02  16.800 

.It   Jo«»-ph  Uad Mo.  125  1,761,952 

United  Copper      Wash.  01  10,000 

United  Eastern,  g   Aril.  05  68,150 

Unite.l  Verdt.  c    Aril.  1    50  450,000 

Utah  Con,  c     Utah  100  300,000 

Utah  Copper   Utah  3  50  5.685.715 

Vak,  ..[         Colo.  07  70.000 

Yellow  Pine.  I.  I Nev.  03  30.000 

Yukon  Gold,  g Alas.  071  262.500 

»      Canadian,  Mexican  and  8o. 

American  Compaaies             Situation  Per  Share  Total 

Cerro  de  Pasco,  c So  Am.  J150  $999,999 

Medley,  g              B.C.  50  60.000 

Kerr  fjike.  s        Ont.  25  1 50,000 

.Melntvre  Porcupine.  »      Ont.  05  180.514 

Meiicn  Mine.,  o?  El  Oro,  g  8           .  Moi.  168  302.400 

.Mining  Corpn   n(  Canada,  s Ont.  18|  311.260 

North  Am   .Magnesite     Que.  5  00  9.350 

Hamblrr-Carihtxi,  g   B.  C,  01  17,500 

Utica  Mines,  Is  B.  C.  02  32.000 

Holding  Companies  Situation                     Per  Share            Total 

C;<n  rsl  Dev  U   ,«                               $2  00  $240,000 

't  ukon- Alaska  Trust  t  00                203.433 
*  Liquidation  payment 

ing  public  reports  amounted  to  $34,463,831,  as  compared 
with  $34,536,408  in  the  corresponding  month  last  year. 

Canadian  and  Mexican  companies  paid  $1,(163,004  in 
September,  1917.  and  $899,678  a  year  ago.  Dome  Mines, 
which  disbur.sed  $200,000  last  September,  passed  its 
dividend  this  year,  the  reason  being  the  difficulties 
caused  by  the  labor  shortage. 

Holding  companies  paid  $443,433  in  September.  1917. 
and  $1,583,492  last  year,  the  difference  being  due  main- 
ly to  the  dissolution  of  the  Old  Dominion  Co..  of  Maine, 
which  paid  $880,059  last  September. 


The  totals  for  the  first  nine  months  of  the  year  are 
as  follows:  United  States  mining  and  metallurgical 
companies.  $169,327,207;  holding  companies,  $4,631,222; 
Canadian,  Mexican,  Central  and  South  American  com- 
panies, $15,094,720. 

It  is  interesting  to  note  that  the  porphyry  copper  com- 
panies did  not  change  the  amount  of  their  quarterly  dis- 
bursements but  designated  them  differently.  In  the 
case  of  the  September  dividends  and  also  those  of  July 
the  terms  "regular"  and  "extra"  were  dropped  and  a 
certain  portion  was  distributed  as  a  return  of  capital. 
Details  of  September  dividends  were  as  follows:  Utah 
Copper,  regular  quarterly  of  $1.75  and  capital  distribu- 
tion of  $1.75;  Chino,  regular  quarterly  of  $1.25  and 
capital  distribution  of  $1.25;  Ray  Consolidated,  regular 
quarterly  of  50c.  and  capital  distribution  of  50c.;  Nevada 
Consolidated,  regular  quarterly  of  50c.  and  capital  dis- 
tribution of  50c.  Kennecott  Copper  Corporation  also 
did  not  change  the  amount  of  its  dividend  ($1.50)  but 
designated  75c.  of  it  as  capital  distribution. 


Minerals  Separation  Denies  Allegations 

Minerals  Separation  North  American  Corporation  has 
made  the  following  statement,  denying  charges  that  it 
is  controlled  by  German  interests: 

This  coiTJoration  was  organized  under  the  laws  of  the 
State  of  Maryland  in  December,  1916,  with  the  full  consent 
of  the  British  government  specially  obtained  in  September, 
1916,  as  the  successor  of  Minerals  Separation  American 
Syndicate  (1913),  Ltd.,  a  British  company.  The  directors 
of  Minerals  Separation  North  American  Corporation  are, 
and  have  been  since  orpanization;  John  Ballot,  chairman 
and  managing  director  of  Minerals  Separation,  Ltd..  and 
chairman  and  managing  director  of  the  former  Minerals 
Separation  American  Syndicate  (1913),  Ltd.;  S.  Gregory, 
director  of  Minerals  Separation,  Ltd.,  and  vice-chairman 
and  managing  director  of  the  former  Minerals  Separation 
American  Syndicate  (1913),  Ltd.;  Frank  Altschul.  partner 
of  the  firm  of  Lazard  Freres  and  an  officer  in  the  Americ.in 
Ordnance.  These  are  the  only  directors  and  they  have 
absolute  control  of  the  affairs  of  the  company. 

Until  August,  191G,  the  British  company.  Minerals  Sepa- 
ration American  Syndicate  (1913),  Ltd.,  was  represented 
in  America  by  agents  with  the  special  authority  of  the 
British  government.  As  an  incident  of  the  organization  of 
the  present  American  corporation  that  agency  and  repre- 
sentation were  discontinued.  There  is  not  a  single  alien- 
enemy  shareholder  of  the  corporation. 

The  policv  of  the  company  always  has  been,  and  now  is. 
to  encourage  the  production  of  metals  and  particularly  those 
needed  for  war  purposes.  With  the  decisions  now  in  favor 
of  the  corporation  and  its  undoubted  right  to  seek  and 
obtain  preliminary  injunctions  against  infringers  it  has 
refrained  from  doing  so  solely  for  the  purpose  of  not  ham- 
mering the  industry  and  not  reducing  the  output  of  metals 
so  vital  to  the  successful  operation  of  the  .•\llied  powers. 
A  recent  example  is  the  consent  that  has  been  given  to  th* 
continuance  of  infrineement  by  the  Butte  &  Superior  Min- 
inc  Co.  until  the  termination  of  the  suit  airainst  that  com- 
pany. The  court  had  adjudged  the  absolute  right  of  Min- 
erals Separation  to  an  injunction  but  it  was  state  1  l>y 
counsel  for  Minerals  Separation  that  if  this  injunction  would 
cause  a  shutdown  of  the  defendant's  mill,  the  plaintiff  would 
consent  to  such  terms  as  would  permit  defendant's  infring- 
inir  operations  to  continue  pending  the  termination  of  the 
suit.  The  defendant  admitted  that  the  injunction  woidd 
cause  a  shutdown  and  the  only  question  debated  was  what 
these  terms  should  be. 

The  court  ordered  the  filing  of  a  bond  for  $2,500,000 
the  monthlv  deposit  in  court  of  all  profits  from  operatioj 
of  the  defen<lant.     A   few  days  later  it  was  stated  by 
president  of  the  Butte  &  Superior  Mining  Co.  that  the  bod 
ordered  by  the  court  could  not  be  obtained  and  it  was  8u| 
gested  that  in  lieu  of  the  bond  the  defendant  should  subn 
to  an   iniiinction  airainst  disposing  of  its  assets  otherwi< 
than    in    the   ordinary   course   of   its    business   pending   tte 
termination  of  the  suit.     This  was  consented  to  oy  Minerajp 
Separation  although  it  involved  relinquishment  of  absoluM 
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security  for  $2,500,000.    This  consent  awaits  the  approval  of  companies  will  be  pulled  off."     Mr.  Gillie  turned  down 

the  court  and  therefore  no  further  particulars  can  be  given  t^eir  proposition  and  the  International  Brotherhood  of 

at  the  present  time.     The  company  stands  ready  to  hcense  t^,     ,    ■     ,  ,^,     , 

any  and  every  responsible  concern  to  utilize  its  process  for  Electrical  Workers  Local  No.  65,  walked  out. 
the  benefit  of  the  Allies  and  to  increase  as  much  as  possible  On  June   12  a  general  strike  was  called  among  the 

the  production  of  metals.  ^   ,,  .   .,      ,,.         ,  miners   in   Butte.      This   strike  was   not   very  effective 

It  mav  be  of   interest  to  report  that  the   Minerals         i.-i     •  i    t-         i     i  j      -d  tu  j 

^.'     ^^    ^,     .         .         ^   ^        ,.       ,         ,      ,   „„,.  until  picketing  started.     Both  men  and  women  among 

Separation  North  American  Corporation  has  about  275  4.,      ir-  j    a     t  •  ^     *.  j     ■  1    4.-  j  xv.       <. 

,        ,    , ,  ,      ,  „  ^  ., .  ,        ,  .     ,  ^  the  Finns  and  Austnans  started  picketing  and  threat- 

shareholders,  of  whom  all  are  British  subjects  except  .  i-i      1      u     4.  mr'     c  1.1.  4.  j  r  1 

.      ,         .         „,,,.,  „  .,.  ,  ening  until  only  about  50 '^0  of  the  men  reported  for  work. 

four  who  are  in  America.    The  directors  are  Britishers  au     4.  4-i,-     *-•        iu      a  j     r-  n/r-    •        /-        ^ 

,  _,       ,    .,4.    ,    ,     ,      .  .    .,     TT   o,   ^    1  About  this  time  the  Anaconda  Copper  Mining  Co.  of- 

except  Frank  Altschul  who  is  now  in  the  U.  S.  Ordnance  j?      j  4.1.  1      4?  u         •    4.1. 

■p,        1        4.  lered  the  new  scale  of  wages  shown  in  the  accompanying 

table.     Conditions  were  improving  when  the  more  radi- 
cal  element  organized  and  went  up  to  Anaconda,   en- 
Wage  Scale  and    Labor  Conditions   in        couraged  by  the  promises  of  Jeannette  Rankin,  congress- 

Montana    Copper    Industry  ^Tl    ^'°'"     Montana     who     is     reported    to     have 

'^'^                           '  told    the    unions    that    they    were    right    and    that    if 

Special  Correspondence  they   stuck   it   out   the    Government    would   take   over 

There  seems  to  be  more  or  less  misconception  regard-  the    entire    works     and    pay     them    just     what    they 

ing  labor  conditions  in  Montana,  particularly  about  the  desired.      This    radical    element    succeeded    in    getting 

wages  paid  to  men  engaged  in  and  about  mines.     How-  the  smelter  men  to  quit  and  on  Aug.  24  the  smeltery  was 

ever,  when  facts  are  presented  in  a  concrete  form,  many  forced  to  shut  down.     This  made  it  necessary  for  the 

people  will  experience  a  yearning  to  be  on  the  payroll  of  mines  in  Butte  to  close  because  there  was  no  place  to 

COMPAR.\TIVE  SLIDING-SCALE  WAGE  RATE  OF  PRINCIPAL  OCCUPATIONS  AT  THE  MINES  AND  REDUCTIONS  WORKS 

OF  BUTTE,  ANACONDA  AND  GREAT  FALLS 

(Based  on  the  Price  per  Pound  of  Electrolytic  Copper  at  New  York) 

Under            15c.    and  I7c.  and           19c.  and  2Ic.  and  23c.  and  25c.  and  27c.  and  29c.  and 

15c.            Under  17c.  Under  19c.  Under  21c.  Under  23c.  Under  25c.  Under  27c.  Under  29o.  Under  3lc.§ 

Oldt    Newt    Old     New  Old      New  Old      New  Old     New  Old      New  Old  New  Old  New  Old  New 
Miners,  all  underground  men  engaged  in 

mining $3  50  $3  50  $3.75  $4.00  $4.00  $4.25  $4.25  $4.50  $4.25  $4.75  $4.25  $5.00  $4.50  $5.25*  $4. 50  $5.50  $4.75  $5.75 

Miners  in  shaft,  station  cutting  and  winzes    4  00     4.00     4  25     4.50  4.50     4.75  4.75     5.00  4  75     5.25  4  75     5.-50  5.00  5.75  5,00  6.00  5.25  6  25 
Blacks'iiiths,  carpenters,  machinists,  elec- 
tricians, boilermakers,  painters 4.50     4.50     4.75     4.75  4.75     5.00  5.00     5  25  5  00     5  50  5.00     5.75  5,25  6.00  5.25  6  25  5.50  6  50 

Helpers  for  craftsmen     3.50     3  50     3.75     3  75  3  75     4.00  4  00     4  25  4.00     4  50  4  00     4  75  4.25  5.00  4.25  5.25  4  50  5  50 

Hoisting  engineers  (first  motion) 4.50     5  00     4  75     5  25  5  00     5.50  5.25     5  75  5  25     5  00  5  25     6  25  5  50  6.50  5  50  6  75  5  75  7  00 

Hoisting  engineers  (geared) 4.00     4  50     4  25     4  75  4  50     5  00  4  50     5  25  4  75     5.50  4  75     5.75  5  00  6.00  5  00  6  25  5  25  6  50 

Boiler  cleaners 3  75     4  00     4  00     4  25  4  00     4  50  4  25     4  75  4  25     5  00  4  50     5  25  4  75  5.50  4  75  5  75  5  00  6  00 

Boiler  cleaners' helpers   3  00     3.50     3  25     3  75  3  25     4  00  3   50     4  25  3  50     4  50  3  75     4  75  4  00  5.00  4  00  5  25  4  25  5.50 

Diamond  drill  runners 4  00     4  00     4  25     4  50  4.50     4  75  4.50     5.00  4  75     5   25  4  75     5,50  5  00  5.75  5.00  6  00  5  25  6.25 

Stationary  engineers 4  00     4  50     4  25     4  75  4  50     5.00  4  50     5  25  4  75     5  50  4  75     5  75  5  00  6.00  5  00  6  25  5  25  6  50 

Firemen 3.50     4  00     3  75     4  25  4.00     4  50  4  00     4  75  4  25     5  00  4  25     5  25  4.50  5.50  4.50  5.75  4  75  6  00 

Laborers,  special 3.50     3.50     3  50     3  75  3.50     4  00  3  50     4  25  3  75     4  50  3  75     4  75  4.00  5.00  4  00  5  25  4  25  5  50 

Laborers 3.00     3  00     3  25     3.25  3  25     3  50  3.50     3  75  3  50     4  00  3.75     4  25  4  00  4.50  4  00  4  75  4  25  5  00 

Drivers,  locomotive,  surface 3  50     3  50     3.75     3  75  3  75     4  00  4  00     4  25  4  25     4  50  4  25     4  75  4  50  5.00  4  50  5   25  4  75  5  50 

Pumpmen 4.00     4  50     4  25     4.75  4.50     5  00  4  50     5  25  4  75     5  50  4  75     5.75  5  00  6.00  5  00  6.25  5  25  6.50 

Shift  bosses 5.00     5  00     5.25     5.50  5.50     5.75  5.50     6  00  5  75     6  25  5.75     6.50  6  00  6.75  6.00  7  00  6.25  7.25 

Statioutenders 4.00     4  00     4  25     4  50  4.50     4  75  4  50     5  00  4.75     5  25  4.75     5.50  5.00  5.75  5.00  6  00  5   25  6  25 

Teamsters  and  stablemen 3  25     3  25     3.50     3.50  3  50     3  75  3  50     4  00  3  75     4.25  3  75     4.50  4.00  4.75  4  00  5  00  4   25  5  25 

Tool  sharpeners 4  00     4  50     4.25     4.75  4  25     5  00  4.25     5  25  4.50     5  50  4.50     5.75  4.75  6.00  4  75  6  25  5.00  6.50 

*  Hea\*y-faced  type  indicates  the  minimum-wage  rate  set  by  the  agreement  fixing  the  price  of  copper  at  235  c.  per  pound. 

t  Under  the  columns  "Old"  are  tabulated  the  rates  in  effect  prior  to  July  1 ,  1917. 

t  Under  the  columns  "New"  are  tabulated  the  rates  in  effect  from  July  1,  1917.  till  the  time  the  price  of  copper  was  fixed. 

§  The  schedule  did  not  stop  at  31c.  but  continued  as  per  the  foregoing  increase  at  the  rate  of  25c.  for  each  unit  of  advance  in  the  market  price  of  copper. 

such  a  concern  as  the  Anaconda  Copper  Mining  Co.,  store  the  ore.  The  Metal  Trades  Council,  which  is  corn- 
accepting  the  generous  rate  of  pay  without  a  murmur  of  posed  of  21  different  unions,  had  passed  on  and  accepted 
ingratitude.  The  complications  which  recently  resulted  the  new  scale  of  wages  offered  by  the  Anaconda  Copper 
in  the  shutting  down  of  the  Anaconda  works  were  due  to  Mining  Co.,  but,  in  spite  of  that,  these  individual  unions 
the  usual  machinations  of  organizers  (more  aptly  violated  the  council  ruling  and  walked  out  anyway, 
termed  disorganizers)  who  so  constantly  foment  such  W.  H.  Rogers,  the  Federal  mediator,  came  and  in- 
interruptions  of  industry.  vestigated  conditions  and  on  Sept.  11  a  general  meeting 
The  initial  trouble  was  between  the  electrical  men  and  was  held  in  Anaconda  and  the  union  voted  to  reconsider 
the  Montana  Power  Co.  The  men  asked  for  $6  instead  the  offer  of  the  new  wage  scale.  As  a  result  they  ac- 
of  $5  per  eight-hour  day  and  also  for  5u  days  per  week  cepted  this  scale  and  at  once  they  began  signing  cards  re- 
and  other  concessions.  It  seems  that  the  Montana  Pow-  questing  to  return  to  work  (this  in  Anaconda  at  the 
er  Co.  was  reluctant  to  comply  with  all  their  requests,  smeltery),  about  1800  having  been  signed  when  the  corn- 
Through  the  union  of  the  I.  W.  W.  and  other  organiza-  pany  decided  to  open  up  again.  Work  was  resumed  at 
tions  they  got  the  mechanics  of  the  Anaconda  Copper  Anaconda,  Butte  and  Great  Falls.  It  seems  almost  as- 
Mining  Co.  stirred  up  and  this  union  then  sent  a  com-  sured  that  German  money  has  been  very  instrumental 
mittee  of  three  to  present  demands  to  John  Gillie,  gen-  if  not  solely  the  cause  of  this  unrest. 

eral  manager  of  the  Anaconda  company.  The  mines  are  

buying  power  from   the   Montana   Power   Co.   and   the  jjj^^^  .^^  ^^.j,,  Through  Coal  Mines  has  been  established 

union  evidently  tried  to  use  this  fact  as  an  argument,  ;„  ^^  Circuit  Court  of  Marion  County,  Illinois,  by  Judge 

as  they  stated  that  their  committee  had  been  instructed  Thomas  Jett,  in  an  injunction  proceeding  brought  by  the 

to  present  the  following  demands :    "Unless  the  mining  Chicago-Sandoval  Coal  Co.  to  restrain  the  Southwestern  Oil 

companies  will  bring  pressure  to  bear  to  have  the  Mon-  Co.  from  drilling  an  oil   and   gas  well   thi-ough   the  mine. 

^  ^  „  ,.,  J  ,,,  ..  The  case  was  dismissed  with  costs   against  the  coal  com- 

tana  Power  Co.  grant  their  demands,  and  the  mining  ^^^^^  ^^  condition  that  the  hole  be  drilled  through  one  of 

companies    grant   the    demands    recently   made   by    the  ^jjg  ^line  pillars  that  are  permanently  left  to  support  the 

miners,  the  members  of  No.  65  employed  by  the  mining  surface. 
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Personals 


J.  M.  Lovejoy.  geoloEist,  with  the  Pro- 
ducers Oil  Co.  since  iai6.  has  been  com- 
missioned  a  lieutenant. 

O.  P.  Watson,  metallurBlst,  has  returned 
from  Chile  where  he  was  connected  with 
the   Braden   Copper  Company. 

Frederick  O.  Clapp,  chief  of  the  petroleum 
division  of  the  Associated  Geological  Engi- 
neers, is  in  Kansas  and  Oklahoma. 

Rush  M.  Hess,  manager  of  the  United 
Mines  Co.  of  Arizona,  is  visiting  in  the 
EJast  and  will  be  in  New  York  about  Oct.  1. 

Thomaa  Nellnon,  metallurgist,  lately  re- 
turned from  Siberia,  will  sail  for  the  Philip- 
pines early  in  October  on  professional  busi- 
ness. 

James  .s.  DoDElas,  president  of  the  United 
Verde  Extension  Mining  Co,  has  gone  to 
France  to  engage  in  active  Red  Cross 
work. 

J.  N.  Popham,  who  is  operating  the 
Abangarez  Goldflelds'  properties  under 
lease  in  Costa  Rica,  arrived  in  New  York 
on   Oct.    1. 

Victor  ZicBler  is  the  new  head  of  the  de- 
partment of  geologj-  and  mineralogy  at  the 
Colorado  School  of  Mines  and  M.  F.  Cool- 
baurh   is  professor  of  chemistry. 

Charles  F.  Williams,  formerly  with  the 
ToMopah-Belmont  Co..  has  been  commis- 
sioned a  lieutenant  in  the  Engineer  Corps 
and    is    stationed    at    Fort    Leavenworth. 

Dnke  of  Devonshire,  Governor  General 
of  Canada,  is  making  a  tour  of  the  mining 
districts  of  northern  Ontario — the  first  visit 
ever  paid  to  this  section  by  a  governor- 
general. 

E.  I..  Hermann,  engineer  of  the  Hancock 
Con.TOlidated  Mining  Co..  at  Hancock, 
Mich.,  has  been  appointed  assistant  super- 
intendent, and  F.  C,  Schwartienberg,  en- 
gineer. 

H.  B.  Pnlslfer,  formerly  a  member  of  the 
faculty  of  Armour  Institute  of  Technology, 
Chicago,  has  been  named  professor  of  metal- 
lurgy of  the  Montana  State  School  of  Mines. 
Butte.   Montana. 

Prof.  W.  <i.  Ilaldane  has  resigned  his 
position  in  the  department  of  metallurgy  at 
the  Colorado  School  of  Mines  to  become 
associated  with  a  company  operating  in 
the  potash  fields  of  Nebraska. 

.\.  A.  KroKdahl,  in  charge  of  the  Lake  Su- 
perior car  of  the  United  States  Bureau  of 
Mines,  has  accepted  a  position  as  head  of 
the  safety  department  of  the  Oliver  Iron 
Mining  Co..  at  Virginia.  Minnesota 

Walter  E.  Segsworth,  consulting  engineer 
of  Toronto.  Ont..  has  been  appointed  ad- 
ministrator of  the  vocational  department 
of  the  Military  Hospitals  Commission  of 
Canada,  with  headquarters  at  Ottawa. 

O.  E.  I.e  Veqne,  engineer  for  the  Interstate 
Iron  Mining  Co  .  at  Virginia.  Minn  .  has 
been  appointed  chief  engineer  on  the  M'-sabl 
Range  for  the  company.  R.  Johnson,  of 
nibbing,    Minn.,    succeeds    him    at    Virginia. 

Rllnro  Iflratn,  TI.  Tojadn  and  S.  TnmakI, 
of  Toklo.  .lapan.  were  visitors  at  the 
Washoe  smeltery  of  the  Anaconda  Cop- 
per Mining  Co  at  Anaconda.  Mont  ,  on 
Sept  20  Mr  Hirato  la  a  profes.sor  at  the 
University  of  Toklo 

R.  S.  Walker,  chief  engineer  of  M.  A. 
Hanna  ft  Co  ."s  iron-ore  properties,  has 
been  appointed  consulting  engineer  for  the 
company,  with  odlces  In  Cleveland.  Ohio. 
He  win  have  supervision  over  the  coal 
mines  and  furnaces  as  well  as  over  the  Iron 
mines  owned  by  the  company. 

V.  K.  I.nrke.  formerly  consulting  mining 
engineer  for  the  Cin  Mi-'era  de  Tefioles 
and  Cla.  de  MIneralea  y  Metales,  has  re- 
signed his  position  with  those  companies 
and  will  resume  Independent  prncllce  at 
1121  Bedell  BIdg..  San  Antonio,  Texas  He 
will  be  In  Cuba  In  October  on  professional 
business 


Obituary 


rorllandC  K,  Palmer,  n  well-known  min- 
ing engineer,  died  Sept  21  at  Arlington  Vt 
We  shall  p<ibllsh  fl  blograiihiral  sketch  of 
Mr     T*almer   In  a  subse<nienl    issue 

William  James  Ynnnc  died  In  New  York, 
Pent  22.  aged  ?♦  years  lie  was  born  tn 
FMff=bnrBh  Venn  ,  and  lived  there  and  In 
on  ciiv,  Penn,  all  his  life  }\-  was  well 
known  In  the  nil  rounlrv  and  was.  at  dlfTer- 
ent  limes,  head  of  the  Forest  oil  Co,  the 
Washington  Oil  Co  ,  and  of  a  firm  which 
shipped    oil    down    the    Allegheny    niver    on 

bnr-es 


Coming    .Meetings 
American   Institute  of 

Mining  Engineers. St.  Louis, ,, Oct.  8-13 
American      Iron     and 

Steel  Association.  ,ClnclnnaU,. Oct.  26-27 
National     As.sociation 

of     Purchasing 

Agents     Pittsburgh.  Oct.      9-11 

American  Chemical  Societ.v — At  the  fall 
meeting  recently  held  in  Boston,  the  follow- 
ing papers  were  presented:  "Some  Prob- 
lems in  the  Metallography  of  Steel."  H.  M. 
Boylston  :  "Effect  of  Annealing  on  the  Elec- 
trical Resistance  of  Hardened  Carbon 
Steels,"  I.  P.  Parkhurst  ;  "Thermophysics 
of  Zinc  and  its  .\lloys."  J.  W.  Richards ; 
"Recent  Developments  in  Connection  with 
the  Use  of  Sulphur  Dioxide  in  Hydrometal- 
lurgy."  Edward  R.  Weidlein  :  "Importance 
of  the  Flotation  Process  in  the  Metallurgy 
of  Copper,"  E.  P.  Mathewson ;  "Theor\  of 
Froth."  %Vilder  D.  Bancroft  ;  "Chemicals 
Used  in  Ore  Flotation,"  Oliver  C.  Ralston 
and  L.  D.  Yundt  :  "Selective  Action  of  Cad- 
mium .Salts  on  Lead  and  Zinc  Sulphides  in 
Flotation,"  M.  H.  Thornberry :  "Flotation 
Experiments  on  Zinc  Sulphide  Tailings." 
W.  A.  Whitaker,  S.  F.  Farley  and  H.  P. 
Evans. 

American  Institate  of  Metals — At  the  an- 
nual meeting  at  Boston,  on  Sept.  24-28.  the 
following  papers  were  among  those  pre- 
sented: "Electrolytic  Production  of  Anti- 
mony." Prof.  D.  J.  Demorest :  "Electrical 
Properties  of  Some  High  Resistance  Al- 
loys," Prof.  M.  A.  Hunter  and  F.  M.  Sebast : 
"Amorphous  Theorv'  in  Metals,"  Zav  Jef- 
fries :  "Volatility  of  Zinc  and  Cadmium," 
John  Johnston  and  Edward  Schramm  ; 
"Surface  Tension  and  Deoxidizing  of  Met- 
als," W.  J.  Knox ;  "Antimony — Its  Metal- 
lurgy and  Uses,"  K.  C.  Li  ;  "Development 
and  Reabsorption  of  the  Beta  Constituent  in 
Alloys  which  are  Normallv  of  the  Alpha 
Type."  Prof.  C.  H.  Mathewson  and  Philip 
Davidson  ;  "Pyrometers — Their  Construc- 
tion and  Application."  John  P.  Goheen  : 
"Comparative  Tests  on  Test  Bars  and  Ac- 
tual Castings,"  W.  M.  Corse  ;  "Con.sumption 
of  Copper  and  its  Varied  liases."  H.  D, 
Hawks  :  "Recent  Industrial  Uses  of  Alumi- 
num," F.  G  Schull  :  "Stellite."  Elwood 
Havnes  ;  "Electric  Furnace  and  Nonferrous 
Metals."  Dwieht  D  Miller;  "Crucible  Situ- 
ation," M.  McXaughton  :  "R.iw  Materials 
Used  for  Crucibles,"  Prof  A.  V.  Bleininger. 

American        Klectrnchemical        Society   — 

Thirt\'-second  general  meeting  of  the  so- 
ciety took  place  at  Pittsburgh  on  Oct.  3-fi. 
The  program  included  the  reading  and  dis- 
cussion of  the  following  papers:  "Trend  in 
Electric  Furnace  Design."  W.  H.  Coggs- 
well  :  "Electric  Pig  Iron  in  War  Time," 
Robert  Tumbull  ;  "Method  of  Procedure 
for  the  Commercial  Analysis  of  Ferrosili- 
cnn."  R  E  T-nwe :  "Resistance  Furnace," 
Frank  Thornton,  Jr.  :  "Electric  Furnace  In 
the  Development  of  the  Norwegian  Iron 
Industrv."  Haakon  Stvri  :  "Copper  Castings 
for  Electrical  I'se."  W  M.  Corse  and  G.  F. 
Comstock  :  "Silver  Peroxide  and  the  Va- 
lence of  Sliver,"  H  C.  P  Weher  :  "Sug- 
gested Reforms  in  some  Chemical  Terms," 
Carl  Hering:  "Application  of  Radium  In 
Warfare,"  C.  H.  Viol  and  G  D  Kammer : 
"Chlorine  as  a  War  Factor."  W  D.  Mar- 
shall :  "Synthetic  Gasoline  bv  Electrochem- 
ical Means."  L.  B  Cherry :  "Spectroscopic 
Determination  of  Small  .-Vmounts  of  Tj*^ad 
In  Copper."  C  W  Hill  and  G  P.  Luckev : 
"Electrolvtlc  Recovery  of  Copper  and  Sul- 
phuric Add  from  Copper  Mill  PickMn.T  co- 
fullons."  J  L.  .Tones  :  "Electrolvtlc  Pickling 
Process  and  Its  Effect  on  the  Physical 
Properties  of  Melnls."  J  Coulson  ;  "New 
Electro  Analvsis  Apparatus."  J  L  Jones: 
"Corrosion  of  Metals  hv  .Velds  "  O  P  W:itfs 
and  N  D  Whipple:  "Poisoning  of  Cntalvtic 
Agents  "  W  D  Bancroft  :  "Fractional  Com- 
btistlon."  W.  n.  Bancroft  :  "Theorv  of 
Contact  Catalysis,"  W  D  Bancroft.  Trips 
of  Inspection  were  m,Tde  to  various  Indus- 
trial plants  and  technical  Institutions  In 
PIH"burgh  and  viclnltv 


][ 


Industrial  News 


Mark  R.  I>amh  has  received  an  Inquiry 
for  a  Ckm  pii>e  line  and  a  fi-km.  trans- 
mission line  for  Bolivia 

naslnn.  Williams  *  WIsmnre,  Inc.  mer- 
chants of  New  York,  announce  that  Thomas 
S  Garrett  has  resigiiefl  as  manager  of  their 
machinery  department  Mr  Garrett  will  go 
Into   business    for    hitnself 

Homeslead  Valre  Mannfartnring  Co.,  of 
Homestead.  Penn..  announces  that  11  has 
almost  completed  the  rebuilding  of  Its  man- 
ufacturing plant  and  ofBce  hulldlngs.  where- 


by it  now  has  75 '/r  greater  space  to  take 
care  of  the  increase  in  its  business.  It 
has  also  added  new  machinery  and  equip- 
ment, especially  in  the  foundry  where  pro- 
duction has  been  almost  doubled  in  a  short 
time. 

Worthington  Pnmp  and  Machinery  Cor- 
poration announces  the  opening  of  a  new 
branch  sales  office  at  .American  Trust  and 
Savings  Bank  Bldg  .  Birmingham,  Ala.,  to 
take  care  of  a  portion  of  the  large  territory 
hitherto  controlled  by  the  Atlanta  office. 
Edward  Stauverman,  formerly  with  the  At- 
lanta office,  will  he  manager.  The  territory 
controlled  by  the  new  office  will  be  all  of 
Alab.ama,  excepting  the  following  countie-s; 
Choctaw,  Clark,  Monroe.  Washington,  Cone- 
cuh, Mobile,  Baldwin  and  Escambia ;  all 
of  Florida,  excepting  the  following  coun- 
ties: Okaloo.sa,  Escambia  and  Santa  Rosa: 
all  of  Georgia  south  of  the  Seaboard  Air 
Line  running  from  Columbus  to  Savannah. 
All  inquiries  originating  in  this  territory 
should,  hereafter,  be  addressed  to  the  Bir- 
mingham  office,    instead   of  to   Atlanta. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Alkalies — Process  of  Producing  Alkalies 
from  Kelp.  Harlan  L.  Trumbull.  Seattle, 
W-ash.        (U,     S.     No.     1.238.600:     Aug.     28, 

Compressor.  Rudolph  Conrader,  Erie, 
Penn,   (U.  S,  No.   1,239,567;  Sept.   11,  1917.) 

Compressor — Unloader  and  Relief  Device 
for  Compressors.  Rudolph  Conrader,  Erie. 
Penn.  (V.  S.  Nos.  1.239.566  and  1.239.568; 
Sept.    11.    1917.) 

Drill — Roller  Boring-Drill.  Clarence  Ed- 
ward Reed.  Houston,  Tex.  (U.  S.  No.  1,- 
236,983  ;    Aug.    14,    1917.) 

Drill-Head  for  Drilling-Machines.  Jos- 
eph F.  Buhr.  Detroit,  Mich.  (U.  S.  No.  1.- 
237.017;    Aug.    14.    1917.) 

Electrolytic  Cell.  Noak  Victor  Hvblnette, 
Christiania.  Norway.  (U,  S.  No.  1,239,012: 
Sept.    4,    1917.) 

Excavating  System.  Charles  A.  Morris. 
Montclair.  N.  J.  ;  Clara  R.  Morris,  executrix 
of  said  Charles  .\.  Morris,  deceased  as- 
signor to  The  Hayward  Companv,  New 
York,  N.  Y.  (U.  S.  No.  1, 2i8. 801  ;  Sept.  4. 
1917.) 

Excavation  —  Distant-Power  Excavating. 
Machine.  William  F.  Brinton.  Washington. 
Iowa.     (U.  S.  No.  1.236,904:  Aug.  14.  1917.) 

Excavator  Racket  or  Shovel — Rotwrt  M. 
Downie.  Beaver  Falls,  Penn,  a.ssignor  tff 
Keystone  Driller  Co,  Beaver  Palls,  Penn, 
(IT  S  Nos  1.237.878,  1,237,879;  Aug  21, 
1917.) 

Ferronranlnm — Process  of  Manufactur- 
ing Ferrouranium  Robert  M  Keenev  and 
Louis  F.  Vogt,  Washington.  Penn.,  assign- 
ors to  Standard  Chemical  Co..  Pitt.sburgh, 
Penn.     (U.  S.  No.  I,240.n,=i6:  Sept.  11,  1917.) 

Fnrnace.  Richard  Zleslng.  Cleveland, 
Ohio,  assignor  to  The  Grajuielll  Chemical 
Company,  Cleveland,  Ohjo.  (U,  S,  No.  1,- 
237,141  :    Aug.    14,    I9I7  ) 

Furnaces — Hearth  of  Blftst-Pumaces. 
Rudolf  Kunz.  Oeorgsmarlenhilfte.  near  Os- 
nabrtlck,  Germany,  (U.  S.  No.  1.236.721  : 
Aug.   14.  1917  ) 

Metallic  Sulphides — Process  of  Treatini! 
Substances  Carrying  Sulphur  and  Metals 
Arthur  S  Dwight.  New  York,  N.  Y.  (U  a 
No    1,238,279:    Aug    28,   1917.) 

Miner's  flas  Lamp — FVederlc  E.  Baldwin. 
New  York.  N  Y  (U  S.  No  1,2S7,4B0: 
Aug    21,   1917  ) 

Power-shovel,  Edwin  J.  Arm.strong  and 
Holger  Rommerdnle,  Erie.  Penn..  assignors 
to  Bull  Engine  Co.  Erie.  Penn.  (U.  S.  Na 
1. 239, 554  :    Sept.    II,    1917.) 

Rotary  Furnace  .Structure.  Byron  K. 
Eldred,  New  York,  N  Y.,  assignor  to  fh« 
Commercial  Research  Co  (U.  S.  No.  1,2S8,- 
X94:   Aug    28.   1917  ) 

Rotary  Pnmp.  Albert  Hayes,  New  Torlt, 
N.  Y.,  assignor  to  Carnot  Development  Cor- 
poration (U  S  No  1.238.139:  Aug  2», 
1917  ) 

Sand-Aellling  Rnx.  John  F  Relnert.  South 
Elgin,  III.  (U  S  No  1,2.17.959;  Aug,  2t. 
1917  ) 

Blag-R»moTln»  Mechanl.sm  for  Open- 
hearth  Furnaces  Walter  A  Koslnski,  Chi- 
cago. Ill  (f  S  No  1.238.626;  Aug.  28. 
1917  ) 

Snrllon  Dredge,     Vnsco  P.  Casey,  MInne- 
Mil  -----       ■ 
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SAX  FRANCISCO — Sept.  28 
Petroleam  and  Gas  Deposits  are  under 
protection  of  a  law  recently  amended  by 
he  legislature  in  1917.  providing  for  elective 
^oninussioners  sharing  certain  powers  and 
•esponsibilities  with  the  state  oil  and  gas 
iupervisor.  The  state  for  this  purpose  is 
livided  into  5  districts:  (1)  Including  the 
»unties  of  Los  Angeles.  Riverside.  Orange, 
ian  Diego.  Imperial.  San  Bernardino;  (2) 
Centura;  (3)  Santa  Barbara.  San  Luis 
)bispo,  Slonterey.  Santa  Cruz.  San  Benito, 
Santa  Clara,  Contra  Costa.  San  Mateo, 
Llameda.  San  Francisco:  (4)  Tulare.  Invo, 
iern ;  (5)  Fresno,  Madera.  Kings.  Mono, 
.lariposa,  Merced,  and  all  other  counties 
lot   included    in   other    districts. 

Sixty-eiBht  Xew  Oil  Wells  were  completed 
n  California  fields  in  August.  In  the  week 
't  Sept.  7.  the  number  of  new  wells  was 
3.  The  total  from  Jan.  1  to  Sept.  15.  was 
53.  The  nine  wells  reported  for  ahandon- 
lent  in  the  second  week  of  September  were 
nostly  poor  wells  in  developed  areas  and 
id  not  represent  failures  in  new  ventures. 
'here  was  an  increase  in  production  of 
il  in  August  over  July  which  is  attributable 
lostly  to  a  total  output  of  20.000  bbl  daily 
rom  three  wells.  These  wells  are  in 
lidway  Sunset  field.  One  of  the  most 
emarkable  developments  recorded  by  the 
tate  Mining  Bureau  was  the  discoverv  of 
as  in  the  Casmalia  field  in  Santa  Barbara 
'ounty.  The  well  is  less  than  800  ft.  deep 
nd  after  flowing  three  days  was  said  to 
ave  produced  at  the  daily  rate  of  about 
00.000  cu.ft.  The  oil  and  gas  supervisor 
t  the  bureau  reports  elections  of  district 
il  and  gas  commissioners  from  the  various 
istricts  on  Sept,  17.  The  commissioners 
■ill  cooperate  with  the  supervisor  in  pro- 
acting  oil  fields  from  damage  by  improper 
rilling    methods. 

Discovery  of  Gold  in  California,  in  respect 
)  the  exact  date  and  precise  site,  is 
gain  puzzling  the  pioneers  and  the  sons  of 
le  pioneers  ;  and  the  state  administration, 
hieh  has  be«n  prolific  in  the  creation  of 
)mmissions,  has  just  appointed  two  com- 
lissions  to  look  after  these  very  important 
latters.  One  of  these  commissions  will 
3t  only  decide  where  the  gold  was  dis- 
)vered  by  Marshall  on  the  American  River, 
it  will  also  make  some  improvements  and 
jssibly.  changes  in  the  Marshall  monu- 
ent.  The  other  commission  will  decide 
hether  or  not  the  date  which  has  been 
ritten  into  the  history  of  the  state  is 
^ally  the  date  on  which  the  gold  was 
scovered,  and  if  it  should  prove  to  be 
roneous,  the  date  will  be  changed  on  the 
onument  The  commissions  are  made  up 
■incipally  of  native  sons  and  daughters  of 
le  Golden  West  So  it  is  quite  likely  that 
le  pioneers  who  have  selected  a  site  dif- 
rent  from  that  commonly  known  as  the 
ace  of  discoverv-  are  not  likely  to  have 
uch  to  say.  about  it.  'SVhatever  the  de- 
sion  may  be,  the  administration  is  likely 
write  it  into  the  historv  of  the  state 
r  legislative  act.  The  fact  that  gold  was 
ally  discovered  and  some  of  it  shipped 
Boston  a  great  many  years  before 
arshall's  discovery,  does  not  seem  to  have 
ly  effect  upon  49'ers  or  their  following, 
"hen  or  where  gold  was  discovered  in 
Jlifornia  is  not  so  important  just  at  the 
•esent  time  as  when  and  where  other  im- 
irtant  minerals  may  be  discovered  and 
>w  they  may  be  treated  to  commercial 
Ivantage.  While  the  administration  is 
Iding  to  the  commissions  for  the  sake  of 
story,  the  State  Mining  Bureau  and  the 
ate  university  are  endeavoring  to  add  to 
e  prospective  mineral  production  of  the 
ate  by  investigations  and  explorations  in 
e  field  of  special  minerals  This  work 
vastly  more  important  just  now  than 
e  work  of  these  commissions. 
Deaths  in  California  Mines  and  Mills  in 
e  first  half  of  1917  numbered  30.  an  in- 
case of  eight  over  the  same  period  in 
'16.  The  fatalities  in  1917  were  from  the 
llowing  causes:  Five  by  rock  falls:  nine, 
i.vder  smoke;  one.  hang-fire  shot;  one. 
m  over  by  ore  train  ;  one.  fall  from 
uck  pile:  one.  fall  of  drill  steel  down 
raise  ;  one.  drowning  in  sump  ;  one.  bucket 
lling  down  shaft;  two.  runawav  sk-ps ; 
le.  struck  by  skip ;  one.  electrocuted  in 
ansformer  house  ;  one.  clothing  caught  in 
■ive  ihaft  in  shop ;  four,  caught  in  ma- 
;nery  belts;  one.  electrocuted  in  mill.      In 


addition  to  the  30  above  described,  five 
men  were  killed  in  tunnels ;  one.  fell  off 
runway  with  wheelbarrow ;  three,  caught 
by  hang-fire  shot ;  one,  suffocated  by 
powder  smoke.  There  were  four  fatal  quar- 
ry accidents  ;  one.  from  suffocation  from  rope 
attached  to  a  belt  improperly  used  to  pre- 
vent falling  into  rock  bin:  three,  rock  falls. 
There  were  two  fatal  gold-dredge  accidents 
during  the  first  six  months  of  the  year ; 
one  man  was  killed  by  having  his  arm 
caught  in  the  stacker  belt,  the  other  bv 
collapse  of  a  derrick.  H.  M.  Wolflin.  chief 
mine  inspector,  is  inclined  to  attribute  the 
high  death  rate  at  the  mines,  partiallv  to 
the  fact  that  many  inexperienced  men  have 
sought  work  because  of  the  increased  wages. 
There  has  been  a  continued  scarcity  of  mine 
labor  during  the  whole  of  the  present  vear 
The  higher  wages  paid  at  the  copper  rnines 
has  been  largely  responsible  for  the  scracity 
of  men  available  at  the  gold  mines.  The 
mining  division  of  the  Industrial  Accident 
Commission  and  the  California  Metal  Pro- 
ducers Association  are  doing  all  possible 
to  urge  mming  men  to  greater  diligence  in 
the  observation  of  safety  rules,  not  only 
the  rules  laid  down  by  the  commission, 
but  the  common-sense  rules  that  all  in- 
telligent, careful  miners  are  expected  to 
observe.  Stress  is  laid  upon  the  surprising 
fact  that  so  many  miners  have  been  over- 
come by  powder  smoke.  Most  of  these  have 
have  been  experienced  men  who  seemed  to 
believe  that  it  was  safe  to  work  wherever 
their  candles  or  carbide  lights  would  burn. 
Reference  is  made  to  the  recent  fatalities 
in  a  Mariposa  County  mine  to  men  v.ho 
tried  to  work  in  a  drift  of  the  lowest 
level  during  a  shutdown  of  the  compressor 
plant  Too  much  stress  cannot  be  laid 
upon  this  feature  of  mine  accidents.  In 
a  description  of  this  particular  accident, 
the  "Journal"  in  the  issue  of  June  16.  1917 
called  attention  to  the  ignorance  or  negli- 
gence of  the  men  who  went  into  the  drift 
Itnowing  that  the  air  had  been  shut  oft 
for  several  hours,  although  with  permis- 
sion of  the  underground  foreman  The 
lesson  taught  by  that  accident  is  that  there 
are  times  when  men  can  stand  a  great 
deal  of  powder  smoke  without  serious 
injury,  while  at  other  times  the  smoke 
contains  so  much  poisonous  gas  that  they 
are  quickly  overcome.  Falling  rock  is  an- 
other feature  of  mine  accidents  in  this 
state.  Prior  to  the  organization  of  safety 
work,  the  green  men  emploved  as  muckers 
mostly  foreigners,  resented"  the  advice  of 
experienced  men  and  adopted  their  own 
methods  of  barring  down  loose  rock  in 
stopes.  Under  the  laws  governing  the 
operation  of  mines  with  respect  to  acci- 
dents, these  men  are  now  compelled  to 
obey  orders.  So  that  for  some  time  after 
mine  inspection  was  inaugurated  the  acci- 
dents from  this  cause  were  chiefly  unavoid- 
able. Xow  that  there  is  increased  necessity 
for  the  employment  of  inexperienced  men. 
the  miners  who  wear  the  Safetv  Bear 
buttons  are  urged  to  employ  greater  care 
and  diligence  when  warning  green  men  of 
the  dangers  of  carelessness  and  ignorance. 

BCTTE — Sept.    29 

Montana's  Compensation  L,aw,  according 
to  the  second  annual  report  of  the  state 
industrial  accident  board,  has  caused  to  be 
paid  out  in  compensation,  medical  and  hos- 
pital fees  for  the  two  years  ended  June  30, 
1917,  the  sum  of  $804,168,  which  has  gone 
to  15,127  injured  employees  and  to  bene- 
ficiaries and  dependents.  Pending  claims 
will  call  for  an  expenditure  of  about  $231.- 
500.  making  a  total  liability  for  the  two 
years  of  $1,035,668,  or  a  constant  average 
payment  of  about  $1500  a  day.  The  cost 
of  administration  w'as  about  $20,000  a  vear 
which  is  inflnitely  less  than  similar  co.sts 
in  other  states  of  the  union. 

Strikers  to  Publish  Daily  Newspaper  in 
Butte,  it  has  been  definitely  decided. 
The  strikers,  as  well  as  the  labor  element 
and  public  generally,  are  constantlv  ex- 
pressing their  grievances  against  the  Butte 
newspapers,  charging  that  thev  will  not 
print  the  news,  or  any  news  unless  it  is 
favorable  to  the  mining  companies  and 
censored  by  them,  and  that  they  constantlv 
and  maliciously  misrepresent  local  condi- 
tions. They  will  try  the  novel  experiment 
in  Butte  of  publishing  a  newspaper  with- 
out a  copper  mine  or  bank  to  liquidate  a 
monthly  shortage,   or  overdraft.      Thev   can 
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at  least  count  on  a  lot  of  experience  and 
excitement,  although  they  also  claim  to 
have  sufficient  money  and  at  least  twice 
the  number  of  paid  up  subscribers  that 
an.v  of  the  other  papers  has.  While  the 
strike  of  miners  and  smeltermen  in  Ana- 
conda and  Butte  has  not  been  settled,  \,^d 
a  large  number  of  men  still  refuse  to  re- 
turn to  work,  the  Anaconda  company  offi- 
cials say  the  return  of  men  is  satisfactory. 
In  proportion  there  are  more  men  at  work 
in  the  mines  than  in  the  smeltery  at  Ana- 
conda. The  oflncial  claim  is  that  6500  men 
are  at  work  in  the  Butte  mines,  which  is 
about  60^r  of  the  normal,  but  the  produc- 
tion of  ore  is  not  in  the  same  proportion, 
as  there  is  a  large  percentage  of  inexperi- 
enced men  employed.  Many  men,  attracted 
bj;  the  high  wages,  have  been  going  into  the 
mines  for  the  first  time.  Several  thousand 
men  are  still  on  strike  and  several  thousand 
more  have  left  the  district,  many  of  them 
for   good. 

Fixing:  of  Copper  Price  brings  feeling  of 
relief  by  ending  the  uncertaintv  as  to  the 
effect  of  it  on  the  wage  scale.  The  Ana- 
conda company  announced  the  scale  of 
wages  would  not  be  reduced  for  the  next 
four  months.  The  announcement  was  made 
m  the  form  of  notices  being  posted  at  all 
of  the  company's  properties  in  the  district 
and  reads  as  follows:  "Under  the  arrange- 
ments with  the  United  States  government, 
fixing  the  price  of  copper  at  23}c.  per 
pound,  it  was  understood  that  so  long  as 
the  price  remains  so  fixed,  the  wages  of 
employes  should  be  continued  uixm  the 
same  basis  as  at  the  date  of  the  agree- 
ment, Sept.  20.  1917.  The  wages  at  that 
time,  under  the  sliding  scales  in  force,  were 
based  upon  a  price  for  copper  between  25c. 
and  27c.  per  pound.  This  scale  is  higher 
than  would  be  payable  under  the  existing 
contracts  and  schedules,  but  will  be  con- 
tinued by  the  Anaconda  Copper  Mining 
Co.  so  long  as  the  arrangement  fixing  the 
price  for  copper  at  23Jc.  is  in  force.  When 
this  IS  no  longer  in  force,  the  Anaconda 
Copper  Mining  Co.  will  follow  the  sliding 
w^age  .schedules  in  force  at  the  time  of  the 
above  fixing  of  the  price  of  copper  bv  the 
United  States  government."  Under'  this 
schedule  the  miners  will  receive  $5. "5  a 
day.  Every  effort  is  being  made  to  reach 
normal  production  in  the  Butte  mines  and 
at  the  smelteries  in  Anaconda  and  Great 
Falls.  At  .several  of  the  Butte  mines  prac- 
tically full  day  and  night  shifts  are  already 
working  and  new  men  are  reporting  every 
day  at  all  the  mines  and  smelteries,  so  tha't 
full  crews  are  expected  to  be  employed 
■within  a   short   time. 

DENVER — Sept.   29 

Highgradine  in  variou.--  mining  camps  of 
the  state,  notably  the  Cripple  Creek  dis- 
trict, has  resulted  in  the  passage  of  a  law 
providing  that  it  shall  be  unlawful  for  any 
person,  whether  acting  for  himself  or  as 
agent  for  another,  to  sell  or  purchase  anv 
ores,  concentrates,  amalgams  bearing  gold, 
silver,  tungsten,  vanadium,  uranium,  molvb- 
denum,  or  other  rare  minerals,  gold  dust, 
gold  or  silver  bullion,  nuggets  or  specimens 
of  a  value  of  $10  or  more,  unless  at  the 
time  of  the  sale  the  vendor  shall  sign  and 
deliver  to  the  purchaser  a  memorandum  in 
which  he  shall  state  the  date  of  the  sale, 
his  residence,  the  nature  and  amount  of 
the  article  sold,  the  source  from  which  the 
vendor  obtained  the  same,  and  the  consid- 
eration actually  paid.  Every  person  re- 
quired to  receive  a  memorandum  shall  pre- 
serve the  same  for  one  year,  so  that  at 
any  reasonable  time  it  rnav  be  inspected 
by  a  representative  of  the  Secretary  of 
State.  Violation  of  the  law  shall  be  pun- 
ished by  a  fine  of  not  less  than  $50  nor 
more  than  $500.  or  by  imprisonment  in  thi' 
county  jail  for  a  term  not  to  exceed  six 
months,  or  by  both  fine  and  imprisonment. 
The  act  does  not  apply  to  those  persons  or 
corpor.ntions  duly  licensed  in  the  milling. 
sampling,   or  ore   purchasing  business. 

Compensation  Insurance  Laws  were 
amended  by  the  Twentv-first  General  As- 
sembly in  a  manner  which  is  of  special  in- 
terest to  les.sor  and  lessee  The  owner  of 
any  property  upon  which  anv  business  is 
carried  on.  who  contracts  out  work  on  his 
premises  to  any  contractoi.  subcontractor. 
person  or  persons  who  hire  four  or  more 
employees     is   liable    for    injuries    or   deatii. 
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The  phrase  "every  employer"  Is  synony- 
mous with  the  phrase  "every  lessor"  to 
the  exact  extent  that  every  lessor  of  mining 
property  Is  liable  for  compensation  to  men 
employed  bv  the  lessee.  The  employer  Is 
liable  for  an  injury  in  case  of  accident  to 
the  lessee  or  his  employees  when  the  lessee 
employs  less  than  four  men  and  when  he 
employs  more  than  four  men.  The  phrase 
"every  employer"  includes  a  non-resident 
lessor  who  owns  mining  property  In  the 
state,  even  though  he  may  not  be  the 
direct  employer  of  the  lessee's  men.  It 
Is  evident  that  the  legislature  In  enacting 
this  section  intended  it  to  be  highly  reme- 
dial and  somewhat  analogous  to  the  me- 
chaniolien  laws.  The  law  was  intended  to 
catch  every  person  who  owns  property  or 
oper.Ttes  his  business  exclusively  or  in  part 
in  the  dillerent  ways  set  out  In  the  amend- 
ment, and  the  Intention  of  the  amendment 
was  to  afford  security  to  the  employees  of 
subcontractors  and   lessees. 

rolorado  School  of  Mines  will  continue  to 
be  without  a  president  for  at  least  iO  days 
longer,  according  to  the  action  of  Judge 
James  Cooper  of  Canon  City,  presiding  in 
the  Denver  district  court.  The  court  has 
dismissed  the  complaint  In  the  suit  Insti- 
tuted by  Edwin  H.  Tlatt.  A.  F.  Hewitt. 
Lester  C.  Thompson.  John  G  May,  and 
Herman  Fleck,  whereby  an  attempt  was 
made  to  restrain  the  trustees  of  the  Colo- 
rado School  of  Mines  from  ratifying  the 
recent  appointment  of  Victor  C.  Alderson 
as  president  of  the  institution.  However, 
the  court  left  in  force  a  temporary  restrain- 
ing ortier  which  prevents  the  confirmation 
of  the  appointment  until  the  Supreme  Court, 
to  which  the  plaintiffs  gave  notice  they 
would  appeal,  obtains  jurisdiction  in  the 
case.  It  was  held  that  the  plaintiffs,  who 
sued  In  the  capacity  of  taxpayers,  had  no 
right  to  maintain  such  an  action  because 
no  money  was  Involved  Council  for  the 
plaintiffs  asked  for  a  30  days'  stay  of 
execution  of  the  judgment  which  was 
entered  in  favor  of  the  defendants,  but 
upon  objection  of  the  defendants'  attorney 
the  court  limited  the  time  to  20  days. 
Plaintiffs  will  now  make  application  In  the 
Supreme  Court  for  a  writ  of  supersedeas. 
At  the  earliest  opportunity  the  state's 
highest  court  will  be  asked  to  review 
Judge  Coopers  decision.  The  original  com- 
plaint named  the  entire  board  of  five 
trustees,  but  was  aimed  at  A.  K.  Carlton, 
James  T.  Smith  and  H  M  Rubey.  who 
according  to  the  charge,  entered  into  a 
conspiracy  to  place  Victor  C  .\klerson  at 
the  head  of  the  school,  without  consulting 
the  other  members  of  the  board  It  ap- 
pears that  these  three  members  of  the  board, 
who  took  independent  action.  Insisted  upon 
following  their  course  In  spite  of  the  fact 
that  they  had  been  recipients  of  vigorous 
protests  from  prominent  members  of  the 
alunmi  association  of  the  school  and  former 
members  of  the  faculty  According  to  tho.se 
who  oppose  the  apiwlntment  of  Alderson, 
the  most  convincing  evidence  of  his  un- 
fitness was  placed  before  Messrs.  Carlton, 
Rubey  and  Smith,  who  Ignored  all  state- 
ments that  were  in  conflict  with  their 
personal  views  of  the  matter.  The  unfavor- 
able publicity  which  three  of  the  trustees 
have  given  to  the  school  has  attracted  the 
serious  attention  of  certain  members  of  the 
state  legislature.  These  lawmakers  confess 
freely  that  they  are  sick  and  tired  of  the 
continual  rumpus  at  the  school  of  mines, 
due  to  Incompetent  trustees  and  unfavorable 
local  Influences,  and  that  Ihey  propose  to 
launch  a  campaign  designed  to  accomplish 
the  removal  of  the  school  frnm  (lolden  to 
Roulder.  where  It  may  be  made  an  Impor- 
tant hrnnch  of  the  state  unlvenslty  and  be 
permitted  to  develop  as  It  well  deserves, 
under  the  supervision  of  a  competent  hoard 
of  regents  Such  a  change  would  mean  not 
only  greater  cfliclency.  hut  much  duplica- 
tion of  work  would  be  avoided  and  con- 
siderable money  would  be  saved  by  the 
state  Manv  of  the  substantial  graduates 
of  the  school  are  now  heartily  In  favor 
of  such  a  change,  for  they  believe  that  as  a 
prominent  branch  of  the  state  university 
the  schnol  of  mines  will  prosper  In  a  favor- 
able atmosphere  and.  Instead  of  losing  Its 
Identity,    will    become    more    famous 

SAI.T  I.AKF'riTV — Sept.  «« 
Tnnnel  nl  r»rk  rUy  being  driven  Jointly 
bv  the  Judge  Mining  and  Smelting  Co.  tha 
Conkllng  Mining  Co  and  the  Keystone  Min- 
ing Co  to  develop  their  territory  has  been 
held  up  hv  nn  Injunction  granted  the  Silver 
King  Coalition  Mines  Co.  under  contention 
that  a  diversion  Is  threatened  of  the  water 
supply  In  the  Alliance  tunnel  of  the  Coali- 
tion company,  which  affords  water  for  the 
r-^mv^'^y'    TTitll    nnd    a    part    of    the    wafer 

f"-    ' -    '•■     "-rk    City       rrellmlnnry 

>.  T^resented  t>v  the  ron- 

'  d   work  on  the  tunnel 

1     until     siich    time    as 

tl,. .-    ,  .     .     ...ard    before    the    court, 

and  the  matters  at  Issue  Kre  fully  preaented. 


W.\I.L.\CE.  ln.4HO — Sept.  28 
Idaho  Mining  AnNoriation  has  undertaken 
to  compile  a  pamphlet  giving  valuable  in- 
formation regarding  the  mining  industry 
of  Idaho,  which  is  expected  to  be  of  great 
value  In  attracting  Investments  to  the  state. 
The  work  is  in  charge  of  Ravenal  Mac- 
beth, secretary  of  the  association.  It  will 
give  a  comprehensive  description  of  mining 
development  In  the  various  counties  ana 
the  actual  amount  of  money  being  spent 
annually  in  bona-flde  mining  operations, 
the  idea  being  to  impress  investors  with  the 
fact  that  Idaho  Is  not  a  'wildcat"  mining 
state ;  that  it  possesses  great  and  varied 
mineral  resources  and  that  their  exploita- 
tion offers  a  legitimate  field  for  investment. 
Star  Mining  Co.'s  Litigation  with  the 
Federal  Mining  and  Smelting  Co.,  in  which 
the  ownership  of  ground  valued  at  millions 
of  dollars  is  involved,  is  .«et  for  trial  on 
Oct.  25.  The  case  is  brought  in  the  Fed- 
eral court  for  the  district  of  Idaho,  ans 
bv  special  agreement  Judge  Deitrieh  will 
hear  the  case  in  this  city.  The  Star  com- 
pany alleges  that  in  the  course  of  operat- 
ing "  the  Morning  mine  the  Federal  com- 
panv  has  trespassed  upon  the  ground  of 
the "  plaintiff  on  various  levels  and  ex- 
tracted therefrom  ore  valued  at  more  than 
half  a  million  dollars,  and  in  the  course 
of  which  has  develoi>ed  orebodles  estimated 
at  more  than  a  million  tons.  The  case  will 
turn  on  the  question  of  apex  to  the  vein. 
Since  the  case  was  filed  several  months  ago 
both  litigants  have  been  carrying  on  ex- 
tensive work  to  establish  their  respective 
contentions,  which  consl.sts  mainly  in  mak- 
ing raises  to  the  surface  to  prove  the  apex. 
Incidentally,  this  work  has  opened  up  im- 
mense orebodles.  some  of  which  were  not 
known  before  and  might  never  have  been 
found.  Noted  experts,  men  of  national  and 
international  fame,  have  been  engaged  by 
the  contestants,  and  it  is  expected  that  the 
trial  of  the  case  will  bring  out  points  of 
great  interest  to  the  mining  world. 
HOVGHTOX.  MICH. — Sept.  29 
No  Shutdown  Because  of  iSic.  Price  for 
copper  will  occur  in  any  of  the  mines  in 
the  Michigan  copper  district.  .\  number 
of  exploration  properties  will  continue  to 
operate  at  a  loss  in  the  hope  that  there 
may  be  a  slight  reduction  in  the  cost  of 
their  production.  But  the  great  majority 
of  properties  in  and  about  Houghton  wilj 
operate  to  the  limit  of  their  capacity  which 
at  present  is  only  influenced  by  the  nurn- 
her  of  men  who  can  be  secured  for  work. 
There  Is  not  much  hope  of  any  substantial 
increase  in  working  forces  excepting  such 
temporary  increase  as  comes  in  the  fall  and 
winter  following  the  completion  of  farm 
work  Costs  at  everv  mine  in  this  district 
will  he  higher  this  year  than  ever  before 
in  the  history  of  Lake  Superior  mining : 
this  in  spite  of  the  fact  that  there  is  no  con- 
struction going  forward  that  is  not  neces- 
sary. Of  course,  practically  all  of  the  sub- 
stantial comiianies  have  added  to  the  num- 
ber of  residences  for  employees  and  have 
expended  sums  for  improvements  and  re- 
pairs on  these  residences.  AVhlle  these  ex- 
penditures have  come  high,  the  money  so 
paid  out  came  from  extraordinary  profits 
made  last  vear.  The  Calumet  &  Ilecla.  for 
Itself  and  "  subsidiaries,  is  going  forward 
with  extensive  Improvements,  enlargements 
and  betterments,  particularly  at  Lake 
IJnden.  .Ml  of  this  work  Is  of  a  nature 
that  Is  necessary  .tnd  more  than  pays  for 
Itself  In  the  savings  brought  about.  The 
great  mutual  plant  at  Tamarack  City  Is 
one  notable  Instance  of  Improvements  for 
subsidiaries,  as  Is  the  new  coal  dock  with 
Its  modern  equipage.  Qulncy  Is  completing 
a  large  number  of  new  homes,  so  Is  Isle 
Rovale  The  Copper  Range  and  the  Mass 
companies  did  some  very  sensible  and  prac- 
tlrable  work  In  this  line  early  In  the  year. 

ninniNO,  minn. — sept,  «t 

Prlrea  nn  Ore  I.paarn  taken  by  the  Hanna 
compiinv  on  Creat  Northern  Ore  pro|)ertles 
nre.  It  '  Is  Intimated,  on  the  approximate 
basis  of  Jl  23  rovaltv  a  ton,  which  Is  said 
to  be  the  highest  ever  paid  for  l-ake  Supe- 
rior Iron  ore.  The  I'.  S.  Steel  coriioratlon 
lease  on  the  same  properties  was  on  n 
basis  of  81c.  a  Ion,  Other  lenses  concluded 
between  1907  and  191B  range  as  high  as 
)l  n  ton  and  lenses  for  part  of  C.reat 
Northern  Ore  lands  In  inifi  called  for  a 
rovaltv  of  II  10  11  t..ti  for  all  ore  mined  by 
Butler  Bros    on  theso  leases. 

JOI"I,l>'.    MO. — Sept.    to 
Hope   for    lletler    rrlren   for   itlnc   ore. 
result  of  nctlvltio 
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producers  Charles  T  Orr.  of  Webb 
this    district's    represenlntlve    on    the 

ilflee.  has  linoftlrlally  stnf.-d  that  the 
of  the  committee  Is  virtually  at  an 
Members  are  understood  to  have  of- 
Ihelr    reolgnatlons,    but    Dovernment 


authorities  requested  that  they  continue  to 
act  in  advisory  capacity.  While  representa- 
tives on  committee  were  being  criticized  in 
some  quarters  for  recommending  a  price  for 
spelter  higher  than  it  could  be  obtained  In 
the  open  market,  they  were  also  being  criti- 
cized in  other  quarters  for  naming  a  price 
lower  than  the  metal  can  profitably  be  pro- 
duced for,  at  present  cost  of  ore,  labor 
and  supplies.  All  the  work  of  the  commit- 
tee appears  to   have   been  for  nothing. 

Oronogo  Circle  Mining  Co.'s  end  was  of- 
ficially recorded  here  last  week  when  a  pe- 
tition by  stockholders  for  dissolution  of 
the  company  was  favorably  acted  upon  by 
a  local  judge.  The  company  is  the  veteran 
of  the  camp  and  is  still  a  big  producer. 
The  change  Is  merely  a  change  in  name 
and  the  company  henceforth  will  be  known 
officially  as  the  Connecticut  Zinc  Co..  and 
170.990  shares  \vere  listed  in  the  petition 
as  belonging  to  this  organization.  The 
Logan  Trust  Co.  of  Philadelphia  holds  120.- 
000  shares,  and  the  remaining  ten  shares 
are  held  by  individuals.  A.  S.  Raymond, 
president  and  E.  Allendorf.  treasurer,  both 
of  Joplin.  having  one  share  each.  The  com- 
pany just  now  is  spending  approximately 
$500,000  for  a  new  mill  and  equipment  for 
conducting  opencut  mining  at  Us  Oronogn, 
Mo.,  property. 

TORONTO — Sept.  29 

Cancellation  of  Oil-Flotation  Patents  con- 
trolled by  Minerals  Separation  North  .Amer- 
ican Corporation  is  being  urged  to  prevent 
curtailment  in  production.  The  Mim-rals 
Separation  .N'orth  -\merica-n  Corporation 
has  for  .some  time  threatened  to  bring  ac- 
tions for  infringement  against  the  Cobalt 
mining  companies  using  the  flotation  proc- 
ess. It  Is  alleged  that  the  Minerals  Sepa- 
ration corporation  is  the  agent  of  the  firm 
of  Beer.  Sondheimer  &  Co..  and  that  oil- 
flotation  patents  are  being  made  use  of  to 
promote  German  interests  by  restricting  the 
output  of  metals  in  Canada  The  matter 
has  been  taken  up  by  the  Toronto  "World." 
owned  by  W.  F.  Maclean.  MP.,  who  took 
a  prominent  part  in  the  agitation  for  the 
prohibition  of  the  export  of  nickel  ore.  and 
is  conducting  the  campaign  against  the 
Minerals  Separation  corporation  In  much 
the  same  strain.  However,  at  a  meeting 
of  the  Temiskaming  Mine  Managers'  Asso- 
ciation, held  at  Cobalt  on  Sept.  28.  the 
following  resolution  was  unanimously 
adopted :  "Whereas,  the  attitude  of  the 
Minerals  Separation  North  American  Cor- 
iioratlon. who  claim  to  control  all  the  basic 
patents  for  the  treatment  of  ores  by  oil 
flotation,  has  restricted  the  output  of  war 
metals  and  retarded  the  economic  d.  i  ■'!>- 
ment  of  the  mineral  resources  of  thi.-  onin- 
try  by  claims  for  unrea.sonable  royalti.  .^  anrf 
bv  threatened  lawsuits,  it  Is  hereby  rtsoU.' 
that  the  Temiskaming  Mine  Managers'  .\ 
soclatlon  lend  their  sympathy  and  h.af 
cooperation  to  The  Northern  Miner  ■>•  ■' 
bait  In  Its  endeavor  to  have  th.-  ' 
and  personnel  of  the  Minerals  S. 
North  .\merican  Coriwratlon  thorou. 
vestlgated  by  the  Government,  with  .i  .  ^^ 
of   having   the   patents   annulled." 

[Readers   are    referred    to   the    st.ii'nienl 
of    the    Minerals    Separation.    North    .Mnef; 
lean    Corporation,    appearing   on    p.    616, 
this    Issue,    respecting    the    Inaccuracies^ 
these  Canadian   report.s — Editor.] 

MEI-BOl'RNK — Aug.  «S 
Thamen    <!old    Field,    New    Zealand, 
discovered    In    Julv.    1867.    so    It    has 
reached  Us  Jubilee.     At  that  time  the  c 
try   was    In    the   hands  of   the   Maoris, 
arrangements  were  made   for  the  throv" 
open  of  a  tract  of  country  for  mining  I 
pose.s.      At    first    the    field    was    worked   , 
the    alluvial    gold,    but    It    was    soon    foj 
that    the    reefs    were    more    valuable 
famous  Shotover  claim,  which  In  less 
IS    months    paid    each    of    the    four   ow 
£40  000.   was   discovered   on    Aug.    13   of 
vear.      Other    claims    which    paid    big 
dends   were    the    following:    Golden    Cr. 
£141904;    Caledonian.    fROo.OOO.    In    Ita 
year;     Monnnlalarl.     £117.973;     Prince 
perlnl,     tr>0.7BO;    Cambria.     £69.300;    Ml 
Itau.    {15.750;    Nonpareil.    £14.670;   Kura_ 
£41277;    All    Nations.    £41.446:    Old    W 
£11.650;    and    Cure.    £17.000.      On    the 
anniversary  of  the  opening  of  the  fleU 
population    had    grown    to    12.000    and 
582    miners'    rights    had   been    Issued   In 
spect   of   1500   claims,   employing  6000   ■" 
The    area    open    for    prospecting    had 
Increased    to    S40.flOO    acres,    of    which 
claims    working   occupied    m.oOO    acres, 
total  of   £80,000   was   Invested   In   the  m 
and   £16.000  in  bntterv  plants      The  ani 
production   has   fiuctiinted   considerably, 
highest  output   being  reached   In   1871   •» 
the   value   amounted    to    f  1,188. 708;    for 
vear  1915    the  value  was  only  £30.966. 
owing    to    the    failure    of    the    scheme 
draining  the   deep  levels   Us  futura  out 
Is    uncertain. 
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The  Mining  News 


ALABAMA 

JIRAMA  ORE  CO.  iGadsden)  —  An- 
nounces uncovering  a  15-ft.  Irondale  ore 
seam  on  property  at  Greasy  Cove,  near 
Tumlin  Gap. 

SHEFFIELD  IRON  CORPORATION 
(Sheffield) — Work  started  on  reconstruc- 
tion of  furnaces.  Railroad  tracks  laid  and 
building  materials  begun  to  arrive. 

TENNESSEE  COAL,  IRON  AND  R,R. 
CO.  (Birmingham) — Will  erect  brick  and 
concrete  club  house  at  Wenonah  mine, 
which  is  the  geographical  center  of  the 
company's  holdings  in  this  county. 
ALASK.\ 

ALASKA  UNITED  (Treadwell) — Ready 
Bullion  mine  produced  in  July  S316  tons 
yielding  $16,140:  operating  expense,  $30,- 
010;  operating  loss,  $13,870;  construction 
expense,  $4791;  net  loss,  $18,661.  The 
700  Claim  mine  produced  no  ore.  21  tons 
concentrate  being  saved  from  clean  up. 
Ready  Bullion  had  total  of  565  ft.  develop- 
ment work  done,  on  450-  and  2400-ft.  levels; 
decrease  in  brokan  ore  stock  was  1755  tons. 

ARKANSAS 

Boone     County 

ROYAL  fZinc) — H.  M.  Waddell  and  Lee 
Buie.  purchased  lease  on  Royal  and  took 
possession. 

MILLER  (Zinc) — J.  P.  Harvey  &  Co., 
composed  of  J  P.  Harvey,  Lon  Brown  and 
associates,  purchased  fee  in  20  acres  from 
Clyde   Miller ;    will    build   mill. 

MINNIE  LEE  (Zinc) — R.  L.  Marler  and 
James  Osenborough  purchased  lease  on  Min- 
nie Lee  in  Coon  Hollow,  and  took  posses- 
sion. 

RHODES-MANCHESTER     (Zinc)— Lease 

owned  by  McCurry  Mining  and  Milling  Co. 

Will    build   small   plant.      Installing   battery 

of  tables  at  their  custom  mill  at  this  place. 

3Iarion    County 

BEN  HARRISON  (Dodd  City)— Under 
lease  to  S.  T.  Peeler  and  associates.  Struck 
body  free  lead.      Will  ship  from  Pyatt. 

ARIZONA 

Cochise    County 

THUNDERBOLDT  MINING  CO.  (Dra- 
goon)— Installing  40-hp.  Fairbanks-Morse 
gasoline  hoist:   also  new  headframe. 

DRAGOON  COPPER  LEASE  (Dragoon) 
— Shipped  first  car  this  month  to  smeltery. 
Finished  timbering  shaft ;  sinking  for  water 
level. 

EMPIRE  (Dragoon) — Consists  of  190 
acres,  purchased  by  Eastern  man.  Work 
will  commence  Oct.  1.  Has  two-compart- 
ment shaft  down  280  ft.  ;  at  100-ft.  cut 
vein  5  ft.  wide  showing  good  copper  ore. 
Gila    County 

MIAMI  (Miami) — Labor  situation  Improv- 
ing  gradually,  a  total  force  of  900  men 
working,  of  which  400  are  employed  under- 
ground. Surface  force  complete  with  ex- 
ception of  electricians.  Handling  4000 
tons  daily  in  five  sections  of  mill  which 
under  normal  conditions  handles  6000  tons 
in  six  sections.  Production  for  September 
was  about  2,000.000  lb.  copper  compared 
with  250,000  lb.  in  August.  According  to 
report,  the  Inspiration  company  refuses  to 
take  back  any  of  strikers  except  Americans 
and  therefore  resumption  of  operations  de- 
layed somewhat  more  than  Miami. 
Greenlee    County 

LABOR  SITUATION  has  not  improved. 
Companies'  offer  to  take  back  all  men  who 
reported  for  work  on  Oct.  1  resulted  in 
picketing  of  the  district  by  the  union,  in- 
dicating men  would  not  return.  Believed 
that  union  leaders  encouraging  men  to 
hold  out  until  arrival  of  Commission  ap- 
pointed by  President  Wilson  now  en  route 
to  Arizona.  Commission  composed  of 
following:  W.  B.  Wilson,  Secretary  of 
Labor ;  J.  H.  Walker,  former  president 
United  Mine  Workers  ;  S.  D.  Marsh,  presi- 
dent Washington  State  Federation  of 
Labor ;  J.  A.  Spangler,  Pennsylvania  coal 
operator ;  Berner  C.  Reed,  Colorado  capi- 
talist. 

Mohave    County 

SCHENECTADY  (Chloride)  — Chloride 
&  Telluride  Leasing,  Mining  and  Milling 
Co.,  opened  several  feet  good  ore  in  .South 
drift,  175-ft.  level.  Considering  installing 
electric    power.      Bulkeley    Wells,    of    Colo- 


rado, one  of  principal  owners,     H.  L.  Heath, 

superintendent. 

NEW  MOHAWK  MINING  (Chloride)— 
Face  of  excellent  ore,  streaked  with  ruby 
silver,  about  4  ft.  wide,  opened  in  east 
drift,  150-ft.  level  of  shaft  No.  2.  Sorting 
tables  being  constructed.  Shaft  No.  3 
down  60  ft.,  opened  8  In.  good  ore.  J.  J. 
Robertson,  general  manager. 
Pima   C-^unty 

DAILY  ARIZONA  (Tucson) — Control  of 
Daily  Consolidated  Copper  Co.  acquired  by 
W.  H.  Martin  and  associates  of  Kokomo, 
Ind.,  formerly  held  by  W.  H.  and  J.  Daily. 
Will  be  reorganized  and  development  re- 
sumed under  G.  S.  Hancock,  m,anager. 
Pinal   County 

GILA  DEVELOPMENT  (Kelvin)  —  In 
west  drift  at  first  level  3  ft.  of  ore  assaying 
wel!  in  gold  recently  opened.  Shipping 
ore  being  sorted. 

MAGMA  (Superior) — Reported  that 
strike  made  below  1600-ft.  level  shows 
over  12',v.  copijer  for  last  22  ft.  Stated 
that  width  of  vein  on  1800-ft.  is  30  ft. 
showing  10%  copper;  50  oz.  silver;  and 
$1.80    gold. 

U.  S.  VANADIUM  (Kelvin)— Harry  S. 
Bryan  of  Minerals  Recovery  Co.,  of  Denver, 
has  been  in  Phoenix  demonstrating  adapt- 
ability of  Bryan  dry  sizing  and  concen- 
trating appliances.  Special  stockholders' 
meeting  held  to  authorize  construction  of 
reduction  works  having  50-ton  daily  capac- 
ity. Property  three  miles  east  of  Kelvin. 
E.  Payne  Plamer,  of  Phoenix,  president. 
Yavapai    County 

CALUMET  &  JEROME  (Jerome)— Dur- 
ing week  ended  Sept.  29,  opened  in  2-R 
crosscut  same  slate  formation  found  in  No. 
1  containing  chalcopyrite.  Drifted  in  2-R, 
25   ft.    and   started   crosscut. 

AMULET  (Prescott) — General  Mining  Co. 
purchased  this  old  property  of  J.  M.  W. 
Brown,  Located  in  1886  ;  situated  few 
miles  east  of  Howell  smelterv  on  Lynx 
Creek.  New  shaft  to  be  sunk  500  ft.  and 
hoist  and  compressor  being  installed. 
Buildings  being  erected. 

CALIFORNIA 

Amador    County 

ALLEN  COPv^ER  (Sutter  Creek)— In- 
stalling air  pipe.  Jackson  men  said  to  be 
interested   in   reopening   of   mine 

SOUTH  EUREKA  (Sutter  Creek)— Re- 
duced force  pending  repairing  and  deepen- 
ing shaft.  Low-grade  orebodies  opened, 
but  desire   higher-grade   ore, 

OLD  EUREKA  (Sutter  Creek) — Enlarg- 
ing and  retimbering  shaft  reached  1800-ft. 
point  and  250  ft,  remains  to  complete  en- 
largement to  three  compartments.  New 
electric  surface  hoist  will  be  exclusively 
used,  leaving  underground  hoist  for  emergen- 
cies. The  800-.  1200-  and  1700-ft.  levels 
have  been  opened  and  expose  pay  ore  left 
by  early-day  operators.  In  caved  gr^^und  in 
other  levels  new  drifts  or  crosscuts  may 
be  driven  instead  of  reopening  old  ones. 
Butte     County 

BOSTON  (Mokelumne  Hill)— Fire  which 
started  at  this  mine  has  spread  into  Rich 
gulch  and  done  large  amount  of  damage ; 
reported  to  have  been  checked  on  Calaveras 
Ri^'er.  Also  reported  to  have  crossed  river 
into    Jesus   Maria    district. 

BUTTERFLY  (Oroville)— Blue  ground 
formation  reported  to  indicate  diamonds- 
Property  is  between  Cherokee  and  Oroville 
Diamond  mine  within  area  claimed  by  M. 
J.  Cooney  of  Porbestown  Consolidated  to 
contain  kimberlite,  Cooney  mined  in  the 
South  African  diamond  mines  and  dis- 
covered the  Oroville  Diamond  mine.  Dia- 
monds have  been  found  in  the  vicinity  of 
Cherokee,  some  in  the  early  days  and  others 
in  recent  years.  W.  T.  Baldwin,  R.  S. 
Kittrick  and  C.  P.  Balding,  of  Oroville, 
are   interested. 

Calaveras   County 

BISHOP  GR.WEL  (Vallecito) — Mark  N. 
Ailing,  of  Downieville,  superintendent,  and 
Dwight  G,  Vedder,  assistant,  with  crew  of 
10  men.  started  development  of  gravel  beds 
on  Table   Mountain, 

PfUK  QUILL  MINING  CO.  (Angels 
Camp) — Permitted  to  issue  20,000  shares 
capital  stock  to  Fred  Bender  for  assignment 
of  purchase  option  of  mining  claims.     Also 


to  sell  10,000  shares  at  $1  per  share  for 
cash  to  b«  used  in  development  and  pur- 
chase price. 

ANGELS  CAMP  DEEP  (Angels  Camp) 
— Company  reorganized.  John  C.  Benson, 
manager,  will  go  to  Oklahoma  with  Jesse 
J.  Dunn  to  raise  money  for  development, 
San  Francisco  men  formerly  interested  have 
withdrawn. 

Inyo   County 

SKIDOO  (Skidoo) — Mill,  pipe  line  and 
mine  machinery  being  dismantled  and  iron 
and  steel  shipped  to  Trona  by  teams  and 
motor  trucks.  The  mine,  once  a  fine  pro- 
ducer, recently  abandoned  and  present  price 
of  old  iron  and  steel  makes  dismantling 
and  shipping  attractive.  Estimated  that 
8-in.  pipe  line  will  require  160  railroad 
cars  for  transportation.  Pipe  line  is  IS 
miles  long  and  was  installed  and  main- 
tamed  at  large  cost  to  furnish  water  for 
stamp    mill. 

Kern   County 

RANDSBURG-ATOLIA  (Randsburg)  — 
New  mill,  crusher  and  concentrator  in 
operation.  Mill  specially  designed  by  Rad- 
clifte  and  associates  for  treating  high-grade 
ores  near  old  Paige  property. 
Mariposa   County 

MARIPOSA  MINING  CO.  (Mariposa)— 
John  Kent  Kane  of  New  Jersey  has  brought 
suit  in  superior  court  to  recover  $8000. 
value  of  eight  bonds,   with  interest 

CHAMPION  MINING  CO.  (Los  Angeles) 
— Permitted  to  issue  675,000  shares  capi- 
tal stock  to  C.  H.  White  and  associates. 
Contemplate  development  of  property  sftu- 
ated  on  Black  Creek,  near  Coulterville. 
Placer    County 

FOREST  HILL  DISTRICT  active,  em- 
ploying about  100  men.  Yukon  Gold 
dredges  being  dismantled  for  reconstruction 
and  removal  from  middle  to  north  fork 
of  American  River.  Excelsior  mine  em- 
ploys 75  men;  property  worked  by  R.  B, 
Elder  through  old  Baltimore  ground. 
Spanish  Ledge  being  developed  bv  K.  A 
Garrison,  disclosed  chrome-  and  gold-bear- 
ing ore ;  shipping  by  motor  truck  to  start 
in  October.  Wieland  Mining  Co.  cleaning 
out  1800-ft.  tunnel,  to  drive  into  gravel 
channel. 

Plumas    County 

INDIAN  VALLEY  R  R.  CO.  filed  applica- 
tion with  State  Railroad  Commission  for 
authority  to  sell  Engels  Copper  Mining  Co.. 
$150,000  of  capital  stock,  proceeds  to  pay 
mining  company  and  Western  Pacific  Ry. 
certain  sums  due :  to  purchase  Iron  Bar 
property  for  terminal  uses ;  to  build  hotel 
and  cottages  at  Pa.xton,  a  new  station  at 
Veramount ;    and    other    improvements. 

ENGELS  COPPER  MINING  CO.  (San 
Francisco) — Apolication  for  permit  to  issue 
167,686  additional  shares  to  be  filed.  Pro- 
posed improvements  will  include  second 
unit  of  mill. 

San  Bernardino  County 

PHOENIX  (Johannesburg) — Stamp  mill 
crushed  200  tons  tungsten  ore  concentrated 
on  Wilfley  table  in  last  six   weeks. 

BUCKBOARD  (Randsburg)  —Twenty- 
five  tons  crushed  ore  ready  for  concentra- 
tion, to  be  treated  when  installation  of  mill 
completed. 

MINNIETTA  (Johannesburg) — Two  con- 
centrators installed  and  mining  and  milling 
resumed  after  closing  down  during  July 
and  part  of  August  on  account  of  hot 
weather  interfering  with  motor-truck  and 
team  hauling. 

Shasta     County 

CR.^IG  INTERESTS  said  to  be  preparing 
for  drilling  gravel  near  Ipo.  William  Mc- 
Kee.    of  Oroville.   will   be   in   charge. 

NOBLE  ELECTRIC  STEEL  (Heroult)  — 
One  furnace  in  continuous  operation  pro- 
ducing ferro-mangenese  as  80%  product. 
Producing  200  tons  per  month  supplying 
the  Pacific  Coast  and  shipping  to  Eastern 
plants.  W.  H.  French,  manager. 
Siskiyou    County 

CINNABAR  property  on  west  fork  of 
Beaver  Creek  sold  liv  Cowgil  to  Boston  men 
at  reported  price  of  $40,000.  Situated  at 
Garretson  Springs  to  be  connected  to 
county  road  by  new  wagon  and  motor  road 
to   mine. 
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Toolamne  Connty 

HALES  &  SYMONS  (Sonora) — Leased 
to  C.  K.  Rives.  Prospect  shaft  below  main 
working  shaft  disclosed  copper  and  gold 
ore   of   high   grade. 

KERSHAW  (Jacksonville) — Payable  ore 
in  slate  reported  to  have  unusually  uni- 
form contents.  Ore  shoot  said  to  extend 
south   into  CUo. 

COI.ORADO 

Clear  Creek  Connty 

GRAXD  CLEAR  CREEK  (Empire)  — 
Dally    district    mine    will    resume    work. 

CONSOLIDATED  MLNES  CO.  (Alice) — 
New  compressor  installed. 

JOSEPHINE  ((Seorgetown) — Mill  operat- 
ing to  capacity. 

DOCTOR  (Empire) — MacHUiery  being  in- 
stalled in  mill.  Mine  in  Daily  district  oper- 
ated  bv    Argo    Leasing    Co 

DIVES  PELICAN  (Silver  Plume) — 
Taken  over  by  Wellington  Mines  Co.  of 
Brecltenridge  

PRIDE  OF  THE  ROCK  (Dumont) — Tun- 
nel repaired  and  will  be  driven  to  cut  Ohio 
vein,  now  in  800  feet 

PRIMOS  CHEMIC.\L  CO.  will  build  mill- 
ing plant  at  Molybdenum  mine  in  Daily 
district  Contracts  let  for  lumber ;  also 
for  building  power  line  from  Colorado 
Power  Co.'s  main  line. 

Lake     County 

BOHN  (Leadville) — Mine  reopened  by 
lessees.  Shaft  repaired  to  (iOO-ft  level 
where  crosscutting  opened  large  shoot 
milling-grade  manganese  ore.  Stated, 
stringers  of  silver  chloride  occur,  and  can 
be   mined    separately 

SMALLER  PAY  ROLL  IN  LEADVILLE 
since  strike  settlement,  wages  having  been 
readjusted  upward.  Wages  paid  are  J4.50 
for  machinemen  and  $4  for  muckers,  etc.. 
but  in  few  cases  more  is  paid  to  best  men. 
Raise  cau.sed  considerable  curtailment  in 
development  work  and  lesser  one  in  pro- 
duction. Stated  about  two-thirds  the  num- 
ber of  men  now  employed  as  before  strike. 

La  Plata    County 

DURANGO  GIRL  (La  Plata) — Operated 
by  lessees.  Smelting-grade  gold-telluride 
ore  shipped. 

TENBROECK  (La  Plata) — Operated  by 
Lewis  Mountain  Mining  Co  Compressor 
and  machine  drills  installed  and  new 
boarding  hou.se  built  Crosscut  tunnel  in 
(500  ft.  being  driven  to  cut  vein  at  1700 
feet 

Oarsy    Connty 

BARSTOW  (Ironton) — Lease  taken  by 
Fngineers"  Corporation,  of  Boulder.  Colo., 
on  "Spar"  vein  ;  intend  to  make  commercial 
fluorspar  product.  Vein  cuts  main  Barstow 
vein  :   shows   3   ft.    high-grade   fluorspar. 

Park   County 

BIO  TOAD  MINING  CO  (Alma) — Oper- 
ating North  Star  mine  ;  will  install  cyanide 
process 

WEBBER  (Alma) — Operated  by  Metal 
Mines  Development  Co.  Shipping-grade 
lead-sliver  ore  produced. 

NELSON  (Alma) — Developing  good-grade 
lead-zInc  ore.  Operated  under  lease  and 
bond :  owned  by  Walker  Investment  Co., 
of    Denver. 

Han  Joan  Connty 

DELANO  (Silverton) — Trial  shipment  to 
Sliver  Lake  mill. 

ASPEN  (Silverton) — Small  force  work- 
ing;   shipping    lead-zinr-copper   ore 

SILVER  LAKE  (Silverton)— Portion  of 
workings  will  bo  operated  under  lease  by 
Fred    Dillon 

GOLD  KING  EXTP:.NSI0N  (Silverton) — 
Contract  let  to  drive  tunnel  on  this  Ross 
Banin  property 

VALLEY  FORGE  (Silverton)  —  Lease 
taken  and  work  started.  Ore  contains  lead, 
xinc  and  silver. 

JOK  A  JOHN  (Silverton) — Property  In 
Dry  (Julch  being  worked  by  lessees,  Ship- 
ments  to   begin    soon. 

HENRIETTA  (Silverton)  —  Being  re- 
opened by  Adam  ic  Eve  Mining  Co.  under 
managfment   of   R.    W     Palmer. 

MRARS-WILFT.EV  (Silverton)— Mill  re- 
nv>dp|pd  and  new  mnchlnrry  InstnlJ^'d  ; 
Again  treating  old  tailings  from  Silver  I.,ake 
mill. 

Han   MIgael   Cennly 

BALLARD  (Tellurlde) — lessees  resumed 
operations  nt   milling  plant 

FAVORITE  (Ophir)— Being  worked  by 
le.sspps 

LIBERTY  BELL  (Tellurtde)_Two  elec- 
tric  locomotives   installed    for   lower   tunnel 

Dt'FKV  (OphIr  Ixmp) — Being  developed 
by  les.flees  Cros,*cut  tunnel  driven  to  vein  ; 
drifting   now   under   way 


VAN  ANDRETT  (Tellurlde) — Vein  lead- 
silver  ore  opened  near  Trout  Lake ;  ship- 
ment from  near  surface. 

STANDARD  CHEMICAL  CO.  (Placer- 
vllle) — One  3i-ton  motor  truck  and  two 
four-hor.«e  teams  employed  shipping  con- 
centrates to  Placerville,  whence  product 
shipped    East    by    rail. 

C..\RB(i.N'ERO  (Ophir)  — Development 
resumed  under  management  of  G.  B. 
Pickett.  Electric  power  line  extended  to 
mine,  and  compres-'^or  operating.  Ore 
opened  and  shipments  will  be  resumed  soon. 

TOMBOY  (Tellurlde)  —  In  August  mill 
ran  28  day.s  crushing  12,000  tons,  yielding 
$34,500  bullion.  Concentrates  shipped 
amounted  to  $63,200.  Proflt  was  $29,700, 
expenses  amounting  to  $97,700. 

Snmmit    Connty 

B.\KER  (Breckenrldge) — Lessees  work- 
ing  2-ft.   vein   le.id   ore. 

CONSOLIDATION  in  Montezuma  dis- 
TRICT  of  ,Iumho,  Pennsylvania,  Peruvian 
and  Toledo  being  effected. 

MICHIG.\N  (Kokomo) — Shipping  sul- 
phide ore  Tramway  may  be  built  from 
mine    to    railroad. 

ROBINSON  MILL  (Robinson)— Over- 
hauled and  new  machinery  installed,  to 
treat  lead-zinc  ore  from  Michigan  mine 

WELLINGTON  MINES  CO  (Brecken- 
rldge)— Shipping  lead-zinc  concentrates 
Crosscutting  on  sixth  level  for  Great  North- 
ern   oreshoot. 

IRON  MASK  (Breckenrldge) — Tunnel 
level  reopened  and  repaired  for  over  1200 
ft.  Mixed  sulphide  ore  opened  in  winze 
below.  Formerly  producer  of  lead  car- 
bonate ore  from  upper  levels. 

Teller    Connty 

LEORA  (Cripple  Creek) — Sold  to  Victory 
Gold  Mining  Co. 

ELKHORN  (Cripple  Creek) — Leasing 
company  operating. 

EL  PASO  (Cripple  Creek) — August  out- 
put  bv    lessees.    530    ton.^,    gold    ore. 

KOMKT  LEASING  CO.  (Cripple  Creek) 
— Shipping  from  Victor  mine. 

DILLON  (Cripple  Creek) — August  out- 
put 23fiO  tons.  Owned  by  Granite  Gold 
Mining   Co 

CALEDONIA  (Cripple  Creek) — Reopened 
by  le.«sees ;  first  shipment  of  good-grade 
gold  ore  made. 

PORTLA.ND  (Cripple  Creek) — Strike  of 
rich  ore  on  2000-ft  level  from  No.  2  shaft ; 
details    not    available. 

NEW  BOSTON  (Cripple  Creek) — Strat- 
ton  estate  property,  being  worked  by  lessees. 
Two-ounce  gold  ore  being  shipped  from  60- 
ft.   level. 

J.  H.  B.  LEASING  CO.  (CYipple  Creek)  — 
Opened  shoot  of  good-grade  ore  at  depth  of 
50  ft  on  Big  Banta  claim  of  Ignited  Gold 
Mines  (^o. 

EL  r.\SO  (Cripple  Creek) — Narrow-gage 
spur  being  broad-gaged  to  No,  1  shaft,  and 
connection  made  with  Midland  Terminal 
railroad       Shipments   being  made 

AJ.\X  (Victor) — Main  shaft  recently 
sunk  to  ISOfl-ft.  level  Development  work 
on  this  level  has  recently  opened  shoot  of 
good-grade  ore  Being  worked  under  lease. 
W.   S.   Black,  superintendent- 

OCEAN  WAVE  MINING  CO.  (Cripple 
Creek) — Incorporated  recently;  capitaliza- 
tion. $100,000.  Controlled  by  Ea.stern  men; 
holds  long-time  lease  on  Ocean  Wave  and 
Little  Mary  claims,  controlled  by  Portland 
company. 

DIG  GOLD  MINING  CO  (Cripple  Creek) 
— Operating  Alpha  and  Omega  claims  on 
Bull  Hill  :  will  install  machinery  and  sink 
shaft  from  present  depth  of  100  ft  to  500- 
ft  level  Good-grade  ore  opened  on  first 
level  ;    shipments   will    begin   soon 

EX(^KLSIOR  (Cripple  Creek)— Operating 
Longfellow  mine  of  Strntton  estate  under 
lease  Shaft  400  ft  deep  will  be  sunk  by 
contract  to  fiOO-ft.  level.  Connection  will 
be  made  on  500. ft  level  with  Golden  Cycle 
Extraction  of  ore  to  begin  as  soon  ae  abaft 
work   completed 

iniiio 

Shoalinnr    Cnnnly 

PINK  CREEK  n  R  has  started  construe- 
tlon  work  ;  expected  that  track  will  be  liild 
by  January  one  new  mill,  the  Nnbob  (Strw- 
art).  and  probably  two  more,  the  Northern 
Light  and  Amy  A  Matchless,  will  bo  mn- 
slructed  In  spring  Highland-Surprise  and 
Constitution     mills     nirendv    opernling 

YCKON  GOLD  (Murray)  — Has  about 
completed  reconslnicllon  of  7j-cu  ft  dredge, 
formerly  used  In  Alaska  Electric  power 
line  expected  to  be  completed  by  middle 
of  October  and  dredging  will  continue  dur- 
ing   winter 

FEDERAL  (Wallace) — Announced  that 
Federal  Mining  and  Smelting  Co.  purchased 


Independence  lead  mine  near  Ketchum,  In 
South  Idaho.  Is  old  producer,  closed  down 
for  several  years  on  account  of  litigation, 
is  second  property  Federal  has  bought  in 
district,   first  being  North   .'itar, 

DOUGLAS  (Beeler)  —  Announcement  of 
dividend  of  Ic.  Oct.  1 — second  disburse- 
ment— represents  accumulation  of  royalty 
paid  by  the  Anaconda  company  operating 
the  Douglas  under  lease.  Amount  of  each 
payment  Is  $8500.  Shipments  resumed 
after  interruption  of  few  weeks  on  account 
of  closing  of  Anaconda's  works. 

MIDNIGHT  (Mullan) — Recently  bonded 
by  eastern  men  represented  by  Robert 
Sweeney  ;  reincorporated  as  the  Early 
Dawn  Mining  Co.  Practically  surrounded 
by  Federal  company's  ground  and  No.  5 
tunnel  of  Morning  mine  cut  its  vein  years 
ago,  showing  body  of  lead  ore.  Since  bond- 
ing drifts  run  both  east  and  west  from 
Morning  tunnel  show  oreshoot  averaging 
8  ft.  in  width.  Raise  being  made  to  ex- 
plore  vein  to  surface. 

MICH10.\N 

Copper 

KEWEEN.\W  (Calumet) — Losing  men  to 
big  towns  and  mill  not  running  to  capacity. 

FRANKLIN  (Demmon) — September  ton- 
nage   about     26.550     tons 

ISLE  ROY.XLE  (Houghton) — Septem- 
ber tonnage  64,000  as  against  73,000  for 
August 

NEW  BALTIC  (Houghton)— Manage- 
ment confident  new  lode,  still  showing  rich 
copper,    is    the    new    .Orcadian. 

VICTORIA  (Victoria) — Short  of  labor  of 
all  kinds  especially  surface  men.  Septem- 
ber production  about  100  tons  mineral. 
Mill  improvements  completed  in  two  weeks. 

SE.VECA  (Calumet) — Piers  for  shart 
hou^e  constructed.  Boilers  and  hoist  se- 
cured but  not  yet  delivered.  Hope  to  have 
plant  under  cover  before  snow  Hies. 

HOUGHTON  (Houghton) — Closed  tem. 
porarily  Sept  28  ;  will  place  part  of  force 
on  the  19th  level  of  Superior  drifting  to 
boundary  to  explore  Superior  lode  and  West 
Vein. 

QUINCY  (Hancock) — Electric  haulage  on 
all  long  hauls  using  storage  battery  locomo- 
tives and  overhead  trolleys ;  latter  about 
half  .as  expensive  as  former,  but  carry  i 
them    danger    of    electrocution. 

HANCOCK  (Hancock)— Shipping  1100 
tons  daily.  26.400  for  September,  700  from 
Quincy  shaft  No.  7,  and  4  00  from  Hancock 
No.  2,  an  increase  of  250  tons  daily  over 
August,   as  more  men   have  been   taken   on. 

OSCEOLA  (Osceola) — Sub-shaft,  in  1800 
ft.  on  45th  level,  has  track  laid  to  46th; 
hoisting  a  rock  car  in  cage  to  45th  wher 
rope  haulage  pulls  it  to  No.  6  shaft  E^rer; 
lower  level  south  shows  continuation 
good    ore. 

^\'H1TE  PINE  EXTENSION  (Ontona- 
gon) —  Underground  showing  continues 
good.  On  1800  ft.  of  openings  on  first  lev!>l. 
copper  from  17  to  42  lb.  per  ton  shown. 
No  additional  financing  neces-sary  for  a 
year. 

WHITE    PINE     (Ontonagon)— With    no- 
tation secures   27   lb.  of  copi>ei*  out  of  roci 
that   carries    30 ;    highest    recovery   in    I 
Superior     district.       Flotation     not     In 
on  all  tailings,  but  will  be  when  tanks  ca" 
be  put    In. 

SOUTH  LAKE  (Houghton) — Has  flvl 
crosscuts,  one  each  on  surface,  third,  fotirth, 
fifth  and  sixth  levels.  .Ml  showing  UB 
fairly  well.  Only  new  one  Is  the  surfac« 
cros.scut  In  progress  for  90  days.  Ship- 
ments are  good  grade  and  could  b«  In 
creased  If  more  men  were  available, 
n.ssessment  contemplated  at  prejtent  *n( 
financial  condition  is  dependent  upon  prio 
of  metal  and  securing   more  rock. 

MINNESOT.\    . 
Menahl    Range 

HARTLEY  (Chlsholm)  —  Shipnwnt 

stopped  Entire   crew    switched    to    ntr<1> 

ping  which  will  continue  tbroiighout  wintel 

C.WOUR       (Kinney)  —  Stockpiles      b«liL 
shipped    this   year   by   Hartley   Intcreata,  a 
Duiulh,    former   operators 

STEVENSON  (Stevenson)  — Conlracte. 
with  J  Dawson,  of  HIbbing,  for  sci 
ming  t>ortion  of  pit  and  loading  ore  Int 
curs  by   means   of  small   steam   shovel. 


Ibis    district      Will    do    development    worl 
this  winter. 

MTDOET  (HIbbing)  —  Tjirge  crew  of  me< 
scramming  ore  from  under  banks  so  thai 
i|  can  lie  In.ided  by  slenm  shovel  lnt< 
cars        C     Rirbanls.    svit»eritttendent. 

MESABA  MOUNTAIN  (  Virginia)— Tjirg 
HOO-ton    Hucyrvis  steam  sho>-el   being  pet  ufl 
In  pit  bv  Oliver  company  to  remove  overj 
burden  this  winter ;  first  large  shovel  usef 
by  this  company. 
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MISSOURI 
Joplia    District 

BLUE  MOUXD  (Baxter.  Kan.) — Started 
construction  of  second  mill,  the  Blue  Dia- 
mond,   immediately    west    of   present    plant. 

■n'OODCHUCK  (Commerce.  Okla.) — Lost 
hoist  room  by  explosion.  Only  property 
damaged.      Cause  unknown. 

COJIMERCE  (Miami  Okla) — Building 
mill,  the  ^^'ebber.  of  2o0-ton  capacity  per 
shift  in  Kansas,  just  north  of  Blue  Mound 
mine. 

VIXEGAR  HILL  ZIXC  (Baxter.  Kan.) 
— Installing  two  new  jigs  and  doubling 
capacity  of  Barr  mine.  Opening  rich 
second   level   run    at    210    ft. 

ST.  JOE  (Joplin) — Substituting  steam 
pumps  for  electric  pumps  at  new  mine  at 
Picher.  Okla.  Mill  recently  completed  and 
first  nine-hour  run  produced  42  tons  zinc 
concentrates,  a  yield  of  26%. 

tMPERI.\L  (Joplin) — Sinking  mill  shaft 
to  2  25  ft.  at  property  just  north  of  Cave 
Springs.  Mill  supplied  from  two  field 
shafts.  Ore  face  75  ft.  thick.  Budd  M. 
Robinson.    Joplin.    owner. 

LUCKY  J.\CK  (Baxter.  Kan.) — Started 
400-ton  mill  operating.  Mining  at  90-ft. 
level:  wiil  sink  shaft  to  200  ft  Main 
ore  run  indicated  bv  drilling  at  150  to 
200  ft  G  K.  Williams,  Farmington,  Mo., 
principal  owner. 

LUCKY  STRIKE  LEAD  AXD  ZIXC 
l<3uapaw,  Okla.) — Bought  mill  at  Porto 
Rico  and  will  move  to  lease  just  north  of 
Quapaw.  where  companv  secured  rich  drill 
holes.  Will  enlarge  200-ton  mill  to  300 
tons.     R.  L.  Austin.  Miami.  Okla.,  president. 

ACME  LEAD  AXD  ZIXC  (Picher.  Okla.) 
— Building  No.  2  mill  on  west  portion  of 
40-acre  lease  of  Walker  land.  '  ^VilI  be 
electrically  equipped  with  250-ton  capacity 
per  shift.  Operations  at  165-ft.  level.  J. 
X.  Wingfield.  Webb  City,  manager. 

KAXSOURI  (Baxter.  Kan.) — Construct- 
ing mill  on  lease,  west  of  Baxter  in  Blue 
Mound  territory.  30  drill  holes,  having 
shown  ore.  Jlill  to  be  of  350-ton  capacity. 
Mining  at  240-ft.  level.  C.  B.  Boylan, 
Mianii.    Okla.,    president. 

TE.VXESSEE  LE.\D  AXD  ZIXC  (Joplin) 
— With  drills,  has  discovered  another  rich 
ore  run  at  old  Yellow  Jacket  property  at 
Klondike.  Mo.  For  several  months  has 
been  making  bonanza  profits  with  100-ton 
mill.      R.    H    Allen,   Joplin,   manager. 

MAHUTSK.A.  (Picher.  Okla.) — Xew  250- 
ton  mill  operating.  Ore  taken  from  two 
shafts  from  one  of  which  yield  has  been 
25%  since  starting  Sept  6.  Making  about  25 
tons  concentrates  daily  with  mill  operating 
one  shift  R.  Y.  Ramage.  principal  owner. 
W.  L.  Kepner,  Joplin,  superintendent. 

MONTAX.\ 

Jefferson    County 

BOSTOX  &  CORBIN  (Corbin) — ^Annual 
report  for  year  ended  July  31,  1917,  shows 
36,910  tons  ore  mined  (all  from  Bertha 
property),  yielding  8945  tons  of  concen- 
trates, containing  810.677  lb.  copper  and 
48,254  oz.  silver.  Cost  of  production  was 
25.564c.  per  lb.  of  copper  and  price  received 
was  29.512c.  per  lb.  Development  was 
started  on  900-ft.  level  and  toward  Corbin 
vein  in  1202  crosscut  in  Xovember.  De- 
velopment cost  averaged  2.038c.  per  lb.  of 
copper  produced.  Crosscut  over  1200  ft.  on 
1200-ft.  level  to  explore  (Sorbin  vein  at 
depth  :  future  of  property  depends  to  great 
extent  on  results  obtained. 

Lewis  and   Clark  County 

AMERICAN'  SMELTING  AND  REFIXIXG 
(Helena) — The  second  largest  brick  stack 
in  the  United  States  has  just  been  com- 
pleted. It  is  4  00  ft.  high.  24  ft  in  diameter 
at  base  and  16  ft  at  top.  Erected  in  46 
days.  Expected  to  mitigate  smoke  nuisance 
and  save  metals  heretofore  passing  oft  in 
fumes. 

Musselshell  County 

TRI-CITT  OIL  CO  (Roundup) — Oil 
struck  at  1700  ft  in  well  in  Crazy  Woman's 
Pocket  Basin,  west  of  here.  On  account  of 
flow  of  water  unable  to  tell  importance  of 
strike. 

Silver  Bow  County 

NORTH  BUTTE  (Butte) — Two  more 
damage  suits,  each  to  amount  of  $10,000, 
filed  by  administrators  of  estates  of  Patrick 
Shields  and  Daniel  Kennedy,  victims  of 
fire   in    Granite   Mountain   shaft   on    June    8. 

AX.\COXDA  (Butte) — Hoisted  11.000  tons 
on  Sept.  29  and  9800  on  Sept.  25.  against 
normal  of  17.000  Reported  that  there  were 
7400  underground  workers  in  .\naconda 
mines  on  Sept.  29.  Training  all  men  in 
corps  of  mining  engineers  in  use  of  the 
gas  helmet  since  Sept.  20  Expected  to  in- 
crease efficiency  of  the  safety-first  depart- 
ment   as    engineers    will    hereafter   be    able 


to  give  information  about  underground 
workings  as  well  as  render  assistance  in 
rescue    work. 

NEVAD.\ 

Clark     County 

BULLION  (Goodsprings) — Shipped  20- 
ton  carload,  lead-silver  ore  recently,  receiv- 
ing $2001.  .\nother  carload  shipped  .\ug. 
26  and  another  in  readiness.  Putting  aux- 
iliary mill  in  shape  for  operation.  J.  J. 
Da>Ties,  Jr.,  president  and  manager.  Gen- 
eral office,  61-3-5  Main  St.,  Salt  Lake  City, 
Utah. 

Nye     County 

TOXOPAH  ORE  PRODUCTION  for  week 
ended  Sept.  22  was  9388  tons,  valued  at 
$164,290,  comparing  with  9521  tons  the 
previous  week.  Producers  were ;  Tonopah 
Belmont,  2445  tons;  Tonopah  Mining,  2400: 
Tonopah  Extension,  2380  tons;  Jim  Butler, 
750  tons:  West  End,  905  tons;  Montana, 
71  tons:  Rescue,  191  tons;  North  Star,  54 
tons;  Midway,   94  tons;   Cash  Boy,   40  tons. 

UNION  .AM.A.LGAMATED  (Manhattan)  — 
Discontinued  third  shift  to  permit  ventila- 
tion of  workings.  Water  in  Mushelt  ore- 
shoot  decreased  and  development  resumed. 
North  crosscut  advanced  14  ft  to  footwall 
shows  2  ft.  ore  next  hanging  wall.  East 
drift  from  No.  7  crosscut  encountered 
broken  up  limestone  but  face  now  in  mill- 
ing ore.  South  crosscut  on  Earl  fault 
shows  free  gold  ;  hanging  wall  side  in  heavy 
shale    formation    requiring   close    timbering. 

WHITE  C.A.PS  (Manhattan) — Hanging 
wall  crosscut  No.  5  cut  White  Caps  fault 
and  drifting  started.  South  crosscut  driven 
off  east  drift  through  limestone  to  cut  down- 
ward extension  of  pipe  of  ore  developed 
by  last  raise.  Raise  No.  405  from  400-ft. 
level,  now  up  114  ft  in  good  grade  milling 
ore.  From  fifth  level,  south  crosscut  driven 
197  ft.  in  limestone  for  45  ft  and  expect 
to  encounter  east  orebody  within  few  feet 
Hoisting  100  tons,  after  sorting  limestone, 
per  day. 

NEW    MEXICO 

Grant    County 

EL  PASO  MIXING  ("IPinos  Altos) — Work- 
ing on  Pacific  X'o  2  shaft  on  Skilacorn 
vein  encountering  high-grade  gold  ore:  also 
developing  low-grade  tonnage.  Using  Huff 
electro-static    separator   and    flotation. 

CALUMET  NEW  MEXICO  (Finos  Altos) 
■ — Expect  to  erect  first  40-ton  unit  of  mill 
shortly  using  tables  and  flotation.  Ship- 
ping to  smeltery  at  Coffey^-lUe.  Kan.  Re- 
ceive no  returns  for  0.50  oz.  gold.  10  oz. 
silver  and  J'r  copper  content  of  its  lead- 
zinc  ore  from  smelters.  Mine  development 
well  advanced.  J.  .\.  McCallum,  superin- 
tendent Head  office,  154  W.  Randolph  St, 
Chicago. 

OREGON 
Baker     County 

HOMESTEAD  GROUP  (Homestead) — W. 
S.  Kuhn  of  San  Francisco,  purchased  this 
group  of  copper  claims  from  W.  B.  Mac- 
dougall.  Situated  near  here  on  Snake 
River.  Sale  price  was  $125,000.  Negotia- 
tions being  made  for  extension  of  power 
line  from  Idaho  Power  Co.'s  terminal  at 
Homestead.     W.  S.  Kuhn,  in  charge. 

Josephine    County 

J.  M,  FINCH  and  T.  P.  Johnson  taking 
out  chrome  ore  near  Kerby,  and  will  ship 
soon. 

HOME  (Waldo) — Assays  from  lower 
levels  of  this  gold  mine  on  Monkey  Creek 
encouraging  reopening.  J.  N.  Britten,  man- 
ager. 

UTAH 

Salt  Lake  County 

UT.\H  COPPER  (Bingham) — Will  re- 
ceive refund  amounting  to  $43,750  payable 
in  30  days  on  protested  taxes  paid  in  1913- 
1914.  Less  than  amount  asked  by  company 
but  finally  agreed  to  by  attorney  for  mining 
company   and   county   commissioners. 

MONTj\.NA-BINGH.\M  consolid.vt- 
ED  (Bingham) — Three  cars  of  concentrates 
from  Fortuna  workings  shipped  week  ended 
Sept.  7.  Machinery  ordered  for  second  unit. 
Tunnel  reached  Fortuna  fissure  ;  drifting 
to  be  started  here,  and  raising  done  to 
workings  1400  ft   higher. 

Tooele  County 

WEST  TOLEDO  MINES  (Sells)— Situ- 
ated in  Cottonwood  district.  Machine  drills 
being  installed  for  exploring  Manitoba  fis- 
sure. 1500  ft.  long  .showing  mineralization. 
Expect  to  strike  Toledo  fissure  dipping  60 
deg.  to  north  within  150  ft.  Embargo  al- 
most completely  lifted  and  mine  shipping 
three  or  four  cars  good  ore  per  week. 

Summit    County 

DALY  WEST  (Park  City) — .\ugu.<!t  ship- 
ments were  1700  tons  crude  ore  and  con- 
centrates.     Mill    stated    to   be   treating    200 


tons  daily,  running  from  3  to  8%  lead 
and  5  to  10  oz.  silver. 

Itali   County 
ETTA  MAT  (.American  Fork) — Tunnel  in 
about  25  ft  reported  to  show  2i  ft  ore. 

WISCONSIN 
ZINC-LE.AD     DISTRICT 

.  M.  &  A.  (Platteville) — Churn  drilling 
mdicated  good  zinc  orebody  on  Rundell 
land,    at   Rewey. 

HARKER  ( Piatt  ville)— Joseph  Pickett 
and  others  are  sinking  shaft  on  this  tract 
at   Big   Patch. 

AVISCONSIN  ZINC  (Platteville) — Con- 
struction of  200-ton  mill  and  sinking  of 
new    shaft    commenced    at    Shullsburg. 

GRE.\T  WESTERN  (Galena.  111.)— This 
property,  dividend  paver  In  1914-15,  opened 
up  again.     Robert  Banes,  manager. 

CAN.\DA 
Ontario 

ORE  SHIPMENTS  from  Cobalt  over 
Temiskaming  &  X'orthern  Ontario  Ry.,  as 
reported  by  Arthur  A.  Cole,  mining  engi- 
neer, for  .August  were:  Aladdin  Cobalt,  78 
tons  ;  Beaver.  42  ;  Buffalo.  62  ;  Coniagas,  78  ; 
Crown  Reserve,  20  ;  Dominion  Reduction 
Co..  214  ;  Hudson  Bay,  44  :  Kerr  Lake,  150  ; 
La  Ro.se,  131;  Mining  Corporation  of  Can- 
ada. 32  ;  McKinley-Darragh.  129  ;  Xational, 
23  ;  Nipissing.  656  :  O'Brien,  54  ;  Temis- 
kaming. 62  :  total  1777  tons  from  Cobalt 
proper:  Miller-Lake-O'Brien  (Elk  Lake).  34 
tons;  .A.lexo  mine  (Porquis  Junction)  520 
tons   nickel   ore. 

HAYDEN-  (Porcupine) — Arrangements 
being  made  for  diamond-drilling. 

DOME  (South  Porcupine)) — Operations 
curtailed  by  labor  shortage. 

SCHUM.A.CHER  (Schumacher) — During 
last  month  treated  approximately  3400  tons 
ore.    recovering   $23,000. 

ROGXOX  (Dryden) — Nlssen  stamp  mill 
installed  and  little  gold  bullion  produced. 
Workings    at    depth    of    70    ft 

KIRKL.A.N'D  PORYPHYRY  (Kirkland 
Lake) — Sinking  at  rate  of  3  ft.  per  dav 
encountering  visible  gold.  Equipment  ar- 
riving. 

LE  HEUP  (Gowganda) — .Acquired  bv  in- 
terests identified  with  the  McInt>Te '  and 
Boston  Creek  mines.  Mining  plant  is  being 
sent   in. 

HURD  (Kirkland  Lake) — Taken  over  bv 
X'ew  York  men.  Company  being  organized 
for  $15,000,000.  known  as  Ontario  Kirk- 
land   Gold    Mines. 

X.\TIOX.\L  (Cobalt) — Flotation  plant 
treating  average  of  100  tons  per  dav. 
-Arrangements  made  for  resumption  of  un- 
derground work,   suspended   since   Julv    1 

CASEY  COB.\LT— Work  on  new  mill  to 
replace  that  destroyed  by  fire  delaved  bv 
labor  shortage.  Large  quantity  of  low- 
grade  on  dump  which  can  be  handled  profit- 
ably with  mill. 

TECK-HUGHES  (Kirkland  Lake)— Mill 
treating  SO  tons  per  day.  Winze  sunk 
from  400-ft.  level  to  550  ft  Good-grade 
milling  ore  approximately  30  ft  ;  one  shoot 
about   520  ft.    long, 

PROVIx\'CI.\L  (Cobalt) — Work  rapidly 
pushed  on  mill  extension  ;  mine  inspected 
by  .\merlcans  including  John  T.  MilUken. 
St  Louis :  Frank  G.  Logan  and  Joseph  P. 
Griffin,  of  Chicago,  George  E.  Pierce. 
Buffalo. 

MEXICO 

P.\RAFFIN  DISCOVERY  in  Chihuahua 
near  American  line  was  announced  in 
dispatches  from  Mexican  Government  ac- 
according  to  El  Paso  report.  Said  to  be 
traceable    on    surface    for    six    miles. 

MEXIC.VX  GOVERXaiENT  after  Oct  1 
will  refuse  to  accept  .\merican  bills,  silver 
coin  or  drafts  on  the  United  States  in 
payment  of  Federal  taxes  and  duties. 
Reason  given  is  that  American  CJovernment 
prohibited  export  of  gold.  .American  gold 
coin  will  be  accepted  at  rate  of  two  to 
one  It  ore  or  concentrates  are  exported 
which  contain  more  than  six  grams  of  gold 
per  ton.  e.xporters  must  import  equal  amount 
in  refined  form.  If  silver  is  exported  in 
bars,  or  in  ores  and  concentrates  contain- 
ing more  than  50  grams  per  ton.  the  ex- 
porters must  import  251";  of  value  in  gold 
bars  or  gold  coin  at  price  to  be  fixed  by 
Treasury  Department 

SOUTH    .\FRIC.\ 

MINERS  UXIOX  at  meeting  of  special 
delegates,  resolved,  according  to  a  Renter 
dispatch,  to  accept  minimum  wage  offer 
made  by  Chamber  of  Mines  subject  to  agree- 
ment regarding  certain  passages.  Also  ac- 
cepted 485-hour  week,  "bank  to  bank"  as 
from  Jan  1.  1918.  and  additional  war  bonus 
from  Sept.  1.  Offer  to  establish  emplo>Tnent 
bureau   was   declined. 
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Metal  Markets 


SILVER  AND  STF.RLINC 

EXCHAN. 

E 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

ii«pt. 

New- 
York. 
Cents 

lOil 
97| 

961 

Loo-  ' 
don. 
Pence 

New 
York. 
Cents 

Lon- 
don, 
Pence 

27 
28 
29 

4  7330 
4  7550 
4  7550 

49 

1 

2 
3 

4  7530 
4  7530 
4  7530 

95J 
93i 

931 

48J 
471 

New  York  quotations  are  as  reported  by  Mandy 
A  Barman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine-  I^ndon  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Sept. 
Oct. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St   L. 

27 

28 
29 

2 
3 

23) 
23) 
23) 
23) 
23) 
23) 

61) 

61 

61 

60) 

60) 

60J 

7} 

% 
@8 

8 

8 

8 

8 

7i 
®7  90 

@7'90 

7  80 
@,7  90 

7  80 
@7  90 

7  80 
@7  90 

7  80 
(a  7  90 

0.s\ 

8  05 
(h8   15 

8 
(£8 

(o8 

8 

(ft  8  J 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  bas«d  generally  on  sales 
as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York.  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars  Beginning  with  .'v-pt.  21,  we 
quote  the  price  fixed  by  the  l*.  S.  Government, 

We  quote  electrolytic  cathodes  at  0  05  to  0  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  arc  for  ordinary  Prime 
Western  brands  We  quote  New  York  price  at  17c. 
per  100  lb  above  .St   Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c  ;  St  I/>ui»-Chicago, 
6  Jc.;  St.  Louis-Pituburgh,  13  I  cents 


Copper 

Tin 

Lead 

Zinc 

Sept 
Oct 

SUndard 

Elec- 
tro- 
lytic 

Spot 

246 
245) 

243) 
243) 
244 

3  Mob 

Spot 

Spot 

3  Mob 

Spot 

27 
28 
29 

2 
3 

no 
no 

no 
no 
no 

no 
no 

no 
no 
no 

130 
130 

123 
125 
123 

243 
242J 

241) 
241 
242 

301 
30! 

30 
30 
30 

$4 
34 

34 
34 
34 

The  above  table  gives  the  closing  quotation.--  on 
[.ondon  Metal  Efhange  All  prices  are  in  pounds 
sterling  per  ton  of  2.240  lb  Kor  convenience  in 
comparison  o(  l.ondon  prices,  in  pounrls  sterling  per 
2.240  \h  .  with  American  prices  in  cents  per  pound 
the  fnllf.wing  soproximate  ratios  are  given,  rerkrining 
eichaner  si  $4  75)  £30]  -6  474c  .  £54-11  462c  ; 
£I20=25I7.V.  £137 -i9  082c,  £240  -  50  946c 
VahXions.  £1-0  212277c. 


NKW    YORK — Oct.    * 

In  copper  there  Is.  of  rourse.  no  londer 
nnvtblng  but  the  market  nrhltrarllv  eslah- 
llufce.l     l.v      II,.      (;.,>..rr,in.-t.l      l.iirr.Mir     tr.iTis- 


pr»rtloj»IIv 
ment.  whN 
price  I  ■ 
rnpp<>r   » • 


gate  that  is  going  to  be  demanded,  and 
meanwhile  they  are  refusing  to  supply 
domestic  consumers  at  all  and  are  resist- 
ing all  importunities  Producers  will  not 
even  consider  business  for  delivery  after 
next  January,  although  consumers  have 
made  overtures  for  such  business 

On  Sept.  2S.  the  producers  held  a  meet- 
ing in  New  York,  at  which  all  were  repre- 
sented, and  formed  a  new  Copper  Producers' 
Committee,  whereof  Mr.  Clendennin  was 
elected  chairman,  and  the  other  members 
are  Messrs  Mcl..ean.  Agassiz  and  Wolfson. 
while  Hamilton  Brush  is  secretary  This 
committee  h.as  taken  an  oftice  at  No.  60 
Broadway.  The  committee  will  collect  the 
neces.sary  statistical  information  and  will 
attend  to  the  distribution  of  copper  with 
the  object  of  giving  preference  to  govern- 
mental    requirements 

On  Oct  2.  the  principal  copper  consumers 
held  a  meeting  in  New  York  and  formed 
a  committee  to  represent  them.  Mr  Brooker. 
of  the  .\merican  Bra.ss  Co.  being  elected 
chairman,  and  Mr  Howard,  of  the  National 
Conduit  and  Cable  Co .  secretary  The 
producers*  committee  met  the  consumers 
and  explained  to  the  latter  the  situation 
that  exists  in  respect  to  shortage  of  copper, 
and  informed  the  consumers  that  they  will 
h.ave  to  get  along  with  a  curtailed  sup- 
ply and  stated  that  it  would  be  an  object 
of  the  producers'  committee  to  treat  all 
consumers    fairly. 

Eugene  Meyer.  Jr..  who  has  been  attend- 
ing to  details  of  the  purchase  of  copper, 
lead  and  zinc  under  Mr.  Baruch.  of  the 
War  Industries  Board,  has  left  that  place 
in  order  to  assist  Mr.  Vanderlip  in  the 
financial  work  that  he  has  undertaken.  .No 
successor  to  Mr.  Meyer,  on  the  War  Indus- 
tries Board,  has  yet  been  appointed,  so  far 
as  we  know. 

Copper  Sheets  are  quoted  at  35c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
fob.    mill. 

Tin — This  market  was  very  narrow  and 
there  was  hut  little  change  In  prices  At 
the  close.  Straits  tin  was  quoted  at  BOJc 
and    Banka    at    59}c 

Peliveries  of  Banka  tin  in  Holland  are 
reported  by  Messrs.  De  Monchy  &  Havelaar 
of  Rotterdam  at  645  tons;  for  the  seven 
months  ended  July  31  at  5735  tons.  Stocks 
in  the  hands  of  the  Netherlands  Trading; 
Co.    July   31    were    1030    ton,s. 

I.e«d — After  a  little  weakness  early  In 
the  week,  when  prices  were  shaded,  a 
large  volume  of  business  was  done  at  the 
full  price  The  domestic  tran.sactlons  re- 
ported to  us  were  upward  of  3000  tons 
Besides  these,  there  was  sold  a  large  ton- 
nage for  export,  orders  being  taken  for 
many  parts  of  the  world  The  nature 
of  the  business  of  the  week  tends  to  confirm 
previous  conjectures  that  the  lead  market 
has  temporarily  rnme  Into  equilibrium 
around  He  However,  there  Is  no  doubt 
that  un.sold  storks  are  beginning  In  ncouniu- 
Inte  That  Is  a  matter  for  congrnlulntlon. 
for  It  Indicates  a  return  of  the  lead  nvnrkel 
to  natural  conditions,  which  cannot  be  said 
to  exist  In  any  market  In  the  absence  of 
n  reasonable  stork  Since  the  recent  labor 
troubles  were  ov.'rrorne.  produ,'Uon  has  Ix^en 
Increasing,  while  on  the  other  hand  ron- 
sumptlnn  has  been  derrenslng  right  along 
by  virtue  of  strangulation,  owing  to  high 
prices 

ZIne — This  market  continued  to  b»  dull 
and  sluggish,  with  but  little  change  In 
price 

Zinc  Sheels — Price  of  lino  sheets  haa  not 
been  changed  Market  Is  still  nt  tl»  per 
100  lb    fob    Peru.  111.  less  S-T-  discount 

Other    Metals 

Alnmlnom — The  dullness  In  this  metal 
continued.  No  1  Ingots  nt  New  York  being 
quoted    at    4nfi  12r     iier   pound 

Antlmnnjr — This  market  continued  dull 
and  was  n  shade  easier  We  quote  IB)r 
for  spot  and  IBlWlSJc.  for  futures,  elf. 
in    bond 

radmlom — This  metal  Is  quoted  nt  tl  40 
<i  1  50   per  pound 


Rlsmuth — Unchanged  at   J3  50  per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.   per  lb.   for  electrolytic. 

QDieksllTer — This  market  was  quiet  and 
lower  We  quote  $105  San  fVancisco 
reports,  by  telegraph.   $104,  market  easy. 

Gold,  Silver  and  Platinum 

"~  Gold — The  government  of  India  has  pro- 
hibited the  importation  of  gold  except  by 
special  license.  The  government  will  itself 
take  possession  of  all  gold  imported,  paying 
therefor  at  the  standard  rate. 

Silver — Owing  to  cessation  of  China  buy- 
ing and  liquidation  of  speculative  holdings 
silver  has  had  a  sharp  reaction,  but  is  more 
steady  at    today's    London   quotation,    4  7  id. 

Mexican  dollars  were  quoted  In  Xew 
York.  Sept.  26  at  84c.:  Sept.  27  at  79c.; 
Sept.  28  at  75c.  ;  Sept.  29  at  75c ;  Oct.  1 
at   73c.  :  Oct.   2  at   71   cents. 

Platlnnm — The  market  is  variously  char- 
acterized as  fair  to  good  We  quote  it 
unchanged    at    $103Ti  105 

Palladinni — There  was  a  brisk  demand 
for  this  metal  at  $125.  which  was  paid, 
and  which  we  quote,  but  large  users  are 
aver.se  to  paying  so  high  a  price  and  are 
offering  to  give  only  J 110.  hoping  that  the 
market  will   come  down   to  their  figure. 

Zinc  and  Lead  Ore  Markets 

Joplln,  Mo.  Sept.  i9 — Blende,  per  ton. 
high  $77.60;  basis  fi'i';  Zn.  premium  $75; 
medium  to  low-  $70'ri65;  calamine  per  ton 
basis  40'-r  Zn.  $3S-.i30;  average  selling 
price,  all  grades  of  zinc.  $63  33  per  ton 
all  grades  of  lead  $86  22  per  ton 

Shipments  the  week:  Blende  8048  tons, 
calamine  460  tons,  lead  858  tons.  Ship- 
ments 9  months:  Blende  350.750  tons,  cala- 
mine 31.240  tons,  lead  58.664  tons.  Value, 
all  ores  the  week.  $612,810.  Value,  all 
ores  9  months.  $33,955,820  Increase  over 
nine  months  last  year:  Blende  97,537  tons, 
calamine   11.402   tons,    lead    14.316   tons. 

Sellers  were  more  prompt  to  accept  price 
ofterlngs  this  week,  and  a  larger  tonnage 
was  purchased  for  next  week's  delivery 
The  car  shortage  keeps  ore  from  moving 
In  a  southern  direction  just  now  Short- 
age of  help  in  the  mines  becomes  more 
noticeable  as  drafted  men  are  withdrawn, 
and  electric  power  trouble  Is  cutting  out 
some  mines 

Corrected  prices  of  lead  ore  for  week 
ended  Sept.  22  are  sent  by  our  JopUn 
correspondents  as  follows.  Lead,  high  $93  ; 
basis  80  ""r  Pb.  $90;  average  selUns  price, 
all  grades  of  lead.  $82.48  per  ton. 

Plattevllle.  Wis.,  Sept.  S9 — Blende,  basis 
60^,  Zn.  reduced  to  $67  60  base  f'>r 
premium  ore  down  to  $63  base  for  medium 
grade  I..ead  ore.  basis  SO'-,  v\\  $Srt  per 
Shipments  reported  for  the  we«k  are 


ton 


301 
sulphur 
ures  .-ir-i 


1741 
Shlpi 
3S72    !■ 


line    ore.     and     ».li>     tons    of 

lire     Kor   the    year    In   date   the    lit- 

\'''  -'''7  tons  of  line  ore.  5016  tons 

"  Siin  Ions  of  sulphur  or 

t     from    the    district    In 

■IS    .iver    figures    for 

'•I      'f     l'.il«.     the 

'1     mine*    In 

Incr 

1  2112 

:  iilng  plant 


Other  Ores 

Manganese     Ore— ("nrhnnged     at    11 
unit  on  the  basis  of   48''^    manK^nM*, 

Molybdenam  Ore — T'nrhanged  at  12.10  I 
lb    on   the   basis   of   90'.    molybdenum  mill 
phlde 

Tnngslen  Ore — Considerable  buslna 
done      We  quote  high-grade  wolframite  uni 
changed    at    $:3«:R    and    scheeltte    •t.llSj 
Low-grade  wolframite  was  reported 
at  $19 

Pyrlte* — Spanish  lump  quoted  at  IS&I 
per  unit  on  basis  of  lOs.  ocean  frelKht,! 
buyer  to  pay  war  rl.sk.  excess  freight   anal 
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any  duty.  Ocean  freights  are  35s.  for 
northern  ports.  40s.  for  south  Atlantic  and 
40s.  also  offered  for  Pensacola,  Fla. — slight- 
ly lower  than  previous  Gulf  charters. 

Iron  Trade  Review 

PITTSBVRGH — Oct.    2 

Scarcely  any  business  has  been  done  in 
the  iron  and  "steel  commodities  for  which 
prices  were  fi.xed  a  week  ago  yesterday. 
There  have  been  efforts  to  buy  for  early 
deliveries,  but  as  producers  are  well  sold 
up  they  are  indisposed  to  entertain  such 
inquiries,  and  as  for  forward  deliveries, 
there  is  no  disposition  to  buy  as  no  delivery 
promise  could  possibly  be  made.  .\11  ship- 
ments of  steel  are  under  the  jurisdiction  of 
the  Prioritv  Board,  so  that  even  those  who 
have  already  bought  do  not  know  when 
shipment  will  occur.  o        ^       .v, 

A  series  of  meetings  starts  today  for  the 
purpose  of  developing  a  schedule  of  prices 
on  billets,  sheet  bars,  wire  products,  tubu- 
lar goods,  sheets,  etc..  for  submission  to 
the  War  Industries  Board.  In  accordance 
with  the  understanding  reached,  these 
prices  are  to  be  in  harmony  with  the  prices 
already  fixed,  basic  and  foundry  pig  iron  at 
J33  vallev,  and  bars  at  2.90c.,  shapes  at 
3c.  and  plates  at  3.25c..  Pittsburgh  ard 
Chicago.  Such  prices  as  are  approved  will 
be  announced  at  Wa.shington  under  author- 
ity of  the  War  Industries  Board,  but  no 
additional  prices  need  be  expected  m  less 
than  a  week.  This  will  not  complete  the 
program  bv  anv  means,  since  it  has  been 
announced  "at  Washington  that  prices  are 
to   be   fixed  on   about   150   articles   in   steel. 

Pig  Iron — There  is  some  inquiry  in  the 
market  for  foundry  iron,  both  for  the  fourth 
quarter  of  this  year  and  for  the  fore  part 
of  next  vear,  but  as  furnaces  are  well  sold 
up  thev  are  indisposed  to  quote.  Highfr 
prices  would  be  bid  for  small  prompt  lots 
than  those  now  fixed,  but  merchants  a-^d 
consumers  who  might  be  able  to  spare  some 
iron  are  indisposed  to  quote  as  while  tech- 
nicallv  thev  are  not  bound  by  the  agree- 
ment betwe'en  the  Government  and  the  pro- 
ducers thev  feel  that  the  proper  thing  is 
not  to  sell  except  at  the  fixed  price  and 
naturallv  thev  would  not  part  with  iron  on 
that  basis.  'We  quote  basic,  Xo.  2  foundrv 
and  malleable  at  $33.  valley,  the  price  fixe'l. 
and  bessemer  tentatively  at  $3fi.3n.  Messrs. 
W.  P.  Snvder  &  Co.  report  their  computa- 
tions of  "average  prices  realized  on  all 
shipments  of  vallev  iron  in  September  at 
$45.45  for  bessemer  and  $41.34  for  basic, 
or  $7.77  decline  for  bessemer  and  $S.08  de- 
cline for  basic  from  the  .\ugust  averages. 
The  average  quoted  price  of  foundry  iron 
in  September  was  $47.68.  this  including  the 
fixed  pricciof  $33  beginning  Sept.  25.  ."Ml 
averages  are  at  vallev  furnaces,  prices  de- 
livered Pittsburgh  being  9dc.   higher. 

Steel — .4  sale  is  reported  of  1000  tons  of 
billets  for  prompt  shipment  at  $60.  The 
fi.xed  price  is  not  out  vet.  but  will  probablv 
be  about  $50.  .As  offerings  would  doubtles.' 
be  light  at  the  fixed  price,  it  is  significant 
that  consumers  are  not  making  an  effort 
to  buy  at  the  higher  prices  producers  would 
be  justified  in  charging  in  the  interim. 
There  is  some  talk  of  setting  sheet  bars 
at  $.'i  above  billets  instead  of  the  old  spread 
of  $1. 


Ferroalloys 


Ferromansranese — The  market  has  been 
extremely  quiet.  There  are  prospects  that 
the  Government  will  endeavor  to  fix  a  price 
on  ferromanganese.  and  if  so  it  will  prob- 
ably be  lower  than  prices  lately  quoted, 
and  at  which  there  has  been  scarcely  any 
''emand.  We  quote  prompt  at  $375  and 
'irst  half  on  contract  at  $350,  freight  al- 
lowed. 


Coke 

ConnellsTille — There  is  nothing  new  in 
the  matter  of.Government  regulations,  there 
being  simply  the  $6  price  set  ye.sterda'- 
week.  A  differential  for  foundry  coke  will 
doubtless  be  established,  but  it' seems  im- 
n^obable  that  dealers  or  brokers  will  be 
allowed  to  charge  an  extra  price,  being  ex- 
pected to  get  their  commission,  if  any,  from 
•he  producer.  A  little  spot  business  has 
'-"en  put  through,  but  not  much,  as  nro- 
''ucers  have  been  shipping  heavilv  on  their 
contracts,  at  prices  above  the  fixed  level, 
and  have  also  been  shipping  hea%ily  on 
'=ome  short  term  sales.  Offerings  are  ex- 
pected to  he  much  larger  in  the  near 
•"uture.  There  will  be  much  more  free  coke 
to  the  end  of  the  year  than  in  1918,  as 
many  1918  contracts  were  made  recentiv 
for  the  year  without  providing  for  the  in- 
terim period.  'We  quote  furnace  and  foun- 
dry coke,  spot  or  contract,  at  $6  per  net  ton 
at  ovens. 


STOCK     OUOTATIONS 


N.  Y.  EXCH.t 


Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.A  Ret. .com. 
Am.  Sm.  4  Ret ,  p( 


Bethlehem  .Steel, 
Bethlehem  Steel,  pf. 
Butte  &  Superior.. . 


Chlno 

Colo. Fuel  &  Iron.  . 

Crucible  Steel.     .  . 

Dome  Mines 

Federal  M.  4  S  .  . 
Federal  M.  4  S.,  pf 


ectt. 
tireene  cananea. . 
Gulf  States  Steel- 


International  Nickel 
Kennecott 
Lackawanna  Steel 
Miami  Copper,  .    . 


,  pf. 


RepubllcI.4S.,com., 
Republic  I,  4  S,,  pf 
Sloss-Shetlleld. 
Tennessee  C,  4  C, 
U.  S.  Steel,  com .    .  , 
V.  S.  Steel,  pf 

Utah  Copper 

Va    Iron  C   4  C      . 

X   Y   CURBt 


Big  Ledge 

Butte  4  X.  Y 

Butte  C,  4  Z     , 
Caledonia 
Calumet  4  Jerome. 
Can,  Cop.  Corpn, 


Con.  Xev.-Utah. 

Emma  Con 

Flrat  Xat  Cop 


Greenmonster. 


Louisiana 

Magma 

Majestic 

McKinley-Dar-Sa. 

Mllford    .    

Mohican  ... 

Mother  Lode     ,    . 
N.  Y.  4  Hond 
Xiplssing  Mines. 
Ohio  Cop 
Ray  Hercules 

Richmond 

Rochester  Mines 
St.  Joseph  Lead.,  . 


Tonopah  Ex 

TrlbulUon 

Troy  Arizona 

United  Cop     

United  Verde  Ext. 
United  Zinc 

Utica  Mines 

White  Knob,  pf. . . 


SAN  FRAN.' 


Alta 

Andes 

Best  4  Belcher.. 

Bullion     

Caledonia 

Challenge  Con  , 


Jacket-Cr.  Pt. 

Mexican 

Occidental .... 
Ophlr 


Seg  Belcher 

Sierra  Nevada . .  . 

Union  Con 

Utah  Con . 
Belmont 

Jim  Butler 

MacXamara     . 

Midway     

Mont.-Tonopah, 
North  Star 
Rescue  Eula     . , , 
West  End  Con. . . 
Atlanta 


Booth . 

Comb,  Frac 

D'fleld  Daisy 

Florence. .      

Jumbo  Extension.. 

Kewanas       

Nevada  Hills 
Nevada  Packard , . 
Round  Mountain.. 

Silver  Pick    

White  Caps 


Big  Jim 
United  Eastern. 


iOSTON  EXCH 
'  dventure 

Ahmeek 

Algomah 

Allouez 

.Ariz.  Com.,  ctfe. . 

Arnold 

Bonanza 

ButKvBalaklava.. 

Calumet  4  Ariz, , 

Calumet  4  Hecla. 

Centennial 

Copper  Range . . . 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley.  ... 

Mayflower 

Michigan 

Mohawk 

New  Arcadian.    . 

New  Idria   

North  Butte  

Xorth  Lake 

Ojlbway 

Old  Dominion.  . . 

Osceola 

Quincy 

St.  Mary's  M,  L.  , 

Santa  Fe 

Seneca 

Shannon 

.Shattuck-.\riz 

So.  Lake 

.So.  Utah 

Superior 

Superior  4  Bost.. . 

Trinity 

Tuolumne 

U.  S.  Smelting. . .  . 
U.  S.  Smelt'g,  pf. . 

Utah  Apex 

Utah  Con 

Utah  Metal. .      . 

Victoria 

Winona 

Wolverine 

Wyandot 


BOSTOX  CURB'    Oct.    2 


Alaska  Mines  Corp, 

37 

Blngham  Mines 

11! 

Boston  Ely   

.70 

Boston  4  Mont       , 

61 

Butte  4  Lon'nDev- 

.14 

2! 

01 

Chlet  Con 

lo' 

Crown  Reserve 

,2fi 

Crj'stal  Cop 

.78 

Eagle  4  Blue  Bell.  . 

2i 

Houghton  Copper. . 

.75 

li 

Iron  Cap.  Com.  .  . . 

15i 

Iron  Cap  Cop.,  pf.. 

15} 

Mexican  Metals, .. . 

.27 

Mines  of  America.  . 

11 

.50 

Xat,ZInc4  Lead.. . 

.35 

Xevada-Douglas. . . 

1! 

Xew  Baltic 

Oneco 

.40' 

Pacific  Mines 

.35 

.15 

SALT  LAKE' 


Daly 

Daly-Judge 

Empire  Copper.. 


Iron  Blossom 

Lower  Mammoth.. 
May  Day 


Prince  Con 

Silver-King  Coal'n 
Silver  King  Con., . 

Sioux  Con 

So.  Hecla 

Tlntic  Standard . . 

Uncle  Sam 

Wllbert 


Beaver  Con   

Chambers  Ferland. 
Conlagas 


La  Rose 

Peterson  Lake  , 
Right  ol  Way.  . 
Temlskamlng.  ,  . 
Wettlaufer-Lor. . 
Dome  Exlen., ,  . 

Dome  Lake 

Foley  O'Brien... 
Holllnger 


Porcu.  Crown.. 
Schumacher , .  . 
Teck-Hughes.. 
Vlpond,. 


STOCK     QUOTATIONS — Continued 


COLO.  SPRINGS    Oct.    2     LO.NDO.V 


Elkton  Con 

El  Paso 

Gold  Sovereign 

Golden  Cycle. . .  . 

Granite 

Isabella 

Mary  McKlnney. 


5  50   ;    Alaska  Mexican  i£0     5s  M 


OrovlUe 

Santa  Gert'dls. 
Tomboy 


'  Bid  prices,     t  Closing  prices,    t  Last  Quotations. 


MONTHLY    AVERAGE    PRICES    OF   METALS 


Sliver 


January... 
February.. 
March. . . , 

April 

May 

June 

July 

August 

Septenii 

Octobtr 

Xovemh.  - 

December 

Year... 


75  630 
77  .585 
73,861 


74  269174  745 


22  731 

22  753 

23  70S 


.36.682 
37  742 
.16  410 


27,597, 

30  662, 

23,570135  477137  940 

23  2(j7  31    Of^  39.065 


49  684*65  66ll 


2B  373  3fi   410 
23  675i31   315!, 


......wj  ijt,  uuuije  troy,  fine  sliver; 

',  sterting  sliver,  0.925  fine. 


Jan.... 
Feb  , 
Mar.. 
April 

June.. 
July. 
Aug, , 

Sept.. 


31,481 
27.935 

28,788 


95  119 

110  283  

113  905  117  500 


116  O.59I. 138  281 


116,167,142.895 


137  389 
152  522 
137  455 

125  500 

126  304 
134  071 
142  523 


140.409 
137.000 
135.250 


January  , 
February , 
March   , . . 

April 

May    

June 

July 


October,  . .. 
Xovember. 
December. . 


51  2.30 
49  125 
42  231 


38  830 
41  241 
44  109 


175  548il85  813 


62.570  168, 
62.681  169 
61.542  171 


Ay.  year 43  4S0 Il82  i 


242,181 

243  978 

244  038 


Lead 

New   York 

St.    Louis 

London 

1916 

1917 

1916 

I9I7 

1916 

1917 

January,  ,  , 
February..-. 

March 

A  pril    

May 

June 

July   

August 

September.. 
October,      . 
Xovember  . 
December. . 

5  921 
6.246 
7.136 
7  630 
7  463 

6  936 
6,352 
6  244 

6  810 

7  000 
7  042 
7  513 

7  626 
8.636 
9  199 
9  288 
10,207 
11-171 
10  710 
10  594 
8,680 

5  826 

6  164 

7  375 
7  655 
7  332 
6  749 
6  185 
6.088 
6  699 
6  898 
6.945 
7.405 

7  530 
8.595 
9.120 
9  158 
10.202 
11,123 
10  644 
10  518 
8.611 

31.167 

31  988 
34  440 
34  368 

32  967 
31  Oil 

28  137 

29  734 

30  786 
30  716 
30  500 
30.500 

30.500 
30  500 
30.500 
30  500 
30  500 
30  500 
30  500 
30  500 
30.500 

Year 

6,853 

6,777 

31.359 

Spelter 

Xew   York 

St.    Louis 

London 

1916 

1917 

1916       1917 

1916 

1917 

Jan 

Feb 

Mar 

April 

May 

July  ..'.  '.'.'. 

.Aug 

Sept 

Oct 

Nov 

Dec 

16  915 
18  420 
16  846 
16  695 
14  276 
11  7r,2 

8  '.I-'-. 
S  7  ■■' 

8  I'','" 

9  SJ;. 
11  592 
10.665 

9  619 
10.045 
10  300 

9  459 

16  745    9.449 
18.260    9.875 
16.676  10.130 
IS  .525    9  289 
14  infi'  Q  1Q2 

ii.422l:;::: ; 

10.495| 

89  810 
97  762 
95.048 
99  056 

94  217 
1-.S-.591 
■ill  750 
.1    587 
12.095 
54  159 
56.023 
55.842 

48.329 
47  000 
47  000 
54  632 
54  000 
54.000 
54  000 
54  000 
54.000 

Year 

12.804 I12  634l I72.07I 

Ptelron, 

Bessemert 

Baslct 

No.  2 
Foundry 

1916  1   1917 

1916 

1917 

1916 

1917 

January.  .  . 
February.  . 

March 

April 

\Iay 

June 

July 

August 

September.. 
October.. . . 
November  . 
Decemlwr. . 

S21   60 
21.16 
21.81 
21.85 
21.78 
21.95 
21.95 
21.95 
22.88 
24  61 
30  07 
35  16 

35  95 

36  37 

37  37 
42.23 
46.94 
54.22 
57.45 
54.17 
46.40 

$18  78 
18  93 
19.20 
18  95 
19.11 
18.95 
IS. 95 
18.95 
19.58 
21   26 
28.18 
30.95 

$30  95 
30  95 
.33  49 
38  90 
42  84 
50.05 
53.80 
50.37 
42  24 

$19  70 
19  51 
19  45 
19  45 
19  58 
19  34 
19.20 
19.22 
19  53 
21  ,51 
26  55 
30  79 

$30.95 
30  95 
35  91 
40.06 
43.60 
50  14 
53.95 
53. 9S 
48.58 

Year 

»23  88 

$20  98 

$21    15 

4  20  i|  West  Dome. 
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The  Mining  Index 
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This  index  is  a  convenient  reference  to 
the  current  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  We  will  furnish  a 
copy  of  any  article  (if  in  print)  in  the 
original  language  for  the  price  quoted. 
Where  no  price  is  quoted  the  cost  is  un- 
known. Inasmuch  as  the  papers  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  following  prices:  20c.  each, 
six  for  $1.  33  for  $5.  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons  if  so   requested. 


corrEB 

7939 — ALASKA  Mineral  Supplies.  Alfred 
H  Brooks.  (Bull.  666-P.  U.  S.  Geol.  SuTV.. 
1917  ;   13  pp.) 

7940 — ALLOYS  of  Copper  and  Phos- 
phorus. James  Scott.  (.Met.  Ind.,  Sept.. 
1917  :   2    pp..    illus.) 

7941 — ARIZONA — Operations  of  New 
Cornelia  Copper  Co.  at  Ajo.  Chas.  F.  Willis 
(Salt  Lake  Min.  Rev.,  Aug.  30.  191 1;  -1 
pp..  illus.) 

7941a— ARTIFICIAL  COVELLITE.  J.  M. 
Frankel.  (Eng.  and  Min.  Journ.,  Aug.  11. 
1917  ;   i  p.)      5"c. 

7942 — AVER.VGE    PRICE    of    Copper    in 

1916  (Eng.  and  Min.  Journ.,  July  28,  1917  ; 

I  P  > 

7943  —  CALIFORNIA  —  Ore  Depo.sition 
and  Enrichment  at  Engels,  Calif.  (Econ. 
Geol..  June,  1917;  7  pp.)  Discussion  by  C. 
F  Tolman,  Jr..  of  article  by  Graton  and 
McLaughlin,  published  Jan.,  1917.     60c. 

7944 — CANADA — The  Massey  Copper 
Mine.  Ont..  Canada.  Francis  Church  Lin- 
coln. (Eng.  and  Min.  Journ.,  Aug.  4.  iJli  ; 
2i  pp..  illus.) 

7944a — CHILE — Development  of  La  Af- 
ricana  Copper  Mine,  Ix>  Aguirre  District. 
Chile.  Mark  R.  Lamb.  (Eng.  and  Min. 
Journ.,  Aug.   25,  1917:  3  pp.,  illus.) 

7945 — COPPER-PRECIPITATING  Plant 
at  Balakiala  Mine.  S.  A.  Holman.  (Min. 
and  Sci.  Press,  Aug.  18.  1917;  li  pp..  lUu.x.) 

7945a— COST  OF  PRODUCING  COP- 
PER (Eng.  and  Min.  Journ.,  Aug.  11, 
1917:    1    p.)      20c. 

7946 — roST  OF  PRODUCING  Copper. 
T  D.  McfJrath.  (Eng.  and  Min.  Journ., 
Aug.  25,   1917  ;   1   p.) 

7947 — CI'BA — Mina.""  de  Matahambre, 
Cuba.  D.  Ford  McCormick.  (Eng.  and  Min. 
Journ..  Sept.    22.   1917;   4i   pp.,   Illus.) 

794S — DETRITAL  COPPER  DEPOSITS. 
W  Tovote.  (Min.  and  Scl.  Press.  Aug.  25. 
1917:  1 J  pp. ) 

7949 — ELECTROI,YTIC  COPPER.  F. 
John.wn.  (Journ.  Soc.  Chem.  Ind  .  July  31. 
1917:  5  pp.  Illus.)  Note.«  on  reflnlng,  the 
Influence  of  Impurities  on  conductivity,  etc. 

79Sfi — FLOTATION — Concentrating  Cop- 
per Ore  bv  Flotation,  at  an  Ontario  Min.'. 
\    G.  Morrlw>n.      (Can.  Min.  Journ..  Sept.  I. 

1917  :  II  pp.) 

79R1 — FLOTATION  IN  PKRtT— Concen- 
tration Por  Flotnclon  en  el  Cerro  de  Pasco. 
A  Calvache  (Bol.  de  MInas,  June  30. 
1917:    8i    pp,    lllu.i.) 

79S2 — LKACMING  of  Copper  Ores  at  Bl»- 
bee.  Arl«  JoMcph  Irving  (Bull.  163.  I.  M. 
M.  June  IS.  1917;   1IJ  pp.  Illus) 

79r.3  —  MEXICO—Copper  Operntlons  of 
Comimgnle  du  Boleo.  Lindsay  Duncan. 
IF.iig  and  Min.  Journ.,  Sept.  8,  1917;  21 
PP.    Illus  ) 

79r.3n  — MONTANA  —  Butte  Re-vl^lted. 
Robert  E.  Brinsmade.  (Min.  and  Sri.  Press. 
Julv    21.    1917  ;    6    pp..    Illus.)      2"r 

T'><;»_rr(<ififf-TinN— Revised  Statist  Ion 
of    1-... i.r,.,i,,.  lion         (Rng.     and     Min. 

.1  n  pp) 

le    on    thf    Purltv    of 
."5.  in  Converters      Henry 

V    .,.,,.     1.-..1,   1.   M.    M,  Juno   2«. 

191T.   i    |.|.  > 

noi.n  nRF.nfiixri  Avn  pi.ArKK  mimno 

7957  —  Dr;I^■T  mining— Blork-Stopliyr 
and  Tlmbrrlnir  In  I  i.'.p  placer  MInlnK.  R. 
K  Fleming  iMin  an.l  S.  I  Press,  .Sept.  16. 
1917  ;    U    PP      Ill-It  1 

79S8 — roL<vM»tlV — Dredslng  In  the 
NechI  Valley.     (Eng.  and  Min.  Journ..  Sept. 


NechI  Valley.     (K 
16.  1*17:  11  pp.) 


7959 — SAFETY — Tentative  Safety  Rules 
for  Gold  Dredges  in  California.  (Eng.  and 
Min.  Journ.,  Sept.  1,  1917;  51  pp.) 

GOLD    AND    SII-VF.R CTANIDIXO 

7960 — FLOTATION  CONCE.NTR^VTES — 
Cvanidation  of  Flotation  Concentrates. 
James  G.  Parmelee.  (Min.  and  Sci.  Press. 
Sept.   15.  1917  :  2 J  pp.) 

7961 — FILTRATION — The  Principles  of 
Filtration— II.  D.  R.  Sperry.  (.Met.  and 
Chem.  Eng.,  Aug.  15.  1917;  6  pp..  illus.) 
Continuation  of  article  published  Aug.  15, 
1916. 

GOLD    .\>D    Sir-VF.R GKNERAI. 

7962 — ALASKA — Mining  at  Juneau, 
Alaska.  Flovd  W.  Par.sons.  (Eng.  and 
Min.  Journ..  Aug.   4.  1917;   3  pp..  illus.) 

7962a — ALASKA  Mineral  Supplies.  Al- 
fred H.  Brooks.  (Bull.  666-P.  C  S.  Geol. 
Surv.,    1917  ;    13   pp.) 

7963 — COLORADO — The  Cresson  Bonan- 
zas, at  Cripple  Creek.  Horace  B.  Patton. 
(Min.  and  Sci.  Press,  Sept.  15,  1917;  4  pp., 
illus.) 

7963a — CO.ST  OF  CROSSCUTTIXG  on 
the  Mother  Lode.  (Eng.  and  Min.  Journ., 
Aug.    11.   1917  ;   2   pp.)      20c. 

7964 — FLOTATION  of  Gold  and  Silver 
Mineral.  T.  .\.  Rickard.  (.Min.  and  Sci. 
Press.  Aug.  25.  1917:  »i  pp..  illus.) 

7965 — FLOT.\TION  —  Concentration  Ex- 
periments on  a  Transvaal  Gold  Ore.  F. 
Wartenweiler. .  (Journ.  Chem..  Met.  and 
Min.  Soc.  of  So.  Afr..  Jan..  1917  :  1  p.)  Dis- 
cussion of  paper  previously   indexed. 

796G— HYDRO-METALLURGY  of  Lead- 
Silver  at  the  Bunker  Hill  Smeltery.  Clar- 
ence L.  Lariion.      (Min.  and  Sci.  Press,  Aug. 

25,  1917  ;   4J   pp.,  illus.) 

7967— MILLING— Modern  Milling  Meth- 
ods .\pplied  to  Californian  Gold  Ores.  Alex- 
ander McLaren.  (Min.  and  Sci.  Press.  Sept. 
1,  1917  :   n  pp.  illus.) 

7968 — NEVADA — The  Cedar  Range  GoM 
District  of  Western  Nevada.  A.  K.  Tiernan 
(Salt  Lake  Min.  Rev..  Sept.  15    1917  ;  23  pp., 

IIIU.S.) 

7968a  —  NEVADA  —  Tonopah  Belmont's 
Expansion.  (Eng.  and  Min.  Journ..  Aug.  25, 
1917:   1   p.) 

7969— STOPE  FILLING — Neutralization 
Effect  of  Ash  on  Acid-Sand  in  Slope  Fill- 
ing. Chris.  Toombs.  (Journ.  Chem..  Met. 
and  Min.  .«;oo  So.  Afr..  F.-h  .  1917;  1  p.) 
Discussion  of  paper  previously  indexed. 

IRON    ORE    DEPOSITS,    MINING.    ETC. 

7970 — CHINA — The  Tavch  Iron-Ore  De- 
IKislts.  (Bull.  A.  I.  M.  E.,  June,  1917;  1  p.) 
Discussion  of  article  formerly  Indexed.     40c. 

7971— SOUTH  AFRICA— The  Iron  Ores 
on  the  Pretoria  Town  Land.s — I.  P.  A. 
Wagner  and  (!.  H  Stanley.  (So.  Afr.  Min. 
Journ..  July   H.  1917  :   1  p.) 

IRON     AND     STEEL — METALLCROT 

7971a— BASIC  SLAG  as  Affecting  Agri- 
cultural Development.  D.  A.  Gilchrist  and 
Henry  Louis  (Journ.  Soc.  Chem.  Ind.. 
Mar.    15.    1917  ;    3}    pp  ) 

7972— BRITISH  CONTROL  of  Iron  and 
Steel  In  War  (Iron  Tr.  Rev..  Aug.  9,  1917  : 
21  pp.,  Illus  ) 

7973 — COLORADO — A  Great  Steel  Center 
In  the  West.  H.  Cole  Estep.  (Iron  Vr. 
Uev  .  Sept    13.  1917:  8  pp.  Illus) 

7973n-  riTnr,\  FURN.VCK  —  A  Pre- 
heated P!  •  J.  .\  Parsons.  Au- 
thor's r.  :  .n  (Journ  So.  .Vfr. 
Inst.    E'  i                             IT;    U    PP  ) 

7973h      II  \l.      RESISTIVITIES 

of    Iron    AM '^  I     .s     Fuller       (Gen.    Elec. 

Rev  .    Julv.    Uit;  :    2 J    pp  ) 

797Jc— ELECTRIC  POWER  In  Steel  In- 
dustry Brent  Wiley.  (Iron  Tr.  Rev.. 
.Sept.     13,     1917;    lllus^ 

7974— GERMANY— War  Tn.sks  of  the 
German    Steel    Industry.       (Iron    Age,    July 

26,  I9I7  :    2(    pn  ) 

7971b  — HEAT  TREATMENT— Notes  on 
the  HenI  Trentmrnl  of  llleli-Spe<.d  Weel 
Tools  (null  1?6.  A  I  M  E.  June.  1917: 
2  ,,,,  in,w  1  DIorussInn  of  .Trll.le  formerly 
hi.T 

\NESE — Our    Steel     Indus- 
t'  Supplies.     (Iron  Age.  July 

:•■  •  > 

'■•:-.i  }•[■:  IRON  FROM  SCRAP,  Turn- 
ing  <Mit.      R.    V.    Snwhlll        (Iron    Tr.    Rev.. 

Autr.  ao.  1917:  «  pp..  iiius  > 


7976— SCRAP  STEEL.  High-Grade  Pig 
Iron  from.  Edwin  F.  Cone.  (Iron  Age. 
Aug.   30,   1917:   4i  pp.,   illus.) 

7977 — SINTER.  Economy  in  the  Pro- 
duction of.  (Iron  Tr.  Rev.,  SepL  13,  1917; 
2   pp.,   illus.) 

7978 — SLAGS — On  the  Superheating  of 
Slags  and  Metals  During  Reflning,  Smelt- 
ing and  Alloying  Operations-  J.  E.  Fletcher. 
(Journ.  Soc.  Chem.  Ind.,  July  31,  1917;  5J 
pp.,    illus.) 

7978a — STRUCTUR.\L  TESTS  —  Trans- 
verse Test.s  and  Steel  Structures.  George 
W.   Dress.      (Iron  .Vge,  Aug.   2,  1917;  illus.) 

7979  —  T.\.VTALUM  —  Determination  of 
Tantalum  in  .\llov  Steels.  G.  L.  Kellev. 
F.  B.  Myers  and  C.  B.  Illlngsworth. 
(Journ.  Ind.  and  Eng.  Chem.,  Sept.,  1917  ; 
U    pp.) 

79T9a— TEMPERATURE  INFLUENCE 
— Influence  of  Temperature  on  the  Electri- 
cal Resistivity  and  Thermo-Electromotive 
Potential  of  Steels.  Edward  D.  Campbell. 
(Advance  copy.  Amer.  Electrochem.  Soc 
Oct..  1917  :   16  pp.,  illus.) 

7980 — TEMPER.XTURE  MEASURE- 
MENTS in  Bessemer  and  Openhearth  Prac- 
tice. (Bull.  126.  A.  I.  M.  E..  June.  1917:  1 
p.)      Discussion  of  .article  formerly  indexed. 

7981 — TENNESSEE: — Utilization  of  Chll- 
howee  Ore  in  the  Blast  Furnace.  F.  M.  Mc- 
Clenahan.  (Iron  Tr.  Rev..  Aug.  16,  1917; 
31   pp..  illus.) 

7982— TITANIUM— Metallurgy  of  Tita- 
nium Ferroalloys.  Robert  J.  Anderson. 
(Iron.  Tr.  Rev..  Aug.  16.  1917:  4  pp..  illus.) 
Reduction  of  titanium  from  its  ores  :  manu- 
facture of  ferro-titanium  and  its  use  in  iron 
and   steel.      20c. 

LEAD    .AND    ZINC 

7983— ALASKA  Mineral  Supplies.  Alfred 
H.  Brooks.  (Bull.  666-P,  U.  S.  Geol.  Surv. 
1917:   13  pp.) 

7984 — BUTTE  &  SUPERIOR — Text  ot 
Judge  Bourciuin's  Decision  In  Butte  and 
Superior  Flotation  Ca.se.  (Eng.  and  Min. 
Journ..   Sept.    15.    1917;    4i    pp.) 

7985  —  FUR.NACE  TEMPERATI'RE — 
Zinc  Furnace  Temperatures — I  ;  Data  on 
Different  Kinds  of  Ores  and  Furnaces.  Ed- 
ward Mack.iv  Jolinson,  (Met.  and  Chem. 
Eng..    Sept.    15.    1917;    1}    pp.) 

7986— HYDRO-MET  M.LURGY  of  Lead- 
Silver  at  the  Bunker  Hill  Smeltery.  Clar- 
ence I>.  Lar-son.  (Min.  and  Sci.  Press,  Aug. 
25.    1917:    4i    pp..    Illus.) 

7987— MISSOURI— Pumping  In  the  Jop- 
lln  District.  P.  R.  Coldren.  (Eng  and 
Min.  Journ..  Sept.    I.   1917;    }   p.  illus.) 

7988 — MISSOURI— The  Flat  River.  Mo.. 
Strike.  H.  A.  Wheeler.  (Eng.  and  Min 
Journ..   Aug     II.    1917;    1    p.) 

7989 — SAMPLING  AND  AN.VLYZINO 
Zinc  Ores  and  Products.  J.  H.  Hasting* 
(Eng.  and  Min.  Journ..  July  28.  1917;  2J 
PP  ) 

7990 — SPELTER  SPECIFICATIONS  — 
Tentative  Revisions  of  Standard  Spe.ltlca- 
tlons  for  .'Speller  ( .Vdvance  copy  .Vm 
Soc.  for  Testing  Materials,  June,  1917;  S 
pp  ) 

7991— VNITED    ST  A  TES— I>ead.      C. 
Slehenthal        (Bull      fi66-AA,     U.    S.     Go 
Surv..  July.   1917  :   3  pp.) 

OTHER    METALS 

7992— ALASKA  Mineral  Supplies.  Alfn 
H.  Brooks  (Bull  B6fi.p.  U.  .S.  Geol.  Sur 
1917;    13    pp  ) 

7993— CERIUM— The       Hjectrolysls 
Fused  Cerium  Chloride.     M.  deKav  Then 
son.      (Met    and  Chem    Eng..  Sept.   1.  1911 
21    PP  ) 

7994- M.VNGANESE- Our  Steel  lnd< 
try's  Manganese  Supplies.  (Iron  Ait*.  Ja 
2«.    1917;   21   pp  ) 

7995 — MANGANESE  Ore  Market.  (Enft 
and   Min.  Journ..  Aug.   4.   1917:   I  p.) 

7996— MOLYBDENITE  nnd  Its  Occuf- 
r*nres.  Sydney  II  Ball  (Eng  and  Ml» 
Journ.    Aug     25.    1917;    R    pp  ) 

7997— MOLYBDENITE  Mining  In  N«. 
South  Wales.  (Min.  and  Eng.  Rev..  July  I. 
1917:    S)    PP.    Illus) 

799S — MOI.VRDENUM  — Notes  on 
Molybdenite  Mines  at  Khartoum.  Nortli 
Queensland.  E  C  Salnt-Smlth  (Quern* 
land  Govt.  Min.  Journ..  July  14.  1917;  I 
pp.) 
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7999 — NICKEL — A  Review  of  Occur- 
rences. Production,  Values  and  Prospects  of 
Industrial  Minerals.  B.  Dunstan.  (Queens- 
land Govt.  Min.  Journ.,  Aug.  15.  1917  ;  63 
PP) 

8000 — NICKEL — British  America  Nickel 
Corporation's  New  Works  in  Ontario.  E.  P. 
Mathewson.  (Eng.  and  Min.  Journ.,  Aug, 
25.   1917  ;   15  pp.,   illus.) 

8001 — NICKEL-ZIRCONIUM  ALLOYS — 
Notes  on  the  Analysis  of  Alloys  of  Nickel 
and  Zirconium.  G.  L.  Kelley  and  F.  B. 
Mvers.  (Journ.  Ind.  and  Eng.  Chem.,  Sept., 
1917:  1  p.) 

8002 — RARE-MINERAL  DEPOSIT.  A 
Florida  Rare-Mineral  Deposit.  Donald  M. 
Liddell.  (Eng.  and  Min.  Journ.,  July  -*. 
1917:    2J    pp.,    illus.) 

8003 — STRONTIUM  in  1916.  James  M. 
Hill.  (Mineral  Resources  of  the  U.  S.,  1916 
—Part   II,   Sept.    6,   1917:    11    pp.) 

8004 — TANTALUM — The  Determination 
of  Tantalum  in  Alloy  Steels.  G.  L.  Kelley. 
F.  B.  Mvers  and  C.  B.  Illini?sworth.  (Journ. 
Ind.    and    Eng.    Chem.,   Sept.,   1917 ;   IJ   pp.) 

8004a — TIN — An  East  Indian  Tin  Mine. 
C.  W.  A.  Lelv.  (Mine  and  Quarry,  Aug., 
1917  :   3J  pp..  illus.) 

sons — TIN — The  Wet  Assav  of  Tin  Con- 
centrate. H.  W.  Hutchin.  (Bull.  150  and 
153.  I.  M.  M..  1917:  3i  pp.)  Discussion  of 
paper  previously  indexed  and  author's 
reply. 

8006 — TIN  Smelting  in  Bolivia.  Mark  R. 
Lamb.  (Eng.  and  Min.  Journ.,  July  28, 
1917:   1   p.) 

8007 — TITANIUM — Metallurgy  of  Tita- 
nium Ferroalloys.  Robert  J.  Anderson.  (Iron 
Tr.  Rev..  Aug.  16,  1917;  4  pp..  illus.)  Re- 
duction of  titanium  from  its  ores  :  manufac- 
ture of  ferrotitanium  and  its  use  in  iron 
and    steel.      20c. 

8008 — TTTANII'M— The  Distribution  and 
Uses  of  Titanium  Ores.  (Bull.  Imperial 
Inst..   Jan. -Mar..    1917;    16    pp.) 

SOOSa — TL'NGSTEN — Modern  Concentra- 
tion of  Colorado  Tungsten  Ore.s — II.  S. 
Fischer.  Jr.  (Met.  and  Chem.  Eng..  July 
15.  1917:  43  pp.,  illus.)  Continuation  of 
article  previouslv  indexed. 

8009— TUNGSTEN— The  Wolfram  De- 
posits of  Burma.  Harry  D.  Griffiths.  (Min. 
Mag.,  Aug.,   1917:   6i   pp..   illus.) 

8010— TUNGSTEN'S  Meteoric  Rise  and 
Fall.  (Iron  Tr.  Rev.,  Aug.  9,  1917  ;  15  pp.. 
illus.) 

XONMET.\I,I.IC    MINERALS 

8011— ASBESTOS  in  1916.  J.  S.  Diller. 
(Mineral  Resources  of  U.  S.,  1916 — Part  II. 
Julv    21,    1917;    6    pp.) 

8012 — CLAY  and  Clav  Products.  Jeffer- 
son Middleton.  (Bull.  666-T,  U.  S.  Geol. 
Surv..    Julv.    1917  :    2 J    pp.) 

8013 — GRAPHITE.  Henrv  G.  Ferguson. 
(Bull.  666-L,  U.  S.  Geol.  Surv.,  1917  ;  7 
pp.) 

8014 — GRAPHITE^Le  Graphite.  (Me- 
taux  et  Alliages.  Julv.  1917:   5  pp.) 

8015— GRAPHITE.  L.  W.  Brooks,  (Min. 
and  Sci.   Press.   Sept.   15,   1917;   25  pp.) 

8016 — LIME — Report  of  Committee  C-7 
on  Lime.  (Advance  copy.  Am.  Soc.  for 
Testing  Materials,  June.  1917:  5  pp.) 

8017— LIMESTONE  —  Determination  of 
Carbonates  in  Limestone  and  Other  Mute- 
rials.  J.  F.  Barker.  (Journ.  Ind.  and  Eng. 
Chem.,   Aug.    1.    1917:    1   p..   illus.) 

8018  —  PHOSPH.\TE  DEPOSITS  of 
Idaho.  Robert  N.  Bell.  (Eng.  and  Min. 
rourn..   Aug.    18.    1917:    2    pp.) 

8019 — POTASH — The  Extraction  of  Pot- 
ash from  Silicate  Rocks — II.  William  H. 
Ross.  (Journ.  I"d.  and  Eng,  Chem..  Mav. 
1917  :    5}  nn..  illus.)      60c. 

8020 — PTRITE  Recovery  from  Coal. 
(Eng.  and  Min.  Journ.,  Sept.  22,  1917;  li 
pp..    illus) 

8021 — PYRITES — Determination  of  the 
Explosibility  of  Pyrites.  C.  R.  Gyzander 
(Chem.    Engr.,   Julv.    1917:    6   pp.) 

8022 — S.ALT— The  Production  of  Salt  in 
Szechuen  Province,  Western  China — II-III. 
H.  K.  Richardson.  CMet.  and  Chem.  Eng., 
Sept.   1:   Sent.    15.   1917:   3J   pp..  illus.) 

8023 — S.ALT.  BROMINE  AND  CALCIUM 
CHLORIDE  in  1916.  Ralph  'W.  Stone. 
(Mineral  Resources  of  the  U.  S.,  1916 — 
Part    II.    Sept.    8.    1917:    9    pp.) 

8024 — SILICA  BRICK  —  Suggested  Im- 
provements in  the  Manufacture  of  Silica 
Brick.  C.  E.  Nesbitt  and  M.  L.  Bell.  (Ad- 
vance copy.  Am.  Soc.  for  the  Testing  of 
Materials.  June.   1917:   16   pp..  illus.) 

8025 — SITLPHUR — An  Investigation  of 
the  Wet  Thiogen  Process.  A.  E.  Wells. 
(Journ.  Ind.  and  Eng.  Chem.,  Sept.,  1917  ; 
ij   pp.) 

PETROLEUM    AND    N.^TFRAL    GAS 

8026 — AL.ASKA  Mineral  Supnlies.  Al- 
fred H.  Brooks.  (Bull.  666-P.  U.  S.  Geol. 
Surv..    1917  :    13   pp.) 

8027 — EXPLORATION — Methods  of  Ex- 
ploring for  Oil  a"d  Gas.  George  E.  Burton. 
(Eng.  and  Min.  Journ.,  Sept.  8,   1917;  i  p,) 


8028 — LEGISLATION — Sane  Oil  and  Gas 
Legislation  a  Necessity.  (Eng.  and  Min. 
Journ.,  Aug.   18,  1917;   IJ  pp.) 

8029 — OHIO — Clinton  G.-.s  Pools  in  Ohio. 
L.  S.  Panyity.  (Eng.  and  Min.  Journ.,  Aug. 
4,    1917;    i    p.) 

8030 — OIL  SHALES — The  Influence  of 
the  Movement  of  Shales  on  the  Area  of 
Oil  Production.  (Bull.  A.  I.  M.  E.,  June, 
1917;  1  p.)  Discussion  of  article  by  R.  A. 
Conkling.  formerly  indexed. 

8031 — SCOTLAND — Oil  Shale  Industry 
of  Scotland.  J.  L.  Brown.  (Coal  Age, 
Sept.    8,    1917  :    3    p.,   illus.) 

8032 — SUPPLY  SHORTAGE  —  Remedies 
for  the  Petroleum  and  Gasoline  Situation. 
Frederick  G.  Clapp.  (Eng.  and  Min.  Journ., 
Aug.    4,    1917  ;    5    pp.) 

8033 — UNCONSOLIDATED  SANDS  — 
Problems  connected  with  the  Recovery  of 
Petroleum  from  L^nconsolidated  Sands. 
(Bull.  A.  I.  M.  E..  June,  1917;  2  pp.)  Dis- 
cussion of  article  by  W.  H.  Kobbe  formerly 
indexed. 

ECONOMIC  GEOLOGY — GENERAL, 

8034 — ARTIFICIAL  COVELLITE.  J.  M. 
Frankel.  (Eng.  and  Min.  Journ.,  Aug.  11, 
1917;    g   p.) 

8035 — DETRITAL  COPPER  DEPOSITS. 
MV.  Tovote.  (Min,  and  Sci.  Press,  Aug,  25, 
1917  ;   li   pp.) 

8035a — EARTHQUAKE  CREVICES  in 
Nevada.  John  T.  Reid.  (Eng.  and  Min. 
Journ..  Sept.    15,    1917:    3  p.,   illus.) 

8036 — LATERITE:  Its  Origin.  Structure 
and  Minerals.  J.  Morrow  Campbell.  (Min. 
Mag..   Aug..    1917;    11   pp..    illus.) 

8036a— MISSOURT-KANS.AS  —  Geologic 
Atlas  of  the  L^nited  States-Leavenworth- 
Smithville  Folio.  H.  Hinds  and  F.  C. 
Greene.  (U.  S.  Geol.  Surv.,  1917;  13  pp.. 
illus.) 

8n36b — NEW  MEXICO  —  Geologic  Folio 
of  the  United  States — Deming  Folio.  N.  H. 
Darton.  (U.  S.  Geol.  Surv.,  1917  ;  20  pp., 
illus.) 

8037 — SALVADOR — Geology  of  the  San 
Sebastian  Mine.  Salvador.  C.  Erb  Wuensch. 
(Min.  and  Sci.  Press.  Sept.  8.  1917;  5  pp.. 
illus.) 

8038 — SOUTH  AFRICA — The  Economic 
Geology  of  the  Insizwa  District.  W.  H. 
Goodchild.  (Bull.  153.  I.  M.  M..  June  28, 
1917;  2  pp.)  Further  contributed  remarks 
on   article   previously   indexed. 

8039 — I^TAH — Geology  and  Ore  Deposits 
of  Miller  Hill.  American  Fork  Mining  Dis- 
trict. Utah.  George  H.  Rvan.  (Salt  Lake 
Min.  Rev.,  Aug.   15.   1917;   4§  pp.,  illus.) 

MINING — GENERAL 

8040 — ACCIDENTS — Record  of  Accidents 
as  a  Basis  for  Rating  Shiftbosses.  D.  E. 
Charlton.  (Eng.  and  Min.  Journ.,  Sept.  15. 
1917;   3  p.) 

8041— AIR-LIFT  Calculation.  (Eng.  and 
Min.  Journ..  Aug.  18,  1917;  1  p.,  illus.) 

8042 — ARGENTINE — Mining  in  the  Ar- 
gentine .'Andes.  A.  W.  -Allen.  (Eng.  and 
Min.  Journ..  Sept.   1.   1917:   5J   pp..   illus.) 

8043 — AUSTRALIA  —  The  Encourage- 
ment of  Mining  in  Australia.  Hartwell 
Conder.  (Min.  and  Eng.  Rev.,  July  5,  1917  ; 
2*    pp.) 

8044— ARIZONA  L.\BOR  —  Increased 
Wages  and  Decreased  Efficiency  in  the 
Clifton-Morenci  District.  Walter.  Douglas. 
(Min.  and  Sci.  Press.  Sept.  8.  1917;  li  pp., 
illus.) 

S044a — C.ALIFORNI.V.  Mines  in  1917. 
(Min.  and  Sci.  Press.  Sept.   1.  1917;  13  pp.) 

8045 — CALIFORNIA — Methods  of  Driv- 
ing Pine  Mountain  Tunnel.  H.  Devereux. 
(Min.  and  Sci.  Press,  July  7,  1917  :  5  pp,, 
illus.) 

8041; — CAPTT.AL — Observations  on  At- 
tracting Capital.  J.  F.  Kellock  Brown. 
(Eng.  and  Min.  Journ..  Sept.  1.  1917;  2J 
pp.) 

8047 — COLORADO  —  Leadville  Mines 
Again  Operating.  (Eng.  and  Min.  .Tourn.. 
Sept.    15.    1917  ;    1    p.) 

8048 — COST  ACCOUNTING  for  Mine  En- 
gineers. H.  H.  Stoek.  (Coal  Age.  Sept.  8, 
1917;    23    pp.) 

804Sa — COST  OF  CROSSCUTTING  on 
the  Mother  Lode.  (Eng.  and  Min.  Journ., 
Aug.    11.    1917:    2    pp.)      20c. 

8049 — DRILL  StreIj — Steel  Sharpening 
Methods  at  Republic.  Michigan.  .August 
•<'reeman.  (Mine  and  Quarry,  Aug..  1917; 
li    pp.,    illus.) 

8050 — DRILLS — Drill  Bits  and  Drill 
.Steel  for  Metal  Mining.  George  H.  Oilman. 
(Eng.  and  Min.  Journ.,  July  28,  1917:  3 
pp.,    illus.) 

8051 — DRILLS — Testing  and  Recording 
the  Efflciencv  of  Drills.  H.  H.  Hodgkinson. 
(Eng.  and  Min.  Journ.,  Sept.  8,  1917;  li 
pp..   illus.) 

8052 — EXPLOSIVES — Explosivos.  Su  Es- 
tudio  v  Aplicacinn.  Michel  Fort.  (Bol.  de 
Minas,  June   30,   1917:    U  pp.) 


8053 — FIRST-AID — The  Encouragement 
of  First-Aid  Work  on  the  Mines:  .Some 
Suggestions  Based  on  Crown  Mines  Expe- 
rience. A.  J.  Brett.  (Journ.  Chem.,  Met. 
and  Min.  Soc.  So.  Afr,  Feb.,  1917;  IJ  pp,) 
Author's   replv   to   discussion, 

8054 — HEADFRAME  —  A  Steel  Head- 
frame  in  Ecuador.  W.  A.  Wolf  and  T.  Ij. 
Chapman.  (Eng.  and  Min.  Journ.,  Aug.  11, 
1917  ;    23    pp..    illus.) 

8055 — LAMPS — Dangers  Accompanying 
Use  of  Carbide.  (Eng.  and  Min.  Journ., 
Aug.    4,   1917  ;    li   pp.) 

8056 — L.AMPS— Facts  About  Self-Con- 
tained  Portable  Electric  Mine  Lamps.  H. 
O.  Swoboda.  (Coal  Age,  July  21,  1917  : 
2 J    pp.,   illus.) 

8057 — LEASING  SYSTEM.  Mine  Opera- 
tion on  the.  Henry  M.  Adkin.son.  (Eng. 
and   Min.  Journ..   Sept.    15.    1017  ;   2   pp.) 

8058 — MAP  CONVENTIONS.  Standard. 
Albert  G.  Wolf.  (Eng.  and  Min.  Journ., 
July   28,    1917  ;    §    p..    illus.) 

8059 — MINE  SHAFT  —  Enlarging  the 
Chief  Consolidated  Shaft.  J.  H.  Hedges. 
(Eng.  and  Min.  Journ.,  Aug.  18,  1917;  2 
pp..  illus.) 

8060 — MINE  TRACKS  —  Location  and 
Construction  of  Mine  Tracks.  J.  McCrvstle. 
(Coal  Age.  Aug.  25;  Sept.  1,  8  and  15,  1917; 
23    pp.,    illus.) 

8060a— MINING  EXPANSION.  Homer 
A.  Guck.  (Eng.  and  Min.  Journ.,  Aug.  4. 
1917;    1    p.) 

8061 — PROSPECTING  with  Electricity. 
H.  R.  Conklin.  (Eng.  and  Min.  Journ.. 
Aug.    25.   1917;    2   pp.,   illus.) 

8062 — PUMPING  in  the  Joplin  District. 
P.  R.  Coldren.  (Eng.  and  Min.  Journ., 
Sept.    1,   1917  ;    3  p.,   illus.) 

8062a — PUMPS — Device  for  Filling  Air 
Chambers  with  Air.  W.  A.  McCurdy.  (Eng. 
and  Min.  Journ.,  Aug.  4,  1917;  3  p.,  illus,) 
20c. 

8063 — PUMPS — Observations  on  Sinking 
Pumps.  J.  F.  Kellock  Brown.  (Eng.  and 
Min.   Journ..   Aug.    11.   1917;   3  pp..   illus.) 

8064 — QUEENSL.AND  —  The  Charters 
Towers  Goldfleld — VI.  J.  H.  Reid.  Vic- 
toria and  Queen  Mine.  (Queensland  Govt. 
Min.  Journ..  July  14,   1917;   12   pp.,  illus.) 

S0(>5 — RECORD  DRIFT  for  the  Frank- 
lin Mines.  H.  H.  Hodgkinson.  (Eng.  and 
Min.  Journ..   .Aug.    4.   1917:    i   p.) 

8066 — RUSSI.A — Mining  and  Smelting 
Copper  Ore  at  Kalata.  F.  W.  Draper.  (Min. 
and  Sci.  Press.  Sept.  1,  1917  :  53  pp.. 
illus.) 

8067 — RUSSIA — Mining  in  Russia  After 
the  War.  Eugene  de  Hautpick.  (Min. 
Journ..  Aug.    11.   1917;   11,  pp.) 

8068 — S.AFETV— Organizing  and  Con- 
ducting Safety  Work  in  Mines.  Herbert  M. 
Wilson  and  James  R.  Fleming.  (Tech. 
paper  103.  U.  S.  Bureau  of  Mines.  1917;  57 
pp..  illus.) 

8069 — S.AFETY  AND  S.ANITATIOM — 
Report  of  the  Secretarv  of  the  Committee 
on  Safety  and  Sanitation.  (Bull.  126.  A.  I. 
M.  E..  June.  1917;  12  pp.  illus.)  Discus- 
sion   of    article    formerly    indexed. 

8070— SLOPE  CUT-AND-FILL  Method 
of  Mining.  Joseph  P.  Hodgson.  (Eng.  and 
Min.  Journ..  Julv  28.   1917;    3  p..  illus.) 

8071 — SOUTH  AFRICA — Ore  Reserves  of 
the  Rand.  A.  Cooper  Key.  (Eng.  and  Min. 
Journ.,  Aug.   18,  1917;  21  pp..  illus.) 

8072 — SP.ATN  IN  1  91  r"— Estadistica  Min- 
era  de  Espafia.  Ano  1916.  (Revista  Minera. 
Aug.    8.   1917  ;    i;    pp.) 

8073 — STORING  METHODS  at  the 
Franklin  Mines.  H.  H.  Hodgkinson.  (Eng. 
and  Min.  Journ..  Sept.  1.  1917  ;  2  pp..  illus.) 

8074 — SURVEY  of  Inclines  Without  Aux- 
iliaries. A.  .1.  Sale.  (Min.  and  Sci.  Press, 
Julv    21,    1917:    43    pp.,    illus.)       20c. 

8075— SURVEYING — Corrections  for  Sag 
in  Long  Steel  Tapes.  W.  H.  Ravner.  (Eng. 
and  Min.  .lourn.,  Aug.  11.  1917;  1  p..  illus.) 

8076— TT'SC  ANY — Condizioni  Dell'  In- 
dustria  Mineraria  e  Metallurgica  in  Tos- 
cana.  Celso  Canacci  (L'Miniera  Italiana. 
Aug..   1917  ;  81  pp.,  illus.) 

FLOT.\TION 

8077 — BUTTE  &  SUPERIOR — Text  of 
Judge  Bourquin's  Decision  in  Butte  &  Supe- 
rior Flotation  Case.  (Eng.  and  Min.  Journ.. 
Sept.   15.   1917  ;   41   pp.) 

S07S — CONTROL  OF  EMULSIONS  i- 
Flotation.  Courtenav  De  Kalb.  Min.  and 
Sci.   Press.  Aug.   18.   1917;  5  pp.) 

8079— COPPER  ORE  —  Concentrating 
Copper  Ore  hv  Flotation,  at  an  Ontario 
Mine.  A.  G  Morrison.  (Can.  Min.  Journ., 
Sept.   1,   1917  :   H  pn  ^ 

8OS0— CYANIDATION  of  Flotation  Con- 
centrate. James  G.  Parmelee.  (Min.  and 
Sci.   Press.  Sept.  15,  1917;    2J  pp.) 

8081 — GOLD  AND  SILVER  MINERAL — 
The  Flotation  of  Gold  a"d  Silver  Mineral. 
T.  A.  Rickard.  (Min.  a"d  Sci.  Press.  Aug. 
25.  1917:   8i  pp..  illus.) 
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8082 — LIQUID  StTlFACE  —  Solubility 
and  (irientation  of  Molecules  In  Surface  of 
Liquids.  (MIn.  and  Scl.  Press,  Sept.  8, 
1917  ;    11    pp.) 

8082a— NORTH  AMERICAN  Flotation 
Plants.  (Eng.  and  Mln.  Journ..  July  28, 
1917  ;   3}  pp.)      20c. 

8083 — PERU — Concentracion  Por  Flota- 
clon  en  el  Cerro  de  Pasco.  A.  Calvache. 
(Bol    de  Minas.  June  30,  1917  :  81  pp..  Illus.) 

8084— SOLUBLE  FROTHIXG-AGE.NTS. 
C  U  Perkins.  (Mln.  and  Sci.  Press.  Sept. 
8,'  1917;  H  pp.) 

ORE    DRESSING — GENERAL 

8085 — CALIFORNIA  —  Modem  Milling 
Methods  Applied  to  California  Gold  Ores. 
Alexander  McLaren.  (.Min.  and  Sci.  Press, 
Sept.   1.   1917:   H   pp..   illus.) 

8086 — FILTR-VTION— The  Principles  of 
Filtration— II.  D.  R.  Sperry  (Met  and 
Chem.  Eng..  Aug.  1.^.  1917  :  6  pp  Illus.) 
Continuation  of  article  published  Aug.  IS. 
1916. 

8087 PULP  DE.VSITT — Simple  Methods 

of  Finding  Density  and  Weight  of  Solids  in 
MIU-Pulp.  R.  B.  Kiliani.  (Min.  and  Scl. 
Press.    Sept.    15.    1917;    1    p..    illus.) 

8088— QUARTZITE  PEBBLES— Tests  of 
Baraboo  Quartzite  Pebbles.  W.  O.  Hotch- 
kiss.       (Eng.     and     Min.    Journ.,    Aug.     18, 

191' ■•  1  P  >  „,     ^     .         » 

8089 — TUBE  MILLING  in  Rhodesia.  A. 
W  Allen.  (Eng.  and  Min.  Journ.,  Sept.  1. 
1917;   3  p.)  „  ^ 

8089a— TUXGSTEN—Modern  Concentra- 
tion of  Colorado  Tungsten  Ores — II.  S. 
Fischer.  Jr.  (Met.  and  Chem.  Eng  July 
15,  1917;  43  pp..  illu.s.)  Continuation  of 
article  previously  indexed. 

METALLVRGY— GENERAL 

8090 — BRASS — Cartridge  Bra.ss.  H.  W. 
Brownsdon.  (Jojirn.  Soc.  Chem.  Ind..  July 
31  1917-  2  pp.)  Notes  on  manufacture  or 
brass  suitable  for  cartridge  cases,  it.s  chemi- 
cal composition,  etc. 

S'nsi-BRASS— Light  versus  Heavy  Re- 
ductions in  Cold  Working  Bra.ss.  W.  Reu- 
ben Webster.  (Advance  copy.  Am.  Soc 
for    Testing    Materials,    June,    1917;    6    pp., 

8092— BRIQUETTING,  The  Possibilities 
of  A  L.  Stillman.  (Iron  Tr.  Rev..  Aug.  9, 
1917  ;  6  pp..  illus.) 

8092a— BRONZE  PO^^-DER— The  Manu- 
facture of  Bronze  Powder.  Otto  Von 
Schlenk.  (Metal  Ind.  Apr  May  and  July. 
1917;  9  pp..  Illus.)  Conclusion  of  article 
previously  Indexed.      60c. 

8093— CHILE— Use  of  Smelting  Oas  In 
Chile  Mark  R.  I-amb.  (Eng.  and  Mln. 
Journ..  Aug.   4,  1917  ;  3  p.) 

8094— ELECTRIC  FURNACE.  A.  W. 
Fahrenwald.  (Min.  and  Sci.  Press.  Aug.  18. 
1917  •    13  pp..  illus.)  „      , 

8095— ELECTRODE  Cooling.  Haakon 
Styrl  (Met.  and  Chem.  Eng.,  Sept.  1, 
1917;  i  p.,  Illus.)  

809,')a— FLUXES  AND  METHODS  Used 
In  Fire  Assay.  Carl  J.  Trauerman.  _(EnK; 
and  Mln.  Journ..  Sept.  22,  1917;  2  PP ) 
20c. 

S095b  —  MICROGRAPHS  —  Report  of 
CommittPp  E-4  on  Magnincatlon  .Scales  for 
MIcroKraphs.  (Advance  copy.  Am.  Soc. 
for  TestinK   Matnrlals.   June.    1917;    4    pp.) 

8ni(i_XICKEI, — British  America  Nickel 
Corporation's  new  works  in  Ontario.  E.  P. 
Mathpwson  (Eng  and  Mln.  Journ..  Aug. 
2!>.  1917  ;   15   pp,   illus  ) 

8017 — REFRACTORIES — Some  Observa- 
tions on  the  Texture  of  Fireclays.  Waller 
C  Hancock  and  W  E  King  (Journ.  Soc. 
Chem    Ind.  July  31,   1917;   21  PP  ) 

8098 — ROASTING — Forniallon  of  Quick- 
lime In  Roasting  Ores  from  Manhattan, 
Nev  Waller  S  Palmer.  (Eng.  and  Mln. 
Journ,   Sept     22.    1917;    1    p.) 

soil  —  RI7SSIA  —  Mining  and  Smelting 
Copper  Ore  at  Kalata.  F.  W  Praper 
<Mln    and  Scl    PreBH,  Sept.    1,   1917;   BJ  pp. 

'"""  >  ..        ,     . 

8inn SANDS      Used      In      Mefallurglcnl 

I'ractlcn  with  Comparative  Notes  on  Those 
Used  In  Glass  Manufacture.  P  O.  H  Bos- 
well  (Journ  Soc  Chem.  Ind,  July  31, 
1917  ;   5   pp  ) 

mm — SILICA  BRICK  —  Suggested  Im- 
nrovements  In  the  MaTHifnclure  of  Sllira 
Brick  C  E  NeshlH  and  M  1.  Bell  (Ad- 
vance copy.  Am  Sor  for  Testing  Materials, 
June,  1917;   IS  pp.   Illvis  ) 

«in;_<Tr,AGS — The  Function  of  Alumina 
In  Sings  (Bull  A  I  M  E,  June.  1917; 
2  pp  )  Mscuo-lon  of  article  by  Carl  Hen- 
rlrh.   formerly  Indexed 

(Hftj_SMEI,Ti:I!V  SMOKF, — An  Inv«>»- 
tlgatlon  of  the  Wet  Thlngen  Process  A.  R 
"'»1I=  (Jniirn  Ind  and  Eng  Chem  .  Sept., 
1 9 1 7  :  U  pp  ) 

mnsa— VAPOR  PRESSURE  ANHVOLA- 
TILITY  of  Several  Hlgh-BolIIng  Metals-  A 
Review  John  Johnston  (Tourn.  Ind  and 
Rng    Chem.    Sept,    1917:    43    pp.,   Illus) 


MINING    ANIl    MKTALLrRGICAL 
.M.VCHINKRY 

8104- BELTS  — Power  Transmitted  by 
Belts.  (Eng.  and  Min.  Journ.,  Aug.  !«, 
1917  ;  J  p..  illus.) 

8105 DRILL     STEEL — Steel-Sharpening 

Methods  of  Republic.  Michigan.  Augiisl 
Freeman.  (Mine  and  Quarry,  Aug.,  1917; 
IJ  pp.,  Illus.) 

8106  — DRILLS  — Drill  Bits  .jnd  Drill 
Steel  for  Metal  Mining.  George  II.  Ullman. 
(Eng.  and  Min.  Journ.,  July  28,  191 1  ;  3  PP.. 
illus.) 

8107 — DRILLS — Testing  and  Recording 
the  Efficiency  of  Drills.  H.  II.  Hodgkmson. 
(Eng     and    Min.    Journ..    Sept.    8,    191  ■;    U 

PP.   illu-^  ) 

8108 — GE.\RING — The  Selection  of  Gear- 
ing. W.  H.  Phillips.  (Eng.  and  Mln.  Journ., 
Julv  28,   1917;   3   pp.,  illus.) 

8109  — HEADFRAME  — A  Steel  Head- 
frame  in  Ecuador.  W.  A.  Wolf  and  T.  L. 
Chapman.  (Eng.  and  Min.  Journ.,  Aug.  11, 
1917  ;   2J   pp.,   illu.«.) 

8110 — LAMPS — Acetylene  Mine  Lamps. 
William  Maurice.  (Iron  and  Coal  Tr.  Rev.. 
June  22.  1917;  3  pp.,  Illus.)  Paper  before 
Instn.  of  Mine  Engrs.     40c. 

8111— MELTING  FURNACE — Crude-Oil 
Melting  Furnace  for  Bra.ss.  (Iron  .\ge, 
June  21,  1917;  1  p..  illus.)      20c. 

8111a — MILL  JIOTORS — The  Standard- 
IzaUon  of  Mill  .Motors.  A.  Dyckerhoff. 
(Iron  Tr.  Rev.,  Aug.  23,  1917:  H  PP„  illus.) 

8112  —  PUMPS  —  Device  for  Filling  Air 
Chambers  with  Air.  W.  A.  McCurdy. 
(Eng.  and  Min.  Journ,  Aug.  4,  1917;  3  P-. 
illus.) 

8113 PUMPS — Observations    on    Sinking 

Pumps.  J.  F.  Kellock  Brown.  (Rng.  and 
Min.  Journ.,   Aug     11,   l'.M7;   3  pp.,   illus.) 

8114 — PYROMETER  for  the  Blacksmith 
Shop.  (Eng.  and  Min.  Journ.,  Aug.  25, 
1917  ;  U  pp.,  illus.) 

8115 — PYROMETER — High  Temperature 
Measurement  with  the  Optical  Pyrometer. 
W.  E.  Forsvthe.  (Gen.  Elec.  Rev..  Sept., 
1917;   5  pp. 'illus.) 

8115a — TRESTLE  —  Wagon-Dumn  Tres- 
tle Over  Railroad.  Albert  G.  Wolf.  (Eng. 
and  Mln.  Journ..  July  28,  1917;  i  p„  illus.) 
20c. 

FUELS 

(Sew  alxo  Petroleum  and   Natural  Gas) 

Snfi — COAL — Graphic  Determination  of 
Heat  Units  In  Coal.  (Eng.  and  Min.  Journ., 
Aug.    4,    1917;    1    p..   Illus.) 

8117  —  COKE  BREEZE  —  Recovery  of 
Coke  Breeze  at  Skip  Holst.s.  (Iron  Age, 
Aug.   30.  1917  ;  3  pp..  illus.) 

8118 — COKING  PLANTS,  The  Design  of 
Modern.  E  M.  Myers.  (Met.  and  Chem. 
Eng.,  Sept.   1,  1917  ;  1  p.) 

8119  —  EFFICIENT  USE  —  Methods  for 
More  Efficiently  Utilizing  Our  Fuel  Re- 
sources. Parts  II  and  III.  V.  Z.  Caracrl.stl. 
S  Nakava  and  J  R  Blakeslee.  (Gen.  Elec. 
Rev,  Sept,   1917;   111  PP.   Illus.) 

8120 — GASEOUS  FUEI, — The  Calorific 
Value  of  Industrial  Gaseous  Fuel  W  J. 
Pickering.  (Journ.  Soc.  Chem.  Ind,  July 
31.  1917:  21  pp..  Illus.) 

8120a  —  GAS  WORKS  —  Industrial  Fuel 
from  Gas  Works.  E.  W  Smith  (.Tourn. 
Soc.   Chem.    Ind.,   July   31,    1917;    31   pp  ) 

8121— RUSSIA--Russlan  Coal  Fields  and 
Their  Output.  (Russia,  Aug.,  1917;  8  pp.. 
Illus.) 

8121a — SI'RFACE  COMBUSTION  Ap- 
plied to  Galvanizing  Win.  J.  Harris,  Jr, 
(Metal    Ind,    Apr,    1917;    2\    pp ,   Illus.) 

8122 — WASTE  PRODUCTS — The  ITtll- 
Ixatlnn  of  Waste-Products  and  of  Ix>w 
Grade  Fuels  for  Power  Generation — 11, 
.lohn  B  c  Kershaw  (Met  and  Chem. 
Eng,.  Sept.    1.    1917;   33   PP  ) 

INTH'STRIAL  CIIEMISTRT 
8123  — ACIDS  —  Eronomv  of  Adds  In 
Metal  Trades  E.  Kllhurn  Scott  (Journ. 
Soc.  Chem  Ind  ,  July  31,  1917  :  4  pp  >  DIs. 
cusses  use  of  nitre  cake  Instead  of  acid : 
also  other  methods  of  saving  acid. 

8124 — AMMONIA— The  Synthesis  of  Am- 
monia and  the  Oxidation  of  Ammonia  to 
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The  Granby  Mine  at  Anyox,  B.  C. 


By  WAKELY  a.  WILLIAMSt 


The  Hidden  Creek  low-grade  copper  deposits  in 
northivestern  British  Columbia  have  been  devel- 
oped on  a  large  scale  by  the  Granby  company. 
Five  separate  orebodies  have  been  outlined  by 
diamond  drilling  and  tunnel  levels  and  are  being 
mined  by  open-stope,  milling  and  shrinkage  meth- 
ods. An  attractive  town  site  has  been  built  and 
the  organization  is  up  to  date  in  every  respect. 

THE  MOST  important  events  in  the  history  of  the 
mining  industry  of  northern  British  Columbia  to 
date  have  been  the  acquisition  and  development  of 
the  Hidden  Creek  copper  mines,  the  erection  of  a  smelt- 
ery to  treat  the  ores,  and  the  building  of  a  town  by  the 
Granby  Consolidated  Mining,  Smelting  and  Power  Co., 
Ltd.  This  undei'taking  has  had  a  stimulating  effect 
both  on  prospecting  activity  and  mining  development 
along  the  whole  northern  coast. 

Granby  Bay,  upon  the  northwest  shore  of  which  lies 
the  town  of  Anyox,  with  its  mines  and  smeltery,  is  a 


ton  range  of  mountains  lies  to 'the  west,  rising  to  an 
elevation  of  5700  ft.  and  separating  Observatory  Inlet 
from  the  Portland  Canal.  Four  creeks  flow  into  the  bay, 
having  their  source  in  this  range  of  mountains,  namely, 
Hidden  Creek,  Falls  Creek,  Bonanza  Creek  and  Glacier 
Creek.  The  average  weather  conditions  by  months, 
as  noted  over  a  four-year  period,  are  shown  in  Table  I. 

T.\BLE   I.      AVERAflK   WEATHER   CONDITIONS  AT   ANYOX,    B.    r 


Average  Temp. 

Rain 

Snou 

Deg.  F 

In. 

In. 

January                 .    . 

24.2 

4.00 

33.13 

February     

30  3 

3.35 

34.22 

March 

36  5 

3.53 

31   25 

April                   

43.4 

6.23 

0  90 

Mav 

51.5 

1   46 

.June 

57   1 

1.84 

July 

58  4 

7.68 

58.5 

3.73 

■September 

52  7 

6  75 

October 

46  3 

14  63 

2  25 

November .  . 

35.3 

8  47 

32  89 

29   1 

4  65 

47  79 

Yearly  ...  43  6  66  32  182  43 

Standing  on  the  deck  of  the  steamer  as  it  enters 
the  bay  and  pulls  alongside  the  docks,  one  is  confronted 
with  a  busy  scene.  The  docks  are  built  parallel  to  the 
shore  on  account  of  the  deep  water.  The  depth  of  water 
is  such  that  ocean-going  vessels  can  dock  at  low  tide. 


SOME  VIEWS  OF  THE  GRANBY  COXSOLII  i  \Tlin 
mess  houpe  and  change  houpe.  Hidden  '.rii 

Creek  mines 


■KHATION'S  NE.VR  ANYOX. 
V  Bay   Hotel  at  .\nyox. 


for  visitors 


a  modern   and 


deep-water  landlocked  bay  about  4j  miles  long  by  three- 
quarters  of  a  mile  wide  and  is  on  the  western  shore  of 
Observator}^  Inlet,  35  miles  from  its  entrance.  The  dis- 
tance from  Prince  Rupert  is  110  miles  and  from  Van- 
couver 550  miles.  The  surrounding  mountains  are  steep 
and  rugged  and  covered  with  timber.  The  mountains 
have  been  heavily  glaciated  and  on  the  crests  many  gla- 
ciers can  be  seen  at  all  seasons  of  the  year.    The  Burnis- 

*The  first  of  a  series  of  three  articles  describi]ig:  the  Granby 
Ooisolidated  ^Iining.  Smelting  and  Power  Co.'s  operations  at 
.\nyox,  B.  C.  Succeedini:  installments  will  discuss  the  metallurgi- 
lal  problems  at  .^nyo.x  and  the  power  plant  and  mechanical  shop's. 

tSuperintendent  of  smelters.  Oranhy  Consolidated  Mining, 
Smelting  and  Power  Co.,  Anyox    B.  C. 


The  tide  has  a  maximum  rise  and  fall  of  23  ft.  4  in.  The 
main  dock,  which  is  800  ft.  long  by  50  ft.  wide,  is  double- 
tracked  and  has  three  sets  of  traveling  ore  bunkers  and 
unloaders.  A  50-ton  derrick  is  also  installed  for  the 
handling  of  heavy  machinery.  Dock  No.  2  is  specially 
constructed  with  receiving  bins,  and  belt  conveyors  con- 
vey the  material  fi'oni  the  outer  or  unloading  wharf  to 
these  bins.  A  suitable  track  system  upon  which  switch 
engines  operate  is  arranged  to  handle  the  tonnage^eftsih' 
and  connects  all  bunkers  and  \^'harves  with  the  rnain 
line.  The  tonnage  handled  over  the  wharves  during 
1916  was  316,915  tons,  consisting  of  coke,  ore,  limerock 
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and  merchandise.  At  present  there  is  under  construc- 
tion Dock  No.  3  which  is  a  continuation  of  Dock  No.  1 
and  will  be  590  ft.  Ion?  and  have  two  sets  of  traveling 
ore  bunkers.  In  the  construction  of  the  docks  creosoted 
piling  has  been  used  throughout,  spaced  7x7  ft.,  heavily 
braced  and  with  12  x  12-in.  caps,  4-in.  stringers  and  4-in. 
decking.  The  Granby  company  is  affiliated  with  the 
Coastwise  Steamship  and  Barge  Co.,  of  Seattle,  to  facili- 
tate the  handling  of  the  large  volume  of  freight  and 
to  have  a  reliable  and  regular  means  for  transportation 
of  supplies.  In  this  service  there  are  engaged  a  fleet  of 
three  cargo  steamers,  two  tugs,  eight  barges  and  two 
scows  of  1200  tons'  capacity,  carrying  coke  from  Tacoma 
and  Vancouver  Island,  general  freight  from  Seattle  and 
Vancouver,  ore  from  outside  properties  of  the  Granby 
company  and  custom  shippers,  limerock  from  Swamp 
Point  and  quartz  from  Maple  Bay  on  the  Portland 
Canal.  In  addition  the  Granby  company  owns  a  number 
of  smaller  tu"s  and  launches  for  local  work.  Apart  from 
this  service  Anyox  is  the  northern  terminal  for  the  three 
main  coast  steamship  lines,  namely,  the  Grand  Trunk 


dance  hall,  pool  and  billiard  rooms  are  available  for  the 
recreation  of  the  inhabitants.  The  company  has  a  com- 
plete department  store  with  grocen,-,  dry  goods,  men's 
furnishings,  hardware,  furniture,  drugs  and  meat  de- 
partments, a  modern  refrigerating  plant,  and  an  up-to- 
date  cafe.  The  prices  charged  are  reasonable  and  about 
on  a  par  with  the  prevailing  prices  of  commodities  in 
Vancouver.  There  are  two  schools  in  charge  of  three 
teachers  to  provide  for  the  education  of  the  employees' 
children,  while  three  churches  minister  to  the  spiritual 
welfare  of  the  community.  For  the  accommodation  of 
the  single  men  the  company  has  built  two  2-story  con- 
crete fireproof  rooming  houses,  illustrated  on  another 
page.  In  these  rooming  houses  there  are  no  hallways, 
every  room  having  an  outside  door.  The  buildings  are 
modern  in  every  respect,  having  bathrooms,  shower 
baths  and  lavatories;  and  each  room  has  hot  and  cold 
water,  steam  heat  and  electric  light.  The  boarding 
house,  which  seats  216  men,  is  a  concrete  building  with 
all  the  latest  improvements,  such  as  cold  storage,  bake 
shops  and  laundrj-.    A  high  standard  of  food  is  main- 
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Pacific  Steamship  Co.,  the  Canadian  Pacific  Railway,  the 
Pacific  Coast  Steamship  Co.  and  the  Union  Steamship 
Co.  The  companies  each  operate  a  weekly  mail  and 
passenger  steamship  service  on  a  40-  to  50-hour  schedule 
with  Vancouver  and  Victoria,  thus  furnishing  mail  ser- 
vice three  times  a  week. 

The  town  of  Anyox  is  built  on  the  ground  lying  be- 
tween the  wharves,  the  smeltery  and  the  mine.  The 
streets  are  laid  out  to  conform  to  the  contour  of  the 
ground  and  at  night  are  well  lighted  by  electricity.  The 
company  maintains  a  modern  45-room  hotel  with  ."iteam 
heat,  hot  and  cold  water  and  telephone  service  in  every 
room. 

A  completely  equipped  hospital  with  the  latest  X-ray 
apparatus  in  in  charge  of  three  physicians  and  a  staff 
of  nurses,  so  that  every  provision  is  made  for  taking 
care  of  the  .nick  and  injured.     Moving-picture  theater. 


tained  and  board  is  charged  for  at  the  rate  of  $1   pel 
day  and  rooms  at  $5  per  month. 

Since  starting  active  operations  in  1912,  a  new  mil 
town  has  been  built,  and  no  money  has  been  spared 
provide  the  most  modern  conveniences  for  the  comffl 
of  employees.     This  consists   essentially   of  a   chan| 
house,  mess  house,  bunk  house  and  50  cottages,  shot 
in  the  accompanying  halftone  engravings.     The  chan] 
house   is  a   three-story,   frame   ))uilding  with   concret 
floors  on  the  first  and  second  stories.     The  first  floO 
is  occupied  by  a  locker  room  containing  300  steel  sani 
tary  lockers,  a  wash  room  where  50  men  can  wash  a 
one  time,  a  water-clo.set  and   urinal   room,  24  showe 
baths,  four  porcelain  tubs  and  a  drying  closet  for  clea 
clothes.     The  second  floor  consists  of  a  pool  room,  a  1: 
brary  and  reading  room,  a  shif'hoss'  office,  an  emergent 
hospital  with  four  beds  and  a  doctor's  office.    The  thir 
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story  consists  of  a  dance  hall  with  the  necessary  cloak 
rooms.  This  building  is  heated  by  an  Arco  sectional 
hot-water  heater.  A  hot-water  tank  holding  1500  gal. 
attached  to  a  separate  heater  provides  hot  water  for  the 
shower  baths. 

The  mess  house  is  similar  to  the  one  near  the  smelting 
works  e.xcept  that  it  is  of  wooden-frame  construction. 
The  bunk  house  consists  of  three  wings  and  is  capable 
of  holding  400  men.  The  heating  plant  is  similar  to 
the  one  in  the  change  house.  The  cottages  are  all  of 
modern  construction,  and  each  is  equipped  with  porce- 
lain bath,  washbasin  and  water-closet.  They  also  have 
hot-  and  cold-water  connections  and  electric  lights.  The 
importance  of  the  sanitary  arrangements  of  the  town, 
including  sewer  system,  incinerators  for  garbage  dis- 
posal and  an  adequate  water  system,  is  evidenced  by  the 
fact  that  sickness  caused  by  the  lack  of  these  things  is 
unknown. 

The  Hidden  Creek  mine  is  a  mile  from  tidewater  and 
at  the  highest  elevation  is  900  ft.  above  sea  level.  The 
rocks  in  which  the  Hidden  Creek  orebodies  occur  consist 


100  to  400  ft.  wide,  consisting  of  beds  of  siliceous  ma- 
terial interbedded  with  occasional  bands  of  limestone. 
In  this  zone  are  found  orebodies  Nos.  1,  4  and  5.  To  the 
northwest  of  this  siliceous  zone  is  an  area  of  highly 
altered  schist  showing  some  epidote  and  chlorite,  and 
in  this  area  orebodies  Nos.  2  and  .3  occur. 

Orebody  No.  1,  lying  directly  to  the  north  of  and 
in  contact  with  the  slate  area,  has  a  width  varying  from 
100  to  250  ft.,  with  an  established  length  of  about  1500 
ft.  The  general  dip  of  this  orebody  is  about  75'  NW, 
although  in  places,  in  following  down  the  slate  wall, 
the  dip  is  reversed.  This  orebody  outcrops  at  an  aver- 
age elevation  of  900  ft.,  and  ore  is  proved  to  extend  to 
sea  level. 

Orebody  No.  5,  in  the  same  general  zone  as  that  con- 
taining orebody  No.  1,  is  a  lenticular  shoot  which  was 
discovered  by  the  diamond  drill  and  does  not  outcrop. 
It  has  a  north-south  strike  and  pitches  steeply  to  the 
north. 

Orebody  No.  4  lies  between  orebodies  Nos.  5  and  2 
and  is  also  included  in  the  siliceous  and  limebed  area. 
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of  highly  altered  sedimentaries,  including  slates,  schists 
and  limestones.  These  rocks  have  been  steeply  tilted  and 
in  general  lie  at  angles  varying  from  45"  to  90°  from 
the  horizontal,  and  dip  to  the  north.  In  the  vicinity 
jf  the  orebodies  there  is  evidence  of  intense  folding  ac- 
lompanied  by  faulting,  both  of  which  probably  played 
1  part  during  the  period  of  deposition  that  formed 
;he  various  orebodies.  This  sedimentary  area  is  cut 
jy  a  great  variety  of  dikes,  offshoots  of  the  granitic 
ntrusion  flanking  the  area  to  the  west  and  south.  Some 
)f  these  dikes  show  no  evidence  of  having  been  the 
source  of  an  enrichment  of  the  ores  through  which 
hey  cut,  whereas  others  show  decided  evidence  of  their 
nfluence  in  ore  enrichment. 

In  the  mineral-zone  area  slates  are  found  on  the 
outhern  and  eastern  sides  more  or  less  in  contact  with 
>rebody  No.  1.     North  and  west  of  the  slate  is  a  zone 


This  orebody  does  not  outcrop  and  like  orebody  No.  5, 
was  found  with  the  diamond  drill. 

Orebodies  Nos.  2  and  3  occur  in  the  schist  area  and 
both  have  an  extensive  outcrop.  The  average  elevation 
of  the  outcrop  of  these  orebodies  is  800  ft.,  and  their 
continuity  is  established  down  to  an  elevation  of  350 
ft.  Orebody  No.  2  is  a  lenticular  body  about  400  ft. 
wide,  300  ft.  thick  and  700  ft.  long,  outcropping  at  the 
southern  end  and  pitching  to  the  north  at  about  45'. 
Orebody  No.  3  is  much  smaller  and  is  situated  north- 
west of  No.  2  and  geologically  in  the  same  area. 

The  ore  constituting  orebodies  Nos.  1,  4  and  5  is  essen- 
tially p.  massive  sulphide  although  in  some  parts  of  these 
orebodies  siliceous  zones  with  disseminated  sulphides  are 
found.  Orebodies  Nos.  2  and  3  have  disseminated  sul- 
phides in  a  schistose  gangue,  with  an  occasional  small 
lens  of  massive  sulphide  ore.    There  is  little  evidence  of 
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oxidation  or  surface  enrichment  in  the  orebodit-s  and 
unaltered  sulphides  appear  at  the  surface.  In  Table  II 
is  shown  a  general  analysis  of  the'  orebodies  estab- 
lished by  underground  development  work  and  diamond 
drilling.  In  mining,  calculated  proportions  from  each 
orebody  are  taken  to  make  a  mixture  most  desirable  for 
smelting.  ;  .,   (;    ,  \,.:'.:0'- 

The  Hidden  Creek  mine  in  its  initial  develppment 
was  opened  up  by  .six  tunnel-s,  namely,  the  1.50, '230,  385, 
530,  630  and  700,  which  numbers  are  identical  with 
the  respective  elevation  of  each  tunnel  level labove  sea 
level.  Fifty  thousand  feet  lof  .diamond  drilling  was 
done  prior  to  and  contemporaneously  with  this  first  tun- 
nel work.  The  diamond-drill  cores  established  the  gen- 
eral outlines  of  the  orebodies  and  the  tunnels  sers'ed  to 
develop  them  for  mining  at  the  most  advantageous 
points.  The  haulage  tunnels  are  the  ."30,  385  and  150. 
The  630  and  700  were  driven  to  prospect  the  orebody 
No.  2  and  are  now  used  only  as  stope  manways.  The 
230  level  is  used  as  a  crusher  level  only.  On  this  level 
ore  from  the  upper  levels  is  crushed  and  dropped  direct- 
ly into  pockets  extending  to  the  150  level,  where  it  is 
drawTi  into  railway  cars  for  shipment  to  the  smeltery. 

Mining  consists  of  open-stope  or  milling  methods  un- 
derground, and  "gloryhole"  or  opencut  work  near  the 
surface.     Stoping  was  started  first  on  the  530  level, 

TABLE  11.      GENER.\L    .\N.\LY.SIS  OF    HIDDEN    CREEK  ORES 

Cu.  In»ol.  SiO,  Fn  CaO  S.  \\,0,  MgO 

No.  1 2  37  25  8  22  4  29  6  4  7  30  0  5  1    13 

No.  2 2  24  40  7  33  2  25  6  3  0  18  0  10  8    4  0 

No.  3 I  82  48  8  40  8  21  6  15  7  9  115    6  6 

No.  4  1  52  12  2  9  2  37  0  9  8  30  5  3  0    0  8 

No.  $ 3  02  16  I  14  8  34  0  5  9  33  3  16    0  0 

extended  to  the  630  and  700  levels,  and  thence  to  the 
surface.  These  first  stopes  served  as  pockets  from  which 
the  ore  broken  above  was  drawn.  By  extending  several 
stopes  to  the  surface  and  widening  them  at  the  top,  two 
glor>-holes  of  considerable  size  have  been  formed  and 
are  now  being  worked  in  orebody  No.  2.  An  equal  num- 
ber has  been  developed  in  orebody  No.  1. 

The  ore  drawn  from  chutes  on  the  530  level  is  trans- 
ferred to  pockets  extending  to  the  385,  from  which  it  is 
delivered  to  the  crusher  bins.  Several  raises  have  re- 
cently been  completed  from  the  385  level,  into  which  all 
of  the  ore  from  the  gloryholes  in  orebody  No.  2  runs 
direct,  thus  eliminating  the  transfer  on  the  530  level. 

A  departure  from  the  general  mining  methods  is  be- 
ing made  below  the  385  level  and  in  those  portions  of 
the  orebodies  above  the  385  level  which  do  not  outcrop 
and  have  a  heavy  overburden  of  rock  to  carry.  In  such 
places  a  .system  of  shrinkage  stopes  is  being  developed 
which  will  give  more  support  to  the  back  and  walls  and 
make  working  conditions  safer.  The  method  adopted  in 
a  .section  now  under  way  consists  of  .shrinkage  stopes  125 
ft.  wide,  with  a  length  equal  to  that,  of,  the  orebody. 
Vertical  pillars,  40  to  "0  ft.  wide,  also  across  the  ore- 
body,  are  left  between  stopes. 

A  manway  raise  is  driven  through  the  center  of  each 
pillar  to  the  .surface,  or  to  other  workings  opening  to 
the  surface.  Thi'se  manways  .serve  for  ventilation  pur- 
poses and  as  entrances  to  the  stopes.  Manwny  drifts  are 
driven  from  the  pillar  rai.ses  into  the  stopes  at  vertical 
iitervals  of  atxiut  30  ft.  progressively  as  the  rai.ses  are 
.ulvanced  upward.  Drifts  are  driven  under  the  stopes, 
and  chutes  are  distributed  so  as  to  draw  evenly  the  ore 
broken  in  excess  of  re<iuirements  for  head  room  in  the 
stopes.      Each    chute    i.-<    equipped    with    a    bulldnzing 


chamber  cut  in  the  solid  and  without  timber,  as  shown 
in  an  accompanying  illustration.  The  manway  to  this 
chamber  is  eouipped  with  an  air  line  for  use  in  drilling 
boulders. 

Electric  Haulage  in  Granby-Type  Mine  Cars 

.  The  present  haulage  system  is  equipped  with  75-cu.ft., 
24-in.  gage,  Granby-type  cars,  of  which  there  are  .54  in 
'use,  and  five  6-ton,  500-volt  Westinghouse  bar-frame 
locomotives.  On  account  of  the  recent  increase  in 
smelting  capacity  a  change  is  being  made  in  the  haul- 
age system  on  the  385  level  which  handles  the  total  out- 
put to  the  crusher  bins.  Thirty  cars  of  140-cu.ft.  ca- 
pacity and  36-in.  gage,  and  also  two  12-ton  Westinghouse 
locomotives  of  the  bar-frame  type,  for  pulling  trains  on 
the  main  line,  are  being  installed;  and  two  of  the  6-ton 
locomotives  are  being  altered  to  fit  the  wide  gage  for 
switching  purposes  underground.  The  rails  used  with 
the  light  equipment  weigh  30  lb.  per  yd.,  while  the  new 
track  is  being  laid  with  45-lb.  rails. 

A  duplicate  crushing  plant  has  been  provided,  so  that 
either  plant  can  take  care  of  the  maximum  output. 
Crushing  plant  No.  1  is  installed  underground  on  the  230 
level.  Three  crude-ore  pockets  extend  from  this  level 
to  the  385  and  receive  the  run-of-mine  ore  from  that 
point.  This  ore  feeds  directly  into  the  crusher  from 
which  it  can  be  diverted  into  either  of  two  pockets  ex- 
tending to  the  150  level.  The  Bacon-Farrell  crusher  used 
in  this  installation  has  a  solid-cast  frame  and  a  crusher 
opening  36  x  42  in.  The  crusher  is  belted  to  a  line  shaft 
direct  connected  to  a  150-hp.,  2000-volt,  Westinghouse 
alternating-current  motor.  Crusher  No.  2  is  installed 
at  the  surface  below  two  ore  bins  of  a  capacity  each  of 
250  tons.  The  ore  from  these  bins  is  fed  directly  into 
the  crusher  from  which  it  goes  into  pockets  also  extend- 
ing to  the  150  level.  The  crusher  at  this  point  has  a 
cast-steel  sectional  frame  with  a  30.x42-in.  jaw  open- 
ing, and  it  has  a  drive  similar  to  that  of  the  No.  1 
crusher.  The  ore  is  crushed  to  8  in.  which  is  the  size 
required  by  the  smelting  works. 

Safety  Committee  Organizations 

The  mine  and  the  smelting-and-mechanical  depart- 
ments have  separate  safety  organizations  all  working 
along  the  same  lines.  The  safety-first  committee  ap- 
pointed to  promote  safety  held  its  first  meeting,  Apr.  3, 
1916,  and  has  been  followed  by  regular  monthly  meetings 
since.  The  committee  is  composed  of  the  heads  of  the 
various  departments,  the  superintendent  acting  as  chair- 
man. Each  department  head  appoints  a  subcommittee 
of  the  men  to  act  under  him.  Meetings  are  held  every 
month,  the  personnel  of  these  committees  being  changed 
every  two  months.  Recommendations  of  the  subcom- 
mittee are  referred  to  the  executive  committee  for  ap- 
proval. All  workmen  are  urged  to  point  out  dangerous 
practices  or  unsafe  equipment,  and  to  offer  suggestions 
for  their  rectification,  which  can  be  made  direct  to  any 
committeeman,  .safety  engineer,  department  head,  oi 
written  out  and  placed  in  the  "suggestion  box,"  pro 
vided  for  that  purpo.se.  SulK-ommittees  since  the  in 
ception  of  the  campaign  have  made  334  suggestions,  5- 
being  placed  in  the  boxes,  and  a  great  many  made  ti 
the  safety  engineer. 

First-aid    instructions   have   been   given   to   65   men 
17  of  whom  have  been  awarded  the  class  A.  St.  .John"  (1 


October  13,  1917 


ENGINEERING  AND  MINING  JOURNAL 


633 


^ 

„.  \bal-Sam 

^N         \ 

\         l_.222l 

3 

Vr  e 

V  E  N  e/E 

^'-].A^^ 

\ 

u.-ea     /  ^ 

P       H       A   \ 

^ 

•486                ,,    \    ^_ 

-1 

i 

irC\ 

i 

=\ 

■■■*     /r             ^^^-\^ 

R 

u 

fflT «  \ 

/f  \--^  ni^  u     \    1 

-1  \ 

^ —    '-'^         -"-"X\ 

.\f  ^s  V 

kA 

^^-^ 

A     /   .  *  ;:^ 

T"    V,,,T  D            \ 

5^  A 

v}' 

*"  W'^      •'"'■  * 

)l  vl" 

y.r^     A     \                             1 

°:     \ 

J 

K  n\ 

^ 

— -"^^   »     \  L--^''^'''^\ 

Usi\ 

/ 

\  \        '"* 

^                    \ 

s^ 

\ 

m/pi_e     i_ea f„  ••■!\  \-,,----' 

?'  y  'I       \ 

-^\ 

\ 

2223         '''^■.•,/J 

./'     /i          U- 

\ 

>  ."•  •      L\ie99 

/ ''1 

'^•\ 

1 

^ 

^'! 

^_____,i>i^  ,•,-■"■-. 

■  /-/ 

!C\ 

1 

\ 

/Ngv^ 

^''^''---f^^        1 

-w 

t«   ~~% 

1. 

i;7          / 

/ 

kj          ',5 

-^v 

&' T  ■^^■^"- 

/ 

q:       I 

A 

0 

c  o 

M 

M  O  D  C 

>^   E        /                             / 

_J 

\-    356S 

0      200   400    600 

FIG.    i.      COMPOSITE   MAP   OF  HIDDEN   CREEK  MINES 
SHOWING  RELATION  OP  OREBODIES  NOS.  1  TO  6 


FIG.    3.      GENERAL    NORTH-SOUTH    SECTION    OF    HIDDEN 
CREEK   OREBODIES 


FIG.  4.     EAST-WEST  SECTION,  HIDDEN  CREEK  OREBODIKS 


FIG.    2.      TRANSVERSE   SECTION   OF  OREBODT   NO.    2  FIG.   B.      SHRINKAGE-STOPE   BULLDOZING   CHAMBER 
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ambulance  certificate.  There  are  seven  first-aid  stations 
fitted  up  with  all  the  necessary  equipment,  including 
stretcher,  blankets,  etc.,  and  at  the  smeltery  there  is  a 
type  B  pulmotor.  It  is  aimed  to  render  first  aid  to 
the  injured  men  before  they  are  sent  to  the  hospital. 
A  man  gets  only  one  dressing  at  the  first-aid  station, 
and  must  go  to  the  doctor  for  future  dressings. 

Safety  bulletins  have  been  used  e.xtensively  in  educat- 
ing the  men,  14  boards  being  located  in  conspicuous 
places,  and  the  literature  posted  being  changed  every 
two  days.  Letters  on  safety  have  been  sent  to  the  homes 
of  all  married  employees  every  month  or  six  weeks. 
Subforemen  and  straw  bosses  receive  letters  once  in  two 
months,  aiming  to  impress  them  with  the  important 
part  they  are  able  to  play  in  safety-first  work.  Danger 
signs  are  placed  at  dangerous  places,  such  as  railway 


teer  fire  department  has  been  organized.  The  general 
results  of  the  campaign  are  undoubtedly  good  and  the 
ensuing  years  promise  a  further  large  reduction  in  the 
number  and  severity  of  the  accidents. 

The  head  offices  for  the  Western  organization  of  the 
Granby  Consolidated  Mining,  Smelting  and  Power  Co., 
are  at  813  Birks  Bldg.,  Vancouver,  B.  C.  The  general 
manager  and  managing  director,  F.  M.  Sylvester,  has 
his  office  at  Vancouver,  as  has  G.  W.  Wooster,  treas- 
urer of  the  company,  who  is  also  head  of  all  accounting 
departments.  In  these  offices  are  also  the  purchasing 
departments  of  the  mines,  smelting  works  and  stores. 
Directly  under  the  general  manager  is  the  superintend- 
ent of  mines,  0.  B.  Smith,  who  has  charge  of  all  mines 
and  mining  works  of  the  company,  and  W.  A.  Williams, 
superintendent  of  smelters,  who  has  charge  of  the  two 
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crossings,  powder  houses,  oil  tanks  and  on  all  high-volt- 
age wires,  transformers,  etc.  Rules  have  been  compiled 
and  are  enforced  wherever  possible.  There  was  a  33 'r 
reduction  in  time  lo.st  per  accident  over  that  of  the  pre- 
vious year.  The  three  months  of  .Janunrj-,  February 
and  March,  1917,  showed  a  reduction  in  accident  cases, 
minor  and  major,  reported  for  treatment  at  the  hospital, 
of  64 ""f  over  the  same  period  of  1!)16.  The  periods  com- 
pared are  the  most  fair  that  could  be  taken,  conditions 
being  practically  identical. 

Fire  prevention  receives  the  attention  of  the  safety 
organization  also.  Warnings  are  posted  freely  through- 
out the  town  and  works  and  a  large  number  of  fire 
dangers  have  been  eliminated.  Pyrene  protection  has 
been  installed  in  every  building  in  the  camp.     A  volun- 
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smelting  plants  and  all  metallurgical  work.  In  direct 
charge  of  the  smeltery  at  Anyox  is  A.  J.  Bone,  to  whom 
I  am  indebted  for  the  major  part  of  the  metallurgical 
data  in  this  article.  I  am  also  indebted  to  E.  E.  Camp- 
bell, who  is  in  direct  charge  of  the  Hidden  Creek  mine 
and  who  has  kindly  furnished  me  with  the  foregoing 
interesting  data  relating  to  his  department. 

The  smelting,  converting  and  mining  departments  are 
each  in  direct  charge  of  a  general  foreman,  under  whom 
are  the  shift  bosses.  All  other  departments  are 
charge  of  a  general  foreman,  assistant  and  sub-bosses. 
There  are  about  1000  men  employed  at  the  Anyox  unit, 
450  at  the  mine  and  ."iSO  in  all  other  departments.  Labor 
of  all  nationalities  is  employed,  the  majority  of  the  men 
being  British  subjects. 
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Mexico's  Tendency  Toward 
Confiscation 

Recent  legislation  affecting  particularly  American 
mining  interests  in  Mexico-  has  been  enacted  by  the 
Mexican  Congress.  On  September  8,  a  bill  was 
passed  which  provided  for  the  temporary  confiscation 
of  industries  not  being  operated.  Prior  to  the  passage 
of  this  bill,  a  communication,  in  the  form  of  a  circular 
signed  by  Aguirre  Berlanga,  assistant  secretary  in 
charge  of  the  Department  of  the  Interior,  was  sent  to 
the  governors  of  the  Mexican  states. 

The  circular  reviews  the  situation,  beginning  with  a 
statement  of  the  right  of  the  government  to  regulate 
industries  affecting  society,  public  power  and  national 
wealth.  To  the  end  that  society  may  not  suffer,  it  is 
asserted  that  the  government  must  intervene  to  pre- 
vent interruption  of  work  and  suspension  of  various  in- 
dustries, by  taking  charge  of  enterprises  where  owners 
refuse  to  work  them.  The  governors  are  ordered  to  re- 
port to  the  president  enterprises  within  their  states  that 
have  ceased  to  operate,  in  order  that  the  Department  of 
Finance  may  proceed  to  conduct  operations  with  the 
understanding  that  the  taking  over  by  the  government 
will  last  only  while  the  owners  are  unwilling  to  resume 
operations. 

The  following  translation  of  the  circular  of  the  De- 
partment of  the  Interior  was  sent  to  the  Journal  by 
a  well-known  mining  company  in  Mexico. 

Art.  27  of  the  Political  Constitution  of  the  United  States 
of  Mexico  fixes  the  right  of  the  nation  to  impose  on  private 
property  such  limitations  as  the  public  interest  may  demand, 
and  in  a  special  manner  grants  tlie  authorities  the  right  to 
regulate  the  useful  employment  of  the  natural  elements, 
such  as  water,  minerals  and  petroleum  deposits.  To  such  a 
principle  must  be  subject  the  operation  of  the  industries 
and  all  kinds  of  "negotiations"  that  create  public  necessi- 
ties the  satisfaction  of  which  cannot  be  interrupted  by  the 
absolute  liberty  of  the  owners,  as  it  is  not  lawful  for  any 
one  to  arbitrarily  diminish  the  entire  production  of  the 
social  wealth,  and  much  less  when  that  production  is  not 
sufficient  to  supply  the  demand. 

The  enterprises  that,  by  their  nature,  pass  from  the  rank 
of  a  simple  private  interest  to  that  of  interests  that  affect 
society,  the  public  power  and  the  national  wealth — such  as 
the  enterprises  that  have  for  their  object  the  supply  of 
water,  railroad,  telegraphic  and  telephonic  communications, 
undertaking  and  light  services,  manufacturing  concerns, 
mining  enterprises  and  many  others  of  a  similar  character, 
do  not  depend  on  the  exclusive  will  of  the  proprietor  because 
they  are  necessary  for  the  satisfaction  of  collective  necessi- 
ties, and  the  activity  or  abandonment  of  these  enterprises 
appertain  to  the  common  interest. 

The  conduct  of  the  owners  who  close  down  their  negotia- 
tions, or  keep  them  idle,  with  the  purpose  of  compelling  the 
workmen  to  desist  from  a  certain  attitude,  or  with  any  other 
purpose  not  in  accord  with  the  general  welfare,  is  open- 
ingly  contrary  to  the  sense  of  the  chapter  of  the  Constitu- 
tion entitled  "Of  Labor  and  Social  Welfare"  and  is  mani- 
festly in  conflict  with  Fraction  XIX  of  Art.  123  of  the  same 
Constitution,  which  prescribes  that  lockouts  shall  be  lawful 
only  when  the  excess  of  production  makes  it  necessary  to 
suspend  work  in  order  to  maintain  prices  i-easonably  above 
the  cost  of  production. 

When  the  lockout  injures  the  rights  of  society,  diminish- 
ing wealth  or  stirring  up  difficulties  to  the  public  power, 
the  temporary  or  definite  shutdown  violates  the  spirit  and 
the  letter  of  Art.  27  of  the  Constitution,  which  gives  the 
government  eminent  dominion  over  property  and  control 
in  its  direct  ownership,  for  the  benefit  of  the  community. 

Recently,  on  account  of  the  exemption  of  import  duties 
on  cloths  granted  by  decree  of  July  19,  for  the  relief  of  the 
poorer  classes  and  in  the  exercise  of  the  right  vested  in  the 
sovereignty  of  the  nation,  several  cloth  factories,  to  the 
manifest  detriment  of  society,  of  public  order  and  of  the 
working  classes,  have  closed  down  in  spite  of  the  legal  pre- 
cepts that  govern  in  the  matter  and  notwithstanding  that, 
by  decree  of  Aug.  15,  there  was  granted  an  exemption  of 


duties  on  foreign  cotton  and  that  other  manufacturers  have 
already  made  use  of  this  privilege  to  import  the  raw  mate- 
rial mentioned  and  to  push  the  work  of  their  industries. 

In  order  to  prevent  the  lockouts  of  the  negotiations,  or 
to  have  those  that  have  suspended  resume  work,  to  the  end 
that  society  may  not  suffer  disturbances  by  the  stagnation 
of  business  and  by  not  being  able  to  fulfill  its  wants,  the 
public  power  must  intervene  in  an  equitable  manner.  With 
this  object,  and  with  the  object  also  of  removing  any  chance 
of  disturbance  of  the  peace  that  may  follow  the  interruption 
of  work,  the  government  sees  itself  in  the  inevitable  posi- 
tion of  being  bound  to  take  charge  of  the  enterprises  in 
those  cases  where  the  owners  refuse  to  work.  This  official 
mtervention  justified  by  public  interest,  does  no  in  any 
manner  tend  to  constitute  a  source  of  revenue  for  the  gov- 
ernment, to  the  detriment  of  private  interests,  so  the  pro- 

fvnL  tt'°"*'"T?-  '"  ownership,  are  to  reckve  a  pfofit 
trom  their  negotiations.  ^ 

The  state  of  war  in  the  country  durinff  the  last  vear<! 
brought  about  the  closing  of  many%nterpfises  which  havl 
continued  suspended,  thereby  increasing  the  difliculties  thit 
the  goyei-nment  encounters  to  consummate  «^^  work  of 
iftinn",  tl^'?"'*'"''i'°"'  ^"^  the  recent  lockouts  Tf  nego- 
tiations that  were  in  operation,  besides  counteracting  the 
woik  of  reorganizing  the  country,  with  the  economic  cur- 
tailments that  result  from  the  stagnation  of  business  dam- 
age considerably  the  reserves  of  national   capital 

Moreover,  the  owners,  by  frequently  applying  the  lockout 
as  a  weapon  against  the  workmen  and  an  expedient  to  cause 
diflficulties  to  the  pubhc  power,  incur  in  the  grave  offense 
against  the  public  peace  that  has  already  been  mentioned 
resohe  H?I?'t"1''''''"'^''*v^^  the  republic  has  seen  fit  to 
nfhni %/•  i  *^^''  you^as  i  have  the  honor  to  do,  to  please 
advise  this  d':partment  -^ath  all  opportunity  in  regard  to 
fdev^^f  *"'r  °^  P"'^'^=  '^t'-ty  mentioned,  within  ?he  s  ate 
u   del    your  charge,  and  also  of  the  enterprises  that  h-^ve 

PinanJ/"'''"''  ^°  '^°j''' ^  ^^^  ^"^^  "^at  the  Department 'of 
tio^t  tLl  ]^  proceed  at  once  to  administer  said  negotia- 
tions that   have   already  suspended,  or   mav   in   the   future 

?S"'ove^"wPf,i'"**°"^'"  ""*''  t'«  ""d^-^t^-^^^^ 
taking   over   by   the   government  -^mU    last   only   while    the 
owners  are  unwilling  to  resume  ooerations 
eratiom      *  *°  ^™   ""'   assurance  of  my   attentive   consid- 
Constitution  and  Reforms,  Mexico,  Sept.  5,  1917 
The  Asistant  Secretary  in  charge  of  the  Department  of 
the  Interior.  (Signed)  Aguirre  Berlanga. 

Fractions  XIX  and  XX  of  Art.  123  of  the  constitu- 
tion read  as  follows: 

^}^Tr^o<:^outs  shall  be  lawful  only  when  the  excess  o' 
production  shall  render  it  necessary  to  shut  down  in  order 
to  maintain  prices  reasonably  above  the  cost  of  production 
subject  to  the  previous  approval  of  the  board  of  conciliation 
and  arbitration. 

1,''^?^^^'^®^??.'^^®,°^'  disputes  between  capital  and  labor 
shall  be  submitted  for  settlement  to  a  board  of  conciliation 
and  arbitration  to  consists  of  an  equal  number  of  represen- 
tatives of  the  workmen  and  of  the  employers  and  one  rep- 
resentative of  the  government. 

The  following  is  a  translation  of  the  bill  enacted  by 
the  Mexican  Congress,  Sept.  8,  1917: 

Art.  1.  The  Executive  Power  of  the  Union  is  empowered 
so  that,  by  means  of  the  authority  he  may  designate  and 
until  the  Organic  Law  of  Art.  123  of  the  Constitution  is 
enacted,  he  may  exercise  the  faculties  to  which  Fraction  XX 
of  the  same  ai'ticle  refers. 

Art.  2.  The  same  Executive  Power  of  the  Union  is  au- 
thorized to  take  over  the  industrial  establishments,  and  to 
administer  them,  in  case  of  temporary  or  absolute  shutdown 
of  same  that  is  not  authorized  by  the  constitution,  with  the 
understanding  that  this  power  will  be  exercised  only  for 
the  time  that  the  owners  are  unwilling  to  resume  their  in- 
terrupted operations. 
_  Art.  3,  The  state  legislatures  are  invited  to  issue  a  law 
similai-  to  the  present. 


Battelle  Furnace,  at  Battelle,  Ala.,  has  been  sold  by 
W.  S.  Rowe,  of  Cincinnati,  to  the  Tata  Iron  and  Steel  Co. 
The  furnace  will  be  dismantled,  the  machinery  and  ironwork 
shipped  to  India  and  there  set  up  on  the  company's  property 
at  Sakchi.  The  stack  has  been  idle  for  11  years.  It  is 
85  X  19  ft.  and  has  four  Whitwell  stoves  for  heating  the 
blast.  It  was  built  to  work  the  red  hematite  ore  of  the 
neighborhood,  but  was  in  blast  less  than  three  years. 
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Improving  the  Work 
Concentratin 


Experiments  revealed  that,  with  the  overcrowding 
of  a  Hancock  jig  at  Boiuie  Terre,  Mo.,  an  unneces- 
sarily large  amount  of  free  gangue  was  passing 
through  the  jig  sci-eens.  Tests  were  therefore 
made  in  an  attempt  to  throw  this  excess  gangue 
into  the  tails  without  raising  the  grade  of  the 
latter.  A  system  of  screens  was  finally  adopted 
which,  with  careful  adjustment  of  speed  and 
a^rnkc,  gave  the  desired  result. 

THE  following  notes  aro  taken  from  results  ob- 
tained on  a  standard  25-ft.  Hancock  jig'  during 
regular  operation  in  the  Bonne  Terre  mill  of  the 
St.  Joseph  Lead  Co.  in  southeastern  Missouri.  The  ob- 
ject of  the  tests  was  to  determine  the  conditions  for 
most  effective  work,  and  the  nature  of  products  that 
could  be  made. 

The  material  treated  was  sized  between  9-mm.  and  2- 
mm.  round-hole  screens,  and  was  constant  throughout  the 
experiments.    Three  products  were  made :    Concentrates 


of  a  Hancock  Jig  in 
g  Lead  Ore* 

nage  and  lead  content  of  the  jig  feed  and  products  at  the 
beginning  of  the  experiments,  and  brings  out  the  ex- 
cessively large  amount  of  middlings,  comprising  63.3% 
of  the  total  material  fed  to  the  jig.  The  rolls,  being 
heavily  overloaded,  did  little  crushing,  a  screen  analysis 
of  the  product  showing  that  only  27 ""r.  or  128  tons,  was 
crushed  fine  enough  to  pass  to  the  tables.  The  remain- 
ing 347  tons  was  returned  to  the  jig  with  400  tons  of 
original  ore.  At  times  this  overcrowding  became  much 
worse,  and  the  tonnage   in   circuit  grew   to  enormous 

TABLE  I      WORK  OF  H.\NCOCK  JIG  .\T  BEGINNING  OF  TESTS 

I^ad  Lead 
Material                  Tons  per  24  Hours       %        Tons  per  24  Hours 
750  0                 4  06               30  500 


16  5 

70  00 

II  550 

475  0 

V50 

16  625 

258  5 

0  90 

2  325 

Concentrates      

MiddlinKs  . 

Tailings 

proportions.  It  became  imperative  either  to  decrease 
the  amount  of  middlings  or  to  provide  more  crushing 
capacity,  and  experiments  were  begun  along  both  lines. 
This  paper  deals  only  with  the  attempt  to  improve  the 
work  of  the  jig  as  then  equipped. 

Before  commencing  the  experiments  a  combined  siz- 
ing and  sorting  test  was  made  on  an  average  sample  of 


f/Vm       -SM.-n   9Mm. 

i  /  1   ^       I     ^    ]     ^       1  ^  \^ 

j[  Cone.  \Condii'^id</\M,dd  \  Midd   \Ta,/ 


System  of  Screens 


tIA.N'I'ol-K  Jll!    A.'^  rSIOI>  AT   B 

from  the  first  three  hutche.**,  middling.^  from  the  fourth 
and  fifth,  and  tailings  from  the  sixth.  The  middlings 
were  crushed  in  one  pair  of  Allis-Chalniers,  Style  B, 
30  X  14-in.  roll.s,  and  elevated  with  the  original  ore  to 
he  2-mm.  .screens,  the  oversize  forming  the  jig  feed. 
While  this  arrangement  was  simple,  it  gave  ri.se  to 
tmdesirable  crowding  of  the  circuit.    Table  I  shows  ton- 

•Exc^rpfK  from  a  pnpvr  onlltled  "Hancock  JIr  In  th«"  Concen- 
irallan  of  Lead  Oren."  hy  Harold  liabllnfC.  to  b«  prciientpd  at  thn 
m..  I»uIk  mvetlnR  of  the  American  Innlltute  of  Mining  BnRlnrcrn. 
■©clolwr   H-1.1.    1917. 

'F'or  dpscrlptlon  of  Hancock  Jig.  see  Tran.oactlono,  A.  I  M.  K. 
\ol     4       1\% 


the  jig  feed.  Tyler  standard  screens  were  used  for  the 
sizing  test  and  all  sorting  was  done  by  hand.  Figs.  2 
and  3  represent  the  result  of  this  test  graphically.  The 
horizontal  divisions  in  the  diagrams  represent  the  per- 
centages of  material  in  each  .size,  and  the  vertical  divi- 
sions the  percentages  of  free  galena,  middlings,  and  free 
gangue  as  obtained  by  sorting.  Areas,  therefore,  rep- 
re.sent  percentages  of  the  total  weight  of  sample.  For 
instance,  in  Fig.  2  the  length  .IR  is  26'^,  of  the  totcJ 
length  of  the  diagram  and  represents  the  amount  (\' 
material   between   6-   and  S-mesh.     The   length  AD   is 
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76.65^0  of  the  total  height  of  the  diagram  and  represents 
the  percentage  of  the  6-  to  8-mesh  material,  which  oc- 
curs as  free  gangue.  The  area  ABCD,  therefore,  shows 
the  percentage  of  the  total  sample  occurring  as  free 
gangue  between  6-  and  8-mesh  and  is  equal  to  19.927  Sr 
of  the  total  area  of  the  diagram,  while  the  area  EFGH 


^         i  MIDDUN6S': 
\£2.8%of.Tofal'-:, 


free  Oa/ena-  0.76%  ofTotal-Assay-eOSfo  Pb 
FIG.e 


V-y-\PbinFREEOAL£HA 
Y^"-^l5.59%6fTof-ol    \ 


FREE  GALENA  ; 
H08%ofjoto/  1 
Assay- 8a7%  Pb\ 


:  FREE  GALENA 
'482%  orTofal 
A5say-7S.7%Pb 


^  o-*^ 


GANOUE 

72.2%  ofToM 
Assay- aim  Pb 


V 

MIDDJNCS 


u 


FI0.9  FIG.  10 

GRAPHIC  REPRESEXTATIOX  OF  SCREEN'  ANALYSES 

Fig.  2 — Jig  feed.    Fig.  3 — Lead  in  jig  feed.    Figs.  5  to  9 — Products 

of  first  to  fifth  hutches  respectively.      Fig.   10 — Jig  tailing 


shows  the  total  amount  of  free  gangue  in  the  sample,  or 
76.44  per  cent. 

The  results  obtained  by  this  test  led  to  the  belief 
that  it  was  possible  greatly  to  reduce  the  tonnage  of 
hutched  product  without  affecting  the  grade  of  tailings. 
Table  II,  worked  out  from  the  results  of  the  sorting, 
shows  the  work  that  might  be  expected  from  a  theo- 
retically perfect  concentrating  machine,  and  differs  con- 
siderably from  the  record  of  the  actual  work  obtained 
(Table  I).  An  unnecessarily  large  amount  of  free 
gangue  seemed  to  be  passing  through  the  jig  screens, 
and  a  sorting  test  on  the  jig  products  confirmed  this, 
the  fifth  hutch  containing  almost  as  much  free  gangue 
as  the  tailings.    In  the  investigations  following  the  above 


Material 

Toi 

sper 

24  Hour 

Lead 

Tons 

Lead 
per  24  Houis 

Feed 

Concentrates. 
Middlings     . 
Tailin™ 

750 

5 

171 

i71 

00 
70 
00 
30 

4 
80 
14 

0 

05 
90 
36 
7.0 

JO 

4 

24 

1 

500 
753 
600 
147 

work  special  attention  was  given  to  the  possibility  of 
decreasing  the  amount  of  gangue  being  hutched  with 
the  middlings. 

Factors  Affecting  Operation  of  Jig 

The  following  factors  may  be  taken  as  having  most 
effect  on  the  work  of  the  Hancock  jig:  (1)  The  speed 
of  the  jig.  (2)  Length  of  vertical  stroke.  (3)  Length 
of  horizontal  stroke.  (4)  Depth  of  bed.  (5)  The  size 
of  the  grains  forming  the  bed.  (6)  The  specific  gravity 
of  the  grains  forming  the  bed. 

The  speed  of  the  jig  was  varied  between  wide  limits — 
from  170  to  210  strokes  per  minute.  The  high  speeds 
gave  increased  tonnage  of  hutch  product  and  were  ob- 
jectionable from  a  mechanical  standpoint.  At  the  slow 
speed  of  170,  difficulty  was  experienced  in  keeping  the 
bed  moving  freely,  it  having  a  tendency  to  pack  and  lose 
its  quicksand  effect.  A  speed  of  190  to  195  strokes  per 
minute  was  finally  decided  on  as  the  most  desirable. 

The  length  of  vertical  stroke,  by  affecting  the  pulsion 
and  suction  velocities,  affects  the  tonnage  of  hutched 
product,  increased  length  causing  more  material  to  be 
hutched,  and  vice  versa.  It  varies  between  5  and  ,'  in., 
the  adjustment  being  made  by  the  operator  according  to 
the  lead  content  of  the  material  treated. 

The  horizontal  stroke  should  be  as  long  as  possible,  in 
order  to  have,  above  the  bedding,  a  thin  layer  of  ore. 
In  treating  large  tonnages  the  long  stroke  is  particularly 
desirable,  the  improved  separation  in  a  thin  layer  more 
than  compensating  for  the  shorter  time  the  material 
is  under  treatment.  A  minimum  horizontal  stroke  of 
3  in.  is  used  at  Bonne  Terre,  and  it  is  probable  that 
greater  capacity  could  be  had  by  making  the  stroke 
much  longer. 

The  depth  of  bed  on  the  Hancock  jig  is  determined  by 
the  height  of  the  slats  above  the  screen.  No  experi- 
ments were  made  with  variations  of  this  distance,  all 
the  jigs  being  operated  with  3  in.  of  bed  depth.  The 
size  and  specific  gravity  of  the  grains  forming  the  bed 
are  determined  entirely  by  the  size  of  the  jig  screens. 
No  artificial  bedding  was  supplied  at  any  time,  as  ex- 
periments have  shown  that  with  a  carefully  designed 
system  of  screens  any  desired  bed  can  be  produced  and 
held,  relying  on  the  ore  to  supply  all  the  material  neces- 
sary.   The  nature  of  the  bed  being  the  most  important 
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factor  influencing  the  work  of  the  jig,  the  main  part 
of  the  investigation  was  taken  up  by  the  effort  to  work 
out  a  system  of  screens  that  would  give  satisfactory 
work  under  average  conditions  and  be  flexible  enough  to 
take  care  of  extreme  variations  in  the  grade  and  nature 
of  the  material  treated. 

The  system  that  was  finally  evolved  is  given  in  Table 
III,  and,  while  it  would  probably  be  applicable  only  to  the 
Bonne  Terre  ore,  the  principles  of  its  evolution  may  be 
found  useful  in  the  solution  of  similar  problems  else- 
where. 

TABLE  III.     SYSTEM  OF    SCREENS    USED    ON    H.\N"COCK    .IIG 

4-mm   round  holp  to rib    ?  (   J  ribst 

i-mm   round  hole  to rib  15  (I2rib8> 

7-mni   rniind  holp  to rib  16  (    I  rib  ) 

fr-mm    round  hole  to rib  22  (   6  ribsl 

7-nmi   round  hole  to rib  JO  (   8  ribs) 

8-nim   round  hole  to rib  31  (    1  rib  ) 

6-mni   round  hole  to rib  41  (10  ribsi 

9^mm    round  hole  to rib  41  (    2  ribs) 

5-mm.  round  hole  to rib  end  i   J  ribs) 

Close  examination  of  the  jigs  brings  out  the  following 
points : 

1.  Stratification  of  the  material  into  layers  of  vary- 
ing richness  takes  place  almost  immediately  after  it 
reaches  the  tray.  This  is  helped  by  the  strong  pulsion 
effect  on  the  first  hutch,  where  suction  is  minimized  by 
the  fineness  of  the  bed  of  free  galena  which  lies  in  a 
heavj'  mass  on  the  screen. 

2.  In  order  to  remove  all  the  material  containing  lead, 
both  as  free  galena  and  middlings,  a  bed  is  required 
that  gradually  decreases  in  specific  gravity  with  increas- 
ing size  of  grains.  This  was  found  to  be  most  effectively 
obtained  by  arranging  the  tray  with  an  occasional  row 
of  large  holes  to  take  out  the  bedding  in  steps. 

3.  The  bed  may  be  likened  to  a  screen  having  holes  of 
different  sizes,  the  size  depending  on  the  size  of  the 
grains.  Any  section  should  be  just  long  enough  to  give 
a  good  "screening  efficiency"  on  such  material  as  will 
pass  through  it.  For  instance,  a  bed  composed  of  grains 
of  .specific  gravity  4.0  will  hutch  a  product  assaying 
about  40'';  lead.  If  it  be  found  that  all  the  40^^;  mate- 
rial present  will  pass  through  in  a  length  of  2  ft.,  th?re 
is  a  loss  of  efficiency  by  extending  this  particular  bed 
any  farther  than  2  ft.  A  row  of  lar;re  holes  at  this 
point  will  allow  the  heavier  particles  to  pass  through, 
leaving  a  bed  of  lighter  specific  gravity  for  the  next 
section  of  tray.  A  bed  which  changes  rapidly  in  char- 
acter will  therefore  allow  all  parts  of  the  jig  to  do  equal 
work,  and  give  maximum  efficiency. 

4.  There  are  two  distinct  operations  to  be  consid-red. 
First,  the  making  of  cle.tn  concentrates,  and.  second, 
the  making  of  clean  tailings.  These  are  justly  consid- 
ered apart,  and  of  the  two  the  latter  in  by  far  the  more 
difficult.  The  .specific  gravity  of  galena  is  7.40  and  of 
gangue  2.80,  and  while  the  .separation  of  these  two  min- 
erals is  easy,  the  material  received  on  the  jig  is  made  up 
of  grains  ranging  from  one  extreme  to  the  other.  By 
.sorting  the  products  of  the  jig  it  was  found  that  con- 
centrates are  made  up  of  grains  of  free  galena  of  grade 
82..3'"r  Pb,  and  middlings  of  G0.4'',  Ph.  Specific  gravi- 
ties are  7.00  and  5.20  respectively:  a  difference  of  1.80; 
tailings  are  made  up  of  middlings  of  griide  4.91  ""r,  or 
.specific  gravity  2.05.  and  gangue  of  grade  0.14'^r.  or 
.specific  gravity  2.82,  a  difference  of  0.1.3.  These  figures 
illu.strate  the  wider  range  of  specific  gravity  permissible 
in  concentrates,  and  therefore  the  relative  ease  of  sepa- 
ration of  the  high-grade  material. 


5.  The  small  amount  of  free  galena  present  helped  to 
simplify  its  separation,  and  it  would  appear  to  be  good 
practice  to  hutch  the  free  galena  in  as  short  a  distance 
as  possible,  reserving  the  greater  length  of  the  tray  for 
the  more  difficult  work  of  separating  middlings  from 
tailings.  An  attempt  to  do  this  was  successful,  and  con- 
centrates are  now  made  on  only  two  hutches,  occupying 
80  in.  of  screen  length.  The  larger  part  is  caught  in  the 
first  hutch,  the  second  acting  as  a  safeguard  to  prevent 
free  galena  being  carried  over  into  the  middlings 
hutches.  As  a  general  rule  the  tonnage  of  product  from 
the  second  hutch  is  small. 

6.  The  separation  on  the  final  section  of  the  tray,  or 
the  part  over  the  fifth  hutch,  must  necessarily  be  rough, 
owing  to  the  low  grade  of  the  middlings  remaining,  and 
the  small  difference  in  specific  gravity  between  it  and  the 
free  gangue.  The  bed  consists  of  large-size  grains  of 
low-grade  middlings,  and  the  heaviest  tonnage  of  hutched 
product  is  made  here.  At  the  end  of  the  fifth  hutch 
two  ribs  of  holes,  large  enough  to  take  out  all  the  re- 
maining bedding,  are  used. 

7.  Variations  in  grade  of  the  feed  introduce  complica- 
tions that  must  be  allowed  for  in  the  screen  layout.  An 
excess  of  bedding  material,  due  to  higher-grade  ore  than 
usual,  causes  an  accumulation  of  heavy  grains  that  can- 
not pass  through  the  screens,  while  low-grade  ore  will 
allow  the  bed  to  become  too  light  and  the  hutched  prod- 
uct will  contain  too  much  gangue.  By  arranging  the 
screen  to  take  out  the  bedding  in  steps,  as  mentioned 
before,  such  an  accumulation  cannot  extend  very  far, 
but  extreme  variations  are  best  taken  care  of  by  the 
operator  who  shovels  off  excess  bed  and  plugs  the  large 
holes  in  the  screen  when  bedding  material  is  scarce. 

8.  Wire  cloth  and  punched  plate  were  both  tried  for 
the  jig  .screens,  with  a  final  decision  in  favor  of  the  lat- 
ter. While  it  is  sometimes  claimed  that  wire  cloth  gives 
less  trouble  by  blinding,  it  was  found  in  these  tests  that 
there  was  little  difference  in  this  respect,  while  punched 
plate  had  the  advantage  of  being  more  easily  cleaned. 

The  nature  of  the  products  obtained  with  the  screen 
system  given  in  Table  IV  is  shown  in  Figs.  5  to  10. 
The  first  two  hutches  produce  good  concentrates,  the 
third  and  fourth  a  rich  middlings,  and  the  fifth  a  low- 
grade  middlings  containing  a  large  proportion  of  free 
gangue.  Analysis  of  the  tailings  shows  some  middlings 
present  hardly  worth  recovering.  Table  IV  shows  vc 
suits  of  a  tonnage  test  on  the  jig,  equipped  with  tli 
screen  system  given  in  Table  III. 

TAm.E  IV      WORK  OF  HANCOCK  JIO   INDKK  PRESENT 
CONDITIONS 


Tons  per  24  Haur?i 

U«d 

Towp«r24H 

i05  0 
7  7 

19i    0 

>02   1 

4  74 
75  00 

A   16 
0  74 

2J.95 
5  7» 

15  91 
]  25 

Conrontratr* 

MiddlinKK 

Tailinip* 

The  rolls  in  this  section  of  the  mill  have  a  feed 
195  tons  ner  24  hours,  of  which  .58 ^.  or  113  tons, 
crushed  fine  enough  to  pa.ss  through  2-mm.  screens.  Tl 
remaining  82  tons  is  returned  to  the  jig  with  423  tons  < 
original  ore.  The  lighter  load  on  the  jig  enj^bles  it  I 
do  better  separation,  and  cleaner  concentrates  and  lo^ 
er  tailings  are  possible.  Subse«iuenHy  the  tonnage  i 
ore  treated  in  the  mill  was  raised  from  1800  to  2200  to# 
per  day  without  extra  jig  equipment,  and  with  low^ 
tailings  than  previously,  the  gain  being  almost  entir 
due  to  the  more  efficient  work  done  by  the  jigs. 


owA 
ire* 
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Alaska  Juneau  1520-Ft.  Raise 


By  C.  K.  white* 


A  two-compartment  raise,  inclined  at  56°,  ^€as 
driven  from  one  level,  and  ivithout  intermediate 
connectio7is,  1520  ft.  in  363  days  at  the  Alaska 
Juneau  mine.  Ventilation  xvas  secured  by  means 
of  an  exhaust  fan  assisted  by  compressed-air 
jets  set  inside  a  15-in.  pipe.  Cost  of  the  raise 
ivas  $26.33  per  ft.,  including  overhead. 

THE  No.  2  main  raise  in  the  Alaska  Juneau  mine 
was  started  at  a  point  on  the  No.  4  level,  the 
elevation  of  which  is  450  ft.  above  the  sea,  and 
80  ft.  south  of  the  intersection  of  the  Nugget  Gulch 
and  the  Silver  Bow  faults.  These  faults  have  been 
found  to  be  the  southern  and  western  limits  of  the  ore- 
body  which  was  to  be  developed.     The  Nugget  Gulch 


FIG.    1.      SECTION'S  OF  1520-FT.   IXCLIXE  RAISE 

fault  strikes  N  37°  W  and  dips  60°  to  the  northeast; 
the  Silver  Bow  fault  strikes  N  80°  E,  and  dips  70° 
to  the  northwest.  The  line  of  intersection  of  both 
planes  bears  S  48°  30'  W,  making  an  angle  with  the 
horizontal  of  56°.  The  raise  was  driven  on  a  56° 
pitch  parallel  to  this  line,  the  purpose  being  to  keep 
the  raise  in  the  foot  wall  at  a  uniform  distance  from 
the   orebody   at   all  times.     Levels   were   provided   at 


•Alaska  Juneau  Gold  Mining  Co..  Juneau,  Alaska. 


intervals  of  250  ft.  measured  vertically,  the  topmost 
level  being  No.  00  at  an  elevation  of  1700  ft.  On 
this  level  a  drift  350  ft.  in  length  was  connected  to 
the  surface,  thereby  completing  the  ventilation  circuit 
for  the  mine. 

The  raise,  which  is  8  x  14  ft.  outside  dimensions, 
is  divided  into  two  compartments,  a  chute  compart- 
ment 5x8  ft.,  untimbered,  and  a  skip  compartment, 
6x7  ft.,  inside  of  timbers.  Fig.  1  shows  a  cross 
section  of  the  raise  and  Fig.  2  the  details  of  the 
timber  set  used. 

Work  started,  with  three  shifts  per  day  on  Aug.  25, 

1915.  Squaring  up  for  the  start  and  driving  the 
chute  raise  occupied  nearly  one  month,  and  the  start 
on  actual  raising  was  made  on  Sept.  26.  The  work 
was  performed  continuously  and  completed  on  Nov.  12, 

1916.  A  total  of  1520  ft.  was  driven  and  at  inter\-als 
of  250  ft.  vertically,  or  300  ft.  on  the  slope,  chute 
raises  and  stations  for  four  working  levels  were  made. 
On  Dec.  23,  1915,  the  working  schedule  was  changed 
to  two  shifts  but  on  Sept.  3,  1916,  returned  to  three 
shifts.  The  change  to  two  shifts  was  made  in  the 
interest  of  economy  but  necessity  for  ventilation  in  the 
mine  made  speed  the  important  factor  and  three-shift 
schedule  was  resumed.  The  best  month's  progress  was 
made  within  a  month  from  completion,  when  a  distance 
of  169  ft.  was  driven. 

The  crew  employed  in  driving  the  raise  consisted  of 
five  machinemen  on  each  shift  and  one  timberman, 
the  latter  working  only  when  the  raise  crew  were 
placing  timbers  in  the  raise.  He  was  called  upon  at 
any  time,  regardless  of  shift  time,  when  the  raise  men 
were  ready  to  place  a  set.  This  arrangement  worked 
out  satisfactorily.  The  wages  paid  the  men  in  the 
raise  were:  Leader,  $4  and  $4.50;  machinemen,  $3.50 
and  $4;  timbermen,  $4  and  $4.50.  The  increase  was 
given  when  the  raise  became  exceedingly  wet,  as  it 
was  for  part  of  the  time.  The  raise  work  came  under 
the  supervision  of  the  shift  boss  on  duty  in  that  section 
of   the   mine. 

General  Cycle  of  Operation 

The  general  cycle  of  operations  as  practiced  was  as 
follows:  Starting  with  the  face  one  round  ahead  of 
the  bulkhead,  in  medium  hard  ground,  the  next  round 
was  drilled  with  four  Ingersoll-Rand  CO  11  Stope- 
hammer  machines  in  operation  and  one  man  packing 
steel,  etc.  A  round  consisted  of  from  28  to  34  holes, 
the  number  drilled  depending  on  the  hardness  of  the 
ground.  Tools,  etc.,  were  placed  below  the  bulkhead 
and  the  cut  holes,  which  were  placed  directly  over 
the  chute  compartment,  loaded  and  blasted.  The  rest 
of  the  round  was  then  loaded  and  blasted.  This  would 
advance  the  face  to  about  12  ft.  above  the  bulkhead. 
Staging  was  then  built,  the  next  round  drilled  and 
only  the  cut  holes  blasted.  The  muck  was  then  re- 
moved from  the  bulkhead,  the  latter  taken  away  and 
two  sets  of  timber  placed,  thereby  raising  the  bulkhead 
to  within  perhaps  2  or  3  ft.  from  the  face.  The  rest 
of  the  round  was  then  blasted,  completing  one  cycle 
of  operations  for  the  advancement  of  the  raise  a  dis- 
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tance  of  two  sets.  The  practice  of  shooting  the  cuts 
and  the  round  separately  was  far  more  satisfactory 
and  economical  than  shooting  all  holes  at  once.  Occa- 
sions occurred  when  the  cuts  did  not  break  on  the  first 
shooting.  Had  this  occurred  when  shooting  the  whole 
round  at  once,  the  round  would  have  been  lost.  The 
bulkhead  consisted  of  8  x  8-in.  timbers  placed  side  by 
side  on  the  top  of  the  last  set  of  timbers.  When  the 
ground  was  soft,  a  set  would  be  placed  after  each 
round,  or  as  soon  as  there  was  room. 

Air  was  supplied  at  OO-Ib.  pressure  and  was  delivered 
to  the  top  of  the  raise  through  a  5-in.  pipe  line. 
Ventilation  was  secured  by  means  of  a  1.5-in.  fan  pipe, 
earned  in  the  upper  right-hand  corner  of  the  skipway 

MONTHLV   CO.STS  AST)   ST.\TISTICS  OF    No.    2  RAISE 

»  .t^  Interruptions 

S  I       I      Chuto        Sta- 

g  w  2  :5  ^      -r      Raises        tions 


O 


i:=     Q 


Aug 
Sept 
Oct 


Month 
1915 


.'S 


Mar 
Apr 

June 
July 
Aug 
Sept 
Oct 
Nov. 


Totals 
Survey .... 
Insurance. 
Timber.... 


$333 

$13 

32 

24 

1 

04 

5 

853 

/4 

36 

50 

0 

/» 

9 

3.305 

/n 

78 

160! 

(1 

99 

il 

2.69> 

26 

4Z 

105t 

0 

9/ 

20 

2.781 

18 

54 

199i 

0 

75 

31 

1.970 

n 

18 

116 

0 

73 

27 

1.471 

2(1 

72 

78 

0 

91 

13 

2.576 

19 

81 

162 

0 

HU 

31 

2.562 

22 

09 

161 

0 

7Ji 

30 

1.210 

40 

46 

58 

0 

52 

13 

2.662 

»() 

95 

168 

0 

46 

3(1 

2.828 

79 

46 

148 

0 

65 

31 

2.821 

76 

87 

152 

0 

69 

27 

2.604 

73 

04 

181 

0 

62 

22 

2.978 

17 

67 

228 

0 

/4 

31 

1.965 

40 

95 

56 

0 

85 

1? 

2     15       0       0 


3     35       7     61 


1      10     14     65 


6     35     12     41 


»35.622 

652 

382 

3.368 


$23.43        2.047J   0  75  363     22   167     61 


Total  cost...  $40,024     $26  33  

Average  holcsdrilled  per  machine-drill  shift.  4  72. 
Average  feet  drilled  per  machine- drill  shift.  32   74. 

compartment,  with  1-in.  air  jets  inserted  at  intervals. 
These  jets,  supplied  with  compressed  air  from  the  line, 
were  inclined  downward  inside  the  ventilation  pipe, 
thereby  creating  a  suction  at  the  face.  Only  two  jets 
were  necessary  in  the  entire  length  of  the  raise.  After 
blasting,  the  jets  were  aided  by  placing  the  air  hose, 
with  valve  partly  open,  in  the  top  of  the  pipe,  allowing 
air  to  blow  downward.  The  top  of  the  pipe  was  kept 
as  close  to  the  bulkhead  as  was  possible,  using  2.5-ft. 
joints  of  pipe.  At  no  time  was  the  work  interrupted 
with  powder-gas  troubles,  the  men  being  able  to  return 
to  the  face  within  .30  min.  after  blasting.    The  powder 


COST    .''EGKEOATION     OF    COMPT.KTKD 
Total 


Account 

f  jtbor     

Powder 

Fuse  and  enpa     

Compreiwefl  air      

Drill  meel  

Marhine-flrill  <kupplif« 

.Mine  supplies 

Timhen. 

Miaeellaneous  himl>«T 

Ijiddern 

flharpeninn  drill  steel 

Train  •erviee 

Haulmg  men 

Shiftbnww^.  foreman,  dwrv.  yitiK.  rtr 

Superintendence  and  ceneral  eipenae 


Ciwl 
$19,350 

4.936 
656 

3,563 
408 
649 
QIS 

2.025 
156 
286 


So      1     RAISE 

Cost  per  Per  Cent. 

p.T  Ft.  of  Total 

$12  74  48  40 

3  25  12  34 

43  1   63 

2  34  8  89 

27  I   02 

43  1   63 


smoke  was  discharged  into  the  main  tunnel,  which  i.s 
ordinarily  well  ventilated  and  only  60  ft.  from  the  bot- 
tom of  the  raise. 

The  work  was  started  by  using  a  small  air-driven 
hoist  with  6  x  8-in.  cylinders  and  a  14-in.  drum  capable 


of  holding  1100  ft.  of  i-in.  cable.  On  Aug.  6,  1916, 
when  the  raise  was  near  the  1100-ft.  mark,  this  was 
displaced  by  a  Vulcan  D-143  (Hendrie  &  Bolthoff)  air- 
driven  hoist,  with  9  x  10-in.  cylinders  and  3.5-in.  drum 
capable  of  holding  1600  ft.  of  '.'-in.  cable.  The  sheave 
was  placed  across  bolted  timbers,  supported  by  the 
hanging-wall  and  foot-wall  plates.  After  an  advance 
of  from  four  to  six  sets  in  the  raise  the  sheave  was 
moved  up  to  the  top  set  but  one,  making  it  necessary 
for  the  men  to  walk  not  over  40  ft.  in  getting  to 
the  face.  In  moving  the  sheave,  after  extending  the 
track  to  the  bulkhead,  the  cable  was  first  removed  from 
the  sheave,  blocking  the  skip  in  the  raise  and  signaling 
for  loose  brakes  on  the  hoist.  The  bight  was  then 
pulled  by  means  of  block  and  tackle  to  the  top  set. 
The  sheave  was  likewise  pulled  to  its  new  position  and 
the  cable  placed  upon  it.  A  Little  Tugger  hoist, 
mounted  on  a  column,  was  used  for  hoisting  this  sheave 
and  cable,  when  the  cable  became  long. 

In  connection  with  the  accompanying  tables  of  cost 
it  is  pertinent  to  note  that  labor  was  not  scarce  at 
any  time  during  the  job,  and  that  the  length  of  shift 
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was  eight  hours.  Powder  used  throughout  was  No.  2 
Dupont  40"^;  ammonia  dynamite.  The  total  amount 
used  was  37,977  lb.,  or  25  lb.  per  ft.  of  raise  driven. 
No.  8  California  blasting  caps  with  11-in..  40'',  Dupont 
Nitro  Primer  powder,  and  No.  6  caps  with  70'^r  Nitro 
Primer  powder,  were  used  with  equal  success,  so  far 
as  could  be  noted.  The  Bear  brand  of  fuse  was  used. 
The  proper  proportion  of  the  cost  of  operating  the 
mine  compressor,  a  4000-cu.ft.  type  P.R.B.  IngersoU- 
Rand  was  charged  to  the  raise,  the  basis  of  the  charge 
being  the  unit  cost  per  machine-drill  shift.  A  smaller 
800-cu.ft.  compres.sor  (,Ingersoll-Rnnd.  Imperial  type) 
was  run  between  shifts  during  the  two-shift  period  in 
the  raise,  for  the  purpose  of  clearing  the  mine  of 
powder  smoke.  During  the  period  of  driving  the  rai.se 
there  were  about  30  machine  drills  in  use.  The  various 
mine  and  general  expenses  were  distributed  in  the  usual 
manner.    Insurance  charge  was  2.75*^0  of  psiyroll. 
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Some  Observations  on  Arizona  Strikes 


By  CHARLES   F.   WILLIS 

rector,    Arizona    State    Bureau    of   Mines,    Tucson, 


Suggestions  for  the  solution  of  the  existing  un- 
rest among  mining,  communities  are  discussed. 
The  providing  of  satisfactory  conditions,  recrea- 
tion and  education  are  all  considerations  worthy 
of  study  by  the  mine  operator. 

DURING  the  last  few  weeks  I  have  had  the  oppor- 
tunity of  studying  the  situation  in  various  min- 
ing camps  of  Arizona  where  strikes  have  oc- 
curred. Although  the  strikes  in  the  various  camps  have 
been  conducted  differently,  it  was  very  interesting  to 
note  the  common  factors,  the  methods  of  handling  the 
strikes  taken  by  the  strikers  and  the  companies  and  the 
results  as  we  have  them  today. 

At  Bisbee,  Ariz.,  the  strike  was  distinctly  an  I.  W.  W. 
disturbance.  At  no  time  were  the  mines  completely 
shut  down,  although  after  alleged  intimidation  the  low 
point  was  reached  two  days  after  the  strike  was  called, 
when  but  30^c  of  the  men  reported  for  work.  From 
that  time  on  there  was  a  continual  gain  in  the  percent- 
age working.  On  July  12,  by  one  sudden  swoop,  the 
sheriff,  Harry  C.  Wheeler,  and  1200  deputies  deported 
an  equal  number  of  I.  W.  W.'s  and  sympathizers.  Since 
that  time  the  district  has  been  closed  to  men  with  the 
red  card.  Production  has  been  steadily  increased ;  men 
are  being  put  on  as  fast  as  possible,  although  the 
shortage  of  labor  all  over  the  country  is  also  having 
its  effect  upon  the  mines,  and  it  will  probably  be 
some  time  before  they  regain  their  normal  capacity. 
Everything  is  quiet,  however,  and  while  there  has  been 
a  certain  tenseness  in  the  air  that  is  gradually  dis- 
appearing. 

Conditions  at  Jerome  were  similar  in  many  ways, 
although  when  I.  W.  W.'s  were  being  sought  for 
deportation,  there  were  found  to  be  less  than  one 
hundred.  One  hundred  men  had  faced  a  strike  in  a 
camp  of  six  thousand,  and  with  the  deportation  of 
these  men  the  camp  was  at  peace  again. 

Months  of  Trouble  at  Clifton-Morenci 

The  situation  at  Clifton-Morenci  was  more  like  a 
real  strike  than  at  any  other  place.  Almost  two  years 
ago  a  four  months'  strike  occurred  in  the  district,  which 
was  finally  settled  by  concessions  on  the  part  of  the 
mine  operators.  In  the  17  months  following  the  settle- 
ment there  were  17  other  strikes,  all  of  which  were 
small,  involving  but  a  few  men,  but  they  were  so 
constant  and  so  regular  that  it  became  necessary  to 
have  a  definite  understanding  and  settle  the  policies 
once  and  for  all.  At  this  camp  the  labor  is  largely 
Spanish  and  Mexican;  they  are  striking  for  Miami 
scale  of  wages  and   Miami  conditions. 

In  the  Globe-Miami  district,  shortly  after  the  strike 
was  called,  which  was  a  combination  I.  W.  W.  and 
American  Federation  of  Labor  strike,  the  feeling  was 
so  tense  that  it  would  have  taken  but  little  to  have 
caused  bloodshed.  Fortunately  the  governor  of  Arizona, 
Thomas  E.  Campbell,  witnessed  some  of  the  demonstra- 


tions, and  soon  afterward  troops  were  sent  into  the 
district.  From  that  time  on  public  gatherings  were 
prohibited,  and  while  the  district  was  not  under  martial 
law,  it  was  certainly  under  martial  police.  After  a 
considerable  period  of  occupation  by  the  troops  it  was 
announced  that  those  who  wished  to  return  to  work 
could  do  so  and  be  assured  of  ample  protection.  Many 
returned  although  none  but  American  citizens  are  being 
given  employment.  In  all  of  these  camps  the  sliding 
scale  of  wages,  based  on  the  price  of  copper,  has  been 
maintained  and,  in  fact,  all  other  conditions  that  ex- 
isted   previous    to    the    strike. 

Changing  Demands  of  Strikers 

The  demands  of  the  strikers  in  the  various  districts 
of  Arizona  are  varied  and  long,  including  $6  a  day, 
irrespective  of  the  price  of  copper,  a  six-hour  day, 
grievance  committees,  hospital  control,  recognition  of 
the  union,  and  numerous  other  things.  It  is  re- 
markable to  notice,  however,  that  during  the  agitation 
preliminary  to  the  strikes  these  things  were  not  in 
particular  evidence  but  rather  were  excess  profits, 
anti-Government  agitation,  the  draft,  the  high  cost 
of  living,  the  war  of  capital  and  such  things.  It  has 
been  wondered  by  many  if  the  high  price  of  copper 
and  the  urgent  need  of  the  Government  for  it  did 
not  lead  the  strikers  to  believe  that  they  could  force 
a  settlement  in  which  they  would  gain  their  demands. 
This  may  have  been  the  case  but  it  is  considered  by 
many  others  to  be  doubtful. 

It  is  no  secret  that  it  has  been  believed  that  an 
industrial  war,  a  war  of  capital  and  labor,  was  coming. 
For  many  years  unrest  has  been  growing — a  feeling 
of  lack  of  security.  Few  thought  that  this  war  of 
capital  and  labor,  which  in  reality  means  strikes,  would 
come  at  this  time,  it  being  generally  believed  that  it 
would  come  at  the  conclusion  of  the  world  war  with 
the  lower  price  of  copper  and  the  consequently  lower 
wages.  It  was  precipitated  earlier  than  was  anticipated, 
however,  by  I.  W.  W.  propaganda,  anti-Government 
demonstrations,  and  the  fact  that  so  many  of  the  work- 
ers in  the  mines  are  citizens  of  the  countries  with  whom 
the    United   States   is   at   war. 

The  questions  that  should  be  studied  are  not  the 
justice  of  the  demands,  whether  or  not  a  six-hour  day 
would  make  for  more  efficiency  than  an  eight-hour  day, 
or  a  $6  daily  wage  should  be  paid,  for  these  are  ob- 
viously not  the  real  trouble.  I  doubt  if  anyone  could 
put  his  finger  on  the  real  trouble.  The  question  in 
which  we  are  interested  is:  What  is  back  of  it  all? 
Why  the  start  and  growth  of  the  feeling  of  unrest? 
What  is  the  condition  of  the  man's  brain  that  makes 
him  listen  to  the  chatter  of  the  agitator,  and  why 
the  receptive  state  of  that  brain?  These  are  the 
real  issues  at  hand — the  questions  that  will  have  to 
be  solved  before  we  can  secure  the  desired  goal  of 
cooperation  between  labor  and  capital — before  we  can 
secure  industrial  peace. 

It  is  particularly  noticeable  that  industrial  unrest 
has  increased  as  the  number  of  hours  of  labor  has  de- 
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creased.  This  is  the  problem  of  the  leisure  hour — prob- 
ably one  of  the  biggest  sociological  problems  of  the 
day.  Eight  hours  for  work,  eight  hours  for  sleep  and 
eight  hours  to  spend  in  some  form  not  yet  well  defined. 
We  call  it  recreation,  recreation  being  the  balancing 
influence  of  our  lives.  To  be  correctly  applied,  recrea- 
tion must  necessarily  consist  of  those  things  that  tend 
to  develop  the  faculties  that  are  not  developed  during 
the  other  16  hours.  In  mining  camps,  particularly, 
there  is  not  available  sufficient  recreation  of  the  proper 
kind  to  make  an  adequate  use  of  eight  hours.  What 
is  the  result?  A  man  will  probably  spend  three  or 
four  hours  in  the  recreation  provided  and  will  spend 
the  balance  of  the  time  wondering  what  to  do  or  con- 
vincing himself  that  he  is  dissatisfied  with  conditions; 
probably  the  latter.  It  is  no  wonder,  then,  that  agi- 
tators can  use  to  their  own  profit  a  part  of  these  eight 
hours  and,  talking  to  restless  men,  can  easily  stir  up 
more  unrest.  The  first  problem  for  the  mining  camps, 
then,  as  1  see  it,  is  the  proper  and  efficient  use  of 
the  leisure  hours. 

It  is  also  noticeable  that  with  the  increase  in  re- 
forms, reform  laws,  etc.,  there  has  been  an  increase  in 
unrest.  Probably  the  most  prominent  reform  in  Arizona 
has  been  the  abolishment  of  the  saloon.  It  would  be 
folly  to  say  that  this  has  been  at  all  responsible  for 
the  unrest  of  today  but  it  is  nevertheless  a  factor  to 
be  considered  not  from  the  point  of  view  of  a  saloon 
but  from  the  point  of  view  that  its  removal  has  taken 
something  from  the  life  of  the  men  and  has  not  re- 
placed it.  Prohibition  has  been  a  wonderful  thing  for 
Arizona.  It  has  emptied  her  jails;  it  has  multiplied 
her  bank  accounts  and  has  emptied  her  poorhouses  but, 
considered  only  from  the  point  of  removing  the  saloon, 
it  has  not  been  a  complete  success.  A  reform  that 
takes  off  the  top  only,  leaving  the  foundation  stand- 
ing, is  not  complete;  the  real  problem  is  to  remove 
the  cause.  Prohibition  will  undoubtedly  eventually  re- 
move the  cause,  but  not  for  a  generation  or  two,  and 
something  must  be  provided  now  to  replace  the  saloon. 

No  Satisfactory  Substitute  for  Saloons 

Considering  the  matter  as  it  relates  to  unrest,  it 
takes  no  stretch  of  the  imagination  to  see  that  the 
.saloon  provided  something  for  the  occupation  of  the 
leisure  hours.  It  provided  a  place  where  there  were 
bright  lights,  where  a  man  could  sit  around  and  chat 
with  his  friends,  taking  the  occasional  drink  perhaps, 
and  there  is  no  doubt  abnut  it  that  after  a  man  has 
taken  a  few  drinks  he  is  not  in  the  mood  to  magnify 
his  troubles.  It  is  argued  by  .some  that  the  "movie.s" 
replace  the  saloon  to  some  extent,  hut  if  one  observes 
the  attendance  at  the  moving-picture  theaters  at  the 
mining  camps,  he  will  observe  how  few  miners  are 
included.  Fi-w  men  who  work  underground  in  silence 
and  in  semi-darkness  all  day  will  select  the  same  con- 
ditions for  recreation  hours.    It  is  unnatural. 

This  criticism  is  not  intended  for  a  moment  to  di.'f- 
courage  prohibition  but  it  is  intended  to  show  that 
one  of  the  great  problems  of  the  camps  today  is  to 
make  a  .study  of  what  constitutes  a  satisfactory  recrea- 
tion for  the  miner  and  how  to  provide  that  recreation. 
It  is  also  intended  to  .nhow  that  when  one  removes 
something  from  the  life  of  a  man,  there  should  be  sub- 
stituted an  equivalent  or  something  better. 


Noticeable  again  is  the  fact  that  with  the  diversity 
of  nationalities  represented  in  a  mining  camp  there 
has  been  an  increase  in  unrest.  This  is  perfectly 
natural,  for  with  the  increase  in  the  number  of  na- 
tionalities there  must  come  an  increase  in  the  number 
of  recreational  pursuits  available  for  and  appealing 
to  the  various  classes  represented.  Many  of  these 
peoples  are  clannish;  they  do  not  care  to  mix  with 
others,  this  characteristic  serving  to  no  other  purpose 
than  to  increase  the  difficulties  of  the  occupation  of 
the  other  eight  hours.  Then,  too,  there  has  been  for 
several  years  a  growing  feeling  of  suspicion  of  our 
Government — that  it  is  for  the  rich — this  suspicion  hav- 
ing come  largely  from  the  foreigners  in  our  mining 
camps  who  have  come  from  governments  of  this  nature. 

Decline  of  Loyalty  with  Large  Organizations 

Probably  the  most  important  factor  in  industrial 
unrest  has  been  the  increase  in  the  size  of  individual 
organizations.  Many  of  us  have  to  look  back  but  a 
few  years  to  recall  the  days  of  the  old-style  mining 
camp,  which  consisted  of  five  or  six,  eight  or  ten 
mines,  employing  100  to  200  men,  practically  all  Amer- 
ican labor,  each  mine  with  its  men  in  close  association 
with  the  "boss";  each  with  its  baseball  team  or  athletic 
club,  rivaling  the  other  teams  of  the  district,  and 
each  man  loyal  to  the  organization  for  which  he  was 
working.  In  those  days  it  was  not  such  a  long  jump 
from  the  man  at  the  bottom  to  the  one  at  the  top. 
but  today,  when  thousands  instead  of  hundreds  are 
employed,  an  organization  where  the  workman  is  even 
in  indirect  communication  with  the  head  is  virtually 
impossible.  The  impossibility  of  the  man  at  the  head 
keeping  in  intimate  association  with  the  workmen  is 
evident;  the  lack  of  this,  however,  is  regarded  by  many 
of  the  workmen  as  snobbery,  and  it  is  certainly  one 
of  the  factors  that  tends  to  develop  disloyalty. 

It  is  argued  on  many  sides  that  extreme  prosperity 
is  at  the  base  of  our  industrial  unrest,  but  it  is  difti- 
cult  to  find  any  evidence  of  this.  Unrest  is  as  prevalent 
in  districts  that  are  not  so  prosperous  as  in  the  nioro 
highly  paid  camps.  The  problem  seems  to  be  sociological 
and  educational — sociological  in  the  sense  of  providing 
the  proper  social  influences  in  the  communities  that  have 
leisure  hours,  reforms,  and  large  organizations,  and 
educational  in  the  sense  of  giving  the  workman  a 
knowledge  of  how  to  use  the  things  provided  for  him 
for  recreational  purposes.  The  problem  is  one  of  camp 
welfare,  every  camp  being  a  distinct  problem  in  itself. 
It  is  impossible  to  say  whether  or  not  music  would 
provide  recreational  desires  to  the  workmen  of  any 
one  camp;  whether  there  should  be  parks,  clubs,  or 
Y.  M.  C.  A.s.  Camp  welfare  is  the  problem,  and  this 
in   itself,  brings  up   its  own    individual   problems. 

Dislike  of  Patronage 

Probably  the  most  difficult  of  .solution  of  these  ii 
whether  these  forms  of  recreation  should  be  companj 
owned  and  controlled,  company  owned  and  communifcj 
controlled,  or  conmiunity  owned  and  controlled.  Then 
are  arguments  for  and  against  all  of  these  method* 
American  workmen  resent  anything  that  savors  o 
patronage,  to  such  an  extent  that  they  will  not  US' 
the  things  provided  for  them  if  there  is  a  semblanc 
of  patronage  connected  with   them.     Foreign   labor   i 
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not  so  discerning,  although  it  must  be  remembered 
that  many  of  the  immigrants  to  this  country  have  come 
here  to  avoid  this  patronage.  In  most  of  our  mining 
camps  there  are  clubs,  parks  and  organizations  of  many 
kinds  that  are  company  owned.  This  is  undoubtedly 
the  better  way,  for  it  is  generally  difficult  in  any 
community  to  obtain  the  same  things  community  owned, 
and  if  it  were  left  to  the  community,  these  improve- 
ments probably  would  not  be  there.  It  is  with  the 
best  of  intentions  that  one  finds  the  heads  of  depart- 
ments of  mining  companies  on  the  boards  of  directors 
of  local  community  affairs.  They  are  doing  it  because 
they  feel  a  desire  to  do  something  for  the  community 
and  because  they  feel  that  their  presence  on  these 
boards  and  their  work  will  make  these  organizations 
more  valuable  to  the  community.  There  is  no  doubt 
about  the  truth  of  this.  Yet  the  fact  that  must  be 
considered  is  the  light  in  which  the  workmen  receive 
it.  Do  they  regard  it  as  patronage  or  do  they  take 
it  in  the  spirit  in  which  it  is  given? 

Antagonism  Toward  Company  Ownership 

Perhaps  one  of  the  principal  reasons  for  antagonism 
toward  the  company  is  when  the  workman  has  to  rent 
a  company  house,  buy  at  a  company  store,  or  eat  at 
the  company  boarding  house,  play  pool  in  the  company 
club  house,  swim  in  the  company  swimming  pool  and 
finally  be  buried  in  a  company  coffin  in  the  compr.ny 
cemetery.  Although  all  of  these  things  are  provided 
by  the  company  far  better  than  they  could  ever  be 
provided  by  the  workmen,  grouped  or  individually,  and 
although  it  seems  to  be  for  the  best  interests  of  the 
community  that  they  be  company  owned  and  controlled, 
it  is  not  difficult  to  see  the  resentment.  Many  camps 
have  company  stores  which  far  surpass  those  of  towns 
many  times  their  size,  but  it  is  often  true  th"t  the 
company  store  is  regarded  as  one  of  the  methods  of 
the  company  for  getting  its  money  back. 

I  have  often  wondered  if  the  agitator,  should  he 
open  his  heart  to  those  in  charge  of  company  affairs, 
could  give  them  a  solution  of  their  problems.  It  seems 
doubtful.  In  the  first  place,  he  has  not  been  talking 
their  real  problems,  but  rather  has  been  stirring  up 
hatred  and  antagonism  in  a  group  of  workmen  already 
imbued  with  it.  Moreover,  the  agitator,  preaching  the 
same  thing  all  of  the  time,  becomes  what  Mark  Twain 
has  called  a  "chronic  liar" — one  who  has  told  the  same 
lie  so  many  times  that  he  has  come  to  believe  it  him- 
self. This  is  true  not  only  of  the  agitators  but  also 
of  the  local  leaders — their  judgment  has  become  warped 
and  it  is  impossible  to  reason  with  them.  The  big 
problem  of  the  mining  camps  today  is  the  develop- 
ment of  loyalty,  in  the  sense  of  loyalty  between  friends. 
It  is  doubtful  if  this  exists  in  most  of  our  camps.  It 
is  doubtful  if  loyalty  between  an  animate  object,  the 
workman,  and  an  inanimate  object,  the  corporation, 
can   exist. 

Community  Interest  and  Loyalty 

If  one  were  to  search  for  the  loyal  men  of  the  strike 
districts,  he  would  probably  find  them  to  be  the  business 
men  of  the  community,  the  home  owners,  the  engineers 
and  office  men  and  the  bosses,  all  of  whom  have  a 
distinct  interest  in  the  community.  Loyalty,  then,  as 
we  know  it,  might  be  defined  as  community  interest. 


The  problem  then  seems  to  be  the  development  of 
community  interest — whether  it  be  interest  in  a  home, 
a  good  school  system  by  which  the  miner  desires  his 
children  to  profit,  membership  in  some  club,  athletic 
association  or  other  organization.  The  object  of  in- 
terest is  of  no  consequence.  It  may  be  financial,  social 
or  education  investment  but  it  is,  nevertheless,  a  com- 
munity interest  and  it  is  this  interest  that  makes  for 
loyalty.  There  is  no  doubt  that  at  this  particular  time 
patriotism  and  love  of  country  furnished  the  interest  of 
many  to  be  loyal,  as  did  also  the  knowledge  that  the 
products  of  the  mines  were  needed  by  the  nation,  and 
resentment  against  anti-Government  and  anti-draft  agi- 
tation. This,  however,  in  its  broader  sense,  is  com- 
munity interest. 

To  summarize,  it  becomes  the  problem  of  the  mining 
companies  to  educate  the  workman  to  lead  a  satisfied 
life,  to  have  the  satisfaction  that  comes  from  well- 
spent  recreational  hours  and  not  from  the  size  of 
the  pay  check.  The  solution  of  this  problem  lies  in 
the  development  of  loyalty  or  community  interest  for 
the  accomplishment  of  which  the  community  must  be 
provided  with  those  things  in  which  the  workman  would 
become  interested  and  of  which  he  would  be  a  part. 


High  Potash-Bearing  Slates 
in  Georgia 

By  S.  W.  McCallie 

state  Geologist  of  Georgia 

A  slate  deposit  has  recently  been  discovered  in  Georgia 
by  the  State  Geological  Survey,  which  seems  to  be  an 
excellent  raw  material  for  the  extraction  of  potash.  The 
deposit  here  referred  to,  occurs  on  the  Louisville  &  Nash- 
ville R.R.,  near  Whites  Station,  Bartow  County,  10  miles 
north  of  Cartersville,  where  it  forms  a  belt  at  least 
six  miles  long,  a  quarter  of  a  mile  or  more  wide,  and 
fully  300  ft.  thick. 

The  remarkable  feature  of  this  slate  is  its  high  potash 
content.  A  large  number  of  samples  taken  from  dif- 
ferent points  along  the  outcropping,  show  more  than 
9%  potash,  which  is  from  two  to  four  times  the  amount 
found  in  common  slate.  Mr.  Shearer,  assistant  state 
geologist,  who  has  recently  made  a  microscopic  study 
of  this  slate,  finds  that  it  is  made  up  almost  entirely 
of  sericite  and  feldspar,  two  of  our  most  common  potash- 
bearing  minerals.  The  slate  is  of  a  light  gray  color, 
comparatively  free  from  iron,  has  an  excellent  cleavage, 
and  otherwise  possesses  all  of  the  qualities  of  a  first- 
class  roofing  slate. 

The  unusually  high  potash  content  of  this  slate,  to- 
gether with  the  proximity  to  transportation,  uniformity 
of  composition,  and  extent  of  the  deposit,  seems  to 
offer  favorable  conditions  for  the  extraction  of  potash. 

The  chemical  composition  of  this  slate  is  shown  by 
the  following  analysis  made  in  the  laboratory  of  the 
State  Geological  Survey  of  a  sample  of  slate  from  the 
Yancey  property: 

Silica,  54.68^^;  alumina,  20.14;  ferric  oxide,  3.28; 
ferrous  oxide,  3.17;  magnesia,  3.09;  lime,  nil;  soda, 
1.08;  potash,  9.39;  ignition,  3.51;  moisture,  0.14;  car- 
bon dioxide,  nil;  titanium  dioxide,  1.01;  phosphorus 
pentoxide,  nil;  sulphur  trioxide,  nil;  sulphur,  0.10;  man- 
ganous  oxide,  nil;  barium  oxide,  nil;  total,  99.57  per  cent. 


644 


ENGINEERING  AND  MINING  JOURNAL 


Vol.   104,  No.  15 


Sulphur  Deposits  of  Western  Texas 


Existence  of  sulphur  iti  western  Texas  has  been 
long  known,  though  deposits  were  first  mined 
about  20  years  ago.  Principal  developments  now 
about  15  to  20  miles  from  railroad.  Climate  is 
arid  and  fuel  scarce.  Average  content  of  work- 
able material  estimated  as  30'' i  sulphur. 

THE  existence  of  .sulphur  in  western  Texa.s  was 
noted  by  William  P.  Blake  in  reporting  the  geology 
of  one  division  of  the  1853-1854  Government  sur- 
vey for  a  railroad  route  to  the  Pacific  Ocean.  Various 
accounts  have  since  been  published  regarding  different 
sulphur  deposits  in  that  locality.  The  mention  of  El 
Paso   County   in   early   references   is   explained   by  the 


The  first  mining  work  on  any  of  these  deposits  was 
done  about  20  years  ago  on  the  Cooksey  property  in 
Sections  10  and  15,  Block  114.  A  Mr.  Choteau  of  St. 
Louis,  Mo.,  in.stalled  a  vertical  extractor  using  steam, 
and  it  is  said  that  two  carloads  of  sulphur  were  shipped 
to  St.  Louis.  Most  of  the  recent  prospecting  and  de- 
velopment work  has  been  in  the  Maverick  Springs  dis- 
trict, about  15  mi.  southeast  of  the  Cooksey  property. 
On  the  old  Kyle  property,  within  a  mile  of  the  springs, 
was  a  -sort  of  extractor  and  the  building  of  a  calcarone 
was  attemped.  The  Dot  property  is  3  mi.  to  the  south- 
west of  the  old  Kyle.  The  West  Texas  Sulphur  Co.  con- 
trols the  old  Kyle,  and  the  Toyah  Valley  Sulphur  Co. 
owns  land  near  that  property  and  also  near  the  Dot 
property.  The  holdings  of  the  United  States  Sulphur 
Co.  and  of  the  Michigan  Sulphur  and  Oil  Co.  are  toward 
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fact  that  not  until  1913  wa.<(  the  ea.stern  portion  of  the 
old  El  Pa.so  County  organized  into  Culberson  County. 

The  principal  sulphur  di.strict.'^  are  in  Culberson 
County,  from  35  to  40  miles  north  of  the  town  of 
Toyah.  and  a  little  farther  from  Pcco.s,  the  county  seat 
of  Reeve."*  County.  The  principal  development  has  been 
in  the  Maverick  Springs  di.strict,  from  15  to  20  mi. 
west  of  the  Santa  Fe  lines  at  Oria,  Reeves  County,  40 
mi.  north  of  Pecos. 

•Ah»fr»ct  of  n  pnp^r  pntlllp>l  "Thp  ."Sulphur  r>«>poslts  In  Culber- 
son <-ounly.  Tpxas."  by  William  B  Phillip!).  K.  (•«'  road  at  the 
Si.  I>niil«  mevtln^  of  Ihp  Amcrlrnn  InMltiilp  nf  Mlnlns  Knirlnoers. 
Oct    »-ia.    1917 


the  head  of  Virginia  Draw,  about  5  mi.  southwest  of 
the  springs.  Pro.tpecting  and  development  work  have 
been  undertaken  on  the  propertios  of  the  above-named 
companies  and  of  the  Sun  Sulphur  Co.,  all  within  an 
area  5  mi.  southwest  of  Maverick  Springs.  The  Ameri- 
can Sulphur  Co.  has  produced  a  little  sulphur  from  a 
property  near  Rustlor  Springs. 

The  other  principal  localitio.'«  in  Culberson  county 
where  discoveries  have  been  made  and  prospecting  done 
are:  Block  42,  Sections  7.  8  and  0.  the  Pat,  Lone  Wolf 
and  Gol.son  claims;  Block  60,  Sections  15  and  16;  Block 
61,  Sections  8.  16.  17  and  18,  Grant  mines,  etc.;  Block 


October  13,  1917 


ENGINEERING  AND  MINING  JOURNAL 


645 


109,  Sections  4,  5,  9,  10  and  24,  Nelson  claims,  etc.; 
Block  113,  Section  14,  the  Hicks  claims;  Block  114, 
Sections  10  and  15,  the  Cooksey  property;  Block  115, 
Sections  10,  11,  18,  19,  22  and  23.  In  Reeves  County, 
sulphur  occurs  in  Block  59,  Section  17  or  9,  near  the  old 
Huling-Ross  oil  wells  and  within  a  short  distance  of 
the  oil  well  bored  to  a  depth  of  4100  ft.  by  The  Texas  Co. 
The  Guadalupe  Mountains.  45  mi.  northwest  of 
Maverick  Springs,  form  the  chief  topographic  feature 
of  the  region;  El  Capitan,  with  an  elevation  of  8690  ft., 
being  the  highest  point  in  the  state.  The  Rustler  Hills, 
30  mi.  to  the  southeast,  are  much  lower.  From  these 
to  the  Pecos  river  the  slope  is  gradual  but  constant.  The 
Guadalupe  Mountains  are  regarded  as  Carboniferous, 
though  some  geologists  consider  them  as  Permian.  The 
Rustler  Hills  have  been  classed  with  the  Castile  gyp- 
sum, questionably  Permian  series  of  the  Carboniferous. 
Overlying  these  beds  of  gypsum,  from  the  vicinity  of 
Maverick  Springs  to  the  eastward,  are  the  deposits 
classed  as  Quaternary  or  Cretaceous  and  the  Recent 
and  Pleistocene.  They  are  characterized  by  gypsum, 
outcrops  of  "Red  Beds"  and  remains  of  dolomite  hills. 
In  places  the  "Red  Beds"  cover  considerable  areas,  as 
in  Sections  13,  14  and  24,  Block  113,  and  in  Section  1, 
Block  111.  At  a  point  a  -little  to  the  northeast  of  the 
latter,  core  drilling  in  an  outcrop  of  "Red  Beds"  showed 
red  sandstone  to  47.5  ft.  and  then  2.5  ft.  of  massive 
white  gypsum  in  which  were  scattered  crystals  of  sul- 
phur. Two  wells,  bored  by  The  Texas  Petroleum  Co.  in 
1914  and  1915,  near  the  south  line  of  Survey  24,  Block 
110,  gave  opportunity  for  a  more  extended  study  of 
the  underlying  rocks.  No  deposits  of  sulphur  were 
found,  but  the  deeper  well  was  bored  to  a  depth  of  2265 
ft.  and  at  2018  to  2020  ft.  several  barrels  of  oil  were 
reported.  A  detailed  account  of  the  log  of  this  well  is 
given,  from  85  to  2236  ft.  Varying  amounts  of  py- 
rite  were  noted  at  intervals  from  150  ft.  to  2138  ft., 
usually  with  limestone  or  dolomite  and  frequently  in  ex- 
ceedingly fine  particles,  impregnating  anhydrite.  Wher- 
ever elemental  sulphur  was  noted,  it  appears  to  have 
been  accompanied  by  anhydrite. 

Climate,  Water  Supply  and  Fuel 

The  climate  of  this  part  of  Texas  is  arid,  the  mean 
annual  rainfall  being  8  to  10  inches.  For  long  intervals 
there  is  no  rain,  and  what  little  snow  or  sleet  falls  dur- 
ing the  winter  does  not  remain  on  the  ground. 

Shallow  wells  in  the  region  usually  yield  plenty  of 
water,  highly  impregnated  with  mineral  matter.  A 
table  of  12  analyses  of  water  from  different  sources 
shows  a  range  of  total  solids  from  183.627  to  1831.202 
(presumably  grains  per  U.  S.  gallon),  the  maximum 
carrying  1309.011  parts  of  NaCI,  or  common  salt.  In 
many  places  the  water  carries  much  H,S,  or  sulphureted 
hydrogen  gas,  when  issuing  from  the  ground.  Running 
water  is  comparatively  free  from  the  gas,  as  it  escapes 
or  is  oxidized  with  a  consequent  deposition  of  sulphur. 
One  sample  of  water  contained  79.08  grains  of  free 
sulphuric  acid  per  gallon.  It  is  expected  that,  if  any 
considerable  development  work  is  undertaken  in  the  dis- 
trict, a  large  quantity  of  water  from  the  best  sources 
may  be  impounded  by  constructing  earth  dams. 

The  local  fuel  is  juniper,  or  mountain  (scrub)  cedar, 
hauled  from  points  5  to  10  miles  distant.  It  makes  a 
<iuick  and  hot  fire  but  has  no  lasting  qualities,   and 


the  supply  is  sufficient  only  for  ordinary  household  use. 
Twenty  miles  southeast  of  the  Maverick  Springs  dis- 
trict. Section  16,  Block  .59,  Reeves  County,  are  shal- 
low oil  wells  on  the  Huling-White-Ross  ranch  that  have 
been  known  for  some  time.  The  oil  comes  from  a  depth 
of  about  230  ft.  and  is  an  excellent  lubricant  but  has 
thus  far  been  used  only  for  lubricating  windmills  and  so 
forth.  Fuel  for  industrial  purposes  would  probably 
have  to  be  hauled  in  some  manner  from  Orla,  where 
best  screened  Texas  lump  coal  can  be  laid  down  for  $5.15 
per  ton.  There  has  also  been  some  talk  about  the  pos- 
sibilities of  natural  gas  as  a  fuel  for  the  district. 

Origin  of  the  Sulphur  Deposits  Not  Yet 
Definitely  Determined 

Various  theories  have  been  advanced  regarding  the 
origin  of  sulphur  deposits  in  general  and  it  is  believed 
that  the  deposits  in  Culberson  County  may  have  arisen 
in  one  or  more  of  the  following  ways:  (1)  Through  the 
action  of  hydrogen  sulphide  on  limestone  or  dolomite; 
(2)  through  the  decomposition  of  waters  carrying  al- 
kaline sulphides;  (3)  through  the  decomposition  of 
gj'psum  impregnated  with  bituminous  substances;  (4) 
through  the  precipitation  of  sulphur  from  sulphur 
bearing  gases,  especially  sulphureted  hydrogen.  It  is 
deemed  improbable  that  volcanic  or  seismic  agencies  are 
responsible  for  the  deposition  of  the  sulphur,  though 
it  is  conceded  that  they  may  have  caused  dislocations  of 
the  strata  and  thus  provided  for  the  circulation  of  sul- 
phur-bearing waters  and  gases. 

Some  Properties  Seem  Worthy  of  Systematic 
Prospecting 

The  principal  factors  entering  into  the  utilization  of 
these  sulphur  deposits  are  stated  as:  The  nature  and 
thickness  of  the  overburden;  the  nature  and  thickness 
of  the  several  bands  of  sulphur-bearing  material  that 
are  within  workable  distances  from  the  surface;  the 
methods  of  extraction;  the  transportation  of  the  prod- 
uct to  available  markets ;  and  the  sale  of  the  product, 
inclusive  of  the  capital  required  for  carrying  stocks  of 
the  product.  The  development  work  has  not  been  suffi- 
cient to  arrive  at  a  general  conclusion.  The  estimates 
of  millions  of  tons  of  workable  material  have  not  been 
confirmed  by  regular  sampling  and  analysis.  Many 
statements  that  have  been  made  were  founded  on  a 
basis  of  hope. 

The  advantages  of  the  district  are  that  it  is  700  miles 
nearer  the  western  points  of  actual  and  possible  con- 
sumption than  the  deposits  at  the  mouth  of  the  Brazos 
River  in  Texas,  and  that  the  initial  investment  would 
be  comparatively  small  with  respect  both  to  prospecting 
and  development.  The  operations  have  been  conducted 
on  so  small  a  scale  that  no  reliable  data  can  be  given 
on  the  cost  of  production  or  the  quality  of  material  ob- 
tainable. However,  some  of  the  sulphur  properties  at 
and  near  Maverick  Springs  and  toward  the  upper  part 
of  Virginia  Draw  seem  to  be  worthy  of  systematic 
prospecting.  There  is  a  considerable  amount  of  sulphur 
within  50  ft.  of  the  surface  and  it  can  be  mined  cheaply. 
The  average  content  of  native  sulphur  in  the  material 
is  estimated  as  about  30<"r  ;  but  it  is  not  known  today 
how  much  of  the  area  involved  will  yield  material  of 
this  class,  nor  what  is  the  average  thickness  of  the 
overburden  that  will  have  to  be  removed. 
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WA.SHINfi    PI^VNT   IN"   THE  TrHIATonil    jrANG.VNKSE  DISTRICT.   RrS.-^IA 

lilt  Kn.  r  and  it.i  trihutarle.i  have  cut  do<'|)ly  Into  the   .■iaiul.-^tonps  of  the  Tchiatouri  (sometiinos  s|>.  II.  .1  i  hiitnuri)  district 
lensive  hfdded  deposit  of  manKane.te  ore  on  and  near  the  tops  of  the  hills,  SOO  to  600  ft.  abov.-  • 


the 


Th" 


TOWN  OF  TCHIATofRI.  CAIT A.St'.**.  Ur.S.SIA 

can  ho  traced  near  the  piimmit  of 
The  deposit  I"  Inlerhedded  In  the 
average  dip  of  only  about  3".  In 
few   feet   thick  and   nowhere   Is   the 


ilrrop  of  manganes 
In  lh«"  barkitround 
f^andcitone  ptrata  and  has  ar 
placen  the  capping  If  only  s 
thlcknera  great 


<iI{A\ITV   TRAM    FROM    MI.NES  TO   W.VSHERY 
The   manKanese  ore   Is  mined   In   seams  of  an   average  sloping 
thickness  of   7    to   8   ft       The  ore   Is  soft    pyroUislte.   easily  broken 
from  place  by  pick  and  contains  40'^^    Mn       It   Is  hand  sorted  at 
this  mine  and  transported  to  the  river  by  gravity  tram 
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TCHIATOURI   RAILWAY    STATION   AND    MANGANESE  STOCKPILES 
n„='^t'n^„!'!I?iH'",f   *''®    concentrates    are    stockpiled    close    to    the  railroad.   Stockpiles  of  concentrates  are  accumulated   bv  the   va 


TYPICAL  WASHING  PLANT  IN  THE  CAUCASUS 
The  Tchiatouri  district  produced  in  1913  over  1.000,000  tons 
or  manganese  concentrates,  or  nearly  half  the  world's  output. 
1  he  output  could  be  greatly  expanded,  in  normal  times,  but  the 
lands  are  owned  by  peasants  and  small  groups  of  individuals 
makmg  organization  on  a  large  scale  difficult 


INTERIOR    OP   A    TCHIATOURI    WASHING    PLANT 

The    ore    requires    little   or    no    crushing.      Treatment    is    simple. 

consisting  merely  of  screening  out  the  siliceous  gangue,  followed 

by  rough  water  concentration  on  tables  or  jigs.      The  concentrate 

vuns    from    55    to    60^^    manganese    and    about    0.15%    phosphorus 
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Chronolog^  of  Mining  for  September 

Sept.  5 — Minei^ls  Separation  won  its  suit  in  U.  S. 
District  Court  in  Montana  for  infringement  of  flota- 
tion patents  by  Butte  &  Superior,  which  continues  to 
operate  under  special  agreement. 

Sept.  5 — I.  W.  W.  headquarters  throughout  the 
United  States  were  raided  on  orders  from  Attorney 
General  Gregory. 

Sept.  8 — Decree  granted  by  U.  S.  District  Court  of 
Delaware  in  favor  of  Minerals  Separation  company  in 
the  flotation  suit  against  the  Miami  Copper  Co.,  which 
is  continuing  to  operate  under  bond — Mexican  House  of 
Congress  passes  bill  providing  for  the  temporary  taking 
over  and  management  by  the  Government  of  industries 
not  being  operated. 

Sept.  10 — Embargo  on  exportation  of  gold  proclaimed 
by  President  Wilson. 

Sept.  13 — Shasta  County,  Calif.,  copper  miners  and 
smeltermen  returned  to  work. 

Sept.  17 — Resumption  of  operations  in  mines  and 
smelteries  of  the  Anaconda  Copper  Mining  Co.  in  Mon- 
tana. 

Sept.  20 — American  Federation  of  Labor  requests 
President  Wilson  to  appoint  committee  to  investigate 
Arizona  labor  conditions. 

Sept.  20 — -Price  of  silver  advanced  to  $1.08  j  per 
ounce. 

Sept.  21 — Copper  price  of  23'.c.  per  lb.  f.o.b.  New 
York  to  Government,  Allies  and  the  public,  was  fixed  by 
voluntary  agreement  between  the  Government  and  lead- 
ing copper  producers,  effective  for  four  months,  pro- 
ducers agreeing  not  to  reduce  wages  and  to  maintain 
maximum  output — Potash  bill  passed  providing  for  leas- 
ing of  Government's  potash  lands  to  citizens  of  United 
States. 

Sept.  24 — War  Industries  Board  and  steel  producers 
agree  to  reduction  in  price  of  pig  iron,  steel  products 
and  coke,  effective  for  four  months,  $33  for  pig  iron 
and  $6  for  coke. 

Sept.  28 — Carranza  decrees  embargo,  effective  Oct.  1, 
on  exports  of  gold  and  silver. 


the  mineral  products  was  $45,654,770,  which  represented 
an  increase  of  approximately  $10,000,000  over  the  figure 
for  1915. 


Mineral   Production  of  New  York 

Statistics  of  mineral  production  in  1916,  compiled  by 
the  State  Geologist's  ofllice  in  cooperation  with  the  U.  S. 
Geological  Survey,  show  the  following  items,  arranged 
in  the  order  of  descending  value:  Portland  cement, 
5,603,477  bbl.;  iron  ore,  1,464,917  long  tons;  salt,  14,- 
087,750  bbl.;  sand  and  gravel,  including  molding  sand, 
8,098,097  short  tons;  natural  gas,  8,594,187.000  cu.ft. ; 
petroleum,  874,097  bbl.;  gypsum,  579,827  short  tons; 
talc,  93,236  short  tons;  mineral  waters,  7,746,490  gal.; 
garnet,  5840  short  tons;  emery,  15,282  short  tons;  feld- 
spar and  quartz,  20,379  short  tons;  sand-lime  brick, 
15,851  M;  natural  cement,  104,415  bbl.;  crude  clay,  11,- 
158  short  tons;  metallic  paint  (iron  ore  sold  for  paint 
manufacture),   14,.572  short  tons;  slate,  2727  .squares. 

In  addition  to  the  above  items  zinc  ore,  apatite,  dia- 
tomacpous  earth,  marl,  mica,  pyrite  and  graphite  were 
pro<lured,  the  quantities  of  which  are  not  given  .separate- 
ly, but  their  value  was  $2,011,666.  Also,  the  following 
products  are  reported  by  value  instead  of  by  quantity: 
Granite,  $368,119;  limestone.  $3,672,454;  marble,  $268,- 
391 ;  sandstone  and  trap.  $1,670,658.    The  total  value  of 


Report  of  Copper  Production 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  by  as- 
terisk as  estimated),  together  with  the  reports  of  the 
United  States  Department  of  Commerce  as  to  imported 
material,  and  in  the  main  represents  the  crude-copper 
content  of  blister  copper,  in  pounds. 

May  .June  July  Aug. 

.\la3ka  shipments 7.146.824  7.714.928  8.116,538  3.891,621 

.\rizona: 

Arizona  Copper 5.200,000  4.800.000  nil  nil 

Cons  Ariz.  .Smelting 1.650.000  1.600,000  1,550.000  1,450,000 

Inspiration      .  11.900,000  11,150,000  nil  nil 

Miami  5.112.000  5,349,000  nil  260,000 

Did  Dominion 4,430.000  3.965.000  nil  875,000 

Rav     8,815,281  7,614,114  7,808.766  7.749,509 

•Shannon    964,000  956.000  nil  nil 

Other  Arizona     25,954,310  24,232,675  20.032.410  22.829,806 

California: 

Mammoth      2,000.000  1.800.000  1,750,000  1.725.000 

Michigan: 

Calumet  &  Hecla     .  14,450,011  13.347.525  11,933,433  12.338.735 

Other  Lake  Superior  *  8.500,000  8,000,000  8,000,000  8.000.000 

Montana: 

Anaconda  28.400.000  20.400.000  12.400.000  11.175,000 

East  Butte     2,008,060  1.519.240  nil  1,676,360 

Nevada: 

Mason  Valley 1,528.813  1.465.000  1.516,725  1.417.717 

Nevada  Cons 7,239,978  6.850.186  7.253.337  6.439.984 

New  Mexico: 

Chino     6.984,457  7.193.262  7.343.757  6.824,127 

Utah: 

ItahCopper 19,262.856  19.909,097  18.127.154  18.796.012 

Eastern  smelters  * 2.521.800  2.200,000  2.000,000  2,000,000 

■  Total  reported 163,068.390     150,066,027     107,632,120     107,448,871 

Others,  estimated 24,682.420       22.182.000       20.000.000       20.000.000 

Total  United  States.  187.750.810  172.248.027  127.632.120     127.448.871 
Imports,   ore   and  concen- 
trates 16.820.020  15.607.586        9.484.II6 

Imports  in  blister,  etc  32,026.855  45.100.414  10.179.095 

Grand  total 236,597.685     232,956.027     147.295.331 

British  Columbia; 

Canada  Copper  Corpn ,,.  .  270,816  178,976  nil  212,772 

GranbyCons     3.159.284  3.030.929  3.147.886  3.836,770 

Mexico: 

Boleo     1.929.088  1,740,500  1.411,290  1,433,040 

Cananea      4,370.000  3,210.000  nil  nil 

Other  Foreign: 

Braden      6.750,000  5,002,000  6,015,000  4,512,000 

Crrro  de  Pasco 4.670.000  5.032.000  6.262.000  6.036.000 

Chile  8.250.000  6.114.000  6.250.000  8,036.000 

Cape  Copper      396.825  359.350  363.759  178,573 

Kyshlim  1.176,000  -1,379.000  752.640 

Katanga  5.643,775  5,246,950  4.850,120  5,445.360 

*  Estimated 

The  grand  total,  which  in  the  case  of  May  was  236,- 
597,685  lb.,  includes,  under  "Imports  in  ore  and  blister 
copper"  the  production  of  such  companies  as  Canada 
Copper,  Granby,  Cananea,  Braden,  Cerro  de  Pasco 
and  Chile.  As  a  matter  of  record,  however,  the  indi- 
vidual figures  are  given  after  the  total.  We  also  report 
the  production  of  the  Boleo,  Cape  Copper,  Kyshtim  and 
Katanga  companies,  whose  copper  does  not  come  here. 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  United  States  Department  of  Commerce.  Kenne-, 
cott  production  May  to  August  was  7,208,000;  5,848,000;' 
3, .580,000;  and  7,048,000  lb.,  respectively. 

The  total  production  of  the  United  States  for  the  first 
eight  months  of  1917  was  as  follows: 

March  191.211.648 

Annl  188,685,898 

v/.v  187.750,810 

Inlv  I27,6]2.I20 

■a!i«u.<  I  "■♦*«■«" 

T„.,l  I.H4.4M.$*J 
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Spreader  for  Drift  Set  in  Swelling 
Ground 

The  practice  of  standing  drift  timber  sets  on  sills  in 
welling  ground  has  been  to  a  large  extent  discontinued 
n  account  of  the  effect  of  bowing  that  is  difficult  to  re- 
air.  In  many  cases  the  posts  are  simply  stood  on  foot 
locks  but  where  side  pressure,  as  well  as  swelling  from 
elow,  occurs,  spreaders,  such  as  are  shown  in  the  draw- 
ng,  have  proved  effective.  They  are  in  two  pieces,  each 
ramed  with  a  tenon  on  one  end  to  catch  the  post,  as 
hown  in  drawing,  and  with  a  bevel  where  they  meet  at 


A   DRIFT-POST   SPREADER   FOR   SWELI.IXG   GROUND 

he  center  of  the  drift.  Any  pressure  from  below 
i^ould  tend  to  raise  them  and  push  the  bottom  of  the 
losts  outward  against  the  blocks;  likewise  any  pressure 
rom  the  sides  would  tend  to  force  them  downward 
.gainst  the  solid  bottom  and  an  equilibrium  is  main- 
ained  until  the  timbers  either  fail  or  are  relieved.  Such 
preaders  have  the  advantage  of  being  conveniently 
eplaced  under  a  track  without  interfering  with  tram- 
ning. 


A  Hint  on  Grading  a  Sidehill  Road 

There  are  relatively  few  road  builders  who  know  how 
0  grade  a  road  on  a  steep  sidehill  in  the  most  eco- 
lomical  manner.  According  to  Engineering  and  Con- 
racting,  Sept.  5,  1917,  if  the  hill  is  so  steep  that  a  team 
)f  horses  cannot  travel  along  it,  one  ordinarily  sees  a 
rang  of  pick  and  shovel  men  excavating  the  roadway, 
ind  not  infrequently  the  men  carry  the  excavation  to 
rrade  without  the  assistance  of  horses  or  machinery.  A 
•cad  builder  experienced  in  mountain  work  may  first  at- 
ack  a  steep  sidehill  by  handwork,  but  he  does  so  only  to 
)uild  a  narrow  path  along  which  a  single  horse  can  walk, 
rhereafter  there  is  ivo  more  picking  and  shoveling. 


A  pioneer  path,  as  it  may  be  called,  is  first  graded 
by  hand  on  the  sidehill  along  the  upper  slope  stakes. 
Then  a  one-horse,  sidehill  plow  starts  plowing  and 
widening  the  path  to  about  3  ft.  by  casting  the  earth 
down  hill.  The  next  step  is  to  use  a  Ught  single- 
horse  V.  The  V  should  be  shod  and  have  a  sharp  cut- 
ting edge  at  the  front,  and  should  be  so  attached  to  the 
singletree  as  to  tend  to  crowd  into  the  side  of  the  hill. 
After  grading  a  width  of  about  5  ft.  a  two-horse  plow 
can  be  used,  followed  by  a  two-horse  V  to  shove  the 
earth  down  hill.  The  ne.xt  step  is  to  use  a  light  road 
grader  drawn  by  two  to  four  horses.  The  foregoing  ap- 
plies to  roadways  up  to,  say,  12  ft.  wide.  If  the  road 
is  wider  and  fairly  long  a  steam  shovel  or  a  power 
scraper  is  usually  more  economical  than  team  work. 


Template  for  Measuring  Drift 

By  C.  a.  Hutchinson 

Whenever  a  drift  or  crosscut  is  driven  on  contract, 
there  is  likely  to  be  an  argument  on  "measuring-up"  day 
as  to  where  the  end  of  the  tape  should  be  held  at  the 
breast  in  order  to  give  full  distance  for  the  work  done 
and  yet  not  pay  for  more.  In  Mexico  the  miners  have 
to  be  watched  in  order  to  make  them  keep  the  drift 
bottoms  down  to  grade  and  the  backs  high  enough  and, 
in  fact,  to  deter  them  from  "finishing"  a  drift  by 
"running  it  up  to  a  point."     Each  time  a  measurement 


FOLDING    TEMPLATE    FOR    CONTRACT    DRIFTS 


is  made  for  cvele  there  is  an  argument,  so  the  "cuele 
board"  or  template  was  constructed. 

The  cuele  board  is  a  folding,  wooden  frame  made  ac- 
cording to  the  contracted  size  of  a  drift.  If,  for  ex- 
ample, the  drift  is  to  be  4  x  6  ft.  in  the  clear,  8-in. 
timbers  to  be  placed  in  sets  each  4  ft.  between  the  posts 
at  the  cap  with  a  12-in.  batter  to  the  posts,  the  tem- 
plate would  correspond  in  size  to  the  outside  dimen- 
sions shown  in  the  accompanying  sketch,  plus  the  thick- 
ness of  lagging  used.  If  no  timber  is  to  be  used,  the 
template  would  be  made  to  approximate  the  proper  drift 
dimensions  and  shape. 
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The  center  of  this  template,  when  stood  in  a  vertical 
position  at  the  farthest  point  ahead  in  a  drift  to  which 
it  can  be  made  to  pass  continuously  in  this  position,  is 
the  cuele  or  distance  upon  which  pa>Tnent  is  to  be  made. 
A  "bump"  in  the  back  or  wall  may  stop  the  passage  of 
the  template  10  ft.  back  from  the  breast,  but  "quien 
tienc  la  culpa"?  That's  the  distance  the  contractor  has 
completed  ready  for  payment. 


Mounting  Blueprints  on  Muslin 

Maps  and  plans  on  paper  frequently  fail  by  tearing 
or  wearing  due  to  hard  usage.  Sensitized  cloth 
has  been  employed  more  or  less  successfully,  but  it 
has  its  disadvantages  due  to  the  fact  that  the  cloth  is 
generally  of  poor  quality  and  tears  easily.  Further- 
more, if  allowed  to  stand  for  some  time  before  being 
used,  the  sensitizing  solution  causes  the  cloth  to  rot. 
A  much  better  and  not  too  difficult  method  is  to  mount 
the  paper  print  upon  cloth,  says  Milton  Harris  in  Engi- 
neenng  Neics-Record,  Sept.  27.  Large  wall  maps  hang 
better  and  are  much  less  liable  to  be  harmed  when 
mounted  in  this  way  than  when  left  unmounted. 

The  print  should  be  made  upon  "medium"  weight 
paper  unless  an  extra  strong  sheet  is  desired.  While  the 
printing  is  going  on,  a  helper  can  prepare  the  cloth 
backing.  Unbleached  muslin  that  sells  at  about  10c.  per 
yd.  is  ordinarily  used.  Select  a  smooth  board,  larger 
than  the  size  of  the  print  to  be  mounted,  and  clean  it 
thoroughly.  A  drafting  board  or  the  top  of  a  drafting 
table  is  excellent  for  this  purpose — provided  it  is  not 
cedar,  for  cedar  will  stain  the  prints.  Fasten  the  cloth 
on  this  board  with  4-oz.  carpet  tacks  spaced  about  2 
in.  apart,,  and  driven  only  partially  home,  so  as  to  be 
easily  pulled.  Tack  one  edge  of  the  cloth  down,  stretch- 
ing is  smooth  but  not  too  tightly,  for  the  paper  contracts 
on  dryingout  and  will  crack  if  there  is  not  enough  "give" 
to  the  cloth.  Follow  around  the  edge  of  the  cloth  until  it 
is  completely  tacked  down.  It  should  now  present  a 
smooth  surface  and  is  ready  for  the  mount.  If  many 
prints  are  to  be  mounted  it  may  be  an  advantage  to  set 
several  boards,  end  to  end,  and  tack  the  cloth  over  their 
entire  length.  In  this  manner  considerable  cloth  can  be 
saved. 

After  washing  the  prints  they  should  be  taken  from 
the  final  bath  and  the  excess  water  blotted  from  both 
sides  with  a  dry  towel  or  cloth.  If  the  print  has  been 
made  some  time  previously  and  is  dry,  immerse  it  in 
water  for  two  or  three  minutes — or  until  it  is  thor- 
oughly wet — then  remove  it  and  proceed  as  above.  Lay 
the  print  carefully  down  on  a  clean  table  top  or  board 
and  apply  a  thin  but  even  coating  of  pa.ste.  making  sure 
that  the  edges  and  corners  have  received  their  share. 
The  paste  should  be  a  fresh,  .stiff  corn-starch  paste  or 
fresh  wall-paper  paste.  "Kodak  adhesive,"  a  trade  com- 
pound, has  been  found  to  be  an  excellent  paste  when 
made  according  to  directions.  Glue  or  library  paste  is 
unsatisfactory  and  should  not  be  used. 

Pick  the  paper  up  carefully  and  while  one  man  holds 
an  edge  above  the  cloth,  the  other,  on  the  opposite  side 
of  the  table,  should  take  the  lowered  edge  and  paste  it 
down — using  a  stiff  kalsomine  or  large,  flat  paint  brush. 
Brush  the  paper  down,  working  away  from  the  body 
with  short  .strokes,  the  helper  slowly  lowering  his  end. 
In  this  manner  the  brush  will  drive  out  all  air  bubbles 


and  make  a  uniformly  smooth  job.  After  the  paper  is 
brushed  fast,  take  a  stiff  clothes  brush  and  gently  pat 
the  edges  down,  thus  insuring  a  perfect  contact  at  the 
vulnerable  point. 

The  print  should  dry  slowly  in  an  even,  moderate 
temperature  for  at  least  36  hours.  The  print  can  then 
be  trimmed.  If  a  Van  Dyke  print,  corrections,  if  any, 
should  be  applied  at  this  time,  using  ordinary  black 
drawing  ink.  A  job  completed  for  the  county  assessor's 
office  at  Benton  County,  Ore.,  cost  0.073c.  per  sq.ft. 
The  prints  were  Van  Dykes  made  from  Van  Dyke 
negatives  which  were  several  years  old.  Each  print 
was  about  36  x  36  inches. 


Priming  a  Centrifugal  Pump 

A  13,500-gal.  centrifugal  pump  was  difficult  to  prime 
and  lost  its  suction  frequently.  It  was  Hsed  to  lift  water 
to  a  tank  for  supplying  the  jet  condensers,  and  it  was 
essential  that  the  supply  be  constant.  How  the  difficul- 
ties were  overcome  by  a  system  of  piping  is  shown  in  the 
illustration-  contributed  by  E.  S.  Ray  in  Power,  Oct.  2, 


''•■To  Condenser 


'^ : 


\Ai'lTM  KOR  PKl.Ml.Mi   nKHI\KI>  KIH'M   I.IVI-;  I'MNnKNSB 


l'.U7.     The  pipe  so  marked  was  connected  to  the  col 
denser,  which  was  always  working  before  this  pump  w( 
required.     Before  starting,  all  the  valves  were  opened 
for  a  short  time  to  exhaust  the  air,  but  when  the  pump 
was  working  up  to  speed  valves  .4  and  U  were  closed  and 
B  left  about  one-quarter  turn  open  and  C  and  E  left 
wide  open.     With   the  pump   working   properly,  watei 
discharged  from  pipe  C„  but  if  it  failed  no  water  dis 
charged  from  this  pipe,  so  it  acted  as  a  telltale.     T 
check   valve   prevented   any   back   flow  of  air   into   t! 
pump  or  piping. 


In  Rrlinine  Timber  Sets  "loniritudinjil"  cnps  may  be  uati 
••fTprtivply.  rinced  pBrnllel  to  the  drift  undor  the  old  set 
nnd  supported  by  posts  every  6  or  8  ft.,  a  better  distributidl- 
of  the  weight  is  obtained. 
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The  adjournment  of  Congress  on  Oct.  6  was  preceded 
by  a  dramatic  debate  on  the  question  of  expelling  Sen- 
ator La  Follette  for  disloj-alty;  his  conduct  is  to  be 
investigated  by  a  special  committee;  the  soldiers' 
and  sailors'  civil  rights  bill  passed  the  House.  The 
embargo  against  neutrals  has  been  tightened  and 
no  coal  will  be  allowed  those  suspected  of  supply- 
ing Germany.  Hoover  is  to  be  aided  by  the  Secret 
Service  in  enforcing  the  provisions  of  the  Food 
bill.  The  navy  has  opened  the  most  powerful  radio 
station  in  the  world  in  Hawaii;  an  American  destroyer 
accidentally  fired  on  an  Italian  submarine.  Jesus 
Martinez,  the  Mexican  vice-consul  at  New  York,  was 
arrested  for  refusing  to  comply  with  the  requirements 
of  the  draft  law. 

England  has  prohibited  exports  to  northern  neutrals; 
the  cruiser  "Drake"  was  torpedoed  off  the  Irish  coast; 
further  important  gains  were  made  by  Haig  near  Ypres 
on  the  Passchendaele-Gheluvelt  Ridge.  In  France, 
Malvy,  the  minister  of  the  interior,  has  been  accused  of 
being  a  German  spy;  Bolo  Pasha  has  been  charged  with 
attempting  to  bring  about  a  separate  peace  through  cor- 
rupting the  press.  Kerensky  has  formed  a  coali- 
tion cabinet  in  defiance  of  the  Russian  Congress  who 
wish  certain  elements  ignored.  The  Kaiser  has  been 
warned  by  Pope  Benedict  against  an  extension  of  air 
raiding;  a  German  wireless  station  has  been  opened  in 
Willemstad,  Curasao,  and  now  handles  the  oversea 
service  from  Nauen,  Germany.  Uruguay  and  Peru 
have  broken  with  Germany  and  Guatemala  has  evicted 
German  editors. 


Recommendation  of  War  Convention 
of  Business  Men 

The  recent  War  Convention  of  business  men  held  at 
Atlantic  City,  N.  J.,  went  on  record  in  favor  of  payment 
of  war  taxes  in  quarterly  instalments  and  in  favor  of 
giving  opportunity  to  producers  to  present  the  facts  of 
production  costs  in  the  process  of  Federal  price  fixing. 
It  advocated  the  adoption,  by  Congress,  of  the  proposed 
legislation  authorizing  the  suspension  of  the  Federal 
shipping  laws  so  that  foreign  vessels  may  be  admitted 
to  our  coastwise  trade,  thus  releasing  American  vessels 
for  transport  service;  it  strongly  urged  the  immediate 
construction  of  more  ships ;  it  condemned  profiteering ; 
it  proposed  the  creation  of  a  Federal  arbitration  board 
to  settle  industrial  disputes  during  the  war;  it  extended 
sympathy  and  support  to  Russia. 

A  resolution  to  maintain  existing  industrial  condi- 
tions, as  advocated  by  the  Secretary  of  Labor,  was  in- 
dorsed; the  convention  reiterated  the  National  Cham- 
ber's conviction  that  universal  military  training  is 
essential  to  the  future  safety  and  success  of  the  nation ; 
it  urged  cooperation  for  the  naturalization  of  resident 
aliens;  it  advocated  the  creation  of  committees  to  rep- 
resent each  trade  and  industry  in  dealing  with  the  Fed- 


eral authorities.  Extension  of  the  Federal  employment 
service  in  the  Department  of  Labor  was  recommended, 
as  was  also  the  adoption  of  the  summer  "daylight-sav- 
ing" plan.  It  was  urged  that  the  Government  take  such 
steps  as  may  be  necessary  to  maintain  the  parity  of  the 
American   dollar. 

Passage  by  Congress  of  the  Webb  bill  was  askec"  to 
permit  Americans  to  cooperate  for  export  trade. 
Greater  economy  in  the  retail  distribution  of  commodi- 
ties was  advocated;  highway  improvement  as  a  war 
measure  was  recommended,  and  the  creation  of  a  com- 
mission to  study  conditions  abroad  was  suggested.  The 
convention  urged  the  calling  of  war  meetings  of  organi- 
zations which  are  members  of  the  United  States 
Chamber  of  Commerce  and  expressed  the  hope  that  the 
International  Congress  of  Chambers  of  Commerce 
might  be  held  in  the  near  future. 


World  Embargo  Against  Germany 

Exportation  of  all  articles  to  Sweden,  Norway,  Den- 
mark and  Netherlands  has  been  absolutely  prohibited 
by  Great  Britain.  The  only  thing  excepted  is  printed 
matter,  this  doubtless  to  insure  that  Germany  may  keep 
posted  on  what  the  rest  of  the  world  thinks  of  her.  This 
British  step,  following  the  similar  action  taken  by  this 
country  upon  July  15  last,  is  looked  upon  as  the  opening 
of  an  Anglo-American  campaign  to  guarantee  the  con:- 
plete  stoppage  of  Germany's  supplies.  It  is  still  possible 
that  some  goods  will  reach  the  northern  neutrals  from 
South  America.  To  guard  against  this,  the  Exports 
Administrative  Board  announces  that  not  only  will 
bunker  coal  be  refused  to  vessels  bound  for  European 
neutral  ports  with  cargoes  of  goods  which  might  find 
their  way  to  Germany,  but  vessels  bound  for  South 
American  ports  will  likewise  be  refused  coal  if  the  com- 
mander does  not  agree  on  his  return  to  have  on  board 
a  cargo  which  may  be  approved  by  the  board,  or  which 
is  destined  for  a  country  other  than  one  of  the  border 
neutrals. 


Embargo  List  Revised 

The  Exports  Administrative  Board  has  announced 
that  brass,  bronze  and  caustic  soda  have  been  added 
to  the  list  of  commodities  requiring  licenses  before  be- 
ing exported  to  any  country  of  the  world.  It  has  further 
published  a  list  of  over  600  articles  which  it  has  decided 
do  not  require  an  export  license  under  the  President's 
proclamation  of  Aug.  27,  1917,  except  when  shipped  to 
Germany,  her  allies  or  neutral  countries  of  Europe.  In- 
cluded in  this  list  are  the  following: 

Acetic  acid,  acetic  anhydrine,  acetate  of  lead,  acetate  of 
cobalt,  acetate  of  lime,  acetate  of  soda,  acid  (tartaric  or 
hydrofluoric),  air  coiiipressor  and  parts,  aluminum  paint, 
ammonia  condensers,  ammonia  valves  and  pipe  fittinjrs, 
amorphous  phosphorus,  antimony  (black),  asphalt,  arsenic, 
asbestos,  asbestos  paper  and  pulp,  balata  sheets,  bauxite 
ore,    bismuth    subgallic,    bichromate    of    soda,    bora.x,    boric 
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acid,  bromide  (soda),  calcium  carbide,  calcium  chloride, 
chrome  alum,  copper  paint,  creosote,  dredpinK  buckets 
(iron),  elevator  machinery  and  repair  parts,  fire  clay,  ger- 
man  silver,  frilsonite,  glacial  acetic  acid,  glauber  salts,  gold 
enamel,  hydrogen  pero.xide,  hydrated  lime,  hyposulphite  of 
soda,  iodine,  iron  bands,  bars  and  castings,  iron  pipe  and 
pipe  fittings,  iron  hose  fittings,  iron  plates  or  sheets  under 
'g  in.  thick,  iron  rivets,  valves  and  wire,  jacks,  magnesia, 
machinery  (concrete),  metal  valves,  oxalic  acid,  oxide-of- 
iron  paint,  phenolphthalein.  phosphorus,  phosphate  (so- 
dium), pipe  (galvanized),  precision  tools  (hand),  pyrom- 
eters, rails  (steel),  railroad  cars,  railroad  picks,  rubber, 
rubber  cement,  salammoniac,  saw  blades,  silicate  of  soda, 
silex,  silverware,  soapstone  slabs,  soda  ash,  sodium  fluoride, 
steam  traps,  steam  locomotives,  stocks  and  dies,  steel  hoists, 
steel  plates  or  sheets  under  Va  in.  thick,  strontium  bromide 
and  carbonate,  taps  and  dies  (hand),  yellow  phosphorus, 
zinc  white  in  oil,  zinc  oxide. 

No  licenses  whatever  will  be  4  i  nted  to  sailing  vessels 
passing  through  the  war  zone  though  the  goods 

themselves  may  already  have  bee.i  licensed. 


State  Fuel  Administrators  Appointecd 

The  following  appointments  of  state  fuel  adminis- 
trators are  announced  by  Dr.  Garfield: 

S.  P.  Kennedy,  Anni.ston,  Ala. ;  Thomas  W.  Russell, 
Hartford,  Conn.;  Dr.  L.  G.  Hardman,  Commerce,  Ga. ; 
Charles  W.  Webster,  Waucoma,  Iowa;  Emer.son  T. 
Carey,  Hutchinson,  Kan.;  J.  H.  Hamlen,  Portland.  Me.; 
James  J.  Storrow,  Boston,  Mass.;  M.  J.  Swindlehurst, 
Helena,  Mont.;  Charles  M.  Floyd,  Manchester,  N.  H.; 
A.  W.  McAllister,  Greensboro,  N.  C;  Harry  R.  Conn, 
Van  Wert,  Ohio;  P.  A.  Norris,  Ada,  Okla. ;  George  H. 
Holmes,  Providence,  R.  I.;  W.  W.  Armstrong,  Salt  Lake 
City,  Utah ;  H.  J.  M.  Jones,  Montpelier,  Vt. ;  W.  N.  Fitz- 
gerald, Milwaukee,  Wis.;  E.  H.  Walker,  Car.son  City, 
Nev.,  David  Whitcomb,  Seattle,  Wash.;  and  Frank  R. 
Gooding,  Gooding,  Idaho.  The  New  England  States  will 
be  under  the  general  direction  of  James  J.  Storrow,  who, 
with  the  several  state  representatives,  will  constitute 
the  New  England  fuel  committee. 


Retail  Coal  Profits  Defined 

The  recent  order  of  the  Fuel  Administrator,  Dr. 
Harrj-  A.  Garfield,  defining  the  profits  of  retail  coal  and 
coke  dealers  throughout  the  country,  is  e.\pected  to  effect 
an  immediate  decrease  in  the  prices  now  charged  the 
consumer.     The  text  of  the  order  follows: 

On  and  after  the  first  day  of  October,  1917,  in  making 
prices  and  sales  to  consumers,  the  retail  gross  margin  (as 
hereinafter  defined)  added  by  any  retail  dealer  to  the 
average  cost  (determined  ns  hereinafter  provided)  of 
any  size  or  grade  of  coal  or  coke  for  each  class  of 
business  shall  not  exceed  the  average  gross  margin 
added  by  such  dealer  for  the  same  size  or  grade  for 
each  class  of  business  during  the  calendar  year  1!M.">, 
plus  ."iO-  of  retail  gross  margin  for  the  calendar  year 
1915;  provided,  however,  that  the  retail  gross  margin  added 
by  any  retail  dealer  shall  in  no  case  exceed  the  average 
n  Ided  by  such  dealer  for  the  same  size,  grade  and  class  of 
busine."*.")  during  July,  1917.  By  this  order  retailers  are 
reiiuire('  (o  fix  /i  retail  gro.ss  margin  which  may  be  loss 
than  but  shall  net  in  any  instance  exceed  the  margin  added 
by  them  in  1915,  plus  30'^  thereof. 

The  retail  margin  is  the  difference  between  the  price 
charged  by  n  retail  coal  or  coke  dealer  to  consumers  and 
the  average  cost  of  coal  or  coke  to  such  retailer,  free  on 
board  railroad  cars  at  his  railroad  siding,  yard,  pocket  or 
trestle,  when  such  coni  or  coke  is  receiveo  by  him  by  rail. 

A  similar  provLiion  la  made  when  the  coal  or  coke 
is  received  by  water.  The  order  provides  that  the 
average  cost  of  coal  or  coke  to  retail  dealers  shall  he 
ascertained 'by   them   for  each   size  and   grade  on   the 


first  and  sixteenth  days  of  each  month,  according  to  the 
following  method :  The  tonnage  and  average  cost  of  coal 
or  coke  on  hand  at  the  beginning  of  a  period  is  to  be 
combined  with  the  tonnage  and  average  cost  of  coal  or 
coke  received  during  the  period. 

Prosecution  in  the  courts  and  seizure  of  their  busi- 
nesses by  the  Government  face  retail  coal  dealers  who 
defy  the  provisions  of  this  order.  The  penalty  fixed 
by  the  Food  bill  for  such  offense  is  a  fine  of  not  more 
than  $5000  or  imprisonment  for  not  more  than  two 
years,  or  both.  "Each  independent  transaction,"  the  bill 
continues,  "shall  constitute  a  separate  offense." 


Machinery  Men  in  Liberty  Loan 
Campaign 

The  following  men  prominent  in  the  machinery  world 
constitute  the  machinery-  and  machine-tool-trades  divi- 
sion of  the  Greater  New  York  Liberty  Loan  Committee : 

J.  W.  Lane,  president  E.  W.  Bliss  Co.,  chairman;  Henry 
Prentiss,  president  Prentiss  Tool  and  Supply  Co.;  George 
Doubleday,  president  Ingersoll-Rand  Co.;  R.  L.  Patterson, 
president  American  Machine  and  Foundry  Co.;  C.  I.  Cor- 
nell, treasurer  Pratt  &  Whitney  Co.;  Henry  Fuller,  vice  pres- 
ident Fairbanks,  Morse  &  Co.;  John  H.  Lidgerwood,  presi- 
dent Lidgerwood  Manufacturing  Co.;  .A..  J.  Babcock,  presi- 
dent Manning,  Maxwell  &  Moore;  Norman  Dodge,  vice 
president  Mergenthaler  Linotype  Co.;  H.  R.  Swartz,  presi- 
dent Intertype  Corporation;  George  J.  Low,  F.  M.  Dyer  & 
Co.;   Charles  A.   Hirschberg,  Ingersoll-Rand  Company. 

The  bonds  of  the  second  issue  are  of  tw'o  kinds,  regis- 
tered and  coupon.  The  registered  bonds  will  be  regis- 
tered at  the  Treasury  in  the  names  of  their  owners. 
Checks  for  the  interest  on  these  will  be  mailed  from  the 
Treasury  to  the  owners  each  semiannual-interest  date. 
The  coupon  bonds  will  be  payable  to  bearer  and  will  have 
coupons  attached  for  the  interest.  The  latter  can  be 
cashed  like  a  Government  check  at  any  bank. 

Bonds  can  be  purchased  by  filling  out  an  application 
blank  made  on  the  form  prescribed  by  the  Secretary  o( 
the  Treasury,  which  can  be  obtained  from  any  bank  ov 
Liberty  Loan  committee,  and  sending  it  or  having  it 
sent  to  the  Treasury  of  the  L^nitcd  States  or  any  Fed- 
eral Reserve  Bank  or  branch  accompanied  by  the  pay- 
ment of  2'"r  of  the  amount  of  bonds  applied  for. 


Wanted  a  National  Junkman 

"The  nation  needs  a  national  'junkman',"  says  James 
Keeley,  the  editor  of  the  Chicago  Herald,  "although  I 
suppose  the  kingdom  over  which  he  would  rule  would 
be  de.scribcd  as  the  'National  Salvage  I)ei)artment.' 

"The  psychological  effect  of  the  creation  of  such  a  de- 
partment at  this  time,  contemporaneous  with  the  float- 
ing of  the  second  Lil)erty  Loan,  would  be  of  inestimable 
value.  It  would  be  the  Government's  guarantee  that,  in 
so  far  as  it  is  humanly  possible,  not  one  dollar  of  the 
millions  that  have  been — and  are  to  be — voted  for  ma- 
terials necessary  to  the  prosecution  of  the  war  will  be 
wasted.  It  would  be  an  official  assurance  that  every  dol- 
lar's worth  of  material  not  only  will  do  100  cents'  worth 
of  work  but  will  be  reemployed  until  the  vanishing  point 
is  reached. 

"Of  course,  the  army  and  navy  have  (]uartermasters' 
and  inspectors'  departments  to  look  after  the  collection 
and  disposal  of  material  after  it  has  been  'put  out  of 
action.'     In  peace  times  these  departments  have  worked 
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efficiently  and  according  to  regulations,  but  regulations 
of  peace  do  not  fit  war  conditions.  This  has  been  dem- 
onstrated on  the  other  side  of  the  Atlantic,  where  simi- 
lar departments  in  all  armies  have  given  place  to  inde- 
pendent organizations,  which  were  needed  to  prevent 
the  vanishing  into  thin  air  of  valuable  material,  disabled 
but  not  destroyed. 

"The  salvage  and  reclamation  of  every  fragment  of 
metal  on  the  fighting  line  in  the  rear  and  at  home  is  a 
vital  factor  of  transatlantic  governmental  activity. 
We  are  a  wasteful  nation,  and  the  sooner  we  learn  that 
material  of  all  kinds  is  so  precious  it  must  serve  over 
and  over  again,  the  sooner  we  will  be  doing  our  full 
share  in  the  great  campaign  outlined  by  President 
Wilson." 


War  Cost  and  Wealth 

"If  we  say  that  the  wealth  of  the  United  States  is 
$250,000,000,000,  and  that  our  personal  incomes  aggre- 
gate $40,000,000,000  per  year,  and  that  Congress  expects 
to  mortgage  this  wealth  and  tax  these  incomes  to  the 
extent  of  perhaps  $14,000,000,000  and  $3,500,000,000, 
respectively,  during  the  fiscal  year  1917-18,  our  minds 
give  the  statement  no  rational  reception,"  says  the 
Alexander  Hamilton  Institute.  "If  we  say,  however, 
that  the  taxes  will  be  10 '^c  of  our  incomes  and  that  the 
Government  bond  issues  will  be  equal  to  a  mortgage  of 
5.6%  of  our  national  wealth,  it  is  easy  to  calculate 
whether  or  not  each  one  of  us  personally  is  buying  his 
share  of  bonds  and  paying  his  proportion  of  taxes  to  the 
Federal  Government  in  addition  to  local  taxes. 

"On  the  basis  of  the  foregoing  estimates  the  national 
debt  of  the  United  States  next  June  per  inhabitant  will 
be  about  $126,  as  compared  with  nearly  $600  in  England 
and  France.  Russia  is  facing  a  financial  crisis  because 
of  lack  of  liquid  wealth  but,  owing  to  a  large  population, 
her  per  capita  debt  is  only  about  $125. 

"The  end  of  the  first  year  of  the  war  will  find  the 
United  States  Government  with  a  relatively  much 
smaller  debt  than  England  and  France.  Our  taxes  will 
amount  to  $31  per  capita,  which  is  nearly  as  heavy  as  in 
France  though  much  less  than  in  Great  Britain.  Since 
the  American  people  enjoy  a  much  larger  income  per 
person,  however,  the  per  cent,  of  ta.xes  on  our  incomes 
is  much  less  than  in  any  European  country." 


Industrial  Expansion  in  Austria 

The  chemical  industry  played  a  minor  part  in  the 
economic  life  of  Austria  prior  to  the  war,  and  under- 
takings in  the  line  were  few  and  small  compared  with 
those  in  Germany.  "On  the  outbreak  of  war  this  condi- 
tion was  realized  and  the  industry  has  since  undergone 
a  tremendous  revival  and  e.xpansion,"  to  use  the  words 
of  a  translation  from  the  German  by  the  Chemical  Trade 
Journal.  The  absence  of  certain  raw  materials,  such 
as  saltpeter,  caused  a  search  for  a  substitute.  New 
plants  were  erected  and  existing  ones  enlarged.  Nitric 
acid  and  nitrate  of  lime  were  made  from  air  on  a  scale 
undreamed  of  in  peace  times.  Sulphuric-acid  production 
was  enormously  increased.  Factories  were  built  to  make 
benzol,  toluol,  glycerine,  acetone  and  for  the  production 
of  sulphur  and  chlorine.  The  mineral  wealth  of  the 
country  was  exploited  to  a  much  greater  extent  than 


before ;  the  sulphuric-acid  industry  was  rendered  largely 
independent  of  foreign  pyrites;  and  lead,  copper  and 
other  metals  were  obtained.  The  Galician  petroleum 
wells  supplied  the  whole  of  the  Central  Powers  with 
oil  for  light,  power  and  lubrication. 


Camouflage  and  War  Risk  at  Sea 

The  art  of  camouflage  is  not  confined  to  land.  It  is 
used  at  sea  to  dodge  the  submarine.  It  will  be  a  factor 
in  marine  war-risk  insurance.  Deceptive  painting  of 
vessels  is  included  with  arming  and  smoke-box  equip- 
ment in  the  instructions  of  the  United  States  war-risk 
bureau.  Shipowners  who  disregard  these  instructions 
will  pay  higher  premiums  on  hulls  and  cargoes.  It  is 
said  that  painting  of  a  "chameleon"  sort  has  been  tried 
in  European  waters  with  success.  Instead  of  leaden  hue, 
liners  are  painted  in  squares  of  red,  green  and  brown 
with  a  sky-blue  background  so  that  at  a  distance  the 
vessel  blends  with  sky  and  sea.  To  reduce  visibility 
heavy  waves  are  painted  along  the  sides.  All  is  accord- 
ing to  formula  and  with  careful  study  of  each  ship's 
needs. 


Waterways  Must  Help  Railroads 

"Business  America,"  said  Walter  Parker,  of  the  De- 
partment of  Commerce,  at  the  Atlantic  City  business 
convention,  "must  augment  its  transportation  system 
and  reduce  it  to  a  dependable,  convenient  and  economic 
basis  if  domestic  markets  are  to  be  kept  in  order  and 
if  the  gate  to  foreign  markets  during  the  period  of 
keen  competition  after  the  war  is  to  be  kept  open. 
This  means  that  the  inland  navigable  waterways  of  the 
United  States  must  be  used  as  an  adjunct  to  the  rail- 
roads, and  in  coordination  with  the  railroads,  and  that 
a  system  of  transportation  must  be  developed  under 
which  transportation  lines  of  least  natural  resistance 
and  cost  of  operation,  in  relation  to  the  service  re- 
quired, will  function  without  friction  and  without 
unnecessary  restraint." 


Germans  Seek  To  Buy  Minerals 

"Germans  are  endeavoring  to  obtain  supplies  of  ma- 
terials for  munitions  and  building  from  different  parts 
of  the  world,"  said  Dr.  Christopher  Addison,  Great 
Britain's  minister  without  portfolio  in  charge  of  re- 
construction, in  the  course  of  a  recent  speech.  "The 
Germans  have  been  and  still  are  making  efforts  to 
acquire  control  of  great  mineral  deposits,  even  attempt- 
ing to  purchase  them  in  England  during  the  war." 


British  Steel  Industry  Expands 

About  $70,000,000  additional  capital  has  been  invested 
in  the  British  steel  industry  since  the  war  started,  ac- 
cording to  the  report  of  the  British  Steel  Smelters'  So- 
ciety. Production  does  not  satisfy  the  needs  of  the 
Government,  it  is  stated.  The  additional  plant  and  the 
demands  of  the  military  authorities  have  caused  a  short- 
age of  labor  and  many  men  have  been  brought  back 
from  the  army  to  help  supply  the  deficiency.  Thousands 
of  women  have  been  employed  in  the  steel  plants,  but 
there  are  many  positions  that  they  cannot  fill. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent 


Sulphuric  Acid  in  the  West 

Markets  for  sulphuric  acid  in  the  West  are  expanding 
on  a  scale  which  has  greatly  encouraged  all  operator.s  of 
smelteries  in  that  section,  according  to  A.  E.  Wells,  su- 
perintendent of  the  Salt  Lake  City  .station  of  the  United 
States  Bureau  of  Mines,  who  recently  visited  the  princi- 
pal plants  in  the  Northwest.  As  all  of  these  smelters 
have  had  to  face  complaints  regarding  smoke  damage,  he 
finds  that  they  are  ready  to  make  larger  investments  in 
acid  plants  even  when  small  profits  are  to  be  expected. 
Present  market  conditions  have  made  it  possible  for  do- 
mestic smelters  to  meet  practically  the  entire  demand  of 
the  Pacific  coast. 

The  smelters  in  the  intermountain  states  are  finding 
an  outlet  for  acid  through  the  manufacture  of  high-grade 
superphosphates  which  are  now  being  shipped  into  the 
Middle  West.  The  increasing  use  of  sulphuric  acid  in 
leaching  the  oxidized  overburden  at  the  Utah  Copper 
Co.'s  properties,  as  well  as  at  other  mines,  and  in  the 
leaching  of  sand  tailings  are  developments  on  which 
operators  are  pinning  their  hopes  of  greater  consump- 
tion. Many  are  confident,  according  to  Mr.  Wells,  that 
the  direct  application  of  sulphuric  acid  as  a  fertilizer  is 
sure  to  come  into  general  use  on  certain  soils,  thereby 
furnishing  a  larger  Western  market  for  the  byproduct. 
If  this  market  be  provided,  Mr.  Wells  believes  that  ex- 
isting smelteries  could  produce  12,000  tons  of  60  acid 
daily,  after  necessarj-  equipment  has  been  installed. 


nese  compounds  will  be  the  basis  of  important  research. 
The  greater  part  of  the  work  will  look  to  employing  in- 
termediate-grade alloys  in  making  steel.  Production 
of  allovs  in  the  electric  furnace  will  also  be  studied. 


Lake  Superior  Station  To  Study 
Alloy  Metals 

Sufficient  importance  is  attached  to  the  manganese  sit- 
uation by  the  United  States  Bureau  of  Mines  to  cause  it 
to  .set  aside  entirely  its  program  for  the  Lake  Superior 
station,  which  was  prepared  in  peace  times,  to  make  way 
for  a  study  of  alloy  metals.  Although  the  work  will  per- 
tain largely  to  manganese,  much  attention  is  to  be  given 
the  .study  of  substitutes  for  that  metal  in  making  steel. 
Edmund  Newton,  superintendent  of  the  new  station,  has 
returned  to  his  post  at  Minneapolis  after  extended  con- 
ferences with  Bureau  officials,  during  which  the  war- 
time program  of  the  Lake  Superior  station  was  formu- 
lated. 

As  the  first  step  the  Bureau  has  begun  a.ssembling  all 
available  information  regarding  the  character  and  quan- 
tity of  domestic  manganese  ores  and  their  mining  and 
concentration,  as  well  as  data  on  steel  manufacture. 
Particular  attention  i.s  to  be  given  to  a  .series  of  experi- 
ments on  a  basic  pig  iron  having  a  high  manganese  con- 
tent. It  is  hoped  to  demonstrate  that  the  use  of  such 
pig  iron  will  make  possible  the  addition  of  less  alloy  on 
account  of  the  largo  quantity  of  residual  manganese  in 
the  bath  metal.  Thermochemical  data  relating  to  man- 
ganese, and  its  compounds  are  to  be  determined.  The 
equilibria  of  certain  reaction.s  between  iron  and  manga- 


Testing  Chalcopyrite-Pyrrhotite  Ores 
of  Southern  Oregon 

Results  of  extensive  experiments  by  Will  H.  Coghill 
on  the  flotation  of  chalcopyrite  in  the  chalcopyrite- 
pyrrhotite  ores  of  southern  Oregon  are  to  be  announced 
in  the  near  future  by  the  United  States  Bureau  of 
Mines.  "Chalcopyrite  is  the  copper-bearing  mineral  at 
many  places  in  southern  Oregon ;  often  it  is  intimately 
associated  with  pyrrhotite  and  pyrite.  In  places  these 
two  gangue  minerals  form  as  much  as  7.5''<-  of  the  ore, 
so  that  the  vein  is  almost  wholly  sulphides,"  says  Mr. 
Coghill,  discussing  his  work.     Continuing,  he  says: 

Gravitation  methods  of  concentrating  the  copper-bearing 
mineral  cannot  be  applied  because  the  gangue  sulphides 
have  practically  the  same  density  as  chalcopyrite.  Magnetic 
separation  does  not  seem  practicable — assuming  that  the 
gangue  sulphides  can  be  made  to  respond  naturally  or  by  a 
preliminary  treatment  to  an  electromagnet — because  fine 
grinding  is  required  to  liberate  the  mineral  grains.  The 
methods  of  concentration  now  in  vogue  are  hand  sorting 
and  jigging,  which  eliminate  some  of  the  siliceous  gangue. 
An  inspection  of  the  smelter  returns  in  the  possession  of 
mine  operators  gives  the  impression  that  the  average  grade 
of  ore  shipped  runs  10 '^   copper. 

The  experiments  on  separating  the  chalcopyrite  from  the 
gangue  by  flotation  have  been  carried  through  the  prelim- 
inary laboratory  stage  with  flattering  results.  As  a  mill 
is  never  considered  complete  and  finished  until  the  orebody 
is  exhausted  and  the  mill  has  served  its  purpose,  so  in  this 
and  in  other  ore-testing  experiments  there  are  still  unde- 
termined factors.  However,  in  order  that  those  who  are 
interested  in  the  separation  of  sulphides  by  flotation  may 
have  the  results  of  the  laboratory  work  befote  them,  a  pre- 
liminary report  is  to  be  made  public  soon. 


Metal  Statistics  to  be  Furnished 
to  War  Industries  Board 

Arrangements  have  been  completed  whereby  the  prin- 
cipal producers  of  copper,  lead  and  zinc  will  furnish  each 
week,  through  the  United  States  Geological  Surv'ey.  con- 
fidential information  for  the  use  of  the  War  Industries 
Board.  As  to  this.  Director  George  Otis  Smith  said: 
"Judging  from  personal  interviews,  as  well  as  from  cor- 
respondence on  the  subject,  the  metal  industries  are 
anxious  to  coiiperate  most  heartily  and  most  effectively 
with  the  Government  at  this  time,  when  the  national 
need  for  war  materials  ifl  so  urgent."  C.  E.  Siebenthal 
will  compile  the  weekly  reports  fi>r  lead  and  spelter.  B. 
S.  Butler  will  handle  the  copper  figures. 


A  ronferonce  on  the  Explosives  .\rt  has  been  called  by 
V'nn  H.  Manning,  director  of  the  Tnited  States  Bureau  of 
Mines,  to  meet  in  Wn.shington  on  Oct.  If!  to  draw  up  the 
details  of  administering  the  act  Representatives  of  all  in- 
dustries anil  organizations  concerned  have  been  invited  to 
attend. 
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What  of  Copper  Supply? 

A  VALUED  correspondent  writes  us  expressing  sur- 
prise at  our  article  of  last  week  in  which  we  ven- 
tured the  opinion  that  23 ic.  for  copper  might  fail  to 
maintain  the  production  that  is  needed.  "Do  not  you 
know,"  says  he,  "that  producers  will  exert  themselves  to 
their  utmost?  Do  not  you  know  that  in  1916  producers 
realized  stupendous  profits  on  25c.  for  copper;  and,  con- 
sidering their  magnitude,  how  can  you  think  that  a  cut 
of  only  lie.  per  lb.  will  affect  the  situation  materially?" 

To  these  pertinent  questions  we  reply  that  every  pro- 
ducer with  whom  we  have  talked  has  expressed  the  in- 
tention of  exerting  all  possible  efforts.  And,  further- 
more, we  are  convinced  that  at  232C.  there  will  be  profits 
that  will  still  be  enormous,  although  not  so  large  as  in 
1916.  This  answers  the  questions.  However,  what 
neither  the  questions  nor  answers  have  brought  out  is 
a  feature  in  our  economics  that  has  not  been  adequately 
considered  heretofore. 

The  imperfect  view  of  the  situation  in  copper  is  due 
to  attention  being  centered  upon  the  big  producers 
while  the  miscellaneous  production  has  been  disregard- 
ed. Now  it  is  quite  true  that  the  big  producers  are 
responsible  for  the  major  part  of  the  production,  per- 
haps 90%  of  it,  but  the  output  of  the  small  producers 
is  not  inconsiderable  and  at  any  given  time,  when  the 
market  is  in  equilibrium,  their  output  has  a  great  deal 
to  do  with  determining  the  price.  It  may  be  considered, 
moreover,  that  when  the  market  is  in  equilibrium  there 
are  always  some  producers  who  are  simply  getting  a  new 
dollar  for  an  old  one. 

Now  it  is,  of  course,  impossible  to  say  positively 
whether  the  market  was  in  equilibrium  previous  to  the 
Government's  intervention.  Ever  since  1916,  when  cop- 
per began  to  be  contracted  in  stupendous  blocks  for  ex- 
cessively long  periods  ahead,  we  have  had  an  unbalanced 
market,  i.e.,  a  very  large  proportion  of  the  supply  was 
subtracted  and  quotations  were  subsequently  estab- 
lished on  relatively  small  transactions,  which  became 
higher  than  otherwise  they  would  have  been.  This  was 
to  the  advantage  of  the  small  producers,  who  dispose 
generally  of  their  product  on  the  quotational  average. 
Thus,  in  comparing  with  1916,  while  the  big  producers 
set  23Ac.  against  25c.,  the  small  producers  set  it  against 
27.2c.  Just  before  the  Government's  announcement  the 
price  for  copper  had  sunk  to  24c.  but  had  rallied  to 
26ic.  on  very  small  buying.  Conditions  for  several 
months  previous  had  been  extraordinarily  confused. 
There  had  been  a  prolonged  absence  of  important  buy- 
ing, production  had  been  seriously  curtailed  by  the 
strikes,  and  the  uncertainty  respecting  the  policy  of 
Washington  overshadowed  everything.  It  is  probable 
that  the  market  was  not  in  a  condition  of  equilibrium, 
for  it  did  not  exhibit  the  essential  condition  and  in- 
fallible index,  viz.,  an  accumulation  of  unsold  stock, 
but  at  the  beginning  of  1917  there  were  plenty  of  signs 
that  it  was  on  the  way  to  regaining  a  normal  state. 


The  prices  for  copper  that  prevailed  in  1916  un- 
doubtedly brought  out  a  surplus  production.  This  was 
manifest  in  the  statistics  of  blister-copper  production 
and  also  in  the  reports  of  accumulations  of  ore  in  the 
hands  of  smelters,  so  that  the  latter  refused  to  take  in 
more  ore.  Since  then,  however,  there  has  been  a 
change.  The  cost  of  production  has  increased,  the  sup- 
ply of  labor  has  decreased,  the  price  for  copper  has 
shrunk,  and  smelters  have  reported  that  the  supply  of 
ore  offered  to  them  is  less  bountiful.  This  tends  to 
indicate  that  under  recent  conditions  the  sundry  sup- 
plies of  copper  have  shown  a  tendency  to  contract. 

Now,  three  years  ago,  even  one  year  ago,  any  sug- 
gestion that  a  price  around  25c.  would  be  anything  but 
a  stimulus  to  unrestrained  production  would  have  been 
regarded  as  humorous.  It  is  not  so  today.  We  are  in- 
formed respecting  at  least  one  company  of  considerable 
output  whose  present  cost  is  23c.  per  lb.,  and  it  is  not 
unlikely  that  one  of  our  major  districts,  viz.,  Clifton- 
Morenci,  is  actually  confronted  with  conditions  that 
may  make  the  present  price  an  unprofitable  one.  The 
mines  of  that  district  are  still  idle,  their  labor  troubles 
not  yet  having  been  settled. 

Another  direction  in  which  contraction  of  copper  sup- 
ply may  be  feared  is  in  the  importation  from  South 
America.  Some  of  that  copper  is  high-cost  copper  and 
natural  difficulties  have  been  further  enhanced  by  the 
depreciation  in  those  countries  of  the  American  dollar. 
Quite  aside  from  that,  however,  is  the  fact  that  our 
business  in  crude  copper  with  those  countries  has  been 
built  up  by  dint  of  hard  effort  and  by  the  creation  of 
complicated  market  machinery.  That  machinery  cannot 
be  wrecked,  as  it  has  been,  without  interfering  with 
the  supply. 

The  feature  in  the  economics  of  the  situation  that 
has  been  overlooked  is  this:  The  same  inflation  that 
affects  price  also  affects  costs  and  in  doing  so  widens 
the  spread  among  the  costs  of  the  several  producers. 
Thus,  if  before  the  war  one  producer  had  a  cost  of  10c. 
and  another  a  cost  of  15c.,  their  present  costs  might  be 
16  and  24c.  respectively.  The  high-cost  producer  would 
be  losing  money  at  23ic.  just  as  formerly  he  lost  money 
at  14ic.,  but  the  low-cost  producer  would  be  making  9c. 
per  lb.  profit  against  4ic.  formerly.  This  illustrates 
how  such  companies  as  Anaconda  and  Utah,  and  the 
other  porphyries  can  properly  regard  23  k.  as  a  reas- 
onable, even  generous,  price,  and  how  they  may  continue 
to  show  earnings  not  very  much  short  of  their  stu- 
pendous returns  in  1916  when  they  got  25c.  for  their 
copper,  while  a  small  producer  who  got  27.2c.  in  1916 
and  made  a  moderate  profit  may  lose  money  at  23ic. 
and  even  may  be  compelled  to  suspend  production. 

If  there  were  a  free  market  for  copper  and  if  pro- 
duction had  begun  to  exceed  demand,  with  the  result 
that  prices  were  declining,  small  producers  would  be- 
gin to  be  extinguished  and  nrodnction  trimmed  down 
to  fit  the  demand  at  figures  that  would  still  leave  very 
fine   margins   for  the   big   producers.     We   mean,   of 
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course,  margins  expressed  in  dollars  and  distributed  as 
such  in  dividends,  not  losing  sight  of  the  fact  that  the 
stockholders  receiving  those  dividends  would  not  be 
able  to  buy  with  them  any  more  than  with  the  smaller 
dividends  of  yore. 

It  may  be  suggested  that  the  big  producers,  who  find 
23^c.  a  satisfactory  price,  will  produce  all  the  copper 
that  is  needed,  increasing  their  output  if  necessary.  It 
is  doubtful  if  they  can.  Early  in  this  year  it  began  to 
look  as  if  they  had  reached  the  limit  of  their  capacity. 
Their  plants  and  personnels  had  both  been  strained  to 
the  utmost,  and  their  ability  was  showing  signs  of  de- 
terioration. Nine  months  ago  It  was  forecasted  ac- 
curately that  consumers  had  overbought,  but  the  other 
forecast  of  a  further  increase  in  production  was  early 
known  to  be  wrong.  Whatever  be  the  contributory 
causes,  and  they  are  most  complex,  the  plain  fact  re- 
mains that  at  the  present  time  we  do  not  possess  enough 
copper  and  domestic  consumers  have  been  officially  told 
that  during  the  next  three  months  at  least  they  must 
get  along  with  a  curtailed  supply. 


Bungling  Legislation 

THE  House  of  Representatives  enacted  the  most 
colossal  revenue  bill  in  the  history  of  the  United 
States,  without  giving  any  intelligent  consideration  to 
the  subject  and  without  knowing  just  what  it  was 
doing.  This  was  admitted  by  the  leaders  of  the  House, 
who  said  that  they  were  leaving  it  to  the  Senate  to 
study  the  question  and  fix  things  up.  The  Senate  did 
so  and  framed  and  enacted  a  bill  that  was  admittedly 
a  great  improvement  over  what  the  House  of  Repre- 
sentatives had  done  blindly.  Then  came  the  question 
of  reconciling  the  differences  in  the  bills  passed  by 
the  House  and  by  the  Senate,  which,  as  usual,  was 
attended  to  in  a  conference  between  delegates  of  the 
two  bodies.  These  delegates,  or  conferees,  rewrote  the 
bill  entirely  with  respect  to  its  major  chapter  and 
made  radical  changes  in  other  details.  The  revised 
bill,  as  drafted  by  the  conferees,  went  back  to  the  two 
legislative  bodies,  which  adopted  it  unanimously  and 
without  any  previous  discussion  except  a  few  remarks  of 
a  perfunctor\-  character.  Members  of  both  *he  Senate  and 
the  House  said  that  there  were  provisions  in  the  bill  that 
were  highly  unjust,  dangerous  and,  in  brief,  "prrfectly 
rotten,"  but  they  said,  "Let's  pass  them,  enact  them  into 
law.  and  then  repeal  them  when  we  meet  again." 

This  is  a  curious  side  light,  or  should  we  rather 
say  spot  light,  upon  the  fidelity  of  mentality  of  the 
legislative  body  of  the  Great  Republic.  Any  person 
of  decision  and  habit  of  clear  thinking  would  say  that 
if  something  is  known  to  be  bad,  the  logicrd  thing 
to  do  would  be  to  refuse  to  enact  it.  But  to  enact 
it  with  the  avowed  intention  of  repealing  it  a  few 
months  later  is  humorous.  It  is  as  if  one  had  a  glass 
vase  on  a  table  that  it  was  desired  to  clear  off  and 
should  say,  "I  will  sweep  off  everything  to  the  floor, 
the  vase  included.  It  is  true  that  I  do  no*  desire 
to  break  the  vase,  but,  nevertheless,  I  am  going  to 
do  so,  considering  that  I  can  pick  up  the  pieces  and 
stick  them  together  again."  Yet  when  similar  ex- 
hibitions of  thought  are  communicated  to  us  from  the 
Congress  of  Workmen's  and  Soldiers'  Delegates  in 
Petrngriid,    we    find    it   highly    humorous. 


While  the  revenue  bill  was  in  conference  an  articl< 
crept  in  that  seems  to  require  the  professional  man — th( 
lawyer,  surgeon  or  engineer — and  the  salaried  man  t( 
pay  a  tax  of  8''r  on  professional  or  occupational  income 
in  excess  of  $6000,  this  tax  being  in  addition  to  the  regu 
lar  income  tax  on  a  graduated  scale.  Nobody — not  ever 
the  conferees — seems  to  know  just  how  this  article  was 
introduced  and  there  is  doubt  respecting  its  meaninf 
and  application,  wherefore  there  will  probably  be  liti' 
gation  regarding  it. 

The  point  to  which  we  now  call  attention  is  this 
Here  is  a  tax  that  may  fall  grievously  and  unfairly 
upon  an  important  class  of  people.  It  was  not  origi 
nally  introduced  or  debated  in  either  house  of  Congress 
It  was  subsequently  written  in  by  a  joint  committee 
and  when  its  revised  bill  was  referred  back  to  the  twc 
houses  they  adopted  it  without  knowing  what  it  con 
tained.  One  hundred  and  forty-two  years  ago  we  re 
volted  on  the  grievance  of  taxation  without  representa- 
tion. We  now  seem  to  have  got  taxation  by  star-cham- 
ber proceedings  with  our  duly  elected  representatives 
mechanically  assenting  and  not  knowing  what  they  art 
doing. 


The  Special  Tax  on  Professional  Men 

WE  HAVE  above  referred  to  the  special  tax  or 
salaried  and  professional  men  that  was  slipped 
into  the  revenue  bill  by  the  conferees  and  adopted  b\ 
Congress  without  debate.  In  behalf  of  a  large  class  oi 
professional  men  we  protest  against  this  tax.  We  feel 
sure  that  the  spokesmen  of  all  other  professional  nier 
will  unite  with  us  in  this.  Professional  and  salaried 
men  are  as  patriotic  as  any  others  and  have  no  desire 
to  evade  or  escape  taxation  necessary  to  carry  on  the 
war,  but  this  tax  is  too  unjust,  too  inequitable  and  wa? 
imposed  in  too  surreptitious  a  way. 

After  this  class  has  paid  all  the  consumption  taxes 
that  fall  on  everybody,  after  it  has  paid  its  income  ta.> 
and  surtax,  it  is  called  upon  to  pay  8''r  of  salary  oi 
earnings  in  excess  of  $6000.  A  man  with  a  salary,  oi 
professional  income,  of  $15,000  will  be  required  to  pa.\ 
an  income  tax  of  $730  and  then  an  occupational  tax  o' 
$720.  A  man  with  an  income  of  $15,000  from  3' 
Liberty  Bonds  will  pay  nothing  at  all.  The  drone  wh 
does  nothing  but  draw  his  income  from  investmenfc 
pays  only  the  regular  income  tax.  The  worker  pays  th< 
income  tax  and  then  repeats.  The  slick  gentlemen  wh« 
concealed  this  joker  in  the  revenue  bill  took  preciovi: 
good  care  to  exempt  congressmen,  to  exempt  themselves 
from  its  terms. 

This  tax  is  practically  a  retroactive  tax  for  it  is  col 
lectible  for  the  entire  year  of  l'.)I7.  although  it  was  no 
enacted  until  the  year  was  three-fourths  gone  and  thei 
was  enacted  without  any  previous  warning.  There  wil 
be  found  salaried  and  professional  men,  who  live  up  fc 
their  means,  or  have  already  invested  their  surplu 
earnings  for  1917,  who  have  been  putting  somethinj 
aside  for  payment  of  their  income  tjxx  but  will  be  uD 
able  to  pay  this  extra  tax  except  by  licjuidating  such  in 
vestments  as  they  can  or  else  by  borrowing  money  fO 
the  purpose. 

The  Hon.  CI  .ude  Kitchin  appears  to  be  responsibl 
for  this  specii^l  tax.  It  appears  under  the  title  of  "Wa 
Excess  Profits  Tax."     This  is  another  joke  on  profet 
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sional  men.  Most  of  them  have  enjoyed  no  increased 
income  due  to  the  war  but,  on  the  contrary,  have  suffered 
increased  expenses  that  have  had  to  be  paid  out  of  a 
stationary  income.  The  sneaking  character  of  this  occu- 
pational tax  is  exhibited  by  its  not  being  stated  explicitly 
in  the  revenue  bill,  being  left  to  the  inference  of  syn- 
thesis. Sec.  209  provides  that  "in  the  case  of  a  trade 
or  business  having  no  invested  capital"  a  tax  shall  be 
paid  "equivalent  to  S%  of  the  net  income  of  such  trade 
or  business  in  excess  of"  $6000  in  the  case  of  a  domes- 
tic partnership,  or  a  citizen,  or  a  resident  of  the  United 
States.  Under  Sec.  200  it  is  provided  that  "the  terms 
'trade'  and  'business'  include  professions  and  occupa- 
tions." Thus  the  trick  was  done.  Elsewhere  provision 
is  made  for  the  exempt  class  of  Government  employees 
and  members  of  Congress! 


BY  THE  WAY 


Mexico's  Tendency  Toward 
Confiscation 

THE  Mexican  congress  has  recently  passed  a  bill — 
particulars  of  which  will  be  found  on  another 
page — providing  for  the  "temporary"  taking  over  and 
management  of  all  industrial  properties  whose  owners 
refuse  to  operate  them.  In  an  accompanying  cii'cular 
the  reasons  for  this  action  are  set  forth. 

This  is  of  particular  interest  to  Americans,  not  so 
much  in  itself  as  in  its  possible  significance.  No  one 
will  be  apt  to  quarrel  with  the  Mexican  government's 
concern  over  the  dangerous  idleness  caused  by  non- 
operation  of  industrial  properties.  This  is  eminently 
right  and  proper,  but  the  measure  has  served  to  give 
rise  to  certain  disquieting  speculations  on  the  part  of 
some  observers. 

\^Tiat  causes  the  sincerity  of  the  law  to  be  called  in 
question  is  the  fact  that  the  companies  affected  refuse 
to  operate  only  when  conditions  are  intolerable;  and 
these  conditions — theoretically,  at  least — are  under  the 
control  of  the  Me.xican  government.  Another  and  still 
more  practical  view  lies  in  the  consideration  that  if 
these  companies,  with  extensive  experience  and  efficient 
management,  cannot  operate  successfully,  it  may  be 
safely  assumed  that  the  government,  with  a  total  lack 
of  both  advantages,  cannot  operate  successfully  either. 

It  would  seem  that  if  the  Mexican  government  wants 
these  companies  to  operate,  it  might  be  well  to  provide 
working  conditions  which  would  make  successful  opera- 
tion possible.  This  being  so,  it  would  appear  that  the 
government  is  attacking  an  effect  rather  than  a  cause, 
and  is  mistaking  the  relative  positions  of  the  cart  and 
the  horse. 

The  main  question  is  whether  the  law  is  merely  an 
emergency  measure,  hastily  constructed  to  remedy  tem- 
porary conditions,  or  whether — as  some  affect  to  have 
discovered — it  is  a  disquieting  forecast  of  a  definite 
policy  of  the  Mexican  government  that  will  eventually 
eliminate  foreign  ownership  of  mines  and  industries. 

This  latter  conclusion  seems  to  be  rather  an  alarmist 
view  of  the  situation.  If  any  intelligence  is  granted  to 
the  Mexican  government,  it  must  be  assumed  that  it 
fully  appreciates  the  vital  necessity  of  foreign  capital 
for  the  future  development  and  welfare  of  the  country. 
And  it  must  be  fairly  obvious — even  to  a  Mexican  legis- 
lature— that  the  only  available  capital  under  present 
conditions  is  American. 


The  smelters  of  Miami,  when  they  struck  recently, 
exhibited  their  ideas  of  patriotism  by  abandoning  their 
furnaces  just  as  they  were,  without  any  preparation 
for  a  shutdown.  As  a  consequence,  the  arches  of  the 
reverberatories  fell  in.  Such  an  occurrence  at  a  time 
when  the  country  needs  to  keep  its  plant  in  the  best 
of  order  and  highest  state  of  efficiency  produces  an  un- 
comfortable feeling. 


The  striking  miners  in  Arizona  demanded  $6  wages 
for  a  six-hour  day,  with  the  idea  of  securing  ultimate- 
ly a  two-hour  day  with,  of  course,  $6  pay.  They  had 
Dther  grievances  and  demands.  One  of  them  was  for  ab- 
olition of  the  carbide  lamp.  Their  objection  to  that 
useful,  economical  and  sanitary  means  of  illumination 
is  mysterious  and  unknown.  There  is  a  suspicion  that 
it  has  something  to  do  with  the  old  custom  of  taking 
home  a  pocketful  of  candles.  When  there  are  no  candles 
in  the  mine,  there  are  none  to  be  purloined.  Besides, 
the  miner  is  required  to  put  up  a  deposit  of  $1  for  his 
carbide  lamp,  and  if  he  loses  the  lamp  he  loses  his  de- 
posit. We  ourselves  have  to  do  the  same  thing  with 
respect  to  several  keys  and  other  things.  We  think  of 
interesting  Miss  Rankin  in  taking  up  this  abuse  of 
power  by  the  corporations. 


The  red  card  carried  by  I.  W.  W.  members  appears  on 
first  thought  to  have  no  relation  to  railroad  operations 
or  dividends ;  yet  on  reconsideration  it  will  be  seen  that 
it  has  an  important  bearing  on  railroad  revenues.  This 
red  badge  of  membership  has  little  in  common  with 
the  "red  badge  of  courage,"  made  famous  by  Stephen 
Crane,  except  in  the  frequent  loss  of  red  blood.  In 
this  respect,  it  has  considerable  meaning  in  various 
mining  and  industrial  centers.  The  I.  W.  W.'s  red  card, 
like  its  more  respectable  counterpart,  the  union  card, 
passes  current  in  many  places  as  a  franking  privilege 
for  a  "touch,"  an  occasional  drink,  or  for  a  railroad 
ride  in  side-door  pullmans.  Owing  to  the  taste  for  vio- 
lence on  the  part  of  many  I.  W.  W.'s,  it  is  stated 
that  railroad  crews  exhibit  a  particular  apathy  about 
putting  off  those  carrying  the  "little  red  card."  The 
franking  privilege  of  the  red  card  enables  its  hold- 
ers to  congregate  at  mining  and  industrial  centers 
readily  and  thus  precipitate  strikes  which  may  be  much 
more  important  to  the  railroad  than  the  loss  of  the  pas- 
senger fares  of  I.  W.  W.  members.  Let  us  remember 
that  the  mines  of  the  country  are  the  best  and  greatest 
producers  of  tonnage  for  the  railroads.  The  special  work 
of  the  I.  W.  W.  is  the  perpetual  promotion  of  strikes. 
Strikes  mean  interruption  of  production,  and,  to  the 
railroads,  loss  of  tonnage.  The  recent  idleness  of  the 
mines  at  Butte,  at  Miami  and  Globe,  at  Clifton  and 
Morenci,  and  at  Bisbee,  all  bear  a  more  or  less  close 
relation  to  the  influence  of  the  I.  W.  W.  propaganda. 
Wherever  bearers  of  the  "little  red  card"  foregather,  the 
strike  "storm  signal"  may  be  hoisted  and  a  red-ink  entry 
looked  for  in  the  local  books  of  mining  and  transporta- 
tion companies.  It  behooves  the  railroads  to  look  into 
the  ravages  of  this  "boll  weevil"  of  the  industrial  field, 
and  take  some  steps  to  restrict  i's  migrations. 
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A.  I.  M.  E.  Meeting  at  St.  Louis 

The  115th  meeting  of  the  American  Institute  of 
Mining  Engineers,  held  at  St.  Louis,  Mo.,  on  Oct.  8  and 
9,  was  attended  by  over  300  Institute  members 
and  guests.  A  special  train  left  the  Pennsylvania 
station.  New  York,  on  Saturday  afternoon,  picking  up 
en  route  many  of  the  Eastern  members  at  Philadelphia. 
Harrisburg,  Pittsburgh,  Columbu.^i,  Indianapolis,  and 
arriving  in  St.  Louis  late  Sunday  afternoon. 

The  registration  of  visitors  took  place  on  the  parlor 
floor  of  the  Planters  Hotel  in  St.  Louis,  and  an  unusually 
large  number  of  members  were  in  attendance  from  Mis- 
sissippi Valley  and  Lake  Superior  regions.  The  Woman's 
Au.xiliary  of  the  Institute  accompanied  the  party  and 
was  also  well  represented  at  St.  Louis.  The  ladies  were 
received  by  a  special  entertainment  committee,  headed 
by  Mrs.  P.  N.  Moore. 

The  committee  on  arrangements,  of  w-hich  H.  A. 
Buehler  was  chairman,  prepared  an  elaborate  program 
of  visits  to  outlying  mining  districts,  accompanied  by 
daily  technical  sessions  and  a  number  of  social  enter- 
tainments. 

On  Monday  morning,  two  simultaneous  sessions  were 
held  at  the  Planters  Hotel  at  10  a.m.,  at  which  were  read 
and  discussed  papers  on  milling  and  on  coal.  0.  M. 
Bilharz  presided  at  the  milling  session  and  the  papers 
presented  were  as  follows: 

The  Hancock  Jig  in  the  Concentration  of  Lead  Ores.  By 
Harold    Rabling. 

The  Concentration  Practice  in  Southeast  Missouri.  By 
A.  P.  Watt. 

The  Milling  Practice  of  the  St.  Joseph  Lead  Co.  By  L.  A. 
Delano. 

Ore-Dressing  Practice  in  the  Joplin  District.  By  C.  A. 
Wright. 

A  Standard  Screen  Scale  for  Testing  Sieves. 

A  Uniform  Sizing  Diagram  for  Different  Screen  Stand- 
ards.    By  John  Randall. 

A  discussion  as  to  the  consumption  of  steel  in  ball 
and  Marathon  mills  was  engaged  in  by  H.  S.  Cole,  H.  N. 
Spicer,  L.  A.  Delano  and  A.  P.  Watt.  It  was  claimed 
that  in  a  10,000-ton  run  the  consumption  was  0.9  lb. 
ca.st-iron  balls  and  0.25  lb.  .steel  rods  per  ton.  The  rods 
were  removed  when  worn  to  i  in.  and  represent  10', 
original  weight  or  0..3  lb.  discard.  When  grinding  from 
10  to  2  mm.,  the  wear  on  liners  was  too  little  to  remove 
in  the  time  operated.  At  400  tons  per  day  distortion 
of  rods  occurred  only  when  they  were  not  removed  when 
worn  to  i  in.  or  when  not  placed  parallel  at  start. 

The  .icssion  on  coal  was  in  charge  of  Thomas  T. 
Brewster,  and  the  papers  read  were: 

The  Effect  of  Anti-Friction  Bearing.s  on  the  Haulage  of 
a  Coal  Mine.     By  P.  B.  Liebermann. 

Coal  Wastage.     By  Franci.s  S.   Peabwiy. 

Steam  Shovel  Minine  of  Bituminous  Coal.   By  H.  H.  Stoek. 

Merit  Ratine  of  Coal  Mines  Under  Workmen's  Compen- 
sation  Insurance.     By  E.  C.   Lee. 

The  Con!   Industry  of  Illinois.     By  C.  M.  Youne. 

Luncheon  followed  the  close  of  the  first  .session,  and 
a  special  patriotic  meeting  was  held  in  the  afternoon. 
On  Tuesday  morning  simultaneous  .tensions  on  lead  and 
petroleum  were  held  at  the  Planters  Hotel,  presided 
over  respectively  by  Arthur  Thacher  and  A.  F.  Lucas. 
A  meeting  of  the  Woman'.i  Au.xiliary  for  organization 
was  held  simultaneously  with  these  .sessions.  At  the 
lead  sessions  the  following  metallurgical  papers  were 
presented : 

Tfffl  n.iick-Pattinson  Process.    By  William  E.  Newnam. 


Lead  Mining  and  Smelting  at  Galetta,  Ont.  By  William 
E.  Newnam. 

The  Metallurgy  of  Lead  Ores  in  the  Lower  Mississippi 
Valley.     Bv  Herman  Garlichs. 

The  Media  Mill,  Webb  City.  Mo.     By  H.  B.  Pulsifer. 

Salt  in  the  Metallurgy  of  Lead.  Bv  Oliver  C.  Ralston, 
Clyde  E.  Williams.  Marvin  J.  Udy  and  G.  J.  Holt.  , 

At  the  petroleum  session  were  presented  papers  on: 

The  Practical  Value  of  Oil  and  Gas  Bureaus.  By  W.  G. 
Matteson. 

A  Review  of  the  Exploration  at  Belle  Isle.  Louisiana. 
By  A.  F.   Lucas. 

A  Feasible  Plan  for  Gaging  Individual  Wells.  By  Roswell 
H.  Johnson  and  W.  E.  Bernard. 

Geosvnclines  and  Petroliferous  Deposits.  By  Marcel  R. 
Daly. 

Funnel  and  Anticlinal-Ring  Structure  Associated  with 
Igneous  Intrusions  in  the  Mexican  Oil  Fields.  By  V.  R. 
Garfias  and  H.  J.  Hawley. 

In  the  afternoon  a  boat  trip  to  the  Herculaneum 
smeltery  of  the  St.  Joseph  Lead  Co.  was  attended  by  a 
large  number  of  members.  The  party  returned  to  St. 
Louis  in  the  evening  having  supper,  followed  by  dancing 
and  by  a  technical  session  at  8  p.m.  on  board  the  boat. 
A  number  of  interesting  papers  were  presented  at  this 
meeting,  namely: 

Comparative  Tests  of  Hammer  Drill  Bits.  By  C.  R. 
Forbes  and  J.  C.  Barton. 

Mine  Models.     By  H.  H.  Stoek. 

Mining  Methods  of  the  .American  Zinc  Co.  of  Tennessee. 
By  H.  A.  Coy  and  H.  B.  Henegar. 

Increasing  Dividends  Through  Personnel  Work.  By  T.  T. 
Read. 

Methods  of  Determining  the  Capacities  of  Slime-Thick- 
ening Tanks.     By  R.  T.   Mishler. 

Influence  of  Base  Metals  in  Gold-Bullion  Assaying.  By 
Frederic  P.  Dewey. 

Graphic  Solutions  of  Some  Compressed-Air  Calculations. 
By  C.  W.  Crispell. 

Tests  on  the  Hardinge  Conical  Mill.  By  Arthur  F.  Tag- 
gart. 

The  Enrichment  and  Segregation  of  Mill  Tailings  for 
Future  Treatment.     By  F.  E.  Marcy. 

Resistance  of  Artificial  Mine-Roof  Supports.  By  W. 
Griffith. 

.\  Study  of  the  Microstructure  of  Some  Clays  in  Relation 
to  Their  Period  of  Firing.     By  H.  Ries  and  Y.  0.  Oinouye. 

The  Histor>-  and  Legal  Phases  of  the  Smoke  Problem.  By 
Lugon  Johnson. 

Zinc  Dust  as  a  Precipitant  in  the  Cyanide  Process.  By 
W.  J.   Sharwood. 

Experiments  in  the  Recovery  of  Tunirsten  and  Gold  in  the 
Murray  District,  Idaho.  By  R.  R.  Goodrich  and  N.  E. 
Holden. 

A  special  session  was  held,  at  2  p.m..  of  the  War  Min- 
erals Committee,  consisting  of  William  Young  Wester- 
velt.  chairman;  Alfred  G.  White,  secretary;  W.  O. 
Hotchkiss  and  David  White.  At  the  meeting  of  this 
committee,  information  on  mineral  resources  of  the 
United  States  as  pre.sented  by  various  engineers  from 
personal  knowledge  through  e.xaminations  and  reports 
made,  was  collected,  condensed  and  classified  for  the 
purpose  of  determining  the  relative  importance  of  dif- 
ferent properties  from  the  standpoint  of  mineral  pro- 
duction. 

On  Wednesday  an  automobile  trip  was  arranged  by 
the  Woman's  Auxiliary,  a  visit  by  its  members  to  the 
Art  Museum  and  to  private  galleries,  and  a  reception 
for  all  members  at  the  rcuudence  of  President  and  Mrs. 
P.  N.  Moore,  at  .'?125  Lafayette  Ave..  St.  I>iuis.  An  all- 
day  trip  of  inspection  to  Illinois  coal  mines  was  planned 
for  coal  members,  together  with  an  optional  visit  to 
steel  works,  lead  and  zinc  smelteries  and  other  industrial 
plants  in  St.  Louis  and  vicinity. 

On  Wednesday  afternoon,  simultaneous  sessions  on 
ore  deposits  and  on  iron  and  steel  were  held  at  the 
Planters  Hotel,  these  papers  being  read: 
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Exploration  of  Metalliferous  Deposits.   By  W.  H.  Emmons. 

The  Pyritic  Deposits  Near  Roros,  Norway.  By  H.  Ries 
and  R.  E.  Somers. 

The  Sulphur  Deposits  in  Culberson  County,  Tex.  By 
William  B.  Phillips. 

Ore  Deposits  of  the  Boulder  Batholith  of  Montana.  By 
Paul  Billing-sley  and  J.  A.  Grimes. 

A  New  Silicate  of  Lead  and  Zinc.  By  P.  A.  van  der 
Meulen. 

The  Effects  of  Cross  Faults  on  the  Richness  of  Ore.  By 
E.  K.  Soper. 

The  Replacement  of  Sulphides  by  Quartz.  By  H.  N. 
Wolcott. 

Geology  and  Mineral  Deposits  of  the  Ozark  Region.  By 
H.  A.  Buehler. 

The  Ferrous  Iron  Content  and  Magnetic  Susceptibility  of 
Some  Artificial  and  Natural  Oxides  of  Iron.  By  R.  B. 
Sosman  and  J.  C.  Hostetter. 

Zonal  Growth  in  Hematite  and  Its  Bearing  on  the  Origin 
of  Certain  Iron  Ores.     By  R.  B.  Sosman  and  J.  C.  Hostetter. 

The  Tayeh  Iron  Ore  Deposits.  By  Chung  Yu  Wang. 

Manganiferous  Iron  Ores  of  the  Cuvuna  District,  Minn. 
By  E.  C.  Harder. 

The  SupDosed  Reversal  of  Inheritance  of  Ferrite  Grain 
Size  from  That  of  Austenite.     By  Henry  M.  Howe. 

Some  Unusual  Features  in  the  Microstructure  of  Wrought 
Iron.     By  Henry  S.  Rawdon. 

The  convention  train  left  St.  Louis  Wednesday  night 
to  inspect  the  zinc  mines  of  the  Joplin  district,  the  south- 
east Kansas  coal  field  and  the  Oklahoma  oil  fields.  For 
the  Joplin  and  Tulsa  technical  sessions,  the  following 
papers  were  scheduled  for  the  zinc  and  petroleum 
divisions: 

The  Zinc  Ores  of  the  Joplin  District.  By  W.  George 
Waring. 

Development  and  Underground  Mining  Practice  in  the 
Joplin  District.     By  H.  I.  Young. 

Oxide  of  Zinc.     By  G.  C.  Stone. 

Zmc  Burning  as  a  Metallurgical  Process.  By  W.  R.  Tngalls. 

Some  Economic  Factors  in  the  Production  of  Electrolytic 
Zinc.     By  R.  G.  Hall. 

Zinc  Mining  at  Franklin,  N.  J.  By  C.  M.  Haight  and 
B.  F.  Tillson. 

Characteristics  of  Zinc  Deposits  in  North  America.  By 
Frank  L.  Nason. 

The  New  Jersey  Zinc  Co.'s  Franklin  Laboratory.  By  D. 
Jenkins. 

Palmerton  Zinc  Refractories.     By  C.  P.  Fiske. 

A  Few  Notes  on  the  Future  Work  of  the  Petroleum  Geol- 
ogist in  the  Mid-Continental  Field.  By  Dorsey  Hager. 

Geologic  Structure  in  the  Gushing  Oil  and  Gas  Field, 
Oklahoma.     By  Carl  H.  Beal. 

Granite  in  Kansas  Wells.     By  Park  Wright. 

Review  of  Present  Knowledge  Regarding  the  Petroleum 
Resources  of  South  America.     By  F.  G.  Clapp. 

The  Estimation  of  Petroleum  Reserves.  By  Robei't  W. 
Pack. 

The  Southern  Extremity  of  the  "Clinton"  Gas  Pools  in 
Ohio.     By  L.  S.  Panyity. 

Relation  of  Sulphur  to  Variation  in  the  Gravity  of  Cali- 
fornia Petroleum.     By  G.  Sherburne  Rogers. 

On  Friday  the  Cosden  oil  refinery  was  to  be  visited 
and  the  final  technical  session  held  at  8  p.m.  Saturday 
was  to  be  devoted  to  a  visit  to  the  Gushing  oil  field, 
the  convention  party  disbanding  Saturday  evening  at 
Depew. 

Mexican  Embargo  on  Gold  and  Silver 

A  dispatch  from  the  Treasury  Department  of  the 
Mexican  government  to  Ambassador  Bonillas,  at  Wash- 
ington, states  that  the  President  of  the  Republic  has 
issued  the  following  important  decree: 

Whereas,  due  to  the  rise  in  the  price  of  silver,  it  becomes 
urgent  to  effect  radical  changes  in  our  monetary  system, 
restricting,  as  far  as  possible,  the  exportation  of  specie, 
and  striving  by  all  reasonable  means  to  import  the  same; 
and 

Whereas,  at  present  the  balance  of  trade  in  foreign  bus- 
iness is  in  favor  of  Mexico,  it  is  imperative  that  exporters, 
especially  of  precious  metals,  be  enabled  to  collect  at  least 
a   part  of  their   shipments   in   gold   coin   or   bullion,   while 


permitting,  if  the  country's  need  should  exact  it,  to  require 
the  reimportation  of  specie  in  connection  with  sundry  ar- 
ticles of  export,  I  have  deemed  it  proper  to  decree  as  follows : 

Art.  I — The  general  prohibition  to  export  any  gold  or 
silver  coin  of  Mexican  mintage  continues  in  full  force. 

Art.  II — From  the  date  of  the  present  decree  the  expor- 
tation of  gold  bars  is  absolutely  forbidden. 

Art.  Ill — Exporters  of  ores  and  concentrates  of  any  kind 
containing  gold  of  a  value  exceeding  six  grams  per  ton  will 
be  under  obligation  to  reimport  to  Mexico  in  gold  bars  suit- 
able to  mintage,  or  in  Mexican  or  foreign  gold  coin,  a  sum 
equivalent  to  the  gold  produced,  according  to  respective 
assays,  by  the  ores  or  concentrates  which  may  have  been 
exported. 

.A.rt.  IV — Exporters  of  silver  bars  or  ores  and  concentrates 
containing  silver  of  a  value  exceeding  .50  grams  per  ton 
shall  be  under  the  obligation  to  reimport  in  mintable  gold 
bars,  or  in  national  or  foreign  gold  coins,  25  per  cent,  of  the 
value  of  the  silver  contained  in  the  bars,  ores  or  concentrates 
which  may  have  been  exported. 

Art.  V — For  settlements  of  gold  to  be  imported  there  will 
bt  taken  as  silver  basic  price  the  same  which  may  have 
been  fixed  by  the  Treasury  Department  to  collect  taxes  at 
the  time  of  export  of  the  corresponding  metal. 

Art.  VI — Exporters  of  the  metal  in  bars  or  of  the  ores 
and  concentrates  of  gold  or  silver  shall  submit  to  the  custom 
house  through  which  they  may  export,  or  at  the  Treasury 
Department,  a  bond  for  the  value  of  the  gold  which  they 
are  to  reimport. 

Art.  VII — Gold  imported  shall  be  delivered  for  mintage 
at  the  National  Mint  within  the  30  days  following  date  of 
importation.  The  mint  shall  charge  importers  solely  the 
minting  charges. 

Art.  Vin — Reimportations  shall  be  effected  within  the 
10  days  subsequent  to  exportations,  after  which  nonfulfill- 
ment of  the  obligation  to  reimport  shall  be  penalized  by 
the  cashing  of  the  amount  of  the  bond  and  crediting  said 
sum  to  Government  as  befitting  a  fraudulent  exportation. 
The  Assistant  Secretary,  R.   Nieto. 


Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  June, 
July,  1917,  and  the  first  seven  months  of  the  year,  are 
reported  by  the  Department  of  Commerce  as  follows: 

June  Julv  Jan. -July 

Lb.  Lb.  Lb. 

Ore  and  concentrates,  contents 587.357  293,200  3.504,388 

Unrefined,  in  bars.  pigs,  etc 277.980  5.273,679 

Refined,  bars,  etc 89.532,200  54,275,337  631.947,908 

Old  and  scrap     46,974  2.240  865,835 

Plates  and  sheets 700,932  2,302.153  19,490,032 

Pipes  and  tubes a  2,782,255  n2,782,255 

Wire     1,961,517  1,773,447  17,110.110 

Total     92.828.980  58,924,357         678,191,952 

a  First  reported  separately  in  July 

The  weight  of  ore  exported  in  July  was  3274  tons; 
no  concentrates. 

Imports  of  copper  in  June,  July  and  the  first  seven 
months  of  1917  were  as  follows: 

June  July  Jan. -Julv 

Lb.  Lb.  Lb. 

Ore  and  concentrates,  contents 14.466,518  8,686,134  86,559.636 

Matte  and  regulus,  etc 1,141.067  797.982  11.252.07' 

Unrefined,  in  bars,  pigs,  etc 44,779,479  10,122,230  215.207.3f3 

Refined,  in  bars,  etc 320,935  46,865  4,009,600 

Old,  etc.,  for  manufacture 3,454,978  2,488,410  14.336,83, 

Composition  metal,   copper  chief  value    15,548  492,092  654.64< 

Total  .  64,178,525  22,633,713  332,020,090 

Material  imported  in  July  was  27,758  tons  ore,  10,330 
tons  concentrates  and  963  tons  matte  and  regulus,  etc. 


Victoria  Mineral  Output,  1916 

The  mineral  output  of  Victoria,  Australia,  during 
1916,  according  to  the  Secretary  for  Mines,  was  as  fol- 
lows: Gold,  256,643  fine  oz.,  a  decrease  from  1915  of 
72,425  oz.;  silver,  8746  fine  oz. ;  coal,  417,183  long  tons: 
antimony  ore,  12,382  (yielding  3259  tons  concentrates)  ; 
tin  ore,  122  long  tons;  wolfram,  :i  long  ton;  gypsum. 
1853;  brown  coal,  2915;  magnesite,  100;  kaolin,  810; 
manganese  ore,  85  long  tons. 
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Personals 


i.  s.  Conpal  has  returned  to  Xew  York 
from  examination  work  in  Arizona. 

l,oni»  K.  tiarbrrrht  is  making  examina- 
tions in  the  Pispis  mining  district  of  Nica- 
ragua. 

Cliuane  Ten  has  joined  the  engineering 
stafr  of  the  Winona  Copper  Co.  in  northern 
Michigan. 

Maj.  Rrfclnitld  \f.  Brock  is  giving  a  course 
In  a  school  for  commanding  otflcers  in 
England. 

W.  B.  rhelp!<  is  superintendent  of  mines 
for  the  Tom  Keed  Gold  Mines  Co.,  at  Oat- 
man,  Arizona. 

Herbert  G.  Thomson  has  been  appointed 
general  superintendent  of  the  Nevada 
Packard    Mines   Comiiany. 

Uarid  W.  Bninton,  of  Denver.  Colo.,  is 
spending  a  few  weeks  in  New  York,  making 
his    headquarters    at    the    Engineers'    Club. 

L.  V.  Rorke  has  been  appointed  by  the 
Ontario  government  to  the  position  of  di- 
rector of  survey.s.  succeeding  the  late  G. 
B.   Kirkiiatrick. 

B,  D.  Park,  of  the  engineering  staff  of  the 
United  Verde  Copper  Co.,  has  received  a 
commission  in  the  Engineer  Corps  of  the 
United    States   Army. 

Benry  Oeisendorfer,  manager  of  the  Cala- 
vada  mine  in  the  Luning  district,  Nevada, 
has  been  in  New  York  in  conference  with 
the  officials  of  the  company. 

John  H.  RodBers,  formerly  at  Ishpeming, 
Mich.,  is  now  manager  of  the  McComber 
mine  on  the  Vermilion  Range,  between 
Tower    and    Ely,    Minnesota. 

Harold  C.  Clondman,  mining  and  civil  en- 
gineer of  San  Franci-^co.  has  been  commis- 
sioned captain  in  the  Engineer  Corps.  I'.  S. 
A.  He  was  but  recently  appointed  as  land 
classifier   of    the    U.    S.    Geological    Survey. 

William  C.  Ralxton,  of  New  Y'ork.  has 
been  in  Nevada  where  he  has  been  prepar- 
ing for  the  installation  by  the  Unevida  Gold 
Mining  Co.  of  a  plant  for  recovery  of  quick- 
silver and  amalgam  from  the  Car.son  River. 

D.  E.  Charlton,  for  the  last  five  years 
safety  engineer  for  the  Oliver  Iron  Mining 
Co.  in  the  Virginia  (Minnesota)  district, 
has  accepted  a  po.-'ition  on  the  editorial 
staff  of  the  "Engineering  and  Mining  Jour- 
nal." 

C.  E.  Staart,  superintendent  of  the  Bon- 
nnza  unit  of  the  American  Smelting  and  Re- 
fining Co.,  in  Zacateca.s,  Mexico,  has  been 
commissioned  a  captain  in  the  Engineer 
OOicers  Reserve  Corps  and  is  now  at  Fort 
Leavenwortii. 

Ornrice  K.  FarUh,  of  New  York,  .sailed 
nn  Oct.  2.  on  the  S  S.  'Peru"  for  Salvador. 
He  is  accompanied  by  R.  B.  Lexlip  and 
V.  A.  Frll«rhi.  and  will  examine  the  prop- 
erties of  the  Butters  Divi.sadero  Co.  in  the 
interest   of   his   New   York   clients. 

!*.  W.  Sweetser  and  W.  M.  Stephen,  min- 
ing engineers  representing  the  Grjinby 
Consolidated  company,  have  examined  .some 
copper  prospects  in  the  Whltehorse  district, 
Yukon,  with  a  view  to  their  being  taken 
over  by  the  comp.any. 

H.  K.  I.lnden,  of  the  Beckman  &  Linden 
Engineering  Corporation  of  San  Franci.sco. 
Is  making  an  extended  trip  through  the 
Fast  In  the  lntere.«t  of  hi.-?  own  company 
and  of  the  Pacific  Electro-Metals  Co.,  of 
which  the  corporation  la  the  engineer  and 
manager. 

Gerald  O.  nohha,  formerly  superintend- 
ent of  the  Hnimunrt  mining  division.  Repub- 
lic Iron  and  Steel  Co..  southern  district,  has 
resigned  to  accept  the  position  of  super- 
intendent of  the  Goudreau  mine,  at  Ooud- 
renu.  Ont..  for  the  General  ChemlCJil  Co., 
N.w  York. 

H.  r.  Perrlnit,  who  has  been  superintend- 
ent of  construrllon  of  the  Pacific  Gold 
I'redifing  <'o.  for  several  .vears.  has  been  ap- 
I»nlnfed  general  superintendent,  succeeding 
the  Inte  O  r.  Perr»v  The  Pacific  GoM 
Hredglng  Co.  Is  the  Cnllfornla  subsidiary 
"f  the   Yukon   Gold    Company 

rapt.  Gerard  W.   Wllllnma.  formerly  Ren- 
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.Aannrlaled  (ienloicleal  Engineers  make  the 
following  announcement  concerning  mem- 
bers of  their  staff:  Krnent  Marqoardt.  now 
in  Wyoming,  has  been  drafted  after  pa.ss- 
Ing  his  examination  for  the  Officers'  Re- 
serve Corps  :  IJavid  Elliot  Day.  recently  at- 
tached to  the  staff  of  JI.  Jj.  Fuller  in  "West 
Virginia,  expects  to  sail  for  France  soon  on 
special  work  ;  4.  M.  Callihan  enlisted  in  the 
Seventh  (New  York)  Regiment  and  h.as 
gone  to  camp  at  Spartanburg,  S.  C.  ;  F.  O. 
Clapp  is  a  corporal  in  the  Veteran  Corps  of 
Artillery  of  the  State  of  New  York,  and  is 
called  into  service  from  time  to  time  in  the 
vicinity  of  New  York. 


Obituary 


Norman  Hall  died  at  Sharon,  Penn..  Sept. 
29.  aged  88  years.  He  was  born  in  Penn- 
sylvania, graduated  from  Dickinson  College 
at  Carlisle,  and  was  for  over  50  years  en- 
gaged in  mining  iron  ore  and  making  pig 
iron,  at  Marietta.  O..  in  Berks  County, 
Penn..  and  in  Mahoning  and  Shenango 
Valleys.  In  1886.  he  was  elected  to  Con- 
gress. 

Edward  H.  BUing,  ex-president  and  di- 
rector of  the  General  Chemical  Co.,  died 
Wednesday  in  Saugerties,  N'.  Y.,  at  the 
age  of  59  years.  He  was  connected  with 
the  chemical  industry  during  nearly  all  his 
business  life,  and  was  the  founder  of  the 
National  Chemical  Co.  in  1803,  which  was 
later  merged  with  the  General  Chemical 
Co.  He  was  made  president  of  the  latter 
company  in  1907,  and  retired  from  busi- 
ness in  1910. 

Herbert  E.  Goodman,  vice-president  and 
general  manager  of  the  Goodman  Manufac- 
turing Co.,  died  on  Oct.  3  at  his  home  In 
Chicago.  He  was  born  in  Chicago  and 
graduated  from  Chicago  University.  In 
1888  he  became  secretary  of  the  Sperry 
Electric  Mining  Machine  Co.  and  in  1893 
became  associated  with  the  Thomp.son- 
Houston  interests  which  absorbed  the 
former  company.  He  was  an  organizer  of 
the  Independent  Electric  Co..  later  taken 
over  by  the  I.ink-Belt  Machinery  Co.,  Mr. 
Goodman  going  with  the  latter  company. 
In  1900  he  organized  the  Goodman  Manu- 
facturing Co.  and  took  over  the  mining  ma- 
chinery l)usiness  of  the  Link-Belt  company. 

Cortlandt  E.  Palmer,  for  a  number  of 
years  one  of  the  mo.st  active  operating  and 
consulting  engineers  in  the  country,  died 
at  his  summer  home  in  .\rlington,  Vt.,  Sept. 
21,  1917.  in  his  sixtieth  year.  He  was 
horn  in  New  York,  and  educated  at  Johns 
Hopkins  University  and  the  Columbia 
School  of  Mine.s.  He  was  graduated  from 
the  latter  in  1878,  and  entered  the  em- 
ploy of  the  engineer  corps  of  the  Pennsyl- 
vania Co.  of  Pittsburgh  in  1879.  In  1884 
he  removed  to  Colorado  where  at  various 
times  he  operated  well-known  properties 
in  Aspen.  Rico.  Cripple  Creek  and  in  other 
districts.  He  was  general  m.inager  and 
vice-president  of  the  Mollie  Gibson  Con- 
solidated Mining  and  Milling  Co..  at  Aspen, 
Colo  .  during  the  time  this  property  made  its 
famous  produrtion.  His  consulting  engage- 
ments, embracing  most  of  the  Western 
slates,  were  manj'  and  varied.  Including 
properties  In  Mexico.  In  1903  he  was  ap- 
pointed general  superintendent  of  mines  of 
the  Guggenheim  Exploration  Co.  and  of 
the  American  Smelters  Securities  Co..  and 
later  became  consulting  engineer  of  the 
latter  coinpanv.  which  p<ist  he  filled  for  sev- 
eral years  lie  retired  In  1910  from  ac- 
tive   consulting    work 


Societies 


(  oming   I^leetlngH 

American     Iron     and 

Steel  Assnclntlon  Cincinnati.  .Oct.  2r.-27 
Electrical     Kxposltion 

and  Motor  Show .. New  York. .Oct.     10-20 

Amerlran    Fonndrjrmen'n    Aaanrlalinn — At 

the  :2nd  nnnuni  meeting  held  nt  Boston  on 
Sept  21-28.  the  following  pni>er»  were 
among  the  many  presented:  "Mlcrometal- 
Ingrnphv  for  the  Foundry, '■  Robert  J  An- 
derxon  "Theory  of  the  Modern  Waste  Heat 
Boiler  and  Possible  Application  of  Such 
Boilers  to  the  Malleable  Melting  Furnnce." 
A  r>  Pratt  :  "Apiilicallon  of  PulverUed 
Conl  to  the  Air  Furnace."  W  R.  Bean: 
"How  Mnlle.ible  Iron  Mas  Improved."  Kn- 
rlqtre  Touceda. 

Nnnlhern  rommerelal  ToniireK* — Six  of 
the  bureaus  of  the  Department  of  Com- 
merce will  hnye  nn  exhibit  nt  the  .Southern 
Pommerclnt  f'.niBress.  to  he  held  In  New 
Vork  at  the  Hotel  Astor  on  Oct     lB-17.     Of 


chief  interest  to  technical  men  will  be  the 
exhibit  of  the  Coast  and  Geodetic  Survey, 
which  will  consist  largely  of  instruments 
used  in  surveying  our  coasts  and  i)lacing 
of  bench  marks  throughout  the  country. 
Some  of  tbe.ue  n-e  n  complete  iilane  table 
alidade,  and  telemeter,  chronographs,  gim- 
bal  stand,  geodetic   level  and  rod,  etc. 

American  Institute  of  Metals — At  the  re- 
cent meeting,  held  in  Boston,  the  following 
officers  were  elected  for  the  ensuing  year: 
President.  W.  M.  Corse,  manager  Titanium 
Bronze  Co.  ;  secretary  and  treasurer,  Fred 
L.  Wolf,  manuf-acturing  engineer.  Ohio 
Brass  Co.,  Mansfield.  Ohio  :  vice-presidents, 
William  B.  Price,  chief  chemist  Scovnll  Mfg. 
Co.,  senior  vice-president :  George  K.  Bur- 
gess. Bureau  of  Standards,  Washington ; 
H.  J.  Roast,  James  Robertson  Co.,  Ltd., 
Montreal  ;  J.  P.  Salter,  Ohio  Brass  Co.. 
Mansfield.  Ohio :  W.  A.  Cowan,  National 
Lead  Co.,  Brooklyn.  N.  T.  ;  H.  S.  Gulick, 
More-Jones  Co..  St.  Louis;  C.  W.  Johnson, 
■Westinghouse  Electric  and  Manufacturing 
Co. ;  H.  A.  Wentworth,  American  Zinc, 
Lead  and  Smelting  Co.,  New  York;  F.  L. 
Antisell,  Raritan  Copper  Works,  Perth  Am- 
boy,  N.  J. ;  G.  M.  Fritch.  American  Brass 
Co..  Kenosha.  Wis.  The  society  has  282 
active  and  64  as.sociate  members,  a  total 
of  346  and  an  increase  of  69  members. 
Twenty-eight  corporations  are  now  mem- 
bens,  whereas  last  year  only  19  were  in- 
cluded. The  .society  has  adopted  the  plan 
of  issuing  a  quarterly   journal. 


New  Patents 


United   States   patent  specifications  listed 
below    may    be    obtained    from    "The    Engi- 
neering and   Mining  Journal"  at   25c.  each. 
British  patents  are  supplied  at  40c.  each. 
Alumina    and     ZIrronla.    Composition    Con- 
taining. Lewis  E.  Saunders  and  Ray  Hill 
Wlitte.  Niagara   Falls,  N.  Y.,  assignors  to 
Norton       Company.       Worcester.       Mass. 
(U.   S.   No.    1.240.490;   Sept.   8.   1917.) 
Alnnlte — Production      of      Aluminate      fr<^'" 
Alunite.     Paul  Ralph  Hershman.  Chicat 
111.,  assignor  to  Armour  Fertilizer  Woi 
Chicago,   III.      (U.   S.   No.   1,240.570;  S< 
18.  1917.) 
Corrosion — Composition  for   Protecting  Me- 
tallic   Surfaces    Against    Corrosion.      r>or 
C.    Westerfield,    Dayton,    and    Edward    J. 
Rogers,    Miamisburg.    Ohio.       (U.    S.    No. 
1,240.396;    Sept.    18.    1917.) 
Drill — Tool-Retainer       for      Hammer-Drillf 
Lewis  C.   Bayles,   Easton,  Penn..  assignor 
to   Ingersoll-R.and   Co..  Jersey  City.   N.   J 
(U.  S.   No.   1.240.649;  Sept.   18,   1917.) 
Electric   Famsre.      David   R.   Knapp,   Potts- 
ville,  Penn.,  assignor  to  the  Eastern  Stee 
Co..   Pottsville,   Penn.      (U.   S.   No.   1.240.- 

460;    Sept.    18.    1917.)  

Filter.  Ernest  J.  Sweetland.  Montclair 
N.  J.  (U.  S.  No.  1.240.385;  Sept.  18 
1917.) 
Filtering  Apparatus.  George  Sage  Brook; 
and  Lawrence  Grant  Duncan,  Depue,  111. 
assignors  to  New  Jersey  Zinc  Co.,  New 
York,  N.  Y'..  a  corporation  of  New  Jersey 
(U.   S.   No.    1,240,305;   Sept.    18.   1917) 

Flotation  of  Minerals.     Clement  L.  Perk  ■ 
Pittsburgh.  Penn..  a.ssignor  to  Metals  1: 
covery    Co.,    New    York.    N.    Y.       (U 
Nos     1.240.597.    1,240.598,   1.240.699;  Sepi 
18.     1917.) 

Gold-Saving  Pan.  Sherman  I-.  Winchester 
Welser.  Idaho.  (U.  a  No.  1,240,S9« 
.Sept.    18,    1917) 

(irlmllng     Device.       Francis     M.     Henshaw 

(iklnhomn.    oklft.      (U.    a    No.    1,240.71« 

.Sept.    IS,    1917  ) 
Ingot  Molds.  Pourlng-Hend  Tor.     Charles  I 

Huston.    Coatesvllle.     Penn.       (U.    S.     Nt 

1,240,722  ;  Sept.    18,   1917.) 
Mine  Door.     Charles  W    Carman.  Newburj 

W    Vn..  a.sslgnor  of  one-half  to  Christian 

Carman.    Newbiirg.    W     Va.       (U.    S.    N- 

1.240,541  ;    .Sept.    18.    1917.) 

Orv  nodleo.  Method  and  Apparatus  for  1 
eating.      Reginald    A.    Fes-senden.    Brool 
line.  Ma.ss  .  assignor  to  Submarine  SIffM 
Co ,    Watervllle.    Mnlne.      (U.    a    No.   ~ 
240.338  ;  Sept     18.  1917.) 


['oP 


Rnlary     Pomp.       Fletcher    C.     Rood, 

land,    ore       (V.    S     No.    1,240,489 ;    Sep 
18.    1917  ) 

Botary  Pump.  Jlles  S  Shockley,  Na»l 
vllle,  Tenn  .  a^^slitnor,  by  direct  and  mesr 
rt-^si»rnmcnt.j.  of  t#'n  one-hundredths  1 
Wllllnm  I..  Dnnley  and  eighty  one-hu? 
dredths  to  Ixmla  F.  Butler,  Nnshvil' 
Tenn  tU  M  No  1240.264;  Sept  1 
1917  ) 
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SAN    FRANCISCO — Oct.    6 
State    Railroad    Commission     Derision    in 

le  case  of  the  complaint  of  Thomas  Cain 
gainst  the  Mono  Lake  Lumber  Co.  has 
een  rendered.  Cain  claimed  that  the  road 
'as  a  public  utility  and  abandonment  of 
le  railroad  would  deprive  him  of  facilities 
)r  transportation  of  ore.  The  deci.sion 
3ndered  stated  that,  though  the  lumber 
3mpany  is  a  common  carrier  and  subject 
)  commission  jurisdiction,  the  ahandon- 
lent  of  the  railroad  between  Bodie  and 
[one  Mill  is  authorized.  The  reason  for 
le  decision  was  stated  to  be  that   though 

public  utility,  the  lumber  company  was 
le  largest  user  and  it  is  evident  that  the 
)ad   could  not  be  supported  by  the  public. 

Comstock  Mines  continue  development 
f  new  ore  in  the  lower  levels.  The  Union 
n  the  2300-ft.  level  made  a  fine  showing  in 
le  last  half  of  September,  disclosing  ore 
t  various  points  showing  favorable  con- 
ints.  On  the  2400-ft.  level,  a  vein  six  to 
)  ft.  wide  was  encountered  and  showed 
re  in  commercial  amount.  In  Ophir,  the 
100-ft.  level  ore  averages  $11  to  $13.  Andes 
ived  ore  assaying  $8.20.  In  the  Gold  Hill 
istrict,  the  Jacket  is  still  getting  low  and 
ledium-grade  ore  from  the  surface  tunnel. 
1  other  mines  on  the  lode,  development 
ork  is  being  advanced  and  repairs  are 
3ing  made.  Mexican  mill  has  resumed 
ork  after  being  shut  down  for  repairs  and 
le  new  installations  at  the  Jacket  mill  are 
1  working  order.  Altogether  the  advance- 
;ent  on  the  Comstock  during  the  last  six 
months  has  been  especially  encouraging. 

BUTTE — Oct.    S 
Strike   of   Miners    in    Butte    is  practically 

•oken.  The  smeltermen  at  Anaconda,  who 
ent   on   a  strike  to   enforce   a  demand   for 

flat  rate  of  pay,  regardless  of  the  price 
'  copper,  and  also  in  sympathy  with  the 
utte  strikers,  have  returned  to  work.  In 
LCt.  there  are  now  more  applicants  for 
ork  at  the  smeltery  than  can  be  employed 
hile  the  ore  supply  from  the  Butte  mines 
:mains  short.  While  a  large  number  of 
iners  are  still  on  a  strike,  the  force  is 
•adually  breaking  up.  However,  owing 
the  fact  that  several  thousand  miners 
ive  left  the  district,  it  will  be  many 
onths  before  a  full  normal  force  will  be 
orking  in  the  mines  again. 
IMontana-Canadian  Oil  Co.  has  been  taken 
'er  by  Anaconda  interests,  represented 
'  C.  F.  Kelley,  vice  president  and  man- 
ring  director.  The  gas  and  oil  lands  of 
e  company,  situated  along  the  Canadian 
irder  in  Montana,  in  Hill  and  Toole  Coun- 
ts, are  included.  It  is  proposed  to  pipe 
e  gas  to  Great  Falls,  Butte,  Anaconda 
id  other  Montana  communities,  sell  it 
r  commercial  and  domestic  purposes  and 
le  it  as  fuel  at  the  smelteries  of  the  Ana- 
nda  company.  The  Montana-Canadian 
LS  already  developed  two  large  gas-pro- 
icing  wells,  and  under  the  terms  of  the 
ansfer,  Mr.  Kelley  and  associates  will, 
ithin  30  days,  begin  sinking  two  other 
ells.  They  have  already  spent  about 
'0,000  in  development  work  on  the  lands 
id  results  justified  them  in  taking  over 
ntrol  of  the  property.  It  is  estimated 
at    it   will    require    the    expenditure    of    14 

15  millions  of  dollars  to  carry  out  the 
ans  of  the  company  and  place  it  on  a 
mmercial  footing.  The  Montana-Cana- 
an company  owns  perpetual  leases  on  76,- 

0  acres  of  oil  lands.  The  company  is 
pitalized  for  $1,000,000.  Under  the  deal 
ith  Mr.  Kelley  and  his  associates  the 
tter  will  organize  two  new  companies, 
le  a  domestic  concern  for  the  purpose  of 
■veloping  and  operating  the  land  and 
?lls,  and  the  other,  a  foreign  corporation, 

construct  the  pipe  lines  and  commer- 
ilize    the    products.      What    further    capi- 

1  will  be  required,  aside  from  that  real- 
=d  from  stock  sales,  will  be  raised  by 
e  i.s.sue  of  bonds.  The  development  work, 
hich  is  under  w-ay.  will  be  co'ntinu.'d  and 
ished  to  a  point  of  thoroughly  developing 
e  property,  but  it  is  likelv  that  the  con- 
ruction  of  the  pipe  lines  will  be  delayed 
itil  after  the  war.  as  it  is  practically  im- 
issible  to  secure  pipe  now  at  any  price, 
le  impossibility  of  raising  capital  to  carry 
it  the  gigantic  project  undertaken  by  the 
ontana-Canadian  company  made  the  deal 
ith  the  Kelley  interests  advantageous  and 
tisfactory  to  the  stockholders  of  the  Mon- 
in -Canadian   company. 


DENVER — Oct.  4 
L.easing  of  Mineral  Rights  on  state  or 
school  lands  has  been  placed  in  the  hands 
of  the  State  Board  of  Land  Commissioners, 
This  board  may  lease  any  portion  of  the 
land  of  the  state  at  a  rental  determined 
by  it,  and  may  collect  the  rental  from  the 
lessee  and  turn  it  over  to  the  State  Treas- 
urer. In  selling  state  lands  for  other  pur- 
poses than  mining,  the  board  may  reserve 
to  the  State  of  Colorado  all  rights  to  all 
minerals  and  ores,  all  coal,  asphaltum,  oil, 
gas  or  other  like  sub.stances,  for  the  pur- 
pose of  mining,  together  with  enough  of 
the  surface  for  the  proper  and  convenient 
working  of  such  minerals  and  sub.stances. 

Colorado  School  of  Mines  Alumni  Asso- 
ciation suit  against  Victor  C.  Alderson  to 
prevent  his  election  as  president  of  the  in- 
stitution, was  decided  by  Judge  James 
Cooper,  when  he  upheld  defendant's  de- 
murrer upon  the  ground  that  the  plaintiffs 
are  not  affected  as  taxpayers,  and  there- 
fore have  no  capacity  to  sue.  The  order, 
however,  restraining  the  trustees  from  pro- 
ceeding on  contract  entered  into  with  Aider- 
son,  making  him  president,  remains  in  ef- 
fect for  20  days  in  order  to  give  attorneys 
for  the  plaintiff  time  to  take  case  before 
the  Supreme  Court.  Prior  to  entering  of 
judgment,  the  court  consented  to  the 
amendment  making  Alderson  a  party  to 
the  suit. 

Rlshts  of  Way  Across  Claims  are  pro- 
vided for  by  an  act  of  the  last  general  as- 
sembly as  follows:  All  claims  shall  be  sub- 
ject to  the  right  of  way  of  any  ditch,  flume, 
pipe  line  for  transporting  water  or  air  for 
mining  purposes,  or  any  tram,  tramway 
or  pack  trail,  provided  the  parties  desiring 
the  right  of  way  shall  make  just  compensa- 
tion to  the  owners  of  the  claims.  When 
the  parties  cannot  agree  upon  the  right  of 
way  and  the  amount  of  compensation  to  be 
paid  to  the  owners  of  the  claims,  the  .same 
shall  be  determined  in  manner  as  now  pro- 
vided by  law  for  the  exercise  of  the  right 
of  eminent  domain.  Any  ditch  or  flume 
shall  be  so  constructed  that  the  water  there- 
from shall  not  injure  vested  rights  by  flood- 
ing. 

WAI,LACE.  IDAHO — Oct.  6 
Washington  Water  Power  Company  has 
found  it  necessary  to  add  another  trans- 
mission line  to  supply  the  demand  for  elec- 
tric energy  in  the  Coeur  d'Alene  district. 
The  company  now  has  two  lines,  one  from 
its  Spokane  and  one  from  its  Post  Falls 
plant,  and  announcement  has  just  been 
made  that  a  third  line  will  be  constructed 
from  Post  Falls.  The  two  lines  now  in 
operation  supply  10,000  hp.  and  the  wires 
of  the  company  reach  almost  every  gulch 
in  the  district.  Extensions  are  continuous- 
ly being  made,  for  electric  power  is  now 
used  almost  exclusively  for  all  purposes  at 
the  mines  and  mills,  and  practically  every 
development  company  of  any  pretentions 
has  a  compressor  driven  by  electricity.  The 
largest  single  consumer  of  electric  power 
is  the  Bunker  Hill  .smelter^-  and  the  pres- 
ent and  future  demands  of  this  plant  has 
made  the  addition  of  a  new  line  necessary. 
Price  of  Explosives  Is  Advanced  about 
every  30  days  or  six  weeks.  Notice  is  fre- 
quently served  on  consumers  by  the  manu- 
facturers to  this  effect,  the  last  notice  having 
been  served  by  the  local  agency  in  this 
district  on  Sept.  17.  The  price  of  Pupont 
and  Giant  powder  is  now  more  than  double 
the  price  before  the  war.  Up  to  a  certain 
point  the  advances  were  unquestionably 
justified  on  the  ground  of  increased  cost 
of  production,  but  beyond  th.at  point  thev 
appear  to  be  purely  arbitrary  and  for  no 
other  purpose  than  to  swell  the  profits  of 
the  manufacturers,  which  have  already 
reached  fabulous  sums.  The  high  cost  of 
powder  has  now  become  a  most  serious 
matter  in  western  mining  districts.  In 
this  district,  scores  of  development  com- 
panies, which  are  financed  by  periodical 
assessments,  have  been  forced  to  suspend 
operations  on  account  of  the  excessive  cost 
of  powder,  coupled  with  the  advance  In 
wages  and  mining  supplies  generally.  The 
development  of  new  mines  is  quite  as  es- 
sential as  the  steady  operation  of  the  old 
ones.  Now  that  the  productive  mines  have 
been  forced  to  submit  to  a  reduction  in 
the  prices  of  their  product,  they  should  be 
given  the  benefit  of  a  reduction  in  the  price 
of  the  material  of  which  they  are  such 
large    con.sumers,    and    which    would    be    of 


direct  encouragement  in  the  opening  of  new 
mines.  This  phase  of  fixing  the  price  of 
materials  is  important,  as  explosives  can  be 
justly  considered  a  necessity  inasmuch  as 
they  are  directly  concerned  with  metal  pro- 
duction. 

Change  Rooms,  with  bathing  facilities,  at 
all  mines  was  one  of  the  propositions  sub- 
mitted for  conference  by  the  local  of  the 
International  Union  of  ]V<jne,  Mill  and 
Smelter  Workers  to  the  mining  companies  of 
Coeur  d'Alene  district.  In  view  of  all  that 
has  been  done  in  that  respect  by  the  min- 
ing companies  of  the  district,  one  wonders 
what  these  advocates  of  better  working 
conditions  would  have.  The  change  house 
at  the  Bunker  Hill  &  Sullivan  is  a  model  ; 
so  is  that  at  the  Interstate-Callahan,  at 
the  Hecla,  at  the  Hercules,  and  at  the 
Morning,  even  while  this  reque.st  was  be- 
ing framed,  construction  of  a  modern  dry 
room  at  the  mill  was  well  under  way  and 
plans  were  almost  completed  for  a  "large 
concrete  building  at  the  mine  which  will  be 
the  last  word  in  dry-room  construction  and 
conveniences  ;  the  plans  for  the  change  rooms 
at  the  mill  include  individual  enameled  wash 
basins,  shower  baths,  and  85  individual 
lockers.  The  house  is  steam  heated.  The 
mine  change  house,  work  on  which  is  just 
about  to  begin,  will  duplicate  all  the  con- 
veniences embodied  in  the  dry  room  at  the 
mill  and  will  have  accommodations  for 
about  500  employees.  A  club  house  is  to  be 
erected  at  once,  the  plans  for  which  will 
follow  in  general  such  institutions  con- 
ducted by  the  Y.  M.  C.  A,  An  architect 
IS  now  preparing  the  plans.  The  club  house 
will  include  reading  room,  writing  room, 
gymnasium,  billiard  hall,  entertainment 
hall,  bowling  alley  and  probably  a  plunge. 
The  building  will  be  for  the  free  use  of  em- 
ployees and  under  their  direct  manage- 
ment. The  Bunker  Hill  &  Sullivan  main- 
tains a  similar  institution,  managed  by 
the  Y.  M.  C.  A.  Other  companies,  in  ad- 
dition to  modern  change-room  accommoda- 
tions, have  similar  institutions  for  the  rec- 
reation of  their  men.  In  view  of  all  that 
has  been  done  by  the  companies  for  the 
welfare  of  their  employees,  the  formal  de- 
mand for  "bathing  facilities"  is  ludicrous 
to  say  the   least. 

JOPLIN,  MO. — Oct.  6 

A.  I.  M.  E.  IMembers  will  have  the  op- 
portunity to  visit  a  rich  lead  cave  which 
has  been  found  on  the  property  of  the 
Laclede  Lead  and  Zinc  companv.  about  half 
mile  west  of  Picher,  Okla.  The  cave  was 
struck  at  a  depth  of  200  ft.  in  the  mill 
shaft  and  has  been  kept  intact  for  the 
visiting  members  of  the   Institute. 

Probability  of  Water  Troubles  In  the  two 
leading  camps  of  this  district  in  the  near 
future  is  looming  up.  Until  recently  the 
water  in  the  Webb  City-Carterville  "sheet 
ground  section  was  well  under  control, 
while  the  water  in  the  Oklahoma  field  has 
always  been  a  big  problem.  Now  so  many 
of  the  mills  of  the  Webb  City  field  are  be"- 
ing  shut  down  and  moved  to  Oklahoma  that 
it  promises  to  leave  a  heavy  burden  of 
water  pumping  on  those  that  remain.  On 
the  other  hand,  the  increasing  number  of 
plants  in  the  Oklahoma  field  has  not  only 
drained  the  water  from  the  upper  level, 
but  has  akso  removed  it  as  far  down  as 
300  ft.  at  many  of  the  plants.  Operators 
there  who  plan  working  the  upper  levels  are 
planning  the  sinking  of  deep  wells  to  supply 
water  for  the  mills  and  boilers. 

Decade  of  Mining  Operations  at  Com- 
merce, Okla.,  is  marked  by  the  renewal 
of  the  leases  on  the  Emma  Gordon  tract 
recently.  Emma  Gordon  became  of  age 
Sept.  1,  1007.  and  at  once  received  her  al- 
lotment of  IGO  acres  right  at  Commerce. 
A  lease  upon  the  tract  for  10  years  was 
obtained  bv  G.  W.  Bingham,  of  Miami, 
and  A.  H.  llatton,  of  Webb  City,  and  after 
a  hard  fight  with  water,  the  tract  has 
been  a  steady  producer.  Miss  Gordon  sub- 
sequently married  an  employee  of  Mr.  Hat- 
ton,  and  it  is  as  Mrs.  Hiram  McRee  that 
she  regrants  the  leases  to  the  active  com- 
panies on  the  tract,  which  include  the  Miami 
Lead  and  Zinc;  .Standifer  Brothers,  who 
are  operating  the  old  Emma  Gordon  mill  ; 
the  old  Prairie  mine,  operntert  now  bv  C. 
Dawson,  trustee:  Haynes  Mining  Co..  with 
two  mills  :  and  Worley  &  Co.,  who  operate  a 
tailing  mill.  The  new  lease,  whi*h  wa-j 
signed  Sept.  4,  extends  for  another  'U 
years. 
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Waro-Lawton  Field,  northwest  of  JopUn, 
is  being  extensively  developed.  There  are 
only  two  mills  now  operating  in  the  new 
part  of  this  field,  about  two  miles  north 
of  Lawton.  Kan.,  and  a  mile  west  of  Ware. 
Mo.,  but  two  others  are  being  built  while 
mill  sites  have  been  drilled  out  for  eight 
more,  which  will  be  erected  in  the  near 
future.  The  exceptional  richness  of  the 
ore  and  extent  of  the  ore  face  at  the 
Waco  Mining  Co.'s  property,  where  the  mill 
was  onlv  recently  placed  in  operation,  has 
served  to  stimulate  interest  in  the  field. 
It  was  announced  that  C.  H.  Plumb  and 
Edward  Wilkins  of  Joplin,  together  with 
Oklahoma  investors  who  were  interested  In 
the  now  highly  successful  AVelsh  mines  at 
Century,  Okla.,  have  secured  leases  on  Sfin 
acres  in  the  Waco-Lawton  field  and  will 
carrv  on  the  most  extensive  drilling  cam- 
paign the  camp  has  yet  seen.  Plumb  drilled 
out  a  number  of  the  richest  of  the  Okla- 
homa mines,  including  the  Montreal,  in 
which  he  is  part  owner,  the  Bilharz.  the 
Kittv  and  the  Veilie  properties.  Leases  in 
the  Waco-Lawton  field  are  at  a  premium 
and  it  is  believed  the  section  will  rival 
the  Oklahoma  field  to  a  degree  at  least. 
Some  good  ore  recoveries  are  being  made 
as  shallow  as  145  ft.  but  the  best  runs 
are  at  a  depth  of  about  300  ft.  There 
will  be  some  water  to  beat,  but  it  la  not 
expected   to   be   exceptionally   bad. 

Activity  in  Extrn8ion!i  of  the  Field  con- 
tinue.- despite  the  unattractive  ore  market. 
J.  Frank  Haley,  of  .Toplin,  has  announced 
the  sale  of  leases  on  1000  acres  south  of 
Miami.  Okla.,  and  2500  acres,  four  miles 
west  of  Picher.  Okla..  to  Tulsa  and  Cherry- 
vale  oil  men  for  $30,000.  Both  tracts  are 
in  wildcat"  territory,  but  a  small  amount 
of  drilling  has  shown  some  ore.  .-\n  effort 
is  to  be  made  to  develop  a  new  field  about 
five  miles  southwest  of  Joplin  and  extending 
almost  to  Lincolnville.  M.  H.  Evans,  of 
Joplin,  and  associates  have  leased  520  acres 
in  this  section  and  have  subleased  140  acres 
with  contracts  for  doing  '.'OOO  ft.  of  drill- 
ing.    The  development  of  the  Lawton-Waco 


field  continues  and  a  good  strike  was  re- 
ported this  week  two  miles  northeast  or 
Waco  in  new  territory.  Two  miles  west 
of  the  old  Badger  mines,  in  Cherokee 
Countv,  Kan.,  much  prospect  drilling  has 
indicated  good  orebodies.  Five  fine  drill 
strikes  have  been  made  and  20  drill  rigs 
are  at  work  in  a  radius  of  two  miles.  Cos- 
den  Curtis  and  Aiken  Co..  of  Tulsa,  which 
bought  out  the  Admiralty  Zinc  Co.'s  prop- 
erties at  Centurv,  Okla.,  some  time  ago.  is 
steadilv  transferring  its  interests  from  the 
sheet-ground  field  at  Webb  City  to  the  new 
Oklahoma  field.  It  will  move  the  McDonald 
mill  south  of  Webb  City  to  Tar  River 
soon.  Its  Red  Bird  mill  has  been  shut 
down  and  will  be  sold  or  moved  to  Okla- 
homa, and  its  Queen  Esther  mill  alone  is 
now  operating  but  will  be  closed  down  soon. 
W.  B.  Shackelford,  of  Carthage,  is  man- 
ager for  the  Tulsa  oil  operators,  and  frankly 
savs  there  is  small  inducement  to  continue 
operations  In  the  sheet -ground  field  at  pres- 
ent ore  prices. 

TORONTO — Ort.  C 

Canada  Copper  Co..  in  the  development 
of  their  property  at  Copper  Mountain.  B. 
C,  Will  involve  an  expenditure  approximat- 
ing J6. 000. 000  in  the  Southern  Okanagan 
and  Similkameen  Valleys.  In  addition  to 
the  $2,500,000  which  the  company  proposes 
to  spend  on  opening  up  the  mine  on  an  ex- 
tensive scale,  the  Kettle  Valley  Railway  Co. 
will  build  a  branch  line  from  Penticton  to 
Copper  Mountain,  through  14  miles  of 
mount.ainous  country,  to  provide  ore  trans- 
portation facilities  at  a  cost  of  about  $1,- 
000.000.  Power  will  be  provided  by  the 
Kootenay  Power  Co.,  which  will  spend 
$2,500,000  in  the  construction  of  a  high- 
tension  power  line  from  the  end  of  its 
boundary-  system  near  Greenwood  west  to 
Copper  jlountain. 

Indnstrial  and  Srientiflc  Research  in  Can- 
ada has  received  a  further  impetus  by  the 
action  of  the  Canadian  House  of  Commons, 
which  has  voted  the  sum  of  $91,600  for  the 
recently    established    Bureau    of    Industrial 


and  Scientific  Research.  Dr.  McCallum. 
chairman,  will  devote  his  whole  time  and 
receive  a  salary  of  $10,000,  the  others  giv- 
ing their  services  gratuitously  It  is  pro- 
posed to  select  university  students,  allow- 
ing them  $600  for  the  first  year,  and  $750 
the  second  year  Suhseiiuently  they  may 
either  continue  their  investigations  in  col- 
lege or  be  transferred  to  industrial  estal>- 
lishments.  In  this  connection  the  Univer- 
sity of  Saskatchewan  will  undertake  an  in- 
vestigation into  the  commercial  possibilities 
of  the  Western  coal  fields. 

EL  r.VSO — Oct.  8 
American  Mininic  Companies  In  Mexico 
will  be  compelled  to  shut  down  according 
to  a  statement  of  an  official  of  the  .\mer- 
ican  Smelting  and  Refining  Co.  unless  the 
Carranza  Government  alters  its  attitude  or 
the  United  States  lifts  its  embargo  on  gold 
shipments.  The  Federal  Reserve  Board  is- 
sued circulars  to  the  effect  that  it  will  re- 
ceive applications  for  arranging  to  supply 
amount  of  gold  necessary  for  American 
companies  to  pay  operating  expenses  in 
Mexico,  and  will  allow  the  re-exiX)rtation  of 
gold  into  Me.xico  during  October,  to  give 
the  Carranza  government  a  chance  to  mod- 
ify its  order  regarding  the  exportation  of 
gold  and  silver.  According  to  this  order, 
reexportation  of  refined  gold  taken  out  aa 
bullion  or  concentrates  must  be  made  within 
10  da.vs.  In  the  case  of  the  A.  S.  &  R. 
it  requires  120  days  for  gold  bullion  to  go 
through  the  refinery.  It  is  also  provided  In 
the  order  of  the  >Iexican  government  th.it 
25  r;  of  the  value  of  silver  shipped  out 
must  be  returned  in  gold.  The  State  and 
Treasury  Departments  and  Federal  Reserve 
Board  have  taken  the  matter  up  with  the 
Mexican  government  and  it  is  thought  P'^s- 
sible  that  some  favorable  solution  may  be 
arrived  at.  It  is  believed  that  the  Car- 
ranza order  is  designed  to  compel  the 
United  States  to  remove  its  embargo  on 
gold.  Professor  Kemmerer.  of  Princeton 
University,  is  at  present  in  Mexico  en- 
deavoring to  work  out  a  plan  for  silver 
coinage  of   Mexico. 
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ALABAMA 

Calhoun    County 


SOUTHERN  MANGA.NESR  CORPORA- 
TION (Anniston) — Operating  seven  elec- 
tric furnaces,  making  ferromanganese. 
Theodore  Swann.  president  and  manager. 
.Main   office,    Birmingham,    Ala. 

JefTeraon   County 

ALABAMA  CO.  (Gate  City)— At  Ham- 
mond Mine  sinking  its  slope  on  Irondale 
seam  at  2000-ft.  depth.  Seam  is  5  ft.  thick. 
GULF  STATKS  STEEL  CO.  (Cad.sden) — 
A  L.  Conner,  works  manager,  announces 
bonus  of  10";^.  effectivt  Oct.  1.  making 
bonuses  40^^.  Will  affect  about  3000  men 
WOODWARD  IRON  CO  (Bessemer) — 
On  Oct  1  employees'  wages  will  be  raised 
10'-,  hcing  third  rai.-c  this  year,  affecting 
about  10,000  men.  All  plants  operating  to 
capacity, 

ALAHKA 
KENNECOTT    (  Kennecott)  —  Production 
of   copper    for   September   amounted    to    7,- 
100.00(1   lb.,  compared   with    7.148.000  lb.   in 
Augu.1t. 

ALASKA  GASTINF.AtT  (Thnne)  —  Re- 
ports fall  to  show  any  Improvement  In 
..re  grade ;  decrease  In  tonnage  due  to 
l.ihor  Bhortag.-  ore  recovery  In  August 
.iveraged  !>!•  4c  per  ton  against  n»  5o.  In 
July  and  an  nverngn  yield  of  $t  IB  per  ton 
treated   during   preceding    21    years. 

AKKANHAN 
lloone  Connty 

ARKANSAH-MI.S.'^OIMII  (Zinc)  —  Pros- 
pecting on  ew..  iiroperiles  near  Tnr  Kiln 
mine  and  Madl.son.  Chaa.  iM,  Vassuer.  In 
chargf 

PHILLIPS  (Yellville)  —  Idle  last  year. 
r«9uming  operation.-!  again. 

GREAT  EASTERN  ROZRLLE  <  Yell- 
ville > — Located  In  Hall  Mountain  camp, 
Btnfled  operatlona  A.  J,  Moasman.  In 
charge. 

I/>NNIE  BOT  (Rush) — Owned  by  Zlm- 
nermann  and  Schofleld  and  assoclatea.    I'e- 


BIC,  BUCK  (Yellville) — Owned  by  Elmer 
Owens  and  a.s.soclates.  Developing  lead 
orebodv.  Face  opened  up  40  ft.  wide  and 
8   ft.   deep. 

ARIZONA 
Maricopa   County 

MANGANESI5  DEPOSIT  discovered 
southwest  of  Sentinel  in  Eagle  Tank 
Mountains;  ore  reported  to  contain  44% 
Mn.     J    D.  Peggs,  of  Tucson,  locator. 

Mohave    County 

RATTLESNAKE  (Chloride)  —  Recently 
shipped  two  cars  of  ore  from   750-fl     level. 

NEW  MOWHAWK  (Chloride)— Opening 
up  high-grade  ore  in  both  shafts  and  ship- 
ping.    Operating  the   Puzzle  and  Moo.se. 

SCHENECTAPY  (Chloride) — Commercial 
lire  :i  ft.  wide  opened  In  south  drift  on 
17r.-fl  level.  Plana  to  install  electric  hoist 
and     pumping     plant 

TOM  BEEP  (Oatmnn) — Bullion  produc- 
tion for  first  half  of  September  was  over 
$.11,000  and  expect  about  same  ilurltig  last 
half  Aerial  tramway  expected  to  cut  oper- 
ating cost  10a  W.  B.  Phelps,  mine  super- 
intendent. 

NaTaJo   Coanty 

APACHE  RR  CO  (Holbrook) — State 
coriioratlon  Counsel  granted  permission 
to  i.BSue  $1000  000  lionds  to  build  first  20 
miles  of  road  from  here  Into  Black  Mesa 
Forest  regl.vTi  Itond  will  be  71  miles  long 
when  completed  and  open  Important  bltu- 
mlnous-coal    deposit" 

rinal   Connty 
PINAL    DEVELOPMENT    (K^LvIn)— De- 
velopment   In    winze   continues   to   open    up 
good  ore  ;  whipping. 

TROY-ARIZONA  (Kelvin)— Fire  recently 

destroved  building  at   pumping  plant  whioh 

HUpplles  town  with  water.    Loss   was  slight. 

MAMMOTH     (Mammoth)   —  Shaft-house 

and    other    surface    buildings    destroyed    by 


fire  entailing  loss  of  $10,000  on  Sept.  2». 
Mill  shut  down  until  temporary  hoisting 
equipment  installed. 

HERCULES  (Kelvin) — First  unit  ol 
pumping  plant  to  supply  concentrator  Yiu 
arrived.  About  60 ■>  of  concentrator  equiiK 
ment    Is    on    ground 

SIL'S^R  BELLE  (Price)— Taken  ovei 
by  Arizona  Hercules  Interests  and  will  i>e- 
gin  shipping  at  once.  Tonnage  of  le.id- 
silver  ore  opened   up. 

U.    S.    VANADIl'M     (Kelvin)    —    Gro  i 
broken    for   5ii-ton    concentrator  to  be   b 
by  Minerals  Recovery  Co..  of  Denver     S; 
to   be    built    on    Arizona-Eastern    at    En;   . 
to  facilitate  transportation. 


Hanta  Cr 


anty 


ARIZONA  EUROPEAN  MINING  '  "^ 
(Nogales) — Tunnel  driven  100  ft.  and  »' 
60  ft.  below  tunnel  level.  Ore  carries  . 
per,  silver,  and  gi>ld  :  8  to  12  In.  h  > 
grade  and  S  In.  low  grade.  James  RIti  in. 
formerly  with  R  R  R  mine,  superintendent 
Manuel  Esralada,  president  ;  W.  Schuok 
mann,   treasurer. 

Yavapai    Coanty 

BLUE  BELL  (Mayer)— Drifting  on  12i>« 
ft  level  to  find  orebodv  developed  on  li'OO 
ft.    level    with   considerable   chalooolte. 

GREEN  f!UI.CII  I'OrPER  (Crown  KInf 
— O.  L.  Hnberbush  In  charge  of  pr»|iert 
recently  taken  over  by  syndicate  In  El  I':>« 

VENTURE  MILL  (Jerome) — Operat. 
resumed  under  E  L  Bartholomew.  Si 
will  be  sunk  65  ft  to  depth  of  400  ft.  b. 
tunnel  level   i^r  ;>   lotil  of  66S  feet 

JEROME  corrKIt    (Jerome)— Four-' 
compressor,   hmugiit    from  Oatman  In  «■ 
atlon.     Two  shirt.^   working      Formerlv 
the   Ewlng   *    Hooker   group.      T.   O.    Fl>i 
superintendent. 

Viinin  Coanty 
CACTTS    QI'F.EN     (Swansea)   —  H.     1 
Barbee,    president     nna     manager    gime 
Kansas    City    to    arr.mge    for    purchase    ' 
machinery  and  motor  trucks.     Let  contrao 
for  JOO  ft.  of  sinking  before  departure. 
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Amador    County 

SOUTH  KEYSTONE  (Sutter  Creek)— 
Development  progressing  from  North  Star 
shaft.      H.    eolpe,   manager. 

CENTRAL  EUREKA  (Sutter  Creek)  — 
Extensive  development  expected  on  2540-ft 
level.  Extraction  in  progress  on  2690- 
3425-  and  3350-ft.  levels.  In  last  level, 
drifting  north  and  south  from  shaft  for 
known  orebodies.  Extracted  8455  tons, 
yielding  J2e,16S  bullion  and  concentrates 
in  July  and  August,  Total  expenditures 
amounted  to  $29,501.  including  $19,500  ac- 
tual cost  of  mining  and  drilling  ;  other  cost 
included  repairs  to  shaft,  tailings  dam  and 
flume.  Tailings  reservoir  almost  completed. 
Butte  County 
LUCK  (Oroville) — Completed  installation 
of  5-stamp  mill  on  this  property  in  Granite 
basin.     Good  ore  reported, 

Calaveras   County 
GARIBALDI    (Oakland)   —  Permitted   to 
issue   14,400   shares   in    exchange   for  claim 
and    to    sell    shares    for    development. 
Colu.sa    County 
CERISE   (Willows)— Situated  on  Sulphur 
Creek.     Mill  destroyed  by  fire,   rebuilt.    Ore 
Shows    $10    gold    per    ton    and    amount    of 
quicksilver  said  to  equal  milling  cost.  Large 
tonnage   said   to  be  blocked   out.      Prepara- 
tions made   to   run   during  winter. 
Contra    Co.stB    Coun*y 
BUTTERS    (Martinez)   —  Reported    con- 
struction     of      zinc      reduction      works      bv 
Charles    H.     Butters,    of    Oakland,    started. 
Report    that    Chabot    aluminm    dust    labora- 
tories  would   be   removed    from   Oakland    to 
Martinez  denied.     Zinc  plant  to  occupy  site 
of  old   Peyton   Chemical   Works. 
Eldorado    County 
CHROME   ore   shipped    from   Volcanoville 
by  Warren  Green,  of  Georgetown.     Two  car- 
loads  from    Northside   in   two   weeks. 

RISING  HOPE  (Placerville)  —  Crosscut 
driven  to%vard  lowest  part  of  old  channel 
bed  for  pay  gravel.  Nugget  recently  ob- 
tained weighs  IJ  oz. 

Inyo    County 
CASA  DIABLO   (Bishop)   —  Acquired  bv 
John  M.   and   C.   Taylor,   of  Chicago. 
Nevada    County 
GOLDEN  CENTER   (Grass  Valley)- Re- 
ported  good  ore  carrying  gold   disclosed  on 
500-ft.  level  in  vein  2  5  ft.   wide. 

OCEAN  STAR  (Washington)  —  Vein  is 
said  to  be  6  ft.  wide  and  to  carry  ore 
averaging  $7  a  ton.  Being  developed  bv 
Honolulu  company.  Development  bv  300-ft 
shaft.  Former  operation  through  tunnel 
and  ore  sent  to  20-stamp  mill  bv  aerial 
tram.  Company  owns  power  plant  on  river 
at   short   distance.      Employing   30   men. 


f^^^f^  ?.■  ^^""^'h  "Chrome  being  shipped 
from  Callahan  ;  1 0  carloads  was  output  last 
summer  Salmon  River  Mining  Co  ar- 
ranged for  development  of  new  ground  and 
increasing  number  of  workmen  ;  ditches  and 
flumes  repaired  and  water  system  im- 
proved. O.  H,  Poor,  superintendent.  Bon- 
ally  placer  claims  sold  to  Forks  of  Salmon 
Mining  Co. 

C0L0R.4I)0 
Boulder   County 
ST.    JOE    (Boulder)— This   old    Gold    Hill 
mine  will  be  reopened.     Lead-zinc  producer 

SLIDE  (Boulder)— Mill  operating  satis- 
factorily. Flotation  used;  dump  material 
being  treated. 

NEW  SILVER  STRIKE  northwest  of 
Carnbeau  Hill  made  recently.  Stated  ore 
snows  good  silver  contents  and  40%  lead 
m    10-ft.    discovery   shaft. 

Clear  Creek   County 

HUDSON  MILL  (Idaho  Springs)— New 
flotation   unit   being  installed. 

JACKSON  MILL  (Idaho  Springs)— Plant 
running  to  capacity.  Custom  ore  from 
IdcTiho  Springs,  Georgetown,  Silver  Plume 
and   Central   City  being  treated. 

PRIMOS     CHEMICAL     CO.      (Empire)  — 
cn^n"^?"*  '^'t   to  drive  2000-ft.   tunnel   to  cut 
b"0    ft,    under    present    workings    at    Camp 
Boencke  molybdenum  property. 
Gilpin     County 

51Lr>.,  LOPE  (Central  City)— Lease 
and  bond  taken  Shaft,  orehouse  and  ma- 
chinery  overhauled, 

GEIGER  EXTENSION  (.Apex)— Develop- 
ment under  way  on  this  Michigan  Hill 
property.  Crosscut  tunnel  being  driven  to 
cut  vein. 

lake   County 

ROBERT  E.  LEE  (Leadville)  —  This 
iryer  Hill  property  shipping  4  0  tons  silver 
ore  dail.y.  Produced  zinc  carbonate  ore 
until  recently  :  metal  price  caused  change. 

MATCHLESS  (Leadville)  —  Long  term 
lease  secured.  Shaft  will  be  retimbered  to 
Its  depth  of  250  ft,,  and  then  sunk  to  second 
contact.  Large  producer  in  past.  H.  A  W 
Tabor  formerly  interested. 


Placer    County 

PLACER  COUNTY  CHROME  (New- 
castle)—Machinery  for  new  plant  being 
hauled  from  the  railroad  to  the  mine  near 
Lime  Klin.  Expected  to  be  immediately 
installed.  R.  H.  Farmer,  owner. 
Sa«    Berna4-dino    Count.v 

FRANC  COPPER  MINING  CO.  (Los  An- 
geles)— Permitted  to  sell  427,500  shares 
capital  stock  to  Dan  Murphv  for  $15,000 
cash.      Mine   in    Kelso   district. 

San     Diego     County 

INTERNATIONAL  M.\GNESITE  CO 
(Chula  Vista) — Has  chartered  several 
steam  schooners  to  bring  raw  material  from 
Magdalena  Bay,  Baja  California,  to  San 
Diego.  Planned  to  import  1500  to  2000  tons 
per   month. 

Shasta    County 

nn^J'^f'^^'^  ^''^^^P^  (Redding)— Resumed 
operation  after  shutdown  of  two  years 
During  that  period  diamond  drills  em- 
ployed prospecting  copper-bearing  lenses 
More  than  30  holes  drilled,  with  average 
depth  of  800  ft.  Result  shows  sulphidls 
rL„,„  '  ''  VSP"^""-  '^^^  1 5-stamp  mill 
running  on  gold  ore.  Copper  ore  will  be 
snipped  to  Mammoth  smeltery  at  Kennett. 
Siskiyou    County 

nJ^.^f^^  ^-^^P-  DISTRICT  activity  re- 
mpth  R-^'  "O^^'etion  of  Copco  dam  on  Kla- 
math Kuer  for  conserving  water  in  reser- 
maZ  f"""  'T'"ies.  Placer  locations  being 
Klnl^Jh""  ?'-^«ance  of  120  miles  along  thi 
R  ,^^^^*''V^'^^°'"  **^^  confluence  of  Shasta 
on  fniSo^'"'''.?"'^,^^'!"  ^^'i''^  Copper  mines 
SvoJi  t"^"  f^"'*''"''  being  developed,  with 
ton^r,5i''''^""^*'n-  superintendent.  Crump- 
ton-Maddux  opening  good  copper  prospects- 
win  work  during  winter.  Tebbe  copper 
mines,  south  of  Indian  Creek,  doing  assesl- 
HrSLf  ■'■'',.■  P?'**  Con.<=olidated  placers, 
laigest    m    district,    will    resume    work    at 

.■n"gs  ■  wnrsflW^'"^"  V"''  P"^"^  cSppe?  hold! 
ings   will    start    work    under   contract    with 


Oura.y  County 

7100^n^    BIRD     (Ouray)— New    tunnel    in 

.PAYMASTER  ( fronton)  —  Lessees  ship- 
ping copper-silver  ore. 

SARATOGA  (Ironton)— Stated  mine  will 
be  reopened  by  Boston  men.  Oxidized  sur- 
face ore  carrying  gold  and  silver  under- 
lain by  heavy  pyrite  ore.  Mill  remodeled 
three  times  in  past  but  never  obtained 
economical  treatment  of  ore.  Price  of  silver 
incentive  to  new  operations. 

Pueblo  County 

NORCROSS  CHEMICAL  CO.  (Pueblo)  — 
U  ill  erect  50-ton  sulphuric  acid  and  25-ton 
mtric  acid  plant  to  be  known  as  Zurcher 
unit.  Has  secured  120  acres  of  land  and 
contracted  with  Pratt  Engineering  and  Ma- 
E"'."?.  Co.,  of  New  York,  for  construction  of 
buildings. 

Sagraurhe   County 

RA^\'LEY     MINING     CO.      (Bonanza)  — 
Contracted    with    Colorado    Power    Co     for 
900   hp.   of  service  for  Shirlev  mill :   power 
company    reconstructing    Salida    plant    and 
installing  new  turbine  to   handle  additional 
l?^^    ■    J"'''  contract   to   American   Steel   and 
Wire  Co.   for  aerial  tram    seven  miles  long 
from  mine  to  new  mill  at  Shirlev  on   D.   & 
K.    G.    R.R.  ;    capacity,    80,000    lb.    ore    per 
hour,  in  6-cu.ft.  buckets  carrying  800  lb. 
San  Juan  County 
COLUMBUS    (Animas  Forks)   —  Driving 
crosscut  tunnel  to  cut  vein  at  700-ft    depth 
BELCHER  (Silverton) — Reopened  bv  les- 
sees.    Good-grade  copper-silver  ore  .shipped 
NORTH  STAR  MILL   (Silverton)— Oper- 
ating steadily  on  Silver  Lake  ore  and  cus- 
tom ore  from  Silverton  and  Red  Mountain 

PLATA  REY  (Chattanooga)— First  ship- 
ment silver-lead  ore  made.  Leasing  com- 
pany operating  Margie  and  Silver  King 
claims  of  Telescope  Mining  Co  Develop- 
ment  under  way. 

I       San   Miguel    County 

MODE.VA  (Telluride)— Shipping  to  Dur- 
ango  smeltery.  Under  development  bv  les- 
sees. I   ".    I 

STANDARD  CHEMICAL  CO.  (Placer- 
i  ',7~S""''"?,^  carnotite  ore  from  Para- 
o?\.i„''  '••»  Hauled  in  wagons  to  railroad 
at  Placerville. 

Teller  County 

BLUE  FLAG  GOLD  (Cripple  Creek)  — 
At  annual  stockholders'  meeting  elected  J 
F.  Eresman,  president  and  general  man- 
ager; J.  J.  Gunnell,  vice-president  ■  J  S 
Pigall,  secretary  and  treasurer.  Recently 
resumed   operations   on   Blue  Flag,   sinking 


K"^w  ^r,'^-*  f''°'"  """-  to  1400-ft.  level, 
o.    w.    Bevan,   superintendent. 

JERRY  JOHNSON  (Cripple  Creek)  — 
c.''l'»v°i'T1'  "I  ^^"-  ^"f"  750-ft.  levels  by 
<  aley  &  Caley.  lessees.  A  2-  to  4 -in  streak 
of  high-grade  gold  ore  opened  on'  650-ft 
]tZl\\  ^""'Ji  ^'''"  •"?  advanced  on  750-ft. 
shoot  downward  extension  of  this  ore- 

ID  .\I{0 
Slioslionr   County 
ir?!'^^"''  LEDGE    (Murray)- Constructing 
canan^i^v^'i"'    S''"'  O'S"'    <o    later    doubllnl 
a?''foo'^nd%%%%r?ev'efs.'""'°'"=''  '"  ^'^"" 

rr.£:^^>^'^^SP^^^^^  (Mullan)  —  Carload 
from  tunnel  No.  1  showed  6.19%  copper 
Crosscut  from  No.  3  tunnel  being  extended 
*o  «,Vt  ore  shoot  350  ft.  below  n1  2  Will 
continue  work  all  winter. 

ConSstf-^o?"^,!  MI.^^NG  CO.  (Kellogg)- 
natent  w^-,,i^  claims  being  surveyed  for 
patent,    lying    one    mile    north    of    Kellogg 

O?rtodv'?,ncov?-  f^''  ='"''  drifting  startfd: 
urenody  uncovered  on  tunnel  level  Hoist 
ttSFJT'%.r^  l«:<^ti:ft.  skip"already  \n: 
Bemi'-  mLlger^""""'^'    P'-^i^ent ;    H.    O. 

\JV%^}'!^^-^F9^^-^^  MINING  CO.  (Mul- 
10  OnH^?°?''  <J'"iI  mg  property  since  Sept. 
Mi„,-„%°"  .formerly  held  by  Snow  Storm 
?n  ol,/-'^*'-  ^"'^"  "P  after  expending  $35  000 
Sw  1r".Hf  f"P  '='""''"■  '"■<'  for  300  ft^  but  too 
fo?^  m-o,l./,?  "^'^^rrant  payment  of  $600,000 
ror    pioperty.      Fault    cut    off    orebodv    and 

ln?"oirera'jor«*2  1^^'  »°  ""-^  extenIio°n  Vres^ 
to  west        ^  ''^'"'''■^  orebody  may  be  found 

MARTI^AND 

CHROME    and    MAGNESIA    DFPO<?TTS 

Coun'tv'lw"?  V,  ""^'-'"F  Mi"s  in  Bal^m7rl 
j^ounty   by  J.   H.    Buxton.   Jr.,   mining  ene-i- 

magnesH^^rs'^in'^'""'"^]?  °'%  ^^^^  i^^^ll's 
Usi^i  i,  3^  '."■  ^^''de  of  h  gh  ciualitv 
I  sing  steam  with  electricity  for  I  ght  n& 
but  expect  to  secure  power  later  from  Rnti 
via"";-  TKl7rt:'K  Prospected'Vuring''last 
Satryw|?i;Pn'''t*5re*e°nfo^hr  '""'<'"  '^''"^^ 
MICHIGAN 
Copper 
^  ^^'^'^-..^^I^E    "POOL"    (Calumet)— Dia- 

«1^^ISiS-a-^r?ei^S^~' 
Os^e^olf-Yoi'^  oT^^?l1,Va-4tt^h^  I^' ^ 

t^,?■,'^^T™°t^^"^-¥'^'^I'LO^'ER  (Hough- 
to  OmT-^?„  '""17''  i""*""  J^''"  Ri^'^f  shipped 
of  '^l^S°.°"^-^^yf^°''-er  plant.  Remainder 
ot   plant    being  scrapped. 

CALUMET    &    HECLA     (Calumet)— Sec- 

at  La"ke  '?  ind'  "^,<='''"^  P'^"'  ««^ 'he  mfns 
at  Lake  Linden  being  installed  rapidly 
New  turbine  installation  progressing  slowly 
.RICHMOND  (Adair)— Ore  delivered  to 
wi'J''"T"''''K?'^.''''  -^"^air  by  aerial  tram- 
nay,      is  shipped   crude,   averages   61^   con- 

^led'^'c^.V  ^h"  *^°"'  -  ^"sust  Shipments'^  a^?- 
aged  carload  per  aa.v. 

NEW  BALTIC  (Houghton)— Drifted  20 
ft.  on  new  8-ft.  lode,  12  ft.  west  of  .shaft 
n  good  copper  May  be  New  Arcadian 
w  ^im'''',^"'  "Jt'"*^  ""'■<'"  to  determine. 
H  is  ^n^n"«  f''  ^^%^  """^  '"''"y  'odes  and 
It  IS  3000  ft,  from  New  Arcadian  shaft,  the 
only  other  opening. 

MIXNESOT.* 
IVIesabi    Rangre 
COOPER       (Keewatin)  —  This      property 
south    of    Bray    mine    being    check    drHled 

.\     Hanna    &    Company, 

T^^,^^^''?'^^l  <.C'"sholm)-Controlled  bv 
Z?n=  ,.2  """^^  mterests,  shipped  280,000 
tons     and     will     continue     until     navigation 

rock'in  vir''^    ""'    **^"^"    '^"""'-^    t=>^°""« 

H.^',^?n"  tJNO(Hibbing)— Operated  bv 
?^"s  .  fed  7»,^''  Tearing  out  gasoline  hoist 
installed  few  .years  ago  and  replacing  by 
electrically  operated  one:  current  from 
Great   Northern    Power   Company 

w^rj'-^^^'^"^'  (Hihbing)-Let  contract  to 
Winston-De.ar  Co,  for  stripping.  Unable 
to  get  equipment  so  will  not  work  till 
next  spring.  Overburden  will  be  hauled 
?^..Th'  ^"'^''  ^°i;!"  °f  '^ite  Jtist  purchased 
.n"ors  '"      P""'"''"'''*  Mather  Co  ,  oper- 

id.^''^\\r/?'^'^  MINING  CO.  (Grand  Rap- 
ids)—-With  another  operator  has  taken  six 
months  option  lease  on  .several  properties. 
Formerly  leased  by  the  Oliver  Iron  Mining 
<  o..  who  withdrew  when  thev  dropped 
Great  Northern  and  other  properties  after 
having  proved  up  ground.  Later  leased  bv 
Interstate  Iron  Co..  who  quit  at  outbreak 
"t."'ar  owing  to  unsettled  conditions.  Two 
'Inlls    now    on    property. 
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MISSOURI 

JopIIn  District 

J.  P.  CLARK.  (Mexico.  Mo.) — Purchased 
for  $50,000  a  to-acre  lease  in  Oklahoma 
Just  south  of  Baxter  Springs,  on  Bingham 
land.     Tract  has  good  drill  record. 

K.\XO.\K  MET.Vi:.  (Pichcr,  Okla.) — 
Building  350-ton  mill  south  of  Picher.  on 
proved  lease.  A.  M.  Gaines,  Joplin,  gen- 
eral manager. 

REPUBLIC  (Tar  River.  Okla)  —  Will 
build  mill  on  lease  In  Tar  River.  Shaft 
down  and  in  ore.  Headquarters,  Miami, 
Okla.     H.  E.  Huttig,  manager. 

GOLDEN'  E.\GLE  (Baxter.  Kan.)  — 
Building  350-ton  mill  south  of  Kansas-Okla- 
homa line,  northeast  of  camp  of  St.  Louis. 
To   be    steam   plant    with    usual    equipment. 

CARTH.\GE  (Carthage) — Incorporated 
with  $32,000  to  develop  recent  lease,  north- 
east of  Picher.  Okla.  Charles  Turner,  .lop- 
lin,  and  Emma  Knell,  Carthage,  principals. 

VACTATIO.V  (Joplin) — Opening  up  old 
mine,  two  miles  east  of  Duenweg.  Exten- 
sive drilling  campaign  shows  ore.  Mill 
will  be  erected.  W.  O.  Cragg  and  A.  W. 
Canada,    of    Joplin,    managers. 

L.  P.  BUCH.-\XAN  (Joplin) — Bought  for 
$75,000  lease  of  Acme  Mining  Co.  at  Law- 
ton,  Kan.,  and  will  sink  shaft  from  150-tt. 
level  to  250-ft.  and  replace  150-ton  mill 
now  on  tract  with  400-ton  plant-  Also 
during  past  week  purchased  for  $70,000 
lease  just  north  of  Beaver  mine,  west  of 
Picher.  Okla  ,  from  E  JI  Meirs.  of  Salina, 
Kan.  Shaft  down  to  250  ft  will  be  sunk 
deeper  immediately  and  400-ton  mill  built. 

MERRILL  (Baxter.  Kan.) — Completing 
plant  north  of  Quapaw.  Okla.  The  350-ton 
mill  has  three  seven-cell  rougher  jigs  and 
seven-cell  cleaner  and  five-cell  sand  jig; 
power  furnished  by  Fairbanks-Morse  oil  en- 
gines, first  in  the  district :  sludge  depart- 
ment of  18  tables:  Dorr  thickener  and  clas- 
sifier; regrinding  rolls  and  90-in.  classify- 
ing screen.  Has  built  club  house  and  a 
40-room  hotel  for  workers.  Has  leased  120 
acres  and  will  build  several  more  mills 
when  this  is  in  operation.  W.  E.  Merrill, 
principal  owner  and   general   manager. 

MONTANA 

Cascade  Coanty 
NEIHART  DISTRICT  silver  .properties. 
Inoperative  for  last  15  years  due  to  low 
price  of  silver,  being  reopened  by  C.  D. 
McLure  of  Philipsburg,  present  owner.  To 
clear  up  arrear  taxes,  county  olTicials  or- 
dered treasurer  to  accept  total  of  original 
tax,  amounting  to  $6798. 

HenverheB'l  Connty 

ELKHORN  KI.STUir-T  R.\  ILROAD  route 
will  .«oon  be  graded  and  ready  for  tr.ick- 
laying.  Road  will  be  narrowgage  due  to 
ImpoMslhllitv  of  securing  standard  rail.s. 
Will  cross  Wise  River  near  Churchill  ranch, 
above  Dewey,  and  then  follow  river  up  to 
Elkhorti  mines. 

Rllvrr  Bow  Toanty 

CLARK-MONT.\N'.\  REALTY  (Butte) — 
Hearing  of  injunction  asktd  against  Burtte 
A  .Superior  ordered  bv  Federal  District 
Court  continued  from  Oct.   19  to  Nov.  12. 

rORBIN'  INDEPENDENT  MINING  CO. 
(Butte) — Filed  articles  of  Inmniorntlon 
with  county  recorder,  Oct.  1.  r  •npltallza- 
llon,  $100,000  Directors  are  August  Bech- 
told.    Gust   Schultz   and   O.scar    Lang. 

ANAfO.NDA  (Butte) — Rather  than  con- 
tinue nil  Butte  mines  with  crews  below  nor- 
mal, closed  Diamond  and  Rams  mines  on 
Oct.  9  and  transferred  Diamond  crew  to 
the  Mountain  fonsolldnted  to  bring  prn- 
ductloiL  in  l.itt.r  almost  up  to  normal. 
Rarij  r.rri-d    to    Mountain    Vl.-w 

(>enH  ■  of  rei>alr  work  In  nnriin 

shnf'  •    will    be    that    two   mines 

are  illv  Instead  of  four  with 

«uh-  Present    output     aver- 

age' "re   n   day   and   expect    to 

rrnrl  111        Sale   of   Alice   prop- 

•  rfv   '  ,  i|.he|d  by  court 

NTVAHA 

Hamhnlflt   rnnnty 

|-,-.r..    ,..,.,-.,.,,  .\,,>;p;a  PO    (Pack- 
i.rd.  r) — Equlpjied   with 

ino-'  II.    O.    Thompson, 

»oni-i  .1 

Mlnrrnl    (oanly 
CALAVADA     (Lunlng)— Opened    oxldljted 
n^e^Ol1r  nn   inin.  -I'^.l  iinn.n    trvole  on  con- 

•  ■    -*    ■ ■  "         ■  ■•    ' r-tlen- 

and 
with 
Mtnrt 

..„    i fi     i.w,      ..,..   „,,, ;..i..d   to 

.Mnwm  Vallev  smellerv      H.  A    Gelsendnrfer. 


Nye  Coanty 

TONOPAH  ORE  PRODfCTlON  for 
week  ended  Sept.  29  amounted  to  9519  tons, 
valued  at  $166,582.  comiiaring  with  9388 
tons  the  previous  week.  Producers  were: 
Tonopah  Belmont.  2154  tons;  Tonopah 
Mines.  2550  tons;  Tonopah  Extension,  2380 
tons:  Jim  Butler.  850  tons;  West  End.  1095 
tons;    Rescue,    127   tons:    Midway,    63    tons. 

TONOPAH  EXTENSION  MINING  CO. 
(Tonopah) — Receipts  from  operations  for 
August  amounted  to  $113,914:  current  ex- 
penses,  $84,855  ;  operating  profit.  $29,058. 

WHITE  C.\PS  (Manhattan) — Ea.st  ore- 
body  exposed  on  fifth  level.  Hanging  wall 
side  first  struck  hv  south  crosscut.  After 
drifting  25  ft.  along  vein,  course  changed 
to  cut  ore  at  right  angles  and  so  far  no  sign 
of  foot  wall. 

MANHATTAN  CONSOLIDATED  MINES 
DEVELOPMENT  CO.  (Manhattan) — Cut- 
ting fourth  station,  timbers  all  in  and  lat- 
eral work  from  fourth  level  .started.  Pump 
for  third-level  seepage  into  shaft  installed 
at  fourth  level  and  15-ft.  sump  below  level. 
Third  level  south  crosscut  driven  to  strike 
downward  extension  of  free  milling  orebody 
explored  west  and  south  of  present  working 
shaft.  Fourth  level  east  drift  being  made 
to  strike  east  orebody  developed  at  200- 
and  300-ft.  level,  should  encounter  accord- 
ing to  survey  250  ft.  from  shaft. 

NEW    MF.XICO 

Grant     Connty 

LAWRF.NCR  (Lordsburg) — Drifting  by 
contract  with  Trendt  &  Hughes  from  No. 
2  shaft  to  connect  with  No  1  and  No.  3 
Will    erect    mill       I     T.    Dewey,    manager. 

EIGHTY  FIVE  (Lordsburg) — Construct- 
ing mill  to  use  flotation  process  Dam  being 
built  near  power  house  for  mine  water. 
Grading  for  spur  from  Arizona  and  New 
Mexico  R  R.  J.  W.  Crowdus.  in  charge  of 
construction.  A.  J.  Interrieden,  general 
manager. 

Otern     Connty 

SACRAMENTO  ropPKU  CO.  (Tularosa) 
— Churn   drilling  on  property 

TWIN  BUTTES  COPPI'.H  CO.  (Tularosa) 

Filed    articles    of    incorporation    at    Santa 

Fe.  Sept.   21       Capitalization.   $2,000,000.    R. 
L.  Davenport,  Tularosa.  agent. 
Sierra     Connty 

KINGSTON.    HILLSBORO    .\ND    LAKE 
VAI..LKV    DISTRICTS,    stimulated   by  high 
silver  price.      Producers   in   past. 
Santa   Fe   County 

SANTA      FE      GOLD      DREDGING     CO. 
(Golden) — Expects    to   begin    operations    by 
December.     Employing  50  men. 
OREGON 
Josephine   Connty 

GREENBATK  (Grants  Pass) — Fire  at 
this  gold  mine  destroyed  tool  house  ;  sup- 
posed that  cause  was  tree  falling  on  power 
wire  making  short  circuit  Operators  using 
hand  drills  until  power  is  advanced.  F. 
F    Chllders,  manager. 

SOUTH    DAKOTA 
Cimter    County 

PRINGI.E  QCARRV  (Pringle)  —  Ship- 
ments of  limestone  being  made  to  plants  of 
Western    Sugar    Beet    Co. 

SPOKANE  LEAD  AND  SILVER  (Cus- 
ter)^\Vork  started  on  erection  of  concen- 
trator for  low-grade  lead-silver  ores.  High- 
grade  ore  being  shipped  to  smeltery. 

CRAWFORD  MICA  MINING  AND 
MILLING  (Cu.ster) — Work  resumed  at  Old 
Mike  mine  and  new  oil  engine  and  com- 
pressor installed.  One  car  of  mica  shipped 
to  Chicago  and  will  make  regular  shipments 
of  one  car  per  week. 

UTAH 
Reaver  Connty 

MILFORD  forPER  (Milford) — Full 
force  employed  and  developing  considerable 
tonnage.  Work  on  new  railroad  .spur  pro- 
gressing, about  half  the  grading  completed. 
Expect  to  reach  200-ton  output  per  day 
shortly,  nl  present  producing  80  to  90 
tons. 

Jnah    Cnnnly 

DESERT  MOUNTAIN  (TlntlO— Main 
vein  lapi>ed  on  rroascut  from  new  shaft 
on  300. ft  level  Drifts  will  he  run  north 
and  south  on  aoo-ft  lovel  and  every  100 
ft  therenfter.  Level  stoning  will  be  done 
when  this  work  Is  completed 
Tonele    Cnnnly 

POTASH  BRINE  In  area  near  Rotithwesl 
end  of  Great  Salt  Ijike.  nt  Grant.  Is  lw>ing 
worke.1  t.v  the  ninniond  Mnlch  Co  Plnnt 
Installed  to  treat  the  brine  obtained  from 
dry  sink  In  npernllnn.  but  detnlls  of 
output  not  Available  Brine  reported  to  be 
low  In  potash  hut  free  from  ohteellnnnblc 
n'soelatlons 


C.V  N.ADA 

British    Colombia 

CONSOLIDATED  MINI.NG  AND  SMELT- 
ING COMPANY  OK  C.\.V.AD,\.  (Trail)  — 
Operating  three  copper  furnaces,  smelting 
1000  tons  of  ore  per  day,  most  of  which 
supplied  by  Rossland  mines.  Coke  supply 
improving.  J.  Buchanan,  smeltery  super- 
intendent. 

New    Brunswick 

COPP  COPPER  MINE  (Midway.  Albert 
Co.) — Henry  A.  Copp  .and  Sons  gave  option 
on  property  to  J.  D.  Hubbard,  of  Chicago, 
representing  a  syndic.ite.  Price  is  $750,000, 
option  running  nine  months  while  prospect- 
ing property.  Owners  to  receive  25^^  of 
returns  frorh  ore  shipped.  Stated  ore  car- 
ries high  percentage  copper  and  veins  are 
of  some  length. 

Ontario 

SIL^'ER  QUEEN  (Cobalt) — Leased  and 
shipping. 

LAKE  SHORE  n<lrkland  Lake)— Con- 
structing 75-ton  mill. 

BOSTO.V  HOLLINGER  (Boston  Creek) 
Installing  development  plant. 

KIRKL.VND  PORPHYRY  (Kirkland 
Lake)— Offering  of  I  no. 000  shares  for  de- 
velopment oversubscribed. 

ASSOCIATED  GOLD  FIELDS  (Larder 
Lake) — Main  shaft  on  Maxwell  side  of 
propertv  dowli  4  30  ft.     Mill  to  be  enlarged. 

TEMISK.\MING  (Cobalt)  —  Considering 
flotation  treatment  of  old  tailings,  estimated 
to  contain   over  fiOO.nnii   oz. 

SCHUMACHER  (Schumacher)  —  For 
month  ended  Sept.  15  treated  3400  tons, 
recovering  $23,000  of  bullion. 

EE.WER  (Cobalt)  —  Statement  quarter 
ended  .\ug.  31  shows  cash  on  hand.  $49,972  ; 
ore  and  bullion  and  due  from  smelters. 
$158,477. 

CROESUS  (Munro  Township)  —  Water 
difficulties  overcome.  Developing  on  lower 
levels.  Millinp  operations  again  normal, 
heads  running  $40  per  ton. 

McINTYRE  (Schumacher) — Only  Porcu- 
pine mine  showing  gain  for  last  year.  Re- 
port for  15  months  ended  June  30  shows 
$840,554  profit. 

CA.VADIAN  KIRKLAND  (Kirkland 
Lake) — Shaft  on  No.  2  vein  down  25  ft.  : 
vein  Is  whole  width  of  shaft  and  assays 
show  gold  content.  Will  sink  to  depth. 
No.  1  vein  uncovered  for  about  400  ft.  and 
good  surface  showings  encountered. 

MEXICO 

LABOR  TROUBLES  occurred  in  Tam- 
pico  oil  fields  when  employees  of  Aguila 
Oil  Co.  refused  to  work,  demanding  a  50*^ 
increase  in  wages  The  government  in- 
structed Governor  General  Ricaut  to  take 
precautions  to  avoid  disorder.  I.  W.  W. 
and  German  agents  reported  to  have  insti- 
gated strike.  [Later — Dispatches  dated 
Oct  9  report  .strike  settled  and  men  prom- 
ised to  return  to  work  immediately.  Gov- 
ernor Ricaut  present  with  strong  force 
of  troops. J 

CIA  DU  BOLEO  (Santa  Rosalia.  Baja 
Calif.) — Production  for  Augu.st  amounted 
to  1,433.040  lb.  of  copper.  Average  grade 
was    3.23C,.. 

HERMOSILLO  COPPER  CO.  (^»onora) 
— Incorporated  In  Mexico  with  $1,500,000 
capitnllzntinn.  being  rforgnniratlon  of  Verde 
Grande  Copper  Co.  Shipi>ed  ore  for  test  to 
(lotatlon-machln-uy  manufacturers  Main 
olllce.  Columbus.  Ohio.  J.  L.  Zimmerman, 
president. 

NICARAGUA 

GRECIA  MINES  GO  (I,eon)— This  gold- 
silver  mine  Is  being  operated  by  the  Butters 
Salvador  Mines  Interests  .Supplies  brought 
in  through  port  of  ("orlnto,  by  rail  to  Leon, 
thence  l>y   trail   to   mine. 

SALVADOR 

BUTTERS  SALVADOR  MINES  (San  Se- 
bn.stinn)— Rec-i.tlv  p.l.l  ilrst  l|,|iil,1.itlm 
dividend:  ov  '  ,|  |,ul 

small    addltl  ■  ded 

life  of  mine  i-""t 

15    venr-;        i  ^^lng 

dl%id.  .    ■  ''fif- 

nble;  v   In 

1912  ■'   ♦"'" 


It    pi( 


DIvlsad.TO    rn,„pln^      i  ..I     ..p.  t    il 

ent,  owing  to  power  dllflcultles. 
CIIII.K 

BRVDEV    (Sewein — Production    of    ron- 
per  for  September  amounted  to  l>,348.0fln  lb. 
comparing  with   4.512  000   Ih.   In  Aagust  or 
an   Increase  of   836.000  ih 
PFRU 

GERRO  DE  PASGO  (iM  F^ndlcl(^n) — 
r-rodiictlon  of  copper  for  September 
amounted  to  7.041.onn  lb.  comparing  with 
6.036,000  Ih.  In  Auirist.  September  out- 
t.uf    establishes    n    new    high    re-nrd 
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The  Market  Report 
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SILVER  AN'D  STERLING 

EXCa.\XGE 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

New 
York, 
Cents 

Lon- 
don. 
Pence 

New 
York. 
Cents 

90S 
89f 
88J 

Lon- 
don, 
Peno» 

4 
5 
6 

4.7530 
4.7525 
4.7525 

921 
9I5 
90f 

46; 
46J 
45 

8 
9 
10 

4  7525 
4  7525 
4  7525 

45} 

45J 
45i 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  oiince  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Oct. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7[ 

7.60 

?! 

4 

*23i 

60} 

@8 

(5  7  90 

@8f 

71 

7  60 

n 

5 

*23i 

60} 

@8 

@7  90 

(SSI 

7f 

7  60 

a 

6 

*23J 

60i 

®8 
@7| 

(2  7  90 
®7 

©S-J 

7.80 
@8  00 

R 

*2J} 

6U 

7 

7.80 

9 

*23} 

61 

@7 

@7 

@8  00 

7 

7 

7.80 

10 

*23i 

61 

fe7 

(Si  7 

(ai8  00 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday. 
September  21,  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17c 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  1 00  lb. 
are;  St.  Louis- New  York  17c.:  St.  Louis-Chicago, 
6.3c.  ;'_St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Oct. 

Spot 

3  Mos. 

no 
no 

no 
no 
no 

Spot 

4 
5 
6 
8 
9 

to 

no 

110 

no 

no 
no 

125 
125 

125 
125 
125 

2455 
245» 

244; 
2445 
2445 

243 
2435 

243J 
2425 
244 

305 
305 

304 
30! 
305 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotationr  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
iterling  per  ton  of  2.240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
i.240  lb.,  with  American  prices  in  cents  per  pound 
.he  following  approximate  ratios  are  given,  reckoning 
exchange  at  $1755  £30!  =6.474c.;  £54  =  11.462c.; 
CI20  =25473c.:  £137  =  29.082c.;  £240  =  50  946c. 
/ariations,  £1  =0.212277c. 


Metal  Markets 

NEW    YORK — Oct.    10 

The  markel  generally  continued  duU. 
[■he  outstanding  features  were  the  pro- 
lounced  weakness  of  lead  and  a  decidedly 
ofter  tone  in  spelter.  Conditions  in  the 
opper  business  continued  chaotic,  but  the 
'omniittee  of  Producers  is  working  to  de- 
•elop  a  practicable  system  for  carrying  on 
lusiness.  and  is  receiving  general  co- 
iperation. 


Copper,  Tin,   Lead  and  Zinc 

Copper — CJovernment  specifications  were 
slow  in  coming  forward,  and  therefore,  in 
spite  of  a  substantial  requisition  by  the 
Allies,  the  Committee  of  Producers  thought 
that  they  could  release  some  copper  to  do- 
mestic manufacturers,  and  did  so.  The 
effort  of  the  Copper  Producers'  Committee 
is  to  supply  dome.stic  manufacturers  with 
all  the  copper  that  is  possible  and  is  neces- 
sary to  maintain  the  supply  of  essential 
articles  into  which  copper  enters.  The  com- 
mittee hopes  that  it  is  going  to  be  able  to 
supply  enough  to  keep   the  wheels  going. 

Copper  Sheets  are  quoted  at  .35c.  per  lb. 
for  liot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
f.o.b.   mill. 

Tin — This  market  was  rather  quiet,  but 
a  fair  amount  of  business  was  done  from 
day  to  day.  At  the  close.  Straits  tin  was 
quoted  at  61c.   and  Banka  at  595@59Jc. 

Imports  of  tin  and  terne  plates  into  the 
United  States  for  the  fiscal  year  ended 
June  30,  1917.  were  only  1.370.462  lb., 
being  425.391  lb.  less  than  in  1916.  and 
47,507.485  lb.  less  than  in  1915.  Exports 
for  the  year  were  the  largest  ever  known, 
being  521,861.390  lb.,  against  516.257,46'S 
lb.  in  1916,  and  105,899,762  lb.  in  1915. 

lead — This  market  was  distinctly  weak- 
er, the  metal  being  offered  at  7ic..  Xew 
York,  with  some  round  lots  reported  sold 
at  about  that  figure.  The  transactions  re- 
ported for  the  week  aggregated  a  fairly 
large  tonnage,  th?  bulk  of  which  was  repre- 
sented, however,  in  relatively  few  transac- 
tions. 

Our  Washington  corresoondent  reported, 
under  date  of  Oct.  10.  tha't  the  Government 
has  arranged  with  the  lead  producers  that 
the  settling  price  on  Government  business 
for  lead  for  October  shall  be  the  St.  Louis 
price  quoted  by  "Engineering  and  Mining 
Journal."  subject,  however,  to  a  maximum 
of   8   cents. 

Zinc — A  fair  volume  of  transactions  in 
100-ton  lots  was  done  during  the  week. 
During  the  first  three  days  practically  all 
the  business  reported  was  at  8c..  but  in  the 
latter  part  offerings  at  that  price  became 
so  free  that  other  sellers  reduced  their 
price. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru.  111.,  less  8%   discount. 

Other    Metals 

Aluminnm — This  metal  continues  weak 
and  dull,  though  stocks  are  light.  We 
quote  40(5)  41c.  for  small  lots  of  No.  1  ingots 
at  New  York. 

Antimony — Extremely  dull  and  slightly 
weaker.  We  quote  15'??15;c.  for  .spot.  The 
quotation  for  futures  is  rather  nominal  at 
15c..  c.i.f.,  in  bond. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Cadminm — This  metal  is  quoted  at  $1.45 
@1.55  per  pound. 


Quicksilver — A  decline  in  the  market  has 
not  stimulated  buying.  Some  sales  were 
made  at  $100.  which  we  quote  as  the  mar- 
ket. San  Francisco  reports  by  telegraph 
$102.50.   barely  steady. 

Gold.  Silver  and  Platinum 

Silver — This  market  has  been  a  receding 
one  owing  to  the  absence  of  buyers  on  China 
■iccount.  Shipments  to  London  dii-ect  con- 
tinue light,  as  so  much  has  been  placed 
ahead,  and  deliveries  here  are  to  fill  old 
contracts.  The  market  closed  at  882c.  in 
New    York. 

Mexican  dollars  at  New  York:  Oct.  3, 
71c.:  4.  70c.;  5.  69c.;  6.  6S5c.  :  8.  6S',c.  ; 
9.   6Sc. 

Coined  silver  in  the  United  States  on 
Sept.  1  is  reported  by  the  Treasury  Depart- 
ment as  follows:  Standard  dollars.  $568,- 
270,061  :      subsidiary     coins.      $200,837,387  ; 


total,  $769,107,448.  Of  the  dollars  $473.- 
468,062  are  held  in  the  Treasury  against 
silver  certificates  outstanding. 

Platinum — A   fair    business   was    reported 

at  $103(&105. 

Palladium — We   quote    $115®  125. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  6 — Blende,  per  ton,  high, 
$76.15;  basis  60%  Zn,  premium  .$75®  70; 
medium  to  low,  $67.50'®60;  calamine,"  per 
ton,  basis  40';'r  Zn,  $38(5  35  ;  average  selling 
price,  all  grades  of  zinc,   $62.92  per  ton. 

Lead,  high,  $90;  basis  80'/  Pb,  $9015  80; 
average  selling  price,  all  grades  of  lead, 
$86.94  per  ton. 

Shipments  the  week:  Blende,  7890  tons; 
calamine,  272  tons;  lead,  1129  ton„.  Value, 
all   ores   the   week,    $611,760. 

Electric-power  troubles  have  caused  all 
mines  using  electric  power  to  reduce  use 
of  current  one-third,  with  a  number  of  most 
recent  contracts  temporarily  suspended. 
Low  water  and  disabled  generators  are 
given  as  the  cause.  The  hydro-electric 
company  is  getting  in  position  it  was  a  year 
ago.  In  accepting  new  contracts,  prior  to 
the  installation  of  increased  power  equip- 
ment, the  overloaded  plant  has  given  away. 
This  will  operate  to  lower  production  about 
25%    for   several   weeks. 

Platteville.  Wis.,  Oct.  6 — Blende,  basis 
60%  Zn,  $67  base  for  premium  ore  down 
to   $62   base  for  medium  grade.     Lead  ore, 

basis  80%  Ph.  $80  per  to  i.  Shipments  re- 
ported for  the  week  are  3704  tons  of  zinc 
ore.  28  tons  of  lead  ore.  and  813  tons  of 
sulphur  ore.  For  the  year  to  date  the  fig- 
ures are:  110.971  tons  of  zinc  ore.  5044  tons 
of  lead  ore.  and  21.703  tons  of  sulphur  ore. 
Shipped  during  week  to  the  separating 
plants,    3468   tons  of  zinc  ore. 

Other  Ores 

Molybdenum  Ore — L^nchanged  at  $2.20 
per  lb.  on  the  basis  of  90%  molyodenum 
sulphide. 

Pyrites — Spanish     lump     quoted     at     15c. 

per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  express  freight  and 
any  duty.  Ocean  freights  are  35s,  for 
northern  ports.  40s.  for  south  Atlantic  and 
42s.  6d.  for  Gulf  ports.  Some  concessions 
have  been  expected  in  ocean  freights  for 
several  weeks,  but  have  not  yet  material- 
ized. 

Tungsten  Ore — We  quote  high-grade  wol- 
framite unchanged  at   $23W25. 

Tungsten  ore  production  of  Tavoy,  Bur- 
ma, for  the  six  months  ended  June  30  Is 
reported  at  1639  tons  of  concentrates. 


lion  Trade  Review 

NEW    YORK — Oct.    10 

With  the  leaaing  iron  .-ind  steel  makers 
in  conference  with  the  War  Industries 
Board,  a  further  announcement  of  agreed 
prices  may  be  expected  at  any  moment 
^^Tiat  will  interest  the  trade  nearly  as  much 
as  prices,  says  Iron  Ape,  is  the  extent  to 
which  there  will  be  a  reali,^nment  of  basing 
!5oints  and  other  changes  In  trade  practices. 
The  sweeping  recommendations  proposed  In 
fixing  pig-iron  prices  at  the  same  figure  for 
all  furnaces  are  conspicuously  epochal. 
Whether  finished  steel  will  be  quoted  at 
equal  figures  for  Chicago  as  well  as  Pitts- 
burgh is  a  question  :  it  was  not.  it  appears, 
discussed  at  the  meetings  in  Washington 
out  of  which  came  the  price  promulgation 
on    Sept.    2  4. 

New  buying  in  steel  is  still  negligible. 
With  the  annoimcements  from  titne  to  time 
of  fT-ewh  and  enlarged  Government  building 
programs,  the  trade  is  coming  to  accent 
the  attitude  of  mills  in  refusing  further 
commitments  for  the  time  being,  for,  in 
addition  to  the  direct  Government  needs,  it 
is  recognized  that  the  effect  p.asses  through 
the  ramifications  of  the  industry  to  the 
nrovisinns  of  plant  evtensions  and  the  build- 
mg  of  machinery  and  apparatus.  Pig-iron 
production  statistics  have  shown  how  difil- 
cult  it  is.  with  fuel  .ind  labor  shortage,  to 
incrc'^p   the  basic   output. 
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PITTSBVRGH — Oct.  9 

Since  the  beginning  of  last  week  the 
manufacturers  in  the  different  branches  of 
the  steel  trade  have  been  in  conference  for 
the  purpose  of  arriving  at  a  schedule  of 
prices  to  be  submitted  to  the>  War  Indus- 
tries Board,  covering  such  unfinished  steel 
as  billets  slabs  and  sheet  bars  and  the 
important  finished  steel  products  the  prices 
of  which  were  not  fixed  at  the  time  of  the 
original  agreement.  This  agreement  set 
bars  at  2.90o.,  shapes  at  3c.  and  plates  at 
3  25c  while  prices  tor  wire  products,  tubu- 
lar goods,  sheets,  etc..  were  to  be  fixed  in 
relation  to  these  other  finushed  products. 
While  the  manufacturers  have  not  formally 
met  the  War  Industries  Board,  in  connec- 
tion with  these  conferences,  they  have  been 
furnished  some  information  a.s  to  what 
Washington  had  in  mind  and  this  has  re- 
sulted in  their  scaling  down  some  pf  the 
prices  that  it  was  originally  expected  to 
sibmit.  Tomorrow  there  will,  be  the  forma 
conference  between  the  War  „In<>"^«'-ies 
Board  and  the  manufacturer.-^^  If  a  sched- 
ule is  agreed  upon  between  them  it  will  go 
to  the  President  for  consideration.  No 
formal  announcement  therefore  is  to  be 
expected  for  several  days  at  the  earliest 
The  blast-furnace  men  sent  their  views  to 
Washington  a  week  ago.  covering  the  mat- 
ter of  differentials  between  grades  as  vj  ell 
as  differentials  between  districts  all  refer- 
able to  the  basis  price  originally  agreed 
Spon  of  $33  for  foundry,  malleable  and 
basic    iron   at    valley   furnaces. 

Market  transactions  have  been  extremely 
light  both  in  the  products  for  which  prices 
are  already  fixed  and  in  those  for  which 
prices  are  still  to  be  fixed  With  few  excep- 
tions producers  have  cheerfully  adopted  the 
prices   fixed    but    as  ^theyn^re^al^eady   weU 

pxcept 

_  nd  these 

siied.    irrespective    of 


STOCK     OUOTATIONS 


N.  Y.  fVXCH  t 
AlMkft  Gold  M  . 
Alaska  Juneau  . 
Ain.8m.A  R»t  .fom 
Am   Sm.  *  Ret  .  pf 
Am.  Sm.  Sec  .  pf .  A 
Am.  Pm  See  .pi  B 

Am.  Zlne       

Am.  Zlne.  pf 
Anaconda  -  . 

Batopn.-us  Mln 

Bethlehem  steel. 
Bethlehem  Steel,  pf.       SH 
Butte  A  Superior      '     21 1 

Cerro  de  Pasco 321 

Chile  Cop     '« 

rhino     <»l 

Colo  Fuel  A  Iron.      !     Ml 
Crucible  Steel.   .  fi' 

Dome  Mines  .7. 

Federal  M    A  s  141 

KederalM.AS.pl        40 
Great  Nor  .ore  ct  I  Xn'. 


Gull  States  Steel 

Homestftke 

Insplratlo 


opi 

Nat'l  I.ead. 

National  Lead,  pi 

Nev-  Consol 

Ontario  Mln 

Quicksilver 

Quirksllver.  pf. . . 
Ray  Con 
Republlel  AS..com. 


BOSTON  EXCa.'  Oct     9 


.„^ 771 

Republic  I  AS,  pi  1     001 

Sloaa-Shcffleld I     40 

Tennessee  C*C.  I3i 

U.S  Steel.com    -I    10.51 
U.  S.  Steel,  pi     . 

Utah  Copper 

Va.  Iron  C   4  C. 


Ariz.  Com.,  ctls. . 

Bonanza    

Butte-Balaklava.. 
Calumet  A  Arts. . 


East  Butte. 
Franklin  , . 
Granby   ... 


Helvetia  .  . . 
Indiana  . . . . 
Isle  Royale. 


1151 


Michigan 

Mohawk 

New  Arcadian - 

New  Idria 

North  Butte .  . . 
North  Lake. . . 
OJIbway.. 


Old  Dominion 

Osceola 

Qulncy. 


N.  Y.  CURBt 


Butte  &  N   Y. 


sold   up  thev   are   indisposed   to 
time      There  has  been  little  demand 
for  small  lota  for  early  deliveries. 
could    hardly   be    fu        '"  " 

""^There  has  been  a  marked  further  de- 
crease in  the  volume  of  speciflca  ions  filed 
against  finished  steel  contracts  which  siig- 
glsts  that  the  rate  of  consumptioii  of  steel 
products  is  decreasing  A  fortnight  ago  a 
prominent  authority  Predicted  that  v  ithin 
60  davs  orders  for  T.nnft.nnft  tons  of  steel 
would' be  placed  on  behalf  "f  t^""  Oovern- 
ment  and  its  \llies.  Orders  thus  far  have 
not  been  much  heavier  than  formerly  and 
while  the  7  onO.OOO  tons  will  doubtless  be 
placed  the  time  will  probably  be  longer 
than    predicted. 

PIr    Iron— Practically    all    the    blast    fur- 
naces assert   that  they  are  ready  to  siipp  y 
pig    iron    on    the    basis    fixed,    when   the    pig 
Iron  is  really  needed,  but  they  are  re  erved       MUtor,! 
about   making   actual    sales  when    they   are      ^'oh"-"" 
already    so    well    sold    up.    and    when    they 
have   many  contracts    at    higher   prices,    for 
their    making    sales    would     fncourage     the 
holders    of    the    higher    priced    contrac^ 
seek     a     revision     or     cancellat 
transactions    have  occu 
pear    to    be    few    consu 

a'  better 

,„„„.,   „.   ...„   than  was  supposed       We 

auote  basic,  malleable  at  the  fl.;"d  pr  re  of 
133  valley,  and  bessnmer  nt  the  tentative 
^rice  of  $3fi  30,  valley,  prices  delivered 
Pittsburgh  being  !»5c.  higher 

SleH— The   rumor   now    going   the    rounds 
of    the    trade    that    the    manuf.icturers    will 
submit  at  Washington  prices  of  Jii.^  for  hi  - 
lets  and  »S7  for  sheet  bars  Is  an  old  one 
having  since   been   decided   to 
prices,   as   there    wa: 
War  Industrie 
for   prl 


Oct 


Con.  Nev -Utah 
Emma  Con .... 
First  Nat .  Cop 
Goldndd  Con.  .  . 
Goldfleld  Mereer. 
Greenmonster. 
HeclaMln    .. 
Howe  Sound 
Jerome  Verde 
Kerr  Luke 
Louisiana. 
Ma 


Mother  Lode, 


St.  Mary-s  M.  I. 

Santa  Fe 

Seneca. .  - 

Shannon 

Shatluck-Arlz. 

So.  Lake 

So.  Utah 

Superior 


It- 


Small 

_    there    ap- 

who    are    under 
the   necessity  of  making  purchases  just   at 
the  moment      There  appears 
supply  of  pig  ir 


Rlchmiiiid    

Rochester  Mines 
St.  Joseph  Lead. 
Standard  S.  L.. 

Stewart     

Success      

Tonopah    


reported  was 


bmit   lower 

reason    to   believe    the 

Board   was  disposed   to  a.sk 

■    ».10.      The    last    billet    sale 

at   $60.  ten  days  or  more  ago. 


tlnlteil  Verdc  ExI 
United  Zinc 

Utira  Mini's 

Yukon  Cold   ... 


Alta 
Andes 
Best  A 


Victoria..  .  . 
Winona     . . 
Wolverine 
Wyandot.  . 


com*'  pra 
p.Tted  iir 

the    Cove 
than   Ibos 
prompt   a 
Thi    V' 
mnngnnes 

m 

.nths  r 

Ferroalloys 

innrnne.e  -Th.'  market  has  be- 
rtl.allv  nominal,  b.-rause  It  la  ex- 
i.-.'S  will  be  set  by  ngrremenl  with 
rnment  nt  materially  lower  levels 
se  rerentiv  rtillng.  about  $3.5  for 
„d  ISSO  for  cntrarl 
i..|u'lli>n  "(  splegelrlsen  iind  ferro- 
«e  In   ibo  fnlied  States  In  the  nino 


Overnir 
flavane 
Beg  n.  1 


New  Baltic  . 
New  Cornelia 

Oneco 

PaclOo  MlDM 


STOCK     Ol'OTATIONS — Continued 


COIXl.  SPRINGS 
Creason  Con 
Doctor  Jack  Pol 
Flkton  Con. 

El  Paso       

Gold  Sovereign., 


Golden  Cycle 1  90 


BOSTON  CTTKB*    Oct.    9 


Boston  A  Mont 
Butte  A  Lon'n  De 

Calaveras 

Calumet-Corbln. 

Chief  Con 

Cortez 

Crown  Re8er\'e. 
Crystal  Cop 


Iron  Cap  Cop  .  pi 
Mexican  Metals 
Mines  of  America 
Mojave  Tungsten 


i!' 


SALT  LAKF*          Oct      8 

2S 

Big  Four 

Colorado  Mining 

Daly. 

Daly-Judge 

Empire  Copper 

1   271 

Cold  Chain 

87 

lower  Mammoth. 

Mny  nay 

OM 

Moscow       . 

Prince  con 

Silver-King  Coaln 

Silver  King  Con 

So   lleeU 

TIntIc  Standard. 

1  471 

rncle  Sam 

Wllhert 

08 

Alaslu  Mexlran 
^laska  Tre'dwcll 
Burma  Corp  , ,  . 


Tomboy 1   O  18    6 


Coke 


ville    coke 

region,   this 

de,,.-.     ,  •.. 

..   r,,..r  the   pr 

This    m 

labor  Is 

Increas 

I 

ITinrity  HoMi.l  hiis 
ppiv  for  the  t^onnells- 
irder  to  take  prece- 
orlty  order  In  favor 
ay  help  produrtlon 
so  scarce  as  to  pre- 
e.  Sales  at  the  |(i 
III  are  still  of  rela- 
l.icers  are  nillng 


Fo 


ndry 


•  Bid  prices,     t  Closing  prices     J  Last  Quoutlons. 
MONTHLY    AVERAGE    PRICES   OF    METALS 


Sllvei 


Jan.  . 

Feb 

Mar.. 

April 

\hy- 

June.. 

July.. 

Aug.. 

Sept.. 
Oct.  . 
Nov. . 
Dee  . 


.56  775  7.5  630|22  731 

.5«  7,5,5  77   .51.5  22   7.53 

57  9351  73  8B 1123  708 

64  415  73  875 


22  597 
22.780 
23.591 

23  925 
25.094 


1916  I    1917 

26  960 '36  6S2 

26  975  37   742 

27  .597  36  410 
30.662  36  963 

'~'  37  940 

39  065 

40  no 

43  418 
50  920 


32.584 

32.361 

34  192 

26  373  36  410 

5  31    315 


Copper    ElectroD-tlc   j        standard 


fnl-  ■ 

72 
ni 

TORONTO*              Oct      » 

.!« 

.0(1 

' ' "                  ^ 

361 

, ..  .^ 

in 

1  hambors  Kertawl 

12 

M,.,..     1    .n.ipah 

Conlagaa 

llargravn 

IB 

Iji  Uo«e 

65 

Peter»on  lAke 

08 

night  of  Way 

05 

Temlskaming 

02 

WetllauIer-l,or 

0, 

03 

Dome  F.tten 

12 

poms  Ijlke 

Jumbo  VAtenalon 

in 

08 

Fnlejr  linrten 
llollinger 

i    10 

.11 

McInlTT* 

2] 

Newray 

':& 

12 

1    221 

Teck'ttughea 

IJV 

UBlt^Eaaura.    . 

1  W€«t  IVmie 

May.. 
June.. 
July. . 
Aug.. 
Sept.. 
Oct.  . 
Nov. . 
Deo  . 


26  3ln  SI    Isl  in 

27,S'i-.  -' 

28. 6-' 

26,  fill  I 

23, 8f.     - 

26  1211 


ivm  151  000 

■  '     47    1 .58 

:42  noo 
4.>  noo 

140  409 


1116  0591    138.3811 


41  .825     44    17,-1 

42  7IT,    .51    42(1 
,50  7411    .54   3*v 


^fay 
June, 
July. 


August 
Septem 

OctolMT 


:is   Mil     61    542,171    34.5  244 
i   41   2411      ..:  .179.3071 

November |  44  ig?| |18§.Ma|. 

Decemtjer, .. , 


42  «3fi I83.su  . 


Lnd 


January. 
February.. 
March.- , . 
April        . 

May     


7  630  9.28.S 
7.46.1  1(1  207 
6.93r  n  I7l! 
6.3,'2  10  710 
B  244  in  .594 
6  810    S  6.S0I 


Jan     . 

Feb 

Mar.. 

April, 

hfir 

Jun* 

July 

Aug 

Sept 

Oct 

Nov 

Dec 


8  990     8   1361 

9  829:  I 
II   .592,  I 

10  (MIS  I 

It  804'  II 
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I       Current  Prices — Materials  and  Supplies 
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IRON  AND  STEEL 


SHEETS — Quotations   are  in   cents   per 
warehouse,  also  the  base  quotations  from 

Large  Lots, 
Blue  Annealed  Pittsburgh   St.  Louis 

No.    10     8.00  10.05 

No.    13     8.03  10.10 

No.    14     8.10  10.15 

Black 

Nos.  18  and  20 7.80  10.15 

Nos.  22  and  24 7.85  10.20 

No.    2t>     7.!)0  10.25 

No.    28     8.00  10..35 

Galvanized 

No.    10     8.50  10.05 

No.     12     8.60  10.95 

No.     14     8.60  10.85 

Nos.  18  and  20 8.90  11.15 

Nos.  22  and  24 9.05  11.30 

No.     26     9.20  11.45 

No.    28     9.50  11.75 


pound  in   various  cities  from 


Chicago 
10  00 
10.05 
10.10 


10.70 
10.70 
10.70 
11.00 
11.15 
11.20 
11.50 


11.00 
1 1 .05 
11.10 


11.07 
11.12 
11.12 


New 
York 
10.00 
10.05 
10.10 


10.30 
10.35 
10.40 
10.50 


10.80 
10.90 
10.90 


STEEL  RAILS — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than  carload 
lota  5c.  per  100  lb.  is  charged  extra: 


Standard  besseiuer  rails. 
Standard  openhearth  rail: 
Light  rails.  8  to  10  lb. . 
Light  rails.  12  to  14  lb. 
Light  rails.  25  to  45  lb.. 
Rerolled    rails    75.66  to  80.00 


, Pittsburgh , 

Oct.  8.  One 

1917        Year  Ago 
S38.00  to  60.00      S33.00 

40.00  to  60.00         

83.00 
82 .00 


50.00 
49.00 
47.00 


TR.4CK  srpPLIES — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named : 

f Pittsburgh ^ 

Oct.  8,     One  Year  Chi-        St.      San  Fran- 
1917  Ago     cago     Louis       Cisco         Dallas 

Standard     railroad 

spikes     S7.00  S2.65    $5.00      S5.75      $7.25         $5  75 

Track   bolts    7.00  to  8.00     3.25     6.25  Premium  8.80  Premium 

Standard  section   angle 

bars 3.75  to  4.00      2.00     4.50  Premium  4.65  Premium 

STRrCTVRAL  MATERIAL — The  following  are  the  base  prices 
f.o.b.  mill,  Pittsburgh,  together  with  the  quotations  per  100  lb, 
from  warehouses  at  the  places  named : 

.—New  York—^  San 
'Pitts-    Oct.  S,    1  Yr.      St.  Chi-    Fran- 
burgh     1917     Ago    Louis  cago     cisco  Dallas 
....IS3.00)    $5.25   $3.35    $5.05  $5.00   $7.75    $6.00 


Beams.   3   to   1 
Channels.  3  to 
Angles.  3  to 
Tees    3  in 
Plates    .  .  . 
•Govern 


(  3.00)      

in.thickt  3.00)  5.25 

ger.  .  .  .  r  3.00)  5.30 

(  3.25)  10.00 

t   price. 


d  !, 


10.00   10.50 


6.00 
6.00 
6  00 
9.00 


RIVETS — The  following  quotations  are  p 
STRUCTURAL 


Mill.  New 

Pittsburgh    York 

nd   larger....    $5.25        $7.00 


St.     San  Fran- 
Louis        Cisco       Dallas 
$5.55        $7.15        $8.50 


CONE   HEAD  BOILER 


%    in.   and   larger.  .  .  .      5..35          7.10  5. 

%      and      iJ 5.50           7/35  5.75           5.8 

H    and    A 5.85          74>0  6.10          6.1 

Lengths  shorter  than   1   in.   take   an  extra    of   50c, 
1  in.  and  2  in.  take  an  extra  of  25c. 


5.65          7.25  8.60 

5.80           7.40  8.65 

6.15           7.75  9.00 

Lengths  between 


HORSE  AND  JIULE  SHOES — Warehouse  prices  per   100   lb.   in   cities 
named: 

Mill. 
Pittsburgh  Cincinnati   Chicago  St.  Louis    Denver  Birmingham 
Straight    ....      $4.75  $6.75  $7.00        $7.00        $7.75  $7.00 

Assorted     ....         4.90  7.25  7.25  7.15  8.00  7.50 

WIRE  ROPE — Discounts  from  list  price  on   regular  grades  of  bright 
»nd  galvanized  are  as  follows; 

New  York       St.  Louis  Chicago     San  Francisco 

Galvanized    10 — 2  14  %      10 — 2  V.  %      10 — 2  'A  %  15  % 

Bright     20 — 2  V,  %       20 — 2  V^  %       20 — 2  >,S  %  10  % 

SWEDISH   (NORWAY)   IRON— This  material  per  100  lb,  sells 
as  follows : 

Oct,  8,  1917         One  Year  Ago 

nii3  t^"!**    $14  no  $0,00 

Cleveland    1,5.00  6.30 

Chicago  , ,  , 1.3.,-,0  3.30 

In  coils  an   advance  of  50c,   usually  is  charged: 

Note — Stock   scarce   generally. 


PIPE^The  following  discoimts  arc  for  carload  lots  f.o.b.  Pittsburgh, 
basing  card  in  effect  July  2,  1917,  for  iron,  and  May  1  for  steel: 

BUTT  WELD 
Steel  Iron 

Inches  Black  Galvanized         Inches  Black  Galvanized 

'i     to    3 49%        3514%  %    to  IM, 33%  17%, 

LAP  WELD 

29M>  %  2     26% 

.32  -4  %  2  14     to    4 28  % 

-  414     to    6,  ,  " 


2  14  to  6 ,  , 
7  to  12  .  ,  , 
13    and    14. 


45  % 
42% 
32  V"  % 

30  %, 

BUTT   WELD. 

to  Hi 47%, 

o    3 48% 

LAP  WELD, 


25% 


12% 
15% 
15% 
12%. 


40  9 


EXTRA   STRONG   PLAIN   ENDS 

34  14  %        ^i    to  Ife 33% 

35  14  % 

EXTRA  STRONG  PLAIN  ENDS 
2814%       2     27% 

31  y.  % 

30  V"  % 
24  %  % 
19  «.  % 


214     to    4 43% 

4 14     to    6 42  % 

7    to    8 38  % 

9  to   12 35  % 

From    warehouses   at 
for  steel  pipe: 


New  York 

%    to  3  in.  butt  welded 38% 

3 '4    to  6  in.  lap  welded 18% 

7  to  12  in.  lap  welded 10% 


2  14   to  4 39  % 

4%    to  6 28% 

to    8 20  % 


17% 
16%, 


9  to  12. 
the   places   named   the   following  discounfs  hold 


Chicago 
41.9% 
37.9  % 


St,  Louis 
34.37% 
21.37  7o 
21.37% 


New  York 

%   to  3  in.  butt  welded 22% 

314   to  6  in,  lap  welded List 

7  to  12  in,  lap  welded List  +  20%        

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at 
j7o    from  list  prices.     Cast  iron,  standard  sizes,   34  and  5%. 


-Galvanized— 
Chicago 
26,9%, 
23.9  % 


St.  Louis 

19.27% 

13,27% 

6,27  %• 

5  and 


MISCELLANEOUS 

-Prices  of  oils   for   flotation,   in   cents  per  gallon. 


, Denver ^ 

In  Bbl.  In  Car- 
Lots  load^Lots 
$0,27 


New  York  Chicago 

Pure  steam-distilled  pine  oil $0,50  V.  $0.45 

Pure   destructively    distilled    pme    oil  .40  "  43 

Pine    tar    oil ,28  y.  .30 

Crude   turpentine    ,37  *  ,47 

Hardwood   creosote    ,19 14  •      

•F.o.b.    Cadillac,    Mich. 


$0.30 
..30 

.3414 


SODir.M   CY.4NIDE — New  York  price  is  37c.  per  lb.;   Denver.   46c.  to 


Chi, 


go,   65 


SODIUM  SULPHIDE — In  New  York  the  price  per  pound  is  4c.  to 
4  lie.  for  concentrated.  2  lie.  to  2l4c.  for  crystals.  The  Denver  price  for 
concentrated  is  quoted  at  314  c.  The  Chicago  price  is  3V.c.  Concentrated 
comes  in  500-lb.   drums,   the  crystals  in  400-lb.  barrelsr 

York    price    is    18c.    per    lb.    in    1600-lb.    barrel: 

.  CALCIIMI  C.\RBIDE — ^Price  f.o.b.  cars  at  warehouse  points  east  of 
Mississippi  River  1  except  in  Alabama.  Georgia  and  Florida)  is  $90  for 
Cameo.  $9a  for  Union.  In  territory  between  Mississippi  River  and  the 
Rooldes  and  in  Alabama,  Georgia  and  Florida,  add  $5;  west  of  Rockies 
add  $10  to  $15, 

LINOLEU.VI — In  50-sq..vd.  rolls  in  carload  lots  the  price  is  88c  per 
squ.irc  yard,   for  concentrating  tables. 

HOSE — 

Fire 

50-Ft.  Leneths 

Underwriters'    2  %  -in 70c   per  ft 

Common,    3 14 -in 40-10% 

Air 
First  Grade     Second  Grade     Third  Grade 

•i  •">    per  ft $0,55  $0,30  $0.23 

Steam — Discounts  from  list 
First  grade...    .30%      Second  grade...    30-5%      Third  grade...    40-10% 

RUBBER  BELTING — The  following  discounts  from  list  apply 
to  transmission  rubber  and  duck  belting: 

Competition    50-10%    Best  grade 25% 

Standard    40  % 


from  list  in  the  fol- 
Heavj'  Grade 


LE.*THER  BELTING — Present  discount 
lowing  cities  are  as  follows; 

Medium  Grade 

New   York    40  % 

St.    Louis     45%  40% 

Chicago    ;      40—^5%  35 — 10% 

Birmingham     33  %  35  % 

Denver    40  %  35  r/^ 

R.AWHIDE   L.\CING — 40%.  .     ' 

M.ANIL.^  ROPE — For  rope  smaller  than  B-in.  the  price  is  i  to 
2c,  extra  ;  while  for  quantities  amounting  to  less  than  600  ft.  there 
is  an  extra  charge  of  Ic  The  number  of  feet  per  pound  for  the 
various  sizes  is  as  follows:  g-in,,  8  ft,;  J-in,,  6:  5-in,.  4J:  1-in,.  3J  : 
ll-in,  2  ft.  10  in.;  IJ-in  .  2  ft.  4  in.  Following  is  price  per  pound 
for  8-in,  and  larger,  in   12nn-ft,  coils: 

Boston     $0,34         Kan.sas    City,,  . ^  .  .».  .^J  ' 

New   York 33 14    I.os  Angeles  .. ..  /. 

Chicago    31  "4     Seattle ; 

St,  Paul    ,34         Denver    ,  ,  , 


,*).3314 
,      .80 
.S3 14 
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PACKINCi — Prices  per  pound: 

Eubber  and  duck  for  low-pressure  steam $0  77 

Asbestos    (or    hijrh-pressure   Meam l.r»4 

Durk    and    rubber    for   piston    packing .88 

y\.ix.    reffular     .Ofl 

Flax.    wal»Tproo(ed     .", .1)9 

CornDrr^atf)    asbestos    sheet S^9 

■VTJre   insertion   a^besto?   sheet l.''l 

Rubber    shett     .55 

Rubber  sheet,   wire  insertion.  .  .  .  f .88 

Rubber   sheet,    duck   insertion A4 

Rubber   sheet,   cloth   in.«ertion .**5 

Asbestos  packine^.   twisted  or  braided,  and  graphited.   (or  ralve 

stems  and  stuifins^  boxes 1.10 

Asbestos   wu'k.    ly  -    and    lib.   balls 05  to  .70 


EXPLOSIVES — Price  per  pound  in  small  lots  at  cities  named: 

Low  Freezing        / Gelatin ^         Black 

30%                40%              MOr*              80%         Powder 
$0.36  y,         $0.14  ^  $3.50* 


New    York 

Boston    

^n^as  City 
Sew  Orleans 
Eos  Anirelee  . 

Seattle    

Chioaco  .... 
SI.  Paul  .  .  . 
St.     Louis 

Denver    

Dallas    


.4fl% 

■m 
.2014  J 

.25  •» 


29 
tNo    local   demand. 


..■10  li 
..•12  '4 
.)!:<  hi 
.32  Vi 
..3.3  % 
.211 1, 
..32  Vi 
..39 


Silica  brick     per   1000 

Fire  cl.^y  brick,  per  1000.  No.  1 
Hagmesite  brick,    pep  net    ton.  .  . 

Chrome  brick,   per  net  ton 

Deadbumcd  mainiesite  brick,  pernet  ton 
Special  furnace  chrome  brick,  per  net  ton 


New  York 

J.iO  (10  to    .5,5  00 

4.5.00  to     55.00 

1.35.00  10  145.00 


60.00  to  80.00 
The  second  quality  is  H 


7  in.  X  fl  in. 

by  8  Ft.  6  In. 

$1  .32 

1.00 


6  in.  X  8  in. 

by  8  Ft. 
SI  .00  to  1.11 


Stan<I.ird  size  Are  brick.  0x4'^    x 
to  $5   cheaper  i>er   1000. 

St.  Loui? — Hieh  irrade.  155  to  $05:  St.  Louis  trade.  $40  to  $50. 
BirminBham — Fire  clay.   $25   to  $30:    Denver.   $23.   per    1000. 

RAILWAY  TIES — For  fair-.-size  orders,  the  following  prices  per 
tie  hold: 

Material 

New  York    Yellow  Pine 

St.  Louia   No.    1    White   Oak 

Cbicavo White   Oak  .117  .KM 

ChicaffO Creosoted  1.30  1.1.5 

San  Francisco.  .  .  Green  .»7  ..4 

San  FranciacQ Creosoted  l.na  1.J7 

ORE.VSES — Prices    are    as    follows  in    the  following  cities    in 
cent  sper  pound  tor  barrel  lots: 

New  York  Denver  Chicasro  Birmingrham  St  Louis 

Cup                S      »o7          SVi  714  5Vj  5.6 

Fiber   or   sponge..     ..    .5      to  7        U  7%  l-}4  •>  0 

Transmission     5       to  7        13  6Vi  13  %  5.9 

Axle                                    .    3       to7          5  5  4  V4  3.3 

G^ar'     .::           ..       .4      to  5          41^  6H  lO'^  6    _ 

Car  ioumal    554  to  7'A      4  6  9  3.7., 

WIPING  CLOTHS — In  Cleveland  the  jobbers'  price  per  1000  is 
a.'i  follows: 
13%   X  13V.    $35.00        13Vi    X  20H    $45.00 

In  Chicago  they  sell  at  $.30  to  $33  per  1000 

COTTON  WASTE — The  following  prices  are  In  cents  per  pound: 


-New  York- 


Oct.  8.  1917     One  Year  Ago    Cleveland          Chicago 

White       11.00  to  12X)0  12.50  16.00         14  00  to  15.00 

Colored   mixed    ...      8.50  to  12.00  0.00  14.00        10  00  to  12.00 

LINSEED  OII> — These  prices  are  per  gallon: 

New  York , Cleveland ,  , Chicaeo , 

Oct.  8.  One  Oct.  8.        One  Oct   8.        One 

1917      Year  Ago      1017    Year  Ago      1917   Ye.-ir  Ago 

Raw    in    Karrela $1.23        $0.73        $1.30        $0.77        $127  $0  7.5 

.-.gal.    cans    1.33  JI3  1.40  .87  1.37  .8.. 

WHITE    AND   RED    LEAD    In    500-lb.    lota   sell   as   follows    In 
cents  per  pound  :  ' 

, Red >   y White > 

Oct.  8.  1917        1  Year  Ago      Oct.  «.  1917     1  Yr.  Ago 


Dry 

lOO.Ib.    keg    12.25 

Ci-    and   50-lb.   kegs  12.50 

n»4  n>     keg    12  75 

1      to   5Ib.    cans.  .  .    14.25 


Dry 
1 0  50 
10  75 
11.00 
12.50 


In  Oil 
11.00 
1 1  25 
1 1 .50 
12.50 


Ilrv 

and  In  Oil 

12.00 


Dry 

and  In  Oil 

10.50 


NVTS — From    warehouse    nl    the    places    named,    on    falr-slied 
orders,  the  following  amotml   Is  dedudod   from  list: 


, New  York V 

Oct  8.       One 
1917  Year  Ago 
I.i.t        $1  50 


List 
List 
List 


'.0 

t.on 


. Cleveland- — ^ 

Oct   8  One 

1917     YCKT  Ago 

§3  75 

2  75 


$1  05 
1  '.0 
1 .25 


ir.o 


/ — -  Chicago ^ 

Oct   8.        One 
1917  Yetr  Ago 
$3  00  $3  2» 

3  no  3  25 

1 .50  3.00 

1.50  3  50 


3.00 
Hemiflnlahed  nut«  sell  at  the  following  discounts  from  list  price: 

Oct.  S,  1917  One  Year  Ago 


.',0  —10' 


MAriiixr.  BOM 


nl«   in   the    rollowini  cllii 


N-w  York 
nailer  lO** 

uptnlln   by  .30  In     15% 


WRoronr  w>«firR'! 

fnllnvlttg   nmnun' 
New  Yorg    . 

Vnt  >a«l  Iron 
^"-»   York    J 


wurrhnuses   nl    the   places    named    iti, 
1   ll.l  pric                   , 
d    $imO     CbfragD    <  I 

prt.-e   iK-r    100    Ih    Is    as   follows 
d    $4.A0     Chicago    .  .  J.T  ".i 


FVEL  OIL — Price  variable,  depending  upon  stock.  New  York 
quotations  not  available  owing  to  this  fact.  In  Chicago  and  St. 
Louis  the  following  prices  are  quote: 

Cbicago  St.  Lotiia 

Domestic   light,    32-26   Baume 7%c.  8.3c. 

Note — There  is  practically  no  fuel  oil  in  Chicago  at  present  time. 

OILS — Price  per  50-gal.  bbl.  Is  as  follows: 


City                                    Fuel  Black 

New    Orleans    $5.00  $7.75 

Seattle    4.40  6.25 

Denver .      2.87  8.25 

Los  Angeles .      1.45  6.50 

Denver     2.87  8.25 

St.    Paul     . 3.00  5..50 

Cincinnati     5.00  o..50 

Boston     5.25  8.00 

Kansas  City 6.95  4..35 

Note — Standard  prices  of  oil   are  ne. 
above   are   for   average   grades. 


CONSTRUCTION  MATERIALS 

ROOFING    .MATERI.ALS^Prices    per    ton    fob.    New    York    or 
icago: 

Less  Th.in 
Carload  Lots    Carload  Lots 
$61.00  $02.00 

1500  16.50 

2900  .30.50 


Steam 

Red  Engine 

Cylinder 

Gasoline 

$!l.50 

$l«.:w 

$11  25 

11.00 

21.00 

10j;5 

15.50 

23.00 

12  00 

12.00 

26.00 

1000 

15.50 

23.00 

12i)0 

11.00 

17.50 

10.05 

10,50 

17.00 

12  00 

12.50 

18.75 

12.50 

10J5 

17.35 

10.15 

■essarily  dimcult   to   give     Those 

Tar  felt    (14  lb.  per  square  of  100  sq.ft.) . 

Tar  pitch    (in  400-lb.  bbl.) 

Asphalt    pitch     (in    barrels) 

Asphalt    felt    60.00  62.00 

PREPARED  ROOFINGS — Standard  grade  rubbered  surface 
complete  with  nails  and  cement  costs  per  square  as  follows  In  New 
York  and  Chicago: 

, IPly V         . 2-Ply ^        , 3-PIy- 


l.cl. 

$1.40 

1 .25 


C.I. 

$1.43 
1 .25 


l.cl. 


C.I. 


I.el. 
$190 

1  .m 


Asbestos  asphalt  saturated  felt  (14  lb.  per  square)  costs  $5.33  per 
100   lb 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq  ft.  costs 
$1.85  per  roll  in  carload  lots  and  $2.10   for  smaller  quantities 

Shingles,  red  and  green  slate  finish,  cost  $4.75  per  aquare  in  cwloadlk 
$5  in  smaller  quantities,  in  Philadelphia. 

HOLLOW  TILE — 


Boston    

Kansas  City* 
Denver  .... 
New  Orleans 
Los  Angeles* 
Chicago    .  .  .  . 


4x12x12 

8x12x12 

13xl2xin 

$0.0957 

$0  171 

S0.326« 

,0595 

.1125 

.1574 

.09 

.17 

.2S  J 

.0892 

1417 

.ised 

05 

.10 

aesT 

*In  quantities  of   1000. 

LUMBER — Price  per  M  In  carload  lots: 


1  X  8-in.  X  20  Ft.  and  Under. 


Kansas  City    .  . 

Seattle     

Los  Angeles    .  . 
San    Francisco . 

St.  Paul    

Denver   


llemlo 
$34 .00 
21j00 
30.1)0 
24.00 
31.50 


Fir 
$34.00 
21.00 
.30  110 
24.00 
38  00 
30.00 


1-In    Rough.  10  In    x  tOFI. 


$4A.0O 
31.00 


Y  IV 

Kansas  City $43  00 

Seattle     21.00 

Los    Angeles     30.00 

San  Francisco 

SI.    PanI     

Denver      


»4;i  50 

Jf.'.oo 

21  DO 

21  (to 

.30  on 

•-M  no 

2 1 ,00 

51  110 

34.00 

:io  00 

.30.00 

Fir 
$.34.1  _ 
3 1. Of 
30  ol 
S4.0| 
43.( 
a3.( 


3-Tn.  T.  and  O 
10  In.  X  10  Ft 
YP 
$51.00 
2100         $ 

'I  O 


:': 


59.00 


24 
•i<)0 


PORTI.,\ND  CEMENT — Tti»so  prices  are  for  barrels  In  carina 
lot*.  Including  lings:  '* 

Oi'l  8.  1917     Oni^itonlh  Ago     One  Year  A 
York  $3  22  »2  22  $172 


.Irrsey  CItv 
Il.i.ton  .  . 
Chicago  .  . 
Pittsburgh 
Cleveland    .  . 

Denver    

1.0s  Angeles    .  . 

VIMR — Warrhnnse   prlct«; 


2  Irt 


l.no 
l-.8n 


HydlMMpwTan 

Finished  Common 

»in5(l  $1.3.25 

l".  «(♦   '  I'.'OO 

T2  no  10  75  ' 

"1100  15  00 
|M  cill 


Lump  mr  300-IAi  Barf 

Flnl>hed       Commot 
$1  9(T' 
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Development  of  Copper  Converting 


By  MILO  W.  KREJCI* 


The  gradual  development  of  copper  converting 
is  discussed  from  its  experimental  stages  at  the 
Parrot  works  in  Butte,  through  the  period  of 
acid  converting,  to  the  renaissance  of  the  basic 
lining  and  the  subsequent  application  of  mag- 
netite coating  to  increase  the  life  of  the  lining. 

THE  converting  of  copper  matte  is  accomplished 
by  forcing  air  through  small  openings  called 
tuyeres,  into  molten  matte  contained  in  a  steel 
vessel  lined  with  refractory  material.  The  converting 
temperature  is  about  1200°  C.  The  small  streams  of 
air,  passing  through  the  liquid  matte,  oxidize  the  iron 

•Assistant      superintendent,      Boston      &      Montana      Reduction 
Works,  Anaconda  Copper  Mining  Co..  Great  Falls,  Mont. 


to  iron  oxide  and  the  sulphur  to  sulphur  dioxide.  The 
iron  oxide  combines  with  silica,  forming  slag,  while 
the  sulphur  dioxide  passes  off  as  gas.  The  process  is 
entirely  pyritic,  the  heat  being  furnished  by  the  oxida- 
tion of  the  iron  and  sulphur  and  by  the  formation  of 
the  iron-silicate  slag.  The  copper  is  reduced  to  the 
metallic  state  and  settles  to  the  bottom  of  the  vessel, 
from  which  it  is  cast,  either  directly  or  through  the 
medium  of  refining  furnaces,  into  shapes  suitable  for 
further  treatment. 

The  steel  converter  first  used  by  Sir  Henry  Bessemer 
in  1856  paved  the  way  for  the  conversion  of  copper 
mattes  in  a  similar  apparatus.  Although  several  at- 
tempts along  this  line  had  been  made  by  Raht,  Semeni- 
kow  and  Hollway,  it  was  not  until  1880  that  Manhes 
and  David  produced  copper  successfully  in  a  converter. 
Their  first  radical  departure  from  the  steel  practice 
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was  to  change  the  situation  of  the  tuyeres  from  the 
bottom  and  to  place  them  on  the  side,  a  short  distance 
above  the  bottom.  Not  that  the  bottom-blast  converter 
cannot  be  used  for  copper  mattes,  but  that  the  operating 
conditions  are  so  much  more  simple  with  the  side-blast 
tuyeres  of  today. 

ri\e  proper  operating  conditions  for  converting  cop- 
per were  so  little  understood  when  the  Manhes  converter 
was  first  introduced  at  the  Parrot  smelting  works  at 
Butte,  in  1883-4,  that  for  a  while  there  was  a  doubt 
whether  or  not  it  would  be  adopted  commercially.  It 
was  a  common  occurrence  to  have  the  charge  become  so 
cold  that  the  tuyeres  would  "freeze,"  as  well  as  the 
entire  charge,  and  again  so  hot  that  the  charge  would 
foam  violently  and  discharge  the  entire  contents  of 
the  vessel  on  the  converter  floor.  The  converters  were 
lined  with  quartz  and  clay,  their  capacity  varying  from 
one  to  4i  tons  of  matte. 

On  account  of  the  troubles  experienced,  it  was  found 
advisable  to  divide  the  converting  into  two  separate 
operations:  (1)  Blowing  matte  from  35"";  up  to  80% 
copper,  and  then  casting  the  resultant  white  metal. 
(2)  Blowing  the  remelted  white  metal  to  copper.  This 
was  abandoned  in  a  few  years  as  it  was  found  unneces- 
sary'. The  operators,  having  become  sufficiently  skilled 
in  the  work,  were  able  to  skim  their  charge  at  the 
right  time,  and  blowing  to  finished  copper  without  the 
remelting  of  the  white  metal  was  carried  out  as  it  is 
in  the  present-day  practice. 

Battle  of  the  Upright  and  Horizontal  Converter 

The  upright  or  Parrot  type  of  converter,  which  was 
followed  by  the  horizontal,  or  Leghorn,  type,  was  in- 
stalled at  Bisbee  and  Anaconda  in  the  early  90's  and 
continued  to  be  the  prevailing  type  of  converter,  with 
the  exception  of  the  plants  at  Great  Falls,  Mont.,  and 
Aguascalientes,  Mexico.  The  horizontal  form  of  con- 
verter consisted  of  a  horizontal,  cylindrical  vessel,  with 
lateral  tuyeres,  resting  on  cast-iron  rollers,  and  revolv- 
ing in  a  horizontal  plane  by  means  of  a  rack  and  pinion 
operated  by  hydraulic  power.  There  were  no  radical 
departures  in  the  horizontal  type  of  converter  until 
the  advent  of  the  Peirce-Smith  apparatus  in  1010,  with 
the  possible  exception  of  the  change  from  hydraulic  to 
electric  power  for  tilting  the  converter. 

The  vertical  or  Great  Falls  type  of  converter  went 
through  a  number  of  radical  changes  as  to  the  shape 
of  the  converter  bowl,  as  well  as  other  features,  and 
finally  resulted  in  the  pre.sent  12-ft.  vertical-type  con- 
verter. The  converters  at  Great  Falls  have  always 
been  of  the  vertical  type.  The  Great  Falls  converter 
plant  was  started  in  1892,  using  a  converter  which 
closely  followed  the  design  used  in  the  steel  practice. 
They  were  circular  in  cros.s-.section,  7  ft.  1.5  in.  in 
diameter,  and  14  ft.  ^.^  in.  high,  over  all,  were 
arranged  for  acid  lining  and  had  eight  side-blast 
tuyeres.  The  converter  revolved  on  trunnions,  through 
one  of  which  the  air  blast  entered,  while  the  other 
was  fitted  with  a  pinion  which  engaged  a  horizontal 
ra'-k  attached  to  the  pi.ston  rod  of  a  hydraulic  cylinder. 
The  control  of  the  air  and  the  tilting  was  from  a  central 
pulpit  on  the  opposite  side  of  the  building  from  the 
converters,  and  in  full  view  of  them.  This  wa.s  taken 
from  the  steel  practice,  which  practice,  I  believe,  is 
still  followed  at  all  steel  converter  plants. 


The  first  linings  were  tamped  by  hand,  and  it  was 
not  until  1896  that  this  work  was  done  with  a  tamping 
machine.  This  resulted  in  a  more  substantial  lining, 
an  increase  of  the  output  of  the  same  by  25%,  and  a 
much  lower  cost.  The  7-ft.  type,  or  Class  I  as  it  was 
known  at  Great  Falls,  was  supplanted  in  1904  by 
a  converter  elliptical  in  cross-section,  9  ft.  8  in.  by 
8  ft.  8  in.,  with  the  long  diameter  at  right  angles  to 
the  trunnions.  This  was  known  as  Class  II.  In  the 
7-ft.  converter  it  had  been  observed  that  the  linings 
always  wore  away  more  rapidly  at  the  tuyeres  than 
anywhere  else.  The  next  most  rapid  wear  seemed  to 
be  opposite  the  tuyeres,  while  the  least  wear  appeared 
to  be  at  the  sides.  This  new  type  allowed  a  heavier 
lining  on  the  tuyere  side  to  be  used. 

Advent  of  Electrically  Tilted  Converters 

The  advent  of  this  converter  resulted  in  doubling  the 
output  per  lining,  larger  charges  and  an  increased  speed 
of  working  of  about  40''r.  It  differed  from  the  Class 
I  in  that  it  had  twelve  li-in.  tuyeres  instead  of  eight 
J -in.  tuyeres.  It  was  larger  in  size  and  was  operated 
electrically  instead  of  by  hydraulic  power. 

This  was  the  first  application  of  electric  power  for 
converter  operation,  and  was  so  successful  that  it  has 
almost  entirely  supplanted  the  use  of  hydraulic  power 
ior  this  work. 

Although  the  results  obtained  from  the  Class  II  con- 
verter were  encouraging,  it  was  felt  that  further  im- 
provements could  be  made  which  would  give  a  still 
larger  capacity  and  faster  working.  It  was  found 
that  the  Class  II  converter  lining  first  wore  out  at 
points  on  the  sides  under  the  trunnions;  also  that  the 
converter  would  work  faster  if  it  had  more  tuyeres. 
This  led  to  the  design  and  installation  of  the  Class  III 
type.  It  was  an  elliptical  converter  with  the  long  diam- 
eter on  the  line  of  the  trunnions  instead  of  at  right 
angles  to  them,  as  in  the  Class  II.  The  long  diameter 
was  12  ft.  and  the  short  diameter  10  ft.;  the  height 
was  1  ft.  less  than  Class  II  and  there  were  15 
instead  of  12  tuyeres.  It  was  put  into  operation  dur- 
ing 1907.  The  work  of  this  converter  was  a  great 
improvement  over  the  Class  II,  and  resulted  in  a  greater 
output  per  lining,  and  more  rapid  working. 

A  study  of  the  linings  and  operation  of  the  Class 
III  converter  showed  that  it  wore  out  at  the  tuyeres, 
as  in  Class  I.  In  order  to  retain  the  thickness  of  the 
CUiss  III  lining,  and  make  it  thicker  at  the  tuyeres, 
ft  new  converter  was  designed  and  called  Class  IV.  It 
was  circular  in  horizontal  section,  was  12  ft.  in  diam- 
eter, had  the  same  height  and  also  the  .same  number 
and  size  of  tuyeres  as  the  Class  III.  The  Class  IV 
converter  was  put  into  operation  in  February,  1910, 
and  was  found  to  be  satisfactory  and  resulted  in  the 
abandonment  of  all  of  the  other  previous  types  except 
the  Class  III  converter. 

Other  Developments  of  Acid-Converting  Practice 

During  the  25  years  of  acid-converter  operation  many 
other  improvements  took  place  in  the  method  of  han- 
dling matte,  casting  copper  and  slag,  namely: 

1.  The  casting  of  matte  and  the  remelting  of  the 
pame  in  cupolas  which  poured  directly  into  the  con- 
verters were  replaced  by  the  installation  of  forehearths 
or  settlers  following  the  blast  furnaces.     From  these, 
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or  from  large  reverberatory  furnaces,  the  matte  was 
tapped  into  ladles  and  poured  into  the  converter  directly 
by  means  of  overhead  cranes,  or  by  way  of  a  launder 
from  a  car  equipped  with  a  tilting  arrangement. 

2.  The  disposal  of  the  liquid  converter  slag  was 
changed  from  the  old  method  of  casting  the  same  in 
beds  of  sand  or  flue  dust,  and  then  breaking  up  the 
chilled  cake  and  smelting  in  blast  furnaces  to  one 
of  the  following:  (a)  Pouring  the  liquid  converter 
slag  into  reverberatory  furnaces  or  into  blast-furnace 
settlers,  (b)  Casting  the  slag  in  casting  machines  of 
the  circular  or  straight-line  type  and  resmelting  in 
blast  furnaces,  (c)  Agglomeration  of  the  slag  with 
fine  ore,  concentrates  and  flue  dust  into  nodules  and 
smelting  the  product  in  blast  or  reverberatory  furnaces. 

3.  The  casting  of  the  copper  was  changed  from  the 
method  of  pouring  directly  into  molds,  set  on  trucks 
placed  underneath  the  converter,  to  the  present  method 
of  pouring  from  the  converter  into  a  large  ladle,  which 
is  carried  by  an  overhead  crane  to  a  casting  machine, 
either  of  the  circular  or  straight-line  type,  or  to  a 
refining  or  heating  furnace,  from  which  it  is  cast. 

4.  The  old  "latch"  tuyere  valve  was  replaced  by  the 
Dyblie  ball  tuyere  valve.  Though  the  original  has  been 
changed  somewhat  in  detail,  the  same  main  features 
prevail  today. 

5.  The  use  of  barren  quartz  and  clay  for  converter 
linings  was  replaced  by  ore  with  an  admixture  of  other 
copper-bearing  material,  such  as  slime,  copper  precipi- 
tate, etc. 

6.  The  life  of  the  acid  linings  was  materially  length- 
ened by  the  addition  of  ore  to  the  converter  charge, 
which  method  of  charging  ore  is  the  present  practice  in 
basic  converters. 

7.  The  first  small  converters  were  operated  by  means 
of  a  lever,  later  by  a  wormwheel,  but  as  the  size 
increased  hydraulic  power  was  used,  followed  later  by 
electrical  control.  The  last  two  survive,  though  the 
electrical  control  predominates. 

Basic  Converting 

A  radical  departure  from  the  acid-lining  practice 
took  place  in  1910,  by  the  adoption  of  the  converter 
lined  with  magnesite  brick,  following  the  experiments 
of  Peirce  and  Smith  at  Baltimore  and  Salt  Lake  City 
on  lead-copper  mattes.  It  is  generally  known  as  basic 
converting  to  distinguish  it  from  acid  converting. 
Unlike  the  basic-converting  steel  practice,  the  lining  is 
inert  and  does  not  enter  into  the  chemical  reactions  in 
the  converter. 

Many  early  attempts  had  been  made  to  use  a  con- 
verter lined  with  chrome  or  magnesite  brick  along 
these  lines  by  Keller,  Knudsen,  Baggaley  and  by  ex- 
perimenters at  Anaconda  and  Great  Falls.  The  best 
results,  previous  to  those  of  Peirce  and  Smith,  were 
probably   obtained    by    Baggaley   at    Butte. 

The  Peirce-Smith  Horizontal  Converter 

The  converter  of  Peirce  and  Smith  consists'  of  a 
horizontal,  cylindrical  shell  of  steel  plate  10  ft.  to 
13  ft.  in  diameter  and  from  26  to  37  ft.  2  in.  long, 
and  holds  from  30  to  60  tons  of  copper.  It  is  bound 
with  three  cast-steel  I-beams  revolving  on  three  pairs 

•The  Iii.test  standard  type  of  Peirce-Smith  converter  is  described 
on   page    674. 


of  carrying  rollers.  The  heads  of  the  cylinder  are  also 
of  steel  and  are  made  adjustable  in  order  to  take  care 
of  the  longitudinal  expansion.  The  heads  telescope  into 
the  shell  and  are  held  in  place  by  I-beams. 

The  converter  is  equipped  with  32  to  41  tuyeres 
li  to  li'  in.  in  diameter,  placed  in  a.  horizontal  run 
The  shell  contains  removable  plates  along  the  tuyer>; 
line  to  allow  for  repairing  the  tuyere  zone  without 
cooling  down  the  converter,  and  it  is  provided  with 
an   opening  i^ear  the  end   for  charging  the   ore  and 

DEVELOP.MENT  OF  THE  VERTICAL  COiWERTER  AT  GREAT  F.\IXS 


Diameter 

of 

Slicll 


Kind 

of 
Lining 

Acid 


Tuyeres       Tons   per  Ton 
per  of 

No.     Diam,   Lining  Copper 


Acid         12       IJi 


III  EUiptiral 

12  X  10  ft.  Acid         15       IJin.       54         26 


IV    Circular 

12  ft.  Basic       26       IJin.  30* 


*  Lower  grade  matte  (38%  Cu)  treated.  Matte  treated  under  acid  practic  ■ 
45  to  52%  copper. 

a  vent  for  the  gases,  but  in  some  installations  this  has 
been  placed  in  the  center.  An  opening  with  a  spout 
is  provided  on  the  pouring  side  of  the  shell  for  the 
removal  of  slag  and  copper.  The  converter  is  lined 
with  magnesite  brick.  Hydraulic  or  electric  power  is 
used  for  tilting  by  means  of  two  wire  ropes,  one  end 
of  each  being  attached  to  the  converter  and  the  other 
to  a  block  connected  with  the  operating  mechanism. 
In  the  main 'it  is  the  ordinary,  horizontal  converter 
with  the  ends  e.xtended  to   allow  for   larger  capacity. 

Magnesite  Lining  Generally  Adopted  Following 
Peirce  and  Smith's  Successful  Work 

Shortly  after  the  Peirce-Smith  converter  proved  to 
be  commercially  successful,  the  horizontal  converters  at 
Anaconda  were  lined  with  magnesite  and  proved  that 
the  success  was  not  confined  to  the  details  of  the  Peirce- 
Smith  converter.  At  Great  Falls  the  first  magnesite- 
lined  converter  for  regular  basic  practice  was  put  into 
operation  early  in  1911,  and  in  a  few  months  the  change 
was  made  throughout  the  entire  plant.  All  of  the 
Class  IV  converters  were  lined,  as  well  as  one  of  the 
Class  III  as  a  spare. 

The  first  converter  was  fitted  with  15  tuyeres  of 
ll-in.  extra-strong  tubing.  After  the  second  and  third 
converters  had  been  lined,  using  the  same  number  of 
tuyeres,  a  fourth  converter  was  lined,  which  was  an 
exact  duplicate  of  the  others,  but  was  fitted  with  26 
tuyeres  of  the  same  diameter.  The  spare  converter 
was  fitted  with  24  tuyeres.  All  of  these  converters 
were  operated  successfully  from  the  start.  The  con- 
verters with  the  greater  number  of  tuyeres  naturally 
worked  their  charges  more  rapidly,  due  to  the  increased 
volume  of  air  u.sed. 
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It  was  then  decided  to  go  to  a  much  larger  unit; 
a  20-ft.  converter  was  decided  upon,  still  adhering  to 
the  upright  type.  The  first  converter  of  this  type  was 
fitted  with  62  tuyeres  of  2-in.  boiler  tube,  having  an 
internal  opening  of  1  i  in.  These  were  finally  replaced 
with  26  tuyeres  having  an  opening  of  2  in.  This  large 
type  of  converter  has  been  adopted  both  at  Great  Falls 
and  Anaconda  and  is  doing  good  work.  Wherever  the 
vertical  type  of  converter  has  been  installed  in  plants 
ither  than  those  mentioned,  the  12-ft.  circular  vessels 
have  been  used. 

Protecting  the  Basic  Lining 

As  the  magnesite  lining  of  a  converter  is  expensive 
and  requires  considerable  time  to  put  in  place,  it  is 
naturally  of  the  utmost  importance  to  prolong  the  life 
of  the  same  as  much  as  possible. 

The  principle  of  the  basic  lining  is  simple.  A  basic 
(or  neutral)  material  is  used  in  order  to  avoid  chemical 
action  between  the  lining  and  the  products  of  the 
process,  which  are  also  basic.  The  necessary  silica  to 
form  slag  is  supplied  by  introducing  siliceous  ores  into 
the  converter,  either  through  the  mouth  or  the  tuyeres. 
The  usual  practice  is  to  use  a  magnesite-brick  lining  in 
the  converter  shell.  van,-ing  from  9  to  30  in.  in  thick- 
ness, the  heaviest  lining  being  at  the  tuyeres. 

Unless  the  temperature  is  too  high,  there  should  be 
no  chemical  action  on  the  lining.  However,  the  tem- 
perature in  the  converter  is  continually  varying  as  the 
process  is  an  intermittent  one.  The  lining  is  hot  during 
the  blowing  period  and  cools  down  during  the  period 
of  pouring  and  before  recharging.  These  variations 
of  temperature  cause  the  lining  to  crack  and  spall  off. 
With  an  expo.sed  lining  of  brick  there  is  a  mechanical 
wear  by  the  charge,  which  is  greater  when  the  tem- 
perature is  high,  as  the  brick  is  soft.  Thus  the  chem- 
ically inde.structible  lining  is  not  really  so. 

In  order  to  guard  against  this  wear  and  protect  the 
brick,  it  was  the  early  practice  to  heat  up  the  newl>' 
lined  converter  and  blow  a  few  charges  of  white  metal 
that  had  been  worked  up  from  another  converter. 
Keeping  the  temperature  down  resulted  in  binding  the 
brick  and  coating  it  with  a  thin  layer  of  white  metal 
and  copper.  The  converter  was  then  used  in  blowing 
matte.  This  offered  some  protection  but  was  not  satis- 
factorj'  as  the  protection  was  soon  gone  and  the  brick 
again  exposed. 

Development  of  Protective  Magnetite  Coating 

To  avoid  the  transfer  of  white  metal,  the  practice 
of  blowing  matte  in  the  heated  new  converter  was 
adopted  and  an  attempt  made  to  coat  the  brick  with 
it.  This  was  done  by  blowing  the  charge  for  a  few 
minutes  and  then  allowing  the  converter  to  cool  for 
15  or  20  min.  This  proces.-*  was  continued  until  the 
brick  had  been  coated  with  matte.  This  gave  better 
results  than  the  whitc-mctal  treatment. 

This  soon  led  to  the  development  of  coating  the  lining 
with  a  layer  of  magnetite.  While  blowing  matte  with- 
out silica  to  form  the  initial  protective  coating  of  the 
newly  lined  converter,  it  was  observed  that  the  mate- 
rial was  highly  magnetic.  An  analysis  showed  that  it 
was  principally  magnetite.  Further  investigation  of 
the  subject  showed  that  magnetite  formed  readily  when 
the  temperature  was  too  low  for  the  formation  of  the 


iron  slag  by  union  of  FeO  and  SiO.  and  the  proportion 
of  silica  was  low.  Any  excess  of  iron  over  what  was 
needed  to  combine  with  the  silica  present  was  oxidized 
to  magnetite. 

The  melting  point  of  magnetite  was  found  to  be 
given  by  various  authorities  between  1527°  and  1538° 
C.  As  the  ordinarj'  working  temperature  of  the  cop- 
per converter  is  about  1200°  C,  any  magnetite  present 
would  be  in  a  mushy  condition  and  would  readily  attach 
itself  to  the  lining  of  the  converter.  It  was  evident 
that  here  was  a  basic  coating  that  satisfied  all  condi- 
tions. It  could  be  put  on  at  will  without  any  cost, 
from  the  material  that  was  being  treated.  It  was  so 
simple  that  one  wondered  why  it  had  not  been  thought 
of  before.  It  was  almost  automatic.  Had  Keller  and 
other  early  experimenters  with  basic  linings  under- 
stood this,  acid  linings  would  not  have  survived  as  long 
£S  they  did.  The  use  of  this  protective  coating  soon 
manifested  itself  in  a  tremendous  tonnage  per  lining. 
Early  in  1912  these  linings  were  producing  over  three 
times  the  output  of  the  large  Peirce-Smith  apparatus. 
It  was  apparent  that  the  principle  evolved  by  A.  E. 
Wheeler  and  myself  was  not  understood  by  other  users 
of  basic  converters  at  that  time. 

Lining  Troubles  Greatly  Reduced  Since  the 
Magnetite  Coating  Has  Been  Adopted 

Before  the  method  of  applying  this  protective  coat- 
ing to  the  magnesite  brick  became  known  to  the  outside 
world,  operating  troubles  with  basic  lining  were  many. 
The  life  of  linings  in  some  plants  was  from  five  to 
20  days.  In  one  plant  it  required  the  services  of 
three  successive  shifts  of  bricklayers  to  keep  the  con- 
verters lined  in  order  to  keep  them  in  operation.  WTien 
the  simple  trick  was  learned,  the  entire  force  of  brick- 
layers was  dispensed  with. 

With  proper  operation  and  care,  once  a  converter  is 
lined,  it  should  never  be  relined.  This  would  be  the 
case  if  100''^  efficiency  were  possible.  The  full  details 
of  applying  this  coating  were  described'  in  1913  at  the 
time  of  the  Butte  meeting  of  the  American  Institute  of 
Mining  Engineers. 

There  have  been  few  changes  in  the  practice  of  con- 
verting copper  matte  during  the  la.st  few  years.  These 
have  been  principally  confined  to  the  various  mechan- 
ical features  and  details  of  the  converting  machine, 
such  as  tuyere  design,  change  in  the  materials  of  con- 
struction, operating  mechanism,  thickness  of  lining,  etc. 

Although  some  copper  is  still  being  produced  in  acid- 
lined  converters,  it  is,  I  believe,  wholly  confined  to 
foreign  countries,  namely,  Japan  and  possibly  Russia 
and  Australia.  The  tonnage,  however,  is  so  small  that 
it  may  be  .said  that  practically  all  copper  convertinff 
is  done  in  basic-lined  converters.  Even  Japan  is  in 
the  process  of  transition,  as  some  of  the  larger  copper 
companies  in  that  country  are  installing  converters 
lined  with  magnesite  brick. 

The  converters  in  general  u.se  today  are  principallj 
confined  to  one  of  the  two  following  types:     (1)    Peirce- 
Smith  or  horizontal  type.     (2>   Great   Falls  or  vertical 
type.     This  is  entirely  so  in  now  installations.     A  fewj 
plants   still   have   the  old   Bishce   type  converters   thatj 
were  formerlv  used  with  acid  lining.        In  the  main! 


•Trans..   A.    I    M     K.   1913.   Vol     H.  pp    Rfiir. 
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THE   CONVERTER  AISLE  AT  THE  WASHOE  REDUCTION   WORKS  AT  ANACONDA,  MONT. 
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the  Peirce-Smith  converter  has  been  confined  to  the 
plants  of  the  American  Smelting  and  Refining  Co., 
which  company  encouraged  the  development  of  this  type. 

Use  of  Vertical  Converters  Greatly  Extended 

Up  to  the  early  part  of  1912,  with  the  possible  ex- 
ception of  Aguascalientes,  Me.xico,  the  only  vertical  type 
converters  were  at  Great  Falls.  Within  the  next  two 
years,  following  the  e.xcellent  results  obtained,  over  a 
dozen  plants  throughout  this  countrj'  and  other  parts 
of  the  world  adopted  the  Great  Falls  type  of  converter 
in  their  new  installations. 

It  might  be  of  interest  to  cite  an  instance  of  how 
the  application  of  the  magnetite  coating  aided  mate- 
rially in  saving  an  entire  relining.  During  the  recon- 
-struction  of  the  Great  Falls  converter  plant,  in  the 
latter  part  of  1913,  when  the  Anaconda  company  was 
installing  the  20-ft.  vessels  and  the  converter  roof  was 
open,  a  storm  of  snow  and  sleet  resulted  in  .soaking 
the  brick  of  a  newly  lined  converter.  On  drying  out 
the  brickwork  preparatory  to  putting  it  into  service, 
it  was  found  that  the  lining  was  to  all  appearances 
about  ruined  as  the  bricks  were  badly  spalled  and  dis- 
integrating. This  was  particularly  true  in  the  center 
of  the  bottom.  It  was  nevertheless  decided  to  put 
it  into  operation  and  get  what  .service  could  be  obtained 
from  the  lining.  The  converter  was  thoroughly  coated 
with  magnetite  and  .started.  In  order  to  protect  the 
bottom,  a  charge  of  magnetite  slag  was  prepared  in 
another  converter  and  poured  into  it.  The  converter 
was  placed  in  the  vertical  position  and  the  magnetite 
slag  allowed  to  set  for  about  18  hours.  Suflicient  silica 
had  been  added  so  that  the  magnetite  slag  contained 
about  6'(  SiO,.  This  had  the  effect  of  slightly  lower- 
ing the  melting  point  of  the  slag  so  that  the  magnetite 
would  not  freeze  in  making  the  transfer.  This  con- 
verter has  continued  to  be  in  service,  it  being  found 
necessary  to  patch  the  bottom  in  this  manner  about 
ever>'  six  months.  It  demon.^trated  the  effectiveness 
of  the  protective  coating,  as  well  as  the  importance  of 
laying  the  brick  dr>'. 

Although  magnesite  brick  is  apparently  unaffected 
by  water  at  ordinary  temperature.s,  it  disintegrates 
rapidly  from  the  steam  generated.  In  order  to  demon- 
'^trate  this,  the  experiment  of  placing  a  magnesite  brick 
in  a  pan  of  water,  and  then  covering  it,  wa.s  made. 
Steam  was  then  turned  into  it.  At  the  end  of  24  hours 
it  was  found  that  the  brick  had  entirely  disintegrated. 

The  advent  of  basic  converting  has  made  it  possible 
to  convert  low  grades  of  matte  at  a  profit.  Under  acid 
lining.s  the  conversion  of  the.se  mattes,  on  account  of 
the  heavy  relining  expense,  was  prohibitive. 

Some  Operating  Precautions 

1.  The  converter  should  not  be  overloaded;  too  great 
a  burden  of  matte  or  sing  offers  too  much  resistance 
to  the  air  bla.st.  As  converting  is  primarily  an  oxida- 
tion process,  the  speed  of  working  depends  on  the 
rapidity  with  which  the  air  can  be  furnished  to  the 
molten  matte.  The  slag  should  be  removed  as  soon  na 
it  is  liquid. 

2.  The  temperaturo  of  the  converter  should  be  regu- 
lated by  the  addition  of  cold  matte,  ore.  etc..  or  by 
the  throttling  of  the  air  binst  in  ca.se  there  is  a  short- 
age of  cooling  material. 


3.  The  tuyeres  should  be  thoroughly  punched  out  at 
the  end  of  each  charge,  and  kept  uniformly  open  during 
the  blow,  in  order  to  prevent  a  concentration  of  air  at 
any  one  point. 

4.  The  addition  of  a  small  amount  of  hot  matte 
about  10  min.  before  the  charge  is  finished  will  insure 
hot  copper  and  eliminate  any  necessity  of  additional 
heating  to  prevent  freezing  of  copper  in  the  pouring 
ladle  while  casting. 

It  is  evident  from  the  preceding  discussion  that  the 
function  of  magnesite  brick  as  the  first  lining  is  to  pro- 
tect the  shell  of  the  converter  until  such  time  as  the  mag- 
netitelininghasbeen  properly  formed  and  that  magnetite 
is  the  true  lining  on  which  converting  is  carried  out. 
If  any  other  cheap  form  of  initial  lining  could  be 
in.stalled  that  would  stand  the  temperatures  and  chem- 
ical action  during  the  formation  of  the  magnetite,  the 
expensive  magnesite  brick  could  be  dispensed  with,  thus 
decidedly  lessening  the  cost  of  a  lining.  Some  experi- 
ments along  this  line  have  been  conducted  at  Great  Falls, 
but  in  every  case  the  lining  material  has  contained 
so  much  silica  that  it  united  with  the  iron  as  this 
was  oxidized  and  was  destroyed  before  the  magnetite 
lining  could  be  formed.  It  is  possible  that  some  cheap 
foundation  may  be  developed  so  that  the  full  benefit 
of  the  magnetite  lining  can  be  obtained.  Possible 
materials  for  such  a  lining  are.  of  course,  the  present 
magnesite,  either  as  bricks  or  ground  magnesite: 
chrome,  either  as  bricks  or  in  ground  condition;  alumina 
in  some  form,  or  perhaps  the  magnetite  itself. 


Latest  Type  Peirce-Smith  Converter 

The  present  type  of  13  x  30-ft.  Peirce-Smith  converter 
consists  of  a  horizontal  cylindrical  shell  of  steel  plate, 
supported  by  two  cast-steel  riding  rings,  8  ft.  from  each 
end,  revolving  on  four  sets  of  carrying  rollers,  each  set 
comprising  two  rollers,  with  faces  bearing  on  the  riding 
ring  and  a  cradle  support  in  a  cast-steel  foundation 
plate.  The  heads  of  the  cylinder  are  made  of  steel  plate, 
flanged  to  telescope  into  the  shell  and  are  held  in  place 
by  I  beams.  The  converter  has  forty-one  li-in.  tuyeres 
placed  at  6}-in.  centers,  and  is  built  with  or  without 
removable  tuyere  plates. 

The  converter  is  tilted  by  electric  motor  turning 
a  shaft  and  pinion  meshed  in  a  girth  gear  riveted  to 
the  converter  shell,  allowing  the  converter  to  turn  360 \ 
The  converter  stack  is  at  a  point  halfway  between  the 
riding  rings.  It  is  an  opening  with  axes  6  ft.  x  6  ft., 
having  curved  front  and  back,  but  straight  sides;  the 
stack  is  made  of  cast  steel. 

Converter  flux — at  the  rate  of  two  tons  in  5  min. — 
may  be  charged  into  the  converter,  while  blowing,  from 
a  storage  hopper  through  a  "silica  gun"  using  converter 
bl.'ist.  Matte  and  cold  "dope"  are  charged,  and  slag  and 
blister  copper  are  poured,  through  the  stack  opening. 
The  daily  capacity  of  the  converter  usually  varies  from 
110  to  125  tons  of  blister  copper,  while  converting  a 
40',   matte. 

Converters  of  this  size  are  at  present  operating  at 
Tncomn,  (larfield  and  K\  Paso;  they  are  being  installed 
at  Haydcn,  Ariz.,  at  the  Braden  Copper  Co.  in  Chile 
and  also  at  the  new  plant  of  the  British  Amerira 
Nickel  Corporation  at  Sudbury.  Ontario. 
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Zinc  Oxide  Furnaces 


By  JOHN  F.  CREGAN* 


Tivo  general  types  of  zinc-oxide  furnaces  have 
been  developed  in  the  United  States  as  a  result 
of  diverse  conditions  in  ore  and  fuel  supply. 
Eastern  works  use  a  series  of  separately  con- 
trolled grates,  the  zinc  fumes  passing  to  a  com- 
mon collecting  flue.  Western  metallurgists 
prefer  self-contained  unit;  individual  charges 
controlled  by  the  bala^ice  of  the  whole  furnace. 
The  author  considers  that  the  Western  practice 
is  best  adapted  to  varied  ores  and  fuels. 

IN  THE  burning  of  zinc  ores  for  the  production  of 
zinc  oxide  there  are  two  distinct  types  of  furnaces 
in  general  use.  Each  has  been  subject  to  variations 
in  structural  details  in  different  installations,  but  the 
basic  lines  of  operation  have  been  followed  in  every 
case  and  the  distinguishing  features  of  each  type  always 
remain  well  defined. 

Up  to  a  few  years  ago  the  process  of  zinc-oxide 
manufacture,  on  perforated  grates,  was  carried  on  in 
two  widely  separated  sections  of  the  United  States, 
namely,  along  the  Atlantic  seaboard  and  in  the  terri- 
tory west  of  the  Mississippi  River.  The  metallurgists 
of  these  districts  had  different  ideas  and  therefore  de- 


is  generally  made  of  light,  sheet  steel  and  is  separate 
from  the  furnace  except  for  sheet-steel  pipe  connec- 
tions which  convey  the  zinc  fumes  from  each  furnace 
to  this  header.  There  are  means  of  adjustment  and 
control  on  each  of  these  pipe  connections  so  that  each 
furnace  may  be  shut  off  from  the  main  header  when- 
ever desired.  A  settling  tower  or  chamber  of  some 
sort  is  built  separately  from  the  furnace  and  connected 
thereto  by  the  sheet-steel  pipes  which  form  the  fume- 
collecting  system. 

The  Western  furnace  is  a  self-contained  unit  with 
furnaces  and  dust  flue  under  one  common  arch.  There 
are  secondary  arches  and  side  walls  which  separate  the 
several  charges,  but  the  exhaust  pressure  on  the  indi- 
vidual charges  cannot  be  controlled  beyond  the  balance 
which  controls  the  whole  furnace.  A  settling  chamber 
is  built  in  with  the  furnace,  of  which  it  forms  a  con- 
tinuation. The  air  blast  and  other  features  are  practi- 
cally identical  in  principle  with  practice. 

The  Eastern  type  of  furnace  is  used  principally  at  Pal- 
merton,  Penn. ;  the  Western  tjije  is  installed  at  numerous 
works  in  the  West.  These  two  distinct  types  of  furnaces 
were  originally  developed  through  the  use  of  the  different 
ores  and  fuels  that  characterized  the  operation  in  the  dif- 
ferent sections  in  which  the  furnaces  were  operated.    In 
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veloped  the  two  types  of  furnaces  above  mentioned, 
which  have  become  known  as  the  Eastern  and  Western 
types  of  zinc-oxide  furnaces.  The  two  types  of  fur- 
naces are  shown  in  the  accompanying  drawings. 

The  Eastern  furnace  consists  of  a  series  of  indi- 
vidual furnaces,  each  separately  controlled  with  regard 
to  blast  pressure  and  exhaust  and  arranged  so  that 
the  zinc  fumes  leave  each  separate  furnace  and  pass 
into  a  common  collecting  flue  or  header."     This  header 

•Superintendent,  oxide  department,  American  Zinc  and  Chemi- 
cal Co..  Langeloth,  Penn. 

■■In  speaking  of  furnaces  in  this  article,  and  in  this  industry, 
there  is  the  same  confusion  that  exists  with  respect  to  spelter- 
distillation  furnaces.  Thus,  in  this  paragrapn  Mr.  Cregran  has 
used  the  word  "furnace"  in  two  senses,  viz.,  (1)  descrihing  the 
whole  structure,  and  (2)  describing  one  of  its  constituent  portions. 


the  East  the  ore  generally  used  was  a  pure  silicate  or 
carbonate  and  required  no  treatment  other  than  crush- 
ing and  sizing.  The  fuel  was  anthracite  of  good 
quality.  Both  ore  and  fuel  came  to  the  smelter  in 
quantities  sufficient  to  operate  the  furnaces  uniformly 
for  long  periods  of  time.  This  regularity  of  operation 
and  furnace  charge  tended  toward  development  along 
certain  lines  and  was  in  keeping  with  conditions  im- 
posed by  the  materials  in  use. 


Europeans  obviate  this  confusion,  partially,  by  referring  to  the 
whole  furnace  as  a  "massive."  which  term  has  not  found 
employment  in  American  literature,  but  we  use  the  expression 
"block"  which  is  equivalent.  It  will  be  noted  that  Mr.  Cregan. 
later  in  his  article,  refers  to  the  "block."  It  would  be  better  if 
we  should  confine  the  word  "furnace"  to  the  whole,  and  in  the 
case  of  oxide  furnaces  describe  the  constituent  parts  as  "grates." 
— W.  R.  I. 
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The  Western  territorj'  presented  different  and  more 
complicated  conditions.  Ore  was  obtained  in  the  open 
market  whenever  and  wherever  it  was  offered.  This 
resulted  in  a  varied  supply,  consisting  of  silicates,  car- 
bonates and  sulphides,  and  the  diversity  of  the  supply 
usually  resulted  in  a  variable  tonnage  which  would  not 
permit  the  operation  of  the  furnaces  on  any  one  kind 
of  ore  for  any  considerable  period.  The  fuel  problem 
presented  the  same  conditions  as  the  ore  supply. 
Diverse  sources  of  fuel  supply  meant  a  fuel  of  uncer- 
tain and  irregular  quality,  when  compared  with  con- 
ditions in  the  East,  and  produced  conditions  which 
were  never  met  with  in  the  Eastern  territorj'.  A  fur- 
nace was  accordingly  developed  to  meet  all  the  varied 
conditions  as  they  were  presented. 

In  the  operation  of  both  types  of  furnaces  the 
primary  object  is  to  treat  the  largest  quantity  of  ore 
per  furnace  consistent  with  a  burden  which  will  permit 
the  smallest  metal  content  remaining  in  the  cinder.  In 
order  to  accomplish  this  end  there  have  been  numer- 
ous experiments  with  grate  areas.  While  the  burden 
per  square  foot  of  grate  surface  per  furnace  depends 
entirely  on  the  character  of  the  ore  used,  there  are 
certain  physical  limitations  that  govern  the  amount 
of  grate  area  per  furnace  which  will  produce  the  best 
results.  A  discussion  of  all  of  these  governing  condi- 
tions would  be  too  lengthy  for  the  scope  of  this  article. 

Governing  Conditions  of  Furnace  Design 

A  furnace  may  be  only  as  wide  or  as  long  as  the 
degree  of  structural  stability  of  the  arch  whose  span 
is  the  length  or  width  of  the  furnace  desired.  The 
furnace  should  be  of  such  width  that  inaccessible 
corners  may  be  reduced  to  a  minimum.  It  should  be  of 
such  length  that  an  ordinary  unskilled  workman  may 
operate  it  with  tools  within  his  ability  to  handle.  It 
should  have  a  tonnage  capacity  so  that  each  charge 
may  be  of  such  size  that  the  operator  will  work  at 
his  greatest  efficiency  with  the  least  effort.  Finally, 
the  grate  area  of  each  furnace  should  be  so  propor- 
tioned to  the  total  grate  area  in  the  furnace  block 
that  the  drawing  and  charging  of  the  individual  fur- 
naces in  their  regular  order  will  have  the  minimum 
cooling  effect  on  the  block  itself.  Experience  has  shown 
that  individual  furnaces,  6x6  ft.,  meet  the  above  con- 
ditions in  general,  and  certain  combinations,  such  as 
making  double  furnaces  of  the  above  dimensions,  work 
satisfactorily. 

With  the  grate  area  of  an  individual  furnace  as 
stated  above,  the  question  of  the  .number  of  furnaces 
per  block  may  be  discussed.  The  Eastern  practice  has 
.settled  the  number  at  present  to  six,  although  there 
are  furnaces  in  this  di.strict  so  modified  that  the  actual 
numl)er  of  furnaces  is  only  four  per  block.  In  the  West 
the  number' varies  from  eight  to  16  double  furnaces 
per  block.  In 'thi.s  matter  the  radical  difference  "  in 
the  theory  and  practice  between  the  Ra.Htcrn'-and 'West- 
ern types  is  strongly  marked,  and  at  first  glance  seems 
irreconcilable,  but  the  elements  governing  both  are  the 
same  although  the  working  aonditions  are  the  exact 
opposites  of  each  other.  The  maximum  number  of 
furnaces  that  can  he  built  into  a  block  would  be  the 
number  which  in  nrdinan'  operation  would  genert-ke  as 
much  heat  as  the  structural  materials  and  baghouse 
equipment  could  wifhstimd      In  other  words,  it  would 


be  the  number  of  furnaces  which  would  produce  heat 
enough  to  keep  the  plant  right  at  the  danger  point  all 
the  time  unless  methods  were  employed  to  reduce  the 
heat,  and  those  methods  would  at  the  same  time  reduce 
the  efficiency  of  the  furnace.  The  minimum  number 
of  grates  per  block  is  the  number  which  in  ordinary' 
operation  will  hold  the  heat  of  the  block  at  a  degree 
that  will  not  retard  the  working  of  any  grate  in  the 
block  when  one  or  more  grates  in  the  block  is  drawn 
or  charged.  This  should  be  accomplished  without  the 
aid  of  devices  for  the  equalizing  of  the  operating  con- 
ditions of  the  block  during  the  charging  periods. 

When  all  other  conditions  have  been  considered,  it 
is  well  to  have  the  size  of  the  furnace  block  accord 
with  the  arrangement  for  the  necessary  labor  to  operate 
the  furnaces.  Success  in  operation  depends  largely  on 
continual  watchfulness,  and  this  may  be  aided  by  hav- 
ing as  few  operators  on  the  furnace  block  as  possible, 
so  that  responsibility  for  the  condition  of  the  furnaces 
may  be  restricted.  This  is  important,  owing  to  the 
strong  tendency  in  the  industry  toward  8-hour  shifts 
which  increase  the  number  of  men  per  block  and,  in 
so  doing,  divide  the  responsibility.  A  combination 
that  would  meet  all  the  foregoing  requirements  most 
satisfactorily  would  be  blocks  of  16  single  furnaces  in 
the  Eastern  type  and  blocks  of  12  double  furnaces  in  the 
Western  type.  This  arrangement  would  so  place  the 
men  that  the  minimum  number  would  be  employed  per 
block  and  each  man's  work-  would  show  its  maximum 
worth. 

Mechanical  Equipment 

The  zinc-oxide  process  has  been  the  subject  of  ex- 
perimentation for  many  years  and,  while  numerous 
changes  have  been  made  in  the  furnace  detail,  the  only 
radical  changes  worth  mentioning  are  the  semi-auto- 
matic disposal  of  slag  which  was  introduced  in  1898 
and  was  followed  later  (in  1904)  by  the  automatic 
charge  mixer  and  the  mechanical  charger.  The.se 
developments  have  been  practically  confined  to  the 
Eastern  territory  and  have  been  the  salvation  of  the 
industry  in  that  section.  One  Western  furnace  is 
equipped  with  the  mechanical  charge  mixer  and  furnace 
charger  and  one  other  plant  in  that  section  has  the 
mechanical  charge  mixer.  While  the  Eastern  furnaces 
are  particularly  adapted  to  these  mechanical  features, 
there  is  no  reason  why  their  in.stallation  should  be 
limited  to  that  .section,  inasmuch  as  the  Western-type 
furnace  represents  a  greater  field  for  a  further  com- 
bination, with  this  equipment,  of  a  mechanical  .slag 
puller  which  has  yet  to  be  developed.  The  introduc- 
tion of  these  mechanical  features  not  only  increased 
the  efficiency  of  the  furnaces  but  abolished  the  most 
arduous  duties  in  connection  with  the  process.  They 
greatly  reduced  the  number  of  men  re(iuired  for  opera- 
tion under  the  old  process,  and,  through  the  abolishing 
of. the  "man-killing"  duties  which  exi.sted  under  that 
proce.ss;  permit  a  much  simplified  operation  to  continue 
during'the  labor  scarcity  of  the  last  few  years.  The 
furnaces  gained  in  efficiency  by  receiving  a  uni- 
formly mixed  charge  of  correct  weight  and  l)y  reducing 
the  time  reciuired  for  charging. 

The  particularly  heavy  character  of  the  work  re- 
quired in  the  operation  of  a  zinc-oxide  furnace  imposes 
the  necessity  of  giving  careful  thought  in  constructing 
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the  furnaces,  so  that  advantage  may  be  taken  of  every 
feature  which  will  render  the  operation  less  difficult. 
The  many  variations  that  are  noted  in  the  size  and 
arrangement  of  furnaces  are  traceable  to  this  effort  to 
reduce  the  work.  The  mechanical  charger  eliminated 
the  heavy  work  involved  in  the  old  hand-charging 
method,  and  the  removal  of  the  slag  is  now  the  ele- 
ment that  presents  the  most  difficulty.  A  characteristic 
of  the  slag  in  a  zinc-oxide  furnace  is  that  it  sticks 
to  the  brickwork  on  the  side  walls  and  back  of  the 
furnace.  This  sticking  of  the  slag  makes  the  cleaning 
of  the  furnace  difficult  and  it  is  important  that  the 
clinker  be  entirely  removed  from  a  furnace  before  a 
new  charge  is  introduced.  The  method  of  operation  in 
the  Eastern  territory  brings  this  condition  more  into 
prominence  than  in  the  West.  Experiments  to  over- 
come this  condition  resulted  in  the  doubling  of  the 
furnaces  in  various  combinations.  This  doubling  of 
furnaces   was    designed    to    reduce    the    brick   area    in 


process  has  determinad  the  size  and  the  type  of  this 
equipment  that  are  best  suited  to  the  work,  and  the 
general  practice  is  to  have  an  excess  of  both  pressure 
and  exhaust  and  to  control  them  by  means  of  blast 
gates  and  dampers.  Each  furnace  block  should  have  its 
own  air  system  with  interchangeable  connections  on 
the  blast,  so  that  in  case  of  trouble  two  blocks  may 
be  served  with  one  blast  system.  The  size  of  the 
equipment  depends  upon  the  number  of  furnaces  per 
block.  The  blower  should  be  capable  of  delivering  a 
pressure  of  at  least  6-in.  water  gage  under  the  grates. 
The  air-blast  flues  should  always  be  carried  above 
ground  and  introduced  into  the  chamber  under  the 
grates  by  conveniently  arranged  conductors.  This  per- 
mits a  definite  control  of  the  air  blast  at  all  times. 
It  was  the  practice  several  years  ago  to  build  furnaces 
with  underground  air  flues,  but  that  system  proved 
to  be  generally  unsatisfactory  owing  to  the  blocking 
of  the  flues  by  water,  dust,  etc.     The  amount  of  air 
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EASTERN   FURNACE   WITH    THREE   GRATES   THROWN    LONGITlTnlNAI,LY    INTO   O.VE 


which  the  clinker  could  stick.  Eastern  operators  have 
decided  that  the  greatest  difficulty  in  removing  the 
slag  is  presented  in  cleaning  the  side  walls  and  have 
combined  three  single  furnaces  into  one,  thus  removing 
two  side  walls.  Western  operators  consider  that  their 
arrangement  of  combining  two  furnaces  into  one  by 
removing  the  back  wall  satisfactorily  meets  the  same 
condition. 

Another  labor  saver  is  introduced  by  placing  the 
grates  at  the  proper  height  above  the  operating  floor. 
A  few  inches  in  this  dimension  may  mean  that  the 
work  on  the  furnace  will  be  reduced  or  increased,  as 
the  case  may  be.  The  point  involved  is  the  placing 
of  the  grates  at  the  exact  elevation  that  will  permit 
the  average  man  to  do  the  work  in  as  easy  and  as 
natural  ways  as  possible.  The  height  of  2  ft.  10  in. 
from  the  floor  line  to  the  top  of  the  dead  plate  has 
met  with  general  approval  from  furnace  operators. 

The  successful  operation  of  a  zinc-oxide  furnace 
depends  largely  upon  the  flexibility  of  the  air  control, 
both  in  regard  to  the  air  blast  and  the  air  exhaust. 
There  is  no  way  in  which  the  size  of  this  apparatus 
may  be  figured  entirely  from  a  theoretical  standpoint 
because  the  governing  conditions  are  variables  and 
usually   beyond    ordinary   control.      Experience    in    the 


required  per  furnace  is  determined  by  experience  and 
is  regulated  by  a  blast  gate  conveniently  located. 

Great  care  should  be  exercised  in  constructing  a 
block  of  zinc-oxide  furnaces,  both  in  the  selection  of 
material  and  in  workmanship.  The  firebrick  should 
be  chosen  for  its  ability  to  resist  abrasion  under  high 
heat.  Liberal  allowance  should  be  made  for  expansion 
and  the  entire  block  of  furnaces  securely  ironed  in  the 
regulation  way.  The  firebrick  in  the  side  walls  and 
back  of  furnaces  should  be  laid  in  header  courses  with 
the  brick  dipped  in  a  thin  slurry  of  fireclay.  For 
the  red  brick  a  cement  mortar,  strongly  tempered  with 
lime,  will  permit  a  reasonable  expansion  without  de- 
veloping cracks.  Buck  staves  should  be  of  structural 
steel  and  so  placed  as  to  be  independent  of  tie-rods 
through  the  furnace  structure.  All  tie-rods  should  be 
placed  outside  the  furnace  structure  and  be  readily 
accessible  in  case  of  the  necessity  of  repair  or  re- 
newal. During  the  period  preceding  the  present  era 
of  high  prices  a  block  of  Eastern  furnaces  could  be 
built  for  $5000,  while  a  block  of  Western  furnaces, 
consisting  of  12  double  furnaces,  would  cost  approxi- 
mately double  that  amount. 

The  heating  of  a  furnace  for  the  first  time  is  an 
operation  that   requires   patience  and   it   is   important 
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that  the  work  be  both  wisely  and  well  done.  A  small 
wood  fire  should  be  started  at  each  end  of  the  block 
and  maintained  for  several  days.  Other  fires  may  be 
added  gradually  until  at  the  end  of  one  week  each 
individual  furnace  in  the  block  has  its  own  wood  fire. 
These  fires  may  then  be  increased  so  that  at  the  end 
of  the  tenth  day  from  the  starting  of  the  first  fire 
the  fuel  may  be  changed  to  coal  under  a  slight  air 
blast.  The  coal  fire  may  then  be  increased  gradually 
so  that  at  the  end  of  the  third  week  the  furnace  is 
ready  for  its  initial  charge.  This  period  is  not  too 
long  for  this  preliminary  heating  because  the  furnace 
should  be  at  its  working  heat  when  the  first  charge 
is  introduced,  and  a  failure  to  have  the  furnace  at 
the  required  heat  results  in  a  wastage  of  ore  and  a 
considerable  repair  bill  in  patching  the  furnace  and  re- 
placing broken  tie-rods  and  buck  staves. 

Distribution  of  Labor 

In  the  operation  of  the  furnaces  the  number  of  men 
per  block  is  dependent  upon  the  extent  of  the  mechan- 
ical labor-saving  equipment  with  which  the  block  is 
provided,  as  well  as  upon  the  number  of  furnaces  per 
block.  Zinc-o.xide  plants  are  now  generally  equipped 
with  a  charge-mixer,  and  this  equipment  divides  the 
operation  between  two  crews  of  men  whose  duties  are 
entirely  independent  of  each  other.  The  charge  mixer 
is  an  electrically  driven,  geared,  rotating  cylinder  with 
vanes  set  at  angles  on  its  interior  to  pick  up  and 
mix  thoroughly  the  several  materials  that  con.stitute 
the  charge.  Coal,  ore  and  flux  are  introtluced  into 
the  mixer  in  proportionate  quantities  and  the  mixed 
charge  is  elevated  to  a  bin  to  be  drawn  off  as  needed 
in  weighed  amounts  by  the  furnacemen.  The  charge- 
mixing  crew  generally  consists  of  eight  men,  and  this 
crew  will  handle  approximately  200  tons  of  material 
per  shift. 

A  furnaceman  should  be  able  to  charge  eight  fur- 
naces in  eight  hours  or,  if  the  ore  is  such  that  the 
burden  per  square  foot  of  grate  area  can  be  doubled, 
he  should  charge  four  6  x  6-ft.  furnaces  in  eight  hours 
with  each  furnace  working  on  a  burden  of  120  lb.  of 
ore  per  square  foot  of  grate  area.  The  labor  arrange- 
ment on  all  zinc-oxide  furnaces  is  based  on  this  general 
proportion  and  the  number  of  men  distributed  per  block 
accordingly.  In  plants  where  there  is  no  mechanical 
equipment  other  than  the  charge  mixer  the  furnaceman 
gets  his  required  number  of  charges  from  the  bin  and 
arranges  these  charges  in  neat  heaps  on  the  floor  be- 
fore each  furnace.  His  firing  coal  is  provided  for  him. 
When  a  charge  is  worked  off,  the  furnaceman  breaks 
up  the  clinker  and  pulls  it  from  the  furnace.  A  wheel- 
barrow is  conveniently  arranged  so  as  to  receive  this 
clinker  as  it  drops  from  the  furnace.  There  are  gen- 
erally two  large  barrow  loads  to  the  charge  and  as 
they  are  filled  the  barrows  are  wheeled  to  the  dump. 
When  the  furnaceman  has  the  furnace  thoroughly  clean 
he  covers  the  grates  with  a  thin  layer  of  what  is  called 
bed  coal.  About  4  lb.  of  coal  per  acjuare  foot  of  grate 
surface  will  make  n  good  bed  fire  if  the  coal  is  of  good 
quality.  When  this  bed  fire  reaches  a  state  of  incandes- 
cence it  is  carefully  smoothed  over  with  a  rabble  and 
the  new  charge  is  then  spread  over  the  grates,  care 
being  taken  to  have  the  charge  layer  of  as  uniform 
density  m  possible.    A  strong:  air  blast  is  maintained 


during  the  entire  charging  period,  and  when  the  charge 
has  been  leveled  off  and  all  corners  have  been  packed, 
fhe  air  blast  is  reduced  until  a  film  of  burning  gas 
is  noted  just  above  the  top  of  the  charge.  The  furnace 
door  is  then  closed,  water  is  turned  into  the  ashpit 
until  the  overflow  point  is  reached,  and  the  charge 
requires  no  further  attention  for  six  hours  except  to 
watch  for  and  eliminate  any  blow-holes  that  may  ap- 
pear. At  the  end  of  six  hours  the  charge  is  rabbled 
over  and  the  blast  increased.  One  hour  later  the  charge 
is  again  rabbled  and  the  blast  increased  if  the  con- 
dition of  the  charge  warrants  it.  This  operation  is 
repeated  at  half-hour  intervals  until  the  charge  is 
ready  to  come  out,  which  is  usually  at  the  end  of  eight 
hours.  The  clinker  is  then  removed  from  the  furnace, 
arid  the  furnaceman  proceeds  with  a  new  charge  as 
before. 

The  charge  generally  consists  of  a  certain  weight  of 
ore  which  varies  in  amount  from  80  to  120  lb.  per  sq.ft. 
of  grate  surface.  Coal  is  added  in  amounts  varying 
from  80  to  100 '"c  of  the  weight  of  the  ore.  When 
flux  is  necessary,  this  is  added  in  amounts  varying 
from  10  to  90''f  of  the  ore  used.  The  entire  tonnage 
is  mixed  as  intimately  as  possible  and,  when  spread 
over  the  furnace  grates,  will  form  a  layer  from  6  to 
8  in.  in  depth.  The  best  fuel  is  anthracite  coal  sized 
to  pass  over  1-in.  and  through  f'^-in.  mesh.  At  present 
this  size  of  coal  is  too  expensive  for  use  in  the  smelting 
of  zinc  oxide,  and  operators  have  to  be  content  with 
almost  anything  available  above  the  quality  of  dirt 
coal.  Where  anthracite  is  not  procurable  except  at  a 
prohibitive  cost,  coke  of  the  proper  size  may  be  used. 
The  Western  furnaces  may  also  use  various  semi- 
anthracites,  and  in  cases  of  emergency  these  semi- 
anthracites  may  be  mixed  with  small  percentages  of 
the  higher  grade  bituminous  coals.  The  construction 
of  the  Eastern  furnaces  will  not  permit  the  use  of  this 
variety  of  fuel. 

The  tools  used  in  furnace  practice  are  few  and  simple 
in  character.  The  furnaceman's  equipment  consi.sts 
of  an  all-steel  wheelbarrow,  one  No.  2  scoop,  a  rabble 
and  a  clinker  bar.  The  rabble  is  simply  a  steel  rod, 
S  in.  in  diameter  and  about  10  ft.  long,  with  a  loop 
handle  at  one  end.  On  the  other  end  is  welded  a  10-in. 
piece  of  J  x  2-in.  iron  which  acts  as  a  pusher,  leveler 
and  hook.  The  clinker  bar  is  a  1-in.  steel  bar,  10  ft. 
long,  with  a  looped  handle  on  one  end.  This  loop  should 
be  opened  about  8  in.  to  give  the  operator  a  leverage 
on  the  bar.  The  other  end  is  spread  out  in  a  shape 
to  act  as  a  slicer  in  Western  practice  and  in  the  East 
this  bar  is  provided  with  a  chisel-pointed  wedge. 

Eastern  Methods 

The  foregoing  is  a  description  of  the  operation  as 
it  is  practiced  in  the  Western  territory.  In  the  East 
the  general  principles  are  the  .same  although  the  in- 
troduction of  mechanical  equipment  divides  the  work 
differently  among  the  men.  In  the  East  the  ore  and 
coal  are  delivered  in  bag  bins.  An  electrically  propelled 
scale  car  operates  under  these  bins  and  draws  off  fixed 
amounts  of  ore,  coal  and  flux.  The  .scale  car  is  then 
run  to  the  mixer  and  delivers  its  load  by  gravity  and 
goes  off  for  another  charge.  When  the  charge  has  been 
mixed  it  is  discharged  by  gravity  to  a  ,>»kip  and  elevated 
to  a  bin  in  the  furnace  room.     This  bin  di.schargea  to 
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electrically  operated  cranes  on  both  sides  of  the  furnace 
room,  and  these  cranes  are  equipped  with  three  or  more 
weighing  hoppers.  These  cranes  take  their  capacity  of 
weighed  charges  and  distribute  them  to  hoppers  placed 
above  each  furnace.  There  is  a  chute  which  conveys 
the  charges  from  these  hoppers  to  the  center  of  the 
furnace.  The  furnaces  and  the  furnace  room  are  ele- 
vated about  10  ft.  above  ground  level,  and  on  both 
sides  of  the  furnaces,  under  the  furnace  building,  is 
a  system  of  railroad  tracks  for  cars  to  receive  the 
clinker  from  the  floor  hoppers.  There  are  individual  hop- 
pers in  the  floor  opposite  each  furnace  and  these  hop- 
pers are  equipped  with  doors  in  the  floor  to  receive 
the  clinker  from  the  furnaces  and  with  discharge  gates 
to  permit  the  deposit  of  clinker  into  the  cars. 

After  the  furnaceman  has  broken  up  the  clinker  in 
any   furnace  he  pulls   it  out  of  the   furnace  with   his 


tainment  at  certain  plants.  The  general  practice, 
however,  results  in  a  much  higher  zinc  content  in  the 
clinker,  but  that  is  due  largely  to  giving  the  clinker 
analysis  less  prominence  than  baghouse  recoveries.  The 
latter  are  misleading  because  of  the  general  conditions 
of  operation.  The  clinker  analysis  determines  the 
amount  of  zinc  oxide  that  has  left  the  ore  and  leaves 
no  doubt  as  to  the  work  of  the  furnace. 

The  Different  Theories 

As  previously  stated,  the  conditions  that  were  pre- 
sented in  the  two  sections  of  the  country  in  which  the 
zinc-oxide  industry  was  established  led  to  different 
theories  of  operation,  and  this  variation  in  theory  led 
to  different  types  of  construction.  These  differences 
continue  to  exist  and  the  continued  construction  of  new 
furnaces  along  the  same  lines  in  each  section  seems 
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FIG.   3      WRSTKRX  TYPK  OP  FURK.ACK  AS  BTJILT  AT  LEADVILLE,  COLO. 


rabble.  The  clinker  drops  by  gravity  into  the  floor 
hopper,  and  trains  come  along  immediately  and  empty 
these  hoppers  and  convey  the  clinkers  to  the  dump.  The 
furnaceman  then  proceeds  with  his  bed  fire  and  when 
this  has  reached  the  right  stage  of  incandescence,  he 
levels  it  and  then  opens  the  charge-hopper  discharge 
gate  and  the  charge  falls  by  gravity  into  the  furnace. 
It  is  then  leveled  and  the  blast  regulated. 

The  efficiency  of  a  zinc-oxide  furnace  is  determined 
by  an  analysis  of  the  clinker.  A  number  of  factors 
can  contribute  to  a  low  efficiency  but  these  may  be 
eliminated  through  knowing  its  performance  by  the  zinc 
content  of  its  clinker.  A  furnace  showing  1%  of  zinc 
in  its  clinker  is  doing  excellent  work  and  this  figure 
may  be  taken  as  a  standard  because  of  consistent  at- 


to  indicate  that  these  different  theories  are  still  deep- 
seated. 

The  Eastern  practice  is  based  on  the  assumption  that 
zinc  oxide  is  perfect  at  the  immediate  instant  of  its 
volatilization  from  the  ore.  The  subjection  of  the  zinc 
oxide  to  continued  heat  after  its  formation  is  held  to 
be  detrimental  to  the  pigment,  giving  it  a  pink  or 
brownish  tint.  In  fact,  the  rapid  removal  of  the  zinc 
fumes  from  the  heat  zone  produces  the  bluish-white 
tint  that  is  commercially  so  desirable.  To  meet  the 
conditions  of  this  theory,  the  furnaces  are  built  in 
individual  units  so  that  each  charge  will  work  inde- 
pendently of  every  other  charge.  Each  furnace  is  a 
distinct  unit  by  itself,  and  the  only  relation  that  one 
furnace  bears  to  the  other  is  that  by  their  assembly 
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.sufficient  heat  will  be  held  in  the  block  to  permit  the 
operation  to  continue.  The  zinc  fumes  are  drawn  from 
each  furnace  as  rapidly  as  possible  and  subjected  to 
no  heat  other  than  that  with  which  the  zinc  oxide 
was  volatilized. 

Clinker  Should  Be  at  a  Bright  Red  Heat  When 
Drawn  from  Furnace 

The  conditions  imposed  by  the  above  theory  result 
in  working  conditions  of  an  intensive  character.  It 
is  necessary  to  be  ever  on  the  alert  and  take  advantage 
of  every  minute  while  the  furnace  is  in  operation.  It 
is  of  prime  necessity  that  each  furnace  be  charged  as 
rapidly  as  possible  and  that  working  conditions  begin 
within  the  furnace  without  delay.  The  furnace  must 
be  gradually  brought  up  to  its  working  maximum  with 
the  idea  in  mind  that  the  clinker  will  be  at  a  bright 
red  heat  when  drawn  and,  to  accomplish  this  end,  the 
clinker  is  drawn  when  it  ceases  to  give  off  zinc  fumes. 
This  state  is  reached  about  the  end  of  the  seventh  hour 
after  the  charging  of  the  furnace.  The  entire  process 
is  operated  virtually  on  a  time  schedule  and  in  case 
of  circumstances  which  would  delay  the  operation  of 
charging  to  any  degree  the  method  requires  the  forcing 
of  the  furnaces  to  bring  them  up  to  schedule. 

The  working  conditions  for  the  furnacemen  under 
this  method  are  particularly  severe.  When  the  clinker 
is  at  the  bright  red  heat  that  is  necessary,  it  *is  at 
its  maximum  of  toughness  and  is  extremely  difficult 
to  remove  from  the  furnace.  The  severity  of  the  work, 
coupled  with  the  heat  radiating  from  the  furnace  and 
clinker,  produces  working  conditions  of  a  drastic  order. 
The  element  of  time  requires  that  the  work  be  per- 
formed rapidly  and  the  entire  operation  of  drawing 
the  clinker  and  recharging  the  furnace  involves  prac- 
tically 4.5  min.  of  so  much  intensive  and  exhausting 
labor  that  usually  no  duties  are  imposed  on  the  fur- 
naceman  during  the  1 1  hours  intervening  until  the  next 
charge    becomes    due. 

The  Western  operation  is  based  on  a  plan  of  con- 
servation of  heat.  The  theory  is  that  the  heat  from 
one  furnace  should  be  utilized  in  a  direct  manner  in 
aiding  the  operation  of  the  other  furnaces  which  will 
thus  maintain  the  heat  of  the  entire  block  at  its  unit 
working  temperature.  It  is  held  that  the  passage  of 
the  zinc  fumes  through  a  serie.s  of  furnaces  of  equal 
temperature  produces  no  ill  effects  on  the  resulting 
product.  It  is  also  held  that  this  method  of  operation 
will  maintain  the  equilibrium  of  the  block  and  obviate 
the  necessity  of  regulating  the  heat  in  the  entire  block 
through  variation  in  the  heat  of  individual  furnaces. 
The  working  of  the  furnaces  under  this  plan  permits 
of  a  comparatively  leisurely  operation  and  increases 
the  working  efficiency  of  the  furnacemen  at  least  lOO'^r. 
As  the  heat  of  one  furnace  is  directly  communicated 
to  the  next  furnace,  and  so  on,  no  furnace  is  dependent 
upon  it.icif  for  working  conditions.  There  is  no  neces- 
.sity  of  forcing  the  charge  by  means  of  the  air  blast, 
and  the  charge  burns  out  completely  before  it  is  re- 
moved from  the  furnace.  The  zinc  content  of  the  clinker 
is  reduced  to  the  last  possible  degree  and  the  clinker  it- 
.self.  being  comparatively  cold  at  this  stage  of  the 
operation,  is  easily  removed   from  the  furnace. 

There  is  no  good  rea.son  for  the  existence  of  the  two 
radically   distinct   types   of  zinc-oxide   furnaces.     The 


Eastern  type  is  fundamentally  an  anthracite  burner 
and  cannot  produce  commercial  zinc  oxide  without  the 
use  of  a  smokeless  fuel.  Its  operation  is  difficult  be- 
cause of  the  trouble  in  holding  a  constant  degree  of 
heat.  Its  method  of  operation  is  defined  by  its  struc- 
ture and  the  resulting  conditions  for  labor  are  most 
severe,  tending  to  increase  cost. 

The  Western  type  may  be  styled  a  universal  furnace. 
It  can  be  operated  on  various  grades  of  fuel  and  can 
produce  commercial  zinc  oxide  not  only  from  anthra- 
cite and  other  smokeless  fuels  but  also  from  semi- 
bituminous  coal.  It  will  produce  a  clinker  lower  in  zinc 
than  the  Eastern  furnace  and  the  finished  product  of 
zinc  oxide  will  be  of  equal  quality.  There  is  no  trouble 
in  co\i6erving  the  heat,  and  the  labor  conditions  are 
such  that  except  in  extremely  hot  weather  no  trouble 
is  experienced  in  training  men  for  the  work.  Its  range 
of  operation  is  greater  and  more  flexible  and  permits 
a  wider  field  of  successful  operation  than  can  be  accom- 
plished under  the  limited  conditions  imposed  by  the 
Eastern  type  of  furnace. 


Chrome-Brick  Bushing  for  Water- 
Cooled  Copper  Breast  Jackets 

The  front  breast  jacket  used  in  a  54  x  360-in.  copper 
blast  furnace,  operated  by  the  Granby  Ccmsolidated 
Mining,  Smelting  and  Power  Co.  at  Anyox,  B.  C,  re- 
quired frequent  replacing  and  was  a  continual  source  of 
annoyance.  The  jackets  used  were  made  of  converter 
copper  cast  around  li-in.  extra-heavy  cooling  pipes.    As 
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a  large  amount  of  low-grade  corrosive  matte  had  to 
be  handled,  the  life  of  such  breast  jackets  was  of  short 
duration  at  the  Granby  works. 

To  obviate  this,  chrome-brick  liners  were  in- 
.sertcd  around  the  connection  hole  as  shown  in  the  ac- 
companying sketch.  This  chrome-brick  bushing  pro- 
tected the  jacket  from  the  cutting  effect  of  the  matte 
and  gives  an  almost  unlimited  life  to  the  breast  jacket 
if  the  chrome  brick  l>e  renewed  whenever  the  furnace  is 
down  for  general  repairs. 
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Copper  Metallurgy  of  the  Next  Generation, 

a  Forecast 


By  EDWARD   P.   MATHEWSON* 


A  prophetic  suggestion  of  conditions  that  will 
confront  the  future  metallurgist.  He  will  be  re- 
placed by  the  industrial  chemist  who  will  simplify 
processes  and  increase  recoveries.  "Labor  prob- 
lem" of  today  to  be  .'iolved  by  more  democratic 
management  icifh  "Brains,  Capital  and  Labor" 
n.'j  partners. 


WITHIN  a  very  few  years,  unless  all  signs  fail, 
the  copper  metallurgist  will  be  replaced  by  the 
industrial  chemist  or  the  chemical  engineer.  A 
ereat  advance  has  been  recorded  in  copper  metal- 
lurgy during  the  last  30  years,  but  still  greater  achieve- 
ments will  soon  be  chronicled. 

The  first  great' change  that  will  take  place  will  be 
the  substitution  of  electricity  for  all  other  forms  of 
power|and.also  for  carbonaceous  fuel  in  the  smelting 
of  .tfte  ore  except  in  those  cases  where  carbon  reduction 
is  necessary.  The  electricity  will  be  generated  either 
at  hydro-electric  plants  or  at  the  coal  mines. 

The  electrification  of  the  Butte,  Anaconda  &  Pacific 
Ry.  and  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  in 
Montana,  has  been  accompanied  by  such  a  great  finan- 
cial saving  that  as  soon  as  the  great  war  i.s  over  the 
attention  of  the  whole  world  will  be  called  to  the  elec- 
trification of  its  railroads.  In  the  East  there  are  sev- 
eral examples  of  electrified  railway  terminals.  Coal 
mines  even  now  could  be  used  as  generating  stations 
for  electrical  power.  Electricity  is  transmitted  300 
miles  in  any  direction  without  great  line  loss,  so  that 
generating  stations  at  mines  600  miles  apart  would  solve 
the  problem.  It  is  not  too  much  to  expect  that  elec- 
tricity will  be  transmitted  1000  miles  without  serious 
loss.  Today  there  are  known  coal  deposits  at  suflR- 
'iently  frequent  intervals  across  the  American  continent 
to  permit  the  above  scheme  to  be  carried  out. 

Another  important  discovery  will  doubtless  be  made, 
namely,  a  method  of  converting  heat  directly  into  elec- 
tricity. Then  electricity  will  be  by  far  the  cheapest 
source  of  power  and  will  be  applied  in  all  branches 
of  copper  metallurgy. 

The  advocates  of  conservation  will  soon  put  a  stop 
to  the  present  wasteful  system  of  hauling  coal  to  haul 
coal.  All  railroads  will  be  electrified.  The  next  step 
will  be  to  discover  the  method  of  really  harnessing  the 
lightning.  The  apparatus  required  will  be  simple  and 
the  amount  of  power  available  tremendous. 

In  metallurgy  proper  the  complication  of  processes 
now  in  use  will  be  discarded  and  the  model  smeltery 
)f  today  will  soon  he  regarded  as  a  crude  and  waste- 
ful nfTair.  One  simple  operation  will  extract  the  metal 
from  the  ore  and  put  it  in  the  form  of  matte  which  will 
then  be  treated  chemirally  for  the  extraction  of  all  its 
ronstituents.  Of  course,  in  many  localities  even  the 
smelting  operation  will  be  omitted  and  the  ore  treated 
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chemically  from  the  start.  In  very  favored  instances 
the  ore  wil'  be  treated  in  place. 

The  wire-rope  tramway  will  disappear  and  ore  will  be 
transferred  from  mountain  side  to  smelten.'  by  giant 
aeroplanes  that  will  act  like  enormous  hawks  seizing 
their  prey  and  carrying  it  away  in  their  talons.  In 
those  plants  where  smelting  is  practised  all  gases  will 
be  purified,  separated  one  from  the  other  and  saved. 
Nitrogen  and  its  compounds  will  be  most  important  by- 
products of  the  smeltery.  Sulphuric  acid  and  condensed 
sulphur  dioxide  will  be  regular  products  of  every  large 
plant.  The  farmer  will  welcome  the  smeltery  to  his 
locality  for  two  reasons:  In  order  to  bring  him  a  good 
market  close  to  the  farm  for  his  product  and  to  make 
cheap  fertilizer  available,  for  the  smeltery  will  soon  be 
the  chief  producer  of  complete  fertilizer,  of  which  ar- 
senic will  be  an  important  constituent.  All  the  rare 
metals  will  be  saved  and  such  bothersome,  common 
metals  as  zinc  and  aluminum  will  add  to  the  revenue 
of  every  up-to-date  plant.  Refineries  will  preferably 
he  built  near  the  source  of  power. 

The  labor  question  will  be  largely  solved.  Capital 
will  be  considered  as  "cold-storage  labor."  It  will  not 
regard  labor  as  the  hired  .servant,  neither  will  labor 
regard  capital  as  its  slave.  There  are  three  important 
factors  in  each  industrial  enterprise:  "Brains,  labor  and 
capital."  Some  one  is  said  to  have  asked  Andrew  Car- 
negie which  of  the  three  was  the  most  important,  and 
the  canny  Scot  replied  by  asking,  "Which  is  the  most 
important  leg  of  a  three-legged  stool?" 

The.se  three  elements  will  be  regarded  as  partners 
As  an  indication  of  what  is  coming,  numerous  profit- 
sharing  schemes  may  be  cited  today  and  in  some  cases 
labor  is  even  represented  in  the  local  management  of  in- 
dustries. Labor  is  surely  going  to  have  just  as  much  to 
say  as  capital  on  the  board  of  directors.  The  brains 
(technical,  managerial  and  financial)  will  probably  hold 
the  balance  of  power. 

Boards  of  directors  will  be  such  in  reality  and  not 
only  in  name.  Dummies  will  be  absent  from  them. 
The  true  state  of  affairs  will  be  known  to  every  one 
on  the  board  and  thus  to  every  one  connected  with  the 
establishment.  With  perfect  frankness  in  these  mat- 
ters a  real  democratic  management  and  .set  of  employ- 
ees will  result.  In  this  way  the  labor  agitator  will  be 
dethroned.  The  company's  interest  is  the  intere.st  of 
every  employee,  and  the  millenium  is  at  hand.  Joking 
aside,  there  is  no  doubt  that  the  labor  p.-oblem  will  be 
.solved  along  some  such  lines  as  above.  Capital  will 
have  to  be  content  with  smaller  returns. 

Taxation  will  have  to  he  regulated  in  such  a  manner 
as  to  keep  capital  employed.  It  may  be  neces.sary  that 
a  provision  be  made  whereby  excess  labor  can  be  used 
in  Government  enterprises,  public  works,  etc.  With 
this  provision  or  safety  valve  for  the  labor  of  the  coun- 
try, prosperity  will  reign  and  we  shall  truly  have  a 
"government  of  the  people,  by  the  people  and  for  the 
people."  If  we  are  not  happy  then  it  will  be  our  own 
fault. 


October  20,  1917 


ENGINEERING  AND  MINING  JOURNAL 


683 


Metallurgy  of  Antimony' 


By  K.  C.  Lit 


Production  of  "antimony  crude,"  antimony  oxide 
and  regulus  is  described  together  ivith  the  de- 
velopments of  the  Herrenschmidt  process  as  used 
in  China.  The  principal  types  of  furnaces  are 
illustrated. 


STIBNITE,  Sb.S,,  antimony  sulphide  or  antimony 
glance,  is  the  chief  ore  from  which  antimony  is 
extracted.  The  other  ores,  such  as  cervantite, 
kermesite,  etc.,  occur  only  in  small  quantities  in  nature 
and  are  generally  mixed  with  the  stibnite  before  smelt- 
ing. Up  to  the  present,  dry  methods  of  extraction  have 
proved  most  successful  and  are  generally  adopted.  The 
more  or  less  pure  sulphide  of  antimony  is  called  anti- 


process  should  not  be  crushed  too  small,  walnut  size 
being  the  most  convenient.  If  the  ore  is  too  large 
the  heat  will  not  penetrate  effectively,  and  the  same 
thing  results  if  the  ore  is  finely  powdered  and  packs 
closely  together.  Ores  containing  less  than  40%  sul- 
phide are  used  for  producing  regulus  direct. 

In  the  liquation  process  it  is  important  to  maintain 
the  proper  temperature,  which  is  a  red  heat.  Any 
increase  of  temperature  leads  to  volatilization  of  the 
sulphide,  whereas  any  decrease  results  in  too  much 
sulphide  being  left  in  the  residue.  Liquation  may  be 
carried  out  either  by  (a)  intermittent  working  in  pots, 
or  (b)  continuous  working  in  tube  furnaces  or  in  re- 
verberatory   furnaces. 

In  China  the  former  is  the  usual  practice  although 
it  is  generally  supposed  to  be  less  efficient  than  con- 


REVERBERATORY   FX'RXACES   OF  WAH  CHANG   MINING  AND  SMELTING  CO.,  CHANGSHA,  CHINA 
'Sixteen    of   these   furnaces   are   used   to   reduce   the   antimony  oxide  produced  by  the  modified   Herrenschmidt  process.     In  the 
foreground  on  either  side  of  the  firebox  are  the  first  and  second   slag  skimmings.     The  first  slag  skimmed  is  discarded  ;  the  second 
slag — at  the  right — is  saved  and  retreated.      On   top  of  the  furnaces  are  piled  for  drying  the  oxides  saved  from  the  scrubbing  towers 


mony  needle  or  antimony  "crudum"  while  the  refined 
metal  is  called  "antimony  regulus." 

One  of  the  first  and  simplest  steps  in  the  smelting 
of  antimony  is  the  process  called  "liquation"  of  crude 
antimony.  Ores  containing  over  90%  sulphide  are 
considered  crude  and  receive  no  further  treatment. 
Ores  containing  less  than  90%  and  more  than  40% 
sulphide  are  converted  into  crude  antimony  by  means 
of  the  liquation  process.     Ores  to  be  treated  by  this 


•Excerpt  from  a  paper  entitled  "Antimony,  Its  Metallurgy  and 
Uses,"  read  before  the  American  Institute  of  Metals  and  reprinted 
from  its  "Journal,"  Vol.  11.  No.  1.  with  additional  illustrations  and 
descriptions,  supplied  by  the  author. 

tMining  engineer  and  metallurgist.  Woolworth  Bldg.  ;  represen- 
tative in  New  York  of  the  Wah  Chang  Mining  and  Smelting  Co., 
Ltd.,  Changsha.  China. 


tinuous  liquation.  In  the  first  method  the  smelting  is 
done  in  pots  which  may  be  heated  by  actual  contact 
with  the  fuel  in  the  furnace  or  by  the  flame  only.  Pot 
liquation  is  simple  and  can  be  carried  out  easily  at 
the  mine.  With  rich  ores  and  cheap  fuel  it  is  a  satis- 
factory method.  In  China  the  liquation  is  carried  out 
in  a  narrow  furnace  built  of  ordinary  brick,  each  fur- 
nace containing  two  pairs  of  pots  or  crucibles.  One 
pot  sits  above  the  other  and  the  ore  is  charged  into 
the  upper  pot.  The  heat  liquates  out  the  sulphide,  which 
trickles  through  one  or  two  J-in.  holes  in  the  bottom  of 
the  upper  pot  into  the  lower  or  collecting  pot.  ^Vhen 
sufficient  of  the  molten  sulphide  has  accumulated  in 
the  lower  pot,  it  is  ladled  out  into  molds.     Each  pair 
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of  crucibles  is  fired  independently,  being  separated  from 
its  neighbor  by  a  partition  wall.  The  lower  pot  is 
embedded  in  the  ashes  so  as  to  avoid  the  full  tempera- 
ture of  the  furnace.  The  pots  used  are  manufactured 
locally  and  last  from  300  to  360  hours  according  to 
the  labor  conditions.  The  Chinese  evidently  consider 
that  the  advantages  possessed  by  this  method  more  than 
outweigh  the  disadvantages  and  inefficiency  of  intermit- 
tent working.  The  furnace  (Fig.  1)  is  cheap  and  easy 
to  build:  the  operation  requires  but  little  skill  or  ex- 
perience. 

At  different  places  in  Germany,  Hungary,  and  France 
the  liquation  process  is  conducted  in  a  still  more  primi- 
tive fashion.  The  pots  are  heated  by  being  placed  on 
the  fuel  in  an  open  fire.  The  upper  or  charging  pots 
are  made  of  fireclay  and  are  of  varying  sizes  which  hold 
from  10  to  about  40  lb.  The  lower  pots  or  receivers 
are  made  of  burnt  clay  and  are  deeply  embedded  in  the 
ashes  of  the  fire.  The  pots  are  arranged  in  rows,  each 
row  being  separated  from  the  next  by  means  of  a  brick 
wall.  The  space  around  the  pots  is  packed  with  fuel. 
The  receivers  are  emptied  at  convenient  intervals  and 


top,  tapering  to  about  7;  in.  at  the  bottom.  The 
tube  walls  are  approximately  ;  in.  thick.  In  the  side 
of  each  tube  is  a  small  hole  through  which  the  residue 
can  be  removed.  During  working,  these  holes  are 
closed  with  a  clay  plug.  Underneath  the  tubes  are 
little  chambers  containing  the  receiving  pots  which  may 
rest  on  the  floor  of  the  chamber  or  may  be  placed  on 
a  carriage  provided  with  wheels.  The  charge,  for  each 
tube  is  about  o  cwt.,  a  charge  requiring  about  three 
hours  for  complete  liquation.  If  coal  is  used,  the  fuel 
consumption  is  about  65'"r  of  the  sulphide  production; 
that  is,  65  cwt.  of  coal  is  burnt  in  securing  100  cwt. 
of  crude  antimony. 

Continuous  liquation  is  sometimes  carried  out  in  or- 
dinary reverberatory  furnaces  with  a  taphole  placed  at 
the  lowest  point  in  the  bed  for  tapping  the  molten 
sulphide.  The  advantages  are:  (1)  Less  expense  for 
fuel:  (2)  less  labor  required:  (3)  furnaces  require 
fewer  repairs;  (4)  large  quantities  of  sulphide  can 
be  produced  in  a  short  time.  The  disadvantages  are: 
(1)  Cost  is  heavy;  (2)  there  are  heavy  losses,  due  to 
volatilization  during  the  operation.     The  volatilization 


Qpef/n^  It  Mxif' 


CHARGINQ    SIDE 


FI6.  1  FIO.  e  FIO.  3 

KIO.S     1    TO   3       K.\RLY  TVPK.S  OF  T.TQIWTION    KTRX.VCKS    KOK   PRODrCTION  OF   .V.VTIMU.VV  CRL'llE 


the  residues  in  the  charge  pots  are  found  to  contain 
usually  more  than  12';f  sulphide  which  is  treated  as  low- 
grade  ore  for  white  oxide,  and  then  for  metal  when 
the  antimony  market  is  high.  When  the  price  was 
high  during  1915  and  1916,  the  residues  in  China  were 
reworked.  The  tonnage  of  metal  produced  within  two 
\eara  from   residues  was  not  less  than  9000  tons. 

By  placing  the  pots  in  a  furnace  (Fig.  2)  instead 
of  in  an  open  fire,  heat  is  conserved,  fuel  is  economized, 
and  it  is  possible  to  work  with  lower-grade  ores.  The 
pots  containing  the  charges  are  placed  alongside  the  fire 
grate  and  the  receivers  are  placed  either  directly  below 
the  bed  of  the  furnace  and  surrounded  by  sand,  or. 
better  still,  they  are  placed  outside  the  furnace  alto- 
gether and  connected  by  clay  pipes  to  the  bottom  of 
the  charge  pots.  The  advantage  of  the  latter  method 
is  that  the  receivers  can  be  emptied  whenever  neces- 
sary without  interrupting  the  working  of  the  furnace. 

It  has  already  been  stated  that  intermittent  working 
is  expensive  in  fuel  and  uneconomical  in  results.  Better 
resuR-i  are  obtained  by  the  adoption  of  continuous  work- 
ing in  tube  or  reverberatory  furnaces.  The  tube  furnace 
(  Fig.  3)  is  built  of  brickwork,  the  inside  being  firebrick. 
There  are  three  fire  grates  completely  surrounding  the 
tubes  which  are  arranged  in  groups  of  four,  the  tubes 
are  over  3  ft.  high  and  are   10  in.  in  diameter  at  the 


can   be  offset  by   using  the   Herrenschmidt  condenser. 

In  commerce,  antimony  regulus  or  metal  is  the  most 
important  product  of  antimony  smelting,  and  some 
details  of  the  different  processes  in  use  for  producing 
antimony  metal  will  now  be  considered.  The  method 
adopted  for  the  production  of  metal  depends  upon  the 
quality  of  the  ore  to  be  smelted.  Low-grade  ores,  such 
as  are  produced  by  the  Wah  Chang  Mining  and  Smelt- 
ing Co.,  of  Changsha,  China,  cannot  profitably  be 
.■•^melted  directly  into  metal.  Such  ores  must  first  be  con- 
verted into  oxides  and  then  reduced  in  reverberatory 
furnaces.  On  the  other  hand,  rich  ores  may  be  con- 
verted into  metal  by  direct  methods  although  in  (^hina 
it  is  a  more  common  practice  to  convert  the  richer  ores 
into  a  crude  form,  oxidize  it  into  oxide  in  reverberatory 
furnaces  and  then   reduce  into  metallic  antimony. 

As  low-grade  ores  are  more  plentiful  than  rich  ores, 
the  process  of  oxidizing  the  ore  and  then  reducing  the 
oxide  is  the  more  important  and  should  be  considered 
first.  When  antimony  ore  undergoes  an  oxidizing  roast, 
the  product  is  either  the  stable  tetroxide  or  the  volatile 
trioxido.  If  the  latter  is  obtained,  the  roast  is  called 
a  volatilizing  roast. 

When  .intimony  glance  is  heated  a  little  over  350°  C, 
the  trioxide  is  formed  and  sulphur  dioxide  is  given  off. 
Sh  S,  -f  90  =^  SbO,    f  3S0 


October  20,  1917 


ENGINEERING  AND  MINING  JOURNAL 


685 


FEED  FLOOR  IX  THE  HERREXSCHMIDT  DEPARTMENT  OP  THE  WAH  CHANG  ANTIMONY  WORKS 

After  considerable  experimentation  tlie  Wah  Chang  Mining  and  Smelting  Co.  succeeded  in  placing  the  Herrenschmidt  furnaces  on 
a  satisfactory  operating  basis.  The  furnaces  are  shaft  furnaces,  of  which  four  are  used,  producing  antimony  trioxide.  which  is  in 
turn    reduced    in    reverberatorv    furnaces    producing   a    high-grade  antimony.     The  condensing  pipes  which  form  a  prominent  feature 


of  this  view  are   shown   from   a   slightly  different   angle    in   the  lower  illustration, 
each  furnace.    This  plant  is  at  Changsha  in  the  Province  of  Hunan 


The  ores  are  fed  by  hand,  with  two  men  to 


CONDENSING    Pll'ICS    AND    DUST   BINS    OF   THE    H  lOKKEXSCHJIIDT   FUUNACES   AT   CHAXI,;SHA,    (_"H1X.V 

The  antimony  trioxide  from  the  Herrenschmidt  furnaces  is  condensed  in  the  pipes  and  falls  into  the  bin  beside  which  the  man 
is  standing.  The  oxide  is  removed  at  intervals  through  the  handholcs,  dropped  into  tra.vs.  then  dumped  into  cars  and  taken  to  the 
reverberatory-furnace    department.      The   gases   and   any    uncondensed  fume  are  passed  through  the  scrubbingf  towers  at  the  rigM 
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A  part  of  the  trioxide  is  further  oxidized  to  the 
pentoxide,  Sb^Oj,  which,  combining  with  some  of  the 
trioxide,  forms  the  tetroxide  Sb,0,.  The  roasted  mate- 
rial should  consist  chiefly  of  tetroxide  but  under  or- 
dinary conditions  the  product  may  contain  antimony 
glass,  undecomposed  sulphide,  etc.  The  proper  temper- 
ature (about  350''  C.)  should  be  maintained  and  the 
charge  must  be  prevented  from  fritting  by  constant 
and  regular  rabbling.  The  richer  ores  cause  more 
trouble  through  fritting,  and  the  presence  of  gangue 
is  found  to  help  in  preventing  fritting.  The  tempera- 
ture should  be  raised  toward  the  end  of  the  roast,  so 
a.s  further  to  roast  any  remaining  unoxidized  sulphide. 
An  ore  properly  roasted  has  an  ashy  gray  color  on 
cooling  and  should  not  frit  in  the  furnace.  Excess  of 
air  is,  of  course,  necessary  to  produce  the  tetroxide, 
othenvise  the  volatile  trioxide  would  be  the  product. 

The  roasting  of  stibnite  for  the  production  of  tetrox- 
ide of  antimony  is  now  generally  carried  out  in  rever- 
beratory  furnaces  provided  with  condensing  apparatus. 
The  furnaces  are  of  two  kinds:  (1)  Egg-shaped  in- 
termittent hand-rabbled  furnaces;  (2)  long-hearth  re- 
verberatory  furnaces  also  rabbled  by  hand,  the  charge 
being  moved  progressively  from  the  cool  or  feed  end 
as  in  the  old  hand  reverberatory  furnaces  formerly 
used  for  roasting  lead  ores. 

In  the  egg-shaped  furnace  (Fig.  4)  from  5  to  6  cwt. 
of  ore  can  be  roasted  in  about  six  hours.     The  door 


■Hood  for  Removat  of 
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FIG.  •♦ 
FIG.    4.       FURNACK    FOK    noA.STINO    STIBNITK 
TO  TKTROXIDE 

must  be  clo.sed  during  the  first  two  hours,  but  should 
be  opened  toward  the  end  so  that  air  is  admitted  freely 
and  the  workmen  can  rabble  the  charge  well  to  prevent 
fritting.  There  is  about  A-%''r  loss  of  antimony,  de- 
pending upon  the  skill  of  the  laborers. 

In  the  German  type  of  hand  furnace  there  is  a  long 
bed  of  over  40  ft.,  having  a  width  of  7  ft.  6  in.  The 
furnace  i.s  capable  of  holding  about  30  cwt.  and  there 
are  working  doors  along  each  side.  Five  or  6  cwt.  is 
charged  in  at  one  time  and  there  are  three  charges 
in  24  hours.  Each  charge  remains  in  the  furnace  about 
40  hours.  The  charges  are  gradually  worked  from  the 
cooler  to  the  hotter  parts  of  the  furnace,  and  during 
the  la.st  two  hours  the  heat  is  strong  and  the  charges 
are  rabbled  almo.st  continuously.  Generally  speaking, 
rich  ores  require  a  longer  time  to  roast  and  freer  ad- 
mission of  air. 

Volatilizing  Roasting 

When  it  is  desired  to  produce  the  volatile  trioxide 
of  antimony,  recourse  is  had  to  the  process  of  volatiliz- 
ing roasting.  In  this  method  the  admission  of  air  is 
restricted  and  higher  temperatures  are  required;  the 
trioxide  is  readily  formed  by  admitting  steam  at  a  high 


temperature,  and  at  the  same  time  the  hydrogen  com 
bines  with  the  sulphur  in  the  stibnite  to  form  hydrogen 
sulphide.  The  many  advantages  derived  from  adopting 
this  method  have  brought  it  into  general  favor,  and 
it  is  extensively  used  in  one  form  or  another  both  in 
France  and  China. 

Its  advantages  are:  (1)  Arsenic  oxide  is  more 
volatile  than  antimony  trioxide  and  can  be  separated 
therefrom.  (2)  When  the  ores  contain  precious  metals, 
these  are  generally  found  in  the  residues  after  volatiliza- 
tion. (3)  It  is  the  only  method  really  suited  to  low- 
grade  ores.  (4)  Condensation  is  more  efficient  and  loss 
is  almost  eliminated.  (5)  Less  fuel  is  required,  as  the 
sulphur  in  the  ore  can  be  utilized  as  fuel.  (6)  The 
condensed  trioxide  can  be  reduced  to  metallic  antimony 
or  it  can  be  marketed  as  white  oxide,  without  further 
treatment,  to  make  paint,  enamels,  etc. 

Important  Developments  of  Herrenschmidt 

Although  Mr.  Herrenschmidt  was  not  the  originator 
of  the  volatilization  method  it  is  not  too  much  to  say 
that  his  work  in  this  direction  was  the  most  successful 
and  resulted  in  great  improvements  in  the  method.  I 
therefore  feel  justified  in  devoting  most  attention  to 
dascribing  the  Herrenschmidt  process  and  only  glancing 
at  others. 

The  method  of  producing  trioxide  of  antimony  by 
volatilization  was  first  applied  in  1844  and  between  that 
\ear  and  1881  gradual  improvements  were  effected.  In 
1881  Mr.  Herrenschmidt  patented  a  process  which  was 
the  forerunner  of  his  later  and  greatly  improved 
processes. 

A  low-grade  ore,  say  20  to  2.5 ""r  antimony,  was  placed 
in  a  blast  furnace  or  cupola  with  about  10''r  of  coal. 
For  an  oxide  ore  larger  percentages  of  coal  were  needed. 
In  this  furnace  the  ore  was  smelted  to  produce  the 
volatile  trioxide,  which  passed  from  the  furnace  into 
a  condensing  chamber  directly  connected  to  the 
furnace.  Any  trioxide  not  being  condensed  in  the  con- 
denser passed  along  to  a  reservoir  containing  water 
and  was  there  condensed.  The  air  necessary  for  oxida- 
tion was  drawn  in  by  a  fan  seated  at  the  far  end 
of  the  water  reservoir.  Part  of  the  oxygen  drawn  in 
combined  with  the  sulphur  in  sulphide  ores  to  form 
sulphuric  acid. 

The  chief  fault  in  this  process  was  that  the  condensa- 
tion was  not  as  efficient  as  it  might  have  been,  and 
some  years  later,  in  1903,  the  inventor  took  out  another 
patent  which  was  a  decided  improvement  on  his  first  one. 
He  saw  that  the  condenser  must  possess  a  large  cooling 
surface,  have  great  facilities  for  deposition  of  the  oxide 
and  also  bo  able  to  subdivide  the  current  of  volatile 
oxide.  All  these  were  provided  for  in  his  1903  patent. 
The  arrangement  of  the  apparatus  is  shown  in  Fig.  5. 

The  ore  is  charged  into  the  furnace  A  where  it  is 
roasted  to  produce  the  oxide.  A  fan  H  draws  the 
volatile  oxide  into  the  flues  B  as  shown  by  arrows,  then 
through  a  series  of  condensing  tubes  D.  Any  uncon- 
densed  oxide  passing  through  the  fan  is  absorbed  by 
the  water  contained  in  the  tank  J.  The  tubes  are 
covered  on  the  top  by  the  casings  C  while  underneath 
the  tubes  are  other  casings  E.  It  .should  be  noted  that 
the  oxide  has  to  traver.se  a  tortuous  path,  and  in  so  doing 
it  comes  in  contact  with  a  large  cooling  surface.  The 
lower  cases  E  are  provided  with  inclined  walls  F  which 
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greatly  facilitate  the  removal  of  the  condensed  oxide. 
The  transverse  section  on  the  right  of  the  main  sketch 
gives  a  better  idea  of  the  tubing  and  the  manner  of 
removing  the  condensed  oxide. 

In  1908  Herrenschmidt  again  improved  on  his  pre- 
vious patents.  The  furnace  was  improved  and  the  flues 
between  the  furnace  and  the  condensing  pipes  were 
eliminated,  so  that  the  oxide  passed  directly  from  the 
furnace  to  the  condensers.  The  casings  over  the  tops 
of  the  pipes  were  discarded,  and  the  pipes  were  joined 
together  at  their  tops  to  form  a  series  of  inverted  V's, 
as  shown  in  the  views  of  the  Wah  Chang  plant  at 
Changsha ;  in  addition  to  these  improvements  two  venti- 
lators were  introduced,  and  any  volatile  trioxide  passing 
through  the  fans  was  condensed  by  coming  in  contact 
with  water  sprayed  down  at  intervals  through  a  coke 
tower.  In  1909  the  Wah  Chang  Mining  and  Smelting 
Co.,  Ltd.,  of  Changsha,  China,  bought  the  patents  of 
Herrenschmidt  to  convert  low-grade  stibnite  ores  and 
the  residues  from  the  liquation  process  into  antimony 
oxide.  The  tonnage  of  antimony  residues  in  Hunan 
Province,  China,  was  large,  but  since  this  process  was 
adopted  the  residues  have  been  nearly  smelted  out,  and 
may  account  for  the  recent  great  increase  in  production. 

The  oxide  produced  by  the  Herrenschmidt  process  is 
smelted  with  some  fluxing  materials  in  a  reverberatory 
furnace   to   produce   antimony    regulus.      The   yield   of 


In  Italy  in  1907  a  process  was  invented  of  which  th( 
chief  features  were  the  following:  (1)  Cold  watei 
"uns  continually  along  the  roof  of  the  condensing 
chambers.  (2)  Sacks  are  suspended  in  the  chambers 
to  catch  the  condensed  oxide.  (3)  The  smoke  is  passed 
through  a  chamber  containing  a  number  of  filter  bags 
and  is  there  robbed  of  any  volatile  oxide  which  it  maj 
contain. 

The  last  phase  in  the  metallurgy  of  antimony  is  the 
production  and  refining  of  metallic  antimony.  Unrefined 
antimony  metal  is  sometimes  called  crude  antimony,  but 
as  such  metal  is  never  marketed,  the  name  is  unneces- 
sary and  might  be  confused  with  the  liquated  sulphide 
which  is  also  commonly  called  crude  antimony  or  more 
correctly  antimony  crudum. 

Antimony  metal  may  be  obtained  from  the  oxides 
(trioxide  or  tetroxide),  antimony  crudum,  or  by  direct 
smelting  of  antimony  ores.  The  first  two  sources  are 
generally  used.  Reduction  of  the  oxides  is  carried  oul 
either  in  reverberatory  furnaces,  water-jacketed  fur- 
naces, or  blast  furnaces.  In  reducing  the  oxide,  care 
must  be  taken  to  guard  against  volatilization  and  alsc 
to  prevent  any  unaltered  sulphide  remaining  in  the 
mass.  A  fusible  slag  composed  of  substances  such  as 
potash,  soda,  Glauber  salt,  etc.,  is  provided,  and  being 
lighter  than  the  metal,  fonns  a  cover  which  prevents 
volatilization,  and  at  the  same  time  dissolves  any  sul- 


FIG.    5.      HERRENSCHMIDT    1903   APPARATUS  FOR   PRODUCTIOX    AND    CONDENSATION    OF    ANTIMONY    TRIOXIDE 


oxide  is  over  90 ""r  of  the  antimony  content,  and  about 
6  tons  of  low-grade  ore  can  be  treated  in  24  hours, 
the  fuel  consumption  being  4  to  5'^c  of  coke,  or  6  to 
T^.c  of  charcoal.  The  percentage  of  extraction  and  the 
consumption  of  fuel  depends  chiefly  on  the  skill  of  the 
laborer.  The  ore  and  fuel  should  be  charged  into  the 
furnace  frequently  and  spread  out  so  that  the  ore  is 
thoroughly  burned  and  the  antimony  contents  are  fully 
volatilized.  By  doing  this  the  percentage  of  fuel  can 
be  cut  down  to  about  2  to  3'^c  and  the  yield  of  oxide 
can  be  increased  to  95  per  cent. 

In  1902  M.  Plews  patented  a  process  for  the  pro- 
duction of  antimony  oxide.  In  his  process  the  sulphide 
ore  is  crushed  into  small  pieces  and  charged  into  an 
ordinary  type,  rotary  furnace,  which  has  been  previously 
heated  to  a  dark  red.  An  oxidizing  flame  is  then  pro- 
duced in  the  furnace,  and  the  temperature  increased  to 
a  light  red.  This  temperature  is  maintained  until  all 
the  volatile  trioxide  is  given  off.  The  oxide  is  drawn 
off  into  condensers  by  means  of  a  fan  in  the  usual  way 
and  the  last  traces  of  uncondensed  oxide  are  absorbed 
by  coming  in  contact  with  water.  The  oxidizing  flame 
is  obtained  from  coal  or  producer  oil-gas. 


phide  of  antimony  present.  The  slag  also  acts  as  a 
reflning  agent,  carrying  off  most  of  the  impurities 
which  may  be  in  the  oxides.  The  ores  produced  by 
the  Wah  Chang  company  carry  a  low  percentage  of 
antimony,  and  the  volatilization  and  reduction  processes 
are  used,  because  they  are  cheaper  than  any  other 
method,  and  produce  a  metal  of  high  purity.  By  these 
processes  a  large  quantity  of  antimony  can  be  con- 
veniently smelted,  and  the  company  has  been  able  to 
increase  greatly  its  production  to  meet  the  extra  de- 
mands for  antimony  created  by  the  present  war. 

Reduction  with  Reverberatory  Furnaces 

The  reduction  of  ores  in  reverberatory  furnaces  is 
simple  and  easy  to  control  but  is  attended  by  heavy 
loss  of  antimony  and  is  seldom  used  except  for  rich 
ores  and  cheap  fuel.  The  loss  of  metal  is  generally 
about  20 '^c  and  may  be  even  30  to  40  ^c  with  careless 
working. 

Oxides  mixed  with  oxide  ores,  liquation  residues, 
antimonial  flue  dust,  etc.,  are  charged  into  reverber- 
atory furnaces  having  an  egg-shaped  bed.  The  dimen- 
sions of  the  furnace   (Fig.  6)    are:     Length  about  8 
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ft.;  width  in  center,  5  ft.  3  in.;  width  at  bridge,  .3 
ft.  4  in. ;  height  of  bridge,  1  ft.  4  in.  At  the  deepest 
part  of  the  bed  is  a  hole  through  which  the  metal 
is  tapped.  An  8-in.  flue  leads  into  condensing  cham- 
bers about  400  ft.  long.  The  antimonial  vapor  passes 
into  these  chambers  and  is  there  deposited.  The  con- 
densate obtained  from  the  chambers  may  contain  as 
much  as  SCr   of  antimony. 

The  furnace  charge  consists  of  about  500  lb.  of 
roasted  ore,  oxidized  ores,  flue  dust,  etc.,  together  with 
about  100  lb.  of  flux,  composed  of  salt,  soda,  about 
70  lb.  of  ground  charcoal  and  sometimes  a  small  quan- 
tity of  Glauber  salt.  It  is  also  found  to  be  good  practice 
to  re-melt  about  300  lb.  of  slag  from  previous  charges. 
The  flux  is  charged  into  the  furnace  first,  and  when 
it  is  melted  down  and  all  boiling  or  agitation  of  its 
surface  has  ceased,  the  other  materials  are  charged  into 
the  furnace,  about  40  lb.  every  15  or  20  min.  The 
charge  is  then  well  stirred,  and  the  scum  produced  is 
drawn  off.  After  the  last  charge  has  been  put  in,  the 
temperature  of  the  furnace  is  raised  and  kept  up  until 
the  process  is  completed. 

During  the  smelting  the  charcoal  acts  as  a  reducing 
agent,  robbing  the  antimony  of  its  oxygen,  while  part 
of  the  soda  combines  with  the  sulphur  and  the  remainder 
helps  to  form  a  slag  with  the  gangue.  Any  other 
metals  present  are  carried  into  the  slag,  as  sulphides, 
by  the  action  of  the  sulphide  of  soda  which  is  produced 
through  the  reduction  of  the  Glauber  salt  by  the  char- 
coal. Common  salt  serves  the  same  purpose  by  carrying 
foreign  metals  into  the  slag  as  chlorides.  The  fuel 
consumption  is  somewhere  between  5  and  6  cwt.  per 
charge  and  the  loss  is  about  14  to  15':r.  When  con- 
siderable antimony  sulphide  is  present,  a  little  iron  or 
iron  slag  may  be'added  to  assist  in  reducing  the  sul- 
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phide.  When  the  smelting  is  complete,  the  metal  i.s 
drawn  off  into  molds  through  a  tapping  hole,  and  during 
the  cooling  in  the  mold  care  must  be  taken  to  have  it 
completely  covered  over  with  slag.  When  the  metal 
solidifies,  the  slag  is  knocked  off  by  hammering. 

The  trioxide  produced  by  the  volatilization  method 
can  be  reduced  in  an  ordinary  reverheratory  furnace 
provided  with  the  Herren.schmidt  condensing  apparatu.'*. 
The  furnace  i.s  first  heated,  then  charged  with  the 
following:  Ten  parts  of  the  trioxide;  6  parts  of  the 
.■sulphide  (crude)  ;  1  part  of  carbon  (charcoal  or  anthra 
cite).  The  charge  i.s  thoroughly  rabbled  after  about 
six  hours  in  the  furnace  and  the  metal  separates  out 
from  the  sing  and  is  soon  ready  for  tapping  into  molds. 
The  "starring"  of  the  regulus  is  done  in  the  mold.  A 
purifying  mixture,  composed  of  6  part.s  of  carbonate 
of  soda  and  4  parts  of  antimony  trioxide,  is  melted 
down  in  a  small  chamber  at  one  end  of  the  reverher- 
atory furnace.     When  the  metal  \f.  ready  to  be  tapped 


some  of  this  molten  mi.xture  is  poured  into  the  molds 
to  be  used.  The  regulus  is  then  run  into  these  molds, 
and  the  purifying  mixture,  being  lighter,  immediately 
comes  on  top,  forming  a  cover  over  the  regulus.  \\Tien 
the  metal  solidifies,  any  of  the  mixture  remaining  on 
top  is  removed  by  hammering. 

Reduction  of  roasted  ores  may  also  be  carried  out 
in  water-jacket  blast  furnaces.  The  ores,  having 
been  first  roasted  in  a  reverheratory  furnace,  are 
charged  into  a  shaft  furnace  with  three  tuyeres.  A 
fluxing  charge  is  added,  and  after  reduction  is  com- 
plete the  metal  is  drawn  off.  The  metal  obtained  is 
by  no  means  pure  and  requires  to  be  further  refined. 

Herrenschmidt  suggests  that  the  trioxide  could  be 
reduced  in  a  water-jacketed  furnace  in  the  following 
manner.  Balls,  about  the  size  of  an  e.%z,  are  made  up 
of  82''r  trioxide  of  antimony,  12':<-  carbon  and  6  to 
7'^c  carbonate  of  soda.  These  balls,  mixed  with  5  to 
20%    coke,   are   charged   into  the   furnace   and   there 
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FIG.    7.      FURNACE  USED  FOR  REDUCTION    IN  CRUCIBLES 

reduced.  The  loss  of  oxide  due  to  volatilization  is 
considerable  but  may  be  recovered  by  using  the  Her- 
renschmidt condensers.  The  metal  obtained  is  impure 
and  must  be  re-melted,  either  in  a  crucible  or  a  re- 
verheratory furnace,  in  order  to  refine  it. 

Reduction  in  crucibles  is  a  method  sometimes  adopted 
when  the  ores  are  rich,  or  when  antimony  crude  or  vola- 
tile oxide  is  used  to  produce  the  metal.  Large  quantities 
cannot  be  treated  and  the  cost  is  high.  Herren.schmidt 
claims  to  have  a  process  of  reduction  in  crucibles,  in 
which  it  is  possible  to  smelt  and  refine  or  "star"  the 
metal  in  one  operation.  Balls  consisting  of  antimony 
oxide,  powdered  anthracite,  carbonate  of  soda  and  water 
are  charged  into  crucibles  contained  in  a  furnace  (Fig. 
7")  and  reduced  to  regulus. 

Antimony  crude  or  antimony  "needle"  is  frequently 
marketed  and  used  for  various  purposes,  such  as 
vulcanizing  rubber,  match  making  and  the  manufacture 
of  ammunition.  As  the  market  for  crude  is  limited, 
it  is  necessary  to  convert  the  greater  part  of  it  into 
antimony  regulus.  This  may  be  done  in  one  or  two 
different  ways:  (1)  Converting  the  sulphide  into 
antimony  oxides  and  then  reducing  the  oxides  in  re- 
verheratory furnaces.  (2)  Direct  smelting  of  the  sul- 
phide to  metal,  iron  being  added  as  the  reducing  agent. 

The  Wah   Chang   Mining  and   Smelting  Co.,  having 
a  monopoly  of  antimony  smelting   in   Hunan   Province 
in  China,  is  in  a  position  to  obtain  large  quantities  of         ' 
rrude  from  other  companies  that  h.'ive  no  facilities  for 
producing  regulus.    The  Wah  Chang  company  tried  the         . 
direct  method  of  reducing  the  antimony  sluphide,  but         | 
owing  to  its  inconvenience  and  cost,  this  method  was 
abandoned    in    favor    of    the    first-mentioned    method. 
The  antimony  crude   is  powdered  and  charged   into  a 
furnace   where    it    is   oxidized.      The    oxides    produced 
.Te  either  the  .stable  tetroxide  or  the  volatile  trioxide. 
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These  oxides  are  reduced  with  the  oxides  obtained  by 
the  roasting  of  low-grade  ores.  In  this  connection  it 
might  be  noted  that  the  Wah  Chang  company  has  re- 
cently adopted  a  method  for  volatilizing  roasting,  which 
is  claimed  to  be  as  good  as  the  Herrenschmidt  process. 
Instead  of  using  the  elaborate  Herrenschmidt  con- 
densers two  long,  simply  constructed  condensing  cham- 
bers are  used.  At  first  these  chambers  were  not  fitted 
with  any  baffle  plates,  and  it  was  believed  that  the 
introduction  of  baffle  plates  would  greatly  increase  the 
condensing  efficiency. 

Production  by  the  Crucible  Process 

In  the  direct  process  of  reducing  the  antimony  crude 
the  crushed  sulphide  or  perhaps  rich  ore  is  charged  into 
crucibles  which  are  put  in  a  crucible  furnace.  Iron 
is  added  and  the  sulphur,  having  a  greater  affinity  for 
iron,  combines  with  it  to  form  iron  sulphide,  and  anti- 
mony metal  is  left.  The  high  specific  gravity  of  the  iron 
sulphide  makes  it  difficult  to  separate  the  metal  from 
the  iron  sulphide.  This  difficulty  is  overcome  by  adding 
sodium  sulphate  and  carbon,  which  combines  with  the 
iron  sulphide  to  form  a  fusible  slag  of  low  specific 
gravity.  The  iron  is  generally  in  the  form  of  shavings, 
or  turnings,  and  common  salt  may  be  used  instead  of 
sodium  sulphate  and  carbon.  In  this  process  the  chief 
losses  are  due  to  volatilization  and  to  loss  of  metal 
carried  away  in  the  slag,  and  may  amount  to  35%  or 
more.  The  metal  produced  is  impure  and  must  be  re- 
melted  to  refine  and  "star"  it. 

The  extraction  of  antimony  by  wet  methods  is  still 
a  matter  of  academic  discussion  rather  than  practical 
application,  and  I  shall  therefore  pass  over  these  meth- 
ods in  the  present  discussion  and  conclude  the  metal- 
lurgy of  antimony  with  a  few  words  on  the  methods 
employed  for  refining  the  metal. 

Refining  of  Antimony 

The  impurities  generally  found  in  antimony  are 
sulphur,  iron,  arsenic,  copper  and  lead.  The  latter 
occurs  frequently  as  it  is  a  common  thing  to  find 
antimony  and  lead  together  in  ore.  Arsenic  can  be 
separated  out  during  oxidizing,  while  the  other  impuri- 
ties must  be  carried  off  in  the  slag.  Copper  and  iron 
can  be  removed  by  the  addition  of  antimony  sulphide, 
together  with  soda  or  potash,  or  Glauber  salt  and 
charcoal.  The  addition  of  soda  or  potash  also  helps  to 
remove  sulphur  by  fusion,  and  converts  arsenic  into 
arsenate  of  soda  or  potash.  It  is  somewhat  difficult 
to  remove  the  lead,  and  when  antimony  ores  are  found 
to  contain  a  considerable  percentage  of  lead,  they  may 
with  advantage  be  smelted  together  with  lead  ores  to 
produce  hard  lead. 

In  the  trade  the  purity  of  antimony  is  generally 
judged  by  the  "starring."  The  "star"  either  does  not 
appear  or  it  is  poorly  defined  if  the  antimony  is  im- 
pure, if  the  pure  metal  is  exposed  during  solidification 
or  if  the  slag  covering  sets  before  the  metal  does. 

In  the  Herrenschmidt  method,  as  used  by  Wah 
Chang  company,  the  refining  is  practically  done  in  the 
furnace,  while  additional  refining  and  "starring"  are 
accomplished  by  means  of  the  starring  mixture  poured 
into  the  molds  ready  to  receive  the  molten  metal. 

The  metal  obtained  by  the  smelting  processes  adopted 
in  Mexico,  England,  Hungary  and  other  countries  is 
so  impure  that  refining  must  be  carried  out  as  a  sep- 


arate process.  In  England  the  impure  metal  is  broken 
up  small  and  charged  into  pots  or  crucibles  which  are 
placed  close  to  the  fireplace  in  a  crucible  furnace. 
Whenever  the  metal  commences  to  melt,  the  purifying 
or  "starring"  charge  is  added  and  the  flux  must  cover 
the  metal  completely.  When  fusion  appears  to  be  com- 
plete the  mixture  is  stirred  once  with  an  iron  rod  and 
the  charge  is  poured.  The  success  of  the  operation  is 
judged  by  the  appearance  of  the  slag  which  should  be 
smooth  and  of  a  deep-black  color. 


Copper-Casting  Apparatus 

Like  everyone  else,  the  Consolidated  Arizona  Smelting 
Co.,  of  Humboldt,  Ariz.,  finds  it  almost  impossible  to  get 
quick  shipments  on  new  machinery  and,  in  order  to 
handle  the  increased  production,  it  built  in  20  days  the 
copper-casting  machine  shown  in  the  accompanying  il- 
lustration.   The  old  copper  trucks,  which  were  origin- 


COPPER-C.A. STING   APPARATUS   BUILT   IN    20   DATS   .\T 
CONSOLIDATED  ARIZON.A.  SMELTERY 

ally  used  for  handling  the  bullion  direct  from  the  con- 
verters, have  been  utilized  in  the  new  installation. 

The  principal  points  of  interest  are  the  pouring  of 
the  molds  underneath  the  casting  ladle — which  keeps 
the  bottom  of  the  ladle  hot  and  prevents  heavy  skulls 
from  forming — and  the  loading  of  each  charge  direct 
into  the  car  for  shipping.  The  men  operating  the  ma- 
chine trim  the  bars.  A  chain  block  is  used  for  tilting 
the  ladle,  and  a  winch  for  moving  the  trucks  carrying 
the  molds.  The  ladle  is  lined  with  hot  slag  once  every 
24  hours,  and   easily  handles  100  tons  of  bullion  per  day. 
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Tennessee  Copper  Co.'s  New  Settlers 

By  T.  W.  Cavers* 

At  the  smeltery  of  the  Tennessee  Copper  Co.,  Copper- 
hill.  Tenn.,  the  round  settlers  formerly  used  have  been 
replaced  by  narrow  ones,  8  ft.  wide  and  24  ft.  long,  in 
the  shape  of  a  rectangle,  8  ft.  by  16  ft.,  to  which  is  added 
semicircular  ends  of  4-ft.  radius.  The  straight  part  on 
the  sides  of  the  settler  is  a  single  sheet,  stiffened  by  two 
I-beams  and  supported  by  knee-braces.  The  .semicircular 
end  next  to  the  furnace  is  made  in  one  piece;  the  other 
end  is  in  two  pieces,  each  having  a  tap  head  for  remov- 
ing matte. 

All  the  pieces  are  joined  together  by  heavy  bolts 
through  cast-steel  angles  which  are  riveted  to  the  sheets. 
Sheet  asbestos  is  used  to  make  the  .joint  tight.  Half- 
inch  steel  plate  is  used  throughout.     The  sheets  rest  on 


dard-size  brick,  laid  on  the  concrete  floor,  one  on  edge, 
one  flat  and  then  two  on  edge.  The  sides  are  built  of 
9-in.  brick  with  the  end  of  the  brick  tight  against  the 
steel.  For  the  circular  ends.  No.  2  keys  and  9-in. 
straights  are  used. 

Tap  heads  and  plugs  are  made  of  cast  iron.  The 
plug  fits  the  round  hole  in  the  tap  head;  it  is  luted  with 
retort  cement  and  held  in  place  by  lugs  and  set  screws. 
The  tap  head  is  cast  around  a  wrought-iron  or  steel 
hoop  to  prevent  cracking  vertically  when  in  use. 


Theory  of  C>ontact  (Catalysis 

Theory  of  contact  catalysis  was  discussed  by  Prof. 
Wilder  D.  Bancroft,  in  a  paper  before  the  American 
Electrochemical  Society,  from  the  standpoint  of  adsorp- 
tion upon  the  catalyst  as  the  determining  factor  con- 
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their  edgps   on   the  concrete   floor  to  which    they   are 
anchored. 

A  .spray  line  runs  completely  around  the  settler  and 
the  water  is  caught  in  a  concrete  ditch  in  the  floor. 
There  are  two  slag  spouts,  each  connected  with  a  laun- 
der. The  slag  strenm  is  cut  off  by  a  piece  of  clay  on  the 
end  of  a  "dolly  bar."  The  settlers  are  lined  with  a  re- 
fractory brick,  preferrably  chromite.  The  bottom  is 
about  16  in.  thick  and  consists  of  four  courses  of  .stan- 

•Sm»>lt«'r  ••uporlnlcnrlftit.  Tenii"»p»>  Copppr  Co.,  Coppfrhlll.  Tonn. 


trolling  catalytic  action.  He  concludes  that :  (11  Only 
those  sub.stances  which  are  adsorbed  by  a  solid  are 
catalyzed  by  it:  (2)  while  the  catalytic  action  of  solids 
may  be  .solely  the  result  of  the  increased  surface  con- 
centration in  .some  cases,  this  is  not  always  the  only 
factor:  i^)  a  solid  catalytic  agent  may  l)e  considered 
as  equivalent  to  a  solvent  and  may  therefore  displace 
the  equilibrium:  (4>  as  a  result  of  selective  adsorption 
din"rrent  reaction  products  may  he  obtained  with  dif- 
ferent catalytic  agents;  (5)  a  catalytic  agent  tends  to 
produce  the  system  which  it  adsorbs  the  more  strongly. 
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Raritan  Copper  Works  at  Perth  Amboy,  N.  J. 


The  Raritan  Copper  Works  is  one  of  the  world's 
greatest  copper  refineries.  After  preliminary 
furnace  refining,  the  copper  is  refined  electrolytic- 
ally  and  finally  cast  into  commercial  shapes  known 
as  wire  bars,  slabs,  wedge  bars,  cakes,  ingots 
and  ingot  bars.  Silver,  gold,  platinum,  palladium, 
selenium  and  tellurium  are  obtained  from  the 
anode  slimes;  other  byproducts  are  copper  suU 
phate  and  nickel  sulphate. 

THE  plant  of  the  Raritan  Copper  Works  is  situated 
23  miles  from  New  York  in  Perth  Amboy,  N.  J., 
at  the  mouth  of  the  Raritan  River.  In  addition 
to  lighterage  service  to  New  York  and  the  foreign 
steamship  Hnes,  the  works  has  direct  rail  connection 
with  the  Pennsylvania,  Central  of  New  Jersey  and 
Lehigh  Valley  railroads.  Shipping  facilities  for  in- 
coming and  outgoing  material  are  thus  unexcelled. 

The  plant  covers  an  area  of  40  acres  and  has  a  re- 
fining capacity  of  40,000,000  lb.  of  copper  per  month. 


The  regular  products  of  the  plant  include  all  com- 
mercial forms  of  refined  copper,  such  as  wire  bars, 
ingots,  ingot  bars,  square  and  round  cakes,  wedge  bars, 
slabs  and  billets.  The  byproducts  produced  are  refined 
silver  and  gold,  platinum,  palladium,  selenium,  telluri- 
um, copper  sulphate,  and  nickel  salts. 

Two  grades  of  copper  are  produced.  The  highest, 
or  "N.  E.  C."  brand  of  copper,  is  probably  as  pure 
a  commercial  grade  as  any  on  the  market.  It  has 
a  high  electrical  conductivity  and  meets  all  requirements 
where  copper  of  exceptional  purity  is  desired.  The 
second  grade,  "M.  A."  and  "A.  B.  S."  brands,  is  a  pure 
ingot  copper,  and,  while  of  too  low  conductivity  for 
electrical  uses,  is  exceptionally  satisfactory  for  casting 
purposes. 

Silver,  gold,  platinum,  palladium,  selenium  and  telluri- 
um are  obtained  from  the  anode  slimes  resulting  from 
the  electrolytic  treatment  of  the  copper  anodes.  Silver 
and  gold  are  ordinarily  disposed  of  in  the  usual  bar 
form;  platinum  and  palladium  as  sponge.  Selenium 
is  produced  in  several  different  forms;  namely,  the 
red  amorphous  form,  in  powder;  the  vitreous  form,  in 


VIEW  OF  THE  RARITAN  COPPER  WORKS,   LOOKING   EAST 


The  materials  received  from  the  copper  smelteries  are  all 
in  the  form  of  crude  bullion,  no  ores  being  handled.  Most 
of  the  copper  received  comes  from  Western  smelteries. 
The  greater  part  of  the  copper  products  of  the  Ana- 
conda Copper  Mining  Co.  of  Montana  and  all  of  those 
of  the  International  Smelting  Co.  of  Tooele,  Utah,  the 
Inspiration  Consolidated  Copper  Co.  of  Arizona,  the 
Miami  Copper  Co.  of  Arizona,  the  Greene-Cananea  Cop- 
per Co.  of  Cananea,  Mexico,  and  the  Pennsylvania  Salt 
Manufacturing  Co.  of  Natrona,  Penn.,  is  refined  at  this 
plant.  In  addition,  copper  is  regularly  received  from 
the  Rio  Tinto,  British  Columbia,  Copper  Queen,  and 
Arizona  Copper  companies  and  also  from  Japanese  and 
other  companies. 

•Excerpts  from  a  description  of  the  Raritan  Copper  Works, 
published  in  connection  with  an  exhibit  of  its  products  at  the  third 
"Exposition  of  Chemical  Industries,"  Sept.  24-29,  Grand  Central 
Palace,    New    York. 


powder,  sticks  and  half-pound  cakes.  Tellurium  is  made 
up  into  sticks  and  1-lb.  and  5-lb.  cakes.  A  small  pro- 
portion of  nickel  is  found  in  most  crude  copper.  In 
the  process  of  electrolytic  refining  this  accumulates  in 
the  electrolyte  and  is  separated  out  and  crystallized,  at 
this  plant,  as  pure  nickel  sulphate   (NiS0..7H,0). 

The  furnace  department,  in  which  crude  copper  and 
electrolytic  cathodes  are  melted  and  refined,  contains 
six  refining  furnaces  with  an  aggregate  capacity  of 
about  2,300,000  lb.  of  copper  per  day  and  five  anode 
furnaces  with  a  total  capacity  of  about  2,000,000  lb. 
per  day.  Waste-heat  boilers  used  on  the  furnaces 
generate  a  large  part  of  the  steam  used  in  the  plant. 

Electrolytic  refining  of  the  anodes,  received  from  the 
smelteries  and  produced  in  the  anode  furnaces,  is  car- 
ried on  in  two  tank  houses.  No.  1  tank  house  contains 
1800  lead-lined  tanks  and  is  capable  of  turning  out 
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21,000,000  lb.  of  cathodes  per  month.  No.  2  tank  hou.^e, 
containing  1656  tanks,  will  produce  19,000,000  lb.  per 
month.  The  electrolytic  slimes  resulting  from  elec- 
trolysis of  the  copper  are  worked  up  by  fire  and  elec- 
troh-tic  methods.  The  silver  and  gold  are  parted 
elect rolytically  by  the  Thum  and  Mcebius  systems. 
Facilities  are  also  provided  for  recovering  the  other 
byproducts  already  mentioned.  Power  for  refining  and 
general  uses  is  supplied  from  two  power  houses.  The 
aggregate  capacity  of  the  steam-  and  electric-generating 
units  is  about  14,000  kw. 

Electrolytic  Refining  of  Copper 

The  electrical  industry-,  which  uses  most  of  the  cop- 
per output,  requires  a  very  pure  grade  which  the 
fire-refining  process  cannot  furnish;  moreover,  most 
copper  ores  cany  traces  of  silver  and  gold  which  con- 
centrate in  the  "blister  copper"  and  are  not  recovered 


described  later.  In  this  melting  but  little  refining  is 
attempted  although  some  of  the  impurities  are  removed 
with  the  slag  and  the  sulphur  is  practically  eliminated. 
The  copper  is  cast  into  anodes  37x28x1;  in.,  weigh- 
ing about  500  lb.  A  typical  assay  of  anodes  follows: 
Cu  99.25V,  Ag  70  oz.,  Au  0.25  oz..  As  0.060V,  Sb 
0.052  V.  Ni  0.050  V,  Pb  0.053V,  Fe  0.0.58  V,  Bi  0.003V, 
S  0.004^  ,  Se,  0.008  V,  Te  0.038  V,  0  0.100  V-  Complete 
analysis  would  disclose  traces  of  other  elements. 

The  anodes  are  then  electrolyzed  in  tanks  in  an  acid 
solution  of  copper  sulphate,  usually  16'^r  blue-stone  with 
12''f  free  sulphuric  acid.  The  voltage  is  about  0.25 
volt  per  tank.  One  ampere  of  current  per  hour  de- 
posits 1.186  grams  of  copper  according  to  Fara- 
day's law  copper  being  divalent.  The  products  of  elec- 
trolysis are:  Cathode  copper,  99.98''f  pure;  anode 
residues  and  slimes,  and  impure  electrol\'te.  Of  the 
usual   impurities   found   in   bhster  copper,  the  nickel. 


ADXriXISTRATIVK  Bl'ILDINGS  AXD   STAIN    T^ABORATORY  or  THE  RARITAN  COPPER  WORKS 
Small  brick  huildinK  in  left  foreground  wa.s  u.seil  a.t  the  Anaconda  laboratory  before  acquisition  of  the  reflnery  by  the  Anaconda 
Copper  Minintr  fo.     fircular  tank  used  for  .••torase  of  ashes.      In    the    background    are    shown    the    tank    hou.ses    to    the    riitht    and 
the  furnace  bulldInK   to  the  left 


by  fire  refining.  For  these  reasons  practically  all 
blister  copper  is  refined  by  the  electrolytic  method. 
With  two  or  three  exceptions,  all  the  copper  refineries 
of  the  United  States  are  situated  on  the  Atlantic  coast 
to  facilitate  shipping  the  finished  material  to  Europe, 
for  even  in  normal  limes  the  amount  of  refined  copper 
.sent  thither  far  exceeds  that  consumed  at  home.  Refin- 
ing at  this  works  may  be  divided  into  three  stages : 
Melting  the  blister  copper  and  casting  into  anodes; 
electrolysis  and  deposition  of  cathode  copper  of  99.98'- 
purity;  melting  cathodes  and  casting  into  commercial 
shapes,  such  as  wire  bars  for  wire  mills,  cakes  for 
rolling  mills,  ingots  for  the  hra.ss  and  alloy  manufac- 
turers. 

The  blister  copper  is  delivered  to  the  refinery  in  the 
form  of  slabs  weighing  about  300  lb.  These  are  mehed 
in  reverberatory  furnaces  known  as  blister  furnaces  of 
.'iOO.OOO  lb.  capacity,  the  details  of  the  operation  being 
practically  the  same  as  in  the  refining  furnaces  to  be 


cobalt,  iron,  zinc  and  arsenic  dissolve  and  foul  the 
electrolyte,  while  the  silver  and  gold,  along  with  the 
rest,  remain  in  the  slimes  and  drop  to  the  bottom  of 
the  tanks. 

At  the  Uaritan  works  the  multiple  system  of  refining 
is  employed.  In  this  the  anodes  and  cathodes  in  the 
tanks  are  connected  in  multiple,  the  tanks  themselves 
being  connected  in  series.  The  electrolytic  tanks  are 
of  wood,  118x34x4-1  in.,  and  are  lead-lined.  They 
lire  carefully  insulated  on  glass  and  are  so  placed  that 
any  leakage  of  electrolyte  may  easily  be  detected. 
There  are  two  tank  houses,  one  of  1800  tanks  and  the 
other  of  1656  tanks.  Four  circuits  of  7000  amp.  in 
each  tank  house  give  a  current  density  of  18  amp.  per 
v<|.ft.  of  cathode  surface.  The  tanks  are  arranged  in 
nests  of  II  cells  each,  the  nests  being  so  placed  together 
so  as  to  circulate  the  electrolyte  in  ca.scade  through  two 
tanks.  The  circulation  of  the  electrolyte  is  maintained 
at  the  rate  of  4  gal.  of  solution  per  minute  per  tank. 
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After  leaving  the  lower  tank  in  the  cascade  the  solu- 
tion drops  to  hot  wells  where  it  is  reheated  by  means 
of  steam  coils  to  60°  C.  and  thence  pumped  to  the 
top  of  the  cascade.  Tests  have  shown  that  the  best 
conditions  for  the  electrolysis  is  a  circulating  solution 
at  55°  Centigrade. 

Each  tank  contains  28  anodes  and  29  cathodes.  The 
anodes,  each  weighing  500  lb.,  properly  spaced,  are 
lowered  together  by  means  of  a  crane  into  the  tanks. 
Between  the  anodes  are  then  placed  the  cathodes,  thin 
starting  sheets  of  copper,  30  in.  wide  and  37  in.  long, 
weighing  about  8  lb.  each.  At  the  end  of  10  days,  with 
a  current  of  7000  amp.,  the  cathodes  have  increased 
in  weight  to  an  average  of  125  lb.  each.  They  are 
then  taken  out  of  the  tanks,  carefully  washed  to  remove 
adhering  electrolyte  and  sent  to  the  refining  furnace  for 
melting.  A  second  set  and  later  a  third  set  of  starting 
sheets  follow  the  same  procedure.  At  the  third  lifting 
of  cathodes,  30  days  from  the  time  they  were  put 
into  the  tanks,  the  anodes  of  crude  copper  have  so 
dissolved  that  only  skeletons  of  the  originals  remain. 
These  are  known  as  scrap  anodes. 

Making  Cathode  Starting  Sheets 

The  cathode  starting  sheets  are  made  from  blanks, 
called  starting  blanks,  of  hard-rolled,  polished  copper 
i-in.  thick.  These  blanks  become  cathodes  in  regular 
electrolytic  tanks,  and  in  24  hours  so  much  copper 
has  deposited  on  them  that  it  can  easily  be  stripped 
off  in  thin  sheets,  which,  after  being  looped,  become 
starting  sheets.  The  copper  deposits  on  both  sides  of 
the  blank  so  that  one  starting  blank  makes  two  start- 
ing sheets.  To  prevent  the  deposited  copper  from 
adhering  fast  to  the  blanks  they  are  covered  with  a 
thin  film  of  grease  or  oil  before  electrolysis.  They 
are  grooved  '  in.  from  the  edges,  the  deposited  copper 
parting  readily  along  the  groove,  giving  standard  size 
starting  sheets  without  trimming.  After  stripping  the 
copper  on  the  edges  of  the  blanks  the  latter. are  oiled 
and  again  put  in  the  electrolytic  tanks,  being  thus- in 
continuous  use.  i 

After  the  third  lifting  of  cathodes,  the  solution  is 
siphoned  from  the  tanks.  The  scrap  anodes  are  washed 
to  remove  adhering  slimes  and  are  sent  to  the  blister 
furnaces  to  be  recast  into  500  lb.  anodes.  The  slimes 
are  then  pumped  to  the  silver  department  where  the 
gold  and  silver  are  recovered  in  pure  condition.  The 
semi-rare  metals,  selenium  and  tellurium,  are  also 
extracted  to  an  extent  corresponding  to  the  limited 
commercial  demand  for  them.  Small  quantities  of 
platinum  and  palladium  concentrate  in  the  slimes  and 
are  recovered  here.  The  lead,  bismuth  and  antimony  are 
shipped  as  crude  metal  to  lead  smelteries  for  further 
purification. 

The  electrolyte  is  an  acidulated  solution  of  copper 
sulphate  containing  4%  Cu  and  12%  free  H,SO,.  The 
total  impurities,  such  as  Ni,  As,  etc.,  are  kept  below 
2%.  This  is  accomplished  by  purifying  a  certain  per- 
centage of  the  electrolyte  each  day.  At  the  Raritan 
works  this  is  done  by  a  series  of  crystallizations, 
whereby  the  copper  in  the  solution  is  recovered  as 
"commercial  bluestone"  and  sold  as  such.  The  nickel 
is  recovered  as  high-grade  nickel  sulphate  (single  salts). 
The  acid  after  the  removal  of  the  arsenic  is  used  over 
again  in  the  electrolyte. 


The  operation  of  a  tank  house  requires  constant 
vigilance.  The  power  house  delivers  to  the  tank  house 
a  given  quantity  of  current  for  which  the  tank  house  is 
supposed  to  furnish  an  equivalent  weight  of  cathode 
copper.  Theoretical  figures  are  all  based  on  Faraday's 
law,  but  short  circuits,  bad  contacts  and  leakage  of 
current  all  tend  to  lower  the  efficiency  and  are  carefully 
watched.  Most  refineries  obtain  an  efficiency  of  90% 
based  on  power  consumption. 

The  cathode  copper,  containing  99.98%  Cu,  absorbs, 
when  molten,  reducible  gases,  more  particularly  sulphur, 
to  such  an  extent  that  the  melting  becomes  a  refining 
process,  refining  from  the  gases  absorbed  during  the 
melting  period.  The  presence  of  oxygen,  or  rather  cop- 
per sub-oxide,  greatly  increases  the  solubility  of  these 
gases  in  cast  copper  and  it  is  for  this  reason  that  from 
0.03  to  0.08%  of  oxygen  will  always  be  found  in  com- 
mercial copper. 

The  copper  is  melted  in  large  reverberatory  furnaces 
of  225  to  250  tons'  capacity.  The  furnaces  in  normal 
times  are  usually  lined  with  magnesite  bricks  up  to 
above  the  metal  line,  with  silica-brick  for  roof  and 
sides.  The  fuel  is  bituminous  coal  and  the  gases  on 
leaving  the  furnaces  are  conducted  through  waste-heat 
boilers.  The  melting  or  refining  operation  may  be 
divided  as  follows:  Charging,  melting,  oxidizing, 
poling  and  casting.  All  operations  are  so  conducted 
that  it  takes  about  24  hours  to  work  the  complete  cycle 
of  a  charge. 

Charging  was  formerly  done  by  hand,  a  laborious 
operation,  but  now  all  furnaces  are  charged  with  a 
charging  machine.  This  picks  up  40  cathode  sheets, 
weighing  about  5000  lb.,  at  a  time  and  puts  them  in 
the  furnace  much  more  compactly  than  could  be  done 
by  hand,  thus  materially  increasing  the  capacity. 
Charging  usually  takes  two  hours.  The  side  doors  are 
then  closed,  luted,  and  the  fire  increased  to  hasten  the 
fusion  of  the  copper.  • 

In  10  to  12  hours  so. much  copper. is, rnelted.that, the 
oxidation  period  can  begin.  In  this  period  the  molten 
copper  is  nearly  saturated  with  cuprous  oxide  and 
brought  to  what  is  known  as  "set  copper,"  containing 
from  4  to  5%  of  suboxide  of  copper.  In  this  process 
all  impurities  are  oxidized  and  all  hydrogen,  carbon 
monoxide  and  sulphur  compounds  removed.  This  is 
accomplished  by  blowing  compressed  air  through  iron 
pipes  under  the  molten  bath,  also  by  "flapping"  the 
charge.  Flapping  consists  in  striking  the  surface  of 
the  metal  with  the  edge  of  the  head  of  a  rabble,  in 
order  to  uncover  the  surface  of  the  copper.  The  fur- 
naceman  watches  the  operation  by  taking  button  samples 
and  observing  the  fracture,  which  is  characteristic  and 
well-defined  in  all  stages. 

After  the  charge  is  oxidized  the  slag  formed  is 
skimmed  off,  the  bath  covered  with  coke  or  charcoal, 
and  the  "poling"  process  begins.  This  consists  of 
forcing  the  butt  ends  of  green  poles  underneath  the 
surface  of  the  metal.  This  causes  a  violent  action  in 
the  metal  bath,  and  the  carbon  from  the  wood  and 
coke  quickly  reduces  the  dissolved  cuprous  oxide.  This 
operation  takes  two  or  three  hours.  When  the  suboxide 
of  copper  has  been  reduced  to  0.3-0.6%,  which  can 
readily  be  told  by  the  fracture  of  the  button  sample, 
the  copper  has  reached  the  "tough-pitch"  stage  and  is 
ready  for  casting. 
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VIEW  SHOWING  THE  INTERIOR  OF  EXTENSION  TO  NO.   2   TANK    HOUSE 
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This  operation  consists  of  casting  the  molten  copper 
into  commercial  shapes,  wire  bars,  slabs,  wedge  bars, 
cakes,  ingots  and  ingot  bars.  The  molds,  which  are 
made  of  copper  and  sprayed  with  a  bone-ash  emulsion, 
are  placed  radially  on  a  circular  casting  machine, 
known  as  the  Clark  casting  machine.  As  the  wheel 
turns  around,  the  molds  are  filled  with  copper  from 
the  furnace.  After  the  copper  has  set,  the  molds 
automatically-    tip,    dropping    the    copper    bars    into    a 
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N.E.C.WEDOE  BAR 
COMMERCIAL  SH.^PES  OF  COPPRR 

water  bosh  which  pickles  the  copper  and  gives  it  the 
characteristic  red  color.  The  bars  come  up  from  the 
bosh  on  an  endless  belt  and,  after  weighing,  are  ready 
for  shipment.  A  representative  analysis  of  refined  elec- 
trolytic copper  would  be  as  follows:  Cu,  99.92-99.97 '"f  ; 
O,  0.02-0.07^r  ;  Ag,  O.OOUr  ;  Au,  0.00001^'^  ;  S,  0.003^^  ; 
Fe,  0.0035^  ;  Ni,  O.OOlo^c  ;  As,  O.OOlS^c  ;  Sb,  O.OOIS';^. 
Through  all  furnace  operations  much  slag  is  made, 
mainly  an  oxide  slag  containing  40-50 "^c  Cu.  This  is 
smelted  in  a  blast  furnace.     The  slag  from  the  latter 


containing  less  than  1',  Cu  is  granulated  and  used  for 
filling  purposes. 

A  variety  of  shapes  suitable  for  different  industrial 
purposes  is  made,  and  the  illustration  shows  the  general 
details.  N.  E.  C.  wire  bars  with  pointed  ends  are 
made  in  13  sizes  and  different  weights  vary  from 
135  to  770  lb. ;  minimum  length  of  38  in.  up  to  a 
maximum  of  100 J  in.;  widths  of  32 J  to  5i!  in.,  tapering 
to  widths  at  other  end  of  3/^  to  4S  in.;  depths  vary 
from  3i  to  5]  in.  The  blunt-end  type  is  made  in  two 
sizes,  with  weights  of  135  and  175  lb. ;  lengths  of 
37*  and  40i  in.;  widths,  3j  and  3;;':  in.,  tapering  to 
3 J  and  Sj^g  in.;  depths  of  3s  and  2,\%  inches. 

N.  E.  C.  slabs  are  made  in  eight  sizes.  The  only 
length  is  48  in.,  except  in  three  special  sizes,  and  the 
width  varies  from  3*  to  hi  in.  The  weight  varies  from 
190  lb.  for  a  2^  in.  thick  slab  of  5  in.  width  to  420 
lb.  for  a  5  in.  thick  slab,  of  5i  in.  width.  N.  E.  C. 
circular  cake  is  made  20  in.  in  diameter  with  weights 
varying  from  200  to  500  lb.  N.  E.  C.  wedge  bars 
weigh  225  lb.  and  have  a  length  of  22  J  in.,  tapering 
to  22  in.,  a  width  of  4i  in.  tapering  to  4  in.  and  a 
depth  of  7*  in.  N.  E.  C.  ingot  bars  of  70-lb.  size 
and  A.  B.  S.  ingot  bars  of  76-lb.  size  both  have  a  length 
of  31  in.  N.  E.  C.  ingots  of  20-lb.  size  are  9i  x  2}  x  3 
in.  A.  B.  S.  22-lb.  ingots  are  10 1  x  3  x  3a  in.  and 
M.  A.  ingots,  16-lb.  size  are  9*  x  2J  inches. 

N.  E.  C.  billets  are  made  in  diameters  of  4  in.  to 
8  in.,  nine  sizes,  with  a  length  of  15  in.  to  50  in. 
The  weight  varies  from  93  to  583  lb.  N.  E.  C.  square 
cakes  are  made  in  11  sizes,  the  minimum  being  14  x  17 
in.,  weighing  151  lb.  for  2  in.  thick  slabs,  up  to  size 
45  X  45  in.,  6  in.  thick,  weighing  3864  pounds. 


Fastening  Crane  Hooks 

To  fasten  light  crane  hooks  securely  is  a  necessity 
and  the  nuisance  and  danger  in  smelting  or  other  opera- 
tions of  having  the  nuts  unscrew  and  come  off  entirely 
may  be  overcome  in  the  following  manner. 

PI 


© 


F.\.STE.N'IXO    LIOHT   CRAXK   HOOK 

A  washer  of  annealed  tool  steel,  faced  true  on  both 
sides  and  with  a  square  hole  that  fits  snugly  on  the 
squared  end  of  the  hook  stem,  can  be  placed  under  the 
nut.  The  nut  is  .secured  by  a  small  pin  which  prevents 
loosening. 


North  Butte  Mining  Co.,  during  1916,  produced  .560,673  wet 
tons  of  ore  and  120  wet  tons  of  precipitates  and  smelted 
.544.365  dr>-  tons  of  ore  and  89  di-y  tons  of  precipitates  which 
yielded  24",498,181  lb.  Cu,  1,047,063.56  oz.  Ag,  and  1,712.004 
oz.  Au.  There  was  also  rnined  1625  tons  of  zinc  ore  which 
yielded  412,953  lb.  Zn  and  2510  oz.  of  silver.  Copper  was 
sold  at  the  average  price  of  23.295c.  per  lb.,  silver  at  66.- 
371c.  per  oz.,  gold  at  $20  per  oz.  and  zinc  at  10  674c.  per  lb. 
Four  dividends,  amounting  to  $1,075,000  were  paid  during  th« 
year. 
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Smelting  at  Old  Dominion  Works,  Globe,  Ariz. 


Improved  smelting  conditions  were  established 
at  the  Old  Dominion  reduction  works  this  year, 
when  it  was  decided  to  ship  its  concentrates  and 
flue  dust  to  Miarni  and  smelt  in  the  blast  furnaces 
at  Globe  only  the  oxide  ores  from  the  company's 
mines  and  such  custom  ores  as  could  be  secured  in 
the  district.  The  necessary  sulphide  ore  is 
brought  from  Bisbee. 

SMELTING  conditions  at  the  Old  Dominion  works 
at  Globe,  Ariz.,  were  much  improved  when,  in  May, 
1917,  the  company  began  shipping  all  its  concen- 
trates and  flue  dust  to  the  reverberatory-smelting  plant 
of  the  International  Smelting  Co.  at  Miami,  Ariz.  In  its 
blast  furnaces  at  Globe  the  Old  Dominion  Co.  smelts  the 
oxide  ores  of  the  company's  mine  and  such  custom  ores 
as  are  obtainable  in  the  district,  a  supply  of  sulphide 
being  shipped  from  the  Calumet  &  Arizona  mines  at 
Bisbee.  This  plan  has  eliminated  all  fines  from  the 
blast-furnace  charge  and  made  conditions  much  better 
for  blast-furnace  operations,  with  the  result  that  the 


resultant  sample  being  32  lb.  for  everj-  100  tons  of  ore 
sampled.  For  two  tests,  made  recently,  to  prove  the 
accuracy  of  this  mechanical  sampling,  two  high-grade 
spotted  ores  were  chosen,  one  an  oxide  and  the  other  a 
sulphide.  The  rejects  from  each  cutter  were  held,  and 
in  turn  carefully  sampled,  original  and  duplicate  sam- 
ples being  made  from  each.  The  accompanying  tables 
give  the  results  of  the  tests. 

CHKCK  TEST  ON  MECH.\.\ICAL  SAMPLING 


Test  No.  1. 

Sulphide 

Ore 

Test    No.    2. 

Oxide 

Ore 

Reject  of  Cutter 

Ag 

Cu 

Reject  of  Cutter 

Ag 

Cu 

No. 

No. 

1            Orieinal 

0  50 

69 

1            Original 

2  70 

11   46 

Duptiratc 

0  50 

77 

Duplicate 

2  70 

II    49 

2            Orininal 

0  65 

58 

2            Oricinal 

2  85 

II   38 

Duplicate 

0  65 

65 

Duplicate 

2  85 

II    46 

3            Original 

0  55 

66 

3            ( Iriginal 

2  75 

II  37 

Duplirato 

0  55 

66 

Duplicate 

2  75 

II  42 

4             Original 

0  60 

79 

4            Original 

2  80 

II  46 

Duplicate 

0  60 

«» 

Duplicate 

2  80 

II   40 

5           Oneinal 

0  55 

57 

5            Ori^nal 

2  80 

11.45 

Duplicate 

0  55 

62 

Duplicate 

2  80 

II    40 

Average  Original 

0  57 

66 

-■\verage  Original 

2  78 

II  42 

Average  Duplicate 

0   57 

70 

Avcr.acc  Duplicate 

2  78 

II    43 

.Sample  Original 

0  60 

69 

Sample  1  Iriginal 

2  80 

II    40 

Sample  Duplicate 

0  60 

6/ 

Sample  I)upli'-a*c 

2  80 

II    45 

The  rejects  from  the  sampling  mill  are  delivered 
into  storage  bins  and  taken  from  these  bins  by  steam- 
locomotive  haulage  to  smeltery  bins.  There  is  no  mix- 
ing other  than  that  which  the  ore  receives  by  being 


.SMEI.TINO  WnRK.S  OF  THE  OI>n  DOMINION  CO    AT  GLOBE,   ARIZ. 
The  power  plant    is   In   the   left   center  and   the   stock   bln.s    In    the   lini-kKround      The  i-oncontratInK  and 

In    this    view.    liolnK    farther    to    the    left 


AtnpllnR  mills  do  not  show 


furnaces  can  be  driven  faster,  two  furnaces  smelting 
approximately  the  same  tonnage  that  three  did  when 
the  jig  and  table  concentrates  were  smelted  at  Globe. 

The  smelting  ore  as  hoisted  from  the  mine  is  dumped 
from  the  skips  into  a  receiving  pocket,  conveyed  thence 
by  belt  conveyor  to  the  crushing  plant,  and  passed 
through  a  g>-ratnr>'  crusher,  where  it  is  broken  to  3 5 -in. 
size,  elevated  and  passed  through  the  sampling  mill;  the 
custom  ores  are  unloaded  into  bins  and  delivered  by 
belt  conveyor  into  the  same  .system  as  the  mine  ores. 

The  sampling  mill  consists  of  a  five-cutter  Vezin 
system  with  the  necessary  crusher  and  rolls  between 
the  sample  cutters;  the  ore  is  cut  by  the  various 
cutters  as  it  descends  through  the  mill  by  gravity.  The 
ratios  of  ore  cut  out  for  the  sample  are  as  follows: 
Cutter  No.  1,  1:  10;  cutters  2.  3,  4  and  5,  1:  5  each,  the 


loaded  from  storage  bins  into  cars  and  emptied  from 
cars  into  smeltery  bins. 

At  the  smeltery  the  coke,  limerock,  sulphide  and  oxide 
ores  are  placed  in  separate  bins.  The  blast-furnace 
charges  weigh  about  2000  lb.  each  and  consist  of  vary- 
ing amounts  of  oxide  ores,  sulphide  and  limerock,  ac- 

CON.STITIKNTS    OF    THE  BI.A.ST-FniNACK    CHARGE 

SiO,  Fr         C«0      AI.O,         S  Cu 

Mine  ore                                         32  4  23  3         2  6         7  3           I  0  7  01 

lr„«-.  „rc                                         30  5  25  0         5  4        6  7  i  35 

(.,«>■,.  ..r.                                      36  2  20  2         17         5  2         16  S  II    II 

S.ilplii.lc  ,.rc                                           6    3  40   2          14           19          44   5  2   21 

cording  to  the  grade  of  the  matte  and  the  silica  and 
alumina  in  the  charge.  In  turn  this  charge  is  dropped 
from  scale  hoppers  into  side-dump  cars  and  taken  direct 
to  furnaces.  The  relative  amounts  of  the  various  ele- 
ments in  the  charge  are  given  in  the  accompanying 
table. 
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The  method  of  feeding  is  to  dump  three  coke  charges 
and  also  three  ore  mixtures  directly  on  top,  so  that  the 
coke  is  underneath  the  charge  mixture.  In  the  accom- 
panying table  are  given  furnace  data  for  two  furnaces 
in  operation  from  May  1  until  June  30,  1917,  under  the 
new  conditions  mentioned  above.  The  analysis  of  coke 
follows:  H,0,  0.14%;  volatile  matter,  2.1;  fixed  car- 
bon, 78.64;  ash,  19.12%.  Limerock  analysis  is:  In- 
soluble matter,  4.4%;  Fe,  2.0;  CaO,  46.9%.  The  com- 
position of  a  typical  slag  is:  Cu,  0.46%;  SiO„  37.4; 
FeO,  34.1;  CaO,  12.7;  AlA.  8.5%.  It  is  interest- 
ing to  note  how  expert  the  foremen  have  become  in 
changing  their  charge  before  too  late  to  cause  serious 
trouble.  No  analyses  of  the  ores  are  available  until 
long  after  the  ore  is  smelted,  and  yet  with  a  wide  varia- 
tion in  the  silica  and  alumina  contained,  necessitating 
a   range   sometimes   from   5   to   20%    limerock   on   the 


tion  in  the  silica  and  alumina  in  the  ores  smelted  and 
also  the  slag  made  over  a  period  of  two  months. 

The  converting  plant  at  the  Old  Dominion  works  con- 
sists of  one  stand  of  the  Great  Falls,  12-ft.,  upright  type 
and  one  10 i  x  8-ft.,  horizontal  type.  The  latter  is  seldom 
used.  It  is  on  this  12-ft.  stand  that  L.  0.  Howard,  for- 
merly superintendent  of  this  smeltery,  made  a  record  of 
over  75,000,000  lb.  from  one  lining.    Since  then  the  lin- 

CONVERTING   DATA  AT  OLD  DOMINION 

Cu  SiO,  Fe         CaO      Al-O,         S 

Analysis  of  ore  fed 3   12         76  9           4  8          17         5  8  0  4 

Analysis  of  slag 2.00         22  0         53  7  14         2  0 

Analysis  of  matte  made 44.16         .               27  4  23.2 

Air  pr  ssure 1 4 .  4  lb. 

Cu.ft.  of  air  per  min.  per  converter 7,083 

Cu.ft.  of  air  per  ton  matte 79,844 

Cu.ft.  of  air  per  ton  bullion   182.728 

Cu.ft.  of  air  per  ton  Fe  slagged 289,762 

Oxygen  efficiency 55.93% 

ings  have  been  averaging  24,000,000  lb.  before  patching 
becomes  necessary.     The  converter  slag  is  poured  into 
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DAILY  VARIATIONS  IN  MINE  ORE  AND  IN  SLAGS  AT  OLD   DOMINION  WORKS,  GLOBE,  ARIZ. 
These   curves  exemplify  the  skill  of  the   Old   Dominion   furnace  foreman  in  altering  the  furnace  charges  to  compensate  for  wide 

variations  in  the  composition  of  the  mine  ore 


charge  in  the  same  24  hours,  the  running  of  the  fur- 
naces and  the  silica  and  alumina  in  the  slags  is  remark- 

BLAST-FIRXACE    DATA   AT    OLD    DOMINION 


Width  at  tuv^rcs,  both  furnaces 

Length  No.  I 

Length  No.  2 

Height  of  column 

Diameter  of  tuyeres 

Number  of  tuyeres.  No.  I 

Number  of  tuyeres,  No.  2 

Air  pressure    

Cu.ft.  of  air  per  min    

Tons  smelted  per  24  hours  per  furnace 

Tons  per  sq.ft.  of  hearth  area      

Cu.ft.  of  air  per  ton  charge  smelted 

Indicated  horsepower-hours  per  ton  charge . 

Coke  to  charge 

Fixed  carbon 


72,474 
13.37 

12  5% 
9.8% 


ably   uniform,    considering    the    conditions.      The   two 
curves  given  in  the  accompanying  chart  show  the  varia- 


the  blast-furnace  settlers.  The  bullion  from  the  con- 
verter is  transferred  to  an  old  matte  ladle,  lined  with 
mud  and  placed  on  a  truck;  copper  is  poured  directly 
from  this  ladle  into  molds,  the  molds  being  placed  on 
trucks  drawn  by  a  motor;  the  tilting  of  the  bullion 
ladle  is  done  by  steel  cable  attached  to  a  small  engine 
operated  by  compressed  air. 


Caucasus  Copper  Co.,  closed  for  alinost  two  years,  re- 
sumed work  toward  the  end  of  1916.  It  is  understood  that  the 
company's  smelting  works  were  producing  copper  at  Christ- 
mas and  that  good  progress  has  been  made  since  that  time 
in  the  work  of  restoration  at  the  mines  and  smelting  works. 
The  total  output  of  copper  in  the  Caucasus  in  1916  is  re- 
ported by  a  British  consul  as  4700  tons. 
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Choice  of  a  Blende-Roasting  Furnace 


By  march  F.  chase* 


The  blende  roasting  furnace  must  he  selected  to 
suit  particular  conditions,  and  it  is  therefore  im- 
possible to  say  that  one  furnace  is  better  than  an- 
other. However,  the  use  of  continuously  rabbled 
muffled  furnaces  is  increasing,  owing  to  im- 
provements in  the  design  and  construction  of  this 
type,  and  future  development  may  be  expected 
along  the  lines  of  the  Ridge,  Wedge,  Huntington- 
Heberlein  and  similar  furnaces. 

PROBABLY  more  than  100  different  types  of  fur- 
naces have  been  tried  for  roasting  blende.  Of  these 
not  more  than  15  distinct  kinds  are  being  used  at 
present.  In  many  cases  the  failure  of  a  furnace  has 
been  due  to  a  lack  of  understanding,  on  the  designer's 
part,  of  the  problem  involved :  in  others,  to  the  use  of 
unsuitable  materials.  In  designing  any  metallurgical 
furnace  the  engineer  is  apt  to  be  handicapped  in  obtain- 
ing suitable  material  to  use  in  the  structure.  Frequent- 
ly this  is  caused  by  the  excessive  cost  of  what  he  would 
like  to  use,  but  more  often  it  is  due  to  the  fact  that  there 
is  not  any  ideal  material  for  his  special  work.  This  is 
particularly  true  in  the  case  of  the  construction  of  a 
blende-roasting  furnace.  Great  difficulties  have  been 
encountered  in  getting  refractories  to  withstand  the 
conditions  under  which  it  is  necessary  to  operate  a  roast- 
ing furnace,  and  undoubtedly  some  types  of  furnaces 
have  been  prematurely  discarded  because  of  failures 
due  to  the  firebrick  used.  The  same  is  true  of  the  ma- 
terials used  to  build  the  moving  parts  of  mechanical 
furnaces. 

Conserving  the  Heat  of  Roasting 

Besides  this  there  seems  to  have  been  a  lack  of  appre- 
ciation of  the  importance  of  conserving  the  heat  pro- 
duced from  the  roasting  reaction,  and  when  attempts 
have  been  made  to  accomplish  this,  many  of  them,  espe- 
cially in  muffled  furnaces,  have  been  without  a  thorough 
analysis  of  the  problem.  In  some  muffled  roasters  the 
fuel  gases  actually  take  heat  away  from  the  sulphur 
gases.  However,  the  greatest  trouble  generally  has  been 
with  the  draft  and  air-intake  regulation. 

To  roa.st  blende  it  is  necessary  to  bring  each  particle 
of  ore  to  a  temperature  sufficiently  high  to  ignite  and 
bum  it,  and  also  to  bring  it  in  contact  with  sufficient 
oxygen  to  oxidize  completely  the  metals  and  the  sulphur. 
The  temperature  necessary  is  between  700°  and  800"  C, 
and  the  heat  is  supplied  by  fuel  and  the  combustion  of 
the  sulphur.  The  oxygen  contact  with  the  ore  is  ob- 
tained by  rabbling  or  stirring. 

Theoretically,  sufficient  heat  can  be  obtained  by  the 
oxidation  of  the  sulphur,  provided  the  .sulphur  gn.ses 
are  removed  from  the  furnace  at  a  concentration  of  h' , 
SO,  or  better.  So  far  no  furnace  ha.s  been  constructed 
to  utilize  fully  this  heat,  and  it  has  been  nece.ssary  to 
apply  external  heat.  This,  while  not  being  difficult  in 
reverberatory  furnaces  of  all  kinds,  ha.<»  given  a  great 
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deal  of  trouble  in  the  mechanically  raked  muffles.  The 
fuel  requirements  figured  to  bituminous  coal  vary  any- 
where from  8  to  35 'r  of  the  ore  charged.  Under  proper 
conditions  a  complete  roast  of  an  average  blende  can  be 
had  without  the  temperature  of  the  ore  ever  being  above 
800^"  C.  If  the  temperature  during  any  period  of  the 
roasting  is  allowed  to  go  much  over  this,  many  ores  have 
a  tendency  to  fuse  and  the  roast  cannot  be  completed. 
From  many  furnaces  the  fused  concentrate  has  been 
taken,  which  showed  an  entirely  unaltered  core  of 
blende.  If  the  temperature  is  lower  than  700°  C.  and 
the  ore  is  still  in  contact  with  sulphur  gases,  sulphates 
are  formed  which  are  hard  to  break  up.  The  ore  should 
be  kept  at  a  temperature  between  700"  and  800°  C. 
until  it  is  completely  desulphurized.  This  means  that 
the  air  for  burning  the  sulphur  should  be  preheated 
before  it  is  admitted  in  the  final  stages  of  the  roasting 
process.  Part  of  the  heat  for  heating  this  air  can  be 
supplied  from  the  hot  roasted  ore. 

Rapid  Heating  of  Ore  Increases  Capacity 
In  order  to  get  the  greatest  capacity  out  of  the  roast- 
ing furnace  per  square  foot  of  hearth  area,  the  ore  should 
be  heated  as  rapidly  as  possible  to  the  proper  roasting 
temperature.  In  some  of  the  old.  hand-rabbled,  muffled 
furnaces  this  result  is  obtained  with  a  low  coal  consump- 
tion by  taking  the  fire  gases  over  the  top  hearth.  The 
main  objection  to  this  has  always  been  the  high  tem- 
perature of  the  sulphur  gases  as  they  leave  the  furnace. 
It  is  doubtful,  however,  if  this  objection  is  import- 
ant, as  the  cooling  can  be  .so  readily  done  afterward  in 
an  apparatus  that  is  much  cheaper  than  the  roasting 
furnace  itself. 

To  maintain  proper  roasting  conditions  it  is  necessary 
that  the  ore  be  completely  and  continuously  stirred  and 
rabbled.  This  has  been  the  first  big  problem  to  con- 
front the  designer  of  mechanical  furnaces  of  both  rever- 
beratory and  muffled  types.  The  natural  material  from 
which  to  make  the  rabbles  or  stirrers  was  iron.  It 
was  found,  when  ordinary  cast  iron  was  used,  that  the 
stirring  rabbles  burned  out  rapidly.  This  was  over- 
come by  cooling  the  rabbles  either  by  removing  them 
from  the  furnace  periodically,  thus  causing  intermittent 
rabbling  in  muffled  furnaces — though  the  removal  could 
be  accomplished  successfully  in  reverberatory  furnaces 
— or  by  cooling  by  circulating  air.  water  or  steam 
through  them,  thus  causing  considerable  reduction  in  the 
furnace  temperature  and  an  appreciable  heat  loss,  es- 
pecially when  water  was  the  cooling  medium.  Only  re- 
cently has  this  latter  method  proved  to  be  satisfactory 
when  used  in  a  muffled  furnace.  The  problem  was  ap- 
proached in  two  other  way.s.  One  was  to  make  the  rab- 
bles of  firebrick,  as  in  the  Spirlet.  and  the  other  to  u.se 
a  special  iron  mixture  as  in  the  Mcrton. 

In  addition  to  the  material  of  con.struction,  much  de- 
pends on  the  shape  of  the  stirrer  and  the  way  in  which 
the  stirring  is  done.  Improper  rabbling  will  cause  high 
dust  losses  and  also  excessive  hearth  iiccretions.  A  cer- 
tain amount  of  these  cannot  be  avoided,  but  no  doubt 
they  can  be  materially  reduced  by  certain  interior  flue 
constructions  and  by  a  good  system  of  rabbling. 
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In  most  furnaces  the  design  of  the  movable  parts 
has  been  such  as  to  require  the  roof  to  be  raised  to  a 
considerable  height  above  the  hearth.  This  is  one  of 
the  chief  sources  of  loss  of  heat  in  the  Ropp  reverbera- 
tory  furnace.  Here  we  have  a  roof  arch  spanning  the 
firebox  and  the  roasting  hearths,  and  this,  plus  the  rake 
mechanism,  tends  to  bring  the  top  of  the  arch  so  far 
from  the  ore  as  to  rob  the  combustion  gases  of  a  part 
of  their  effectiveness.  Hence  the  conditions  in  this  fur- 
nace are  such  as  to  lead  to  a  high  fuel  cost,  although 
the  labor  cost  is  extremely  low,  only  one  man  being 
required  for  12  hours  per  furnace. 

The  Zellweger,  Cappeau  and  Brown  furnaces  are  more 
or  less  similar  to  the  Ropp  and  have  this  same  objection. 
All  of  these  types  of  furnace  have  been  modified  more 
or  less  by  different  builders.  The  builders,  however, 
have  devoted  themselves  principally  to  working  out 
the  mechanical  equipment  of  the  furnace  rather  than  to 
trying  to  conserve  the  heat.  In  this  respect  only  slight 
changes  have  been  made,  such  as  the  different  methods 
employed  to  supply  air  for  the  combustion  of  the  fuel 
gases  and  for  the  burning  of  the  sulphur.  In  some 
cases  considerable  gain  has  been  made  in  the  capacity 
of  the  furnaces  by  these  modifications.  It  may  be  said 
of  all  the  furnaces  of  this  general  type  that  they  have 
been  extremely  well  worked  out  mechanically  and  can 
be  operated  economically  with  cheap  fuel,  preferably 
with  natural  gas.  They  are  not  expensive  to  con- 
struct, and  under  the  conditions  above  stated,  where 
the  sulphur  gases  are  to  be  wasted,  a  modified  Ropp, 
such  as  those  built  in  the  Southwest,  is  probably  the 
best  reverberatory  furnace.  If  fuel  is  expensive,  then 
a  type  similar  to  the  Merton,  Ridge  or  Wedge  should 
be  used.  The  Merton  or  Ridge  reverberatory  furnaces 
take  considerably  less  fuel  than  does  the  Ropp  and  the 
repairs  are  somewhat  higher.  The  former  furnaces 
are  more  expensive  to  build.  They  probably  are  more 
satisfactory,  from  the  standpoint  of  fuel  economy,  than 
the  straight-line  furnaces  as  used  in  this  country  and 
have  been  used  in  Australia  and  Russia.  One  of  the  last 
big  installations  of  reverberatory  roasters  was  that 
recently  completed  in  Siberia,  where  the  Merton  fur- 
naces were  used.  The  Merton,  as  first  installed,  had  to 
be  redesigned  and  strengthened  mechanically,  but  the 
present  furnace  apparently  is  doing  fair  work.  Any 
one  of  these  furnaces,  as  now  designed,  if  built  of 
the  proper  materials,  should  be  economical  where  fuel 
is  high. 

There  is  no  record  of  any  Wedge  furnace  being  used 
for  roasting  blende  where  the  fuel  gases  are  directly 
in  contact  with  the  ore.  However,  there  is  no  reason 
why  it  should  not  be  as  good  a  furnace  for  roasting 
blende,  under  these  conditions,  as  either  the  Ridge  or 
the  Merton ;  both  of  these  furnaces  have  been  success- 
fully used  in  this  way. 

Delplace  vs.  Hegeler  Furnaces 

There  are  a  limited  number  of  mechanical,  muffled 
furnaces  in  commercial  use  at  present,  and  fewer  types 
of  the  hand-raked  muffles.  These  latter  are  being  gradu- 
ally replaced  by  mechanical  furnaces.  The  Delplace  is 
an  exceptionally  good  hand-raked  furnace  and  is  often 
considered  superior  to  some  of  the  mechanical  roasters. 
In  fact,  De  Lummen  has  figured  that  the  Delplace 
furnace  would  roast  for  50c.  per  ton  less  than  the  Hege- 


ler. Unfortunately,  in  making  this  comparison  De 
Lummen  could  not  have  had  accurate  data  on  the  Hege- 
ler furnace  as  prior  to  the  war  the  working  cost  of  a 
number  of  Hegeler  furnaces  was  considerably  under  $2 
per  ton,  but  the  fact  probably  remains  that  the  Delplace 
furnaces  are  being  operated  more  cheaply  in  some  plants 
than  the  Hegeler  or  other  mechanical  furnaces  are  be- 
ing operated  in  others,  due  consideration  being  given 
to  the  different  labor  and  fuel  conditions  under  which 
the  operations  are  conducted. 

In  most  cases,  unless  conditions  are  exceptional,  the 
proper  type  of  muffled  roasting  furnace  to  install  would 
be  a  mechanical  one.  Of  the  mechanical  furnaces  the 
general  kinds  to  choose  from  are :  The  Hegeler,  Spirlet, 
Ridge,  Wedge  and  Huntington-Heberlein.  Of  these  five, 
the  Hegeler,  the  Spirlet  and  the  Ridge  are  being  used 
to  roast  blende  for  spelter  manufacture.  The  Wedge, 
as  used  at  present,  is  a  combination  of  the  muffled  and 
reverberatory  types  of  furnaces,  but  there  is  no  reason 
why  it  cannot  be  modified,  in  order  to  do  away  with  the 
reverberatory  feature,  and  become  similar  in  type  to 
the  Huntington-Heberlein,  which,  although  more  or  less 
in  the  formative  stage,  still  has  possibilities  of  success, 
in  view  of  the  operation  of  the  Ridge  rabble-cooling 
system. 

If  one  were  required  to  build  a  furnace  free  from  any 
experimental  features,  the  choice  would  be  limited  to 
the  Hegeler,  Spirlet  and  Ridge,  regardless  of  the  fact 
that  other  types  appear  to  have  the  possibility  of  being 
developed  into  commercial  furnaces. 

No  Standard  Model  of  Hegeler  Furnace 

The  Hegeler  furnace  is  too  well  known  in  principle 
to  require  any  detailed  description.  It  has  been  used 
extensively — I  might  say  almost  exclusively — in  this 
country  and  somewhat  in  Germany  and  Australia.  It 
is  a  large-tonnage  furnace,  cannot  be  economically 
used  on  less  than  30  tons  per  day  and  may  be  used  up  to 
50  tons  per  day.  The  original  Hegeler  patent  (U.  S. 
No.  303,-571')  was  applied  for  in  1882;  since  thr.t  time 
the  furnace  has  been  changed  in  many  respects,  and  in 
hardly  any  two  installations  is  it  exactly  alike.  The 
name  Hegeler,  when  applied  to  a  roasting  furnace,  does 
not  mean  a  certain  definite  structure;  it  refers  only  to 
a  very  general  type.  Almost  every  Hegeler  furnace  is 
different,  not  only  in  the  minor  points  but  also  in  many 
important  features.  For  instance,  there  are  used  at 
the  present  time  three  totally  different  systems  of  fir- 
ing and  three  systems  of  operating  machinery,  while 
there  are  almost  as  many  air-regulating  methods  as 
there  are  furnaces.  Besides  these,  many  details,  such 
as  the  design  of  the  doors,  location  and  size  of  drop 
holes,  construction  of  arches  and  shape  of  rakes  are  dif- 
ferent. 

Every  possible  objection  has  been  urged  against  the 
Hegeler  furnace,  among  which  may  be  mentioned  these: 
It  is  difficult  to  regulate  and  expensive  to  build ;  it  takes 
a  comparatively  large  amount  of  room  and  is  awkward 
in  shape;  it  is  difficult  to  arrange  for  easy  and  cheap 
handling  of  ore;  it  gives  a  fluctuating  SO,  gas  and  its 
fuel  consumption  is  high.  Regardless  of  all  of  these 
faults,  if  it  is  properly  built,  in  the  hands  of  trained 
men  this  furnace  can  be  operated  to  produce  a  well- 
roasted  product  at  a  low  operating  and  maintenance 
cost.    Its  size  is  such  that  it  is  not  easy  to  control  and, 
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once  it  gets  out  of  order,  time  is  required  to  get  it 
straightened  out.  It  does  take  considerable  space,  and 
the  SO,  gas  varies  to  such  an  extent  as  to  affect  the 
acid  system,  and  on  fixed  draft  it  is  almost  impossible 
to  get  an  average  gas  of  much  over  A^'c 

In  chamber-acid  system,  if  operating  with  fans,  it  is 
possible  to  get  5'^r  or  over  as  an  average  gas.  There 
is  often  trouble  with  the  air  regulation,  and  at  times  a 
considerable  portion  of  green  ore  is  drawn,  which  has 
to  be  recharged.  The  hearth  accretions  are  heavy,  and 
the  hearths  must  be  kept  continually  chiseled.  Much 
depends  on  the  details  of  design  and  the  specifications 
of  materials,  and  neglect  in  many  things,  which  mijht 
be  easily  considered  minor,  will  lead  to  endless  trouble 
in  operation  and  high  expense  of  maintenance.  The  ef- 
ficient operation  of  a  Hegeler  furnace  is  largely  a  mat- 
ter of  skilled  operators,  of  whom  it  takes  eight  when 
working  eight-hour  shifts.  In  the  hands  of  inexpe- 
rienced men  the  roasting  results  and  cost  will  be  ex- 
tremely disappointing. 

Ridge  Water-Cooled  Rabbles  and  Spirlet  Fireclay 
Rabbles 
The  Ridge  and  the  Spirlet  furnaces  were  previously 
mentioned  with  the  Hegeler  as  types  of  mechanical  fur- 
naces to  use  in   roasting  blende  for  spelter,  and  they 
merit  a  brief  description.    The  former  has  five  hearths : 


VERTICAL  SECTION  THROUGH  SPIRLET  ROASTINO 
FURNACE 

One  for  drying  and  heating  the  ore,  three  for  roasting 
(the  fourth  being  a  muflled  hearth)  and  one  for  cooling 
the  ore  and  preheating  the  air.  The  ore  is  moved  from 
hearth  to  hearth  by  rabbles  hung  on  arms  fastened  to 
hollow,  water-cooled  columns,  which  require  about  15,000 
gal.  of  cooling  water  for  every  24  hours  of  operation. 
There  are  four  of  the.se  shafts  to  each  furnace  and 
each  shaft  is  driven  from  the  bottom  by  bevel  gears. 
There  are  four  arms  to  each  hearth  except  the  cooling 
hearth,  where  only  three  are  used.  The  ore  is  fed  con- 
tinuously to  the  top  or  preheating  hearth,  traveling 
from  the  feed  hopper  to  the  opening  of  the  first  hearth, 
back  along  that  hearth,  and  so  on  to  the  cooling  hearth, 
where  it  is  finally  di.scharged.  The  discharge  opening 
is  to  one  side  of  the  longitudinal  center  line  and  be- 
hind a  brick  wall  which  protects  the  gearing  from  the 
dust  and  the  heat.  The  ron.sted  product,  when  Broken 
Hill  concentrates  were  used,  reached  a  tenor  of  total 
sulphur  as  low  as  0.75%  on  a  lOV  consumption  of  coal 


in  the  producers.  The  SO,  content  in  the  sulphur  gases 
averages  6*  to  81  ^r.  About  10  hp.  is  required  to  oper- 
ate one  of  these  furnaces. 

The  Spirlet  roasting  furnace  has  several  rotating 
hearths,  projections  from  one  making  the  rabbles  for 
the  hearth  beneath.  There  are  not  any  metal  parts  ex- 
posed to  the  hot  gases,  as  the  rabbles  are  made  of  spe- 
cial fireclay  shapes  which  can  be  removed  only  by  clos- 
ing down  the  furnace  and  cooling  it  off.  The  working 
period  for  one  of  these  furnaces  is  usually  about  three 
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months,  and  then,  because  of  wear  and  breakage  in  the 
rabbles,  the  furnace  has  to  be  closed  down  and  cooled 
off  before  the  rabbles  can  be  removed.  The  last  hearth 
is  muflled  and  has  the  roasted  ore  discharging  from 
the  periphery  into  a  hopper  where  part  of  the  heat  is 
extracted  to  preheat  the  air.  the  remainder  of  the  heat 
in  the  air  being  obtained  from  the  firebox.  This  fur- 
nace consumes  about  lO'r  of  coal  as  fuel,  requiring 
about  2  hp.  to  operate  a  five-ton  furnace,  and  gives  a 
gas  high  in  SO,  with  a  lo.ss  of  1  to  2'^,  of  zinc  in  the 
dust.  The  furnace  is  limited  as  to  size,  and  there  is  con- 
siderable difficulty  in  changing  the  form  of  the  rabble 
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in   case  of  changing  the  kind   of  ore   charged   to  the  combustion  gases  come  in  direct  contact  with  the  ore. 

furnace.  Up  to  the  present  time  there  have  been  a  number  of 

The  Wedge  furnace  for  roasting  blende  for  sulphuric  these  furnaces  built,  but  in  every  case  except  one  the 

acid  is,  as  stated,  a  combination  of  the  muffled  and  the  roasted   blende   has   been   used    in  a  leaching   process, 

reverberatory,  similar  in  principle  to  the  Repath  patent  There  is  no  available  data  as  to  the  amount  of  sulphur 

(U.  S.  No.  785,437).     This  idea  was  first  u.sed  by  the  as  sulphate  remaining  in  the  roasted  ore.     This  is  so 
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MERTON  MUFFLED  SI.X-UECK  DUPLEX   ROASTING    FI'RNACE 


Vieille  Montagne  a  great  many  years  ago  but  was  soon 
abandoned.  While  it  has  been  suggested  time  and  again, 
so  far  as  my  knowledge  goes,  the  Wedge  Mechanical 
Furnace  Co.  was  the  first  to  operate  successfully  a 
furnace  on  this  principle.     On  the  lower  hearths  the 


important  in  the  subsequent  spelter-furnace  work  thct 
until  it  is  found  that  it  can  be  kept  below  the  allow- 
able limit  there  will  always  be  some  doubt  as  to  the  use- 
fulness of  the  furnace  for  roasting  for  spelter  purposes. 
Fortunately  there  are  two  installations  in  this  country 
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that  will  soon  be  operating  on  spelter  ores,  and  before 
long  the  data  will  be  available. 

The  Huntington-Heberlein  furnace,  which  is  a 
straight-muffled  type  of  turret  furnace,  is  now  being 
tried  in  England.  Its  special  features  are  the  methods 
of  air  admission  and  certain  mechanical  details  in  the 
construction  of  the  rabble  holders  and  operating  ma- 
chiner>'. 

In  both  of  these  furnaces  attempts  are  made  to  con- 
serve the  excess  heat  generated  in  the  upper  hearths. 
One  of  the  difficulties  with  furnaces  of  this  type  has 
always  been  the  regulation  of  the  air  supply.  In  roast- 
ing, the  air  or  gas  must  be  continually  removed  from 
the  surface  of  the  ore.  This  is  accomplished  by  having 
as  high  a  velocity  of  the  gas  as  consistent  with  mini- 
mum dusting  and  high  percentage  of  SO,.  This  re- 
quires that  the  muffies  be  low.  In  furnaces  of  this  char- 
acter a  low  muffle  is  difficult  to  obtain,  and  in  addition 
there  is  always  danger  of  unequal  distribution  of  the 
gas  current  over  the  bed  of  the  ore.  In  the  Spirlet  fur- 
nace this  diffiuclty  has  been  overcome  by  making  a  roof 
of  each  hearth  to  carry  the  rabble  blades. 

To  determine  the  best  type  of  kiln  to  use  under  any 
given  set  of  conditions  one  must  consider  ( 1 )  the  proper 
roasting  of  the  ore  and  (2)  the  suitability  of  the  gas 
for  making  acid.  The  first  cost  and  the  working  cost 
are  of  less  importance.  Well-roasted  ore  is  of  the  ut- 
most importance  to  the  smelter,  as  a  high  sulphur  con- 
tent directly  affects  the  metal  recovery,  and  a  loss  here 
could  not  be  offset  by  any  gain  made  in  the  acid  systems 
by  using  a  better  gas. 

From  the  standpoint  of  working  efficiency  a  furnace 
should  produce  a  high,  uniform  SO,  gas,  free  from  dust, 
and  a  low-sulphur  roasted  product  free  from  lumps  and 
fritted  masses  of  ore.  From  the  standpoint  of  economy 
the  excess  heat  in  the  first  stage  of  the  roasting  should 
be  transferred  to  the  final  stages.  In  order  to  get  these 
results  a  kiln  must  be  constructed  so  that  the  follow- 
ing conditions  are  complied  with:  (1)  The  ore  must 
be  rabbled  continuously;  (2)  the  arches  must  be  low,  so 
that  the  gas  traveling  over  the  ore  continually  sweeps 
away  the  SO,  in  contact  with  it;  (3)  the  ore  must  not 
fall  through  the  ascending  current  of  gas;  (4)  the  air 
must  be  introduced  hot;  (5)  the  temperature  of  the 
different  hearths  must  be  readily  controlled  by  regu- 
lating the  air  supply;  (6)  the  ore  should  be  cooled  by 
air  later  u.sed  for  roasting,  and  (7)  the  rabbles  .should 
be  easily  accessible  and  capable  of  being  quickly 
changed. 

The  structure  must  take  only  a  small  amount  of  floor 
space  to  permit  cheaply  handling  the  ore  to  a  battery 
of  furnaces. 

When  judged  in  this  manner  we  find  that  no  furnace 
fully  fills  the  required  conditions,  and  the  furnace  that 
we  choo.se,  no  matter  what  it  is,  will  surely  be  far  from 
fulfilling  all  of  the  conditions.  The  u.sual  practice  in 
choosing  is  to  collect  and  tabulate  all  available  data  of 
operating  furnaces,  and  then  to  attempt  to  allow  for  dif- 
ferent operating  conditions.  There  is  great  danger  in 
doing  this,  as  often  the  data  are  very  incomplete  and 
incorrect.  This  information  i.s,  of  course,  of  value,  but 
too  much  weight  should  not  he  given  it. 

Recently  it  was  nece.saary  to  decide  on  a  kind  of  fur- 
nace to  be  used  in  a  large  zinc-roasting  plant;  after 
careful  consideration  of  all  sorts  and  kinds  of  furnaces 


it  was  decided  to  erect  three  distinct  types;  one  of 
these  was  a  hand  furnace  and  two  were  mechanical  ones. 
The  results  of  these  tests  were  that  the  hand  furnace 
was  finally  adopted  temporarily.  It  was  figured  that 
the  latter  could  be  built  quickly,  and  while  the  mechan- 
ical furnaces  showed  great  promise  of  finally  successful 
development,  they  also  were  far  from  being  perfectly 
worked  out,  and  the  saving  due  to  continuous  operation 
at  present  would  more  than  offset  the  total  cost  of  the 
hand  furnaces  even  if  discarded  within  two  years. 

This  illustrates  the  point  which  I  wish  to  emphasize, 
namely,  that  the  conditions  under  which  the  installa- 
tions must  be  made  have  much  to  do  with  determining 
which  furnace  to  use,  and  that  it  is  impossible  to  say  that 
one  furnace  is  better  than  another.  From  recent  reports 
of  continuously-rabbled  niuffied  furnaces  it  is  quite  safe 
to  say  that  this  type  will  be  much  more  generally  used 
in  the  future  than  it  has  been  in  the  past.  The  great 
difficulty  of  maintaining  the  rabble  arms  has  been  over- 
come, and  the  past  objection  of  the  inability  to  cool  the 
arms  and  maintain  the  heat  of  the  furnace  can  no  longer 
be  urged  against  the  types  of  roasters  using  this  sys- 
tem. The  advantages  are  so  great  over  intermittent 
rabbling,  as  in  the  Hegeler,  or  the  firebrick  rabble  of 
the  Spirlet,  that  one  can  confidently  expect  the  develop- 
ment to  be  along  the  lines  of  the  Ridge,  Wedge,  Hunt- 
ington-Heberlein or  similar  furnaces. 

Opening  a  Frozen  Taphole  with 
Oxygen  and  Red-Hot  Pipe 

At  the  Steptoe  plant  of  the  Nevada  Consolidated  Cop- 
per Co.  at  McGill,  Nev.,  a  novel  method  is  employed 
for  opening  a  taphole.  In  the  course  of  ordinary  opera- 
tions in  the  reverberatory  plant  the  taphole  in  a  furnace 
occasionally  becomes  frozen  and  the  bar  drawn  without 
obtaining  a  flow  of  matte.  The  process  of  opening  a 
frozen  taphole  with  a  star  bit  or  diamond-point  drill 
is  an  exceedingly  laborious  and  time-consuming  opera- 


orKNlNi;    l-UOZEN  TAPHOLE  WITH  OXTQEX 

tion.  The  method  shown  in  the  accompanying  illustra- 
tion is  a  substitute  for  the  hammer  and  drill  and  is  quick 
and  effective.  The  small  1-in.  pipe  is  first  heated  to  a 
bright  red  heat  and  the  oxygen  turned  on  to  maintain  a 
pressure  of  about  60  lb.  An  active  combustion  of  the  hot 
iron  pipe-end  is  immediately  set  up.  The  heat  devel- 
oped by  this  burning  iron  is  utilized  to  melt  its  way 
through  the  frozen  matte  or  slag  in  the  taphole  and  the 
GO-lb.  pressure  is  sufficient  to  blow  back  all  melted 
material,  thus  cleaning  the  hole  in  a  few  minutes,  in- 
stead of  hours  as  formerly. 
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The  Use  of  Reinforced  Concrete  in 

Metallurgical  Work 

By  Fiunk  R.  Corwin* 

During'  the  last  few  years  I  have  been  studying  the 
effect  of  heat  and  furnace  gases  on  reinforced  concrete 
to  try  and  find  a  suitable  structure  to  replace  brick 
in  roasting  furnaces,  which  are  always  a  source  of 
trouble  and  expense.  A  number  of  articles  have  ap- 
peared from  time  to  time  in  metallurgical  publications 
with  varying  opinions  as  to  its  adaptability  for  this 
purpose,  but  my  experience  has  been  entirely  satisfac- 
tory. 

To  give  some  idea  of  what  can  be  expected  of  furnace 
hearths  properly  constructed  of  reinforced  concrete.  I 
wish  to  call  attention  to  an  article'  written  by  Selden 
S.  Rodgers  and  myself,  in  which  mention  is  made  of 
some  concrete  hearths  that  were  built  at  the  Great  Falls 
plant  in  1912.  The  roasters  in  which  these  hearths  were 
built  have  been  operated  continuously  since  that  time, 
except  during  the  last  year,  when  they  have  been  oper- 
ated intermittently  becau.se  of  curtailed  production.  The 
hearths  are  still  in  good  condition  and  show  no  signs 
of  wear.  One  furnace  in  particular  was  operated  un- 
der severe  temperature  conditions,  while  making  tests 
on  air-cooled  arms,  but,  with  the  exception  of  two  small 
cracks,  the  hearths  were  not  affected.  Even  though 
cracks  appear,  the  operation  of  the  furnace  is  not  af- 
fected in  any  way,  as  the  reinforcing  rods  are  so  ar- 
ranged that  the  hearth  is  still  held  in  shape,  and  the 
loose  pieces  of  concrete  cannot  fall  out.  One  of  the  ad- 
vantages of  this  type  of  hearth  over  the  brick  is  the 
monolithic  structure,  which  does  away  with  the  break- 
ing of  arms  and  the  shutting  down  of  the  furnace  for 
repairs  made  necessary  by  the  falling  of  the  arches. 

Another  place  where  I  have  found  reinforced  con- 
crete preferable  to  brick  is  around  the  center  drums 
earning  the  arms.  In  one  of  the  new  plants  in  the 
Southwest,  considerable  trouble  was  experienced  by 
brick  falling  out  around  the  drums,  causing  the  break- 
age of  many  arms  and  a  great  deal  of  lost  time.  After 
the  brick  had  been  replaced  a  number  of  times,  rein- 
forced concrete  was  substituted  and  found  to  be  so  sat- 
isfactory that  the  new  furnaces  are  being  built  of 
concrete.  Fuel  oil  is  used  in  these  particular  furnaees, 
and  the  flame  plays  directly  on  the  concrete  without 
any  detrimental  effect. 

It  has  been  my  experience  that  whenever  reinforced 
concrete  does  not  withstand  temperatures  up  to  l.'iOO 
F.,  the  trouble  has  been  either  in  poor  construction  or 
lack  of  care  in  seasoning  the  structure  when  the  furnace 
was  first  started.  Special  care  must  be  given  to  the 
mixing  and  the  concrete  should  be  handled  as  quickly 
as  possible  when  it  is  poured  into  the  forms.  It  must 
then  be  allowed  to  set  thoroughly  before  the  forms  are 
removed  and,  after  removing  the  forms,  dried  out  with 
a  alow  fire  before  starting  the  furnace.  Extra  time  and 
care  spent  in  the  con.struction  and  subsequent  seasoning 
will  be  well  paid  for  in  the  life  of  the  structure.  I  have 
tried  a  number  of  different  mixtures  but  have  obtained 

•Sup«rlnlendenl.  Connolldatfd  Arltona  Smpltlnf  Co ,  Humboldt. 
Arlxona 

'  'IncrMiilnit  the  EfUclency  of  MRcrwiKfnll  Ronsters  at  the 
CJre«t  FbII"  Hmolter  of  the  Anarondn  ("opp<T  Mining  Co."  pre- 
Mfited  at  the  AusuKt.  1»1».  meetinir  of  the  American  Institute  of 
Mlninff  Engineers. 


the  be.st  results  with  this  one,  originally  used  at  Great 
Falls:  Portland  cement.  1  part;  tailing  sand,  2  parts: 
crushed  slag,  4  parts.  The  crushed  slag  used  was 
screened  through  a  i-in.  screen. 

My  experience  in  replacing  brick  with  reinforced  con- 
crete in  roasting  furnaces  has  been  so  satisfactory' 
that  I  have  felt  justified  in  recommending  that  a  furnace 
be  built  throughout  with  reinforced  concrete.  The  walls 
will  be  braced  with  circular  .steel  bands  to  take  the 
thrust  of  the  arches,  only  a  light  steel  shell  being  used. 
The  shell  will  be  constructed  of  No.  16  boiler  plate,  and 
put  in  place  after  the  concrete  walls  have  been  con- 
structed, a  space  of  4  in.  being  left  between  the  steel 
shell  and  the  concrete  that  will  be  packed  either  with 
slag  or  mineral  wool  for  insulation.  A  great  deal  of 
heat  will  be  retained  in  the  furnace,  which  i.-!  usually 
lost  through  the  walls,  and  should  make  it  possible  to 
roast  low  sulphur  charges  with  less  fuel.  Aside  from 
the  many  advantages  that  reinforced  concrete  has  over 
brick  in  the  actual  operation  of  roasting  furnaces,  the 
actual  cost  of  concrete  hearths  is  one-half  that  of  brick, 
and  a  furnace  built  along  the  lines  suggested  above 
would  show  a  big  saving  in  the  original  cost  of  construc- 
tion, to  say  nothing  of  the  low  repair  costs  after  the 
furnaces  were  operating. 


Replacing  a  Revcrberatory-Furnace 
Charge  Hole 

A  steel-and-sand  support  is  employed  at  the  Steptoe 
plant  of  the  Nevada  Consolidated  Copper  Co.,  at  McGill, 
Nev.,  in  replacing  burned-out  charge  holes  in  the  roof 
of  a  reverberatory  furnace.  The  brick  work  around  the 
charge  hole  is  always  the  first  to  be  destroyed  in  the 
course  of  the  furnace  campaign.  After  cutting  back 
the  burned  brick  far  enough  to  obtain  a  suitable  bear- 
ing, the  use  of  the  method  shown  in  the  accompanying 


«B 


KKr-AIIUNi:    Fl'R.VACE   ROOF  AT   MclJII.I,.   NEV. 

sketch  makes  it  possible  to  replace  the  brickwork  around 
the  charge  hole  in  an  interval  of  three  or  four  hours, 
while  with  the  older  method  of  building  a  wooden  "cen- 
ter" supported  on  the  furnace  hearth  it  was  necessary 
to  allow  the  furnace  to  cool  off  for  several  days.  The 
hanging  steel-and-sand  "center"  is  dropped  on  the  hearth 
of  the  furnace  after  the  brickwork  has  been  keyed  up 
and  the  .several  parts  are  pulled  out  through  the  aide 
(jiKirs  bcf'irt-  firing  up  the  furnace  again. 


Delivery  nf  UoaHling  Furnace,  necessary  for  carryinir  on 
InrKe-scBle  tests  at  the  Tucson  station  of  the  United  State  < 
Bureau  of  Mines,  has  been  delayed  by  strikes  at  San 
Francisco. 
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Granby  Smelting  Works  at  Anyox,  B.  C. 


By  WAKELY  a.  WILLIAMSf 


Metallurgical  problems  in  connection  with  the 
smelting  of  the  Granby  ores  at  Anyox  are  dis- 
cussed, as  tvell  as  the  selection  of  equipment. 
Plunger  feeding  of  blast  furnaces  overcame  early 
difficulties  in  this  operation.  Concentration  of 
first  matte  by  resmelting  in  the  blast  furnace  is  to 
be  eliminated  by  extension  of  converting  capacity, 
a  20-ft.  Great  Falls  type  converter  having  been 
recently  ordered. 

THE  smelting  works  at  Anyox,  B.  C,  of  the 
Granby  Consolidated  Mining,  Smelting  and  Power 
Co.,  was  built  primarily  to  treat  the  ores  from 
its  Hidden  Creek  mines,  but  also  with  a  view  to  hand- 
ling other  Granby  and  custom  ores.  Anyox  is  on  the 
western  shore  of  Observatory  Inlet,  in  northwestern 
British  Columbia;  the  mines  and  the  smelting  and 
power  plants  are  all  within  a  comparatively  short 
radius  of  the  town.  There  are  five  distinct  orebodies 
developed  by  the  Granby  company,  known  as  Nos.  1, 
2,  3,  4  and  5;  they  are  irregular  copper-sulphide  ore- 


nected  by  railroad,  minimum  up-grades  were  provided 
from  wharves  to  smeltery  and  practically  level  grade 
from  the  mines  to  the  smeltery.  It  is  estimated  that 
there  is  room  at  the  site  selected  for  12,000,000  to 
20,000,000  tons  of  granulated  slag.  On  account  of  the 
steep,  glaciated  hillsides,  all  natural  benches  are  nar- 
row and  the  one  selected  for  the  site  was  as  wide  and 
long  as  could  be  found  in  this  vicinity.  Falls  Creek 
at  the  north  end  of  the  site  presented  the  only  near-by 
water  supply  available.  An  economical  power  arrange- 
ment was  obtained  by  installing  a  high-pressure,  water- 
pipe  line  from  the  dam  to  the  power  house  which  is 
at  the  foot  of  the  hill  near  the  mouth  of  Falls  Creek. 
All  timber  and  underbrush,  and  a  layer  of  muskeg 
covering  the  surface  of  the  ground  to  a  depth  varying 
from  2  to  8  ft.,  were  removed,  and  all  footings  placed 
on  rock  or  on  a  glacial-gravel   foundation. 

From  the  plans  it  will  be  noted  that  the  ore  bins 
are  not  directly  back  of  the  furnaces  but  are  situated 
to  one  side,  making  an  angle  of  about  80°  with  the 
line  of  the  furnaces.  The  charge  trains  enter  the  feed 
floor  between  the  furnaces  and  converters,  and  the 
sampler  is  at  the  end  of  the  bins  next  to  the  furnace 


GENERAL  VIEW  OF  SMELTING  WORKS   OF  THE   GRANBY    CuAIFANV   AT  ANYOX,  B.   C. 


bodies  in  metamorphosed  sedimentaries — schists,  slates 
and  limestones — cut  by  dikes.  Oxidation  has  been  only 
slight  and  sulphides  ai-e  found  where  the  orebodies  come 
to  the  surface. 

When  selecting  the  site  for  the  plant,  the  three  main 
considerations  were:  (1)  Plenty  of  slag-dump  room 
for  future  years;  (2)  sufficient  ground  for  future  en- 
largement of  plant;  and  (3)  availability  of  water  power. 
Since  the  mines,  smeltery  and  wharves  had  to  be  con- 


•The  second  of  a  series  of  three  articles  dealing  with  the 
copper  operations  of  the  Granby  Consolidated  Mining.  Smelting 
and  Power  Co..  at  Anyox.  B.  C.  The  first  article  describing  the 
Granby  company's  Hidden  Creek  mine  appeared  in  the  "Engineer- 
ing and  Mining  Journal"  of  Oct.  13,  1917. 

t  Superintendent  of  smelters,  Granby  Consolidated  Mining, 
Smelting  and  Power  Co.,  Ltd.,  Anyox,  B.  C. 


building.  The  arrangement  is  not  exactly  ideal,  but, 
because  of  the  length  and  narrowness  of  the  bench, 
it  was  the  best  that  could  be  designed  under  the  cir- 
cumstances, and  in  practice  it  has  >vorked  satisfactorily. 
The  furnaces  and  converters  are  in  one  building. 
The  building  is  a  steel  structure  with  wooden  roof, 
having  an  asbestos  covering.  It  is  80  ft.  wide  and 
390  ft.  long,  having  concrete  retaining  walls  both  in 
front  of  and  back  of  the  furnaces.  The  furnace-floor 
elevation  is  119  ft.  and  converter-floor  elevation  110  ft. 
above  sea  level.  A  common  crane  runway  40  ft.  wide 
serves  both  departments  upon  which  operate  two  Niles, 
direct-current,  500-volt,  40-ton,  quick-acting  cranes  with 
main  and  auxiliary  hooks  of  the  same  size.     In  the 
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southern  end  of  the  building  th^re  were  originally  three 
furnaces.     Later  a   fourth   was  added. 

The  long  axes  of  the  furnaces  are  in  line  and  parallel 
to  the  long  axis  of  the  building.  The  furnaces  are 
of  the  rectangular  straight-bosh  type.  The  original 
three  furnaces  are  50  x  360  in.  at  the  tuyeres,  which  are 
of  4-in.  diameter  and  spaced  10.8  in.  from  center  to 
center.  There  are  two  tiers  of  jackets.  The  lower 
jackets  are  10  ft.  6  in.  high  and  4  ft.  6  in.  wide  and 
rest  on  heavy,  water-jacketed  base  plates;  the  upper 
jackets  are  6  ft.  8  in.  high  and  5  ft.  wide.  The  furnace 
is  supported  by  heavy-steel  H  columns  and  20-in.  box- 
type  mantel  beams.  These  are  exceptionally  well  braced 
with  heavy  I-beams  and  girders.  Jackets  and  tuyeres 
are  of  the  welded  type.  The  latter  are  of  the  Anaconda 
type  with  ball-and-socket  joint  Furnaces  Nos.  1,  2 
and  3  measure  13  ft.  2  in.  from  the  tuyeres  to  the 
top  of  the  upper  jackets,  while  on  No.  4  furnace,  which 
has  a  third  tier  of  jackets,  this  distance  is  18  ft. 
2  in.,  the  extra  5  ft.  of  height  having  been  gained  by 
lowering  the  settler  floor.  With  this  exception  No.  4 
furnace    has    the    same    measurements.      Steel    water- 


is  tapped,  a  tapping  bar  is  rarely  needed.  Aside  from 
renewing  brick  at  the  tap  holes,  which  is  necessar>- 
about  once  a  month,  very  little  repairing  of  lining  is 
necessary.  The  cooling  spray  has  been  abandoned. 
Slag  flows  from  the  16- ft.  settler  to  the  8-ft.  settler, 
thence  to  the  granulating  launders.  An  appreciable 
amount  of  matte  is  recovered  from  the  second  settler. 
Granulated  slag  is  deposited  on  the  dump  through 
launders  lined  with  slag  plates  and  having  a  fall  of 
'    in.  to  the  foot. 

The  feed  floor  is  at  an  elevation  of  145  ft.  The 
furnace  tops  are  constructed  of  heavy,  cast-iron  lintels 
and  columns,  all  well  bound  and  braced.  The  side  walls 
and  ends  are  bricked  with  18  in.  of  red  brick,  and 
the  semicircular,  steel  hood  is  lined  with  firebrick.  A 
steel  down-take.  9  ft.  in  diameter,  leads  the  gases  from 
the  furnace  to  the  dust  chamber. 

Charge  tracks,  of  3-ft.  gage  and  56-lb.  rails,  run  on 
either  side  of  the  furnace  and  continue  out  of  the 
building  to  the  converter-slag  bins  and  sintering-plant 
bins.  The  Anaconda  type  of  steel  charge  cars  of  five- 
ton    capacity    is    used.      Trains    of    12    cars    each    are 
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jacketed  spouts,  having  a  trap  of  15  i  in.,  discharge  over 
a  bronze-nose  jacket  and  give  excellent  service.  Cooling 
water  which  is  ice  cold  the  year  round  insures  the 
permanence  of  a  thick,  protective  crust  which  is  never 
"hulled"  through  a  campaign.  The  furnaces  work  under 
a  45-  to  50-oz.  blast  and  use  900  cu.ft.  of  air  per  min. 
per  ft.  of  furnace  length. 

Each  furnace  is  served  by  one  16-ft.  and  one  8-ft. 
settler  having  a  9-in.  chrome-brick  lining.  The  brick 
stands  9  in.  away  from  the  shell,  the  intervening  space 
being  filled  with  lightly  tamped  backing,  consisting  of 
common  bats  crushed  to  J  in.,  from  which  the  fines 
have  been  removed  by  screening.  At  the  tap  hole.'',  of 
which  there  are  two,  18  in.  of  chrome  brick  is  used 
without  backing.  The  tapping  block  ia  a  magncsite 
brick  having  u  1-in.  hole,  embedded  in  a  plate  of  con- 
verter copper.     Due  to  the  frequency  with  which  matte 


hauled  by  a  12-ton,  Baldwin-Westinghouse,  electric 
locomotive.  There  are  two  of  these  trains  in  service. 
Cars  are  dumped  by  overhead,  horizontal,  compressed-air 
cylinders  running  on  trolleys,  two  to  a  furnace,  one  on 
each  side. 

The  manner  of  charging'  the  furnaces  is  their  most 
striking  feature.  The  charging  space  is  divided  into 
three  sections  by  the  columns  supporting  the  lintels. 
The  original  bevel  plates  were  roniDved  and  in  their 
place  were  built  hoppers  with  horizontal  bottoms  and 
cast-plate  sides.  They  are  2  ft.  6  in.  deep  and  the  bot- 
tom plate  overhangs  the  top  of  the  jackets  9  in.  At  the 
back  of  the  hoppers,  held  under  the  charge  floor,  are 
heavy  cast-iron  plows  operated  by  compressed-air  pis- 
tons in  cylinders  working  under  100-lb.  pressure.    The 
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capacity  of  each  hopper  is  5000  lb.  of  charge  and  each 
section  has  two,  making  12  in  all  per  furnace. 

When  a  charge  is  needed  in  the  furnace,  air  is  turned 
on  and  the  plow  pushes  the  charge  from  the  hoppers 
into  the  furnace.  Any  hopper  can  be  operated  inde- 
pendently and  the  amount  charged  at  any  one  time  can 
be  controlled.  This  arrangement  permits  charge  trains 
to  be  dumped  and  released  without  having  to  wait 
for  the  charging  of  the  furnace.  In  this  system  of 
feeding  the  proper  overhang  with  the  proper  drop  of  the 
ore  have  to  be  determined  to  get  the  right  distribution 
of  coarse  and  fines,  so  that  the  furnace  may  run  properly. 
The  amount  of  drop  and  overhang  depend  upon  the 
character  of  the  ore  and  whether  or  not  it  is  desired 
to  feed  to  the  middle  or  to  the  jackets.  It  is  possible 
to  place  the  charge  in  any  desired  place  and  to  favor 
any  particular  section  of  the  furnace.  The  main  idea 
was  not  original  with  the  Granby  company  but  was 
taken  from  Sticht's  description  of  the  smelting  prac- 
tice at  Mount  Lyell.  The  Granby  company  worked  out 
the  mechanical  details  to  suit  its  own  construction 
only.     The  idea  was  first  tried  out  on  No.  4  furnace, 


are  upset  to  li  in.  and  tuyeres  reamed  with  15-in. 
bar.  Blast  pressure  is  13  lb.  and  air  consumption  from 
6000  to  7000  cu.ft.  per  min.  per  converter.  Ladles  of 
85  cu.ft.  capacity  are  used  but  are  being  replaced  by 
ladles  of  120  cu.ft.  capacity.  Converter  slag  at  present 
is  poured  into  the  settlers  of  furnaces  smelting  the  ore 
charge.    Charges  of  copper  weigh  about  eight  tons  and 


P^:^$ 


2W  am 


and  as  the  experiment  showed  a  tendency  toward 
smoother  running  of  the  furnace  and  kept  it  in  better 
shape  than  any  of  the  others,  it  was  decided  to  adopt 
this  feed  system  on  the  three  remaining  furnaces. 

In  the  northern  end  of  the  building  there  are  three 
12-ft.,  Great  Falls  type,  electrically  operated  converters, 
each  having  12  tuyeres  of  \Yt  in.  diameter.    Punch  rods 


LAYOUT  OF  GRANBY  SMELTING  WORKS  AT  ANYOX.   B.   C. 

are  cast  into  flat,  bevel-edged  bars  measuring  30  x  18  x  3 
in.  A  straight-line  casting  machine  is  used  which 
dumps  the  bars  into  a  cooling  tank,  after  which  they 
are  conveyed  to  the  casting  floor.  The  blister  copper 
averages  99.25 «-f  Cu. 

The  slag-skull  grid  is  at  the  top  of  a  steel  bin  having 
a  sloping  bottom  and  chutes  for  discharging  the  con- 
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tents  into  railroad  cars.  The  top  of  the  bin  meaiures 
12  X  45  ft.  and  is  laid  with  12-in.  I-beams  running 
lengthwise  and  supporting  12-ft.  lengths  of  90-lb.  rail 
laid  crosswise  and  spaced  7  in.  apart.  Skulls  are  dumped 
on  this  grid  and  pieces  not  sufficiently  broken  by  the 
fall  are  further  reduced  by  hand.  Part  of  one  man's 
time  is  required  for  this  work. 

Character  of  Hidden  Creek  Ores 

About  75,000  tons  of  ore  are  smelted  per  month, 
of  which  the  Hidden  Creek  mine  at  Anyox  furnishes 
roughly  65.000  tons,  the  remainder  of  the  ore  comes 
from  outside  sources.  Nearly  all  the  Hidden  Creek 
ores  smelted  to  date  have  come  from  No.  1  and  No.  2 
orebodies. 

Orebody  No.  1,  as  developed  to  date,  appears  to  be 
nearly  neutral  as  regards  Fe  and  SiOj  requirements  for 


from  different  parts  of  the  same  stops.  There  is  a 
steady  fluctuation  of  ore  composition  but  the  degree  of 
variation  is  fortunately  becoming  less.  In  the  accom- 
panying table  A  and  B  each  represent  the  average  of 
a  month's  run  and  illustrate  the  extremes  in  SiO,  con- 
tents by  months;  C  and  D  represent  two  extreme 
analyses  by  lots  of  1000  tons. 

Ore  from  the  No.  2  orebody  is  more  siliceous  and  alumi- 
nous than  that  from  orebody  No.  1.  The  average  analysis 
of  No.  2  ore  for  the  last  year  is  given  in  the  accom- 
panying table.  The  sulphide  portion  of  the  ore  consists 
of  chalcopyrite,  py'rite  and  pyrrhotite;  CaO  seems  to 
be  present  with  the  silicates  rather  than  as  calcite. 
Unlike  No.  1  ore,  it  can  be  mined  with  the  introduction 
of  little  waste  rock,  which  is  fortunate  in  view  of  the 
already  hig'h  amount  of  combined  SiO,,  as  implied  by 
the  high   Al^O^  and   MgO  content.     Physically   No.   2 
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smelting,  though  the  output  to  date  has  been  less 
siliceous  than  the  average  of  the  orebody  as  sampled. 
An  analysis  of  current  production  from  orebody  No.  1 
is  given  in  the  table  on  page  712.  The  Fe  occurs 
principally  a.s  pyrite,  most  of  the  SiO,  as  free  quartz, 
and  CaO  is  present  mainly  as  calcite.  Some  of  the 
combined  SiO,  is  present  on  account  of  the  admixture 
of  waste  rock  which  cannot  be  avoided  without  hand 
sorting.  No.  1  ore  carries  a  considerable  proportion  of 
fines;  screening  tests  show  over  25%  passing  a  J-in. 
screen.  An  intimate  mixture  of  ganguc  and  sulphides 
is  typical,  the  particles  of  each  being  often  granular 
and  loosely  cemented  together,  though  this  condition 
is  not  universal  as  both  sulphides  and  gangue  also  occur 
in  larger  masses.  Analyses  show  a  tendency  to  varia- 
tion in  the  composition  of  the  ore  shipped  to  the 
smeltery.  This  is  caused  by  a  variation  of  the  character 
of   the   ore,    not   only    from    different    stopes    but   also 


ore  is  well  adapted  for  the  blast  furnace,  containing 
only  about  8'r  fines,  being  hard  and  not  given  to 
crumbling.  It  is  by  comparison  fairly  uniform  in  char- 
acter, Ilucluating  in  analysis  much  leas  than  the  No.  1 
ore.  The  table  gives  the  average  of  analyses,  E  and 
F,  for  two  different  months  and  illustrates  the  extremes 
of  the  range  of  variation.  There  is  another  classifica- 
tion of  Hidden  Creek  ores,  a  low-grade  quartz  schist, 
of  which  several  thou.sand  tons  per  month  is  used  in  the 
concentration  of  matte.  A  typical  analysis  is  shown  in 
the    accompanying    table. 

Outside  ores  consist  of  custom  ores  and  ores  from 
the  Granby  company's  Alaskan  mines.  The  Midas  mine, 
a  (Jranby  property  at  V'aldez,  Alaska,  is  shipping  about 
.*?000  tons  a  month  of  siliceous,  aluminous  sulphide 
ore.  From  the  Mamie  mine  on  Prince  of  Wales  Island 
and  from  several  custom  shippers,  a  heavy  magnetite 
ore   to   the   amount  of  about   6000   tons   a   month    is 
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received.  Shipments  of  a  copper-bearing,  specular 
hematite  from  the  White  Horse  district  have  been  re- 
ceived; also  miscellaneous  siliceous  ores  from  a  number 
of  different  shippers  amount  to  about  2000  tons  a  month. 
In  most  of  these  ores  the  gangue  consists  principally 
of  natural  silicates  of  CaO,  A1,0,  and  MgO.  "Clean 
ores,"  those  wherein  the  SiO,  is  predominantly  quartz, 
or  the  CaO  is  calcite,  are  sparingly  offered.  An  analysis 
of  outside  ores   is  given   in  the  accompanying  table. 

Fluxes  Mined  by  the  Granby  Company 

Limerock  of  good  quality  obtained  from  the  com- 
pany's quarry  at  Swamp  Point  on  the  Portland  Canal, 
analyzes:  SiO„  5.0V  ;  CaO,  50.0-;^  ;  MgO,  2.0^r.  The 
Granby  company  operates  several  small  quartz  mines 
in  the  immediate  vicinity  of  Anyox.  One  ledge  carries 
about  $8  in  gold  and  silver.  The  quartz  is  full  of 
cracks  and  fractures,  is  very  friable  and  shatters  so 
readily  that  by  the  time  it  reaches  the  smelter  bins 
fully  60 ""f  will  pass  through  a  1-in.  mesh. 

Coke  comes  from  several  sources.  It  contains  from 
18  to  26'r  ash,  averaging  2.3V,  and  physically  it  will 
grade  from  fair  to  inferior.  Clay  suitable  for  smeltery 
use  is  found  in  abundance  near  the  works. 

Shipments  of  outside  ores  arrive  on  steamers  or 
barges  in  amounts  ranging  from  a  few  tons  to  2500 
tons.  The  amount  taken  for  a  sample  and  the  method 
of  procedure  are  varied  to  meet  requirements.  Hidden 
Creek  ores  are  lotted  in  40-car  lots  weighing  approxi- 
mately 1000  tons.  An  automatic  sampler  at  the  mine 
cuts  out  r-,  of  the  crushed  ore  which  is  then  sent  to 
the  sampling  mill  at  the  smeltery.  As  the  ore  is 
usually  smelted  before  its  analysis  can  be  obtained,  a 
close  examination  is  made,  as  it  is  dumped  into  the 
bins,  for  the  purpose  of  estimating  approximate  per- 
centages of  SiO,  and  the  general  character  of  the 
silica,  whether  "clean"  or  "dirty,"  and  if  dirty,  whether 
due  to  gangue  or  included  wa.ste.  This  inspection  ap- 
plies particularly  to  No.  1  ore  and  is  extremely  useful 
in  detecting  radical  changes  which  might  otherwise 
manifest  themselves  in  a  disarranged  furnace. 

Analyses  of  Furnace  Charges  and  Products 

No.  1  and  No.  2  ores  are  treated  in  equal  propor- 
tions and  ordinarily  such  a  half-and-half  mixture  re- 
quires flux  of  a  basic  nature.  The  basic  ingredients 
used  consist  of  matte,  limerock  or  oxidized  iron  ores. 
It  was  the  former  practice,  while  smelting  about  45,- 
000  tons  of  ore  a  month,  to  convert  the  first  fall  of 
matte.  The  amount  of  matte  thus  made  in  excess  of 
what  the  converters  could  handle  was  poured  out,  sent 
to  the  bins  and  resmelted  on  the  regular  ore  charge  in 
amounts  ranging  from  5  to  15'f  of  this  charge.  The 
addition  of  resmelted  matte  u.sually  called  for  more 
SiO,  in  the  charge  which  was  supplied  with  quartz, 
thereby  increa.ting  the  proportion  of  free  SiO,.  The 
accompanying  table  gives  a  typical  analysis  of  the 
charge,  slag  and  matte;  the  proportions  used  in  such 
a  charge  are:  No.  1  ore,  43.6 •■  r  ;  No.  2  ore.  43.6 "^ <  ; 
matte,  S.T^r  ;  quartz,  4.1  V.  The  Fe  oxidized  is,  69*^,  ; 
coke  to  charge.  3.8"^;  ;  matte  fall,  23.4  V.  This  charac- 
teristically pyritir  charge  ran  well  an  long  as  the  ores 
remained  fairly  rlonn  and  not  too  unsteady  in  com- 
position. By  hard  driving  the  three  converter  stands 
were  just  about  able  to  produce  the  required  amount  of 


copper  from  an  average  16%  Cu  matte  when  smelting 
about  45,000  tons  of  ore  a  month.  Later,  however,  in- 
creased ore  tonnage  made  it  necessary  to  supply  con- 
verter matte  of  a  higher  grade.  This  was  accomplished 
by  devoting  one  furnace  to  matte  concentration,  and 
part  time  only  is  nscessarj-  when  three  furnaces  are 
in  operation;  but  with  four  furnaces  in  operation  it 
takes  one  furnace  full  time  to  regrade  matte  from  the 
other  three. 

Under  present  practice  the  half-and-half  mixture 
of  No.  1  and  No.  2  ores  is  smelted  with  limerock  or 
oxidized  iron  ores  or  both.  The  addition  of  these  basic 
materials  to  the  charge  is  subject  to  frequent  changes 
in  much  the  same  way  as  quartz  is  raised  and  lowered 
in  ideal  pyritic  smelting  of  heavy  sulphides.  The 
analysis  of  a  charge  typical  of  the  present  practice  is 
given  in  the  accompanying  table,  the  components  of 
which  are:  No.  1  ore,  44.4 ""r  ;  No.  2  ore,  44.4^f ; 
magnetite  ore.  5.6V  ;  limerock,  5.6'^r.  The  Fe  oxidized 
is,  63.0V  ;  coke  to  charge,  5.&''c ;  matte  fall,  21.1  per 
cent. 

The  use  of  "ready"  bases  such  as  CaO  and  oxidized 
Fe  for  flux,  instead  of  matte  wherein  the  Fa  rrust  b9 
oxidized  to  become  available,  is  dictated  by  the  increase 
in  proportion  of  silicates  in  the  ores  and  the  disturbing 

ANALYSES  OF  ORES.   FURNACE  CHARGES  AND   PRODl"CTS 

Cu  Insol.    SiO,       Fc       Fi-O  CaO  S  AI.O.  .Mird 

Analysis  of           %  %         <"<.          %          Tc  ""c  ">  V,  '', 

Ore  No  I  (current).  2  00  23  9     20  8     30  8  5  4  30  7  4  0  19 

(Ire  No  I  A.   .           2  80  17  3     14  7     33  3  5  2  34  2  2  5  0  6 

Ore  No.  I  B               2   19  27  4     23  4     29  5  5  5  29  I  3  9  lb 

Ore  No.  I C                2  40  12  0     10  4     34  9  5  0  38  8  13 

Ore  No.  ID                164  310     27  3     28  2  J  4  28  9  5  7 

OreNo.  2(curr.nO.  2   13  29  2     27  8  3  5  21  0  8  0  4  4 

Or- No.  2?:                2  32  34  6     26  9     27  5  3  7  20  7  6  8  4  1 

Ore  No.  2  F 2   13  40  2     32  4     25  4       .  3  0  17  3  8  7  4  0 

Quartz-Schist  Ore     0  79  52  9     46  2     19  8  4  0  16  I  5  7  2  7 
Outeido  Ores: 

Midas 4  3  47  6     37  3     19  4  I   5  17  6  8  5  6  1 

Maen  titc 18  214     14  0     470  50  35  50  55 

Hematite                    36  146      117     50  0  17  09  40  21 
Cu.«tom    siliceous.   50  593364109  22  38  58  78 
.Swamp  Point  Lime- 
stone .50..  50  0  20 
Smelting  Results  with  8.7%  of  Matte  on  Charge: 

Charge     3  14  22  5     30  J  J  8  26  2  4  0  2  1 

Slag                            0  28  37  0                44  4  6  3  ....  6.6  3  4 

Matte      16  0  

Present  Practice  with  no  Matte  on  Ore  Charge: 

Charge   2  05  23  0     28  9  6  3  24  6  6  1  3  1 

Slag       0  18  ...       35  6                 38   I  9  8  9  4  5   1 

Matte  110        

degree  to  which  they  fluctuate  in  analysis.  This  is 
especially  the  case  where  AlO,  is  one  of  the  variables 
and  too  close  an  adherence  to  pyritic  conditions  is 
bound  to  cause  trouble.  Slags  commonly  carry  about 
lO*:?-  Al^O,  but  occasionally  go  to  12'^r  or  beyond,  the 
effect  of  the  higher  A1,0,  content  is  to  increase  coke 
consumption,  decrease  oxidation  and  render  the  fumac? 
more  susceptible  to  irregularities  of  an  unfavorable 
nature.  Limerock  is  nearly  always  in  the  charge,  be- 
cause, aside  from  its  beneficial  effect  on  diluting  and 
increasing  the  fluidity  of  the  slag,  it  reduces  resistance 
to  the  blast  and  .seems  to  keep  the  crusts  undercut 
thereby  mitigating  the  evils  of  incrustation. 

Magnetite  ore  in  amounts  ranging  from  5V  to  IB*^,  . 
usually  forms  part  of  the  sulphide-ore  charge.  There 
is  no  trouble  in  effecting  the  proper  reduction  of  Fe.O, 
in  spite  of  presumably  unfavorable  furnace  conditions, 
namely,  rnpid  running  and  oxidizing  atmosphere  in  the 
focus.  Furnaces  have  run  steadily  on  a  charge  con- 
sisting of  sulphide  ores  87J'^, ,  magnetite  ore  121%. 
and  5V  of  good-grade  coke,  with  .satisfactory  results. 
Some  Fe.O,  escapes  reduction  and  finds  its  way  into  the 
matte,  but  rarely  causes  tap  hole  troubles  in  the  settlers. 
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Various  outside  ores  of  a  siliceous-aluminous  nature 
are  sometimes  smelted  in  small  quantities  in  the  regular 
charges.  Usually,  however,  a  special  charge  is  made  up 
for  their  disposal  and  smelted  in  one  furnace  only. 

Local  Quartz  Used  in  Concentrating  Matte 

In  concentrating  first  matte  to  converter  grade,  local 
quartz  is  the  main  source  of  silica.  As  before  stated 
it  seems  to  run  to  fines  and  greatly  increases  incrusta- 
tion troubles,  but  fortunately,  in  this  regard,  the  ratio 
of  concentration  is  not  required  to  be  high.  Hidden 
Creek  siliceous  ores  frequently  replace  part  of  the 
quartz  and  help  to  coarsen  the  charge.  Limerock  also 
forms  part  of  the  charge.  Converter  matte  averages 
between  20  and  25%  Cu,  and  slag  from  matte  concen- 
tration will  average:  Cu,  0.30%;  SiO„  37.0%;  FeO, 
45.0%  ;  and  CaO,  8.0  per  cent. 

In  furnaces  Nos.  1,  2  and  3  the  charge  column  is 
carried  about  12  ft.  above  the  tuyeres;  in  furnace  No. 


the  common  main  and  the  bustle  pipe  and  is  connected 
to  a  meter  reading  the  number  of  cubic  feet  of  air  per 
minute. 

An  ore  furnace  smelts  on  an  average  about  850  tons 
ore  per  day  but  sometimes  exceeds  1000  tons.  The 
amount  of  matte  produced  is  greater  and  its  disposal 
at  times  a  serious  factor,  especially  when  rapid  running 
and  low  oxidation  combine  to  cause  a  prolific  fall. 
Furnace  crucibles  are  lined  on  the  bottom  and  sides  with 
chrome  brick.  The  breast  jacket,  which  is  made  of  con- 
verter copper,  cast  around  pipe  coils,  did  not  give  much 
life  until  the  practice  of  bushing  the  outlet  with  2  in. 
of  chrome  brick  was  introduced.  This  protects  the 
metal  against  the  cutting  effect  of  the  matte  and,  by 
renewing  the  brick  whenever  the  furnace  is  down,  an 
unlimited  life  of  the  breast  jacket  appears  possible. 

Low-grade  matte  from  the  ore  furnaces  goes  to  beds 
situated  on  the  slag  dump  in  front  of  the  building. 
On  furnaces  Nos.  1,  2  and  3  a  system  of  brick-lined 


granby  sampling  mill 

4,  which  is  5  ft.  deeper,  a  15-ft.  charge  column  is 
carried.  Less  incrustation,  smoother  running  and  longer 
campaigns  seem  to  be  the  rule  with  this  furnace — 
attributed  partly  to  the  greater  fall  and  consequent 
better  spreading  of  the  charge. 

Under  average  conditions  of  ore  charge,  a  furnace 
will  take  about  900  cu.ft.  of  air  per  min.  per  ft.  of 
furnace  length  at  48  oz.  pressure.  A  matte-concen- 
trating furnace  runs  more  openly  and  receives  sufficient 
blast  at  lower  pressures.  Numerous  analyses  of  gas 
issuing  from  the  12-ft.  ore  column  as  well  as  from  the 
15-ft.  ore  column  show  little  if  any  free  oxygen.  The 
volume  of  blast  going  to  the  different  furnaces  is  as- 
certained by  means  of  Pitot  tubes.  Each  blast  pipe  has 
one  of  these  tubes  inserted  at  a  suitable  point  between 


SINTERING   PLANT  AT  ANYOX,  B.  C. 

launders  spanning  the  crane  aisle  permits  the  matte  to 
run  directly  from  settler  to  bed.  The  maximum  dis- 
tance thus  traversed  by  molten  matte  is  about  200  ft. 
The  No.  4  furnace  being  at  a  lower  level,  has  insufficient 
fall  to  dispose  of  matte  in  this  fashion  and  requires 
the  use  of  ladle  and  crane  to  get  it  into  a  launder 
leading  out  of  doors.  There  are  four  matte  beds  hold- 
ing several  thousand  tons  each,  separated  by  walls  of 
flue  dust.  After  cooling  off  a  bed  with  water,  it  is 
broken  up  to  some  extent  with  a  few  shots  and  re- 
claimed with  a  back-haul,  drag-line  scraper-digger,  as 
already  described  in  the  JourvxiL' 

The  grade  of  matte  converted  over  a  period  of  12 
months  averaged  21%  copper.    Converter-slag  analyses 
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were:  Cu.  2.0<"r ;  silica,  25.0^r ;  FeO.  64.8^r.  The 
blister  copper  averaged  99. 25''^  Cu.  Siliceous  flux  is 
mostly  quartz,  while  cooling  material,  of  which  a  con- 
siderable amount  is  used,  is  derived  from  furnace 
cleanings,  sweepings,  converter  flue  dust  and  siliceous 
mine  ore.  The  converting  department  is  being  enlarged 
by  the  addition  of  135  ft.  of  building  to  house  two 
20-ft.  Great  Falls  type  converters.  The  copper-casting 
machine  will  be  enlarged,  and  a  straight-line  machine 
for  casting  converter  slag  is  also  to  be  installed.  Con- 
verter slag  will  be  skimmed  into  slag-pot  cars  instead 
of  ladles  and  will  be  taken  to  the  slag-casting  depart- 
ment, cast  into  slabs  and  returned  to  the  blast  furnaces. 
It  is  intended  to  send  to  the  converting  department 
the  first  smelting  matte  irrespective  of  grade,  using 
the  large  converters  for  concentration  and  finishing  in 
the  12-ft.  converters,  thus  allowing  all  four  furnaces  to 
operate  on  ore. 

There  is  a  large  tonnage  of  concentrating  ores  in 
the  various  mines  of  the  company,  and  a  great  doal  of 
experimental  work  has  been  done  with  these  ores  during 
the  last  two  years.  There  is  being  installed  at  present 
a  100-ton  experimental  flotation  unit  to  obtain  further 
data  with  respect  to  the  handling  of  these  ores. 

Flue  Dust,  Settling  and  Sintering 

The  9-ft.  downtakes  of  the  blast  furnaces  lead  into 
a  settling  chamber,  225  ft.  long,  50  ft.  wide  and  30 
ft.  high;  this  is  a  steel  .structure  with  brick  walls, 
having  three  rows  of  hopper  bottoms  each  served  with 
tracks  for  dust  removal.  This  chamber  has  deflecting 
baffles  at  each  downtake  for  the  purpose  of  reducing 
air  currents  and  distributing  the  gases;  and  it  will  also 
have  suspended  wires  to  give  a  better  settling  of  flue 
dust.  The  back  wall  will  have  hobs  leading  to  a  breech- 
ing, after  the  manner  of  steam  plants,  thence  to  a  20 
X  20-ft.  flue  400  ft.  long  running  up  the  hill  to  a  rein- 
forced-concrete  stack  22  ft.  in  diameter  by  153  ft.  high. 
The  elevation  at  the  base  of  the  stack  is  280  ft.  and 
the  elevation  at  the  top  of  the  stack  is  433  ft.  above 
mean  tide.  The  top  of  the  stack,  measured  above  the 
feed  floor,  is  288  feet. 

The  converter  stacks  will  lead  directly  to  a  brick- 
and-steel  chamber,  2')  x  20  ft.,  having  two  rows  of 
hoppers  with  tracks  below  for  dust  collection.  Baffles 
and  breeching  are  the  same  as  in  the  big  chamber, 
and  the  flue  leads  to  the  main  flue  and  thence  to  stack. 

Flue  du.st  is  made  amounting  to  about  4%  of  the  ore 
smelted  and  a  sintering  machine  of  the  Greenawalt 
type  has  been  installed  for  handling  this  material.  The 
dust  is  brought  in  cars  drawn  by  an  electric  locomo- 
tive, dumped  into  concrete  bins  feeding  to  a  24-in. 
conveyor  belt  which  leads  to  a  bin  directly  over  the 
rrechnnical  mixer — in  this  case  an  ordinary  cement 
mixer.  The  flue  du.st  is  moi.stened  to  the  proper  degree 
and  elevated  to  bins  over  a  specially  cf)nstructed  charge 
car.  There  is  one  bin  for  crushed  limcrock  and  one 
for  the  material  to  be  sintered — either  flue  dust  or 
concentrates.  The  limerock  is  laid  on  the  grates  first 
and  flue  dust  over  this  until  the  pan  is  full.  The  sinter- 
ing charge  is  then  ignited,  down  draft  being  used. 
Wlien  the  material  is  sintered,  the  pan  is  turned  over 
on  its  trunnions,  the  product  falls  on  breaker  cars,  and 
thence  into  bins  from  which  charge  cars  take  it  to  the 


furnaces.  The  fines  are  returned  to  mixer.  The  pan 
is  8  ft.  wide,  12  ft.  6  in.  long  and  9  in.  deep,  and  has 
a  capacity  of  100  tons  per  24  hours. 

Ore  Storage  and  Sampling 

The  furnace-charge  bins  are  of  heavy  wood  construc- 
tion, with  two  ore  alleys  underneath  and  chutes  on  both 
sides  of  the  alley  to  deliver  into  the  charge  cars.  On 
the  outside  of  the  regular  charge  bins  there  is  a  row 
of  sample  bins.  The  charge-bin  structure  is  72  ft.  wide 
by  320  ft.  long  and  is  suitably  divided  into  pockets. 
There  is  storage  for  525  tons  of  coke,  2575  tons  of 
secondaries,  2340  tons  of  flux  and  8600  tons  of  ore.  The 
bins  are  served  on  top  by  five  lines  of  track  all  leading 
to  the  main  high  line  and  everything  coming  to  the  bins 
is  weighed  over  80-ton  track  scales.  Weighing  hoppers 
for  coke  and  limerock,  and  track  scales  for  ore  comprise 
the  weighing  system  for  furnace  charges. 

The  sampling  mill  is  a  heavj-,  wooden  structure  hav- 
ing five  floors  served  by  man  elevators  and  is  well 
lighted.  It  is  situated  at  the  furnace  end  and  alongside 
the  bins.  The  design  is  such  that  the  sample  will  feed 
to  the  main  crusher  from  the  sample  bins  by  means  of 
a  30-in.  conveyor  belt.  All  crushers  are  of  the  Blake 
type  and  the  samplers  are  of  the  improved  Snyder  type. 
Ore  is  fed  by  belt  to  an  18x36-in.  breaker,  crushing  to 
3  in.,  and  is  then  elevated  to  the  top  of  the  mill  where 
a  60-in.  sampler  takes  a  lOV  cut.  This  sample  is 
crushed  to  pass  through  a  1-in.  ring  by  a  10  x  16-in. 
crusher.  Another  lO'^f  cut  is  then  taken  which  goes 
to  14x40-in.  rolls  and  is  crushed  to  5-in.  size.  A  lO^r 
sample  is  again  taken  and  goes  to  10  x  18-in.  rolls,  where 
it  is  crushed  to  \-\n.  size.  From  this  product  a  fina' 
10<^r  cut  is  taken  for  samples  to  pipe  sampler  or  to 
sampling  floors.  The  large  elevator  has  8  x  14-in. 
buckets  and  the  reject  elevators  7  x  9-in.  buckets.  The 
mill  is  designed  so  that  all  rejects  go  to  a  conveyor  belt 
and  thence  out  over  the  receiving  bins,  and  by  a  system 
of  chutes  to  any  desired  bin.  Th3  final  sample  is  taken 
to  the  assay  oflice  and  is  dried  and  bucked  down  for 
analysis  and  assay. 


Dip  Mold  for  Bullion  Samples 

At  the  smeltery  of  the  Ohio  &  Colorado  Smelting  and 
Refining  Co.,  at  Salida,  Colo.,  the  dip  mold  shown  in  the 
accompanying  illustration  is  employed  for  taking  sam- 
I)les  of  bullion.     The  mold,  developed  and  successfully 


HIP  MOLD  FOR  BULI.IKX   SAMTLKS 

used  at  this  plant,  will  take  10  clean  gum-drop  .samples 
from  a  kettle  of  bullion  at  one  dip,  each  weighing 
approximately  one-half  a.ssay  ton.  The  buttons  are 
weighed  up  by  the  assayer  without  trimming. 
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Quality  of  Iron  for  Anode  Molds 

The  life  of  anode  molds  made  from  cast  iron  is  greatly 
dependent  upon  the  percentages  of  sulphur  and  phos- 
phorus contained  in  the  iron.  The  proportion  of  these 
elements  is  directly  controlled  by  the  grade  of  pig  iron 
selected.  In  casting  molds  a  charge  is  usually  made  up 
as  follows:  Equal  quantities  of  pig  iron  and  old  molds 
are  used,  and  the  coke  amounts  to  from  8  to  12%  of  the 
charge;  in  wheeling  in  the  charge  the  men  figure  one- 
quarter  of  the  entire  bulk  to  be  the  correct  amount  of 
coke. 

A  mold's  unfitness  for  further  use  is  usually  due  to 
one  of  two  causes:  (1)  The  iron  is  "soft"  and  the 
grains  of  carbon  large,  and  the  mold  becomes  burned  out 
at  a  point  where  the  molten  copper  first  strikes  the  iron, 
forming  a  groove  so  deep  that  final  shape  of  casting  is 
unsuitable;  (2)  a  much  larger  number  of  molds  are  lost 
through  breaking,  due  to  the  iron  being  in  a  condition 
known  as  "hot  short"  or  "cold  short,"  or  by  the  expan- 
sion and  contraction  strains  produced  by  sudden  heat- 
ing or  cooling.  Phosphorus  causes  iron  to  be  hot  short, 
and  sulphur,  cold  short. 

Mold  Service  in  Tons  Cast 

In  figuring  the  life  of  a  mold  in  tons  of  copper  metal 
cast,  the  number  of  new  molds  put  into  use  each  month 
is  considered  as  the  number  used  up.  The  records  of 
the  service  of  molds  in  use  in  an  Eastern  refinery,  were 
kept  on  a  basis  of  the  entire  production  of  anode  copper 
in  the  plant  and  the  replacement  of  broken  molds.  A 
comparison  of  two  periods  will  show  the  wide  variation. 
In  one  month  138  molds  were  used  for  a  production  of 
9745  tons,  or  an  average  of  70.5  tons  per  mold.  Another 
month's  average  showed  far  m.ore  favorable  results,  be- 
ing 5988  tons  cast  with  13  molds  put  out  of  commission, 
or  an  average  of  460.6  tons  per  mold.  These  represent 
the  extremes.  An  average  of  eight  months  reported 
shows  that  576  molds  were  used  in  producing  60,604  tons 
of  anodes,  or  an  average  of  105.2  tons  per  mold.  Still 
further  figures  representing  the  rapid  change  in  dura- 
tion of  service  are  shown  by  the  mold  costs  per  ton  of 
copper  produced,  for  three  consecutive  months,  which 
were  as  follows:  $0,119,  $0,196  and  $0,205,  showing 
how  these  charges  nearly  doubled  on  account  of  cor- 
responding increase  in  breakage. 

Variation  of  Pig  Iron  Analyses 

The  same  brand  of  pig  iron  was  used  during  the  pe- 
riod in  which  the  above  records  were  made,  but  analyses 
of  five  different  shipments  showed  considerable  varia- 
tion which  undoubtedly  corresponded  with  the  varia- 
tion in  life  of  the  molds;  silicon  varied  from  3.82  to 
4.44%,  averaging  4.06%;  manganese  varied  from  0.35 
to  0.42%,  averaging  0.385%;  sulphur  from  0.035  to 
0.065%,  averaging  0.0472%  ;  phosphorus  0.608  to  0.96%-, 
averaging  0.814%-.  In  a  single  instance  where  a  mold 
broke  after  being  used  for  only  two  charges,  or  cast- 
ing about  10  tons  of  anode  copper,  the  parts  of  the 
mold  were  drilled  for  a  sample  and  the  drillings  ana- 
lyzed, showing:  Sulphur,  0.097%;  phosphorus,  l.Ol^c; 
silicon,  2.82%;  manganese,  0.23  9o,  which  amply  illus- 
trates the  influence  of  high  sulphur  and  phosphorus.  In 
this  case  the  quantities  of  these  elements  were  even 
higher  than  the  pig  iron  used.    This  may  be  accounted 


for  by  a  possible  irregular  bad  batch  of  iron  going 
through  the  cupola,  or  high  sulphur  and  phosphorus 
scrap  being  used,  or,  as  far  as  sulphur  is  concerned, 
possible  absorption  from  the  coke. 

Specifications  for  Pig  Iron  for  Copper  Molds 
It  was,  therefore,  evident  that  it  was  necessary  to  use 
iron  of  certain  specifications,  and  after  several  trial 
shipments  the  following,  regarding  quantities  of  sul- 
phur and  phosphorus,  were  decided  upon:  Quantity  of 
phosphorus  present  not  to  exceed  0.25%,  and  sul- 
phur not  to  exceed  0.025%.  Amount  of  silicon  was 
specified  to  be  not  less  than  a  minimum  of  2.25%, 
and  not  more  than  2.75%,  although  the  silicon  does 
not  seem  to  be  as  important  an  element  as  either 
of  the  others,  but  controls  the  hardness  of  the  iron  and 
fluidity  in  pouring.  It  is  undesirable  in  large  quanti- 
ties and  a  certain  minimum  amount  is  necessary  to  pro- 
duce fluidity.  Manganese  is  not  so  important  in  the 
life  of  molds  but  acts  as  a  deoxidizer  and  reduces  the 
amount  of  sulphur. 

Results  from  using  iron  of  the  above  specifications 
showed  a  distinct  increase  in  the  life  of  the  molds, 
amounting  to  more  than  a  hundred  per  cent.  Records 
for  one  month  after  introduction  of  the  above  pig  iron 
showed  an  average  of  208  tons  of  anode  copper  per 
mold,  which,  in  comparison  with  the  previous  average 
of  105  tons  for  an  eight-month  period,  is  decidedly 
favorable.  It  was  further  provided  that  any  iron  which, 
in  the  purchaser's  opinion,  seriously  fails  to  meet  the 
above  specifications  may  be  rejected  at  seller's  expense 
or,  if  accepted,  may  be  paid  for  at  a  price  proportional 
to  the  service  of  the  iron. 


Smelting  a  Copper-Nickel  Ore 
in  an  Electric  Furnace 

Smelting  experiments  made  in  an  electric  shaft  fur- 
nace on  a  copper-nickel  sulphide  ore  from  the  Black 
Forest  were  described  in  Metall  und  Erz,  1916.  by  A. 
von  Zeerleder.  According  to  a  recent  issue  of  the  Journ. 
Soc.  Chem.  Inch,  the  ore  contained  1.39o  Ni,  AA'^'c  Cu, 
14.7%  Fe,  4.5%  S,  and  45%  SiO„  and  had  hitherto 
been  neglected  mainly  on  account  of  the  low  nickel 
content.  The  furnace  product  gave,  on  solidification, 
a  nickel-copper  matte,  below  which  was  a  layer  of  a 
heavy  compound  of  iron,  nickel,  and  silicon,  containing 
only  a  small  quantity  of  sulphur  and  copper.  Experi- 
ments made  on  a  larger  scale  in  a  Girod  electric  furnace 
of  300-kg.  capacity  gave  a  matte  with  4.9%  Ni,  4.1 'c 
Cu,  30.5%  S,  and  60%  Fe,  and  a  ferro  nickel  with 
13.8%  Ni,  0.72%  Cu,  8.37%  Si,  1.32%  S,  and  75% 
Fe.  A  recovery  of  91.3 ^p  of  the  total  nickel  and  77.4% 
of  the  total  copper  in  the  original  ore  smelted  was 
made  in  these  combined  products.  Refining  of  the  ferro- 
nickel  to  a  degree  suflicient  to  allow  its  use  in  the 
manufacture  of  nickel-steel  can  be  carried  out  without 
difficulty.  The  addition  of  5""^  of  iron  scale  and  an 
equal  quantity  of  lime  suffices  to  reduce  the  sulphur 
contents  to  a  harmless  amount. 


Nitrate  of  Soda  Production  in  Chile  for  the  half-year 
ended  June  30  is  estimated  at  1,463,900  gross  tons.  There 
were  122  oficinas  in  operation  and  52  idle.  Exports  for  the 
half-year  were  679,000  tons  to  the  United  States  and  526,000 
to  Europe  or  1,205,000  tons,  against  1,330,000  tons  last  year. 
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ELECTROLYTIC   ZINC   REFINERY   OK  THE  ANACONDA    COPPER  MINING  CO.  AT  GREAT  FALLS.  MONT— CAPACITY 
OF  6.000,000  LB.  MONTHLY  BEING  INCREASED  TO  10,000,000   LB.  PER  MONTH 


ELECTRIC-POWER   SUBaTATION   FOB   ZINC   PLANT   AT  OREAT  FALLS.  MONT 
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GENERAL  VIEW  OP  ELECTROLYTIC   COPPER  REFINERY    OF  THE  ANACONDA  COMPANY  AT  GREAT  FALLS, 
MONT.— CAPACITY,   20,000,000   LB.   PER  MONTH 


REFINING   FURNACES  AND   CHARGING   MACHINE  IN   THE  ANACONDA   REFINERY   AT   GREAT    FALLS,   MONT. 
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LEAD  SMELTING  WORKS  OF  THE  ST.  LOUIS  SMELTING   AND  REFINING  CO.,  COLLINSVILLE,  ILL. 

Formerly  the  lead  in  the  Mississippi  Valley  was  treated  as  nonargentiferous,  but  in  recent  years  several  companies  have  put 
in  desilver.ng  plants.  The  Collinsville  plant  desilverizes  about  1  to  2  oz.  of  .silver  per  ton.  and  produces  an  especially  pure  lead 
for  the  manufacture  of  white  lead.  Galena  concentrates  of  over  68  Ci  lead  are  treated  by  the  Newnam  hearth  process,  which  over- 
comes the  disadvantages  of  the  old-style  Scotch  hearth.  The  great  drawback  of  the  open  hearth  is  the  extremely  severe  working 
conditions  owing  to  the  intense  heat  and  exposure  to  fumes.  The  leading  advantages  cited  for  the  mechanical  hearth  used  at  this 
plant,  and  shown  on  the  opposite  page,  over  the  old  hand  hearth  are  the  following:  Cool  and  sanitary  hoods,  mechanical  rabblers 
and  lead-well  attachments  that  mold  clean  lead  direct  from  the  hearth  basin  with  little  attention  on  the  part  of  the  furnacemcn. 
Other  advantages  of  the  Newman  mechanical  hearth  for  higher  grade  concentrates  are :  No  flux  required  for  treatment ;  expulsion 
of  95^'  of  the  sulphur;  retreatment  of  all  dust  and  fume  produced,  leaving  gray  slag  as  the  only  product  to  be  sent  to  the  b:a,st 
furnace;  large  reduction  in  slag  and  matte  produced;  total  extraction  of  82  to  Si'/c  of  lead  contents  of  70%  concentrates, 
the  extraction  increasing  with  the  lead  tenor,  practically  eliminating  any  retreatment  of  mattes.  Dwight-Lloyd  machines  are 
used  as  auxiliaries  when  concentrates  lower  than  68%  are  treated 


LIBEHTY  LOAN  MEETING  OF  EMPLOYEES  OF  McGRAW-HILL   PUBLISHING   CO..   INC. 

Al  this  meeting  there  was  unfurled  a  service  flag  with  42  Mars,   showing  that  42  members  of  the  company  have  entered  military 
service.      Since  the  meeting  (our  stare  have  been  added 
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VIKW  OF  RARITAN  COPPER  WORKS  AT  PERTH  AMBOT,    N.   J. 
Carloads  of  Ingots  and  bars  ready  to  be  lightered  to  New  York  and  thence  shipped  to  Europe 


T-IOTTTKR.  "AN\. 


I  '.M,iT,  wiTIf  5(10  T'^N'S  OF  ni'FINTD  rorPFR   AT  TTtE  RARITAX  WORKS  FOR 
T11.V.XSFER  TO  ATLANTIC  LI.NERS 
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The  systematic  disclosure  of  German  duplicity  at 
Washington  is  continued  by  Lansing;  Bernstorff  now 
stands  revealed  as  the  head  of  numerous  plots  against 
American  munitions  plants  and  Canadian  public  works. 
The  coal  situation  is  far  from  satisfactory;  a  short- 
age is  reported  from  many  districts ;  the  Fuel  Adminis- 
tration maintains  that  this  is  only  apparent,  as  more  coal 
has  been  shipped  this  year  than  last.  Dealing  in  20 
staple  foods  by  all  save  small  dealers  will  be  licensed  by 
Hoover  beginning  Nov.  1;  sugar  licenses  are  in  prospect, 
says  Hoover,  unless  Americans  exercise  greater  economy. 
Government  supervision  of  the  foreign-language  press 
has  begun.  The  President  has  set  Oct.  24  as  Liberty  Loan 
day  by  proclamation.  The  powers  of  the  trading-with- 
the-enemy  act  are  vested  in  various  agencies  of  the  Gov- 
ernment. Railroads  in  the  East  are  seeking  higher 
freight  rates  from  the  Inter.state  Commerce  Commis- 
sion.   Work  is  to  be  rushed  on  787  ships  for  the  Navy. 

In  Belgium  the  British  continue  their  methodical 
drive,  advancing  materially  at  each  shock.  In  Russia 
Kerensky  has  appointed  a  coalition  cabinet  and  the  Rus- 
sian Congress  has  agreed  to  act  as  an  advisory  body  to 
the  provisional  government.  The  Germans  have  landed 
troops  on  Oe.sel  and  Dago  islands  in  Riga  Gulf,  pre- 
paring it  is  said  to  move  against  Petrograd;  a  recent 
mutiny  in  the  German  navy  is  reported  to  have  taken 
place;  von  Capelle,  navy  chief,  is  to  resign;  the  Reichs- 
tag discusses  peace.  Argentina  has  stated  that  she 
will  not  break  with  Germany  if  her  flag  is  respected. 


Government  Interference  with  Industry 

The  United  States  is  not  the  only  country  wherein 
the  government  has  interfered  with  the  regular  opera- 
tion of  the  wheels  of  commerce  and  industry  under  the 
guise  of  regulating  things  for  the  most  efficient  conduct 
of  the  war.  Complaints  and  criticisms  come  from  Great 
Britain  that  are  very  similar  to  those  that  are  being 
voiced  here,  while  the  course  of  things  in  Germany  is 
manife.stly  very  much  troubled.  The  following  interest- 
ing communication  appeared  in  The  Evening  Post  of 
New  York  under  caption  of  "Special  Correspondence 
from  Zurich,  Switzerland."  dated  Sept.  10,  1917: 

A  question  which  is  nowadays  being  asked  in  business 
circles  here  is  whether  C'lermany  is  committing  economic 
suicide.  This  <iuestion  is  forcibly  suggested  by  develop- 
ments in  the  "militarizing"  of  shops  and  factories  in  order 
to  save  workmen,  credit,  con)  nnd  raw  materials. 

The  industrial  production  in  each  branch  begins  to  be 
concentrated  in  certain  factories.  Germany  is  divided  into 
flozens  of  military-commander  districts  called  "Armee  Corps 
Bczirkc."  The  miliUiry  authorities  appoint  those  factories 
in  each  branch  which  they  consider  best  fitted  to  take  over 
Ihc  production  of  other  factories  which  they  decide  to  close. 

They  create  in  such  military  commander  districts,  in  one 
hrnnch  aft<r  the  other,  so-called  Zwangs-Syndikate,  com- 
pulsory unions  of  manufacturers.  Onv  tine  day  the  owner 
of  a  factory  receives  a  military  order  to  send  his  workmen, 
law  materials,  and  often  also  part  of  his  machinery  to  some 
competitor  and  In  n'ase  production. 

He  receives  frnm  the  military  authorities  a  guarantee 
that  this  competitor  who  takes  over  his  business  in  this 
manner  will  pay  him  the  lost  proht.    The  manufacturer  can 


be  glad  if  his  former  competitor  appoints  him  as  sales  agent 
of  the  "Zwangs-Syndikate."  Otherwise  he  himself  is  without 
work,  and  the  military  authority  may  send  him  anywhere 
tc  dig  trenches  or  peel  potatoes  in  a  hospital  kitchen.  The 
"Armee  Corps  Komniandant"  has  full  liberty  to  declare 
which  factory  is  best  fitted  for  being  the  concentrated  pro- 
ducer of  a  district  and  which  factory  must  be  closed.  There 
is  no  appeal  from  his  decision. 

The  Berlin  Chamber  of  Commerce  complains  that  in 
hundreds  of  cases  of  such  compulsory  industrial  concentra- 
tion, the  advice  of  this  competent  body  was  not  once  sought 
by  the  Armee  Corps  Kommandant.  But  the  compulsory 
syndicates  not  only  concentrate  production  and  shut  down 
factories;  they  also  distribute  the  produce  to  the  retail 
consumers.  In  the  moment  when,  for  exa-nple,  the  soap 
factories  are  concentrated  they  sell  dii'ectly  to  the  retail 
trade,  and  the  chiefs  as  well  as  the  staflF  of  wholesale  soap 
dealers  are  sent  to  munition  factories,  to  field  work  or  other 
military  slavery. 

It  appears  that  military  commanders  are  highly  pleased 
with  tlie  results  of  this  system,  and  in  many  cases  it  has 
already  been  stated  that  factories  manufacturing  valuable 
export  articles  for  neutrals  were  closed.  One  consequence 
of  this  is  the  damage  to  Germany's  exchange  market.  In 
the  instructions  sent  to  the  owners  of  compulsorily  closed 
shops  and  factories  it  is  expressly  declared  that  also  after 
the  war  the  reopening  of  the  businesses  will  not  be  allowed 
without  military  permission.  Much  of  the  national  resources 
in  the  way  of  industrial  organization,  adaptation  of  the 
individuals  to  local  markets,  special  knowledge  of  the  wishes 
of  customers,  special  qualification  for  doing  better  work, 
ai'e  thereby  destroyed   from   one  day  to   the   other. 

Small  towns,  where  the  workmen,  owning  a  plot  of  ground 
and  living  in  their  own  houses,  can  work  more  cheaply  and  so 
form  a  valuable  asset  in  international  competition  through 
low  prices,  become  depopulated  from  one  d.iy  to  the  other. 
Industrial  secrets  become  worthless;  the  special  training 
of  a  staff  of  workmen  and  employees,  perhaps  the  work  of 
many  years,  is  destroyed.  Even  the  factories  which  enjoyed 
the  favor  of  this  military  system  gain  no  advantages.  Their 
output  is  controlled;  they  cannot  maintain  the  quality  of 
the  product;  it  is  diminished  automatically  by  the  lack  of 
competition.     The  trademarks,  made  so  well  known  to  the 

fiublic  through  heavy  expenses  in  advertising,  become  worth- 
ess,  for  all  products  sold  by  the  compuLsory  state  syndi- 
cates are  sent  out  w^ithout  trademarks  and  without  any 
individual  sign  of  the  manufacturer. 

Perhaps  these  military  commanders  believe  that  they 
are  acting  in  the  national  interests  of  Germany.  They  have 
the  militaristic  mentality,  and  believe  that  the  destruction, 
or,  better  said,  the  suicide  of  German  wealth,  is  a  small 
sacrifice  compared  with  the  value  of  a  military  victory.  But 
it  is  certain  that  the  majority  of  German  manufacturers 
and  German  merchants  think  otherwise.  Here  in  Switzer- 
land it  is  observed  that  German  manulacturers  with 
Ijranchts  in  neutral  countries  concentrate  their  production 
in  the  neutral  countries,  and  gradually  liquidate  their  Ger- 
man business.  Their  attitude  is  a  silent  critici.sm  of  the  sys- 
tem of  the  military  authorities.  In  the  time  of  peace  this 
economic  suicide  will  have  the  worst  consequences. 

Trading  With  the  Enemy 

The  Trading-with-the-Enemy  Act,  recently  signed  by 
the  President,  was  framed  on  the  broad,  legal  ground 
that  in  time  of  war  nil  commerce  between  territories  of 
belligerents  is  contrary  to  public  policy,  save  as  .specifi- 
cally permitted  by  the  Government.  The  provisions  o. 
the  Act  apply  to  nil  persons  in  Germany  or  in  territory 
occupied  by  her  forces;  to  persons  in  countries  allied 
with  Germany;  to  persons  outside  of  Germany  but  do- 
ing business  therein;  natives  or  .Hubjccta  of  Germany, 
residing  outside  of  it  nnd  doing  no  business  there,  are 
not  affected  except  as  the  President  may  proclaim. 
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Among  the  things  specifically  prohibited  are  the  fol- 
lowing: Dealing  in  property  and  extending  credit  on 
it  as  security;  making  new  contracts  or  completing 
those  existing  on  Apr.  6,  1917;  drawing,  accepting, 
paying,  presenting  for  acceptance  or  payment,  and  in- 
dorsing evidences  of  dept;  paying,  satisfying,  compro- 
mising or  securing  debts.  A  subject  of  Germany  cannot 
with  knowledge  or  reasonable  cause  for  knowledge  be 
carried  into  the  United  States,  or  out  of  it;  or  between 
ports  of  other  countries  on  American  vessels.  Com- 
munication with  Germany  by  mail,  wireless  or  otherwise 
is  forbidden. 

The  powers  vested  in  the  President  by  the  act  have 
been  pat  into  effect  by  proclamation.  The  President  has 
createJ  a  board  to  censor  all  means  of  communication 
with  .^oreign  countries;  censorship  of  the  foreign  Ian- 
gauge  press  is  vested  in  the  Postmaster  General.  The 
Exports  Administrative  Board  is  replaced  by  a  new 
body,  the  War  Trade  Board,  which  will  supervise  ex- 
ports and  imports  and  consider  licenses  to  trade  with 
enemy  firms.  It  will  consist  of  Vance  C.  McCormick, 
chairman,  representing  the  Secretary  of  State;  Dr. 
Alonzo  E.  Taylor,  representing  the  Secretary  of  Agri- 
culture; Thomas  D.  Jones,  representing  the  Secretary 
of  Commerce ;  Beaver  White,  representing  the  Food  Ad- 
ministrator; Frank  C.  Munson,  representing  th3  Sh'p- 
ping  Board ;  and  a  representative  of  the  Secretary  of  the 
Treasury;  yet  to  be  named.  All  but  the  Treasury  repre- 
sentative are  now  members  of  the  Exports  Admin '.stra- 
tive  Board,  whose  work  hereafter  will  be  done  by  tha 
Bureau  of  Exports  of  the  War  Trade  Board. 

Foreign  insurance  companies  in  the  United  States 
are  to  be  licensed  by  the  Secretary  of  the  Treas- 
ury. Patents,  trademarks  and  copyrights  are  ex- 
pressly excepted  from  the  prohibitions  declared  and 
may  be  secured  by  Germans,  as  heretofore,  provided 
Germany  grants  a  reciprocal  privilege  to  Americans. 
If  conditions  prevent  Germans  from  filing  applications 
therefor,  a  period  of  14  months  is  allowed  after  the  war 
in  which  such  action  may  be  taken.  Licenses  to  use 
German-owned  American  patents  may  be  issued.  Su- 
pervision over  enemy  patents  is  assigned  to  the  Federal 
Trade  Commission. 

The  President's  order  defines  the  powers  of  the  alien 
property  custodian  to  act  as  trustee  for  all  enemy  prop- 
erty within  the  United  States  or  to  issue  licenses  ex- 
empting enemy  companies  from  his  supervision.  An 
appointment  for  this  position  will  be  made  soon.  The 
custodian  may  require  a  transfer  to  himself  of  any  prop- 
erty held  for  or  debt  owed  to  an  enemy  or  enemy  ally, 
and  any  person  so  holding  any  property  or  so  owing  any 
money  may  transfer  the  same  to  the  custodian  with  his 
consent.  Property  or  money  so  transferred  to  the 
custodian  will  be  held  until  the  end  of  the  war  and  then 
dealt  with  as  Congress  shall  direct.  All  funds  or  ready 
money  may  be  invested  in  Liberty  bonds  and  held  in  such 
form.  The  President  has  delegated  to  the  Attorney- 
General  the  power  to  direct  the  payment  of  claims 
against  enemy  property  in  the  hands  of  the  custodian, 
upon  the  consent  of  all  persons  interested.  All 
corporations,  trustees,  etc.,  issuing  shares,  etc.,  must, 
within  60  days  after  the  Act  became  law,  transmit  to 
the  custodianji,  sworn  lists  of  shareholders,  oflScials, 
directors,  etc.,  with  a  statement  of  the  extent  of  their 
interests  in  the  corporation. 


Navy  To  Purchase  Own  Supplies 

The  Navy  will  continue  to  maintain  its  own  purchas- 
ing system  instead  of  merging  it  with  the  War  Indus- 
tries Board,  it  has  been  decided.  The  question  in- 
volved was  whether  or  not  the  Board's  plan  of  non- 
competitive, secret  bidding  which  applies  to  the  Army 
and  other  branches  would  apply  to  the  Navy.  Repre- 
sentatives of  the  latter  claim  that  this  method  as  prac- 
ticed by  the  Board  is  costing  the  country  millions.  The 
New  York  Sun  cites  the  following  cases : 

The  War  Industries  Board  refused  to  give  specifications 
or  accept  bids  from  a  well-known  nanufacturer's  agent 
here  for  a  $3,000,000  order  on  the  ground  that  he  was  a 
"iniddleman"  and  the  board  has  a  rule  against  dealing  with 
"middlemen. "  A  few  days  later  an  order  was  placed  with 
the  manufacturer  direct  for  precisely  the  same  material, 
at  a  difference  in  price  of  nearly  $800,000  in  favor  of  the 
manufacturer.  The  samples  upon  which  the  order  was 
placed  were  precisely  the  same.  The  only  difference  was 
that  the  Government  order  was  for  $7,000,000  instead  of 
$3,000,000. 

A  second  case  involves  the  direct  purchase  of  $2,000,000 
worth  of  shoes  by  the  War  Industries  Boai-d.  The  bulk  of 
this  supply  has  been  purchased  at  prices  ranging  from 
$4.74%  a  pair.  Identically  the  same  shoes  from  identically 
the  same  manufacturers  would  have  been  had,  according  to 
the  navy  representatives,  for  $4.65  a  pair  if  the  agents  had 
been  able  to  bid. 


Railroading  in  France 

Within  20  days  after  the  War  Department  delivered 
designs  for  special  locomotives  and  cars  for  the  troops 
in  France,  the  first  of  680  engines  and  the  first  of 
6000  cars  were  ready  for  shipment,  according  to  a  state- 
ment from  Washington.  The  engines  weigh  166,500  lb. 
and  are  of  the  eight-wheel-drive  type,  having  great  trac- 
tion. They  are  lighter  than  the  American  standard  as 
French  roads  cannot  carry  the  latter.  The  cars  are 
only  36  ft.  long  owing  to  the  sharp  curves  of  the  French 
roads.  They  have  French  couplings  so  that  they  can  be 
used  in  the  same  train  with  French  cars.  All  equip- 
ment will  be  made  inconspicuous  with  battleship-gray 
paint. 

It  is  understood  that  five  engineer  regiments,  com- 
posed largely  of  railway  men,  will  handle  the  new  equip- 
ment. Flanged  wheel  rims  have  been  provided  for  many 
American  motor  trucks  and  trailers  so  that  they  can  be 
used  on  the  line.  This  scheme  was  tried  by  Pershing's 
forces  in  Mexico  with  good  results.  At  the  main  Ameri- 
can army  base,  among  other  equipment  will  be  a  com- 
plete railway-repair  shop  for  all  classes  of  rolling  stock, 
fitted  for  work  on  both  American  and  French  engines 
and  cars.  Trained  railway  mechanics  of  long  experience 
on  American  roads  will  do  the  work.  Construction  of 
the  shops  is  said  to  be  well  advanced. 


Electrical  Engineers  Wanted  for 
Naval  Reserve 

The  Secretary  of  the  Navy  has  authorized  the  com- 
missioning of  100  graduate  electrical  engineers  as 
lieutenants,  junior  grade,  in  the  Naval  Reserve.  In 
general,  candidates  must  be  citizens  of  the  United 
States,  between  25  and  35  years  of  age  and  graduate 
electrical  engineers.  They  must  have  had  not  less  than 
three  years'  employment  in  electrical  work  since  gradu- 
ation and  must  be  of  character  and  physique  required 
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for  officers  of  the  regular  service.  Pay  and  allowances 
are  approximately:  $2200  at  sea;  on  shore,  $2480. 
There  is  an  additional  allowance  of  $150  for  uniforms 
in  time  of  war.  Eighty-five  nominations  are  to  be  made 
by  each  of  the  following  agencies:  Naval  Consulting 
Board.  National  Research  Council,  American  Institute 
of  Electrical  Engineers.  Upon  receipt  of  the  255  nom- 
inations thus  made  certain  forms  will  be  sent  each 
nominee  to  execute  and  upon  receipt  of  the  executed 
forms  a  Board  of  Naval  Officers  will  select  100  for  ap- 
pointment. The  officers  so  selected  will  be  given  a 
month's  training  and  instructions  on  shore  in  naval 
methods,  customs,  regulations  and  instructions.  Pay 
will  begin  on  date  of  appointment.  Upon  completion 
of  this  training  they  will  be  ordered  to  the  active  fleet 
as  electrical  officers  of  ships  for  a  period  of  at  least 
six  months.  After  this  they  will  be  assigned  to  duty  as 
the  exigencies  of  the  service  may  demand,  excepting 
such  as  may  be  unfitted  for  the  Naval  Senice.  The 
Provost  Marshal  General  has  stated  that  anyone  sub- 
ject to  draft  may  be  released  from  compliance  to  accept 
such  an  appointment. 


Higher  Interest  Rate  on  Deposits 
Not  Advised 

The  expediency  of  raising  the  rate  of  interest  on  de- 
posits from  S-'r  to  AVc  has  been  referred  to  the  Comp- 
troller of  Currency  by  a  number  of  national  banks.  The 
purpose  is  to  reduce  the  inconvenience  that  might  arise 
from  large  withdrawals  of  deposits  for  investment  in 
Liberty  Bonds.  In  reply  the  comptroller  has  stated  that 
4''f  is  a  decidedly  high  rate  for  national  banks  to  al- 
low on  deposits  under  exi.sting  conditions,  and  has  sug- 
gested that  the  banks  take  no  step  in  this  direction 
until  they  can  determine  exactly  what  will  be  the  effect 
of  the  offering  of  Liberty  Bonds  upon  their  deposits. 
The  banks  have  been  further  reminded  that  they  can 
readily  obtain  funds  for  their  legitimate  needs  at  favor- 
able rates  from  the  Federal  Reserve  bank  of  their  dis- 
trict, against  which  money  they  will  not  have  to  carry 
reserve  as  for  deposits.  National  banks,  furthermore, 
generally  have  the  opportunity  of  being  designated  as 
temporary  depositaries  for  the  purchase  money  of 
Liberty  Bonds  .sold  through  them. 


Lift  Steel  Embargo  Against  Japan 

Japan  is  to  be  allowed  sufficient  steel  to  keep  her 
shipyards  at  full  capacity,  it  is  reported  from  Washing- 
ton. In  return  she  will  divert  a  number  of  vessels  now 
building  into  the  transatlantic  trade  with  the  stipula- 
tion, however,  that  they  shall  make  alternate  voyages 
to  Japan.  It  is  practically  agreed  that  the  boats  shall 
be  sent  via  Panama  to  Atlantic  ports  and  thence  with 
cargoes  to  Great  Britain  and  France;  after  making  the 
return  voyage  to  this  countrj-,  they  shall  go  to  Japan 
carrying  ship  steel.  Japan  has  hitherto  maintained  that 
she  could  spare  little  tonnage  without  great  incon- 
venience to  herself.  It  is  likewise  announced  from 
Amsterdam  that  the  Nederland  Steamship  Co.  has 
acquiesced  in  the  American  conditions  for  granting 
bunkering  facilities.  These  provide  that  the  company's 
vessels  for  ever>'  voyage  between  Java  and  the  United 
States  shall  make  a  return  voyage  with  cargoes  ex- 
clusively American  or  partly  Canadian. 


Commandeering  a  Plant 

An  Eastern  mill  was  recently  commandeered  and  com- 
pelled to  handle  Navy  work  exclusively.  It  received  the 
following  notification: 

You  arc  hereby  onlererl  to  poatpono  dcliveriea  under  any 
lommprrial  contrntts  you  m;iy  now  have  until  nil  the  ma- 
Icrinl  due  the  Navy  h.Ts  been  delivered.  If  such  action  be- 
comes necessary  the  department  will  direct  the  cancellation 
of  such  contracts. 

You  will  understand  this  to  be  n  commandeerinK  of  your 
tacilities  for  the  Navy,  thus  relieving  vou  from  any  claims 
on  account  of  default  in  delivery  under  your  commercial 
contracts. 

It  w  ,c„,„„.,l  t(,.-.t  this  order  will  be  tnken  by  you  as 
suH  '   it  you   are  advised  that   should   such 

art  iiy,  the  department  will  be  compelled 

to  li ij  are  necessary   to  secure  compliance 

with    these   directions. 

The  company  in  question  has  no  redress.  Until  all 
orders  for  the  Navy  are  ready  for  delivery  it  cannot 
engage  on  any  orders  for  its  customers. 


Wages  Raised  in  Central  Coal  Field 

Bituminous  coal  miners  of  the  central  competitive 
field  have  won  their  fight  for  a  general  wage  increase. 
An  additional  10c.  a  ton  will  be  paid  for  pick  and  ma- 
chine mining,  as  against  the  miners"  first  demand  for 
15c.;  day  labor  will  be  advanced  $1.40  a  day  instead 
of  $1.90  asked;  pay  for  yardage  and  dead  work  vill  be 
increased  15''r  instead  of  20''r  demanded,  liappers 
will  get  75c.  a  day  raise  and  other  boys  $1.  The  agree- 
ment is  to  last  throughout  ♦he  war.  Operators  con- 
sented to  the  new  wages  on  ihe  condition  that  they  be 
absorbed  in  higher  coal  prices.  The  agreement  presages 
a  wage  raise  throughout  the  industry,  as  the  central- 
field  scale  serves  as  the  basis  for  all  other  districts. 


Letter  Postage  Rates  Increased 

The  Post  Office  Department  has  issued  these  instruc- 
tions: 

Postmasters  shall  on  and  after  Nov.  2  see  that  postage  is 
paid  at  the  rate  of  .3c.  an  oz.  or  fraction  thereof  on  letters 
and  other  first-class  matter,  except  drop  letters  and  foreign 
mail. 

Postal  cards  arc  required  to  be  prepaid  '2c.  and  therefore 
the  Ic.  postal  cards  must  hr.ve  u  Ic.  postage  stamp  affixed 
to  them  in  addition  to  the  Ic.  stamp  impressed  on  such 
cards. 

Post  cards  (private  mailing  cards)  bearing  written  mes- 
sages must  have  2c.  postage  prepaid  on  them. 

These  increases  are  in  accordance  with  the  provision.-^ 
of  the  War  Revenue  Bill  recently  signed  by  the  Presi- 
dent. 


May  Penalize  Car  Diversion 

As  a  means  of  keeping  freight  cars  in  active  ser\'ice. 
charges  ranging  from  $2  to  $5  a  day  on  those  diverted 
or  re-consigned  by  shippers  will  be  made  by  the  rail- 
roads, if  the  Interstate  Conmicrce  Commission  grants 
their  appeal.  Without  a  heavy  charge,  the  railroad 
attorneys  told  the  Commi.ssion,  shippers  hold  loaded 
cars  and  change  destinations  and  consignments  at  will, 
thus  contributing  to  the  congestion  of  the  lines.  One 
of  the  greatest  factors  in  last  winter's  coal  shortage, 
these  attorneys  contended,  was  the  practice  of  shippers 
in  using  coal  cars  for  storage. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent  j 
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Globe-Miami  Strikers  Will  Accept 
Labor  Commission  Award 

The  President's  labor  commission  has  concluded  the 
hearing  of  the  side  of  the  striking  miners  in  the  Globe- 
Miami  copper  district  of  Arizona.  The  state  leader  of 
the  strikers  and  President  Moyer  of  the  International 
Union  of  Mine,  Mill  and  Smelter  Workers  have  unre- 
servedly placed  the  adjustment  of  the  Arizona  difficulties 
in  the  commission's  hands  with  an  unconditional  agree- 
ment to  abide  by  any  decision  the  commission  may  make 
for  maintaining  peaceful  labor  relations  in  that  state, 
at  least  during  the  period  of  the  war. 

The  commission  is  now  hearing  the  side  of  the 
operators  and  the  views  of  other  parties  interested 
When  this  is  completed  it  will  formulate  a  plan  of  set- 
tlement through  the  cooperation  of  all  persons  concerned 
which  it  is  hoped  will  satisfy  all  sides.  The  striking 
unions  concluded  the  presentation  of  their  case  to  the 
commission  by  making  an  unqualified  oflFer  to  go  back 
to  work  immediately  upon  the  agreement  of  the  opera- 
tors to  submit  the  dispute  to  arbitration  by  the  commis- 
sion, and  to  continue  at  work  pending  the  arbitration. 
The  strikers  expressly  stated  that  they  were  eager  to 
do  away  with  any  delay  which  might  be  the  cause  of 
the  slightest  decrease  in  the  normal  production  of  cop- 
per for  the  use  of  the  nation. 


Circumstances  Attending  Passage 
of  Explosives  Bill 

The  Explosives  Bill  became  a  law  under  most  unusual 
circumstances.  It  was  signed  by  the  Vice-President  and 
the  President  after  the  Senate  had  adopted  a  resolution 
agreeing  to  reconsider  the  vote  by  which  the  conference 
report  had  been  adopted.  To  understand  the  situation 
thoroughly,  it  is  necessary  to  have  in  mind  the  history 
of  the  legislation.  The  bill  was  reported  favorably  by 
the  House  committee  after  brief  consideration.  It 
passed  the  House  shortly  afterward,  but  the  Senate 
committee  rewrote  the  entire  bill,  embodying  in  the 
law  certain  of  the  rules  and  regulations  which  had 
been  drafted  tentatively  by  the  United  States  Bureau 
of  Mines.  This  bill  passed  the  Senate.  In  conference, 
the  appropriation  was  reduced  from  $400,000  to  $300,- 
000.  The  price  of  the  license  was  reduced  from  50  to 
25c.  The  conferees  also  eliminated  the  provision  which 
authorized  the  investigation  of  any  explosion  which 
may  have  taken  place  since  the  beginning  of  the  war. 
Numerous  other  minor  changes  were  made,  but  it  was 
this  last  change  that  met  the  determined  opposition  of 
Senator  Walsh  of  Montana,  the  chairman  of  the  Com- 
mittee on  Mines  and  Mining.  He  was  anxious  that  the 
North  Butte  disaster  be  investigated  under  the  author- 
ity of  the  Act. 

The  conferees  had  reached  their  agreement  and  their 
report  had  been  accepted  by  each  House  during  Senator 


Walsh's  absence  from  Washington.  On  his  return  he 
introduced  a  resolution  providing  that  the  Senate  re- 
consider its  vote,  so  that  disasters  since  the  outbreak 
of  the  war  might  be  investigated.  The  Senate  adopted 
the  resolution,  but  the  House  laid  it  on  the  table  after 
Representative  Foster,  the  chairman  of  the  House  Com- 
mittee on  Mines  and  Mining,  had  urged  the  House  not 
to  return  the  papers  to  the  Senate  as  requested  by 
Senator  Walsh's  resolution. 

This  action  on  the  part  of  the  House  was  called  to 
the  attention  of  the  Senate  by  Mr.  Walsh,  who  asked 
that  action  be  taken  to  uphold  the  dignity  of  the  Senate 
in  view  of  the  declination  of  the  House  either  to  comply 
with  the  Senate's  request  or  to  communicate  reason  for 
the  refusal.  Senator  Walsh  then  introduced  a  resolu- 
tion, which  was  agreed  to,  directing  the  secretary  of 
the  Senate  to  advise  the  President  that  the  signature 
of  the  Vice-President  was  affixed  to  the  bill  inadvert- 
ently while  there  was  pending  before  the  Senate  a 
motion  to  reconsider  the  vote  by  which  the  report  of 
the  Committee  on  Conference  was  adopted.  This  con- 
troversy not  only  threatened  to  prevent  the  passage  of 
legislation  deemed  to  be  highly  important  but  has  given 
rise  to  friction  between  the  two  committees  on  mines 
and  mining,  which  is  likely  to  affect  future  legislation. 


Gifford  Urges  Business  Organization 
on  Nation-Wide  Basis 

Creation  of  national  organizations  to  cover  all  lines 
of  industries  was  urged  by  Walter  S.  Gifford,  director 
of  the  Council  of  National  Defense  and  its  advisory 
commission,  at  the  war  convention  of  the  Chamber  of 
Commerce  of  the  United  States,  which  was  held  at  At- 
lantic City.  Commenting  on  Sec.  3  of  the  Food  Control 
Act,  which  has  stripped  so  many  of  his  committees  of 
their  membership  and  has  left  the  Council  of  National 
Defense  a  mere  skeleton,  Mr.  Gifford  said: 

Any  broad-minded  man  would  have  to  admit  that  Sec.  3 
of  the  Food  Control  Act  is  intended  for  the  good  of  the 
people.  It  is  really  because  the  business  men  had  failed  to 
organize  in  time  of  peace  and  to  be  in  a  position  to  co- 
operate as  organizations  with  the  Government  that  we  have 
Sec.  3.  It  is  because  the  Government  was  forced  to  orga- 
nize business  as  best  it  could  that  the  situation  demanded  the 
passage  of  a  law  to  prevent  possible  abuse  in  what  was  the 
only  method  of  procedure  that  the  circumstances  permitted. 

Mr.  Gifford  expresses  his  view  of  the  need  of  national 
organization  in  the  following  language: 

Each  industry  would  best  serve  the  Government  if  it  were 
organ ''p>I  n  a  nation-wide  basis  with  complete  representa- 
tion of  -a..  ...fmbers  of  the  industry.  Organization  alon^ 
state  line*  or  by  localities  is  admirable  for  chambers  of 
commerc  nd  local  civic  associations,  but  our  industrial  life 
is  not  so  ■  .  '-'d.  industriej  are  not  largely  affected  by 
state  lines.  ■■-  national  organization  by  industries  is  the 
form  that  will  best  serve  the  Government  both  in  time  of 
war  and  in  time  of  peace. 

I  hope  that  men  of  vision  in  industry  will  feel  it  their  duty 
to  assist  in  organizing  the  business  of  this  country  more 
completely  than  it  has  ever  been  done.  The  vision  of  or- 
ganized business  must  be  far-sighted  and  broad.     Business 
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men  should  know  more  about  business  than  the  Government, 
no  matter  how  able  that  Government  may  be.  But  remem- 
ber that  the  day  when  business  can  move  along  feeling  that 
its  own  interests  are  apart  from  and  distinct  from  the 
interests  of  the  people  has  gone  by.  The  war  has  shown 
not  only  that  public  utilities  are  essential  to  the  well-being 
of  the  people  and  therefore  must  be  regulated  to  prevent 
abuses,  but  that  coal,  iron  and  copper  mines  and  other  lines 
of  industry,  in  short,  all  vital  business,  must  be  carried  on 
for  the  good  of  all  the  people. 


Statistical  Department  Organized  by 
War  Industries  Board 

Arrangements  have  been  completed  whereby  the 
United  States  Geological  Survey  will  cooperate  with 
the  War  Industries  Board  in  furnishing  statistics  and 
other  data  concerning  war  minerals.  The  Survey  will 
make  further  studies  of  the  situation.  The  Board  is 
building  up  a  statistical  department,  which,  besides  be- 
ing a  clearing  house  for  the  statistical  sections  of 
various  Government  bureaus,  is  gathering  data  along 
many  lines  to  be  able  to  forecast  future  needs  with 
accuracy  and  to  have  at  hand  correct  information  as 
to  available  resources.  It  will  keep  track  of  Govern- 
ment contracts  in  essential  articles  of  primary  import- 
ance and  will  thus  be  able  to  distribute  orders  more 
intelligently,  it  is  thought.  The  stati.stical  division  also 
expects  to  be  of  decided  help  to  the  Priority  Committee 
in  giving  it  advance  notice  of  impending  shortages. 


Prices  Fixed  for  Steel  Products 
Agreed  Upon  in  Conference 

Prices  approved  by  the  President  last  week  on  certain 
semi-finished  and  finished  steel  products  were  in  line 
with  those  announced  for  plates,  shapes,  bars,  pig  iron, 
coke  and  iron  ore  in  a  statement  dated  Sept.  24.  The 
new  list  of  prices  was  issued  after  a  two  days'  con- 
ference between  the  War  Industries  Board  and  commit- 
tees and  members  of  the  American  Iron  and  Steel  In- 
stitute. The  maximum  prices  of  iron  ore,  iron  and 
steel  and  their  products,  as  announced  to  date,  are 
given  in  the  accompanying  table.  They  became  effective 
immediately  upon  announcement  and  are  subject  to  re- 
vision Jan.  1,  1918. 

PRICES  nXED  FOR  IROK  ORK.  IRON.  STEEL  AMI  THEIR 

PRonrcTs 

Commodity  Prirr  Auroed  l)n                       Hnsc 

Ironore J>  OSixrlonn  ton  Uowi-r  I.BkrnnrlJ. 

Pi«  iron 3}  00  pir  long  ton  Koundrv  anil  mnnrnhir  vnl- 

Iry  furnnrps 

l,:,„                      2  90p(>r  10011).      Pillxhiintlinmirhic-niio 

300prrl00lh.      PltlohiirghntKirhirneii 

3  2S|><'r  lOOIb.      I'ltmburgh  unci  Chicniin 

-  and  biilctn,  4  »  4  in.  and  ^.     , 

lira,.,                          47  SOporloneton  rittKhiimh  nniM  oiine-lnwn 

Hin>-taiindi>r4s4iii ^1  OOixr  limn  t.m  l'ilt»l.ur«li  nii.l  VMuiiK-i.mii 

nlnhn                      50  OOporlnnrtciM  I'lKKbiirKli  nnil  » oiiiiK'<l"»n 

.Shc^l  bam      >l  00  |>rr  long  l.in  Pill»biir«li  and  Voun«»to»ii 

Wirr  rixU            57.00prT  long  ton  Piltobiirgh 

.Shrll  ban,    3  to  S  in 3  25|»Tl001b      Pitlnbiirgh 

ov»r  S  to  t  in 3  iO prr  100 lb      Pillsbiirgli 

m-orltolOin 3  75,«rl00lh     Piitibunli 

»vi>rlOin  4  00porl00lb       PiltKbiirgh 

."(ktlD.  (rr™.vo.l         J<>0|«T  lOOIb      PuKbiirgli 

unirrrwl       3l5prrlOOIli       Pillxbiirgh 

nhraml  3  25prrlOOIh       Pitl.biirgh 

The  new  li.st  of  prices  was  accompanied  by  the  follow- 
ing comment  by  the  War  Indu-^triea  Hoard: 

The  prices  enumpr.Tted  hnvo  been  fixed  by  the  President 
on  the  a.isurancc  of  those  representing  the  steel  inilustry 
that  these  prices  equitably  adjust  the  relations  of  the  steel 
interests  to  each  other,  and  will  assist  them  in  fulfilling 
their  obligations  to  give  the  counry  100^  of  production  at 
prices  not  to  exceed  those  heretofore  announced.     Measures 


will  be  taken  by  the  War  Industries  Board  for  placing  orders 
and  supervising  the  output  of  the  steel  mills  in  such  manner 
as  to  facilitate  and  expedite  the  requirements  for  war  pur- 
poses of  the  Government  and  those  nations  associated  with 
us.  and  to  supply  the  needs  of  the  public  according  to  their 
public  importance  and  in  the  best  interest  of  all,  as  far  as 
practicable.  A  spirit  of  cooperation  was  manifested  by  the 
steel  men,  and  no  doubt  is  entertained  that  every  effort 
will  be  made  to  bring  the  production  as  nearly  as  possible 
up  to  the  extraordinary  demands  resulting  from  the  war. 

The  alloys  and  iron  ore  committees  of  the  Iron  and 
Steel  Institute,  who  participated  in  the  conference  are 
constituted  as  follows:  Alloys — J.  A.  Farrell,  E.  A.  S. 
Clarke,  A.  A.  Fowler,  E.  G.  Grace,  E.  J.  Lavino  and  E. 
H.  Gary,  the  last-named  being  an  ex-officio  member. 
Iron  Ore — H.  G.  Dalton,  Frank  B.  Richards,  Harry 
Coulby,  C.  D.  Dyer,  W.  T.  Shepard,  G.  H.  Woodward, 
Leonard  Peckitt,  Frank  Billings  and  Amasso  S.  Mather. 


Lode  Mining  at  Fairbanks,  Alaska 

Lode  mining  in  the  Fairbanks  gold  district  of  Alaska 
will  remain  practically  at  a  standstill  until  the  comple- 
tion of  the  Government  railroad  to  Fairbanks.  Com- 
menting on  conditions  in  the  Fairbanks  district,  J.  B. 
Mertie,  Jr.,  of  the  United  States  Geological  Survey, 
says: 

The  cost  of  power  and  supplies  has  increased  so  greatly 
that  most  of  the  operators  either  have  closed  their  mines 
or  are  operating  on  a  scale  little  more  extensive  than  pros- 
pecting. Most  of  the  operators  having  high-grade  gold  ore 
do  not  care  to  continue  work  under  present  conditions,  which 
allow  them  only  small  profits,  and  the  owners  of  lower  grade 
ore  cannot  afford  to  operate  at  all.  The  general  policy  of 
all  concerned  is  to  await  the  coming  of  the  Government 
railroad  to  Fairbanks,  the  expectation  being  that  this  will 
effect  a  general  decrease  in  operating  costs.  Cheaper  power 
perhaps  is  the  most  urgent  need  of  the  lode  mines  and  the 
railroad,  by  making  available  the  coal  resources  of  the 
Nenana  and  Matanuska  coal  fields,  would  help  materially. 
A  central  power  plant  utilizing  perhaps  the  low-grade 
Nenana  coal  may  prove  the  ultimate  solution  of  the  diffi- 
culty. 

With  reference  to  pyrites,  Mr.  Mertie's  investigation 
leads  him  to  the  conclusion  that  the  only  sulphide  ores 
which  have  been  found  in  lodes  of  commercial  import- 
ance in  Alaska  are  stibnite  and  galena. 


More  Data  Sought  from  Geologists 

As  the  returns  on  the  census  of  geologists  reach  the 
United  States  Geological  Survey,  requests  for  additional 
information  are  being  sent  out  to  those  indicating  that 
they  have  specific  knowledge  of  the  following  minerals: 
Chromite,  platinum,  potash,  manganese,  tin,  iron  pyrites, 
mica,  graphite,  arsenic,  antimony  and  bismuth.  In  this 
way  the  Survey  expects  to  collect  valuable  information 
with  regard  to  developing  greater  domestic  production 
of  the  minerals  mentioned. 


Experimenting  with  Phosphate 
in  Northwest 

While  plans  are  being  made  for  shipping  high-grade 
.superphosphates  from  the  Pacific  Northwest  into  the 
Middle  We-st,  A.  E.  Wells,  superintendent  of  the  Salt 
Lake  City  station  of  the  United  States  Bureau  of 
Minos,  believes  that  none  of  the  material  has  been  manu- 
factured on  a  commercial  scale.  The  work  thus  far,  he 
says,  has  been  carried  out  only  in  an  experimental 
way  in  preparation  for  future  operations. 
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This  Special  Smelting  Number 

WITH  this  issue  we  are  repeating  our  venture,  in- 
stituted last  year,  of  issuing  in  the  autumn  a 
number  of  the  Journal  especially  devoted  to  the  interests 
of  smelters.  Our  readers  who  are  exclusively  engaged 
in  the  mining  and  milling  of  ores  will  forgive  us  for 
this  preemption  of  an  issue,  for  earlier  in  the  year  they 
had  special  issues  devoted  to  their  own  subjects. 

Smelters  will  find  in  this  issue,  just  as  they  did  a 
year  ago,  a  collection  of  noteworthy,  metallurgical  pa- 
pers. The  present  issue  has  a  distinctive  feature  in  its 
attention  to  branches  of  metallurgy  that  are  not  com- 
monly discussed.  Thus  there  has  long  been  great  inter- 
est in  the  subject  of  zinc-oxide  manufacture,  but  there 
has  been  scarcely  anything  in  technical  literature  about 
it.  Mr.  Cregan,  in  his  article  on  "Zinc-Oxide  Furnaces," 
which  is  a  paper  of  eminently  practical  character,  fills 
this  gap  in  a  highly  satisfactory  way. 

With  regard  to  blende  roasting  the  same  complaint 
respecting  deficiency  in  the  literature  cannot  be  made, 
for,  in  fact,  the  literature  on  that  important  subject 
is  extensive.  However,  it  is  not  very  satisfactory,  bar- 
ring the  noteworthy  article  of  Mr.  de  Lummen  that  we 
published  not  very  long  ago.  Previous  literature  on 
this  subject  has  been  largely  confined  to  descriptions  of 
furnaces,  without  any  analysis  of  their  relative  merits 
and  the  factors  that  should  determine  the  choice  of  a 
furnace.  March  F.  Chase,  who  was  for  many  years  in 
charge  of  the  works  of  the  Mineral  Point  Zinc  Co.,  at 
Depue,  111.,  and  has  later  been  engaged  in  metallurgical 
work  in  the  vicinity  of  St.  Louis,  is  a  recognized  expert 
on  this  subject.  We  asked  Mr.  Chase  to  contribute  an 
article  on  "What  Is  the  Best  Blende-Roasting  Furnace?" 
He  did  not  think  that  he  could  write  exactly  under  that 
caption,  but  has  closely  approximated  to  it  under  the 
caption  of  "The  Choice  of  a  Blende-Roasting  Furnace." 
Our  metallurgical  readers  will  find  this  a  thoroughly  re- 
freshing and  valuable  contribution  upon  this  important 
subject.  In  introducing  two  new  contributors,  like  Mr. 
Cregan  and  Mr.  Chase,  into  the  field  of  metallurgical 
literature,  as  we  have  done  in  this  issue,  we  feel  that 
we  should  have  made  good,  even  if  we  had  done  nothing 
else. 

However,  in  presenting  the  paper  by  K.  C.  Li,  on  the 
"Metallurgy  of  Antimony,"  we  have  filled  another  gap 
in  metallurgical  literature.  It  is  proper  to  say  that 
Mr.  Li's  paper  was  presented  originally  to  the  Institute 
of  Metals  and  was  published  in  its  proceedings,  but  for 
our  present  publication  Mr.  Li  revised  it  and  supplied 
new  drawings  and  photographs,  which  greatly  increase 
its  value.  Mr.  Li  is  one  of  the  leading  officers  of  the 
Wah  Chang  Mining  and  Smelting  Co.,  at  the  head  of 
which  is  H.  Y.  Liang,  who  is  well  known  to  American 
metallurgists,  as  he  was  a  visitor  in  this  country  a 
few  years  ago.  Mr.  Liang  studied  in  the  Royal  School 
of  Mines,  in  London,  and  then  went  to  France  and  en- 
gaged in  antimony  smelting  under  Herrenschmidt,  who 


had  developed  the  modern  metallurgy  of  antimony.  That 
which  is  commonly  described  in  the  textbooks  is  as  ar- 
chaic as  copper  smelting  in  Orford  blast  furnaces.  Hav- 
ing learned  the  business  in  France,  Mr.  Liang  went  to 
China  and  instituted  smelting  there  on  a  scale  which 
eventually  made  his  company  the  chief  producer  of  anti- 
mony in  the  world.  Europe  and  Am.erica  borrowed  the 
germs  of  some  of  its  other  metallurgy  from  China,  zinc 
smelting,  for  example.  It  is  fitting,  therefore,  that  China 
should  have  borrowed  antimony  smelting  from  Europe. 
And  to  complete  the  comparison,  while  China,  to  which 
the  world  owes  the  inception  of  zinc  smelting,  now  comes 
to  Europe  and  America  to  learn  modern  practice,  we 
must  go  to  China  to  get  the  best  practice  in  antimony 
smelting  which  China  learned  from  France. 

The  copper  metallurgists  get  their  share  of  this  num- 
ber in  the  excellent  article  by  Mr.  Krejci  on  "The  De- 
velopment of  Copper  Converter  Practice" ;  in  the  article 
by  Mr.  Williams  describing  the  new  Granby  smelting 
works  at  Anyox,  B.  C;  in  the  article  describing  smelting 
at  the  Old  Dominion  Works  in  Arizona;  and  in  the  arti- 
cle describing  electrolytic  refining  at  the  Raritan  Works 
at  Perth  Amboy,  N.  J. 

We  regret  that  lead  smelting  does  not  receive  its  full 
share  of  attention,  owing  to  disappointments  at  the  last 
moment,  but  some  excellent  photographs  show  the  work- 
ing of  the  Newnam  mechanical  hearth  at  CoUinsville, 
111.,  which  is  one  of  the  most  striking  and  perhaps  path- 
finding  among  recent  developments  in  the  metallurgy  of 
lead. 

We  must  not  omit  to  call  attention  to  the  prophetic 
article  by  E.  P.  Mathewson,  one  of  our  past  masters  in 
metallurgy.  In  corresponding  about  this  article,  we 
asked  Mr,  Mathewson  to  let  himself  out,  and  he  has  done 
so,  describing  freely  and  frankly  visions  that  no  one 
except  the  big-minded  metallurgist  would  have,  and 
visions  that  no  one  except  a  metallurgist  of  assured  posi- 
tion would  tell  about.  We  think  it  is  the  duty  of  metal- 
lurgists of  that  standing  to  unfold  themselves,  in  order 
to  afford  inspiration  for  the  coming  generation,  and  it 
is  gratifying  that  men  like  Ricketts  and  Mathewson  are 
generous  enough  to  do  so.  Mr.  Mathewson  will  forgive 
us  if  we  say  that  we  do  not  indorse  his  ideas  that  involve 
the  subjects  of  sociology  and  economics,  but  his  expres- 
sions deser\'e  thoughtful  consideration,  and  perhaps  we 
can  all  find  that  we  can  stand  on  some  middle  ground 
without  sacrificing  our  traditions. 


Congress  Thinks  Well  of  Perpetual 
Motion 

THERE  is  a  law  known  to  scientists  as  the  law  of 
the  conservation  of  energy,  which  is  one  of  the 
fundamental  laws  of  nature,  like  the  law  of  gravita- 
tion and  the  law  of  supply  and  demand.  There  is  no 
use  in  arguing  about  them.  They  are  laws,  immutable, 
inexorable,  a  part  of  nature  itself.    The  law  of  the  con- 
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servation  of  energy  finds  expression  in  thousands  of 
ways.  One  of  the  ways  is  that  nobody  can  get  anything 
useful  without  spending  something  for  it.  There  have 
been  many  thousands  of  inventors  who  have  thought 
they  could  get  power  without  spending  anything  for  it, 
have  thought  that  they  could  contrive  motors  that  would 
run  perpetually  without  any  expense,  but  Nature  with 
her  troublesome  old  law  forbade. 

However,  dreamers  still  dream  (and  fakers  still 
fake)  and  now  comes  Garabed  T.  K.  Giragossian,  an 
Armenian  inventor,  of  Boston,  who  believes  he  can  ex- 
tract from  the  air  a  mysterious  power  that  will  drive 
aeroplanes  or  battleships.  IMr.  Giragossian,  without  re- 
vealing his  secret,  made  a  decided  impression  upon 
members  of  the  Senate  and  House  of  Representatives, 
and  the  two  bodies,  which  together  comprise  Congress, 
adopted  a  resolution  for  an  investigation  of  Mr.  Gira- 
gossian's  ideas  by  a  committee  of  scientists  approved  by 
the  Secretary  of  the  Interior. 

Congress  is  learning  something  at  least.  When,  a  few- 
years  ago,  it  was  considering  the  discovery  of  the  North 
Pole,  it  did  not  refer  the  matter  to  a  committee  of 
scientists,  but  (if  our  recollection  be  correct)  simply 
voted  that  Doctor  Cook  did  it.  But  the  Giragossian 
matter  shows  progress.  Some  day  it  may  even  refer 
the  drafting  of  revenue  bills,  and  such  things,  to  a  com- 
mittee of  scientists. 


Silver  Production  of  the  World 

The  silver  production  of  the  world  In  1916,  as  nearly 
as  can  be  ascertained  from  the  available  statistics,  was 
175,0,'^3,024  oz.  fine,  a  slight  decrease  from  1915,  but 
a  considerable  gain  over  1914.  The  war  conditions 
affected  production  in  two  ways:  In  one  direction  by 
increasing  the  demand  and  the  prices,  in  the  other  by 
diminishing  the  supply  of  mine  labor  and  by  interfer- 
ing with  production  in  a  few  countries.     Possibly  a 

SILVER  PRODUCTION   OF  THE   WORLD 
(In  Troy  Ounces.  Fine  Silver) 

1914                       HIS  1916 

UnitodSUtes                                           72.455.100          74,961.075  74.414.802 

riJuId.                                                               28.406.711             26.625.960  25.669.172 

Me2ro      ■                                                         27.546.752            39.570.151  38,250.000 

Central  Amerir»                                           2.754.868              2.920,496  3.127,500 

South  America                                             10,448.557            13.687,464  14,650,000 

TotalAmcrie*  141,611.988         157,765,146         156,111.474 

Britiah  India 236,440  284,875  262.500 

China  l8-2'0  21.500 

jao„  4,836,228  5,079.552  5.194,800 

rhoMH                              I».«t^  2'-876  33,900 

Dutch  Em*.  IndiM,  Indo-Chin»,  etc  52.847  48,032  56,650 

lutiOA«i8.in(ir)eeaniea  ~5. 1 42. 379  5.452.565  5,569,350 

T-anavaal  901.763  996,379  954,600 

rthode,i»  150,794  185.233  171,200 

Congo  and  other  Afrirn  5,993  4.770  6,500 

ToU!  Africa  1.058.550  1.186.382  1.132.300 

Eurone  9,240,025  9.276.930  8,954,400 

Aiwlralana  ?.573,077  4,295,757  4,165,500 

Total  (orthe  Wnrl.l  I6n,62h.ni9         177.976,780         175,913,024 

value  at  av.  N  Y  l-nc  (88.040.027         $88,425,983       SII5.5I8.726 

Firurea  (or  foreign  cnunlrie*  are  ha«eil  Inracly  on  the  ulntialica  collecleil  hy  Ihe 

I'niled  Statea  mint,  where  m>  direct  ofTicial  (i««re«  can  be  obtained       China  i« 

omitted  in   1914.  not  becmine  there  was  no  iiriKluction.  bul  because  no  finureii 

eould  be  aeeured.     K«limale»  for  1915  ami  I9f6  arc  probably  low. 

greater  portion  of  the  decrea.se  from  some  previous 
years  wan  caused  hy  the  int«rnal  troubles  of  Mexico, 
usually  the  semnd  producer  of  the  metal. 

The  first  table  herewith  gives  the  production  by 
countries  in  troy  nunres  of  fine  silver.  The  figures  are 
taken    from   ofllcial   sources  wherever   possible,   and    in 


other  cases   are   estimated   as   closely   as   possible   and 
checked  by  export  reports  and  other  authorities. 

The  second  table  gives  the  silver  production  of  the 
world  for  10  years  past,  in  ounces. 

SILVER    PROOrCTION    FOR    10    YEARS 
(In  Troy  Ounces  of  Fine  .Silver) 

1907   183.446.268  1912  250.915,187 

1908    212,585,573  1913  223,582.706 

1909     227,289,440  1914  160,626.019 

1910       240.213,965  1915  177,976,780 

1911  254,201,239  1916  175,933.024 

The  total  reported  production  in  1916  was  less  than 
that  of  191.5  by  2,043,7-56  oz.,  or  1.2 --c  ;  but  it  exceeded 
that  of  1914  by  15,307,005  oz.,  or  9.5%.  It  was  less  by 
78,268,215  oz.,  or  30.7Cc,  than  that  of  1911,  which  was 
the  heaviest  in  recent  years.  The  increase  in  output 
from  1907  to  1911  was  steady  and  quite  normal.  There 
was  a  slight  check  in  1912  and  a  somewhat  greater  one 
in  1913,  probably  due  to  the  low  prices  which  prevailed 
in  those  years  partly,  and  partly  also  to  the  interrui>- 
tion  of  mining  in  Mexico,  which  at  one  time  was  the 
largest  producer.  The  sharp  fall  in  1914  was  due  to 
the  outbreak  of  the  great  war,  which  for  a  time  demor- 
alized production  of  all  kinds,  and  especially  stopped  the 
working  of  copper  mines  in  this  country-  which  are  large 
silver  producers  also.  The  output  in  Australia  was 
also  cut  do\vn  by  labor  and  other  troubles  at  the  Broken 
Hill  mines.  The  year  1915  showed  a  very  considerable 
recovery  and  though  1910  fell  back  again  a  little — 
chiefly  owing  again  to  the  troubles  in  Mexico — the  dif- 
ference was  not  great. 

The  great  demand  for  silver  this  year  and  the  con- 
sequent extraordinary  rise  in  prices,  still  high  in  spite 
of  the  recent  decline  from  the  maximum,  is  now  stimu- 
lating production  everywhere.  The  causes  of  this  de- 
mand have  been  heretofore  referred  to  and  it  is  only 
necessary  to  say  briefly  that  the  demand  for  the  East 
has  kept  up  well,  while  that  in  Europe  has  very  largely 
increased,  owing  to  the  coinage  of  great  quantities  of 
silver  money,  which  is  largely  taking  the  place  in  ordi- 
nary circulation  of  the  gold  which  has  been  absorbed 
by  the  governments  for  war  purposes. 

In  fact,  the  coinage  demand  in  1916  was  unprece- 
dented and  it  is  certain  that  a  larger  part  of  the  metal 
was  coined  and  went  into  circulation  as  money  than  ever 
before.  A  collateral  to  this  is  that  the  demand  for 
silver  for  use  in  the  arts,  while  good  in  the  United 
States,  was  light  in  all  European  countries.  There  are 
reports  that  some  of  the  heavy  coinage  is  being  hoarded, 
but  these  rumors  cannot  be  verified. 

Silver  is  peculi.ir  among  all  the  prominent  metals  in 
that  a  large  part  of  its  production  is  as  a  byproduct,  in 
connection  with  other  metals,  as  lead,  copper,  gold,  etc 
Comparatively  few  mines  are  worked  solely  or  chiefly 
for  the  silver  contents.  Its  production  is  consequently 
less  affected  by  the  direct  demand  for  it,  depending 
largely  on  that  for  the  other  metals,  and  there  have 
been  years  when  supply  seemed  to  exceed  the  demand. 
In  1916,  however,  the  conditions  were  reversed  and 
the  demand  was — for  a  part  of  the  year,  at  least — in 
excess  of  the  supply.  It  was  a  year  when  the  advantage 
was  with  the  sellers  rather  than  the  buyers  of  silver. 


The  new  tax  bill,  especially  as  it  relates  to  min- 
ing companies,  continues  to  be  obscure  and  probably 
will  so   remain   until  we  get  some  Treasury  decisions. 


October  20,  1917 


ENGINEERING  AND  MINING  JOURNAI 


729 


What  a  serious  thing  to  say  is  that!  That  Congress  so 
bungles  vital  legislation  that  industries  are  thrown 
upon  the  mercy  of  bureaucrats,  with  no  redress  ex- 
cept the  tedious  course  through  the  courts !  In  the 
meantime  we  get  nothing  but  glimmerings  as  to 
the  operation  of  the  new  law.  What  are  capital  and 
earned  surplus  employed  in  the  business,  remain  un- 
answered questions.  About  the  only  thing  we  can  surely 
see  is  that  companies  of  large  capitalization,  like  Ana- 
conda, are  better  off  than  those  of  small,  like  Utah. 
The  clause  that  permits  a  deduction  from  earnings  to 
be  made  on  account  of  depletion  of  the  mine  also  affords 
some  hope  for  the  correction  of  inequities. 


The  liquidation  in  the  stock  market  is  ascribed  to 
grave  concern  respecting  the  new  tax  law  more  than 
to  any  other  one  cause.  It  is  not  so  much  a  dislike  of 
the  high  taxation  as  it  is  of  the  inequitable  and  unscien- 
tific system  that  was  evolved  in  star-chamber  pro- 
ceedings and  enacted  by  Congress  without  adequate 
discussion.  The  President  could  take  no  more  im- 
portant step,  as  a  war  measure,  at  the  present  time  than 
to  appoint  a  committee  of  experts  to  redraft  the  tax 
law  in  a  scientific  way  and  have  it  ready  for  Congress 
to  adopt  as  an  amendment  when  it  meets  next  December. 


BY  THE  WAY 


The  young  bride  had  just  spent  a  week  at  her  new 
home  in  one  of  the  older  Western  mining  camps.  The 
ground  had  been  located  and  relocated  several  times,  and 
in  every  direction  monuments  could  be  seen  The  bride 
was  heard  to  remark  that  until  she  had  ccie  to  the 
West  she  "had  no  idea  how  sentimental  mining  people 
were,"  and  thought  it  "perfectly  fine  that  so  many  monu- 
ments had  been  put  up  in  memory  of  the  old  prospectors 
and  miners." 


It  sounds  simple  when  you  hear  it,  but  some  of  the 
simplest  solutions  are  seldom  thought  of  in  an  emer- 
gency. At  a  mine  in  the  tropics  a  heavy  rain  caused  a 
river  to  rise  so  rapidly  that  two  miners,  neither  of 
whom  could  swim,  were  marooned  from  camp.  While 
the  foreman  was  rigging  up  a  device  to  rescue  them 
with  a  wire  rope,  pulley  and  "bosun's  chair,"  one  of  the 
men  disappeared.  Within  10  min.  he  strolled  into 
camp  in  a  semi-nude  condition,  carrying  a  queer-look- 
ing object.  Upon  being  pressed  for  an  explanation 
Manuel  grinned  and  exhibited  his  "water  wings,"  saying, 
"at  the  village  of  my  birth  in  Andalusia,  Spain,  all  the 
small  boys  do  this  whenever  they  get  a  chance."  He  had 
slipped  off  his  shoes  and  overalls,  tying  up  the  legs  of 
the  latter  with  his  shoestrings.  Wetting  the  cloth  and 
inflating  his  pontons,  all  he  had  to  do  was  start  far 
enough  upstream  and  propel  himself  to  the  desired 
point. 


has  started  for  New  York  with  the  intention  of  increas- 
ing its  capita!  to  £1,000,000.  The  new  company's  head 
office  is  at  Salisbury,  with  branches  at  Bulawayo, 
Gatooma,  Victoria,  and  Penhalonga.  "Apparently," 
says  the  London  Fiancial  Times,  "judging  by  the  title 
of  his  new  enterprise  and  the  fact  that  he  is  visiting  the 
United  States  before  paying  his  promised  early  visit  to 
England,  Sir  Abe  is  about  to  preach  the  gospel  of  Rho- 
desia's coming  greatness  to  Yankee  capitalists;  that  he 
will  receive  a  friendly  welcome  by  the  latter  is  fore- 
shadowed by  the  successful  launching  of  the  Rand- 
American  Syndicate  formed  early  last  year  by  Isaac 
Lewis.  The  Syndicate's  program  has  been  delayed  by  the 
postponement  of  the  Transvaal  Mining  Leases  Bill  to 
another  session  of  the  Cape  Parliament,  but  the  indica- 
tions are  that  American  finance  is  going  to  have  a  big 
finger  in  the  South  African  pie  after  the  war,  if  not  be- 
fore." With  breathless  anticipation — and  hands  on  our 
pocketbooks — we  await  the  arrival  of  Sir  Abe. 


Some  extravagant  person  night-lettered  that  the  fol- 
lowing was  overheard  at  the  recent  St.  Louis  A.  I.  M.  E. 
convention:  The  engineer,  "Yes,  Blank  lost  all  his 
money  in  a  wildcat  mine."  His  wife  interrupted, 
"1  didn't  know  you  had  to  mine  for  wild  cats."  The 
wife  of  another  engineer  butted  in  with :  "Oh,  yes  you 
do,  but  it  never  pays.  When  I  was  a  little  girl  in  south- 
western Virginia  I  rambled  upon  Angel's  Rest  Moun- 
tain one  day,  looking  for  berries.  Suddenly  I  saw  th€ 
curest  little  kitten  ever.  Instead  of  coming  when  I  called^ 
it  ran  into  a  hole  in  the  ground.  Determined  to  have 
that  kitten,  my  sister  and  I  commenced  mining  with  a 
stick.  Pretty  soon  we  struck  the  mother  lode  almost 
at  grass  roots  and  collected  some  rich  samples.  Wc 
each  promised  faithfully,  hope-to-die  cross-our-hearts 
never  to  tell  a  soul,  but  it  was  not  necessary.  When 
we  were  about  100  yd.  from  home  something  informed 
mother  what  had' happened  and  she  ordered  us  to  bury 
our  clothes  before  coming  to  the  house.  You  see,  our 
kitten  was  a  'wood  pussy,'  which  is  another  kind  of 
a  wild  cat." 


Another  South  African  venture  is  in  prospect  for 
American  capital.  Sir  Abe  Bailey,  who  recently  formed 
the  Anglo-American  Rhodesian  Exploration  Co.,  with 
a  capital  of  £250,000  to  acquire  all  his  Rhodesian  assets. 


Recently  in  driving  a  heading  in  the  Bonne  Terre 
mine  of  the  St.  Joseph  Lead  Co.,  at  Bonne  Terre,  Mo., 
an  odor  of  gasoline  was  noticed.  As  the  heading  ad- 
vanced, it  became  stronger  until  finally  the  emanations 
from  a  drillhole  took  fire  from  the  open  flame  of  a 
miner's  cap-lamp.  This  fire  was  easily  extinguished, 
but  further  drilling  brought  out  so  much  more  "gas," 
that  another  big  fire  occurred  and  was  extinguished 
with  difficulty.  As  this  occurred  in  a  porous  dolomite 
with  a  heavy  sandstone  below  and  on  an  anticlinal 
structure,  visions  of  a  gas  field  were  conjured,  further 
heightened  when  a  churn-drill  hole  sunk  to  this  horizon 
produced  about  100  gal.  of  gasoline — and  then  petered 
out — but  it  was  clean,  straight  gasoline.  A  quiet  in- 
vestigation of  the  neighborhood  developed  the  fact  that 
a  blacksm.ith  shop  had  been  run  for  years  immediately 
over  the  "gasoline  drift"  and  that  it  had  been  equipped 
with  an  old  gasoline  engine  supplied  from  underground 
tanks.  With  gasoline  at  10c.  per  gal.,  a  slight  but 
steady  leakage  was  not  noticeable  and  would  never 
have  been  detected,  but  for  the  unique  outbreak  of  a 
gasoline  fire  in  a  new  rock  drift  in  the  mine  directly 
under  the  old  tank. 
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Saving  for  the  Liberty  Loan 

The  pledge  of  "ability  and  purpose  to  save  money  to 
win  the  war"  is  the  sum  and  substance  of  the  loyal 
citizen's  duty  in  the  matter  of  the  Liberty  Loan.  Com- 
menting on  the  advantage  of  saving  the  money  to  buy 
the  bonds  over  the  plan  of  some  persons  to  raise  the 
money  by  selling  other  securities,  the  Sun  says: 

"The  sellers  (of  securities)  may  use  the  money  re- 
ceived from  the  sale  of  their  holdings  in  subscribing 
for  the  Liberty  Loan;  we  wonder  if  they  realize  what 
a  mistake  they  make  to  subscribe  with  money  got  in 
this  way. 

"It  is  better  to  borrow  money  with  which  to  subscribe 
to  the  Liberty  Loan  than  to  disturb  past  savings  already 
invested.  The  borrowing  should  in  every  case  be  done 
with  the  idea  of  repayment  from  current  income  in  as 
short  a  time  as  is  compatible  with  the  personal  circum- 
stances of  the  borrower. 

"The  ideal  way  to  subscribe  to  the  Liberty  Loan  is 
not,  as  so  many  persons  seem  to  think,  to  pay  cash 
down  for  the  full  amount  of  the  bonds.  The  ideal  way 
to  buy  a  Liberty  bond  is  to  pay  a  little  cash  down  and 
save  the  rest  from  current  income — if  possible,  before 
the  next  Liberty  Loan  offering;  if  not,  as  soon  as  may 
be.  Those  who  pay  cash  down  in  full  for  Liberty  bonds 
merely  transfer  money  already  accumulated  to  the  credit 
of  the  Government,  but  they  do  not  pledge  their  saving 
power,  they  do  not  enlist  their  willing  and  continuous 
effort  in  the  task  of  saving,  they  do  not  set  themselves 
any  work  to  do  in  the  work  we  all  must  do  if  we  are  to 
win  the  war. 

"Those  who  borrow  money  with  which  to  buy  Liberty 
bonds,  but  with  no  idea  of  repaying  the  principal  in  a 
definite  time,  merely  tie  up  some  one  else's  money. 
They  are  excusable,  perhaps,  if  they  know  that  the 
other  fellow  would  not  have  bought  Liberty  bonds  with 
it.  Even  then  they  do  not  enlist  their  own  saving 
power  nor  his.  Those  who  borrow  in  anticipation  of 
future  savings  are  in  the  same  excellent  class  with  those 
who  pay  a  little  cash  down  and  undertake  to  save  the 
rest  to  meet  instalments.  The  net  result  is  the  same; 
their  saving  power  is  brought  into  action. 

"Those  who  .sell  what  they  have  to  get  cash  to  buy 
Liberty  bonds  do  a  destructive  thing.  They  are  guilty 
of  a  kind  of  financial  sabotage.  There  is  not  and  cannot 
be  defence  for  men  who  by  their  acts  do  their  best  to 
wreck  existing  investments.  Their  acts  cannot  be  de- 
fended on  the  ground  that  the  Government's  colos.sal 
investment  requires  them.  It  does  not.  Proper  .saving 
by  the  American  people  combined  with  a  judicious  use 
of  our  credit  facilities  will  foot  the  war  bill  with  no 
difficulty  whatever. 

"The  most  critical  point  in  relation  to  the  Liberty 
Loan,  and  the  one  point  which  makes  relevant  recent 
occurrences  in  the  stock  market,  is  the  method  of  sub- 
scription. Neither  the  total  amount  of  the  sub.scription 
nor  the  actual  number  of  subscribers  is  of  such  moment 
at  this  time  as  that  the  American  people  as  a  whole  shall 
understand  in  what  way  and  by  what  means  they  ought 
to  take  the  bonds. 

"The  test  of  the  real  u.sefulne.ss  of  an  individual's 
subscription  is  the  engagement  of  his  saving  power. 
If,  in  buying  Liberty  bonds,  he  has  not  pledged  his 
ability  and  purpose  to  save  money  to  win  the  war,  he 


has  not  done  his  full  bit!  This  lesson  must  be  driven 
home  in  the  general  consciousness.  When  it  comes  home, 
we  shall  have  no  trouble  about  the  total  subscriptions  or 
the  number  of  subscribers.  Anyone  can  save.  And 
anyone  who  can  save  can  subscribe." 


Suspension  of  Assessment  Work 

Denver  Correspondence 

In  reporting  adversely  on  the  Shafroth  resolution 
providing  for  the  suspension  of  assessment  work  on  un- 
patented mining  claims  during  the  war  Secretary  Lane 
stated  that  so  far  as  he  had  been  advised  there  was  no 
general  demand  or  necessity  for  relieving  the  owners 
of  mining  claims  from  performing  the  usual  labor  and 
improvements  on  their  claims.  He  thought  that  to  grant 
the  exemptions  proposed  might  inure  to  the  benefit  of 
claimants  who  are  holding  public  lands  under  mining 
locations  for  speculative  purposes.  This  statement  was 
made  de.spite  the  fact  that  there  were  on  file  with  the 
Committee  of  Mines  and  Mining  urgent  appeals  from 
nearly  all  portions  of  the  mining  regions  of  the  West, 
asking  for  this  legislation.  The  adverse  report  of  the 
Interior  Department  would  mean  the  defeat  of  the 
Shafroth  resolution'.  Therefore  Congressman  Taylor 
prepared  a  substitute  wherein  assessment  work  is 
waived  for  the  present  year  only. 

Secretary  Lane  has  stated  that  he  is  inclined  to  favor 
the  resolution  as  amended.  Just  why  he  is  inclined  to 
favor  the  suspension  of  assessment  work  this  year  and 
not  next,  should  the  war  continue,  is  not  clear,  but  in 
any  event  it  is  probably  all  that  can  be  expected  at  this 
session.  Any  eifort  to  extend  the  time  will  probably 
jeopardize  any  legislation  in  this  direction.  The  justi- 
fication for  the  Shafroth  resolution  should  be  clear  to 
any  mining  man.  Following  the  declaration  of  war  a 
large  number  of  miners,  probably  more  than  from  any 
other  industrial  group  in  Colorado,  enlisted  or  quit  their 
jobs  in  the  mills  and  shops  and  as  skilled  mechanics 
sought  employment  in  the  United  States  navy  yards. 
When  the  conscription  law  passed,  another  large  exodus 
took  place,  for  miners  volunteered  in  order  to  choose  the 
various  branches  of  the  Army  and  Navy  under  which 
they  preferred  to  serve.  A  still  further  loss  came  with 
the  selective  draft.  The  situation  has  been  further  ag- 
gravated by  industrial  disturbances  where  strikes  were 
threatened  or  actually  took  place,  and  since  employ- 
ment in  other  lines  of  industry  could  readily  be  obtained 
a  large  number  of  men  left  the  mines  for  fear  of  being 
involved  in  labor  troubles.  At  Leadville  and  Cripple 
Creek  and  in  the  San  Juan  there  are  mines  where  a 
hundred  more  men  could  find  employmont,  if  they  could 
be  obtained,  at  a  higher  wage  and  under  more  favor- 
able conditions  than  ever  before. 

In  Colorado  alone  there  are  over  5000  unpatented 
claims,  requiring  annually  half  a  million  dollars'  worth 
of  labor  as  assessment  work.  This  work  is  never  classed 
as  productive,  is  seldom  even  considered  development 
vnrk,  and  is  frequently  nothing  more  than  surface  ex- 
loration  and  practically  valueless  so  far  as  production 
is  concerned.     With  the  acute  labor  shortage  now  pre- 
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vailing,  assessment  work  means  just  that  much  labor 
diverted  from  production  of  metals  vitally  essential 
to  the  successful  prosecution  of  the  war.  For  this 
reason  not  only  in  Colorado,  but  also  throughout  the 
metal-mining  states  mining  organizations  are  practically 
unanimous  in  urging  the  passage  of  the  Shafroth  reso- 
lution or  some  other  similar  legislation,  and  the  action 
of  the  Interior  Department  and  the  United  States 
Bureau  of  Mines  in  reporting  adversely  on  the  measure 
after  it  had  passed  the  Senate  was  a  surprise  as  well 
as  a  disappointment. 


Hollow  Magnetite  Electrodes 

An  invention  relating  to  the  manufacture  of  magne- 
tite electrodes,  and  particularly  of  hollow  magnetite 
electrodes,  by  a  casting  operation  has  been  patented 
by  Arthur  P.  Scott.  The  process,  described  in  the  speci- 
fication of  U.  S.  Pat.  1,226,121,  May  15,  1917,  involves 
the  preparation  of  molten  magnetite  in  a  suitable  type 
of  electric  furnace.  The  bottom  of  the  furnace  is 
provided  with  a  protective  conducting  layer  of  magne- 
tite, prepared  from  "purple  ore"  or  leached  Rio  Tinto 
cinder.  In  order  to  prevent  penetration  of  the  magne- 
tite conducting  layer  by  the  arc,  broken  anode  scrap 
is  added  to  the  ore  charge.  This  does  not  go  into  solu- 
tion as  readily  as  raw  ore  and  settles  to  the  bottom. 
The  lining  of  the  furnace  itself  is  of  some  substance, 
such  as  magnesite,  that  is  not  attacked  by  the  magnetite. 

In  melting  the  ore  the  graphite  electrode  is  lowered 
into  contact  with  the  magnetite  bottom  and  a  charge  of 
purple  ore  is  thrown  in  around  the  electrode,  which  is 
raised  as  fast  as  the  ore  is  melted  and  becomes  con- 
ducting. When  a  clear  fluid  bath  of  sufficient  quantity 
has  accumulated,  a  little  more  ore  is  thrown  on  the  sur- 
face as  a  temperature  check  and  to  limit  the  formation 
of  ferrous  oxide.  When  this  is  absorbed  the  bath  is 
ready  to  pour.  The  whole  operation  takes  from  one  to 
li  hours. 

For  casting  the  hollow  electrodes  a  mold  of  gray  cast 
iron  is  used,  split  diagonally  along  its  major  axis,  and 
the  two  halves  are  drawn  together  during  casting  by 
pivoted  bolts  and  keys.  For  convenience  the  mold  is 
mounted  on  trunnions  which  permit  its  rotation  in  a 
vertical  plane.  Before  casting,  the  mold  is  heated  to 
about  350°  C.  At  a  lower  temperature  the  chilling  effect 
is  great  and  the  electrode  is  liable  to  crack  during  an- 
nealing. At  a  higher  temperature  there  is  a  tendency 
to  adhere  to  the  mold,  but  it  is  safer  to  risk  moderate 
sticking,  with  a  danger  of  rupture  in  stripping,  than  to 
have  the  mold  too  cold.  A  coating  of  lime  or  bone  ash, 
applied  with  an  air  brush  after  each  casting,  helps  to 
prevent  sticking  in  hot  molds. 

In  casting,  the  molten  magnetite  at  a  temperature  of 
about  1590°  C.  is  poured  directly  into  the  preheated 
mold.  The  mold  is  allowed  to  stand  undisturbed  for  one 
minute  after  filling  and  is  then  quickly  inverted  to  dis- 
charge the  molten  interior,  leaving  a  shell  of  solid  mag- 
netite on  the  interior  of  the  mold.  The  mold  is  then 
laid  on  a  horizontal  stripping  table,  the  keys  are  quickly 
knocked  off,  and  the  upper  half  of  the  mold  is  removed. 
An  iron  spatula  is  thrust  into  the  anode,  which  is  lifted 
out  of  the  lower  half  of  the  mold  and  taken  to  an  anneal- 
ing shelf.  The  anode,  at  a  temperature  of  about  1100° 
to  1200°  C,  is  buried  in  a  bed  of  pulverulent  noncon- 


ducting material,  such  as  infusorial  earth,  and  allowed 
to  remain  for  about  four  days,  when  it  is  cool  enough 
to  be  removed  and  handled  with  safety. 


Foreign  Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  June,  July  and  the 
first  seven  months  of  1917,  are  reported  by  the  Depart- 
ment of  Commerce  as  follows : 


Articles  and  Countries 
Lead  Ore: 

Canada 

Salvador 

Mexico 

Chile 

Peru 

Italy 

June 
Content.s,  Lb. 

214.630 

155 

1,127.476 

19,767 

July 
Content.s,  Lb. 

317,759 

1,700 

1,092,526 

149,569 

8,528,583 

55.410 
6,084 

Jan.-July 
Contents,  Lb. 

7,972,527 

3,117 

10,614,752 

1,194,749 

348,072 

England 

German  Africa 

France 

Panama .  .  .  . 

Others 

'.      2,657,945 

8.609,804 

4,405.145 

120.102 

6,064 

2,491 

Lead— Base  Bullion  and  Bullion 

4,019,973 

'.     7,6  iO,  68  3 
7,610,683 

7,998 
247 

450 
'  265,726 

772 

10,151,631 

8,730 
6,214,098 
6,222,828 

3,710 

1,000 
10,024 

13,446 
3,832 

33,323,562 
102,874 

Peru    

Canada 

Mexico 

50,385 

1,165,931 

39,418,182 

Lead — Pigs,  Bars,  etc. 

Panama 

Barbados 

Colombia 

Haiti..    .      .                     

40,737,372 

45,450 
2,814 
3,155 

38,502 

Canada    

327,782 
52,400 

England 

Mexico 

Peru 

France 

Chile 

Jamaica . 

Others 

80,188 

2,287,809 

10,012 

89,086 

8,769 
13,446 

7,086 

275,187  32,012  2,966,499 

The  gross  weight  of  lead  ore  imported  in  June  was 
11,259  long  tons,  and  in  July,  10,260  long  tons. 

The  actual  tonnage  of  zinc  ore  imported  in  June  and 
July  amounted  to  18,864  and  13,767  tons,  respectively. 
The  countries  of  origin  and  the  metal  contents  were  as 
follows : 


Countries: 
Canada 

June 
Contents,  Lb. 
520,000 
6,228,646 

July 
Contents,  Lb. 
878,962 

6,531,129 
2,822,400 

Jan.-July 

Contents,  Lb. 

4,753,962 

23,427,162 

Mexico        

8,387,181 

63,734,385 

Spain 

French  Africa 

Italy 

12,166.840 
1.245,000 
2,822,400 

Zinc  in  Blocks,  Pigs,  etc.: 

15,135,827 
802 

10,232,491 

783 

1,688 

31,913 

■    "2,165 
274 

108.149,749 
7,003 

6,287 

24,493 

Cuba 

Mexico 

Ecuador 

Canada 

Brazil 

Colombia 

Others.  .  ..'.'..' 

16,791 

1,519 
1,168 
3,000 

233,935 
3,318 
7,580 
17,186 
5,513 
6,000 
2,165 
1,762 

29,567       36,823      308,955 

Imports  of  zinc  dust  amounted  to  145,600  lb.  in  June, 
92,796  lb.  in  July,  1917,  and  to  509,633  lb.  during  the 
first  seven  months.  Of  the  July  imports,  44,800  lb. 
came  from  Canada,  44,975  lb.  from  Japan  and  the  re- 
mainder from  Cuba. 

Exports  of  lead  and  zinc  were  as  follows  (in  pounds)  : 


Lead: 
Pigs,    bars,    etc.,    produced    from 

domestic  ore 

Pigs,    bars,    etc.,    produced    from 

.lune 
Contents 

13,241,999 
1,483,825 

23,847,236 
2,908,251 
2,342,261 

July 
Contents 

6,270.671 
179,369 

15.289,279 
4,480,007 
2,436,590 

Jan.-July 
Contents 

64,753,454 
12,064,658 

Zinc: 
Pigs,  etc.,  produced  from  domestic 

Pigs,  etc.,  produced  from  foreign  ore 
Sheets,  etc 

189,748.276 
65,257.013 
15,177,270 
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j^  Personals 


B.  C.  Canby  has  gone  to  Miami,  Arizona. 
G.  H.  Morgan  was  recently  commi-ssioned 

a  lieutenant  In  the  army  and  Is  now  In 
Washington.  D.  C. 

F.  JniiDs  Fobs,  petroleum  geologist.,  of 
Tulsa.  Okla.,  has  opened  an  otflce  In  New 
York  at  60   Broadway. 

A.  C.  Spencer,  of  the  United  States  Geo- 
logical Survey,  is  examining  pyrite  de- 
posits   in    New    England. 

John  T.  Fuller  returned  recently  to  New 
York  from  seven  months'  examination 
work  in  northern   Brazil. 

C.  M.  Weld,  of  .New  York,  has  returned 
to  Cuba  to  resume  the  professional  work 
on  which  he  was  engaged  last  August. 

Adolf  Knopf  has  been  put  in  immediate 
charge  of  the  United  States  Geological  bur- 
veys   investigations   dealing   with   tin. 

Waddill  Catcbingi.,  president  of  the 
Sloss-Sheffield  Steel  and  Iron  Co.,  has  been 
in  Birmingham,  Ala.,  on  one  of  his  regu- 
lar visits. 

p  .»;.  Smith,  administrative  geologist  of 
the  United  States  Geological  Survey,  is  ex- 
amining sulphur  deposits  in  Culberson 
County,  Texas. 

John  C.  Greenway,  manager  of  the  Calu- 
met and  Arizona  Mining  Co.,  has  resigned 
in  order  to  enter  the  Service.  He  sailed  for 
France   last    week. 

T.  E.  Rice,  manager  of  the  Pittsburg- 
Lorraine  mine  of  South  Lorraine.  Ont.,  has 
been  summoned  for  military  service  in 
the.  American   army. 

Harry  F.  Fay,  of  Boston,  president  of  the 
Mayflower-Old  Colony  and  Contact  com- 
panies, has  been  making  his  annual  in- 
spection of  these  properties. 

J  C  Melcalf,  engineer  at  the  Melba 
mine,  on  the  Mesabi  Range,  has  been  ap- 
pointed assistant  engineer  with  PIckands, 
Mather  and   Co..  at   the   Duluth   olhce. 

Frrderlr  Royre,  engineer  for  the  Brei- 
tung  interests  at  Negaunee,  Mich.,  has 
joined  the  staff  of  the  Johns-Manville  as- 
bestos  properties   at   Asbestos.    Quebec. 

J  B.  Impleby,  of  the  United  States 
Geological  Survey,  has  been  given  charge 
of  the  section  of  metalliferous  de|)Osits 
during  the  absence  of  F.   L.  Ransome. 

A  F.  Koehn  has  been  appointed  consult- 
ing'engineer  for  the  Burma  Corporation. 
The  technical  committee  formerly  in  charge 
of  the  operations  of  this  company  has  been 
dissolved. 

Ambrniie  Monell,  president  of  the  Inter- 
national .Vlckel  Co..  has  resigned  to  accept 
a  commission  as  colonel  on  the  staff  of  the 
commander  of  the  American  aviation 
forces  abroad. 

R,  M  Draper,  superintendent  of  the 
Chrome  plant  of  the  ITnlted  States  Metals 
Ileflnlr.K  Co..  ha-s  resigned.  He  is  succeeded 
by  r.  L.  Colbert  from  the  company  »  .smelt- 
ery at  Midvale.   Utah. 

Robert  C.  Stanley,  general  superintendent 
of  the  Bayonne  works  of  the  International 
Nickel  Co  .  has  been  elected  a  director  of 
that  company,  taking  the  place  of  Mr. 
Monell.   who   lately  resigned. 

W.  A.  Bo.lwlck,  who  has  been  a.isl.stanf 
to  the  president  of  the  Tnternatinniil  Nickel 
Co  has  been  elected  president  to  succeed 
Ambrose  Monell.  who  resigned  In  order  to 
enter    Governmental    Service. 

Uoyd  M.  Knimn,  assistant  superintend- 
ent of  the  United  States  Metals  UeflnInK 
Co.'B  plant  at  East  Chicago,  Ind.,  has  been 
transferred  to  the  Boston  ofllce.  He  Is 
succeeded   by   W.   P.  Kllbourne. 

Albert  F..  Hail,  formerly  at  the  Massey 
mine  In  Ontario,  who  has  been  with  the 
Hampden  Corundum  Wheel  Co..  Chlcopee. 
Mass  a.s  BUt>erlnlendenl  of  concentration, 
will  shortly   Join  the   .National   Army. 

II.  W.  F,dmond«on  has  resigned  ns  man- 
ager of  the  Mndi.Mon  Mining  CoriKiratloti, 
operating  tungsten  properties  at  Silver- 
mine  Mo  He  has  been  rommlsaloned  a 
captain  In  the  Knglneer  Omcers'  Ileserve 
Corps. 

Myron  U  Fnller.  heading  three  parties 
from  Ihe  Ass..,  intod  Geological  KnglMoers. 
has  compl^-ip'l  !i  summers  neldwork  In 
West  Virglniii  t  lyde  T.  Orlawold  was  en- 
gag'-«l  during  ili'  summer  on  geological 
work   In    Wyoming   fields. 

Rlrharri  Koelnf..  general  n.  ager  of  the 
Cres.son  ronsolldated  finld  Mining  and 
Milling  Co  nl  Cripple  Cre.-k.  Colo,  will  re- 
tire soon  He  will  rrm.Tin  ninilated  with 
other    (•arllon-MnrVelll    Inlerfsts    and    will 

he      qurreeded      at      the      Crrsson      bv      A.      U 

lilnnmnelil,  of  the  Golden  Cycle  mill. 


Noel  J.  Ogllvie  has  been  appointed  to 
succeed  the  late  I>r.  W.  F.  King  as  super- 
intendent of  the  Geodetic  Survey  of  Can- 
ada. Ilr  Ogilvie  has  done  important  work 
in  connection  with  international  boundary 
surveys  and  was  recently  In  charge  of 
the  geodetic  survey  of  the  British  Colum- 
bia coast. 

Stephen  Rovre.  for  five  years  chief  engi- 
neer on  the  (Jogebic  Range  for  Pickands. 
Mather  and  Co..  has  resigned  to  take  up 
general  examination,  exploration  and  geo- 
logical work  with  Dr.  0.  K.  Leitb  of  Mad- 
ison. Wis.  He  will  continue  to  handle  the 
exploration  work  of  Pickands,  Mather  and 
Company. 

C.  W.  Merrill,  a  distinguished  metallur- 
gical engineer  of  San  Franci.-ico.  has  joined 
the  ranks  of  dollar-.i-year  men  in  Wash- 
ington, being  engaged  with  Hoover  and 
Requa  in  the  Food  .\dminiPtration.  Mr. 
Merrill  is  giving  his  attention  esjiecially  to 
chemical  problems  that  have  a  bearing  on 
the   food  question. 


Obituarj^ 


Dr.  E.  F.  Roeber,  editor  of  "Metallurgical 
and  Chemical  Engineering."  died  of  heart 
trouble  in  East  Orange,  N.  J.,  on  the  morn- 
ing of  Oct.  17.  He  was  taken  ill  about 
June  1.  Ia.<<t,  and  was  removed  to  Battle 
Creek,  Mich.  He  failed  rapidly,  however, 
and  was  brought  back  to  his  home,  where 
he   died. 

John  MrBride.  federal  mediator  in  the 
Globe-Miami  copper  strike  and  ex-president 
of  the  American  Federation  of  Labor,  died 
Oct.  9  in  Globe,  .^riz..  from  injuries  re- 
ceived when  a  runaway  horse  kicked  him 
through  a  plate  glass  window.  He  was 
at  Globe  In  company  with  the  Secretary  of 
Labor  and  other  members  of  the  Federal 
labor  commission  investigating  labor  con- 
ditions   in    .Vrizona. 

Theodore  E.  Sehwarz  died  at  Brookline. 
Mass..  Sept.  30.  aged  <;2  years.  He  was 
horn  in  Boston,  entered  the  M.-issachusetts 
Institute  of  Technology  and  was  graduated 
as  a  mining  engineer  with  the  class  of  187fi. 
He  went  to  Colorado  immediately  after 
graduation,  taking  charge  of  a  tunnel  at 
Georgetown.  With  increasing  experience 
he  was  given  more  important  positions. 
and  had  charge  of  many  valuable  mining 
propertie.s.  In  1890  Mr.  Sehwarz  opened 
an  offlce  in  Denver  .as  consulting  engineer, 
where  he  remained  until  1908.  when  failing 
health  obliged  him  to  retire  and  he  re- 
moved to  Brookline  to  live.  He  was  a  mem- 
ber of  the  American  Institute  of  Mining 
Engineers.  Sons  of  the  Revolution  and 
the    Colorado    Scientific    .Society. 


Societies 


rnlver»lty  of  Manitoba — Classes  in  min- 
eralogy, assaying  and  petrology  for  the 
benefit  of  prospectors  .ind  others  Interested 
In  mining,  which  were  held  last  year  for 
the  first  time  and  proved  highly  successful, 
will  be  resumed  this  season  under  the  di- 
rection of  J.  S.  Dc  Lury.  Dr.  Wallace, 
who  was  formerly  associated  with  him  In 
the  work  Is  now  In  command  of  the  train- 
ing school   for  ofllcers. 

Mining  and  Melallorgleal  Society  of 
America.  New  York  Seel  Inn.  held  a  meet- 
ng  on  net.  11  at  the  Columbia  University 
Club  The  speaker  of  the  evening  was 
W.  V.  Inirand.  chairman  of  the  National 
Advlsorv  Committee  for  Aeronautics,  Na- 
tional Research  Coiinrll.  Washington,  P  C. 
His  tuple  was  "The  American  Air  Service." 
In  dIs.MiHsIng  which  he  revli  wed  the  devel- 
opment of  the  air  fleet  Intended  for  mili- 
tary use  In  France.  The  meeting  was  pre- 
ceded by  a  dinner  at   7  p  m. 


Industrial  News 


Walter  A.  ZelnlcUrr  Supply  Co..  St  Louis, 
has  scoured  Ihe  servl.es  of  ,1  C  llryan. 
formerly  with  Manning,  Maxwell  A  Moore, 
Inc  Mr  Bryan  will  be  associated  with  Ihe 
equipment  department 

A«hc«lna  rrotrelrd  Mrlal  Co.,  of  Pitts- 
burgh announces  the  ap|>olnlment  of  Ole 
K.  ol.sen.  8  22  Perdldo  SI.  New  OrleanJi. 
ns  sales  agent  for  I/mislnna  and  the  south- 
ern   portion    of    Mississippi 

Morae  nro..  Machinery  and  Snnply  Co. 
has  dismantled  Ihe  .Inula  mill  at  Tellurlde. 
Colo,  and  shipped  Ihe  material  to  Menxer. 
over  20  carloads  lielng  obtained  This  plant 
was    III    operation    only    three   weeks. 


L,ink-Belt  Electric  Hoists.  Link-Belt  Co.. 
Cliicago.  111.  Book  No.  246.  Pp.  44  ;  6  x  9 
in. ;    illustrated. 

Casings  for  Link-Belt  Silent  Chain  Drive*. 
Link-Belt  Co..  Chicago,  111.  Book  No.  342. 
Pp.  6  ;  6  X  9  In.  :  illustrated. 

Turbine  Pomps  for  High  Head  Service. 
Wortliington  Pump  and  Machinery  Corp., 
ll.')  Broadway.  New  York.  Bulletin  W-60L'. 
Pp.    32  ;    6x9    in.  ;    illustrated. 

"Tnrnlng  Waste  Into  Proflt."  Prestollte 
Co.,  Inc.,  Indianapolis.  Ind.  Book  No.  5. 
Pp.  20:  8 J  X  11  in.  Illustrated.  Devoted 
exclusively  to  the  possibilities  of  reclaim- 
ing broken  machinery  and  metal  parts  by 
oxyacetylene   welding. 

Wire  Rope.  Armored  Rope.  Fibreclad 
Rope,  Cordage,  Waterbury  Co.,  fi3  Park 
Row.  New  York.  General  Catalog  and 
Price  List.  Pp.  220  -.31x6  In.  ;  illustrated. 
This  is  a  neat  cloth-bound  catalog  of  pocket 
size,  describing  the  products  of  this  con- 
cern. Much  valuable  information  is  given 
as  to  the  correct  practice  in  the  use  of  wire 
rope  with  particular  attention  to  lubrication 
and  splicing.  Many  useful  tables  are  in- 
cluded as  well  as  a  dictionary  of  words  and 
phrases  relating  to  cordage. 

Industrial  Heating  as  a  Central  Station 
I/oad — Part  Two — a  fil-page  book,  7  x  lo- 
in., published  by  the  Society  for  EHectrical 
Development.  Inc.,  of  New  York.  It  is  is- 
sued with  the  purpose  of  pointing  out  and 
developing  the  field  of  general  industrial 
heating.  It  takes  up  applications  of  elec- 
trical heat,  such  as  arc  welding  and  heat- 
treatment  of  steel.  The  book  includes  a  Ust 
of  classes  of  applications,  their  temperature 
range,  lists  of  heating'  equipments  furnished 
by  various  manufacturers  and  a  biblio- 
graphy of  publications  written  on  the  sub- 
ject. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  2Bc.  each. 
British  patents  are  supplied  at  40c.  each. 

Catalysis — Process  of  Effecting  Catal.vtic 
Reaction.s.  Otto  Christian  Hagemann.  Yon- 
kers,  and  Charles  Baskerville.  New  York, 
N.  Y.  (U.  S.  No.  1.23S.137:  Aug.  28.  1917.) 
Concentrating  Cnrnotlte  Ores.  Herman 
Schlundt.  Columbia.  Mo.  (U.  S.  No.  1,240.- 
607:   Sept.    18,   1917.) 

Copper-Nickel  Pyrrhotlte — Treattnent  of 
Copper-Nickel  Pyrrhotite  Woolsey  Mo.M- 
pine  Johnson.  Hartford.  Conn.,  assignor  to 
the  Continuous  Zinc  Furnace  Co  ,  Hartford. 
Conn.  (U.  S  .No.  1.23S.298  :  Aug.  28.  1917.) 
Drying  or  Roasllns — Improvements  Re- 
lating to  Drying  or  Roasting  Apparatus  of 
the  Rotarv  Chamber  Type.  Oswald  Els- 
worth,  Newcastle-on-Tvne,  England.  (Brit. 
No.    104,939.) 

Kxcavatlng-Machlne.  George  Henry  Dun- 
lop,  Auburn  Victoria,  Australia.  (U.  S. 
No.    1.236,691;   Aug.    14.   1917.) 

Excavator.  Cornelius  G  Hastings,  Olen- 
dale,  Calif.,  a.ssignor  to  Hastings  Tunnel 
System  Co.  (U.  S.  No.  1.240.445;  Sept.  18. 
1917. 

Flnmr — Albert  C  Norton,  Denver.  Colo, 
(U    S    No    1,237,544:  Aug.  21,  1917) 

Farnaccs — Imi>rovements  In  and  Con- 
nected with  Crucible  Furnaces.  Frederick 
Samuel  WIglev.  Birmingham,  England. 
(Brit     No.    10B.I46.) 

Furnace* — Improvements  In  and  Relatlngf 
to  Furnaces.  Alfred  Smnllwood,  London, 
N.    England.      (Brit     No.    10,1. 818.) 

Grinding  and  Tnmhling  Mill.  Frank  H. 
Ensign,  Toledo.  Ohio  (U  S  No.  1,338,662; 
Aug.    28.    1917  ) 

llolsllnc-F.nglnc  Alarm.  William  J.  LfOy, 
Hutte.  Mont.  (U  S  No.  1,239,409;  Sept. 
I.    1917) 

■  .caching  Valve,  Veunia  .tmllh,  Santa 
Monica.  Calif  (U  S  No.  1.238,209;  Aug 
28.   1917  ) 

Pnnip — Frilx  W  Machlet.  EllKabeth,  N  J 
(U    S    No    1.237,668;  Aug    21,  1917 

I'uinp  -William  S  McFerren,  Chambers- 
hurg.  I'enn  (U  S  No  1. 238.03*:  Aur  21. 
1917  ) 

Rcfraclarira.  Production  of.  Paul  R. 
Hershman.  Chicago.  III.  a.ssignor  to  the 
Mineral  Products  Co.  New  York.  N.  Y.. 
a  corporation  of  West  Virginia.  (U.  S. 
No     1. 240.569:    Sept.    18.    1917) 

Tunnel  Shield,  Cornelius  G  Hasllngs. 
Glendale,  Calif.,  a-sslgnor  to  Hastings  Tun- 
nel .S%-«tem  Co.  a  corporation  of  New  York. 
(U.    S     No.    1.240,446;    .Sept.    18.    1917.) 
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SAN  FRANCISCO — Oct.  13 
Conditions  on  Comstock  Lode  continue  to 
be  favorable.  Two  companies,  both  situ- 
ated at  Virginia,  Storey  County,  have  been 
recently  permitted  by  the  California  com- 
missioner of  corporations  to  raise  funds 
through  sales  of  stock.  The  Ophir  Silver 
Mining  Co.  is  allowed  to  sell  48,410  shares 
on  the  San  Francisco  stock  exchange,  and 
the  Sierra  Nevada  company  to  sell  6650 
shares  purchased  at  a  delinquent  sale  at  a 
price  not  less  than  15c.  The  Union  Con- 
solidated, reported  previously  to  have 
struck  good  ore,  has  been  delayed  in  ex- 
traction on  account  of  an  accident  in  the 
shaft.  This  also  caused  delay  in  the 
Ophir's  production  and  hampered  work. 
Repairs  can   readily   be   made. 

BUTTE — Oct.  13 
Dedication  of  Pioneer  Alonument  com- 
memorating the  discovery  of  gold  in  Mon- 
tana took  place  at  Gold  Creek  in  Powell 
County  on  Oct.  6.  A  number  of  pioneers 
and  the  Montana  Geographical  Society 
were  present,  and  Granville  Stuart,  the 
only  survivor  of  the  group  of  pioneers  who 
made  the  discovery,  told  the  story  of  the 
journey  made  60  years  ago,  resulting  in 
the  finding  of  gold.  The  monument  erected 
on  the  spot  of  discovery  consists  of  a  plain 
marble  shaft,  16  ft.  high,  designed  by  Ed- 
gar S.  Paxson,  who  also  was  present  at 
the  unveiling.  The  monument  is  the  gift 
of  Mrs,  Mary  E.  Morony  and  was  erected 
in  honor  of  her  father,  Capt.  James  H. 
Mills. 

Bo.ston    &    Montana    Development    Co.    is 

doing  considerable  amount  of  work  on  its 
properties  in  the  Elkhorn  district  in 
Beaverhead  County.  It  has  driven  about 
6500  ft.  of  openings  for  the  development 
of  two  veins  from  a  tunnel  950  ft.  below 
the  apex.  A  large  fault  was  encountered 
about  2500  ft.  from  the  portal  of  the  tun- 
nel and  a  lot  of  work  has  been  done  in  an 
effort  to  find  the  faulted  veins.  One  of 
them,  known  as  the  Idanah,  has  been  re- 
covered and  a  drift  has  been  run  on  it  a 
distance  of  350  ft.,  for  all  of  which  dis- 
tance the  ore  is  in  place.  The  other,  a 
parallel  vein,  called  the  Park,  has  not  vet 
been  found,  although  the  fault  has  also 
been  gone  through  in  that  portion  of  the 
property  and  the  engineers  think  it  is  but 
a  matter"  of  a  short  time  when  the  Park 
vein  will  also  be  recovered.  The  ore  in 
the  Idanah  vein  is  said  to  show  good  aver- 
age contents  in  silver,  lead,  gold,  zinc  and 
copper.  The  company  is  also  pushing  con- 
struction work  on  37  miles  of  railroad  from 
a  junction  with  the  Union  Pacific  at  Divide, 
Mont.,  to  the  mines  in  the  Elkhorn  district, 
and  v.'ill  be  completed  and  equipped  with- 
in a  year.  A  large  mill  has  also  been  con- 
tracted for  and  will  be  built  early  in  the 
spring.  The  company  owns  about  1000 
acres  of  mineral  land  in  that  district,  and 
half  as  much  more  in  another  district, 
known  as  French  Gulch.  It  also  owns 
timber  lands  and  water  power  sites.  The 
railroad  being  built  is  only  a  small  portion 
of  the  line  that  has  been  projected.  The 
original  plan  was  to  build  a  main  road 
from  Divide,  through  the  Big  Hole  river 
valley,  famed  for  its  agriculture  and  stock 
raising,  and  two  branche.s,  one  to  the  Elk- 
horn and  the  other  to  the  French  Gulch 
mines,  but  the  breaking  out  of  the  Euro- 
pean war  put  an  end  to  the  financing  which 
had  been  arranged   for  in   London. 

DENVER — Oct.  13 

American  Mining  Congress  is  again  active 
In  Colorado  and  a  campaign  has  been  in- 
augurated to  rejuvenate  the  Colorado  chap- 
ter and  increase  the  active  membership  to 
two  hundred.  The  directors  of  the  congress 
have  appointed  John  T.  Burns,  an  experi- 
enced organizer  and  a  Westerner,  as  a.<isist- 
ant  to  J.  P.  Callbreath,  the  National  Secre- 
tary, with  instructions  to  organize  the  We.st 
to  the  point  of  efliciency.  Mr.  Burns  is  now 
canvassing  the  mining  camps  of  the  state 
and  is  securing  the  cooperation  of  most  of 
the  substantial  mining  operators  and  engi- 
h'jers.  These  men  believe  that  it  is  to  the 
bi!St  interests  of  Colorado  to  have  a  live, 
■well  organized  chapter,  which  can  act  in 
union  with  similar  organizations,  in  adjoin- 
ing states,  in  national  matters.  The  Col- 
orado chapter  will  cooperate  with  all  other 
0>lorado  bodies  engaged   in  furthering  the 


interests  of  the  mining  industry,  with  a 
view  to  dealing  with  questions  of  national 
legislation  favorable  to  mining.  The  con- 
gress is  not  completely  satisfied  with  what 
it  has  accomplished  in  connection  with  the 
organization  of  the  Bureau  of  Mines,  but 
is  now  ambitious  to  take  another  important 
forward  stride  and  secure  a  ilepartment  of 
mining  in   the   national   Government. 

SALT  L.AKE  CITY — Oct.  13 
Power  Facilities  for  East  Tintic  district 
are  being  increased  by  the  Utah  Power 
and  Light  Co.  This  part  of  the  camp 
of  Tintic  is  to  have  a  new  drainage  and 
development  tunnel,  to  be  driven  over  a 
distance  of  5  J  miles  from  Goshen  Vallev 
to  a  point  near  Silver  City  ;  and  the  Utah 
Power  and  Light  power  line  is  to  be  ex- 
tended from  the  Tintic  Standard,  seven 
miles  easterly,  so  as  to  afford  power  for 
the  projected  tunnel.  Also  a  heavier  line 
is  to  be  laid  between  Knightsville  and 
the  Tintic  Standard  over  a  distance  of 
8000  ft.,  and  the  line  to  Homansville  is  to 
be  improved.  Since  the  coming  into  prom- 
inence of  the  Tintic  Standard,  the  East 
Tintic  district  has  been  receiving  more  at- 
tention, and  the  question  of  better  trans- 
portation   is   being    agitated. 

Car  Siiortage  has  caused  the  National 
Council  of  Defense  to  action  in  regard  to 
Utah  coal  mines,  and  the  mines  have  in 
prospect  a  temporary  relief,  with  the  hope 
of  more  permanent  help.  One  thousand 
W'est-bound  cars  have  been  ordered  b.v  the 
National  Council  of  Defense — in  response 
to  an  appeal  of  Sept.  27  by  the  public  utili- 
ties commission  of  the  state — to  stop  in 
Utah  for  loading  with  coal  on  the  Southern 
Pacific  and  Western  Pacific  railroads,  and 
this  number  with  350  additional  cars  pro- 
vided by  the  Southern  Pacific,  will  afford 
for  one  week  at  least  rolling  stock  com- 
mensurate with  the  capacity  of  Utah  coal 
mines.  The  utilities  commission  has  fur- 
ther requested  of  the  National  Council 
of  Defense  that  a  regular  supply  of  cars 
be  arranged  for.  In  this  matter,  W.  W. 
Armstrong,  fuel  administrator  for  the  state, 
is  to  confer  with  the  National  Council  as 
to  the  authority  of  the  utilities  commis- 
sion to  order  empty  cars  within  the  state  to 
the  mines  for  loading.  In  connection  with 
the  question  of  the  Utah  coal  supply,  a 
statement  by  A.  H.  Cowie,  vice  president 
and  general  manager  of  the  Utah  Fuel  Co. 
is  of  interest,  giving  the  coal  production  of 
Utah  for  1916  as  3,621,935  short  tons, 
with  the  possibility — with  adequate  trans- 
portation— of  raising  this  for  the  present 
year  to  5,000,000  short  tons  and  placing 
the  increase  by  Utah  coal  mines  imme- 
diately available  at  from  50,000  to  75,000 
tons  monthly, 

W.\L1,.\CE,    IDAHO — Oct.    13 
Report  of   Labor   Conditions   by  W.   J.   A. 

McVety,  state  labor  commissioner  of  Idaho, 
who  was  recently  sent  to  the  Ca?ur  d'Alene 
district,  has  just  been  made  public.  Mr. 
McVety  includes  also  with  his  findings  the 
report  of  G,  Y.  Harry,  commissioner  of 
conciliation  of  the  department  of  labor,  who 
was  here  at  the  same  time  and  for  the 
same  purpose.  The  mine  managers  met 
in  conference  in  response  to  an  invitation 
from  Mr.  Harry.  The  invitation  requested 
that  they  meet  himself,  Mr.  McVety,  and 
C.  O.  Young,  organizer  of  the  American 
Federation  of  Labor.  In  his  report  to  the 
.secretary  of  labor,  Mr.  Harry  states  that 
the  managers  were  willing  to  meet  himself 
and  Mr.  McVety,  but  did  not  wish  Mr. 
Young  in  the  conference.  He  savs  that  "in 
view  of  the  fact  that  there  has  been  no 
miners'  union  of  any  con.seciuence  in  till : 
district  since  the  great  riot  and  upheaval 
of  18  years  ago  and  that  the  mines  have 
been  running  on  the  open-shop  basis,  I 
found  the  managers  adverse  to  having  any 
dealings  or  doing  any  business  with  the 
unions,"  and  he  might  have  added  that 
they  were  justified  in  that  position,  but  he 
didn't.  He  then  says  that  both  he  and 
Mr.  McVety  "placed  before  them  the  wishes 
of  the  Government,  both  national  and  state, 
with  reference  to  labor  conditions,"  but  he 
does  not  outline  those  conditions.  He  does 
say,  however,  that  they  were  "assured  by 
the  gentlemen  present  that  thev  would 
meet  at  all  times  with  their  wage  scale 
the  rising  cost  of  living,  and  see  that  fair 
and    equitable    conditions    were    maintained 


in  the  mines  of  the  district  regardless  of 
any  demands  on  the  part  of  the  local 
unions."  He  also  found  that  there  were 
four  locals  of  the  International  Union  of 
Mme,  Mill  and  Smelter  Workers,  compris- 
mg  a  membership  of  500  to  600,  while  there 
are  about  6000  men  working  in  the  district. 
Immediately  after  this  conference  Mr. 
Harry  says  he  conferred  with  men  repre- 
senting the  district  council  of  the  miners' 
union  and  that  "I  recommended  to  them 
that  so  long  as  the  existing  standards  were 
maintained  that  thev  make  no  demands  at 
this  time."  Mr.  Young,  of  the  A.  F.  of  L.. 
and  Mr.  McVety  "both  participated  in  this 
conference  and  coincided  in  the  recommen- 
dations which  I  made."  Mr.  Harry  learned 
the  next  morning  that  the  district  council 
"decided  to  recommend  to  the  unions  that 
they  let  conditions  rest  as  thev  are  and 
make  no  efforts  to  change  them  until  next 
spring."  As  the  mining  companies  had 
given  assurance  that  they  would  adjust  the 
wage  scale  to  the  high  cost  of  living  and 
maintain  fair  and  equitable  conditions,  tlie 
"change"  here  mentioned  must  refer  to  a 
demand  to  unionize  the  mines  in  the  spring, 
a  meaning  that  may  be  implied  in  the  clos- 
ing sentence  of  Mr.  Hanv's  report,  in 
which  he  says:  "I  believe  that  we  can 
feel  safe  as  to  the  continued  operation  of 
the  mines  in  this  district  at  least  until 
next  spring."  In  his  report  to  the  gover- 
nor, after  quoting  in  full  with  his  approval 
Mr.  Harry's  report.  Mr.  McVety  says;  "I 
informed  the  mine  operators  at  the  con- 
ference that  the  Wallace  field  was  virgin 
territory  for  organization  work  on  the  part 
of  labor,  and  if  the  wrong  organization 
succeeded  in  getting  a  footing,  trouble  was 
bound  to  follow.  I  asked  what  attitude  the 
operators  would  assume  if  the  present  labor 
organizations  put  on  an  active  campaign 
for  membership,  and  E.  R.  Day,  manager 
of  the  Hercules,  answered  they  proposed 
to  maintain  the  open  shop  and  no  discrim- 
ination." If  we  forget  the  official  titles 
of  the  gentlemen  making  these  reports,  one 
would  infer  that  they  were  prepared  by 
union  organizers  rather  than  by  represen- 
tatives of  the  governments  of  the  United 
States  and  the   State  of   Idaho. 

PHOEKIX,  ARIZ. — Oct.  11 
Destruction  of  Two  Plants  producing 
munitions  metal  has  caused  the  .\rizona 
chapter  of  the  American  Mining  Congress 
to  petition  the  Federal  Labor  Commission 
now  in  the  state  to  investigate  the  matter. 
The  shaft  and  shaft-house  of  the  Mam- 
moth Molybdenum  mine  at  Mammoth  and 
the  mills  of  the  Union  Basin  Zinc  mine  at 
Golconda  are  the  plants  referred  to.  Both 
were  destroyed  by  fire  recently,  entailing 
a  combined  loss  of  over  $200,000.  The 
local  chapter  has  also  requested  from  the 
Treasury  Department,  a  broader  secret 
service  operation  in  the  state  for  the  pro- 
tection  of   industrial    plants. 

DlTLl-TH,  MINN. — Oct.  12 
Scarcity  of  Shippini;  Facilities,  owing  to 
boats  failing  to  get  back  on  their  return 
trips  as  rapidly  as  they  did  last  year,  com- 
bined with  the  later  opening  of  the  season 
this  year  than  last,  makes  the  total  ore 
shipments  from  the  head  of  the  lakes,  so 
far  during  1917,  almost  2,000.000  tons  less 
than  they  were  at  this  time  a  vear  ago. 
September  shows  a  falling  oft  frorfi  the  cor- 
responding month  last  year,  but  Septem- 
ber, 1916,  was  an  extraordinarily  good 
month  for  shipping  conditions,  Tlie  total 
to.mage,  up  to  date,  shipped  from  the  head 
of  the  lakes  is  33,000.000  tons,  against  35,- 
000,000  a  year  ago. 

Report  of  County  Mine  Inspector,  W.  H, 
Harvey  for  the  year  ended  September,  1917, 
shows  there  were  115  mines  in  operation 
out  of  a  total  of  13S.  Out  of  the  14,479 
men  employed.  6860  were  underground  min- 
ers.  3060  were  openpit  men,  2236  men  were 
employed  in  stripping  and  2323  were  sur- 
face men.  In  1916.  a  total  of  19.916  men 
were  employed.  Although  the  number  of 
men  employed  this  vear  is  le.ss,  the  ore 
shipments  from  St.  Louis  County  have 
been  greater  by  5000  tons  than  last  vear, 
with  a  total  of  35.902.516  tons.  The  num- 
ber of  tons  shipped  from  the  underground 
mines  was  11.347,693  and  from  the  openpits, 
24,554.823  tons.  During  this  period  there 
was  10.441.738  cu.yd.  of  stripping  removed. 
The  average  pay  per  day  in  all  the  mines 
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has  been  from  $2.90  for  common  labor  in 
the  openpit  to  J4.12  for  undereround  work, 
and  steam  shovel  and  locomotive  men  re- 
ceiving from  $3.71  to  $7.31.  The  Pioneer 
mine,  of  the  Oliver  Iron  Mining  Co..  at  Kly, 
holds  the  record  for  the  greatest  ship- 
ments from  an  underground  property  for 
the  year,  which  was  438.383  tons,  and  the 
Hull  Rust  of  the  same  company,  at  Hib- 
bing.  holds  the  record  for  pits,  having 
shipped    6,500.000    tons. 

CALVMKT,    Mini. — Oct.    13 
Annaal     Report     of     .MineH     Inspector     of 

Houghton  County  for  year  ended  Oct,  1. 
showed  total  number  of  men  underground 
was  16.423.  This  compares  with  16.520 
in  1916.  lfi.005  in  1915  and  12.954  in  1914. 
In  1908  the  figure  was  17.224.  in  1909  it 
was  17.974.  and  in  19in.  16.250.  Under  the 
circumstances  and  with  all  the  hue  and  cry 
of  -shortage  of  men.  the  fact  remains  that 
while  every  mine  needs  more  men  under- 
ground, the  working  figure  is  better  than 
the  average.  The  percentage  of  casualities 
is  0.0029.  Of  the  48  men  killed  in  the 
inines.  Champion  lost  7  and  Calumet  six. 

JOPLIN.  MO. — Oct.  l.S 
Elrrtrir  Power  W«»  Crippled  for  many 
mines  when  a  further  break  occurred  in- 
electric  machinery,  this  time  a  turbine  be- 
ing reported  out.  in  addition  to  the 
burnt  out  generator  reported  a  week  ago. 
The     story     of     last     autumn     and     winter 


threatens  to  be  repeated,  when  one  break 
followed  another  from  midsummer  until 
February  this  year.  The  company  orders 
new  equipment  and  adds  enough  new  busi- 
ness to  absorb  the  additional  current  to  be 
generated  before  the  equipment  arrives.  As 
last  year,  so  this  year.  Fifty  per  cent,  of 
electric   power    is   off. 

TORONTO — Oct.  11 
Order  Prolilbitinic  AsnrsRmrnt  Work  in 
Rickard  Townshij)  has  been  withdrawn  by 
the  government  of  Ontario  owing  to  the 
timber  rights  granted  along  the  Abitibi 
River.  A  considerable  number  of  prospec- 
tors have  gone  into  the  district  and  many 
claim.s  east  and  north  of  the  original  dis- 
covery have  been   staked. 

I^abnr     ConditionN     in     Northern     OntBrto 

have  been  settled  but  .situation  in  Porcu- 
pine remains  bad.  and  with  little  hope  of 
improvement.  (ine  of  the  unfortunate 
things  is  the  fact  that  there  are  now  three 
different  scales  of  wages  in  the  camp  anO. 
unless  this  is  adjusted,  while  there  is  no 
probability  of  a  strike  this  fall  or  winter, 
there  is  every  chance  that  there  will  be  one 
in  the  spring  The  Hollinger  is  paying  a 
flat  rate  of  $4  to  everybody  underground, 
the  Mclntyre  recently  raised  the  muckers 
to  $3.50  a  day.  and  the  Home  and  the  rest 
of  the  camp  are  paying  muckers  $3,25  a 
day.  The  situation  is  further  complicated 
by    the    system    of    bonuses    being    paid    in 


Cobalt,  where  with  silver  over  90c.  the  men 
are  receiving  a  bonus  of  $1  a  day.  drillers 
receiving  $4.50  and  muckers  $3.50  to  $3.75. 
Men  are  le.aving  Porcupine  daily  to  go  to 
Cobalt  and  also  to  the  Sudbury  camp  where 
wages  have  again  been  rai.sed.  The  Mcln- 
tyre with  a  $.T  cost  and  a  $10  ore  can  stand 
these  wages  together  with  the  high  prices 
of  supplies,  and  the  Hollinger  with  an  $8 
ore  and  a  large  tonnage  ran  also  stand  it. 
but  the  Dome  is  in  a  bad  shape  as  a  con- 
sequence of  these  conditions.  The  larger 
part  of  the  mill  tonnage  is  coming  from  th^ 
open  pits  and  is  running  around  $2.50  a 
ton  with  costs  of  $2.40.  With  the  approach 
of  winter,  difficulties  of  keeping  the  pits 
open  will  be  increased  and  it  will  not  be 
economical  to  operate  them.  If  all  the 
tonnage  were  taken  from  underground,  the 
tonnage  would  be  cut  to  about  600  tons  a 
day  and  the  costs  would  be  about  $5.  As 
the  grade  of  the  ore  would  be  only  a  little 
over  $6.  the  margin  of  profit  would  be  small 
and  the  mine  would  be  gutted  by  the  time 
normal  conditions  returned.  The  mine  to 
run  at  capacity  should  have  650  men  and 
they  have  only  al>out  200.  This  condition 
presages  a  shutdown  of  the  mill,  and  the 
confining  of  operations  to  development  only. 
In  the  case  of  a  shutdown,  which  seems 
inevitable,  milling  will  in  all  probability  not 
be  resumed  for  at  least  a  year,  but  during 
that  time  the  mine  would  be  put  in  splendid 
shape,  and  a  large  amount  of  development 
caried   on    at    greater    depths. 
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Clay  County 
LECROY  GRAPHITE  AXr>  MINERAL. 
CO.  organized  with  an  authorized  capital 
of  $250,000.  Headquarters  will  be  in  Birm- 
ingham. The  otiicers  are  H.  W.  Myers, 
president,  and  .1  Frank  Steel,  vice-presi- 
dent. Mine  is  situated  four  miles  from 
Holland  and  reported  that  capacity  will  be 
300   tons  per  day. 

Colbert  County 
NITRATE  Pl^VNT  site  at  Sheffield  has 
been  approved  of  by  President  Wilson 
according  to  Washington  report.  Will  be 
constructed  by  the  Oovernment  with  part 
of   $20,000,000    appropriation. 

ARIZONA 

CoclilfiF    County 

CALUMET  &  ARIZO.VA  (Warren) — Pro- 
luctlon  for  September  amounted  to  6.020,- 
100    lb     copper 

INSPIRATION  (Miami) — Production  for 
Jeptember  amounted  to  2,250,000  lb.  copper. 

SHATTI'CK  ARIZONA  (BIsbee) — Pro- 
duction for  .September  amounted  to  1,566.- 
446  lb.  copper,  233.800  lb.  lead,  26.028  OZ. 
Oliver,   419   oz.    gold. 

nils  County 
fJILA  COPPER  SULPHIDE  (Chrl.itmas) 
Ifisued  notice  of  redemption  of  G'/<  con- 
vertible gold  bonds  dated  April  1.  1913. 
and  due  April  I.  19IS.  to  the  amount  of 
$80,000.  Payment  to  be  made  at  par  after 
Oct.  1  unless  bonds  are  sooner  converted 
Into    shares    of   capital    slock. 

Greenlee    Cooflly 

ARIZONA       COPPER      CO.       (Clifton)  — 
Mines    remain    Idle    and    comprtny    plans    to 
operate  smeltery  as  custom  plant. 
Mohave    <'onnly 

STEFFY  CI-STOM  MILL  (Chloride)— 
Installing  Jigs  and  rolls.  F.  E.  ateffy, 
■uperlntendent. 

MHRRIMAC  (Chloride)  — Bonded  to  J. 
C  Rankin;  will  rr-iiipi.  -iiriUiiig  with  BO-hp 
engine  and  compr-  "  .-d  on 

foundations       J.  'ulent. 

KEYSTONE    ('  ■!    mill 

being  tiiriM-.l  c-  .  Will 

corrif  liiiiip    "n-,    having 

«e\.'  on    hand.      F.    W 

Sh.  •  ' 

V-  rfi-i'     r-fi      (Mo- 


:.i     i.f     Kiton     cn- 

yoar    ago    showed 

1    lb.    Bcid    per    ton, 

»n  :  cement  copper. 


77. e*";  Cu.  Changed  to  electrolytic  eciuip- 
menl  on  account  cost  of  iron  and  chemi- 
cals :  installing  six-cell  unit  ;  power  ob- 
tained from  De.sert  Power  and  Water  Co. 
Reports  show  80  to  86 'v  extraction;  pro- 
duction 500  lb.  cathode  copper  daily  at  15c. 
a  pound. 

Pinal  County 

RAY  SILVER  LE.A.D  (Ray) — At  present 
shipping  over  1000  tons  monthly  to  Dem- 
ing  smeltery.  Two  new  hoists  installed 
and  80  men  employed. 

QUEEN  CREEK  COPPER  (Superior)  — 
Station  cut  on  3on-ft.  level.  Sinking  con- 
tinued under  contract  to  the  450-ft.  level. 
On  the  300-ft.  level  it  is  planned  to  cross- 
cut   to   the    footwall    and    drift   on    the    vein. 

PINAL  CO.VSOLinATKli  (Price) — .lack 
Davis  and  T.  C.  Wear,  of  Rav.  sold  option 
in  Pinal  Con.solidated.  situated  about  14 
miles  .southwest  of  Ray.  to  F.  <^.  Arm- 
strong, president  of  Arizona  Hercules  Cop- 
per Co,  When  wagon  road  to  Price  is  re- 
paired, shipments  of  silver-lead  ore  will 
begin, 

BROKEN  HILLS  (Ray)— New  York  in- 
terests purchased  420,000  shares.  At  120- 
ft,  depth  considerable  exploratory  tonnage 
of  commercial  ore  opened.  New  hoist  or- 
dered to  facilitate  sinking  When  wagon 
roads  completed  and  mining  equipment  In- 
stalled extensive  development  will  be  un- 
dertaken. W  R  Gordon,  In  charge 
Santa  Crui  County 

ARIZONA-EUROPEA.V  (Patagonia)  — 
Commercial  orehodles  encountered  and  ship- 
ments being  made.  James  Ritchie,  man- 
ager. 

HARSHAW  (Harshaw)- This  and  sev- 
eral other  old  silver  producers  being  over- 
hauled to  begin  shipments  again,  owing 
to  high  price  of  silver. 

RED  FO.x  (Alto) — Shaft  being  sunk  to 
BOO  ft.  Taken  ov.T  on  lipase  niid  bond  bv 
F.  B.  Kollberg.  Mill 
enough  ore  opene«l  to 
for  large  producllon 

R.  R.  R.  (Pnliigonin) — Now  u.sing  water 
concentration  .  reported  that  expense  of 
flotation.  Including  royalties,  not  warranted 
by  additional  recovery  Producing  at  full 
capRclt.v  but  hnndlcappiMl  by  scarcity  of 
Mexicans,  Estimated  that  morn  than  10.- 
000  Mexicans  have  gone  north  In  last 
month  or  so, 

Varapal    Connl.r 

.lEROMR  VERDE  (.lerome)  —  Shipped 
lwi>  carloads  ore  to  Humlmldt  smeltery. 
Raise  In  Maintop  claim  north  of  U.  V. 
Extension  line  Is  40  ft.  Above  1200-ft. 
level    and    In    ore 

BIO  LEnOR  (Mayer)  —  Construction 
work  resumed  nn  smeltery,  second  unit  be- 
ing erected  with  capacity  of  BOO  tons  Re- 
verberatory     furnace    and     two    converters 


being  installed.  Three  shifts  employed  in 
Butternut  and  Henrietta  mines.  Construc- 
tion of  flotation  plant  and  half-mile  tram- 
way to  connect  the  mines  with  railway  un- 
der consideration, 

ARK.VNSAS 

Marion     County 

NORTH  STAR  (Vellville) — Struck  good 
ore  in  tunnel,  .\eriai  tram  contemplated 
from  new  orebodv  to   mill, 

A.NN.V  MAY  (Buffalo) — Drifted  60  ft. 
thix>ugh  zinc  carbonate  orettody  on  moun- 
tain side.  Contemplate  erecting  mill  this 
winter. 

OHIO  (Yellville) — Good  blende  ore 
opened.  Hauling  to  mill  at  Reynolds  mine, 
half  mile  distant,  situated  In  Hall  Moun- 
tain camp, 

FOX  DEN  (Buffalo) — Situated  In  Cow 
Creek  camp.  Installing  two  60-hp.  crude- 
oil  engines  and  enlarging  capacity.  Ore 
from  Dry  Bone  mine  will  be  milled  here 
also. 

CALIFORNIA 
Calaveras   County 

SAFE  DEPOSIT  (Mokelumne  HIII) — Af- 
ter being  closed  down  three  months,  owing 
to  scarcity  of  water,  hydraulic  operations 
resumed, 

Eldorado   Coanty 

BEEBE  (Georgetown) — Reported  that 
Bulkeley  Wells  interests  surrendered  lease. 
Shaf:  'eepened  to  264  ft.  and  crosscuts 
drivirn.  hut  rei>orted  th.it  results  were  un- 
.satlsl'actory.  J  H.  Rohln.son  and  Martin 
Costello.  owners  of  the  property,  will  carry 
on   development. 

Kern    County 

CENTRAL  CALIFORNIA  GAS  CO 
( Hakersfleld) — Railroad  commission  dls- 
mla.sed  aiipllcntlon  for  authority  to  con- 
struct transmission  systein  for  natural  gas 
from  fields  to  Corcoran.  Ilanford.  Tulare 
and  Porlervllle  on  ground  that  company 
failed  to  show  that  nat\iral  gas  Is  available 
In   the  quantity    required. 

I.a«sen   Connly 

PI.INCO  ( Povle)  — Oscar         Rldenour. 

mucker,  killed  Sept  16  at  200-ft  level  sta- 
tion of  vertical  shaft  .Supixised  to  have 
been  struck  by  truck  after  placing  bucket 
on  skids  and  slgnalli\g  to  hoist. 
Nerarta    County 

MOLYBDENUM  re|>orled  discovered  on 
railroad  land  between  English  Motmtain 
mine  and  Lake  Faucherle,  above  Oranlte- 
vllle. 

ALLISON  RANCH  (Grn.ss  Valley)— 
Good  ore  rei>orted  dlsclo,oed  In  700-rt  level. 
Reported  property  optioned  by  W.  W. 
Bryne   and    associates,   ot   Salt    I^ke.      The 
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20-stamp  mill  is  crushing  about  90  tons 
a  day.  Ore  is  tal<en  from  four  of  tlie 
slopes,    cliiefly    in    400-ft,    level. 

EMPIRK  (Grass  Valley) — New  Ingersoll- 
Rand  compressor.  2500-cu.ft.  capacity,  being 
installed,  to  be  operated  by  500-hp.  motor 
connected  to  the  main  power  line.  New 
plant  adjoins  present  compressor  plant. 
Mine  and  mill  in  steady  operation.  George 
W.   Starr,    managing   director. 

ALLISON  RANCH  AND  GOLDEN 
CENTER  (Grass  Valley) — Unverified  report 
that  C.  A.  Brockington  tendered  his  resigna- 
tion as  manager.  Recent  development  work 
at  both  properties  and  installation  ot  mill 
and  cyanide  plant  at  Allison  Ranch  have 
been  under  Brockington's  management. 
Placer  County 
EXCELSIOR  GOLD  MINES  (Forest 
Hill) — Fire  at  Cache  Rock  burned  un- 
derpinning of  powder  magazine  last  August 
believed  of  incendiary  origin.  Fire  in  the 
nearby  forest  burned  for  several  days  near 
Fords  Bar,  Cache  Rock  and  Todds  Valley. 
Plnmas  County 
MANGANESE  ORE  of  fair  quality  re- 
ported near  summit  of  Mt.  Hough,  north 
of  Quincy,  being  mined  by  W.  S.  Robin- 
son and  hauled  to  Quincy  Junction  for 
shipment  over  the  Western  Pacific.  Man- 
ganese is  also  being  mined  in  Dixon  Can- 
yon and  Indian  Creek. 

MONITOR  (Quincy)  —  Operations  sus- 
pended for  winter  owing  to  necessary  re- 
newal of  pumping  apparatus.  Developed  to 
vertical  depth  of  130  ft.,  with  several  hun- 
dred feet  of  drifts.  Reported  body  of 
gravel  tapped  but  bottom  of  tunnel  not 
reached.  Believed  deposit  is  part  of  famous 
Bellevue  lead. 

San  Floaquin  Count.v 
SAN  JOAQUIN  LIGHT  &  POWER 
(Stockton) — Authorized  by  Railroad  Com- 
mission to  use  proceeds  of  $410,000  boids 
for  expenditures  since  Dec,  191*5,  and  cur- 
rent debts.  Furnishes  power  and  light  for 
.southern  end  of  Mother  Lode  mines  and  for 
towns   and   cities. 

Shasta  County 
MAMMOTH     (Kennett) — Bstirriated    pro- 
duction for  September  is   1,280,000  lb.   cgp- 
per. 

Siskiyou  County 
SODA  DEPOSITS,  near  Dorris,  belong- 
ing to  H.  A.  Weed,  C.  U.  Huff  and  W.  E. 
Tibbe,  of  Weed,  have  been  purchased  by 
the  Spreckles  interests  on  a  tonnage  basis. 
Tonnage  estimated  at  not  over  2000  tons. 
KNOW  NOTHING  (Yreka) — The  8- 
stamp  mill  overhauled  and  in  commission. 
Compressor  installed  and  machine  drills 
will  be  used.  Mill  will  be  driven  by  wa- 
ter power.  Worked  under  lease  by  W.  R. 
Beall,   after   being   idle   about   20   years. 


So 
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GRAHAM  (Ukiah) — Manganese  claims 
on  Red  Mountain  taken  over  by  J.  Chase  of 
San  Francisco.  Contemplate  installation  of 
concentrating  plant,  capacity,  75  tons,  and 
tramway. 

Trinity    County 

PACIFIC  GOLD  DREDGING  CO.  (Oro- 
ville) — Dredge  removal  from  Morrison 
gulch  down  Coffee  Creek  about  five  miles, 
completed.  Reconstruction  completed  in  a 
month.  Buildings  removed  to  new  site.  Pit 
for  flotation.  190  ft.  wide  and  10  ft.  deep. 
Tuolumne  County 

IN  CAYUSE  GULCH,  mining  in  Humbug 
district  will  be  resumed  by  R.  S.  Ammen, 
of  San  Francisco,  after  suspension  during 
warm  months  owing  to  lack  of  water. 

SONORA  WONDER  (Sonora) — Reported 
sold  to  E.  G.  Blake,  of  Nevada.  Clearing 
out  50-ft.  shaft  in  progress.  Owned  by 
Knowles.    Hough    and    Mrs.    Bachman. 

EAGLE-SHAWMUT  (Shawmut)— Five 
stamps  started,  being  the  first  reduction 
of  ore  .for  several  months,  owing  to  de- 
velopment work  being  done.  Large  amount 
of  ore  blocked  out  and  probably  mil!  will 
run    at    full    capacity. 

COLORADO 
Boulder    County 

COMSTOCK  (Caribou) — Being  developed 
and  operated  under  lease  to  Hankins  &  Co. 
On  200-ft.  level,  3-ft.  vein  of  silver-lead 
ore  opened  ;  producing  10  tons  per  day. 
Compressor  and  30-hp.  electric  hoist  in- 
stalled. 

BOULDER  TUNGSTEN  PRODUCTION 
CO.  (Boulder) — Contract  let  to  advance 
main  tunnel  700  ft.  Leases  will  be  granted 
on  some  of  veins  already  cut  by  tunnel,  and 
some  development  will  be  done  on  conipany 
account.       Refining    plant    operating. 

CONSOLIDATED  LEASING  CO.  (El- 
dora) — Developing  properties  of  Swarth- 
more  Consolidated  Mining  Co.  under  lease. 
Opened  by  2000-ft.  crosscut  tunnel  ;  25- 
ton  flotation  mill,  to  be  built  soon  and  ma- 


chinery   ordered.      C.    E.    Kahler.    president 
and   general    manager. 

Clear    Creek    County 

PRIMOS  (Empire) — Contracted  with 
Silas  Knowles  for  2000-ft.  crosscut  tunnel 
to  open  property  600  ft.  below  present  work- 
ings. 

SILVER  AGE  (Idaho  Springs) — C.  John- 
son and  associates  developing  Ship  Ahoy 
property  under  lease.  Crosscut  driven  to 
vein  and  6-in.  streak  high-grade  silver- 
lead  ore   opened. 

LAKE  (Idaho  Springs) — Bond  and  lease 
secured  by  W.  T.  Hireen.  Opened  by  four 
levels  driven  from  Virginia  Canyon,  and  Big 
Five  tunnel  which  cuts  vein  at  2300-ft. 
depth.  Development  will  be  performed  on 
company  account  and  operated  on  sub-leas- 
ing system.  Pump  installed  on  tunnel  level 
to  unwater  east  shaft.  Intends  to  develop 
Mosher  oreshoot  above  tunnel  level  and 
raise  to  surface.  Robert  Hasty,  of  Idaho 
S'prings,    superintendent. 

Gilpin  County 

RIDGE  and  SARATOGA  WEST  (Central 
City) — Reported  these  properties  at  Russel 
Gulch  will  be  reopened. 

BRYAN  TUNNEL  (Black  Hawk)  — 
Shoot,  good-grade  lead-silver  ore  opened  in 
winze  ;  shipping  to  smeltery. 

POWERS  (Central  City)  —  Lessees  re- 
sumed shipping  after  unwatering  shaft. 
Good-grade  ore  in   lower  levels. 

BROOKLYN  (Central  City) — Will  be  re- 
opened. Shaft  is  500  ft.  deep  ;  crosscutting 
on  3n0-ft.  level  will  be  done.  Contract 
to    supply    air    to    Homer    mine    made. 

HOMER  (Central  City)— Shaft  200  ft, 
deep  will  be  sunk  200  ft.  more.  Small 
force  employed  in  development.  Milling 
ore  opened ;  8-in.  shoot  smelting-grade  ore 
assaying   1.5   oz.    gold   and   4%    copper. 
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VERNON  (Ironton) — Mill  now  making 
12  to  14  tons  concentrates  daily.  New  ore- 
body  on  300-ft.  level  drifted  on  for  45  ft. 
Flotation  unit  in  satisfactory  operation 
and  will  add  more  units  to  increase  ca- 
pacity. 

Summit   County 

EVANS  DREDGE  launched  Sept.  17, 
near  Breckenridge.  Hull  130  ft.  long  and 
'40  ft.  8  in.  bucket  line  will  dig  to  60  ft.  ; 
capacity   of  buckets,   8   cu.ft. 

BUNKER  HILL  (Breckenridge)  —  Les- 
sees  breaking  shipping-grade  ore. 

RARE  METALS  (Breckenridge) — Large 
shoot  molybdenum  ore  assaying  1%  opened 
in  old  tunnel  workings. 

CONGRESS     (Breckenridge)     —    Milling 
plant  being  remodeled,   and  new   machinery 
will    be    installed.      Considerable    ore    devel- 
oped.     C.   W.   Warner,   manager. 
San    Juan    County- 

BELCHER  (Silverton)— Reopened  and 
developed  by  R.  Ferguson  and  A.  Marshall. 
Small  vein  of  payable  silver  and  copper  ore 
opened  and  trial  shipment  made  to  Durango 
smeltery. 

TELESCOPE  (Red  Mountain) — Upper 
workings  being  developed  under  lease  bv 
R.  Sawyer  and  associates.  Carload  of 
high-grade  lead  ore  from'  development  work 
shipped   to   Durango. 

CONGRESS  (Silverton)— Being  developed 
and  operated  under  lease  by  Offerman. 
Hansen  &  Johnson.  High-grade  copper  ore 
being  shipped  to  Durango  smeltery.  Mill- 
ing ore  consigned  to  Silver  Lake  custom 
mill. 

Teller  County 

PORTLAND  (Cripple  Creek)  —  Victor 
mill  treating  600  tons  and  Independence 
1400  tons  daily;  five  units  operating  in  lat- 
ter. 

SIGNAL  HILL  TUNNEL  (Cripple  Creek) 
— Experimental  mill  satisfactory.  Signal 
Hill  section  southwest  of  Cripple  Creek  has 
been   little  developed. 

KOMET  MINING  CO.  (Cripple  Creek)  — 
Operating  Victor  mine  under  lease.  Shaft 
retimbered  to  900-ft.  level;  1000-ft.  level  be- 
ing unwatered.  where  development  work 
will  be  done.     Regular  shipments  made. 

IDAHO 
Itlaine  County 

FEDER.\L  (Wallace)  —  Independence 

Mining  Co.'s  property  in  Wood  River  dis- 
trict optioned  at  $300,000  until  Nov.  15  ; 
not  purchased  as  previously  reported. 
Owner.s  are  Mrs.  H.  J.  Allen,  of  Hailey, 
Dr.  Harper,  of  Chicago,  C.  P.  C.  Ruton.  of 
New  York,  and  others. 

Bonner    County 

ARMSTEAD  MINES,  I.VC.  (Sagle)— No. 
3  tunnel  advanced  366  ft.  during  Septem- 
ber, which  is  a  record  for  the  district.  Total 
length,  1748  ft.  Cut  two  small  galena 
stringers  and  expect  to  strike  vein  1500  ft. 
further  on  early  next  year.  Drift  along 
vein    on     No.     1     tunnel     level     encountered 


copper  ore.  Will  not  construct  concentra- 
tor until  vein  is  cut  ;  running  tests  on  ore  at 
present.  Company  pays  bonus  of  $5  per  ft. 
for  distance  of  over  300  ft.  per  month  in 
driving  tunnel  ;  $6  per  ft.  for  over  400  ft. 
H.  H.  Armstead.  president. 

Shoshone   County 

ANTIMONY  SHIPMENT  was  made  by 
Coeur  d'Alene  Antimony  Mining  Co.  from 
Pine  Creek  district  to  smelterj-.  Price  of 
metal  cause  of  developing  several  antimony 
properties  in  district. 

REX  (Wallace) — Value  of  lead  and  zinc 
concentrates  shipped  in  ^eiJtember  was 
$24,000,  $8000  more  than  August.  Value  of 
shipments  since  Nov.  1  given  at  $190,000. 
Now  shipping  carload  zinc  concentrates  per 
day  and  four  or  five  of  lead  per  month. 
Recently  acquired  zinc  property  near 
Miami,  Okla.  Capital  stock  increased  from 
2,000,000   to    5,000,000   shares. 

IDAHO  CARBONATE  HILL  (Mullan)  — 
Organized  by  W.  D.  Greenough,  formerly 
manager  of  Atlas  mine  near  Whitehor.se, 
Jt"m°"-  ^'^^  taken  option  on  Carbonate 
Hill  and  Idaho  Giant  groups  and  also  owns 
Boulder  Creek  group  of  claims,  all  adjoin- 
ing. Plans  for  extensive  development: 
work  will  begin  within  two  weeks.  Lead 
and  zinc  orebody  developed  on  Carbonate 
Hill  in  tunnel,  and  100-ft.  shaft.  Situated 
on  .south  side  of  river  in  section  heretofore 
not   tested   by.  deep   workings. 

MAINE 

Washinetor  County 

U.  S.  MOLYBDENUM  CO.  (Cooper)  — 
Property  will  be  acquired  bv  H.  S  Pred- 
more  and  A.  S.  Gunn.  of  Nev/  York,  ac- 
cording to  present  arrangements.  Reported 
that  a  500-ton  mill  is  planned  to  replace 
present  20-ton  mill. 

5IICHIGAV 

Copper 

ADVENTURE  (Greenland)  —September 
output  over   6000   tons. 

WINONA  (Winona)— Has  arranged  witH 
K.  K.  Seeber.  superintendent,  to  operate 
property  on  royalty  basis,  guaranteeing 
profits  to  company, 

CENTENNIAL  (Calumet)  —  September 
""opk  output  was  10,000  tons,  another  falling 
off.  Diflicult  to  secure  men  and  long  tram 
hauls  make  costs  high.  Government  price- 
fixing  may  necessitate  closing. 

WOLVERINE  (Kearsarge)  —  Copper 
Range  railway  plans  to  take  over  rock 
haulage  for  Wolverine  and  Mohawk  in  two 
months.  Production  at  Wolverine  now 
down  to  34  cars  daily. 

OSCEOLA  CONSOLIDATED  (Osceola) 
—  J  '',I^orth  Kearsarge  getting  into  be.st 
gi-ade  of  rock  yet  found.  Tonnage  at  old 
Osceola  branch  maintained,  but  total  for 
October   will    be    about    ]  00,000 

MASS  CONSOLIDATED  ,  (Mass)  — 
Should  produce  19,000  tons  of  rock  in  Oc- 
tober. Evergreen  lode  is  furnishing  .<!ome 
stariip  rock,  but  Butler  continues  largest 
producer.      Newer   openings    encouraging. 

C.\LUMET  &  HECLA  (Calumet)— Pro- 
duction in  September  by  C,  &  H.  and  sub- 
.sidiaries  was:  C.  &  H..  5,706,400  lb.-  Al- 
'°"P',I^''£1'''  Ahmeek,  2,163,635;  Centen- 
nia  .  196.930;  Isle  Royale.  1.092,197-  La 
Salle,  180,335;  Osceola,  1,081,698-  Supe- 
rior,  136,023  ;  White  Pine,   293.003. 

MI>rNKSOT.\ 
Mesabi    Ransre 

WEBB  (Hibbing)— Owned  by  Shenango 
furnace  Co.  has  put  shovel  at  work  cutting 
approach  for  ore  track  into  pit  being 
stripped   by   Winston    Dear 

BENNETT  (Keewatin)— Operated  bv 
Pickands,  Mather  &  Co.,  both  bv  under- 
ground and  open  pit.  Employing  about  50 
gangs  of  miners.  Shaft  work  covers  large 
area.      R.    L.    Downing,    superintendent 

NORTH  EDDY  (Hibbing)  —  Owned  by 
Dean  Iron  Co  Contract  with  Peter  Olson 
tor  ditch  north  of  mine  to  divert  water  off 
caving  ground  and  west  along  Great 
Northern    railroad  completed. 

ISnmin'^??-,?^''^^'-^'''^  ^"  (Chisholm) 
—Shipments  will  run  over  million  tons  if 
Government  does  not  remove  boats  Plan 
)!?Jw.!"^  "i  Shenango  openpit  and  change 
of  method  of  mining.  Improbable,  delivery 
of  machmer.v  will  permit  work  this  ve,-i"r 
so  will  probably  continue  for  another  vear 
along  same  lines. 

Vermilion   Rnn^e 

Ie=^»!F'P«?<^'^-'^^'^  ANDERSON  mines 
leased  to  Ohio  interests  and  will  produce 
next  season.  Developed  by  E.  C.  Kenned  v. 
Toi-^!  .V  ■,  MjComher  mine,  at  Robinson 
Lake,  developed  to  300-ft.  level  bv  Mutual 
AhU!,".^  i^nV,  °5  I'ulVt".  untler  royalty  lea.^e. 
About  6000  tons  in  stockpile  and  equal 
amount  available  above  2on-ft    level  in  No 

nbo,,t'"r.  '■'?",  <"""  '"  ^'"-  i  '"'haft  with 
about   2':,    sulphur  as  pyrites.     Duluth  and 
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Iron  Range  R.R  built  to  property  and  wlU 
ship  this  year,  if  boat  tonnage  available. 
MISSOIKI 
Joplln    nUtrlrt 
COSDEX  &  AIKBX   (Tulsa.  Okla.) — Will 
move  McDonald  mill,  at  Prosperity,  to  lease 
at    Tar    River.    Okla. 

F.  H.  HARRINGTON  (Joplin)  —  Sold 
first  lease  on  40-acre  tract  adjoining  Picn- 
er-\Vhitcbird  at  Picher.  Okla.,  to  George 
Beck.  Miami,  and  associates.  Considera- 
tion not   made   public. 

HirKEL     (Baxter    Springs.    Kan.) — Sold 
to   J     M.    Postelle.    of    Oklahoma    ("ity    and 
associates,      for      $4i).000.      Situated      three 
miles   south   of    Baxter.      Bought    la.st   June 
for  J5000  by  Mr.  Hickel.     Partly  developed. 
ST     JOE     (Joplin) — New    mill     south    of 
Picher.   Okla.,    in   operation.      Julius    Miller, 
Jr     of  Joplin,   promoted   company   and    was 
manager    of    plant    sold    his    one-fourth    in- 
terest   for    $3i>.noo    to   J.    W.    Grounds    and 
associates,  of  Kansas  City. 
MONTAX.V 
Beaverhead   <'ounty 
.\RGK.N"TA     .\ND     B.\NNOrK     districts 
showing  activity  and   number  of  old   silver 
mines     may    be     reopened.      Argenta.     large 
producer   in    past,    has    high-grade    slag    on 
dump  now  being  broken  up  and  hauled  by 
motor    truck    to    railroad. 

LewU    and    Clark    County 
ROCK    ROSE    (Helena) — Taking   out   ore 
on  inn-.  2nn-  and  300-ft.  levels. 

CRUSE  ro.NSOI.in.VTEn  (Helena)  — 
Ore  in  north  and  south  drifts  at  isn  ft. 

PORPHYRY   DIKE    (Helena) — New   30n- 
ton  ball    mill  about   ready.      Electric  power. 
ECL.IPSE-AR<:;0     COPPER      (Helena)  — 
Four   cars   to    smeltery    monthly.      One    car 
concentrates ;    three    of   ore. 
Misnonia    County 
ROYAL  MTNI.VG  CO.   will   operate  Char- 
coal   mine    near    Missoula,    having    aciiuired 
title    from    Mrs.    D.    Harrington,    of    Butte, 
original  owner.   Recently  encountered  high- 
grade   ore    stringer.      Formerly    silver    pro- 
ducer. 

Silver  Bow  County 
BIG  DOME  OIL  AND  GAS  CO.  (Butte) 
—Capital  stock  of  J2no,niin ;  filed  articles 
of  incorporation  on  Oct.  4  with  county  re- 
fcorder.  Directors  are  John  A.  Plint. 
Charles  E.  Fove,  Harry  F.  Bartels,  Warren 
E    Coman  and    Louis    B.    Flagler. 

NORTH  Bt'TTE  (Bulte)— Is  made  de- 
fendant in  another  .suit  growing  out  of  the 
are  in  Granite  Mountain  shaft.  Plain- 
tiff is  sister  of  Frank  Scandula  who  per- 
ished in  the  fire,  it  ts  alleged  due  to  the 
lack  of  water  to  extinguish  the  fire,  and 
lack  of  another  exit  to  .safety  but  one 
blocked  by  fire.  Damage  a.sked  for  is  »3«.- 
000. 


Yeilo 


Hlone   Co 


OIL  STRIKE  made  near   Laurel   in  well 
inOO    ft.    deep   on    Schaucr    ranch    by    B     !• . 
Hoyt  and  associates.     Considerable  real  es- 
tate activity   has   resulted. 
NKVADA 
Mineral    County 
WEDGE    COPPER    Ml.VlNG    CO.     (I.un- 
Ingi  —  Property    consists    of    nine    claims    In 
Santa    Fe   district,   six    miles    from   here,   on 
South.rn     Pacific     Ry.       Development     con- 
sists  in    number  of  tunnels   showing  copper 
ore   carrying   gold.      Three    lea-sers    working 
in    addiiion    to   company  operatims.      .Mark 
Wal.ser.     president.       General     ortice,     Herz 
Building,    Reno,    .Vcv. 

>-ye  County 
TONOPAH  ORE  PRODI'CTION  for  the 
week  ended  Oct  fi  was  0944  tons,  valued 
at  1156.5211.  comparing  with  f.'ilS  tons,  the 
previous  week.  Producers  were:  Tonopah 
Belmont.  2320  tons  :  Tonopah  Mining.  2200 
Ions  Tonopah  Ext<'nslnn.  23»0  tons;  Jim 
Butler,  "nn  inns;  West  End.  967  tons;  Mon- 
tana.  239  Ions;    Rescue.   133  tons. 

MANHATTAN  CON.'SOMDATED  MINES 
nEVELoI'.ME.VT  (Manhallnnt  —  Drifting 
east  from  fourth  level,  working  two  shifts. 
Face  of  drift  RO  ft  from  shaft.  from 
third  level,  south  crosscut  extended  ISO  ft 
Purpose  Is  to  strike  two  oreliodlea  devel- 
oped ni-ar  surface  ;  workings  are  gassy  and 
rBl.<w  will  b"  made  to  second  level  for  ven- 
lllttlon 

WHITE  CAPS  (Manhattan) — Maintain- 
ing avorngp  produrllon  of  inn  tons  per  day. 
Dev.'lopnK-nt  wr.rk  on  fifth  level  exjiosed 
east  orrbodv  f"r  addltionni  32  ft,,  total  be- 
ing 65  ft  Drift  silll  on  foot  wall  so  width 
between  walls  undetermined  A  crosscut 
from  footwall  already  shows  IE  ft.  of  width 
NKW  HAMPBHIRF. 
RT'nOLE  MICA  MINE  (Canaan) — Situ- 
ated at  <irafli>n.  four  mlirs  distant,  will  l>e 
operated  again  aflpr  26  years*  shutdown. 
Ha.<>  been  In  litigation. 


XKW  MEXICO 
firant  County 
BONNET  EXTEXSIO.X  (Lordsburg)  — 
Has  been  consolidated  as  Tyndale  Copper 
Mining  Co.,  W.  T.  .McCaskey,  president ; 
T.  Lester,  vice  president  :  J.  P.  Porteus. 
secretary  and  treasurer.  Development  work 
will  begin  this  month  under  direction  of 
J.    B.   Porteus. 

BETHLEHEM  COPPER  CO.  (Steins)  — 
Employing  20  men  sinking  prospect  holes. 
Veins  traceable  for  Snnn  ft.  opened  by  num- 
ber of  holes  show  copper-silver  ore.  Try- 
ing to  interest  Los  Angeles  men.  J.  A. 
Sund.   president. 

VTAH 
Juab  County 
PRODL'CTION  BY  TINTIC  MINES  for 
first  nine  months  of  1917  amounted  to  about 
7300  cars  which,  estimated  at  365,000  tons, 
in  round  numbers,  represents  a  value  of 
about  $10,0"0.noO.  September  showed  634 
cars,  as  compared  to  .\ugust  with  929  and 
772  in  Julv,  the  falling  off  being  due  to 
shortness  of  the  month,  smeltery  embargo 
on  some  of  the  mines,  shortage  of  railroad 
cars  and  difficulty  in  securing  coal. 

LEHI  TINTIC  MIXI.NG  (TintiO— Ad- 
vanced 70  ft.  in  stope  in  right  tunnel.  En- 
countered vein  matter  for  over  50  ft.,  show- 
ing mineralization  ;  reported  to  be  lead  to 
main  orebodv.  George  Xicholes,  president ; 
H  J  Fitzgerald,  secretary.  Main  office, 
425  Atlas  Block,  Salt  Lake  City. 
Salt  Lake  County 
AMERICAN  CONSOLIDATED  (Salt 
Lake) — Compressor  and  drills  to  he  in- 
stalled soon  to  develop  ore  recently  opened, 
carrying   copper,    silver   and    lead. 

UTAH  IRON  AND  STEEL  (Midvale) 
. — Will  bring  production  up  to  about  .=in.(ino 
tons  of  finished  steel  per  year  shortly,  and 
have  new  open-hearth  furnace  ready  for 
operation  in  about  two  weeks.  Will  niake 
heavier  bars  and  mine  rails  up  to  30  lb,  a 
vd.  Stated  to  Public  Utilities  Commission 
■fuel  requirements  are  3000  tons  gas  coal 
per  month. 

Summit  County 
PARK  CITY  PRODUCTION  for  Septem- 
ber is  given  as  in. 125  tons,  valued  at  $400.- 
OOO  to  $500,000  from  12  shippers.  August 
shipments  amounted  to  10.346  tons  and 
Julv  to  7500  tons.  First  six  months  of 
19l'7  the  tonnage  was  about  45,0"n,  and 
for  first  nine  months  about  75.000.  valued 
at  about  $3,500,000,  Principal  producers 
for  September  as  follows;  Judge  Mining 
and  Smelting.  2659  tons;  Silver  King  Coali- 
tion, 2538  tons:  Ontario,  1597  tons;  Daly 
West.  1028  tons;  Californla-Comstock.  366 
tons. 

JUDGE  MINING  AND  SMELTING 
(Park  City) — New  electrolytic  plant  op- 
erating  satisfactorily. 

Tooele  County 
UTAH  LIME  AND  STONE  CO.,  near 
Timple.  plans  to  develop  limestone  quarries 
on  Western  Pacific  R.R  Stated  that  rail- 
road is  to  build  extension  to  property,  and 
number  of  lime  kilns  to  be  built.  C.  W. 
Nibley,  of  Salt  Lake  City,  president  :  W.  L. 
ICIlerbeck,   general  manager. 


WASIIINtiTOX 
Sleveni.  County 
AMERICAN  MINERALS  PRODUCTION- 
CO.  (Vallev) — Has  20  teams,  each  hauling 
10  tons  ma'gneslte  ore  from  quarries  Stand- 
ard-gage Ifi-mile  railroad  being  built  by 
General  Construction  Co  ,  of  Spokane,  from 
here  to  quarries  and  connecting  with  Great 
Northern   railroad. 

VALLEY  MAONF-SITE  CO  (Valley)  — 
Operates  plant  with  25-lon  capacity  per 
day  producing  calcined  and  drnd-burned 
magneslle  Will  enlarge  to  125  tons  ca- 
pacity within  90  days  Slandard-gage  rail- 
way,! 4  miles  long,  being  coiislruclod  with- 
in I  mile  of  quarries,  will  be  In  operation 
within  three  months,  F.  M.  Handy,  presi- 
dent  and  manager 

WYOMINO 
ROXANA   OIL  CO,,   subsidiary  of  Royal 
Dutch  Shell  property,  six   miles  from  Ora.ss 
Creek,    contracted    for    BOOO-ft.    well    at    $14 
iMT  ft  ,   Roxann  to  pay   for  all   material  ex- 
cept   fuel       Hole   will    be   cased    with    2n-ln, 
pipe   probably    for    2000    ft       Believed    there 
are    four    slrala    bearin 
reaching  finno-ft    depth 
In   five  miles  of   Ih 

CAN AHA 
Brillah   Columbia 
CANADA     COPPER     (Greenwood) — Pro- 
duction for  September  amounted  to  637,229 
lb.    copiwr. 

FLORENCE  SILVER  MINING  (Alns- 
worlh) — Shipped  600  tons  concentrates  and 


salt    water    before 
No  oil  found  wlth- 
drlll    hole 


crude    ore.       Expect     increase    in    October. 
F.    R.    Wolfe,    president. 

ENTERPRISE  MI.VE  in  Slocan  district 
sold  by  Finch  &  Campbell  of  Spokane  tor 
$375,000  to  British  Columbia  Mines  Co.  of 
London,  taken  over  on  lea-se  and  option 
for  $125,000  bv  Seattle-British  Columbia 
Lead  Silver  Co.,  organized  by  H.  F.  Mil- 
lard of  Valdez,  Alaska.  Former  owners 
worked  property  by  handsorting,  with  profit 

Manitoba 

MOLYBDEXITE  DEPOSITS  reported 
discovered  bv  W.  Gordon,  of  Hawk  Lake. 
within  a  few  miles  of  Greater  Winnipeg 
Water  District  railway  line.  Two  main 
deposits  have  been  staked  out  in  Falcon 
Uike  district  bv  Gordon  and  G.  B.  Hall, 
745  Somerset  Block,  Winnipeg.  The  first 
consists  of  three  claims  northwest  of  Fin- 
nel  Lake,  three  hours'  journey  from  Indian 
Bav  at  end  of  G.  W.  W.  pipe  line.  The 
second  consists  of  nine  claims,  four  miles 
distant.  Veins  said  to  be  2  to  40  ft. 
wide  of  good  ore. 

Xe^v    Fonndland 
HYDRO-ELECTRIC       SMELTING       CO. 
LTD.    (Little   Bay) — Making   good   recovery 
of  cement  copper  from  cuprous  waters.  Ex- 
pect to  produce  150  tons  copper  per  year. 

Ontario 

ELLIOTT  KIRKL.V.ND  (Kirkland  Lake) 
— Made  pavment  of   $3n,nM0  on  property. 

HOLLI.NGER  (Porcupine)— Milling  Just 
enough  ore  to  pay  expenses.  Company 
still    short    of    men. 

PITTSBURG  LORR.MN  (South  Lorraln) 
— Leased  Wettlaufer  mill  and  producing 
silver    concentrates. 

BUFF  MUNRO  (Munro  Township) — 
Two  shafts  down  50  ft.  each.  Roadway  be- 
ing cut   to   bring   in   small   mining  plant. 

BEAVER  CONSOLIDATED  (Cobalt)— 
High  grade  vein  encountered  at  1600-ft. 
level  stoped  on  for  about  100  ft.  Winze 
started    on    vein. 

D.-WIDSON  (Porcupine) — Has  obtained 
good  results  in  diamond  drilling.  Crosscut 
will  be  run  at  300-ft.  level  to  prospect 
ground    cut    with    drill. 

TOUGH  0.\KES  (Kirkland  Lalie)  —  In 
August  treated  3400  tons.  Short  of  ore 
due  to  faulting  of  main  vein  below  500- 
ft.    level   and   expect   decrea.sed   production. 

LE  HEUP  (Gowganda) — Taken  over  by 
Toronto  men  .Adjoins  Miller  Lake  O'Brien 
where  silver  discovery  made  some  months 
ago  permits  production  at  6c  per  ot.  min- 
ing   rost- 

KERR  L.\KE  (Cobalt) — Recommended 
by  directors  that  at  stockholders'  meeting 
on  Nov.  12.  company  be  dissolved  and  new 
Canadian  corporation,  known  as  Kerr  Lake 
Mines,  Ltd.,  be  organized.  Production  of 
silver  during  September  was  210,388  oz.. 
compared  with  200,855  oz  in  August.  Aver- 
age monthly  production  for  12  months 
ended    Sept     30    was    216,102    oz. 

DOME  LAKE  MI.XINC,  AND  MILLIN(7 
(Porcupine) — Two  new  or.tiodies  opened 
up  and  diamond  drilling  proved  continuance 
to  fion.ft.  level.  Not  d.-v.MopIng  h.-low  500- 
ft.  level.  Mill  running  on  reduced  tonnage  ; 
filtering  equipment  proved  Inettlclent  and 
discarded  in  July  Now  using  amalgama- 
tion only  and  on  account  large  tailing  loss 
milling  only  sufficient  tonnage  to  cover  op- 
erating and  development  charges.  Will  In- 
stall Oliver  niter.  R.  T.  Reguell.  man- 
ager. 

MEXICO 
EMBARGO    ON    GOLD    exportation    Into 
the    United    States    will     now    be    modified 
In  accordance  with  an  arrangement  arrived 
at   between   the  United  Stales  and   Mexican 
Governments       It  is  ngreeil   Ihat   the  United 
States  will  allow  a  certain  amount  of  gold 
to    be    .sent    to    Mexico    and    that    (^arranza 
will    cancel    Ihe    existing    order    prohibiting 
the  removal  of  gold  from  the  country. 
.X.\I.VAI>OR 
BUTTERS  SALVADOR    (San   Sebastian) 
Tonnage    crushed    In    .\ugust    amounted    to 
367S    tons,   averaging    $11  66    per    Ion.      Ex- 
IMMises    amounted    to     $28,000;     bullion    for 
shipment.  $36,000  ;  profit,  $8000. 
BOLIVIA 
FFLVXK    ft    CO     (Oniro) — Shipped   seven 
tons  nickel   and  cobalt   ore  taken   from  sur- 
face to  LiveriHiol.  England. <for  lesl     Await- 
ing    results     before     further     development 
Vein   Is  about   2  4    In.    wide  on   surface. 
SOCIM    AFRICA 
ANGIX1-AMERICAN         CORPORATION 
(Johannesburg)  —  Registered      with     capital 
of    $5  nnn.ooo,    and    Increase    of    $10.000, OOii 
provided    for_    Object    Is    to    negotiate    for 


new  East. 


n  Rand  lea.ses  now  being  offered, 
are:    Ernest   Oppenhelmer,  Chalr- 


Direclor  1    are:     c<i  fn"i«%    v  F|j|«.|iii.-iinn  ,    ^n 

man ;   W.    L    Honnold.   H    ("rawford.   H.    C. 
Hull.  C    M    Sabin  and   Boyce  Thompson. 


October  20,  1917                           ENGINEERING  AND  MINING  JOURNAL  737 

giiiiiiiiiuiiuiiuiuiiuiiuiiiuuuiuiuiuiiiuuuuuiiuiiiiiiiuiiuiiuiuiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiimiiiiiiiiiiii i iiiiiiiiiiiiiiiiiiiiimiiiiiiiiimim iiiiiiiiiiiiiiiiiiiiuiuuuuuiuiiuiuiiuiiuiiiiuiuuiuiiuiiiiiuiiiuiuiiiiiiiiiiiniiiiiiuiiiig 


The  Market  Report 
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SILVER  A\D  STERLING  EXCHANGE 


Sterl- 
change 

Silver 

Oct. 

Sterl- 

eI- 

change 

Silver 

Oct. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New     Lon- 
York,    don. 
Cents  Pencft 

II 

12 
13 

4.7525 
4  7525 

881 
86  J 

445 
44  i 
44 

15 
16 
17 

4.7515 
4  7515 
4.7515 

861 

85j 
84J 

43  » 
431 
43J 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Electro- 

Oct. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

51 

6  90 

7  80 

11 

*23§ 

61 

(371 

©7.30 

©8  00 

\?. 

6| 

6  70 

7i 

13 

*23S 

61 

@7 

@6  90 

@.8 

6J 

6  70 

7J 

15 

*23» 

61  • 

&7 

©6,80 

©8 

6  70 

6  70 

7.80 

16 

*23S 

6U 

@7.00 

(5  6  80 

(3  8.00 

6.70 

6  70 

7  80 

17 

*23§ 

6U 

(56.80  !   (36  80 

©8  00 

*  Price  fixed  by  agreement  between  American 
eoDper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  coi>per  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17c. 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago. 
6.3c.-    St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

'Oct. 

Spot 

3  Mos. 

Spot 

3  Mos. 

Spot 

Spot 

11 

no 

no 

125 

245» 

243 

301 

54 

12 

no 

no 

125 

246; 

243 

30.1 

54 

13 

15 

no 

no 

1/5 

747 

244 

301 

54 

16 

no 

110 

125 

lA7i 

246 

301 

54 

17 

no 

no 

125 

247i 

245 

30; 

54 

The  above  table  gives  the  closing  quotation.'!  on 
London  Metal  Exchange,  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  _  "For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at$4.75J.  £30!  =6  474c.;  £54  =  11  462r.; 
£120  =  25.473c.;  £137  =  29.082c.;  £240  =  50  946c. 
Variations,  fl=0.212277c. 

Metal   Markets 

NEW    YORK — Oct.    17 

Once  more  we  have  to  record  a  week  of 
dullness.  Lead  was  the  only  interesting 
feature,  and  the  interest  in  it  was  asso- 
ciated with  the  sharp  decline  in  its  price 
on  small   business. 

Copper,  Tin,   Lead  and  Zinc 

Copper — Government  specifications  came 
forward  from  day  to  day,  and  the  Copper 
Producers  Committee,  getting  a  line  on  the 
Government  requirements,  previously  hav- 
ing had    the   foreign   requisitions,    was   able 


to  get  its  bearings  and  to  release  further 
copper  to  domestic  manufacturers.  Ar- 
rangements to  even  things  up  among 
manufacturers  were  made,  and  it  is  now 
the  opinion  that  the  essential  requirements 
tor  October  can  be  equitably  filled. 

The  Metals  Division  of  the  National 
Association  of  Waste  Materials  Dealers 
held  a  meeting  in  New  York  on  Oct.  17, 
and  agreed  to  work  in  harmony  with  the 
\Var  Industiies  Board  on  the  basis  of  23Jc. 
for  copper.  It  is  considered  probable  that 
a  sliding  scale  for  scrap  copper  will  be 
fixed,    having   in    view    its    inferior   value. 

Kugene  Meyer,  Jr.,  having  been  released 
by  the  Treasury  Department,  has  returned 
to  the  War  Industries  Board  to  take  charge 
of  the  business  in  metals  under  Mr.  Baruch. 

Copper  .Sheets  are  quoted  at  35c  per  lb. 
for  hot  rolled,  and  Ic.  higlier  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c,  per  lb., 
f.o.b.    mill. 

Tin — Business  in  this  metal  was  very 
small  and  there  was  scarcely  any  change 
in  quotations  during  the  week.  At  the 
close.   Straits  tin  was  quoted   at   61  Jc.   and 

Tin  shipments  from  the  Federated  Malay 
States  for  the  six  months  ended  June  30 
were  19,7  52  gross  tons,  a  decrease  of  1973 
tons  from  last  year. 

Lead — At  the  close  of  last  week,  lead 
was  easily  to  be  had  at  7Jc.  The  follow- 
ing day  "further  concessions  were  offered. 
The  American  Smelting  and  Refining  Co., 
recognizing  the  weakness  in  the  metal  and 
the  failure  of  buying  to  develop,  took  the 
bull  by  the  horns,  and  on  Thursday  after- 
noon reduced  its  price  to  7c.,  but  it  had 
no  sooner  done  so  than  it  was  undercut, 
transactions  at  6  5c.  being  reported-  The 
reduction  in  price  by  the  American  Smelting 
and  Refining  Co,  did  not  become  generally 
known  until  the  following  Monday,  but 
right  through  the  week  there  was  weakness 
and  at  the  close  lead  was  easily  obtainable 
at  65c. ,  either  at  New  York  or  St.  Louis. 
The  business  of  the  week  amounted  to 
onlv  a  moderate  tonnage,  and  the  fact  that 
buying  failed  to  develop  on  the  sharp  de- 
cline produces  the  feeling  in  the  trade  that 
the  decline  may  go  further.  It  was  re- 
ported today  that  the  Federal  Lead  Co. 
had  reduced  the  production  at  its  mines 
in    Missouri   to    one-half. 

Zinc — Business  in  this  metal  was  light  in 
volume,  the  most  noteworthy  feature  being 
the  sale  of  some  round  lots  for  export. 
At  present  prices,  which  are  below  the  cost 
of  production  by  many  producers,  there 
is  no  reason  why  foreign  users  of  spelter 
should  continue  to  hold  aloof  from  this 
market.  Many  producers  asked  8Jc.,  while 
others  offered  at  8®  85c..  in  order  to  test 
the  market,  but  they  failed  to  make  sales, 
it  being  evident  that  cheaper  sellers  were 
taking  what  business  was  being  offered ; 
in  fact,  some  sales  of  100-ton  lots  were 
made  at  8c.,  but  the  bulk  of  the  business 
of  the  week  was  done  at  about  7.90c. 

Zinc  Sheets — -Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  IlL,  less  8%   discount. 

Other    Metals 

.\luminum — Further  decline  occurred  in 
this  metal.  No.  1  ingots  at  New  York  being 
quoted  at  38Cd39c.  per  lb.  for  small  lots, 
market    being   comparatively   inactive. 

Antimony — The  market  continues  dull, 
with  producers  and  dealers  able  to  sell 
nothing  but  small  lots — 10-ton  lots,  etc. 
On  such  business,  15(fil5Sc.  could  be  real- 
ized. This  price  is  very  low  from  the  view- 
point of  the  Chinese  producers,  who  are 
not  interested  in  selling  at  less  than  16c. 
We  quote  spot  at  15@15ic.,  and  futures 
at   15c.,  c.i.f.,   in  bond. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Codniium — This  metal  is  quoted  at  $1.40 
@1.50    per    pound, 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c,  per  lb.  for  electrolytic. 

Quicksilver — This  market  was  dull  and 
scarcely  more  than  nominal.  We  quote 
$99(fil00.  San  Francisco  reports,  by  tele- 
graph,   $99,   dull. 


Gold,  Silver  and  Platinum 

Silver — This  metal  has  continued  to  de- 
cline, exhibiting  weakness  and  closing  at 
84Sc.   in  New  York  and  43Jd.   in  London. 

Mexican    dollars   at   New   Y'ork:    Oct.    10, 

67Jc.  :     11,     67c.;     12 13,     65c.; 

15,   642c.  :    16,    64i!c. 

The  holdings  of  the  Indian  government 
in  the  note  reserve  on  Aug.  31  were  3840 
lakhs  of  rupees  in  silver  coin  and  bullion. 
Stocks  in  Bombay  on  the  same  date  were 
2100  bars. 

Stocks  of  silver  in  Shanghai  on  Aug.  31 
were  $15,600,000  in  dollars  and  31,000,000 
oz.  sycee  ;  a  decrease  of  $100,000  in  dollars 
but  an  increase  of  8,800,000  oz.  sycee  over 
Aug.    15. 

Platinum — Good    business    is    reported    at 

$103(5  105. 

We    quote    $120(5125.    with 


Zinc  and   Lead  Ore  Markets 

Joplin,  3Io.,  Oct.  13 — Blende,  per  ton, 
high,  $76;  basis  60",  Zn.  premium,  $75; 
medium  to  low,  $70  to  $60 ;  calamine,  per 
ton,  40";:;  Zn.  $38®i35;  average  selling  price, 
all  grades  of  zinc,  $62.73  per  ton. 

Lead,  high,  $89.23;  basis  80%  Pb,  $90® 
80  ;  average  selling  price,  all  grades  of  lead, 
$82,54   per   ton. 

Shipments  the  week — Blende  8033  tons, 
calamine  365  tons,  lead  1237  tons.  Value, 
all   ores   the   week,    $630,510. 

Platteville,  Wis..  Oct.  13 — Blende,  basis 
60%  Zn,  $67  base  for  premium  grade  down 
to  $62  base  for  medium  grade.  Lead  ore, 
basis  80%  Pb,  $80  per  ton.  Shipments  re- 
ported for  the  week  are  3104  tons  of  zinc 
ore,  72  tons  of  lead  ore,  and  547  tons  of 
sulphur  ore.  For  the  year  to  date  the 
figures  are:  114,075  tons  of  zinc  ore,  6116 
tons  of  lead  ore.  and  22.250  tons  of  sul- 
phur ore.  Shipped  during  the  week  to 
separating  plants,  3562  tons  of  zinc  ore. 

Other  Ores 

Molybdenum  Ore  —  In  active  demand. 
Sales  reported  at  $2.20  per  lb.  on  the  basis 
of  90%  molybdenum  sulphide,  and  $1.80  on 
the   basis   of    75%r. 

P.vrites — Spanish  lump  quoted  at  15c. 
per  unit  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  war  risk,  excess  freight  and 
any  duty.  Ocean  freights  are  35s.  for 
northern  ports,  40s.  for  south  Atlantic  and 
42s.    6d.   for  Gulf  ports. 

Tungsten  Ore  —  We  quote  high-grade 
wolframite  unchanged  at  $23iS!25.  This  is 
for  the  highest  grade,  assaying  70%  wolf- 
ram trioxide,  and  free  from  undesirable  im- 
purities. Considerable  supplies  of  sucli  ore 
are  now  offered  in  the  market.  An  ore 
of  60%i  grade,  which  used  to  be  stand- 
ard, is  now  called  low-grade,  and  was 
quoted  this  week  at  about  $20  per  unit. 
Owing  to  the  change  in  the  metallurgy  of 
tungsten,  there  are  heavier  penalties  for 
impurities  than  formerly.  In  the  older  hy- 
dro-metallurgical processes,  tin  and  copper 
were  readil.v  removed,  while  these  impuri- 
ties are  now  penalized  by  alloy  manufac- 
turers using  electric  furnaces.  Tin  or  cop- 
per exceeding  0.03  and  0.04%  are  objec- 
tionable for  electric-furnace  work.  Scheel- 
ite  ores  carrying  63  to  65%  WOa  and  from 
2  to  3'~r  tin  and  from  1  to  1.2%  copper, 
sold  recently  for  $20,  while  ores  carrying 
the  same  amount  of  tungstic  acid,  free 
from  obiectionable  amounts  of  tin  and  cop- 
per,  brought   $24. 

lion  Trade  Review 

I'lTTSlll  RGH — Oct,     16 

The  second  batch  of  prices  arranged  bjr 
agreement  between  the  Government  and  the 
iron-and-steel  industry  was  announced  at 
Washingtim  late  last  week,  the  prices  refer- 
ring to  steel  only  and  being  as  follows: 
Billets,  4  X  4-in.  and  larger,  $47,50;  smaller 
billets,  $51;  sheet  and  tinplate  bars,  $51; 
slabs,  $50  ;  all  per  gross  ton,  fob,  Pitts- 
burgh  or   Youngstown  ;    wire  rods,   $57   per 
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gross  ton.  fob.  Pittsburgh ;  prooved  steel 
skelp.  2.90c.;  universal  mill  skelp,  3.15c.; 
sheared  skelp.  3.25c.  ;  shell-steel  rounds, 
over  3  in.  to  and  including  5  in.  3.25c.  ; 
above  5  in.  to  8  in .  3  50c  :  above  8  in. 
to  10  in..  3.75c.:  over  10  in..  4c.  per  lb., 
f.o.b..  PittsburEh.  The  first  batch  ot  prices 
was  announced  Sept.  24  :  Lake  Superior 
iron  ore.  unchanged  from  1917  schedule, 
making  Mesabi  nonbessemer,  $5.05  at  Lake 
Krie  dock :  foundry  and  basic  piK  iron, 
valley.  $33:  steel  bars.  2.90c.;  shapes.  3c.; 
plates.    3  25c.   fob    Pittsburgh. 

At  this  writing  it  is  expected  at  any 
moment  Washington  will  announce  a  third 
batch  of  prices,  to  include  pig  iron  of  other 
grades  at  vallev  furnaces,  also  pig  iron  in 
other  districts,  three  or  four  descriptions 
ot  iron  and  steel  scrap,  and  the  finished 
steel  products,  sheets,  pipe  and  wire,  with 
possibly    a    few     others 

The  extent  to  which  prices  submitted  by 
the  industry  are  being  modified  by  the  War 
Industries  Board  or  the  President,  who  has 
the  last  word  in  these  matters,  is  not  known, 
but  it  is  frankly  admitted  throughout  the 
trade  (1)  that  the  original  or  basis  prices 
are  very  fair  and  calculated  to  yield  quite 
satisfactory  earnings,  and  (2)  that  the 
prices  for  the  various  commodities  are  in 
strict  accord  with  each  other,  distributing 
earnings  equitably  in  the  different  depart- 
ments in  accordance  with  cost  of  produc- 
tion and  capital    investment 

The  new  conditions  are  being  imposed  on 
the  trade  with  a  minimum  of  disturbance. 
Buvers  with  scarcely  an  exception  were 
already  well  covered  and  deliveries  are 
proceeding  on  contract.  There  had  been 
scarcely  any  business  done  in  the  open  mar- 
ket for  many  weeks  before  price  fixing  was 
undertaken.  The  attitude  of  all  producers, 
so  far  as  can  be  ascertained,  is  that  they 
will  strive  earnestly  to  carry  out  both  the 
spirit  and  the  letter  of  the  agreement 
Some  confusion  has  been  caused  by  a  few 
buvers  assuming  that  the  agreement  upon 
one  price  for  all.  the  Government,  its  Allies 
and  the  general  public  meant  that  pro- 
ducers would  be  ready  to  sell  promptly  to 
the  public  at  these  prices  whatever  material 
might  be  called  for  That  is  not  correct  as 
the  producers  could  not  do  so  when  they  al- 
ready have  so  much  tonnage  on  their  books 
and  when  the  Government  has  assured  them 
that  it  will  shortly  place  orders  for  6,000.000 
or  7,000.000  tons  of  steel  in  addition  to 
about  3.000,000  tons  it  has  already  bought 
What  the  producers  agreed  upon,  with 
respect  to  the  public,  was  that  they  would 
not  sell  at  higher  than  the  fixed  prices 
Their  position  now  is  that  they  will  take 
care   of   their    customers. 

Pig  Iron — Transactions  in  small  lots  are 
being  made  almost  daily,  at  the  fixed  prices, 
but  as  a  rule  only  between  furnaces  and 
their  regular  customers,  and  there  is  prac- 
tically no  forward  business  There  is  little 
unsold  iron  for  the  balance  of  this  year. 
High-priced  contracts  are  expected  to  be 
carried  out.  We  quote  foundry,  malleable 
and  basic  at  $33.  vallev,  and  hessemer  at 
$36  30.  valley,  a  tentative  price  that  is 
expected  to  be  confirmed  at  Washington. 

steel — At  Its  top  the  billet  market  was 
$95  to  $100.  About  three  week.s  ago  a  sale 
of  1000  tons  of  4  X  4-in  billets  sold  at  $60 
and  Just  before  prices  were  fixed  at  Wash- 
ington there  were  sales  at  a  trifle  less  than 
$60.  IMItshurgh.  including  one  sale  at  $60  50, 
Philadelphia  We  quote  billets.  4  x  4-in.. 
and  larger  at  $47.50.  small  billets.  $51  ; 
slabs.  tTtf  and  sheet  bars.  $51.  all  fob., 
Pittsburgh  or  Youngstown.  and  wire  rods  at 
$57.    IMttshurgh 
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FerrnmanKBiieKr — Buyers   are  out   of  the 

market  entirely,  except  in  very  occasional 
instances  when  a  consumer  Is  caught  short- 
It  1.1  fxpected  that  the  Government  will 
set  prices  much  lower  than  those  lately 
ruling,  which  for  six  months  or  more  have 
bf»en  predicated  upon  a  possible  famine,  the 
famine  not  developing  up  to  date,  as  stocks 
are  fully  up  lo  normal  The  market  has 
weakened  somewhat  and  there  are  sellers 
for  early  shipment  at  not  over  $340. 

Coke 

Connell'tlllp — Production  and  shipments 
are  nhoul  the  same  as  formerly  No  partic- 
ular change  Is  ohsprvablr  since  the  order 
a  week  ago  for  a  IflO^r  car  supply  for 
the  region  S.tIps  of  s|k>I  coke  at  the  fixed 
price  of  $6  are  Increasing  bu»  are  Btlll 
very    light,    the    coke    hoing    shipped    chlelly 
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1) 
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Manganese  Deposits  in  Costa  Rica 


By  ALLEN  MURRAY  YONGE* 


Principal  operations  in  Playareal  district,  along 
the  west  coast  of  Nicoya  peninsula.  Deposits 
are  in  sedimentaries,  highly  metamorphosed  by 
volcanic  intrusions,  ore  occurring  near  the  con- 
tact. Coast  offers  safe  anchorage  for  large  ves- 
sels. Climatic  conditions  make  strict  sanitary 
rules  necessary. 

F">OR  a  few  years  it  has  been  vaguely  known  that 
there  existed  large  deposits  of  manganese  on  the 
peninsula  of  Nicoya,   in  Guanacaste  Province  of 
Costa  Rica,  but  the  inaccessibility  of  the  country  and 

•Manager.   Costa   Rica   Manganese  and   Mining  Co.,    Playareal. 
Costa    Rica,    C.    A.  :    captain.    Engineer    Officers'    Reserve    Corps, 


its  fame  as  a  fever-ridden,  malarial  section  have  de- 
terred systematic  explorations  until  within  the  last  year. 
The  prospecting  carried  on  up  to  that  time  had  been 
confined  to  surface  ore.  Manganese  outcrops  of  differ- 
ent grades,  from  highly  siliceous  to  the  pure  grades 
for  the  arts,  were  discovered  and  steps  were  taken  by 
the  Costa  Rica  Manganese  and  Mining  Co.  to  acquire 
title  to  the  large  area  or  zones  where  development 
showed  the  slighest  prospect  of  encountering  ore.  What 
may  be  called  the  centers  of  these  occurrences  are  along 
the  west  coast  of  the  peninsula  from  latitude  10'  15' 
to  10'  33'  North  and  the  headquarters  and  townsite 
were  established  at  a  point  called  Playareal. 

The  Playareal  district  is  the  closest  to  the  sea  and 
thus  far  the  most  important  district.  The  outcrops 
are  of  a  basic  volcanic  rock  and  of  highly  metamor- 
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phosed  sedimentaries,  originally  impure  marls  inter- 
bedded  with  impure  shales  and  sandstones.  The 
volcanic  rock  is  porphyritic  in  structure,  blackish  green 
in  color  and  of  the  more  basic  series.  On  the  east 
side  of  the  peninsula,  where  it  drains  into  the  Gulf 
of  Nicoya,  impure  limestone  outcrops  are  much  in 
evidence  but,  in  the  same  manner  as  the  sedimentaries 
on  the  west  coast,  they  form  a  fringe  to  the  volcanic 
which  rises  westward  toward  the  range  that  divides 
the   peninsula. 

Ore  Found  Near  Contact 
The  Peninsula  of  Nicoya  is  part  of  the  Coast  Range 
which  extends  from  Nicaragua  and,  in  the  section  now 
being  e.xtensively  developed,  was  formed  oy  the  uplift 
of  a  huge  batholith  of  the  basic  volcanic.  The  sedi- 
mentaries are  completely  altered  on  the  west  coast,  not 
only  by  regional  metamorphism  but  by  actual  contact, 
and  it  is  in  these  metamorphosed  sedimentaries  that 
the  manganese  has  been  deposited  and  the  ores  are 
always  found  near  the  contact  with  the  volcanic.  The 
sedimentary  fringe  along  the  coast  is  not  continuous 
and  is  cut  off,  not  only  by  the  many  ravines  and  water- 
courses from  the  dividing  range  of  tha  peninsula  but 
also  by  bulges  or  intrusions  of  the  porphyry.  As  a 
result  the  altered  sedimentaries  are  found  as  remnants 
of  various  thicknesses  and  lengths  in  the  form  of  hills 
which  make  up  the  spurs  and  slope  of  the  range.  There 
is  no  doubt  that  the  sedimentaries  were  continuous  and 
even  covered  a  large  portion  of  what  is  now  the  coast 
line,  as  small  manganese  remnants  are  found  on  the 
multitude  of  small  islands  and  large  rocks  lying  several 
hundred  yards  from  shore.  As  the  result  of  constant 
weathering  and  erosion,  caused  by  the  heavy  rainfall 
of  this  countrj',  the  ravines  and  creek  beds  contain 
much  high-grade  mangane.se  float. 

The  peninsula  is  accessible  from  both  of  its  coasts 
and,  although  the  Pacific  side  presents  a  most  danger- 
ous, rugged  and  uninviting  entrance  or  anchorage,  there 
are  several  small  coves  or  inlets  which  permit  the 
entering  of  large  vessels  to  safe  anchorage  to  within 
a    few    hundred    yards    from    shore. 

Owing  to  the  long  rainy  season  and  the  unhealthy 
conditions  of  the  district,  development  during  the  first 
eight  months  was  slow,  as  it  was  difl!icult  to  secure 
the  necessary  labor  and  supplies  to  do  this  work.  As 
development  progressed  and  the  large  deposits  were 
uncovered,  all  energy  was  expended  on  a  large  head- 
quarters camp.  Strict  rules  were  established  to  keep 
it  sanitary,  and  knowledge  of  the  way  this  was  accom- 
plished might  be  of  value  to  those  interested  in  the 
future  grow'h  and  mineral  development  of  those  .sec- 
tions which  are  unhealthy  and  overridden  with  malaria 
and  in  which  the  mosquito  has  had  full  sway.  After 
some  20  years'  mining  in  the  tropics  I  have  discovered 
that  there  i.-i  no  better  rule  to  follow  to  preserve  your 
health  than  to  keep  your  feet  dry  and  bowels  open, 
use  little  or  no  alcohol,  and  keep  early  hours. 

Rules  for  a  Sanitary  Camp 
In  many  new  mining  ventures  all  efforts  are  spent 
in  development  of  the  property  and  none  to  protect 
the  health  of  the  laborer.  As  a  consequence  the  time 
is  bound  to  arrive  when  the  labor  stops  automatically 
until  proper  measures  are  taken  to  preserve  the  health 
of  the  men.    This  is  truer  in  the  tropics  than  in  other 


parts  of  the  world  and  I  would  suggest  the  following 
rules  in  starting  operations:  (1)  Select  the  site  for 
the  camp  or  town  for  the  laborers'  homes  on  the  crests 
of  hills  or  highest  ground,  or  where  the  best  natural 
drainage  is,  with  not  more  than  one  family  to  a  house; 
(2)  build  sealed  privies  at  100  ft.  or  more  back  of 
houses,  at  least  one  for  each  two  houses,  and  use  lime 
freely;  (3)  clean  all  creeks  of  all  obstructions  and  keep 
brush  along  their  banks  closely  cut,  as  well  as  for 
a  radius  of  not  less  than  300  yd.  from  the  boundaries 
of  the  village.  Although  it  has  been  proved  that  the 
mosquito  cannot  fly  over  200  yd.  it  must  be  remem- 
bered that  it  is  as  easy  for  the  mosquito  to  propagate 
and  thrive  in  any  stagnant  water  held  in  the  hollows 
or  knotholes  of  a  tree,  or  even  a  leaf,  as  it  is  in  swamps 
and  stagnant  pools  or  in  still  water  in  rivers  and 
creeks;  (4)  the  digging  of  shallow  holes  along  the 
course  of  creeks  to  obtain  drinking  water  should  be 
strictly  prohibited;  (5)  drinking  water  should  be  used 
only  from  the  well  that  gives  the  best  supply  and  all 
other  sources  prohibited;  (6)  clean  the  camp  of  ac- 
cumulating rubbish  and  felled  trees.  Provide  a  pit 
for  burial  for  rubbish  and  garbage  and  install  a  service 
of  collection;  (7)  the  laborers  should  be  instructed  and 
compelled  to  place  rubbish  (empty  cans,  bottles,  fruit 
.skins,  etc.)  and  garbage  in  containers  to  be  provided, 
from  which  collection  by  cart  will  be  made  several 
times  a  week;  (8)  if  possible  all  buildings  should  be 
screened;  (9)  all  drains  from  kitchens  should  be  piped 
away;  (10)  no  outside  night  work  should  be  attempted 
until  the  camp  is  sanitary;  (11)  recruit  laborers,  pref- 
erably those  with  families,  of  good  physical  condition 
who  desire  to  settle  permanently,  and  allow  only  those 
at  work  to  remain  in  camp.  With  a  shifting  force 
it  will  be  difficult  to  eradicate  malaria,  for  every  new 
arrival  is  probably  a  latent  case  who  requires  treat- 
ment to  make  him  non-infective  and  an  efficient 
laborer;  (12)  every  new  laborer  should  be  examined 
for  malaria  and  if  infected  should  be  rejected  or 
treated  until  cured.  This  measure  will  be  effective  if 
only  the  laborers  actually  employed,  and  their  families, 
be  permitted  on  the  mine  property;  (13)  at  the  begin- 
ning of  the  rainy  season  oil  all  pools  of  water  and  those 
sections  of  the  creeks  with  slow-moving  currents  and 
so  reduce  mosquito  propagation  to  a  minimum;  (14)  a 
doctor  or  an  intelligent  employee  should  be  employed  to 
maintain  the  service  of  sanitation — one  who  can  also 
be  entrusted  to  give  prophylactic  doses  of  quinine  to 
the  laborers,  should  this  measure  be  deemed  necessary. 

Quinine  Mi.xture  Systematically  Administered 

The  following  mixture  is  one  I  have  employed  which 
has  given  excellent  results:  To  8  oz.  of  iiuinine  sul- 
phate add  aromatic  sulphuric  acid  until  the  quinine  is 
completely  dis.solved,  appearing  as  a  greenish  yellow 
liquid.  Add  to  this  2640  c.c.  of  boiled  water.  This 
gives  a  solution  of  five  grains  of  quinine  to  a  teaspoon. 
It  is  compulsory  that  every  resident  on  the  mine  estate 
take  a  teaspoonful  of  this  solution  every  meal  until 
he  has  been  free  from  malarial  attacks  for  three  weeks. 
Thereafter  it  is  compulsory  that  every  individual  on 
the  estate  take  three  teaspoonfuls,  before  dinner,  on 
Wednesdays  and  Saturdays. 

I  believe  that  if  the  foregoing  measures  are  car- 
ried out,  the  laborers  will  remain  as  healthy  as  they 
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are  accustomed  to  be,  or,  as  is  being  proved,  even 
better;  and  the  tendency  will  be  for  the  men  to  become 
permanent  residents  and  thus  more  efficient  and  pro- 
ductive laborers.  Notwithstanding  the  strict  adhe- 
rence to  the  above  rules  the  labor  problem  has  been 
most  serious  and  it  is  difficult  to  attract  intelligent 
miners  from  the  gold  mines  situated  in  the  high  lands 
in  the  interior  of  the  countiy.  Therefore  practically 
all  labor  for  the  mine  must  be  recruited  from  the 
peninsula.  After  careful  medical  examination  it  was 
found  that  all  of  the  inhabitants  have  malaria. 

Steam  Trams  Under  Construction  . 

In  spite  of  many  difficulties,  including  the  hot  tropical 
climate,  during  the  last  three  months  the  entire  dis- 
trict has  been  fairly  prospected,  a  system  of  trams 
established,  and  the  whole  operation  is  being  developed 
and  worked  along  crude  but  effective  lines.  Two  tem- 
porary piers  on  the  open  sea  have  been  constructed, 
from  which  large  lighters  are  loaded  with  bulk  ore  and 
towed  to  steamers  lying  in  the  open  roadstead,  as  high 


LOADING  PIER  OF  COSTA  RICA  MANGANESE  MINE 

as  200  tons  per  day  having  been  loaded  in  this  manner. 
At  present  a  harbor  is  being  prepared  and  a  railway 
is  being  built  to  a  permanent  pier  site,  where  large 
ocean-going  steamers  can  dock  and  receive  their  cargo 
direct.  The  steam-tram  system  is  to  tap  the  entire 
district  and  will  be  the  means  of  handling  a  large 
tonnage  at  a  minimum  cost.  Without  going  into  details, 
it  is  estimated  from  actual  results  now  being  obtained 
that  to  produce  a  ton  of  50 ^c  ore  will  not  cost  more 
than  $2,  U.  S.  currency.  To  date  the  development  of 
the  properties  is  uncovering  a  large  surface  area  and 
has  already  reached  many  thousands  of  square  feet, 
varying  from  1  to  30  ft.  in  thickness.  The  manganese 
occurs  as:  (1)  Oxides  with  little  impurities,  which 
give  a  high-grade  ore  53  to  58 '^c  manganese;  (2) 
oxides  with  siliceous  impurities,  which  give  a  high- 
grade  furnace  ore,  50''c  manganese,  6"^^  silica;  (3) 
ores  in  which  the  manganese  is  so  mixed  with  siliceous 
impurities  that  they  fall  below  furnace  regulations, 
but,  mixed  with  higher  grade  ores,  are  suitable  and  in 
demand  for  furnace  use.  The  company  has  three  large 
ore  steamers  under  construction  at  Seattle  which  will 
be  ready  for  service  within  the  ne.xt  few  months.  They 
will  deliver  their  cargoes  either  at  Philadelphia  or 
Baltimore  and  from  there  the  ore  will  be  taken  directly 
by  rail  to  Dunbar,  Penn.,  where  it  is  used  in  the  furnaces 
of  the  American  Manganese  Manufacturing  Co.,  with 
which  the  Costa  Rica  company  is  affiliated. 


Tungsten  Mining  in  Eastern  Nevada 

Ely  Correspondence 

'  In  White  Pine  County,  Nev.,  many  veins  are  knowTi  to 
carry  tungsten  ore,  both  in  the  form  of  scheelite  and 
hubnerite.  In  spite  of  the  fact  that  many  regard  this 
part  of  Nevada  as  being  an  important  tungsten  area, 
the  lowered  price  of  the  product  throughout  the  last 
year  has  been  responsible  for  a  limited  production. 

The  United  States  Tungsten  Corporation  at  Tungsten, 
often  stated  to  be  a  subsidiary  of  the  Tonopah  Mining 
Co.  but  not  so  acknowledged  by  the  reputed  parent,  for- 
merly operated  a  concentrating  mill  south  of  Osceola. 
During  the  period  of  high  prices  the  company  made  a 
good  profit,  treating  the  ore  from  the  Hub  vein  and 
handling  other  ores  and  concentrates.  The  entire  plant 
is  now  advertised  for  sale. 

The  Minerva  Scheelite  Co.  continues  to  work  three 
men,  under  the  terms  of  its  bond  and  lease.  They  are 
reported  to  have  mined  about  1000  tons  of  2%  ore,  but 
the  only  milling  facilities  are  limited  to  a  capacity  of 
two  tons  per  24  hours.  The  Salt  Lake  Tungstonia  Co., 
with  a  20-ton  mill  and  reputed  large  tonnage  of  high- 
grade  ores,  advertise  in  the  local  newspaper  a  long 
list  of  stockholders  that  have  not  paid  the  last  as- 
sessment levied.  The  Tungstonia  Mines,  Inc..  of  which 
A.  R.  Shepherd  is  president  and  manager;  has  a  good 
property  and  some  tonnage  of  hiibneiite  but  has  no 
milling  capacity.  The  Independent  Scheelite  Co.  erected 
a  $35,000  mill  last  year  and  made  one  run.  The  prod- 
uct was  reported  to  be  too  low  grade  and  nothing  has 
been  done  since.  It  is  supposed  that  a  total  of  $53,000 
was  spent. 

Atkins,  Kroll  &  Co.,  of  San  Francisco,  who  erected  a 
50-ton  mill  at  Toy,  in  Humboldt  County,  also  operated 
to  a  small  extent  in  White  Pine  County,  but  apparently 
with  discouraging  results.  Since  many  of  the  tungsten 
orebodies  in  White  Pine  County  are  small  and  irregular, 
it  is  doubtful  whether  more  than  a  few  of  the  properties 
can  be  operated  at  a  profit,  except  during  periods  of  ab- 
normal prices.  The  exceptions  are  those  where  the  de- 
posits bear  a  resemblance  to  true  fissure  veins  and 
where  the  properties  have  also  been  equipped  with  proper 
milling  facilities. 


Antimony  Industry  in  China 

A  recent  official  report  on  the  antimony  industry 
in  China,  which  is  the  main  source  of  supply,  may 
be  read  with  interest.  China  last  year  exported  in  all 
22,088  tons  of  regulus  and  crude — the  latter  contain- 
ing about  70  to  74%  metal — and  11,572  tons  of  ore. 
Antimony  ores  are  distributed  over  a  wide  area  of 
China,  comprising  the  provinces  of  Hunan,  Kwangsi, 
Yunnan,  and  Kwangtung.  In  this  region,  says  the 
London  Mining  Journal,  Changsha  is  the  chief  center 
of  the  business. 

The  greatly  increased  demand  for  antimony  in  the 
making  of  ammunition  has  been  immensely  stimulated 
by  the  war;  and  the  Chinese,  knowing  well  the  great 
resources  of  their  country  in  this  respect  and  the  good 
quality  of  the  metal  which  they  manufacture,  opened 
an  office  in  New  York,  and  were  very  successful  for 
a  time  in  disposing  of  their  products  at  excellent  profits. 
But  the  demand  also  stimulated  the  industry  in  other 


742 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104.  No.  17 


parts  of  the  world;  and  it  i.s  certain  that,  although 
there  were  no  complaints  about  the  quality  of  their 
products,  the  Chinese  sustained  heavy  losses  in  1916 
in  this  business,  because  of  the  severe  depression  in 
the  market  prices.  In  Januarj',  the  Hankow  Customs 
value  of  antimony  regrulus  was  Hk.  Tl.  880  (1173A  oz. 
of  silver)  a  ton  and  of  crude  antimony  Hk.  Tl.  500 
(6663  oz.  of  silver).  In  December  the  corresponding 
rates  were  Hk.  Tl.  218  (2903  oz.  of  silver)  and  Hk.  Tl. 
113  (1505  oz.  of  silver),  the  depreciation  being  prac- 
tically continuous  throughout  the  year.  It  should  be 
kept  in  mind,  however,  that  exchange  was  steadily 
rising.  That  disaster  swiftly  followed  is  not  surprising. 
Some  of  the  important  causes  were  due  to  the  con- 
solidation by  the  large  consumers  as  to  their  buying 
requirements,  especially  in  New  York;  to  the  develop- 
ment in  Spain  of  large  supplies  of  ore  for  Great  Britain ; 
to  ores  from  Bolivia  coming  into  the  market  for  some 
months;  and  to  shipments  from  China  to  New  York 
of  large  quantities  on  consignment  when  prices  were 
high,  resulting  in  a  glut  in  New  York.  The  effects  in 
China  were  that  mines  and  smelting  works  which  were 
not  exceptionally  favored  with  respect  to  transportation 
and  ore  supplies  could  not  bear  the  financial  strain, 
and  had  to  stop  work;  also  several  large  companies, 
trusting  to  the  continuance  of  high  prices  and  to  no 
new  sources  of  supply  being  opened  up,  over-speculated, 
and  failed. 


Sulphur,  Pyrite  and  Sulphuric 
Acid  in  1916 

As  99''^  of  the  sulphur  production  in  the  United 
States  in  1916  came  from  two  companies,  no  statistics 
regarding  sulphur  production  will  be  made  public  in 
the  forthcoming  volume  on  "Mineral  Re.sources  of  the 
United  States  in  1916."  Importation  amounted  to  22,- 
235  long  tons  valued  at  $404,784,  practically  the  same 
as  for  the  last  five  years.  The  exports  amounted  to 
128,755  long  tons  valued  at  $2,i505,857  or  an  increase  of 
nearly  350  per  cent,  over  exports  in  1915. 

The  domestic  production  of  pyrite  in  1916  was  423,- 
5.56  long  tons  valued  at  $1,965,702;  a  tonnage  increase 
of  about  30.000  and  a  value  increa.se  of  about  $290,000 
more  than  in  1915.  The  apparent  consumption  ot  py- 
rite, or  the  domestic  production  plus  the  imports, 
amounted  to  about  1,670.000  long  tons.  Returns  from 
acid  manufacturers  show  that  .577.045  long  tons  of  do- 
mestic copper-bearing  sulphide  ores,  196.404  long  tons 
of  foreign  copper-bearing  sulphide  ores,  531,625  long 
tons  of  domestic  zinc  sulphide  ores,  and  92,002  long 
tons  of  foreign  zinc  sulphide  ores  were  treated  in  1916 
for  their  sulphur  as  well  as  for  their  metallic  content. 

The  pyrite  production  was  reported  from  57  mines 
.situated  in  13  states.  From  the  Appalachian  region, 
including  New  York,  Virginia,  South  Carolina  and 
Georgia,  came  218,000  long  tons  valued  at  $1,245,000; 
from  the  region  east  of  the  Mi.ssissippi  and  including 
Pennsylvania,  Ohio,  Indiana,  Illinois  and  Tennessee 
cp.me  .36.000  long  ton.1  valued  at  $93,000;  from  the 
region  west  of  the  Mi.tsissippi  in  the  States  of  Mis- 
souri, Wisconsin  and  South  Dakota,  came  23,000  long 
tons  valued  at  $60,000;  and  145.000  long  tons  valued  at 
$565,000  came  from  California.  The  record  of  sales 
indicates  that  336,000  long  tons  of  lump  ore  valued  at 


$1,588,000,  and  87,000  long  tons  of  concentrates  valued 
at  $377,000  were  produced.  The  importation  of  pyrite 
ores  in  1916  was  1,244,662  long  tons  valued  at  $6,728,- 
318,  a  notable  increase  and  the  greatest  in  the  history 
of  the  industry. 

Due  to  the  demand  created  by  war  conditions,  more 
sulphuric  acid  was  consumed  in  this  country  in  1916 
than  ever  before.  The  production,  expressed  in  terms 
of  50'  Be  acid,  was  5,642,112  short  tons  valued  at  $62,- 
707,369,  to  which  figures  must  be  added  those  of  acid  of 
strengths  higher  than  66'  Be,  and  not  convertible  into 
50'  Be  equivalent,  amounting  to  443,332  short  ton? 
valued  at  $10,806,757.  The  total  value  of  sulphuric  acid 
produced  in  the  United  States  in  1916,  including  the 
byproduct  acid  produced  at  copper  and  zinc  smelteries, 
was    $73,514,126.      The    byproduct    acid    produced    at 

OHE  rsED  I\  THE  MANrFACTl'RE  OF  SILPHURIC  ACID  IX 

THE    UNITED    ST.\TE.S    IN  1916 

Domostir  Foreign               Total 

LoiiK  Tons  LonK  Ton*        Long  Tons 

Sulpliur     261.574  I0.90J             272.47' 

Pyrite  and  pyrrhotile 324.602  I.I54.3S0          1.479,152 

Gold- and  silver-bearine  pyrite i  *--n 

Copprr-hoaring  ^ulphidrs      

Zinr-b^rinz  sulphides  - 

smelteries  was  1,069,589  short  tons  expressed  in  terms 
of  60°  Be  acid  and  valued  at  $12,158,266,  and  also 
92,802  short  tons  of  acid  of  strength  higher  than  66' 
Be  and  valued  at  $1,941,661.  Sulphuric  acid  was  pro- 
duced at  211  plants.  Of  these,  27  plants  situated  in  1! 
different  States  produced  rcids  stronger  than  66"  Be 
About  700  tons  of  acid  valued  at  about  $21,000  was  im- 
ported, practically  all  from  Canada.  No  sulphuric  acid 
was  exported  from  the  United  States  during  1916.  The 
source  of  the  sulphur  in  the  sulphuric  acid  manufac- 
tured in  the  United  States  in  1916  is  indicated  in  the 
accompanying  table. 

The  figures  given  for  "pyrite  and  pyrrhotite"  in- 
clude all  the  sulphide  ores  used  which  are  not  treated 
further  for  their  copper,  lead,  zinc,  gold  or  silver  con- 
tent. Much  of  the  material  doubtless  contains  small 
amounts  of  these  other  metals,  but  as  they  are  not  re- 
covered the  presence  of  the  metals  in  the  ore  is  con- 
sidered as  of  no  economic  importance. 


1.673 

1.673 

366.116 

196.404 

764.520 

531.625 

92.002 

623.627 

Extralateral  Minin^j  Rights 

By  a.  L.  H.  Street* 
Since  Congress  has  prescribed  the  conditions  upon 
which  extralateral  mining  rights  may  be  acquired,  the 
holder  of  a  mining  claim  must  bring  himself  within  the 
scope  of  those  conditions  or  content  himself  wich  only 
such  minerals  as  lie  beneath  the  surface  of  his  clr.im. 
Under  section  2319  of  the  United  States  Revised  Stat- 
utes and  other  following  provisions  the  end  lines  of  a 
mining  claim  are  required  to  be  projected  p.nrallel  with 
each  other  and  crosswise  to  the  general  course  of  th? 
veins  within  the  surface  limits  of  the  location,  and 
whenever  the  top  or  apex  of  the  vein  found  within  th? 
surface  lines  extended  vertically  downward,  the  vein- 
may  be  followed  outside  of  the  vertical  lines.  But  if 
the  apex  of  a  vein  crosses  one  end  line  and  one  side  line 
of  a  claim,  as  located,  there  is  no  right  to  follow  the 
vein  on  its  dip  beyond  the  side  line.  The.se  points  were 
lately  applied  by  the  Washington  supreme  court  in  the 
case  of  IJuilp  Gold  Mining  Co.  vs.  Rojiublic  Mines  Cor- 
poration, 165  Pacific  Reporter,  f.7. 

•Attorney  at  law,  829  Security  Bids..  Minneapolis.  Minn. 
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The  Granby  Power  Plant  at  Anyox,  B.  C. 


By  WAKELY  a.  WILLIAMSf 


Hydro-electric  poiver  for  the  Granby  mines  and 
plant  is  obtained  at  the  mouth  of  Falls  Creek. 
A  dam,  110  ft.  high,  ivas  built  one  mile  upstream 
and  water  is  conducted  to  the  power  house 
through  a  6-ft.  wood-stave  pipe  giving  an  effect- 
ive head  of  375  ft.  The  poiver  house  is  equipped 
with  Pelton  waterwheels  direct-connected  to  com- 
pressors, converter  blowers  and  electric  genera^ 
.  tors.  An  auxiliary  6000-hp.  steam  plant  provides 
poiver  during  the  winter  season  when  there  is  a 
diminished  ivater  supply. 

THE  mines,  smeltery  and  hydro-electric  power  plant 
of  the  Granby  Consolidated  Mining,  Smelting  and 
Power  Co.,  at  Anyox,  B.  C,  are  situated  on  the 
west  shore  of  Observatory  Inlet,  an  arm  of  the  sea  in 
northwest  British  Columbia.  Ores  from  the  Granby 
company's  Hidden  Creek  mines  at  Anyox  are  mined  and 
smelted  together  with  Granby  and  custom  ores  shipped 


Falls  Creek,  a  stream  of  considerable  size  emptying 
into  Granby  Bay  at  the  north  end  of  the  smeltery  site, 
receives  its  flow  from  melting  glaciers.  The  surround- 
ing hills  are  steep  and  provide  but  little  chance  for 
storage.  The  company  constructed  a  crib  and  rock-fill 
dam  110  ft.  high  at  a  suitable  point  a  mile  distant 
where  the  canyon  is  narrow  and  the  stream  could  be 
deflected  over  a  natural  rock  spillway  125  ft.  wide. 
From  this  dam  the  water  is  taken  by  a  6-ft.  wood-stave 
pipe  down  the  creek  and  across  the  north  end  of  the 
smeltery  site  to  the  power  house.  This  plant  is  situ- 
ated just  below  the  smeltery  and  well  toward  the  mouth 
of  the  creek.  From  the  smelting  plant  to  the  power 
house,  the  penstocks  are  of  steel  with  branches  leading 
to  the  various  Pelton  wheels.  The  arrangement  and 
location  of  the  pipe  line  gives  a  water  pressure  of  110 
lb.  at  the  smeltery  site.  The  head  of  water  on  the  Pel- 
ton  nozzles  at  the  power  house  is  375  ft.,  the  eflfective 
head  giving  a  pressure  of  about  165  pounds. 

The  power  house  is  a  brick-and-steel  structure  and  all 
foundations  are  on  solid  rock.    A  15-ton  crane  running 


HYDRO-ELECTRIC  POWER  PLANT  OF  THE  GRANBY  COMPANY  AT  ANYOX,  B.  C. 

To  the  left  is  shown  the  plant  with  a  portion  of  the  smelting  works  in  the  background.     On  the  right  are  shown  the  air  mains 

leading  from  the  hydro-electric  plant  to  the  smeltery 


in  by  boat  from  the  outside.  Fuel,  fluxes  and  all  sup- 
plies are  brought  in  by  steamship  and  unloaded  at  the 
company's  wharves  from  which  they  are  distributed  to 
the  mines  and  various  plants  by  the  company's  railroad. 
Power  for  the  various  operations  of  the  Granby  com- 
pany is  secured  from  a  hydro-electric  power  plant,  which 
utilizes  the  water  from  Falls  Creek,  and  from  a  6000-hp. 
steam  plant  which  operates  during  the  winter  months 
when  there  is  a  decreased  water  supply. 


•The  last  of  a  series  of  three  articles  by  the  same  author  cov- 
ering the  mining  and  smelting  operations  of  the  Granby  Coni^oli- 
dated  Mining.  Smelting  and  Power  Co..  -Anyox.  B,  C.  Previous 
articles  appeared  in  the  "Engineering  and  Mining  Journal"  on 
Oct.  13  and  Oct.  20.  1017. 

tSuperintendent  of  smelters,  Granby  Consolidated  Mining, 
Smelting  and -Power  Co.,  Anyox,  B.  C. 


the  entire  length  of  the  building  handles  the  heavy  ma- 
chinery. The  water  discharge  from  the  Peltons  is  a  lit- 
tle above  the  high-tide  watermark  on  Falls  Creek.  The 
building  is  50  ft.  wide  by  180  ft.  long  and  has  concrete 
floors.  In  this  building  are  installed  the  following:  Oria 
Nordberg  variable-capacity  waterwheel-driven  two-stage 
air  compressor,  with  cylinders  22  and  36  x  42  in.,  run- 
ning at  84  r.p.m.,  with  a  capacity  of  4000  cu.ft.  of  frc3 
air  per  minute  delivered  at  100-lb.  pressure;  one  Nord- 
berg waterwheel-driven  special  converter  blowing  en- 
gine with  duplex  cylinders,  60  and  60  x  48  in.,  running  at 
75  r.p.m.  and  giving  a  capacity  of  20,500  cu.ft.  of  free 
air  per  minute  dalivered  at  16-lb.  pressure;  three  Con- 
nersville  high-pressure  blast-furnace  blowers,  having  a 
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displacement  of  400  cu.ft.  of  free  air  per  revolution  and 
each  with  a  capacity  of  45,000  cu.ft.  of  free  air  per 
minute  at  48-oz.  pressure.  The  Pelton  wheel  buckets  are 
directly  bolted  to  specially  designed  flywheels.  The 
blowers  are  connected  by  chain  drive  to  500-hp.  motors, 
and  can  be  driven  either  by  water  or  electric  power.  A 
pipe  system  leads  to  the  furnaces  and  converters  from 
the  blowers,  and  high-pressure  air  is  delivered  to  the 
mine  by  9-in.  and  6-in.  pipe  lines.  There  are  two  direct- 
connected  motor-driven  pumps  taking  water  from  the 
raceways  and  delivering  it  to  condensers  at  the  steam 
plant. 

The  present  hydro-electric  plant  consists  of  two  938 
kv.-a.  alternators,  with  two  700-hp.  overhung  Pelton- 
Doble  waterwheels  to  each  alternator.  Alternating  cur- 
rent at  2200  volts  is  generated  by  Westinghouse  60-cycle 
three-phase  alternators.  They  are  separately  excited  by 
two  50-kw.  Westinghouse  motor-generator  sets,  one  of 


the  street  lighting,  which  is  a  Westinghouse  series 
tungsten  system  with  a  constant-current  transformer 
on  a  gallery  over  the  board.  The  second  and  third  panels 
control  the  two  generators.  On  them  are  mounted 
three  ammeters,  one  for  each  phase,  an  indicating  watt- 
meter and  one  three-pole,  type  B  oil  switch;  also  there 
are  a  double-pole  field  switch  of  400  amp.,  a  main  field 
rheostat,  an  eight-point  voltage  receptacle  synchronism 
plug  and  a  reversing  switch  for  operating  the  pilot  gov- 
ernor control  on  the  generator.  Panel  No.  4  has  125- 
volt,  direct-current  e.xcitation.  On  this  panel  are  mount- 
ed voltmeters  and  ammeters  for  each  machine,  a  field 
rheostat,  two  double-pole  400-amp.  field  switches  and 
one  200-amp.  double-pole  double-throw  switch  for 
power-house  lighting,  taken  from  the  transformer  or 
from  the  e.xciter  bus  as  desired.  Panel  No.  5  is  a  total- 
izing panel  on  which  is  mounted  a  three  ammeter,  type 
TG  static  ground  detector,  a  TI  power  factor  meter,  a 
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which  has  an  overhung  watenvheel  on  an  extension 
motor  shaft  for  initial  starting.  The  e.\citation  voltage 
is  125  volts.  The  6-ft.  pipe  line  from  the  dam  branches 
to  25-in.  pipes  outside  the  power  house  for  delivery  to 
each  wheel.  The  effective  head  u.sed  is  372  ft.  The  25- 
in.  lines  divide  again  at  a  Y  near  the  Peltons  into  two 
18-in.  pipes,  one  of  which  leads  to  each  wheel.  The 
waterwheel  driving  the  exciter  is  fed  by  an  8-in.  pipe. 

There  are  two  300-kw.  motor-generator  .sets,  supply- 
ing direct  current  at  550  volts,  for  railroad  and  smeltery 
u.se.  The  generators  are  type  M  Westinghouse  and  each 
is  driven  by  a  440-hp.,  2000-vnlt,  three-phase,  60- 
cycle,  Westinghouse  type  CCL  induction  motor. 

Switchboard  Control  in  15  Panels 

The  switchboard  is  divided  into  15  panels.  A  .syn- 
chrono.icope  is  mounted  on  a  bracket  together  with  two 
voltmeters,  one  for  each  machine,  and  below  these  there 
is  a  Tirrell  voltage  regulator.    The  first  panel  controls 
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2400-kvv.  polyphase  graphic  wattmeter  and  a  type  C 
watt-hour  meter.  Panel  No.  6  controls  the  two  75-hp. 
motors  driving  direct-current  generators  for  excitation. 
Panel  No.  7  controls  the  mine  feeder.  The  mine  is  sup- 
plied by  one  three-phase  line  direct  to  the  line  substa- 
tion and  a  branch  three-phase  line  from  the  town  cir- 
cuit for  use  in  case  of  emergency.  There  are  three  am- 
meters, on  this  panel,  a  circuit  breaker  and  a  watt-hour 
met^r.  Panel  No.  8  controls  the  smeltery  power  feeder. 
All  the  alternating-current  motors  in  use  around  the 
smeltery  and  shops  are  connected  to  this  circuit.  Panel 
No.  9  controls  the  .smeltery  lighting,  town  lighting  and 
power  circuits.  On  this  panel  there  are  two  ammeters, 
one  to  each  circuit,  operating  through  meter  plugs  to 
enable  the  reading  of  each  phase.  There  are  two  circuit 
breakers,  one  to  each  circuit,  and  two  watt-hour  meters. 
Panel  No.  10  is  for  the  440-hp.  motors  in  connection 
with  the  motor-generator  seta.  Panels  Nos.  11  and  12 
control  th?  direct-current  sids  of  the  motor-generator 
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sets.  On  each  panel  are  mounted  one  carbon  breaker,  one 
voltmeter,  one  ammeter,  a  field  rheostat  and  a  three- 
pole  knife  switch.  Panel  No.  13  controls  the  railroad 
circuit  and  is  provided  with  a  circuit  breaker,  an  SPK 
switch,  an  ammeter  and  a  Columbia  wattmeter.  Panel 
No.  14  controls  the  direct  current  supplied  to  the  smel- 
tery for  cranes,  12-ton  locomotives  and  some  direct- 
current  motors.  All  the  cables  between  the  boards  and 
the  machines  are  rubber  covered  and  braided.  Stranded 
2200-volt,  three-conductor  and  single-conductor  cables 
are  laid  in  Orangeburg  fiber  conduits. 

Five-Panel  Switchboard  at  Substation 

All  the  power  supplied  to  the  mines  goes  to  the  mine 
substation  where  there  is  a  five-panel  switchboard  con- 
necting incoming  and  outgoing  power  lines.  The  out- 
going lines  are  on  No.  2  panel,  which  has  one  3-phase, 
2200-volt  power  line  for  motors.     No.  3  panel  has  two 


tance  of  three-quarters  of  a  mile.  At  the  bins  there  are 
two  crushers,  each  belt-driven  by  a  150-hp.,  2200-volt, 
three-phase,  Westinghouse  type  HF  motor.  In  one  case 
the  motor  has  an  extended  shaft  on  which  are  mounted 
two  pulleys  in  line  with  pulleys  on  either  side  of  the 
crusher  while  in  the  other  case  the  motor  is  in  the 
center,  between  two  pulleys,  a  combination  that  produces 
a  more  equalized  pull  on  the  motor. 

On  the  150-ft.  level  of  the  mine  a  si.x-ton  locomotive 
is  used  for  hauling  waste  from  development  work.  Each 
of  these  locomotives  is  of  Baldwin-Westinghouse  man- 
ufacture and  is  smaller  though  similar  to  the  12-ton 
smeltery  locomotives.  The  railroad  runs  into  the  mine 
tunnel  at  the  150-ft.  level  where  eight  and  ten  25-ton 
cars  are  made  up  into  trains  for  one  of  the  42-ton  elec- 
tric locomotives  to  haul  to  the  smeltery  storage  bins.  The 
42-ton  locomotives  are  also  employed  to  convey  ore,  coke, 
etc.,  from  the  dock  to  the  smeltery  bins.    These  locomo- 
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single-phase  lines  for  small  motors  and  heating  and 
lighting  around  the  plant.  The  fourth  panel  controls 
the  motor  for  the  motor-generator  set  which  supplies 
500-volt  direct-current  for  ore  haulage.  The  fifth  panel 
controls  the  direct-current  generator. 

The  board  at  the  substation  is  a  Westinghouse  type 
similar  to  the  one  at  power  house  No.  1  and  with  the 
panels  similarly  equipped. 

Electric  Locomotives  for  Ore  Haulage 

The  direct-current  trolley  receives  power  from  the 
100-kw.  motor-generator  set  installed  in  the  substation 
or  else  power  is  taken  from  the  railroad-trolley  feeders 
which  receive  power  from  power  house  No.  1.  At  pres- 
ent one  six-ton  locomotive  operates  on  the  530-ft.  level 
of  the  mine  on  a  2-ft.  gage  track,  hauling  ore  to  the 
main  pockets  and  hauling  out  waste.  At  the  385-ft.  or 
main  shipping  level,  three  6-ton  locomotives  are  in 
service,  hauling  ore  from  the  pockets  to  the  bins,  a  dis- 


tives  are  provided  with  four  84-hp.,  500-volt,  No.  909 
mine  motors,  double-end  series-parallel  control  with  in- 
dependent automatic  air  for  breaking.  When  operating 
in  series  two  motors,  one  for  each  truck,  are  in  series, 
and  parallel  operation  gives  full  line  voltage  to  each 
motor. 

The  furnace-charge  trains  are  hauled  by  three  12-ton 
mine  locomotives  of  Baldwin-Westinghouse  manufac- 
ture and  each  locomotive  has  two  No.  907,  500-volt, 
direct-current,  series  interpole  motors.  There  is  a  pin- 
ion drive,  Westinghouse  No.  141  controller  with  wiring 
protected  by  a  railroad-type  circuit  breaker.  All  brakes 
are  hand  operated.  The  trolley  is  type  D,  of  Nuttall  & 
Co.  manufacture. 

At  the  dam  there  is  a  50-hp.,  2200-volt,  type  CCL 
motor  which  is  used  in  pumping  water  for  sluicing. 

The  cranes  used  in  the  smeltery  are  of  Niles-Bement- 
Pond  manufacture.  Each  crane  has  two  40-ton  hoists, 
without  auxiliaries.     This  arrangement  enables  a  pou]> 
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ing  of  metal  at  either  end  of  a  narrow  span  which  could 
not  be  done  with  a  long  carriage,  main  hoist  and  two 
auxiliaries.  Each  hoist  is  driven  by  an  80-hp.  500-volt 
series  motor  equipped  with  a  Cutler-Hammer  controller. 
The  trolley  and  bridge  are  both  driven  by  a  25-hp.  VVest- 
inghouse  No.  7,  type  K,  direct-current  motor,  equipped 
with  an  R28,  General  Electric  controller.  The  protec- 
tion of  each  circuit  is  insured  by  an  Electric  Controller 
and  Manufacturing  Co.'s  type  S  crane  switchboard. 
Each  motor  circuit  has  an  overload  relay,  operating  the 
main  circuit  breaker.  During  daily  inspection,  the 
safety  plug  can  be  taken  out,  or  locked  in  its  off  posi- 
tion, which  makes  it  impossible  to  operate  motors  or 
obtain  current  beyond  the  main  switch. 

The  converters  are  tilted  by  Westinghouse  type  47D; 
500-volt,  direct-current,  crane  motors;  each  motor  being 
equipped  with  a  Westinghouse  R27  controller  and  the 
motor  circuit  protected  by  a  Westinghouse  railroad-type 
breaker. 

There  are  about  six  miles  of  track  including  yards,  all 
equipped  with  trolley  18  ft.  over  the  center  of  the  track. 
A  0000  copper  feeder  is  carried  on  cedar  poles  spaced 
55  ft.  apart  and  7  ft.  6  in.  from  center  of  the  3-ft.  gage 
track.  The  trolley-support  construction  is  mast  and 
arm  on  the  tangent  track  and  double  pole  and  span  wire 
on  the  curves.  About  a  third  of  the  way  between  the 
mine  and  the  smeltery  there  is  a  turnout  and  a  spur 
track  to  the  dock  and  a  branch  to  the  smeltery  yards 
half  a  mile  further  on.  Along  both  tracks  a  No.  0000 
feeder  is  installed  and  both  feeders  and  one  No.  0000 
trolley  lead  to  the  mine. 

The  copper-casting  machine  has  two  15-hp.,  500-volt. 
direct-current,  Westinghouse  type  K  motors,  one  of 
which  is  used  for  hoisting  the  pot  and  the  other  for 
moving  the  molds.  Both  are  equipped  with  an  R122 
General  Electric  controller. 

The  mud  mill  is  operated  by  a  75-hp.,  2000-volt,  type 
CCL,  induction  motor  and  is  controlled  by  the  standard 
auto-starter   panel. 

The  sampling  mill  is  driven  by  a  Westinghouse  type 
C,  2000-volt  motor  of  150  hp.,  controlled  by  standard 
auto-starter  panel;  also  two  5-hp.  motors  for  conveyor 
belts.  The  matte  digger  is  operated  by  a  440-volt,  type 
CCL,  induction  motor,  controlled  by  an  overload  circuit- 
breaker  and  double-throw  auto-starter  switch. 

In  the  assay-office  bucking  room,  there  is  one  5-hp. 
200-volt,  type  CCL,  induction  motor,  controlled  by  a 
double  throw  three-pole  switch  and  fuse;  and  one  i-hp. 
200-volt,  three-phase,  60-cycle,  General  Electric  type 
DST  induction  motor  for  running  a  fan;  also  a  small 
motor-generator  set  comprising  a  i  hp.  200-volt,  type 
CCL  induction  motor,  direct  connected  to  direct-current 
110-volt  generator  used  for  driving  electrical  apparatus. 

In  the  smeltery  store,  there  is  one  Otis-Fen.som  ele- 
vator driven  by  a  7^hp.,  200-volt,  type  CCL,  induction 
motor,  with  rope  control  from  the  cab. 

Machine-Shop   Equipmknt 

The  electrical  and  mechanical  departments  are  in 
charge  of  all  mechanical  and  electrical  equipment  at  the 
mines,  smeltery,  railroad,  dorks,  ships  and  town.  On  ac- 
count of  the  varied  work  required,  these  departments 
have  to  be  well  cfjuipped.  The  departments  compri.se 
the  machine,  boiler,  blacksmith,  electric  and  tinsmith 
ahops  and  a  foundry  where  all  castings  up  to  eight  tons 


can  be  made.  There  is  a  plant  for  generating  oxygen 
in  conjunction  with  a  complete  oxyacetj-Iene  welding 
plant.  The  main  mechanical  shops,  such  as  the  black- 
smith and  machine  shops,  are  housed  in  one  building. 
This  building  is  of  wood  58  ft.  wide  254  ft.  long  with  a 
craneway  the  length  of  the  building  upon  which  is  oper- 
ated a  Niles  20-ton  electric  crane.  The  construction 
floor  is  .30  ft.  wide  and  all  machinery  so  placed  that  any 
piece  can  be  reached  by  the  crane.  The  line  shafting  is 
in  the  lean-to  part  of  the  building  over  the  work  benches 
and  machines.  The  building  is  well  lighted  and  has  a 
hot-air  heating  system  for  winter. 

In  the  machine  shop  there  are  two  15-hp.  200-volt, 
type  CCL,  induction  motors  with  auto-starter  control 
for  line  shaft ;  one  1-hp.,  200-volt,  Western  Electric  type 
KT  122  motor  for  grinder;  one  20-hp.,  500-volt,  direct- 
current  variable-speed.  Northern  Electric  motor  operat- 
ing a  lathe,  the  speed  variation  of  which  is  made  by  a 
field  rheostat,  300  to  900  r.p.m. ;  one  75-hp.,  type  CCL 
induction  motor  driving  a  turret  lathe;  one  1-hp.  type 
CCL  induction  motor  for  tool  grinder;  one  J-kw.  250- 
volt  generator  for  driving  a  J-hp.  motor  on  grinder 
table;  one  50-hp.  2000-volt  motor  for  driving  compressor 
and  standard  auto-starter  panel.  In  addition  there  are: 
Two  15-hp.  motors  for  boiler  room,  one  5-hp.  motor  for 
foundry  and  one  15-hp.  motor  for  pipe  shop. 

Electric  Shop  Equipment 

The  electric  shop  is  in  a  separate  building  42  ft.  wide 
76  ft.  long  with  a  craneway  over  the  entire  length  of  the 
construction  floor  and  rooms  for  winding  armatures  and 
other  work.  All  the  shops  are  served  by  railroad  tracks 
in  the  center  of  the  construction  floors. 

The  motor  equipment  in  the  electric  shop  comprises: 
One  5-hp.  for  the  line  shaft;  one  6i-kw.,  125-volt  gen- 
erator for  battery  charging;  one  1-hp.  motor  for  drill 
press ;  one  2-hp.  motor  on  banding  machine ;  and  one 
1-hp.  125-volt,  direct-current  motor  on  coil  winding 
machine. 

The  company  mess  has  a  refrigerating  plant  and 
numerous  electrical  appliances  and  the  butcher  shop  has 
a  refrigerator  plant  and  sausage  machine. 

There  are  various  small  motors  of  5,  10  and  15  hp. 
used  in  the  machine  shop,  company  mess  house,  carpen- 
ter shop.  etc.  The  mines  and  all  the  houses  are  lighted 
by  electricity.  In  the  mines  220-volt  current  is  used 
for  lighting  and  110-volt  current  for  house  lighting.  All 
small  motors  are  of  the  three-phase  60-cycle  typw  for 
220-volt  current. 

Unloading  Equipment  at  Dock 
The  unloading  equipment  at  the  dock  is  all  electrically 
driven.  On  dock  No.  1,  there  are  four  boom  derricks; 
one  with  a  25-hp.  induction  motor  for  unloading  quartz; 
and  three  derricks  which  have  direct-current  series  mo- 
tors for  big  ranges  of  speed  and  fast  operation.  These 
derricks  are  equipped  with  50-  or  80-hp.  motors  for 
hoisting  and  a  l.')-hp.  motor  on  each  boom.  The  50-ton 
hoist  has  a  50-hp.  direct-current  Westinghouse  type  K 
10  scries  motor,  operating  through  mechanical  brake  to 
drums  of  hoist.  These  motors  are  ecjuipped  with  West- 
inghouse R27  controllers  for  the  60-hp.  motors  and  Cut- 
ler-Hammer No.  6100  controllers  for  the  80-hp.  motors 
and  General  Electric  R122  controllers  for  the  15-hp. 
motors.  On  this  dock  there  is  also  a  lO-hp.  motor  which 
drives  the  matte  elevator. 
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On  dock  No.  2  there  are  two  unloaders.  Each  un- 
loader  has  two  motors,  one  for  hoisting  which  is  a  35- 
hp.,  variable-speed  Westinghouse  induction  motor 
equipped  with  a  Westinghouse  rheostatic  controller,  and 
one  20-hp.  type  CCL,  constant-speed  induction  motor 
which  is  controlled  by  an  auto-starter  and  drives  the 
conveyor  belt. 

The  two  power  houses  are  situated  facing  each  other 
Sin  opposite  banks  of  Falls  Creek  which  is  about  300 
ft.  wide  at  this  point.  Close  to  each  power  house  a 
wooden  four-pole  structure  is  erected  and  the  cables 
span  the  creek  about  30  ft.  above  high  water. 

In  No.  1  power  house  three  500-hp.,  2000-volt,  three- 
phase,  60-cycle  Westinghouse  type  HF  motors  drive  the 
blowers.  One  panel  is  allotted  to  each  motor,  and  on  it 
is  mounted  one  three-pole  type  D  circuit  breaker,  six 
type  DDPST  oil  switches  for  cutting  out  resistance,  and 
one  ammeter  and  plug.  Enough  resistance  is  installed 
in  the  secondary  circuit  of  each  motor  to  obtain  speed 
variation  for  continuous  duty  from  half  to  full  speed. 
One  watt-hour  meter  will  be  installed  for  three  motors. 

For  additional  16-lb.  air,  there  is  being  installed  one 
25,000-cu.ft.  De  Laval  turbo-blower,  driven  by  an  1800- 
Tip.,  three-phase,  60-cycle,  2000-volt,  Westinghouse  type 
CCL  motor.  The  control  is  mounted  on  one  panel  and 
on  the  panel  is  one  3  DST  overload  circuit  breaker,  and 
three  interlocking  starting  switches  connecting  the 
motor  through  the  2000  kv.-a.  auto-transformer,  one 
ammeter  and  one  watt-hour  meter.  To  obtain  additional 
supply  of  power  for  the  railroad,  a  new  500-kw.  syn- 
chronous motor-generator  set  is  being  installed  to  run 
in  parallel  with  the  one  at  present  in  operation.  The 
motor  of  this  set  will  also  be  used  for  power-factor  cor- 
rection, and  arrangements  are  made  for  future  water- 
wheel  connections  on  the  extension  of  the  motor  shaft. 

The  cables  from  No.  2  power  house  are  brought  to 
a  panel  in  No.  1  power  house,  on  which  is  mounted  a 
type  B  circuit  breaker,  voltmeter,  synchronizing  plug 
and  watt-hour  meter. 

The  two  Ingersoll-Rand  compressors  will  be  driven 
by  one  200-  and  one  400-hp.  type  CCL  motors. 

The  power  line  to  the  mine  will  be  overloaded  when 
these  extensions  are  complete  ana  to  remedy  this  the 
line  potential  will  be  raised  to  GbuO  volts  using  a  step-up 
bank  of  three  150-kv.-a.,  2200  to  obOO  volts  at  power 
house  No.  1,  and  three  150-kv.-a.,  6600  to  2200  volts  at 
the  mine  substation.  The  distribution  control  of  the 
whole  equipment  is  kept  at  No.  1  power  house. 

Auxiliary  Steam  Plant  for  Winter  Months 

On  account  of  the  glacier  feed  to  Falls  Creek,  there  is 
a  period  of  three  months  in  the  winter  of  extreme  cold, 
when  the  flow  of  water  is  not  enough  to  give  all  the 
power  needed  to  fully  operate  mines  and  smelter  to 
capacity.  To  be  insured  against  this  shortage  of  power 
there  has  been  installed  an  auxiliary  steam  plant  of 
6000  hp.  For  this  purpose  a  reinforced-concrete  build- 
ing has  been  erected  across  the  creek  opposite  and  facing 
No.  1  power  house,  with  dividing  walls  separating  the 
boiler  and  operating  rooms.  In  the  boiler  room  there 
are  five  550-hp.,  Babcock  &  Wilcox  oil-fired  boilers  with 
superheaters.  All  the  necessary  machinery  is  installed 
to  make  them  easily  and  cheaply  operated. 

In  the  operating  room  there  is  installed:  One  3750- 
kv.-a.    three-phase,    60-cycle,    2200-volt,    Westinghouse 


turbo-generator;  one  2000-kv.-a.  three-phase,  60-cycle, 
220-volt  Westinghouse  turbo-generator;  one  100-D.W. 
exciter;  and  one  DeLaval  turbo-compressor  with  800-hp. 
motor  so  arranged  that  it  can  be  either  driven  by  steam 
turbine  or  motor.  The  capacity  is  3500  cu.ft.  of  free 
air  per  min.  at  100-lb.  pressure.  There  is  a  space  allow- 
ance for  one  extra  turbo-generator.  All  the  necessary 
condensers,  vacuum  pumps,  switchboards,  etc.,  are  in- 
stalled to  make  an  up-to-date  and  efficient  plant. 

The  warehouse  building  is  of  wood  36  ft.  wide,  160 
ft.  long  and  has  three  floors.  A  complete  stock  of  sup- 
plies and  repair  parts  are  kept  on  hand,  more  so  than 
would  be  the  case  if  the  works  were  not  so  removed  from 
the  source  of  supply. 


World's  Petroleum  Production 

Although  the  world's  production  of  petroleum  in  191S 
was  the  greatest  in  the  history  of  the  industry,  being 
an  increase  of  7%  over  that  of  the  preceding  year, 
that  record  was  surpassed  in  1916,  as  is  shown  by  the 
revised  statistics  prepared  by  J.  D.  Northrop,  of  the 
United  States  Geological  Survey. 

The  total  quantity  of  crude  petroleum  entering  the 
world's  markets  in  1916,  amounting  to  460,639,407  bbl., 
exceeds  by  33,746,734  the  quantity  reported  for  1915, 
or  an  increase  of  practically  8%.     More  than  91%   of 

WORLD'S    PRODUCTION    OF    PETROLEUM    IN    1916 

Barrels  of  42  Metric  Percentage 

Country  Gal,  Tons  Total 

United  states *300,767.158  40.102.288  65  29 

Russia   ' t72,8Ql.llO  9.933.387  15  81 

Mexico 39.817.402  5.308.987  8  64 

Dutch  East  Indies tl3.174.399  1.820,247  2  86 

Roumania tlO.298.208  1.432,296  2  24 

India    58.228.571  1.097.143  179 

Galicia   6.461.706  898.670  I   40 

Japan  and  Formooa 2.997.178  399,624  0  65 

Peru      2.550.645  340,086  0  55 

Trinidad §1,000.000  139.082  0  22 

Germany 995.764  §140.000  0  22 

Argentina 870.000  116.000  0  19 

Egypt    411.000  54,800  0  09 

Canada 198,123  26,416  0  04 

Italy 43,143  §6.000  1  „  „, 

Other  countries   §25,000  3,333/  "  "' 

460,639,407  61,818,359         100  00 

*  Marketed  production,  t  Estimated  in  part,  t  Includes  British  Borneo, 
§  Estimated. 

the  increase  came  from  the  United  States,  Russia  and 
Mexico,  which  are  the  greatest  producers.  The  United 
States  production  increased  about  7%,  that  of  Russia 
6%,  and  Mexico  produced  nearly  21%  more  than  in 
1915.  In  view  of  the  potential  production  of  Mexico 
the  increase  is  not  an  indication  of  greater  activity  in 
development,  but  simply  means  that  the  marketing  and 
transportation  facilities  were  improved.  The  figure  for 
Germany  is,  of  necessity,  pure  guesswork,  being  set 
down  the  same  as  for  1915,  1914  and  1913.  The  dis- 
tribution of  the  known  and  estimated  petroleum  pro- 
duction for  1916  is  shown  in  the  accompanying  table. 


Volatilization  of  Tin  from  Scrap 

Washington  Correspondence 

A  small,  electric  furnace  has  been  installed  and  oper- 
ation begun  on  the  volatilization  of  tin  from  scrap  at 
the  Northwest  experiment  station  of  the  United  States 
Bureau  of  Mines  at  Seattle,  Wash.  An  e.xtensive  series 
of  experiments  will  be  carried  out  there  with  the  idea 
of  saving  the  tin  now  wasted  in  discarded  containers 
and  other  forms  of  scrap. 
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Industrial  Democracy  Established  by 

Colorado  Fuel  and  Iron  Co. 

Denver  Correspondence 

Industrial  democracy,  as  practiced  by  the  Colorado 
Fuel  and  Iron  Co.  under  its  "Industrial  Representation 
Plan  and  Agreement,"  has  made  substantial  progress 
during  the  last  two  years.  The  object  of  the  plan  is  to 
promote  harmony  and  good  will  between  the  company 
and  its  employees,  and  the  furtherance  of  the  well- 
being  of  the  employees  and  their  families,  and  the  com- 
munities in  which  they  reside.  The  success  of  the 
plan  should  be  an  object  lesson  worthy  of  careful  study 
by  the  officials  in  control  of  other  large  industrial  and 
mining  enterprises.  Under  the  plan  each  mining  dis- 
trict, as  well  as  the  Minnequa  Steel  Works,  is  provided 
with  committees  on  industrial  cooperation  and  concilia- 
tion, safety  and  accidents,  sanitation,  health  and  hous- 
ing, and  recreation  and  education.  These  committees 
are  composed  of  an  equal  number  of  representatives  of 
the  employees  and  of  the  company. 

Plan  Adopted  by  Overwhelming  Vote 

The  industrial-representation  plan  was  adopted  at  the 
company's  mines  in  October,  1915,  by  a  vote  of  2404  to 
442,  and  was  adopted  at  the  steel  works.  May  4,  1916, 
by  a  vote  of  2321  to  863.  Twenty-seven  joint  confer- 
ences and  162  joint  committee  meetings  have  been  held, 
over  90  complaints  adjusted  through  the  industrial  rep- 
resentatives, and  a  much  larger  number  of  less  im- 
portant misunderstandings  adjusted  between  the  em- 
ployees or  their  representatives  and  the  local  manage- 
ment at  the  various  properties.  On  Dec.  3,  1915,  the 
president  appointed  an  advisory  board  on  social  and  in- 
dustrial betterment.  On  Jan.  12,  1916,  he  appointed  a 
salary  committee  which  has  considered  the  remunera- 
tion of  all  salaried  employees.  General  increases  have 
been  made.  On  Mar.  22,  1917,  a  service-retirement  plan 
wa.s  adopted,  and  under  this  plan  24  employees,  who  are 
veterans  in  the  service  of  the  company,  have  been  re- 
tired on  monthly  allowances,  and  two  hundred  25-year 
service  buttons  have  been  awarded. 

The  wages  paid  to  the  miners  in  the  employ  of  the 
Colorado  Fuel  and  Iron  Co.  are  now  on  a  higher  basis 
than  the  rates  paid  for  similar  labor  in  most  other  coal- 
mining districts.  In  January,  1916.  the  total  payroll 
of  the  company  was  $797,147,  and  in  May,  1917,  the 
payroll  amounted  to  $1,381,572.  The  average  individual 
monthly  wage  in  .lanuary,  1916,  was  $79.24,  and  in  May, 
1917,  it  was  $1 14.59.  Prices  at  the  company  stores  have 
been  kept  at  the  lowest  possible  level.  The  company 
has  built  104  new  houses  for  miners,  and  250  more  are  in 
the  course  of  construction.  The  houses  are  screened 
and  the  lots  fenced.  Over  $35,000  has  been  expended  in 
the  construction  of  miners'  homes.  The  company  has 
employed  a  horticulturist,  and  the  cultivation  of  lawns 
and  gardens  is  encouraged  by  annual  prizes.  An  ef- 
ficient medical  department  is  maintained.  At  the  Min- 
nequa  hospital  a  nurses'  home  is  being  erected.  I)is- 
pensarie.s  have  been  built  at  Primero,  Colo.,  and  at 
Sunrise,  Wyo.,  and  are  planned  nt  several  other  camps. 
Ambulance  service  i.s  provided  and  specialists  are  em- 
ployed to  care  for  the  eyes  and  teeth  of  the  children 
of  employees. 


An  important  feature  of  the  general  plan  is  education. 
Five  new  school  buildings  have  been  erected,  and  10 
junior  high  schools  have  been  established  under  the 
supervision  of  the  local  high  school  authorities.  Travel- 
ing libraries  are  circulated  in  the  schools.  Extension 
work  has  been  undertaken  in  manual  training,  domestic 
science,  and  first  aid.  Classes  in  English  for  foreigners 
are  conducted  under  the  supervision  of  the  Young  Men's 
Christian  Association.  Special  courses  of  study  are 
provided,  through  the  engineering  department,  for  those 
wishing  to  prepare  for  state  examination  for  certificates. 
First-aid  teams  have  been  organized  and  prizes  are 
awarded  each  month  for  the  best  safety  records.  Stor- 
age-battery electric  lamps  have  been  provided  for  all 
underground  employees  in  the  Trinidad  district,  and  at 
Walsen-Robinson,  Cameron,  Pictou,  Crested  Butte  and 
Floresta. 

Under  the  auspices  of  the  Y.  M.  C.  A.,  16  branch  as- 
sociations are  conducted  in  the  various  camps,  with  a 
secretary  in  charge  of  each  and  a  general  secretary  de- 
voting his  entire  time  to  supervision.  Five  women 
community  workers  are  employed.  Seven  new  buildings 
have  been  erected  at  a  total  cost  of  over  $113,000,  and 
three  additional  buildings  have  been  authorized.  Four 
old  buildings  have  been  remodeled  at  a  cost  of  $13,500. 
The  company  plans  to  erect  at  the  Minnequa  Steel  Works 
a  Y.  M.  C.  A.  building  to  cost  $225,000.  Catholic  and 
Protestant  churches  have  been  erected  and  others  are 
in  the  course  of  construction,  through  the  cooperation 
of  residents,  the  company  and  John  D.  Rockefeller,  Jr. 

At  present  there  are  seven  camps  of  Boy  Scouts  and 
10  camps  of  Camp  Fire  Girls  at  C.  F.  and  I.  properties. 
Various  athletic  sports  and  holiday  social  affairs  are 
encouraged.  Baseball  parks  have  been  fitted  up  near 
the  Minnequa  plant  and  elsewhere.  Bands  have  been 
organized,  bandstands  erected,  and  clubhouses  and  lodge 
buildings  provided.  High  sanitary  standards  are  being 
maintained  by  the  installation  of  wash  rooms  and  bath- 
houses at  all  properties  of  the  company,  in  accordance 
with  plans  approved  by  the  advisory  board.  Drink- 
ing fountains  are  being  installed  in  all  camps.  The 
success  of  the  entire  plan  has  been  fully  established, 
and  the  company  has  reason  to  be  proud  of  its  record. 

I  The  State  Industrial  Commission  in  a  report  sub- 
miti;ed  on  Oct.  20  on  the  situation  created  by  the  miners' 
demands  and  affirmative  strike  vote  upholds  the  "Rocke-  I 
feller  plan."  John  McLennan,  district  member  of  the  ' 
International  Board  stated  that  union  officials  were  op- 
posed to  any  drastic  action  but  there  was  dissatis- 
faction among  miners  and  they  might  vote  to  strike 
against   advice   of  their  officers. — Editor.] 


Pi^-Iron  Production 

The  monthly  r-ports  of  the  blast  furnaces  show  that 
on  Oct.  1  there  wore  347  coke  and  anthracite  stacks  in 
blast,  having  a  total  daily  production  of  107,250  tons, 
a  decrease  of  2950  tons  from  Sept.  1.  Making  allowance 
for  the  charcoal  furnaces,  the  total  make  of  pig  iron  in 
September  was  3,164,900  tons;  for  the  nine  months 
ended  Sept.  30.  it  was  29,096.000  gross  tons.  Of  this. 
20,221,799  tons,  or  69.5'-,  of  the  total,  was  made  by  the 
furnaces  owned  or  operated  by  the  steel  companies. 
Production  in  September  was  to  some  extent  limited  by 
scarcity  of  coke  and  in  some  districts  by  shortage  of 
labor  also. 
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Chemicals  Used  in  Flotation' 


Modified  effects  obtained  in  the  flotation  process 
by  the  addition  of  various  chemicals  is  described 
by  Messrs.  Ralston  and  Yundt  who  predict  that 
along  these  lines  some  of  the  great  advances  in 
the  process  will  be  made. 

THE  flotation  of  minerals  from  ore  pulps,  as 
practiced  at  present,  involves  the  use  of  a  small 
amount  of  a  flotation  oil,  vv'hich  so  modifies  the 
water  in  the  pulp  that  a  froth  is  formed  and  cer- 
tain valuable  minerals  are  gathered  in  the  froth.  The 
froth  must  have  sufficient  persistence  to  allow  time  for 
separation  from  the  body  of  the  residual  ore  pulp.  This 
paper  does  not  deal  with  the  subject  of  flotation  oils 
but  rather  with  the  other  chemicals  which  are  occa- 
sionally added  to  ore  pulps  for  one  reason  or  another. 
The  development  of  ore  flotation  in  a  few  years  to  a 
stage  where  over  100,000  tons  of  ore  are  treated  every 
day  in  the  United  States,  and  half  as  much  again  in  the 
rest  of  the  world,  threatened  for  a  time  to  upset  disas- 
trously market  conditions  for  various  products,  such  as 
pine  oil,  coal  creosotes,  coal  tar,  etc.  Incidentally,  flo- 
tation has  also  opened  a  market  for  other  chemicals 
which  formerly  could  not  be  used  in  the  Western  inter- 
mountain  districts.  Chemical  engineering  has  never 
flourished  in  these  districts  on  account  of  the  smallness 
of  the  market  but  it  is  hoped  that  ore  flotation  will  now 
open  up  new  fields  for  the  chemical  engineer.  The 
signs  of  the  times  point  toward  the  speedy  development 
of  sulphuric-acid  plants  at  various  smelteries  that  are 
now  wasting  their  sulphur  in  smoke,  and  on  these  plants 
many  other  industries  will  depend.  Certain  other  chemi- 
cals will  not  require  sulphuric  acid  in  their  manufac- 
ture but  will  soon  find  a  market  in  these  regions,  due 
to  the  demands  of  flotation  mills  and  of  hydro-metallur- 
gical plants.  The  more  important  of  these  chemicals 
will  now  be  enumerated  and  the  reasons  set  forth  for 
their  use  or  the  theories  as  to  why  they  have  certain 
definite  effects. 

Conflicting  Theory  as  to  Function  op  Acid 

Acids — Almost  the  only  acid  used  for  flotation  work 
is  sulphuric  acid,  which  costs  less  than  most  of  the  other 
available  commercial  acids.  No  one  knows  why  the 
addition  of  sulphuric  acid  to  certain  pulps  improves  the 
flotation  work.  It  is  known  that  it  often  produces  a 
cleaner  flotation  froth  containing  less  gangue,  and  also 
that  with  it  higher  extractions  are  often  made.  Fur- 
ther it  can  reduce  the  amount  of  oil  necessary  to  pro- 
duce the  same  frothing  effect.  However,  the  addition 
of  acid  to  an  ore  pulp  sometimes  proves  fatal  to  good 
flotation,  especially  with  some  copper  ores  in  which  a 
part  of  the  copper  has  been  oxidized  by  weathering. 
Such  an  example  is  the  Insipration  ore  in  Arizona.  In 
this  case  the  trouble  may  be  due  to  the  formation  of 
enough  copper  sulphate  to  spoil  flotation,  copper  sul- 
phate having  been  found  deleterious  in  the  flotation  of 


•A  paper  read  by  Oliver  C.  Ralston  and  L.  n.  Yundt.  of  the 
Salt  Lake  City  experiment  station  of  the  United  States  Bureau  of 
Mines,  with  permission  of  the  director,  before  the  American  Chemi- 
cal Society,  September,  1917,  at  Boston. 


a  number  of  copper  ores.  The  oxidized  copper  minerals 
dissolve  easily  in  dilute  sulphuric-acid  solutions,  where- 
as the  natural  copper  sulphides  are  not  attacked. 

When  the  addition  of  sulphuric  acid  cau.ses  an  im- 
provement in  the  flotation  of  a  definite  ore,  its  exact 
function  is  rather  a  difficult  thing  to  explain,  and  theo- 
ries are  conflicting.  The  phenomenon  has  been  knovra 
since  the  early  development  of  the  art.  The  Potter- 
Delprat  processes  depend  on  the  acid  to  develop  bubbles 
of  gas  through  interaction  on  the  carbonate  minerals 
in  the  ore,  such  as  calcite,  in  order  to  form  a  froth,  and 
bubbles  of  air  were  not  beaten  into  the  pulp.  Conse- 
quently it  was  natural  that  some  of  the  early  theories 
claimed  that  the  addition  of  acid  to  a  pulp  being  treated 
by  air  flotation  caused  an  increased  number  of  gas 
bubbles  to  foi-m  in  the  pulp  and  hence  facilitated  froth- 
ing out  all  the  desirable  mineral  particles.  The  fallacy 
of  this  argument  has  long  been  felt. 

Electrostatic  Theories  Not  Sustained 
Fanciful  electrostatic  theories  have  been  advanced 
to  explain  flotation  and  the  statement  has  been  made 
by  one  theorist  that  the  addition  of  an  electrolyte  to 
the  water  of  the  pulp  allowed  the  electrostatic  charges 
on  the  gangue  particles  to  be  conducted  away  while  the 
charges  on  the  particles  of  the  desired  minerals  were 
insulated  by  a  surrounding  film  of  flotation  oil.  This 
electrostatic  theory  was  soon  exploded  as  it  rested  on  a 
misapprehension  as  to  just  what  caused  charges  to  ap-  . 
pear  on  suspended  particles.  The  surfaces  of  small 
particles  suspended  in  a  liquid  usually  tend  to  absorb 
more  ions  of  one  electric  sign  than  of  the  other  sign 
and  hence  carry  apparent  electrostatic  charges.  The 
thing  to  be  noted,  however,  is  that  these  charges  on 
the  particles  are  not  conducted  away  by  the  presence 
of  electrolytes  but  their  existence  is  dependent  upon  the 
presence  of  ions  in  the  solution.  The  surface  of  oil 
droplets  and  that  of  air  bubbles  likewise  absorb  ions 
from  solutions,  and  a  certain  parallelism  between  the 
charges  on  these  various  particles  of  matter  and  the 
conditions  of  good  flotation  has  been  observed.  Just 
what  is  the  inner  connection  has  never  been  explained. 
It  is  an  interesting  fact  that  one  mill  in  Colorado 
was  reported  to  have  received  exceedingly  pure  water 
from  melting  snow  and  that  flotation  of  its  ore  in  this 
water  was  unsatisfactory  until  the  water  was  contam- 
inated with  an  electrolyte,  sulphuric  acid  being  accept- 
able among  other  things. 

Bancroft'  calls  attention  to  the  fact  that  the  acid  in 
ore  flotation  may  not  react  because  of  the  replaceable 
hydrogen  atom,  but  by  cutting  down  the  concentration 
and  consequently  the  adsorption  of  the  hydro.xyl  ions. 
The  connection  which  he  wishes  to  draw  with  flotation 
is  that  "in  acid  and  neutral  solutions  air  seems  to  be 
adsorbed  by  organic  liquids  much  more  readily  than  by 
water."  and  he  thus  derives  a  reason  for  the  attachment 
of  the  air  bubbles  to  the  oiled  sulphides.  The  preferen- 
tial adhesion  of  the  oil  to  the  valuable  sulphide  minerals 
in  the  presence  of  gangue  minerals  is  well  known. 

The  "surface  tension"  theorizers  have  claimed  that 
the  addition  of  the  proper  electrolytes,  such  as  sulphuric 


'Wilder  D.  Bancroft.  "Ore  Flotati( 
14:631    (1916). 
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acid,  so  alters  the  surface  tension  of  the  water  that 
frothing  can  take  place.  This  may  be  true  without 
conflicting  with  the  colloidal  theory  but  attention  should 
be  directed  to  the  small  amounts  of  acid  which  some- 
times produce  a  marked  effect  on  flotation  and  the  small 
resulting  changes  in  surface  tension  of  the  water.  Small 
amounts  of  electrolytes  are  sometimes  known  to  produce 
profound  changes  in  colloids  and  we  feel  more  inclined 
toward  the  colloidal  theory. 

Nevertheless  it  is  not  right  to  claim  that  the  replace- 
able hydrogen  atom  has  nothing  to  do  with  the  improve- 
ment in  flotation  results  when  acid  is  added.  Allen  and 
Ralston'  have  called  attention  to  the  fact  that  if  an 
ore  sample  is  ground  dry  it  is  usually  necessary  to  use 
acid  in  its  flotation,  while  it  is  often  possible  to  grind 
this  same  ore  in  a  wet  condition  in  a  ball  or  pebble  mill 
and  obtain  the  same  flotation  results  without  the  use  of 
acid.  The  natural  inference  is  that  the  dry  grinding 
has  caused  oxidized  films  to  form  on  some  of  the  par- 
ticles of  natural  sulphides  and  that  the  sulphuric  acid 
was  needed  to  dissolve  these  films,  leaving  a  clean  un- 
altered surface  for  the  action  of  the  flotation  oil  and 
the  air  bubbles.  This,  of  course,  is  only  a  special  case 
and  does  not  claim  exception  to  the  colloidal  theory  in 
the  least. 

As  to  the  amounts  of  acid  used  and  the  ores  on  which 
it  is  generally  applied,  it  may  be  said  that  the  amount 
used  is  usually  the  minimum  which  has  been  found  to 
produce  a  given  effect.  It  varies  from  2  or  3  lb.  of 
sulphuric  acid  per  ton  of  ore  (contained  in  three  to  five 
tons  of  water)  to  as  high  as  100  or  200  lb.  of  acid. 
When  a  large  excess  of  acid  is  necessary  we  feel  that 
it  must  be  dissolving  off  oxidized  films,  while  small 
amounts  of  acid  are  probably  effective  in  causing  select- 
ive adsorption  effects.  Acid  seems  to  be  necessary  in 
the  flotation  of  many  sphalerites  and  iron  pyrites.  Oc- 
casionally a  pyritiferous  copper  ore  needs  acid.  The 
Anaconda,  Mont.,  slimes  constitute  an  example  of  such 
an  ore.  The  present  tendency  among  flotation  men  is  to 
find  substitutes  for  acid. 

The  "Flotation  Mystery"  at  Mascot,  Tenn. 

Copper  Sulphate — So  much  has  been  said  about  the 
"flotation  mystery"  involved  in  the  improved  results 
obtained  at  the  Ma.scot,  Tenn.,  plant  of  the  American 
Zinc  Co.  that  a  word  should  be  said  here.  There  is  no 
doubt  that  the  use  of  less  than  1  lb.  of  copper  sulphate 
per  ton  of  ore,  suspended  in  over  four  tons  of  water, 
has  caused  much  increased  recoveries  of  the  sphalerite 
in  thi.'<  ore  and  allowed  cleaner  work.  The  same  effect 
has  been  noticed  in  many  other  mills  treating  zinc-aul- 
phide  ores,  although  an  improvement  in  the  flotation  is 
not  necessarily  the  invariable  result  of  adding  copper 
sulphate  to  zinc-sulphide  ores. 

At  Mascot  the  large-scale  plant  was  unable  to  produce 
commercial  results  on  the  ore  which  had  yielded  good 
results  in  laboratory  tests.  A  bucket  of  pulp  taken  from 
the  mill  and  tested  in  the  laboratory  gave  good  results 
where  the  mill  failed.  At  la.st  it  was  realized  that  the 
bronze  castings  used  in  the  laboratory  machine  might 
account  for  the  difference  and  the  hanging  of  a  plate 
of  copper  in  the  mill  pulp  while  it  was  passing  through 
the  large  flotation  machines  corrected  the  difTiculty.  and 
led  to  the  discovery  of  the  effect  of  salts  of  copper  on 
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flotation  of  sphalerite.  The  method  by  which  this  dis- 
coverj'  was  made  deserves  commendation. 

So  much  then  for  the  fact.  Copper  sulphate  added 
to  the  pulp  improves  the  flotation  of  sphalerite  but  it 
has  been  called  a  flotation  mysterv*  because  no  one  could 
explain  it.  Copper  sulphate  is  deleterious  in  the  flo- 
tation of  silver  ores'  and  of  copper  ores,  its  effects  being 
overcome  by  precipitation  with  such  a  reagent  as  hy- 
drogen sulphide,  sodium  sulphide  or  sodium  carbonate. 

Neither  silver  minerals  nor  copper  minerals  precipi- 
tate copper  ions  from  solutions,  but  it  is  well  known 
that  natural  zinc  sulphide  reacts  with  copper-sulphate 
solutions,  precipitating  copper  sulphide.  In  fact,  this 
reaction  is  used  in  the  Huff  electrostatic-separation 
process  for  separating  zinc  sulphide  from  minerals  of 
the  same  specific  gravity  which  are  poor  electric  con- 
ductors, such  as  barite.  By  soaking  the  mi.xture  of 
minerals  in  a  dilute  copper-sulphate  solution  a  thin  im- 
perceptible film  of  copper  sulphide  is  formed  over  the 
zinc-sulphide  particles  and  after  drying  they  then  act 
as  good  conductors  and  can  be  caused  to  jump  from 
the  electrostatic  machines,  leaving  the  barite  behind. 

The  suggestion  is  inevitable  that  in  the  case  of  im- 
proved flotation  of  sphalerite  the  copper  going  into  so- 
lution is  precipitated  as  copper  sulphide  on  the  surfaces 
of  the  zinc-sulphide  particles,  making  them  capable  of 
better  flotation.  Why  the  modified  particles  float  bet- 
ter is  the  true  mystery.  Whether  the  increased  electric 
conductivity  of  the  surfaces  of  the  particles  has  any- 
thing to  do  with  it  or  whether  copper  sulphide  has  some 
inherent  property  of  being  more  easily  "oiled,"  is  hard 
to  say.  Some  rather  simple  experiments  in  the  physi- 
cal laboratory  might  well  be  suggested. 

Some  Other  Effects  of  Copper  Sulphate 

Some  other  effects  which  have  not  been  previously 
recorded  have  been  reported  to  me  by  F.  G.  Moses,  one 
of  the  engineers  of  the  General  Engineering  Co.  He 
had  obser\ed  the  appearance  of  the  tailing  from  the  flo- 
tation machines  treating  a  sphalerite  ore,  when  it  was 
passed  over  a  slime  table  as  a  pilot  to  indicate  the  work 
of  the  flotation  machine  by  the  size  of  the  concentrate 
streak  produced.  Before  the  addition  of  copper  sulphate 
the  slime  in  the  tailing  seemed  impalpable  but  afterward 
it  had  the  appearance  of  curdled  milk  (flocculated). 
However,  in  a  second  mill  the  slime  in  the  tailing  still 
seemed  to  be  deflocculated.  In  both  instances  the  fine- 
ly ground  zinc  sulphide  in  the  concentrate  seemed  to 
be  flocculated  and  in  the  second  case  the  grade  of  the 
concentrate  was  raised  considerably  by  passing  it 
through  a  drag  classifier  from  which  some  of  the  de- 
flocculated  gangue  slime  could  overflow.  This  obser- 
vation by  a  young  engineer  who  kept  his  eyes  open  may 
be  of  a  great  deal  of  importance.  We  have  often  no- 
ticed the  flocculated  condition  of  the  concentrate  in  flo- 
tation froths  but  had  been  inclined  to  attribute  it  to 
the  oil  which  supposedly  collected  the  material  into  lit- 
tle floes.  Evidently  the  copper  sulphate  could  assist  in 
this  flocculation,  for  it  is  well  known  that  heavy  metal 
ions  are  strongly  ad.sorbcd.  In  colloid  chemistry  it  is 
usual  to  find  small  amounts  of  such  chemicals  producing 
striking  effects  and  it  is  probable  that  the  extremely 
small  amounts  of  copper  sulphate  involved  in  the  caso 
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at  hand  are  sufficient  only  for  some  colloidal  reaction, 
be  that  what  it  may. 

The  condition  of  the  concentrate  and  gangue  par- 
ticles, with  regard  to  their  degree  of  flocculation,  has 
not  been  sufficiently  investigated  and  hence  arises  the 
necessity  of  determining  just  what  becomes  of  the  cop- 
per introduced  into  such  ore  pulps.  Is  it  precipitated 
as  copper  sulphide  or  is  it  adsorbed? 

Use  of  Alkaline  Addition  Agents 

Lime  and  Alkalies — Of  late  there  has  been  a  tendency 
to  use  various  alkalies  as  addition  agents  in  flotation, 
with  the  result  that  in  many  places  they  are  competitors 
of  acid.  Of  course,  the  best  thing  to  do  if  possible  is  to 
find  an  oil  mixture  that  will  not  call  for  any  addition 
agent,  but  as  long  as  the  use  of  these  further  addition 
agents  increases  the  e.xtraction  of  the  desired  mineral  or 
improves  the  grade  of  the  concentrates  more  than  enough 
to  pay  for  the  amount  of  addition  agents  used,  they 
will  not  be  displaced.  The  use  of  alkaline  addition  agents 
has  advantages  in  lessening  the  corrosion  of  the  ma- 
chinery and  often  diminishes  the  amount  of  oil  neces- 
sary. With  alkaline  pulp  the  oils  can  be  added  to  the 
pulp  ahead  of  the  final  grinding  machinery  so  that  the 
tube  or  ball  mills  can  be  caused  to  disseminate  the  flota- 
tion oil  before  the  pulp  reaches  the  flotation  machinerj'. 
Few  people  have  reported  any  observations  on  the 
phenomena  produced  by  the  use  of  these  addition  agents 
beyond  the  improvement  of  the  metallurgical  results. 
There  is  no  doubt  that  soluble  heavy-metal  salts  are 
precipitated  by  the  use  of  these  various  alkaline  sub- 
stances and  it  is  also  well  known  that  these  heavy-metal 
compounds  are  often  deleterious  to  flotation,  so  that 
their  removal  by  precipitation  is  imperative.  Whether 
more  than  the  amount  of  alkaline  agent  necessary  to 
react  with  the  deleterious  salts  should  be  added  is  not 
known.  It  is  known  that  in  a  number  of  instances  it 
has  been  possible  to  float  a  'tarnished'  ore  by  the  addi- 
tion of  various  alkaline  sodium  salts  where  the  same 
flotation  oils  did  little  good  without  them.  If  sodium 
sulphide  were  the  alkali  used  this  would  not  be  surpris- 
ing, as  it  could  be  easily  seen  that  the  sodium  sulphide 
would  react  with  copper  carbonates  and  other  oxidized 
minerals,  forming  sulphides  and  thus  causing  their  flo- 
tation, but  when  sodium  hydroxide  brings  about  the 
same  results,  it  makes  it  seem  possible  that  the  thin 
films  of  oxidized  material  are  dissolved  off  the  faces 
of  the  natural  sulphide  particles.  This  would  be  pos- 
sible with  zinc,  copper  or  lead  ores  since  the  hydrates 
of  these  metals  are  somewhat  soluble  in  sodium  alka- 
line solutions.  Instances  of  improvement  of  the  grade 
of  work  with  ores  containing  each  of  these  metals 
are  known.  We  have  not  heard  of  many  instances  of 
the  improvement  in  the  flotation  of  pyrite  by  the  use 
of  such  addition  agents.  British  pat.  5856  of  1914, 
granted  to  Minerals  Separation  and  De  Bavay's  Proc- 
esses Australia  Proprietary,  Ltd.,  states  definitely  that 
in  the  flotation  of  such  tarnished  ores  the  water  in  the 
circuit  should  be  distinctly  alkaline  toward  phenolphtha- 
lein.    Sodium  carbonate  is  the  alkali  preferred. 

The  use  of  caustic  soda  at  a  number  of  mills  has  re- 
sulted in  some  degree  of  satisfaction,  especially  with  the 
porphyry  copper  ores.  At  the  September,  1916,  meet- 
ing of  the  American  Institute  of  Mining  Engineers, 
during  the   discussion   of   one   of  the   papers   it  was 


brought  out  that  the  Old  Dominion  mill  at  Globe,  Ariz., 
was  using  caustic  soda  to  the  amount  of  1  lb.  per  ton 
of  ore.  According  to  the  metallurgist,  Mr.  Cramer',  this 
resulted  in  a  much  less  viscous  froth  which  tended 
to  lie  more  flatly  in  the  flotation  machine,  was  more 
easily  broken  down  and  flowed  more  readily  in  the  froth 
launders  so  that  not  so  much  water  was  required.  This, 
in  return,  allowed  better  work  in  the  overworked  Dorr 
thickeners  where  the  flotation  concentrate  was  thick- 
ened before  filtering.  Furthermore,  the  extraction  was 
som.ewhat  increased,  the  grade  of  the  concentrate  was 
raised  and  hence  less  "insoluble"  was  left  in  the  concen- 
trate. At  still  another  mill  a  reduction  in  the  flota- 
tion oil  necessary  also  resulted. 

Alkali  Caused  More  Mobile  Froth 
It  is  noticed  that  such  alkalies  cause  a  weaker,  more 
mobile  froth.  The  effect  of  the  addition  of  alkali  to  a 
ball  of  stiff  clay  lying  on  a  board  is  well  known.  A  drop 
of  alkali  will  cause  the  clay  to  flatten  out,  whereas 
the  same  amount  of  water  does  not.  The  alkali  defloccu- 
lates  the  clay  so  that  it  "liquefies."  The  cause  of  the 
decreased  viscosity  of  the  froth  in  a  flotation  machine 
is  hence  easily  understood.  The  higher  extraction  of 
the  desirable  mineral  is  also  easily  explained,  because 
the  alkali  tends  to  deflocculate  the  gangue  slimes  and 
therefore  any  desirable  mineral  particles  entrained  in 
the  gangue  floes  will  be  liberated  and  become  avail- 
able for  flotation.  As  a  result  of  this,  not  so  much  ex- 
cess of  flotation  oil  and  agitation  will  be  necessary  in  the 
attempt  to  break  up  mechanically  the  floes  and  bring 
the  oil  in  contact  with  the  sulphide  minerals.  Not  so 
much  air  being  necessary  to  bring  the  mineral  particles 
to  the  surface,  there  will  not  be  such  a  large  proportion 
of  mechanically  entrained  gangue  in  the  froth  concen- 
trate. In  other  words,  all  the  effects  above  noticed 
can  be  explained  on  this  assumption. 

Of  the  various  alkalies  used,  caustic  soda,  sodium 
silicate,  sodium  carbonate,  sodium  sulphide  and  lime  are 
the  principal  commercial  ones.  Sodium  silicate  is  a 
more  powerful  deflocculent  than  sodium  hydrate,  pos- 
sibly due  to  a  "protective"  action  of  the  colloidal  silicic 
acid  formed  in  dilute  solutions.  It  was  used  for  a  while 
with  success  in  the  flotation  plant  of  the  Utah  Leasing 
Co.,  but  was  later  displaced  by  sodium  carbonate.  Our 
own  experience  with  many  different  types  of  minerals, 
at  the  Salt  Lake  station  of  the  Bureau  of  Mines,  has 
been  that  sodium  carbonate  is  the  most  desirable  alkali 
as  it  does  not  tend  to  deflocculate  so  permanently  the 
gangue  slime,  allowing  easier  thickening  and  filtration 
of  the  flotation  concentrate  and  tailing. 

A  rather  surprising  claim  is  made  in  U.  S.  pat.  1,- 
.0.3,341  of  Oct.  31,  1916,  granted  to  Allen  C.  Howard, 
of  Minerals  Separation  company.  He  claims  that  if  alka- 
line substances  are  made  into  a  strong  solution  and  the 
proper  amount  is  dripped  into  the  first  cell  of  a  series 
of  flotation  machines,  a  better  result  is  obtained  than 
where  the  circuit  water  which  contains  the  ore  is  al- 
ready alkaline  to  the  same  extent.  Attempts  to  check 
this  claim  by  experimentation  in  our  laboratory  have 
failed  to  justify  it.  The  patent  claims  that  in  the  mill 
of  the  Caucasus  Copper  Co.,  in  the  Caucasus,  southern 
Russia,  this  effect  is  marked.  We  fail  to  understand 
just  how  this  can  be  so,  and  strongly  suspect  that  the 
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patent  is  actually  attempting  to  claim  the  use  of  these 
alkalies  in  the  manner  in  which  they  are  most  naturally 
used,  in  the  form  of  a  strong  solution,  the  proper 
amount  of  which  is  dripped  into  the  pulp  at  the  most 
convenient  point  in  the  flow  sheet.  To  avoid  infringing 
the  patent  the  alkali  would  have  to  be  mixed  previously 
with  all  the  mill  water  before  the  ore  was  ground  in 
it,  which  might  easily  prove  more  expensive  and  be  less 
easily  performed.  Until  we  can  be  shown  to  the  con- 
tran.'  we  shall  be  inclined  to  suspect  some  patent  peti- 
foggery. 

Lime  Not  a  Deflocculator 

Lime  is  not  such  a  desirable  addition  agent  as  the 
alkaline-sodium  compounds,  and  while  it  may  cause  de- 
sirable effects  when  added  in  small  amounts,  an  excess 
is  often  harmful.  Lime  and  most  other  calcium  com- 
pounds are  usually  flocculators  of  gangue  slime,  rather 
than  deflocculators  as  the  alkaline  sodium  compounds 
are.  This  may  explain  the  difference  between  the  two, 
although  it  has  been  continually  hinted  that  we  know 
entirely  too  little  about  the  condition  of  flocculation  of 
the  ore  pulp  during  flotation.  It  is  probable  that  in  the 
cases  noticed  where  lime  improves  the  flotation  it  func- 
tions in  precipitating  other  less  desirable  soluble  im- 
purities, such  as  the  iron  sulphates.  At  the  Miami 
mill  it  wa.s  found  that  if  lime  were  added  to  the  pulp 
before  entering  the  ball  mills  a  somewhat  increased 
extraction  resulted,  whereas  the  addition  of  lime  direct- 
ly at  the  head  of  the  flotation  cells  resulted  disastrously. 
Supposedly  the  lime  had  to  be  allowed  time  enough  to 
react  with  all  the  .soluble  or  semisoluble  impurities  of 
the  pulp  before  going  to  flotation  so  that  there  would 
be  no  raw  caustic  lime  to  cause  trouble. 

Sodium  sulphide  and  calcium  sulphide,  or  polysul- 
phides,  are  used  in  the  flotation  of  oxidized  ores  of 
lead  and  of  copper.  Hydrogen  sulphide  is  also  in  use 
for  the  same  purpose  in  the  flotation  of  copper-sulphide 
ores.  The  oxidized  minerals  are  "sulphidized"  by  these 
chemicals  and  can  be  floated  in  the  same  manner  that 
the  natural  sulphides  can  be  floated.  However,  there 
is  no  objection  to  using  sodium  sulphide  or  the  other 
sulphides  to  precipitate  soluble  heavy-metal  salts  from 
solution.  Hence  these  soluble  sulphides  can  serve  a 
double  function.  Three  mills  are  now  in  operation  us- 
ing sodium  sulphide  in  the  sulphidizing  of  lead  car- 
bonate ores  and  several  copper  mills  use  it  for  oxidized 
copper  compound.s.  The  method  is  fairly  satisfactory 
because  only  small  amounts  of  the  sodium  sulphide 
are  u.sed,  the  lead  carbonate  particles  being  merely 
coated  superficially  with  a  film  of  lead  sulphide  which 
can  be  oiled  and  floated.  As  little  as  3  lb.  of  sodium 
sulphide  per  ton  of  ore  containing  15*^0  Pb  is  successful 
in  cau.'iing  the  flotation  of  over  90*^0  of  the  lead  min- 
erals. In  case  the  ore  contain."*  manganese  dioxide  or 
basic  iron  f<ulphate.'»  or  lead  peroxide,  these  minerals 
tend  to  use  up  the  sodium  sulphide  before  the  lead  car- 
bonate i.i  satisfactorily  sulphidized.  Since  such  miner- 
als are  fairly  common  in  the  oxidized  ores  of  lead  the 
method  can  be  applied  only  to  those  ores  that  are  free 
from  ."»uch  constituent.'*.  Hydrogen  sulphide  is  in  use 
in  the  mil!  of  the  Magma  Copper  Co.,  at  Superior, 
Ariz.,  sulphidizing  copper  carbonates. 

Of  all  the  alkaline  compounds  mentioned  above,  lime 
is  the  cheapest  but  not  the  most  desirable.    Sodium  car- 


bonate is  not  only  highly  desirable  but  also  can  be  ob- 
tained more  cheaply  than  most  of  the  other  sodium 
compounds.  In  fact  most  of  the  flotation  work  which 
calls  for  the  use  of  sodium  carbonate  is  situated  in  the 
intermountain  region  not  far  distant  from  the  alkaline 
lakes  and  natural  trona  deposits  of  the  arid  and  semi- 
arid  regions.  An  outlet  for  some  of  this  natural  soda 
has  long  been  desired.  At  present  most  of  the  soda 
in  use  by  flotation  mills  is  shipped  in  from  the  East 
and  is  much  purer  and  more  expensive  than  the  work 
demands. 

Sodium  sulphide  also  costs  too  much  when  delivered 
into  the  intermountain  country  from  the  Middle  West 
or  the  East.  It  can  be  made  from  niter  cake  or  from 
sodium  sulphate  by  reduction.  Sodium  sulphate  is  avail- 
able in  a  fair  degree  of  purity  from  deposits  on  the 
bottom  of  Great  Salt  Lake  or  from  Searles  Lake,  in 
California. 

Effect  of  Organic  Acids  Uncertain 

Organic  acids,  such  as  tartaric  acid,  citric  acid,  etc., 
and  their  salts,  have  been  mentioned  in  British  pat. 
17,327  of  1914,  granted  to  George  A.  Chapman,  one 
of  the  Minerals  Separation  engineers.  Argols,  the 
crude  tartrate  of  potassium,  was  added  to  the  pulp  in 
both  the  Anaconda,  Mont.,  and  the  Burro  Mountain,  N. 
M.,  mills,  which  are  treating  copper  ores.  The  argols 
were  introduced  into  the  pulp  as  it  entered  the  tube 
mills,  in  amounts  ranging  from  0.1  to  0.25  lb.  per  ton 
of  ore.  Both  of  the  ores  mentioned  are  noted  for  the 
high  percentage  of  colloids  present,  due  to  clay-like  min- 
erals in  the  original  ore.  The  flotation  results  were  said 
to  be  greatly  improved.  The  effect  of  the  tartaric  acid 
seems  to  be  a  slow  flocculation  or  coagulation  of  the 
gangue  slime.  These  organic  acids  and  their  salts  are 
known  to  have  low  dissociation  constants  and  the  theory 
advanced  in  Chapman's  patent  is  that  these  reagents 
do  not  flocculate  the  gangue  slime  so  quickly  but  that 
the  sulphide  minerals  escape  entrainment  in  the  floes 
so  that  they  are  collected  by  the  oil  and  air  into  the 
froth  before  flocculation  of  the  gangue.  To  quote  the 
words  of  the  patent,  "the  effect  of  electrolytes  upon  col- 
loids (as  is  known)  depends  inter  alia  upon  the  valency 
and  upon  the  ionizing  power  and  dissociation  constant 
of  the  electrolyte.  Tartaric  acid  is  divalent  and  as 
compared  with  ordinary  mineral  acids  it  has  a  low  disso- 
ciation constant.  Citric  acid  has  similar  properties 
but  is  trivalent.  Many  other  electrolytes,  such  as  or- 
ganic acids  and  their  salts,  also  have  similar  properties 
as  electrolytes  and  the  choice  of  a  suitable  electro- 
lyte for  the  purposes  of  this  invention  can  be  readily 
determined  by  a  preliminary  test." 

This  is  a  most  interesting  theory,  but  I  have  noticed 
that  citric  acid,  which  is  mentioned  above,  usually  does 
not  flocculate  gangue  slimes,  but  rather  exerts  the  re- 
verse effect.  It  is  probable  that  the  effects  of  organic 
acids  in  flotation  wil.  be  found  to  be  as  erratic  as  their 
absorption  effects,  commonly  known  to  colloid  chemists. 

SiLICOFLUORIDES  FOR   ACID-CONSUMING   ORES 

Si7iVo/fHo»iV/r.'»— Briti.sh  pat.  4038  of  1914,  granted  to 
Sulman  and  Minerals  Separation,  calls  for  the  use  of 
silicofluorides  as  a  substitute  for  acid  in  the  flotation  of 
ores.  It  is  claimed  that  these  compounds  give  the  de- 
sired results.     The  complex  fluorine  salts  have  rather 
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unusual  ionization  and  other  chemical  constants  and 
hence  it  might  easily  happen  that  their  effects  on  flota- 
tion would  be  unusual  and  hard  to  predict.  The  di- 
versity of  the  various  compounds  mentioned  as  having 
been  patented  by  the  Minerals  Separation  company 
shows  how  far  their  engineers  and  chemists  have  gone 
in  developing  the  process  of  flotation. 

A  test  of  Broken  Hill,  Australia,  tailing  was  made 
in  London  tap  water  without  the  addition  of  potassium 
fluoride  and  another  test  was  made  with  this  addition 
agent  present  to  the  extent  of  3.4  lb.  per  ton  of  ore. 
The  oil  used  in  each  test  amounted  to  2  lb.  of  eucalyptus 
oil  per  ton  of  ore.  The  data  on  the  two  tests  were 
as  follows: 

Ordinary  Flotation  With  Silicofluorides 

Heading Zinc    190%  Zinc    190% 

Lead    7.0%  Lead    7.0% 

Concentrate Zinc   29.0%  Zinc    36   1  % 

Lead    9  3%  Lead  14  7% 

Tailing Zinc    14  4%  Zinc     4  8% 

Lead    2  5%  Lead     16% 

Recovery Zinc    56  0%  Zinc   86.2% 

Lead  70.2%  Lead  88.5% 

The  patent  also  makes  a  good  suggestion  that  the 
silicofluorides  can  be  prepared  by  adding  hydrofluoric 
acid  to  the  ore  pulp.  This  produces  soluble  silicofluor- 
ides of  the  bases  in  the  pulp.  The  main  value  of  a  sub- 
stitute for  sulphuric  acid  would  be  for  ores  containing 
a  great  deal  of  calcium  carbonate  or  other  acid-consum- 
ing materials  in  the  gangue. 

Calcimn  Sulphate. — This  compound  has  been  added 
to  ores  containing  colloidal  gangue  although  its  suc- 
cess has  been  somewhat  erratic.  It  was  once  used 
in  one  of  the  Broken  Hill  mills  and  its  effect  was  that 
of  an  electrolyte.  It  is  sparingly  soluble  so  that  there 
can  never  be  a  high  concentration  of  its  ions  in  solu- 
tion and  it  is  hence  more  or  less  equivalent  to  the  tar- 
trates in  providing  ions  rather  slowly,  so  that  supposed- 
ly the  flocculation  of  the  gangue  slime  will  not  entrain 
particles  of  the  desired  mineral. 

Manganates  and  Chromates  Are  Used  for 
Differential  Flotation 

Sodium  Manganate  and  Sodium  Chromate. — Two  oxi- 
dizers are  recommended  for  differential  flotation  of  two 
flotative  minerals.  They  seem  to  deaden  one  or  the  other 
of  the  flotative  minerals  so  that  it  will  not  float.  The 
exact  mechanism  of  this  deadening  action  is  not  known, 
for  while  chromates  will  deaden  galena  particles  in  the 
presence  of  sphalerite,  manganese  compounds  have  the 
reverse  effect.  They  are  eflScient  in  this  type  of  work 
but  there  is  a  widespread  impression  among  metallurgi- 
cal men  that  they  are  too  expensive.  To  be  sure,  the 
market  prices  on  the  chemicals  usually  sold  are  rather 
high,  but  high  purity  of  these  compounds  is  not  essen- 
tial. There  is  no  apparent  reason  why  they  should 
not  be  made  by  fusing  local  manganese  or  chromium 
ores  with  sodium  carbonate.  Manganese  ores  are  usu- 
ally easily  available  in  most  zinc  and  lead  districts,  al- 
though the  chromium  ores  are  harder  to  obtain.  Mill 
managers  who  have  considered  only  potassium  perman- 
ganate of  the  usual  high  commercial  purity  might  well 
give  their  attention  to  the  more  cheaply  prepared  so- 
dium manganate. 

Sulphur  Dioxide,  Sodium  Sulphite,  Sodium  Thiosul- 
phate. — These  reagents  are  inhibitors  of  flotation,  if 
used  in  sufficient  amounts.  If  sulphur  dioxide  is  ap- 
plied to  an  ore  pulp  the  first  effect  is  one  similar  to  that 


obtained  when  sulphuric  acid  is  added  to  the  pulp,  an 
improvement  in  the  flotation.  However,  if  the  sulphur- 
ous acid  is  allowed  to  act  on  the  ore  long  enough  to 
form  sulphites  the  result  will  be  non-selective  flotation, 
and  the  gangue  will  be  floated  with  the  desired  mineral 
particles.  The  great  use  of  such  compounds  has  been 
found  in  differential  flotation,  the  basic  idea  being  to 
add  just  enough  of  one  of  these  inhibitors  to  deaden 
the  surfaces  of  one  kind  of  flotative  minerals  while  an- 
other group  is  only  slightly  affected  and  can  still  be 
floated.  Mixtures  of  sphalerite,  galena,  pyrite  and  chal- 
copyrite  or  any  two  of  them  usually  need  separation, 
and  in  case  they  need  to  be  finely  ground  to  be  liber- 
ated from  each  other,  mechanically  differential  flota- 
tion methods  are  in  demand. 

Chloride  of  Lime. — This  reagent  is  said  to  be  good  for 
differential  flotation  of  sphalerite  in  the  presence  of 
pyrite. 

Sodium  Cyanide — In  most  cyanide  mills,  where  the 
tailings  have  been  tested  by  flotation,  it  has  been  found 
that  the  cyanide  left  in  the  tailings  is  deleterious  to  flo- 
tation. E.  J.  Atckison  has  informed  us  that  in  some 
tests  made  by  him  with  the  ore  of  the  Amparo  Mining 
Co.,  of  Mexico,  this  effect  was  noticed  unless  the  amount 
of  cyanide  present  was  less  than  0.007%  on  the  weight 
of  the  ore,  or  0.0018%  in  the  mill  water,  under  which 
conditions  improved  flotation  results  were  obtained  over 
what  could  be  done  in  water  containing  no  cyanide. 
At  the  mill  of  the  Ohio  Copper  Co.,  Lark,  Utah,  mine 
water,  containing  a  rather  high  percentage  of  the  sul- 
phates of  iron  and  similar  impurities,  is  used  in  the  flo- 
tation and  the  addition  of  a  small  amount  of  cyanide 
has  been  found  to  greatly  improve  the  flotation.  It  i-; 
probable  that  in  both  these  instances  complex  double 
cyanides  are  formed  with  the  solutes  in  the  mill  water, 
and  it  may  even  be  that  some  of  the  most  undesirable 
are  precipi<-ated  by  the  cyanide.  So  far  as  we  know, 
little  has  been  done  with  cyanogen  compounds. 

The  use  of  certain  chemicals  in  the  flotation  con- 
centration of  ores  has  been  described  and  theories  of 
the  action  of  these  chemicals  have  been  explained.  The 
use  of  chemical  addition  agents  in  ore  pulps  during 
flotation  is  only  in  its  infancy  and  as  the  process  is 
better  understood  operators  will  make  greater  use  of 
chemical  addition  agents  which  will  allow  them  to  ob- 
tain the  highest  economic  results.  The  possibilities  of 
such  applications  are  almost  unlimited  and  it  is  probably 
along  lines  of  this  kind  that  some  of  the  great  advances 
in  ore  flotation  will  be  made. 


Australian  Minerals  and  Metals 

The  policy  of  the  Australian  government  will  be  that 
all  minerals  produced  in  Australia  are  to  be  treated 
in  Australia  now  and  after  the  war,  according  to  C. 
E.  D.  Rodgers,  chairman  of  the  Sydney  Committee  of 
the  Australian  Metal  Exchange,  quoted  in  the  London 
Financial  Times.  This  significant  statement,  made 
shortly  after  an  interview  with  the  prime  minister, 
is  of  great  interest  to  the  people  concerned  in  the 
industry.  The  metal  exchange  had  felt  that  it  could 
be  an  institution  having  the  power  to  do  a  large  amount 
of  good  to  the  metal  and  mineral  industries  if  it  had  a 
larger  scope.  Therefore  information  was  sought  re- 
garding the  government  policy.     Mr.  Rodgers  believes 
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that  it  means  thot  an  attempt  will  be  made  to  treat 
all  minerals  produced,  which  would  involve  some  form 
of  government  assistance. 

"If  they  were  going  to  treat  their  own  minerals,"  Mr. 
Rodgers  added,  "it  meant  that  the  metal  industry  would 
have  to  occupy  a  similar  position  to  that  now  occupied 
by  the  wool  industry.  Thus,  instead  of  selling  their 
metals  in  various  parts  of  the  world,  it  would  mean 
the  creation  of  an  exchange  in  Australia  similar  to 
that  in  London,  and  instead  of  their  metals  being  sold 
in  London  they  would  be  sold  in  Sydney  or  Melbourne. 

Strange  Freak  of  Dynamite 
By  J.  B.  Stoneking 

Recently,  while  a  new  shaft  was  being  sunk  on  the 
property  of  the  Land  Lead  Mining  Co.,  at  Joplin,  Mo., 
an  unusual  incident  occurred  which  demonstrates  the 
enormous  power  of  dynamite,  the  peculiarities  of  rock 
cleavage  and  breakage  lines,  and  the  effect  of  air  resist- 
ance on  a  rapidly  whirling  body. 

A  5J-in.  churn-drill  hole  had  been  previously  sunk 
to  locate  the  orebodies,  and  a  shaft  5  x  7  ft.  begun,  us- 


BOULDBR  BLASTKD  FROM  A  SHAFT  AT  JOPLIN.  MO. 

ing  the  drill  hole  as  a  center  line.  When  the  bottom 
of  the  shaft  was  75  ft.  below  ground  surface  in  solid, 
hard  limestone,  the  incident  mentioned  occurred.  The 
cut  holes,  sometimes  called  "sump"  holes,  eight  in  num- 
ber and  5  ft.  deep,  were  arranged  to  blast  out  the  center 
cut  to  relieve  the  burden  on  the  rib  or  "squaring-up" 
holes  to  be  drilled  later.  These  eight  cut  holes  were 
each  loaded  with  four  cartridges  of  1 1  x  8-in.  40*^, 
Red  Cross  Gelatin  and  a  No.  6  electric-blasting  cap, 
making  a  total  of  .32  cartridges.  The  eight  hole.s 
were  fired  simultaneously  with  an  electric-blasting  ma- 
chine, and  the  force  of  the  blast  threw  a  large  boulder 
from  the  bottom  to  a  height  100  ft.  above  the  top  of 
the  shaft.  The  boulder  fell  .50  ft.  away  from  the  center 
of  the  shaft  on  top  of  the  mine-car  track  leading  to 
the  dump,  breaking  and  bending  the  track  out  of  shape. 
Thiv  boulder  when  measured  was  1  *  ft.  thick.  .3  ft.  wide, 
and  4*  ft.  long,  but  was  somewhat  irregular  in  shape 
and  WB.1  estimated  to  contain  al)out  16  cu.ft.  assuming 
165  lb.  per  ru.ft..  which  would  make  the  total  weight 
of  the  liouldfT  approximately  2600  lb.  As  the  total 
height  of  the  lift  wn.s  175  ft.,  the  work  done  represents 
the  expenditure  of  455.000  ft. -lb.  of  energy,  or  17,344  ft.- 
Ib.  per  cartridge  of  dynamite. 


This  is  not  by  any  means  the  total  energy  in  the 
dynamite,  for  such  important  items  as  the  energy  re- 
o.uired  to  disrupt  the  cohesion  of  the  rock  particles, 
the  enormous  wind  resistance  against  the  hurling  of 
this  immense  boulder  through  the  air,  and  that  repre- 
sented in  the  broken  and  disrupted  rock  still  left  in 
the  bottom  of  the  shaft  are  entirely  unknown,  but  they 
all  go  to  show  the  vast  amount  of  energy  contained  in 
dynamite  for  the  performance  of  useful  work. 

Ordinarily,  when  subjected  to  a  violent  rending  and 
disruptive  force,  a  rock  will  break  at  the  weakest  point, 
and  in  some  clas.ses  of  work,  holes  are  drilled  along 
the  line  where  it  is  desired  to  have  the  rock  break,  so 
to  weaken  it  along  the  projected  line.  A  peculiar  fea- 
ture of  this  blast  is  that  although  there  was  a  large 
hole,  55  in.  in  diameter  in  the  center,  the  rock  did  not 
disrupt  or  break  along  an  imaginarj-  line,  drawn  through 
this  center  hole,  which  might  be  theoretically  taken  as 
the  weakest  part.  This  boulder  landed  with  the  drill 
hole  intact  through  the  18  in.  of  thickness,  and  not 
even  a  crack  was  found  radiating  outward  from  the 
center. 

Another  peculiar  feature  of  this  freak  performance 
was  that  the  boulder  rose  to  the  top  of  the  flight  with- 
out any  twisting  or  whirling,  but  at  the  start  of  its 
descent  it  began  whirling  rapidly,  and  this  whirling 
action  caused  it  to  curve  outward  and  to  land  50  ft.  away 
from  the  shaft.  Since  the  boulder  did  not  strike  the 
sides  of  the  shaft  in  the  upward  course,  as  evidenced 
by  its  not  whirling,  the  line  was  practically  perpendicu- 
lar, or,  at  the  maximum,  at  a  slight  angle  from  the 
vertical.  Taking  the  maximum  angle  which  would  al- 
low the  boulder  to  clear  the  collar  of  the  shaft  without 
touching,  the  point  at  which  it  would  have  struck  the 
ground  should  be  20  ft.  from  the  shaft.  The  influence 
of  the  air  on  a  rapidly  whirling  body  is  here  strikingly 
shown,  for  the  difl'erence  between  20  and  50  ft.  gives 
30  ft.  as  the  horizontal  eff'ect  of  the  curvature  in  the 
descending  flight.  Many  strange  features,  of  which  this 
incident  is  an  example,  occur  when  enormous  forces  are 
released  and  when  they  work  opposed  to  natural  forces 
and  subject  to  the  laws  of  physics. 


Miners  Trained  in  Rescue  Work 

are  Listed 

The  United  States  Bureau  of  Mines,  in  a  recent  re- 
port, prints  as  a  roll  of  honor  the  names  and  addresses 
of  the  miners  throughout  the  countn.-  who  have  taken 
the  bureau's  course  in  mine-rescue  work  from  July 
1,  1914  to  June  30.  1916.  Copies  of  this  report  are 
being  sent  to  ever>'  mine  operator  and  state  mine- 
inspector  in  the  country,  so  that  should  there  be  a  dis- 
aster in  his  district  or  at  his  mine,  he  will  be  able  »t 
once  to  di.scover  the  nearest  trained  men  for  rescue 
work.  Mine  owners  in  the  past  have  cooperated  in 
this  manner  as  much  as  they  could,  but  have  sometimes 
been  delayed  in  learning  what  miners  have  l>cen  trained 
in  such  work.  The  report  gives  the  names  and  ad- 
dresses of  more  than  3000  men. 


Ten  Tons  of  Whit*  Lead  are  being  used  in  repaintine  the 
cnpitol.  Since  the  edifice  is  of  stone  and  not  imperatively 
in  need  of  n  new  coat  of  paint,  some  criticism  is  being  voiced 
hy  those  who  are  anxious  to  see  lead  supplies  conserved. 
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TYPE    OF    INCLINE    HOISTWAY    IN    THE    OPENPIT    MINES   OF  THE  ilESABI  RANGE 
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MOVING  THE  STEEL  HEADFRAME  OF  THE  HAROLD  MIXE,   HIBBIXG,  MIXX. 
This  headframe   is  shown  jacked  up  for  moving      One   team  of  horses  and  eight  men  moved  this  headframe  800  ft.  in  three  days 
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Large  Pyrrhotite  Deposits  in  Maine 


WASHINGTON  CORRESPONDENCE 


Katahdin  iron  mine,  on  the  Bangor  &  AroCstOok 
Ry.,  85  miles  from  tidewater,  yielded  gossan  or  ox- 
idized ores,  which  are  now  practically  exhausted. 
A  large  body  of  pyrrhotite  remai^is,  apparently 
2300  ft.  long,  .300  to  700  ft.  icide  and  of  undeter- 
mined depth.  Probably  contains  at  least  5,000,- 
000  tons  of  pyrrhotite  tcith  42  to  ■50'^c  iron  and 
26  to  35'^c  sulphur.  Allojcing  a  profit  of  50c.  per 
ton,  it  is  estimated  that  sulphur  ore  can  be  laid 
down  at  New  York  ayid  vicinity  at  a  cost  eqidva- 
Icnt  to  t.lJc.  per  unit  of  sulphur. 

IS  VIEW  of  the  increa.sing  demand.s  for  materials 
available  for  use  in  the  manufacture  of  sulphuric 
acid,  the  presence  in  central  Maine  of  an  undevel- 
oped pyrrhotite  deposit  of  great  magnitude,  is  note- 
worthy. This  deposit,  which  can  be  cheaply  mined  and 
is  favorably  situated  with  respect  to  transportation 
facilities,  has  been  examined  recently  by  Edson  S.  Bas- 
tin  for  the  United  States  Geological  Survey,  and  the 
official  results  of  his  examination  are  here  presented  with 
the  approval  of  the  Director  of  the  Geological  Survey. 
The  deposit,  commonly  knowTi  as  the  Katahdin  iron  mine, 
is  in  Piscataquis  County,  Maine,  near  Iron  Works  sta- 
tion (post-office,  Katahdin  Iron  Works),  at  the  end  of 
a  branch  line  of  the  Bangor  &  Aroostook  Ry.  It  occu- 
pies the  north  slope  of  a  ridge  trending  nearly  east  and 
west  and  rising  about  300  to  400  ft.  above  its  surround- 
ings. From  18-46  until  1890  the  property  was  worked  as 
an  iron  mine  by  utilizing  the  oxidized  portion  or  "gos- 
san" at  the  surface  of  the  deposit  and  also  iron  oxides 
deposited  from  spring  waters  issuing  along  the  hillside. 
Chester  G.  Gilbert,  who  examined  the  property  a  num- 
ber of  years  ago  for  the  Bethlehem  Steel  Co.,  estimated 
that  perhaps  150,000  tons  in  all  had  been  mined  and 
that  the  remaining  oxide  ore  would  not  total  25,000 
tons.  The  ores  were  smelted  at  Iron  Works  in  furnaces 
that  are  now  in  ruins. 

Mining  of  0,\ide  Ores  Uncovered  Sulphides 
As  a  source  of  oxidized  iron  ores  the  mine  is  prac- 
tically exhausted,  but  the  stripping  incident  to  the  min- 
ing operations  revealed  the  presence  of  iron  sulphides 
a  frw  feet  below  the  surface,  the  oxidized  iron  ores  be- 
ing in  fact  the  "iron  cap"  or  "gossan"  of  a  great  body 
of  iron  sulphide  of  the  variety  known  as  pyrrhotite. 
This  body  of  pyrrhotite  forms  a  prospective  source  of 
sulphur  for  the  manufacture  of  sulphuric  acid,  and  if 
so  utilized  it  is  quite  probable  that,  after  burning,  the 
sinter  could  be  made  use  of  in  iron  manufacture.  In  view 
of  this  probability  it  may  be  noted  that  .several  trust- 
worthy analyses  of  the  oxidized  iron  ores  show  from  40 
to  5T^r  of  iron,  1  to  4*^^  of  sulphur,  and  0.006 
to  0.04%  of  phosphorus.  With  careful  burning  the 
content  of  the  sinter  may  approximate  these  fig- 
ures. For  many  years  the  Katahdin  iron  was  noted 
as  a  source  of  some  of  the  best  tool  steel  in  America. 
The  stripping  extended  in  n  few  places  to  solid  bed- 
rock, so  that  small  exposures  of  pyrrhotite  ore  in  place 


are  nOw  visible  over  an  extended  area.  More  commonly 
the  stripping  did  not  extend  below  the  zone  of  partial 
disintegration  but  uncovered  irregular,  boulder-like 
remnants  of  slightly  altered  pyrrhotite  which  were  dis- 
carded and  now  lie  mingled  with  the  other  waste  of 
mining.  Though  not  actually  in  situ,  these  "boulders" 
are  plainly  close  to  their  original  position  and  may  be 
relied  upon  as  indicating  approximately  the  nature  of 
the  underlying  bedrock. 

Deposit  Considered  as  Igneous  Intrusion 

Although  conditions  are  not  favorable  for  detailed 
geologic  studies,  it  is  fairly  clear  that  the  deposit  is 
essentially  an  igneous  rock  extraordinarily  rich  in  pyr- 
rhotite and  that  it  was  intruded  into  its  present  position 
in  a  molten  or  plastic  condition.  Evidence  for  this  be- 
lief rests  upon  its  analogy  to  other  deposits  which  were 
formed  in  this  manner  and  upon  microscopic  examina- 
tion of  a  coarsely  granular  rock  bordering  the  deposit 
which  shows,  in  order  of  abundance,  hornblende,  plag- 
ioclase  feldspar,  pyrrhotite,  and  biotite.  The  pyrrhotite 
appears  to  be  an  original  component  of  the  rock  but  was 
the  last  mineral  to  crystallize,  and  embeds  grains  of 
the  other  minerals.  This  rock  is  apparently  a  low-grade 
border  phase  of  the  pyrrhotite  body. 

Trenching  of  the  surface  to  expose  the  bedrock  con- 
tinuously along  several  .strips  across  the  deposits  should 
precede  any  attempt  to  estimate  accurately  the  tonnage 
available,  but  from  present  indications  the  deposit  has 
a  length  of  at  least  2300  ft.  and  a  width  var>-ing  from 
300  to  700  ft.  If  an  average  width  of  400  ft.  is  taken, 
the  area  of  the  deposit  would  be  somewhat  over  900,000 
sq.ft.,  equivalent  to  100.000  long  tons  of  ore  for  every 
foot  in  depth.  The  specific  gravities  of  three  samples 
taken  by  Mr.  Bastin  were  3.69,  4.14,  and  4.24;  average 
taken  was  4.00.  No  drilling  has  been  done  to  test  the 
extent  in  depth  of  the  pyrrhotite  ore.  The  present 
meager  exposures  give  slight  indication  of  the  dip  of 
the  orebody,  but  it  is  probable  that  it  dips  steepl,v  and 
that  the  ore  persists  to  depths  of  several  hundred  feet, 
or  even  much  deeper.  The  hillside  situation  of  the  de- 
posit would  probably  permit  its  development  by  quarr>ing 
methods  to  an  average  depth  of  about  150  ft.  If  devel- 
oped only  to  an  average  depth  of  50  ft.,  5,000,000  tons 
would  be  available.  An  independent  estimate,  made  by 
the  engineers  of  the  Bangor  &  Aroostook  Ry.,  places 
the  tonnage  readily  available  at  6,000.000.  It  is,  of 
course,  possible  that  within  the  area  covered  by  the  old 
workings  there  may  be  bodies  of  rock  barren  or  poor 
in  pyrrhotite,  but  the  richness  in  that  mineral  of  nearly 
all  of  the  outcrops  and  "boulders"  point-s  to  uniformity 
rather  than  to  any  considerable  variability. 

Siri.PHUR  Content  Probably  Inireases  with  Depth 

Several  analyses  of  the  pyrrhotite  material  show  from 
42  to  50',  of  iron,  26  to  35^  of  sulphur,  and  0.006  to 
0.009'r  of  phosphorus.  Arsenious  oxide  as  determined 
by  a  single  analysis  made  by  the  General  Chemical  Co. 
was  only  0.0008',' .  An  analysis  by  C.  G.  Gilbert  showed 
0.1%  of  nickel.  An  assay  by  Ricketts  &  Co.  for  gold 
and  silver  gave  negative  results.     A  composite  sample 
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collected  by  Mr.  Bastin  from  43  different  places  over  the 
deposit  is  now  being  assayed  for  all  of  the  above  com- 
ponents and  also  for  copper.  The  results  will  be  received 
in  a  few  weeks,  and  may  be  obtained  by  addressing  the 
Director  of  the  Geological  Survey  at  Washington.  There 
is  little  likelihood  of  any  great  change  in  the  character 
of  the  ore  in  depth  except  a  playing  out  of  oxidation 
and  increased  firmness.  The  firm  and  unoxidized  ore 
will  probably  average  several  per  cent,  higher  in  sul- 
phur than  that  now  on  the  surface,  which  is  represented 
by  the  assays  quoted  above  and  by  Mr.  Bastin's  com- 
posite sample. 

The  property  is  owned  by  the  Piscataquis  Iron  Co., 
Frederick  Hill,  president,  Bangor  House,  Bangor,  Maine. 
J.  S.  Morris,  206  Spring  St.,  Portland,  Maine,  at  pres- 
ent has  an  option  on  the  property  and  is  attempting  to 
promote  its  development. 

Deposit  Can  Be  Mined  Cheaply  by  Quarrying 
The  waste  of  former  mining  operations  includes  many 
boulder-like  masses  of  pyrrhotite  that  could  be  utilized, 
but  also  much  earth  that  would  have  to  be  discarded. 
The  marshy  land  flanking  the  deposit  on  the  north  fur- 
nishes ample  ground  for  the  disposal  of  waste.  The 
hillside  situation  of  the  deposit  makes  it  practicable  to 
work  it  by  quarrying  methods  at  a  mining  cost  probably 
not  exceeding  50c.  per  ton  in  normal  times,  though  at 
present  possibly  slightly  higher.  Men  familiar  with 
quarrying  operations  and  the  handling  of  machine  drills 
could  probably  be  secured  from  the  granite  industry  of 
Maine.  With  almost  no  grading,  a  spur  could  be  con- 
structed from  Iron  Works  to  the  eastern  end  of  the  de- 
posit, a  distance  of  4500  ft.  According  to  F.  C.  Wright, 
vice  president  of  the  Bangor  &  Aroostook  Ry.,  the  cost 
of  construction  would  approximate  $3  a  foot,  or  $13,500 
in  all.  The  usual  practice  of  this  railroad  is  to  furnish 
the  metal  for  such  construction.  It  would  probably  be 
necessary  to  confine  quarrying  operations  to  the  months 
May  to  November,  inclusive,  accumulating  sufficient 
stocks  during  that  period  to  insure  winter  shipments. 

As  the  crude  pyrrhotitic  material  carries  only  from 
15  to  20%  of  siliceous  material,  there  is  some  question 
as  to  the  necessity  of  concentration.  Experiments  by 
certain  acid  makers  in  burning  pyrrhotite  indicate  that 
crushing  to  20  mesh,  or  finer,  is  necessary  in  order  that 
the  material  may  readily  support  its  own  combustion. 
Whether  it  would  be  profitable  to  attempt  partial  con- 
centration, in  connection  with  the  crushing  operations, 
to  effect  some  increase  in  the  sulphur  content  is  a  ques- 
tion involving  careful  balancing  of  cost  data  and  possi- 
bly some  experimentation. 

Electric  Power  Available 
Some  hydro-electric  power,  totaling  perhaps  500  hp., 
could  be  developed  at  Iron  Works.  The  Milo  Electric 
Light  and  Power  Co.,  in  a  letter  of  Sept.  28,  1917,  states 
that  it  is  in  a  position  to  furnish  power  for  a  mining 
company  at  Katahdin  Iron  Works  almost  immediately. 
It  has  a  developed  power  at  Milo  with  a  surplus  of  from 
300  to  400  hp.,  and  an  undeveloped  water  power  at  the 
outlet  of  Sebec  Lake,  Maine,  estimated  at  10,000  hp., 
and  would  be  glad  to  commence  developing  at  once  if  a 
sufficient  block  of  power  could  be  contracted  for  to  war- 
rant the  necessary  expenditure.  A  block  of  power  up  to 
400  hp.  could  be  taken  care  of  immediately,  but  in  order 
to  deliver  power  at  Katahdin  Iron  Works  it  would  be 


necessary  to  build  a  transmission  line  of  approximately 
15  miles.  It  would  require  probably  from  six  week.",  to 
two  months  to  construct  a  transmission  line. 

The  lowest  freight  rates  from  the  mine  to  acid  plants 
on  the  Atlantic  seaboard  would  be  secured  by  a  combin  ■ 
tion  of  rail  and  water  shipment.  First  shipment  would 
be  by  rail  over  the  Bangor  &  Aroostook  Ry.  to  Stockton 
Harbor,  a  protected  harbor,  open  during  the  entire  year 
and  provided  with  ample  docking  facilities.  On  June 
11,  1917,  the  railway  company  quoted  a  tentative  tariff 
of  90c.  per  gross  ton  for  pyrrhotite  from  Iron  Works  to 
Stockton  Harbor,  a  distance  of  85  miles.  At  Stockton 
the  pyrrhotite  would  be  transferred  from  cars  to  vessels 
at  a  cost  not  to  exceed  20c.  per  gross  ton,  which  is  the 
rate  now  charged  for  transferring  coal  from  barges  to 
cars.  In  handling  large  amounts  with  a  clamshell 
bucket,  the  cost  could  probably  be  reduced  to  about  half 
this  figure. 

For  water  transport,  returning  coal  vessels — most  of 
which  return  light — are  available.  In  1916,  according 
to  data  furnished  by  the  Bangor  &  Aroostook  Ry.,  83 
cargoes  of  coal  were  handled  at  Searsport  (in  Stockton 
Harbor)  by  vessels  ranging  from  1000  to  5000  tons' 
capacity.  Nearly  all  of  these  vessels  returned  light. 
During  the  same  year  159  cargoes  of  coal  entered  Ban- 
gor, 25  miles  from  Stockton  Harbor,  in  vessels  ranging 
from  1500  to  3000  tons'  capacity.  These  vessels  also 
returned  light  and  would  be  available  for  call  at  Stock- 
ton Harbor  on  their  return  voyage.  Under  normal  con- 
ditions the  water  freight  from  Stockton  Harbor  to  New 
York  and  vicinity  would  be  from  65  to  75c.  per  gross 
ton,  according  to  Bangor  &  Aroostook  Ry.  ofllicials.  Un- 
der present  conditions  it  would  probably  reach  twice 
these  figures. 

Estimate  of  Probable  Costs 

Summarizing  the  several  cost  items  that  have  already 
been  indicated,  and  allowing  a  profit  to  the  mining  com- 
pany of  50c.  per  ton,  it  would  appear  that  under  present 
conditions  crude  Maine  pyrrhotite  could  bs  laid  down  at 
New  York  or  vicinity  for  about  $4  per  long  ton. 

COST   DATA  FOR   MAINE   PYRRHOTITE    PER    LONG   TON 

Normal  Present 

Conditions  Conditions 

Mining $0  50  $0.75 

Royalty 20  .20 

Rail  freight 80  ,90 

Transfer  charges 15  15 

Water  freight .- 75  150 

Operator's  profit 50  50 

Total $2  90  $4  00 

All-rail  shipment  would  increase  the  $4  cost  to  about 
$6.30.  Four  dollars  per  ton  for  material  averaging  30% 
sulphur  is  equivalent  to  13.3c.  per  unit  of  sulphur.  To 
obtain  a  given  amount  of  sulphur  dioxide  from  pyrrho- 
tite more  fuinaces  would,  of  course,  be  required  than 
the  num.ber  necessary  to  derive  a  like  amount  fi-om 
pyrite;  but,  with  pyrite  fines  bringing  25  to  SOc.  per 
unit  in  the  New  York  market,  the  development  of  the 
Maine  pyrrhotite  appears  worthy  of  most  careful  con- 
sideration. 


Survey  Steamer  "Surveyor,"  of  the  Coast  and  Geodetic 
Survey,  which  was  completed  in  June,  1917,  at  the  yard  of 
the  Manitowoc  ShipbuildinR  Co.,  Manitowoc,  Wis.,  was  built 
especially  for  surveying-  work  in  and  around  Alaska  and  is 
probably  one  of  the  largest  vessels  of  'ts  type  afloat.  It  i  ■ 
oil-burning,  and  is  so  equipped  that  it  can  remain  at  sea  fo.- 
several  months  at  a  time. 
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Manganese  Fluxing  Ore  at  Pioche,  Nev. 
Washington  Correspondence 

It  is  not  generally  known  that  one  mine  at  Pioche, 
Nev.,  is  shipping  350  tons  of  manganiferous  iron  ore  a 
day,  and  that  its  gross  production  up  to  September  of 
this  year  has  been  about  600,000  tons.  The  high  prices 
paid  for  manganese,  due  to  the  influence  of  the  war  in 
curtailing  imports,  however,  has  not  ser\'ed  to  direct 
this  supply  into  the  ferroalloy  industry.  Small  amounts 
of  lead,  zinc  and  silver  in  the  ore,  together  with  its  de- 
sirability as  a  flux,  give  it  a  greater  value  to  the  lead 
smelters  than  to  the  steel  works.  In  case  of  actual  ne- 
cessity, however,  Pioche  could  supply  a  large  tonnage 
of  ore  suitable  for  the  manufacture  of  spiegeleisen. 

The  only  mine  in  the  di.strict  .shipping  manganiferous 
ore  is  owned  by  the  Prince  Consolidated  Mining  and 
Smelting  Co.,  which  also  owns  a  railroad  leading  8.75 
miles  to  the  tracks  of  the  Salt  Lake  Route  at  Pioche. 
According  to  Joseph  B.  Umpleby,  of  the  United  States 
Geological  Survey,  who  recently  visited  the  district, 
"Several  mines  situated  within  4  miles  north  and  west 
of  the  Prince  show  manganiferous  material  on  the 
dumps,  but  the  quantity  available  seems  to  be  small 
and  the  grade  is  low.  Nothing  else  like  the  great  bed 
deposits  on  the  Prince  and  Louise  properties  is  known 
in  the  area." 

"The  rock  formations  of  the  Pioche  area,"  says  Mr. 
Umpleby,  "include  a  basal  quartzite  overlain  by  a  series 
of  alternating  calcareous  shale  and  limestone,  all  of 
Cambrian  age.  The  ore  replaces  certain  limestone  beds 
and,  to  a  minor  extent,  certain  beds  of  calcareous  shale. 

Large  Amount  of  Fluxing  Ore  Available 

"In  the  productive  area  the  formations  dip  15°  SSE. 
A  number  of  normal  faults  cut  this  area  and  offset  the 
ore-bearing  beds  100  ft.  above  their  normal  position. 
In  several  parts  of  the  mine,  because  of  the  large 
amount  of  ore  more  readily  available,  exploration  has 
not  extended  beyond  faults  which  are  clearly  younger 
than  the  mineralization.  For  this  reason  the  estimates 
of  tonnage  must  be  considered  as  a  minimum. 

"The  ore  shipped  from  the  Prince  mine  runs  approxi- 
mately as  follows:  Mn,  12%;  Fe,  33%;  SiO„  12%; 
CaO.  3.5%  ;  Pb,  3%  ;  Zn,  4%,  and  Ag,  2.5  oz.  This  ore 
comes  from  two  beds,  80  and  20  ft.  thick,  respectively, 
which  are  separated  by  30  ft.  of  calcareous  shale.  A 
bed  above  the  80-ft.  bed  is  25  ft.  thick,  but  has  not  been 
extensively  mined  because  it  is  of  lower  grade.  Eighty- 
five  feet  below  the  20-ft.  bed  is  a  bed  5  ft.  thick,  and 
an  equal  distance  below  this  is  another  12  ft.  thick. 
Still  another,  about  12  ft.  thick,  has  been  found  in  drill- 
ing below  the  lowest,  or  503-ft.  level. 

"All  of  the  ore  is  completely  oxidized  and  seems  to 
have  been  formed  by  the  breaking  down,  with  little 
transfer  of  metala,  of  manganiferous  siderite  through 
which  sphalerite,  galena  and  probably  pyrite  were  dis- 
seminated. 

"The  20-ft.  bed  has  been  explored  over  an  area  1150 
ft.  long.  175  ft.  wide  at  the  south  end  and  400  ft.  wide 
at  the  north  end.  On  the  east,  west  and  north  the  limits 
of  ore  have  probably  been  reached,  but  on  the  south, 
exploration  of  this  bed  has  not  crossed  a  fault  known 
to  offset  the  overlying  80-ft.  bed.  No  other  bed  has  been 
explored  over  such  a  large  area.  Southward  the  80-ft. 
bed   has  been   opened   to  some  extent   on   the   Louise 


ground.  A  considerable  tonnage  has  been  developed  but 
no  shipments  made. 

"Because  of  combined  metals  and  fluxing  value  the 
Prince  ore  now  nets  the  operators  about  $4.50  per  ton 
on  a  daily  production  of  about  350  tons.  This  is  much 
more  than  its  value  as  manganese  ore  on  the  present 
market.  Should  conditions  warrant  the  use  of  the  ore 
for  spiegeleisen,  however,  Pioche  can  supply  a  large  ton- 
nage from  the  Prince  and  Louise  properties — certainly 
500,000  tons  and  probably  much  more." 

The  examination  of  the  manganese  deposits  of  the 
United  States  has  been  undertaken  by  the  Geological 
Survey  as  an  investigation  of  particular  urgency  at 
the  present  time.  Of  the  world's  three  great  sources 
of  manganese,  Russia,  British  India  and  Brazil,  only 
the  South  American  deposits  are  available  to  us  now. 
Although  these  are  claimed  to  be  capable  of  supplying 
our  needs,  for  the  near  future,  the  scarcity  of  ships 
makes  the  development  of  a  domestic  supply  highly  de- 
sirable, if  not  absolutely  necessary.  It  is  planned  by  the 
Survey  to  make  the  data  public  as  rapidly  as  possible 
until  the  essential  features  of  all  the  known  manganese 
deposits  in  the  countrj-  are  placed  on  record. 


Sulphuric  Acid  in  Japan 

The  price  of  sulphuric  acid  in  Japan  has  been  steadily 
advancing  owing  to  increased  exports  to  Russia  and 
China,  and  also  to  the  Allies  for  war  purposes.  As  a 
result,  some  of  the  artificial-fertilizer  companies  have 
reduced  the  output  of  fertilizers  and  devoted  their  ener- 
gies to  the  manufacture  of  sulphuric  acid,  while  a  num- 
ber of  companies  have  been  established  e.xclusively  for 
the  manufacture  of  the  chemical.  Its  output  has  accord- 
ingly increased  in  a  large  measure,  and  some  anxiety 
is  entertained  in  regard  to  overproduction  after  the 
war.  According  to  latest  investigations,  says  the  Japan 
Weekly  Chronicle,  the  present  total  output  of  Japan 
amounts  to  582,500  tons  a  year,  excluding  the  output  of 
a  few  factories  that  is  not  made  public.  Of  this  quan- 
tity. 421,150  tons  is  consumed  by  the  manufacturers 
themselves  for  the  manufacture  of  sulphate  of  ammonia, 
hydrochloric  acid,  etc.,  leaving  the  remaining  161,150 
tons  available  for  general  requirements.  The  domestic 
demands  now  amount  to  about  100,000  tons  a  year,  so 
that  the  quantity  for  export  is  about  60,000  tons.  It  is 
taken  for  granted  that  at  the  conclusion  of  the  war  the 
exports  will  fall  off,  while  it  is  also  probable  that  the 
stoppage  of  war  industries  will  cause  a  considerable  de- 
cline in  domestic  requirements.  It  is  estimated  that  the 
output  of  sulphuric  acid,  if  turned  out  at  the  present 
rate,  will  be  in  excess  of  the  demand  by  about  100,000 
tons  on  the  resumption  of  normal  conditions  after  the 


Arsenical  I'yrites  Deposits  in  Gnlicia,  Spain,  have  been 
prospected  from  time  to  time,  according  to  Madrid  Cientifico, 
but  the  (lifliculty  of  tran.<port  and  the  lack  of  industrial 
spirit  iimone  Gnllego  miners  have  made  it  impossible  to 
compete  with  foreign  pro<lucers  of  material  for  the  manu- 
facture of  insecticides.  In  the  Province  of  Coruna  and 
vicinity,  proups  of  stringers  of  arsenical  pyrites  are  often 
found.  In  the  municipality  of  Curtis,  near  Teijeiro,  more 
than  40  tons  of  the  ore  was  mined,  but  the  freight  charges 
absorbed  the  profit  and  the  enterprise  was  abandoned.  At 
an  establishment  in  Vnldovifio  more  than  50  tons  of  arsenical 
powder  was  produced  in  a  patented  furnace  and  is  being 
held  in  the  hope  of  finding  a  market. 
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Details  of  Practical  Mining 
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Fastener  for  Large  Doors 

The  accompanying  sketch  shows  a  strong,  reliable 
fastener  for  heavy  wooden  doors  that  may  be  operated 
with  one  hand  without   reaching  above  the   head   or 


7'c  cf  ii  xc     jtrap  Iron 


Meat  and  round  £nd  of  Strap  to  fit  Catcti'         *-"' 

FASTENER  FOR  UNDERGROUND  DOOR 

bending  down  to  operate  the  necessary  levers  or  catches. 
This  may  be  made  and  installed  by  any  blacksmith  or 
handy  shop  man  in  a  short  time  and  will  give  excellent 
service. 


Reducing   Danger   from  Sharp  Curves 
in  Mountain  Roads 

Sharp  curves  of  mountain  roads  are  danger  factors 
in  many  mining  districts  requiring  serious  thought, 
the  more  serious  the  longer  the  road,  the  greater  the 
number  of  abrupt  turns  and  the  steeper  the  hill  slopes. 
According  to  Engineering  and  Contracting,  Sept.  5, 
1917,  the  last-named  element,  a  steep  sidehill,  is  the 
cause  of  many  collisions  of  automobiles  because  timid 
drivers  hug  the  "inside"  of  the  roadway,  regardless  of 
their  right  to  be  there. 

The  Ridge  Road  in  California  has  developed  an  in- 
genious and  effective  method  of  reducing  the  number  of 
collisions.  The  sidehill  at  each  sharp  curve  was  ex- 
cavated so  as  to  "daylight  the  curve."  This  consists  in 
widening  the  sidehill  cut,  but  not  carrying  the  cut  clear 


down  to  the  grade  of  the  road.  The  cut  is  carried  down 
to  within  3  ft.  of  grade,  and  a  bench  or  berm  of  earth  is 
left,  over  which  the  automobile  driver  can  look.  Then 
if  the  driver  is  hugging  the  hillside,  he  can,  neverthe- 
less, see 'an  approaching  car  in  time  to  swing  out  of 
its  way.  Experience  has  taught  engineers  of  the  Cali- 
fornia Highway  Commission  that  if  they  widen  steep 
sidehill  cuts  on  sharp  curves  in  the  ordinary  way,  that  is, 
by  widening  the  roadway,  cars  still  continue  to  hug  the 
sidehill  and  drivers  are  unable  to  see  approaching 
vehicles  any  better.  The  new  method  of  "daylight- 
ing"  is  a  decided  improvement. 


Hose  Clamping  with  Wire 

A  hose-clamping  device  which  will  insure  a  tight, 
serviceable  joint  is  described  by  J.  V.  Hunter  in  the 
American  Machinist.  There  are  now  several  clamping 
devices  on  the  market  for  drawing  up  a  piece  of  wire 
into  a  tight  joint  in  a  manner  similar  to  that  illustrated 
in  Fig.  5,  but  the  little  tool  that  is  shown  in  Fig.  1  can 
be  made  in  a  few  minutes  in  the  shop  toolroom  and  will 
serve  admirably  for  producing  a  strong  air-tight  wire 
clamp  that  will  stay  in  place. 

Referring  to  the  sketch  of  this  clamping  device,  it 
will  be  seen  to  consist  of  but  few  parts.  The  head  A 
has  a  groove  at  the  end,  which  is  really  only  a  slight 
depression  for  catching  and  holding  the  wire.  The 
other  end  of  the  head  has  been  drilled  out  to  receive 
the  stem  C,  which  is  fi-ee  to  revolve,  being  held  in  by 
the  pin  B,  which  acts  as  a  key  in  the  small  groove  that 


FIGS.  1  TO  5.     WIRE-CLAMPING  TOOL.  A.XD  SOME  SAMPLES 
OF  ITS  VeORK 

has  been  turned  in  the  stem.  This  stem  C  is  about  6  in. 
long  and  has  the  solid  end  E  fitted  with  a  pin  handle,  so 
that  it  may  be  turned  to  tighten  up  the  wires. 

On  the  threaded  portion  of  the  stem  runs  the  special 
nut  D,  which  has  four  small  arms  forged  out  from  it 
at  right  angles,  these  arms  serving  both  as  handles  and 
for  the  purpose  of  fastening  the  wire  during  the  opera- 
tion of  binding  the  hose. 
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In  joining  two  broken  sections  of  hose,  use  a  straight 
nipple  of  pipe  that  will  force  into  a  snug  fit.  A  length 
of  6  in.  is  sufficient  for  most  cases,  and  it  is  preferable 
to  have  it  free  from  thread.'?,  since  the  hose  manufac- 
turers claim  that  the  cutting  of  the  inside  lining  of  the 
hose  by  the  threads  of  a  nipple  damages  its  fabric 
and  shortens  its  life.  If  you  feel  that  a  straight  piece 
of  pipe  will  not  hold  firmly,  then  on  the  corner  of  a 
grinding  wheel  grind  a  couple  of  shallow  grooves  at 
each  end  so  that  the  wire  will  have  a  small  depression 
to  force  the  hose  into,  and  there  will  be  no  shai-p  edge 
there  to  damage  the  hose.  Also  grind  a  short  taper  on 
each  end  of  the  nipple,  to  remove  the  burr  and  the  sharp 
edge. 

For  a  binding  wire,  a  piece  of  No.  14  soft  steel  from 
20  to  24  in.  in  length  will  be  suitable.  Bend  the  two 
ends  back,  in  the  middle,  making  a  square-bottomed  U, 
with  the  center  section  about  ;  in.  wide.  This  wire  can 
then  be  looped  into  the  form  shown  in  Fig.  3.  While  in 
this  shape  it  can  be  slipped  over  the  end  of  the  hose,  or 
before  looping  it  can  be  threaded  around  the  hose  in  any 
manner  to  suit  the  convenience,  provided  the  final  condi- 
tion is  as  shown  in  Fig.  2. 

The  next  step  is  to  fit  the  nose  groove  in  the  end 
of  the  tool  into  the  straight  section  that  was  prepared 
in  the  center  of  the  wire.  The  two  loose  ends  are  tight- 
ly wrapped  about  the  arms  of  D,  as  shown  in  Fig.  4,  and 
given  a  final  twist  on  the  far  side  to  prevent  unwrap- 
ping. Everything  is  then  ready  for  the  final  operation 
of  tightening  up  the  wire  clamp.  To  accomplish  this 
hold  D,  Fig.  1,  with  one  hand,  and  with  the  other 
turn  the  handle  head  at  E,  which  automatically  pushes 
forward  one  end  of  the  wire  while  drawing  back  on 
the  other. 

In  this  manner  the  wire  can  be  drawn  to  any  desired 
degree  of  tightness.  One  operator  claimed  that  he 
could  draw  it  so  tight  that  he  could  cut  the  hose  in 
two.  But  anyone  with  judgment  will  instinctively  know 
when  the  wire  is  pressing  firmly  into  the  hose  and  dis- 
continue the  drawing  up.  At  this  point  the  tool  is 
swung  over  in  an  arc  of  180  deg.,  which  turns  the  wires 
back  .sharply  upon  themselves  about  the  bottom  of  the 
original  U,  and  so  provides  an  automatic  lock.  Then 
snip  ofT  the  long  ends  of  the  wires  with  your  pliers, 
removing  the  tool  at  the  same  time  and  bending  the 
ends  down  sharply  against  the  surface  of  the  hose, 
as  shown  in  ?'ig.  5.  This  will  make  the  coupling  smooth 
for  handling  and  prevent  the  wire  ends  from  catching 
and  cutting  everything  that  may  come  in  contact  with 
them. 


When  the  sump  needs  cleaning,  the  covering  over  the 
sump  is  removed;  two  pieces  of  4  x  4-in.  wood  are 
placed  across  and  the  6-in.  suction  pipe  lowered  near  the 
bottom  of  the  sump.  A  clamp  is  fastened  tight  on  the 
pipe  close  to  the  tee  and  resting  on  the  4  x  4-in.  pieces, 
holds  the  pipe  in  position.     With  the  discharge  extended 


Sump-Cleaning  Device 

The  application  of  the  principles  of  the  air  lift  for 
draining  sumps  in  the  iron-ore  mines  of  Michigan  n.s 
described  by  Thomas  J.  I'ascoe  in  Power,  Sept.  1.3,  1917, 
is  shown  in  the  accompanying  illustration.  The  equip- 
ment i.s  made  up  with  a  6-in.  tee  and  a  piece  of  6-in. 
pipe  that  i.n  lowered  into  the  sutTip;  another  6-in.  pipe 
extends  to  a  wood-box  settling  tank.  The  pipe  extend- 
ing to  the  sump  has  a  1-in.  air  pipe  (it  may  be  on  either 
the  inside  or  the  outside)  that  extends  close  to  the 
bottom  end,  with  an  upward  bend.  On  the  top  it  is 
connected  with  an  air  hose  carr>"ing  about  70-lb.  air. 


CLEANING  SUMP  WITH  AIR  LIFT 

to  the  settling  tank  and  the  air  hose  attached,   it  is 
ready  for  operation. 

When  the  air  pressure  is  turned  on,  it  causes  the 
water  and  fines  to  rush  up  the  pipe  and  over  into  the 
tank,  where  the  heavy  particles  will  settle  to  the  bottom 
and  the  water  will  overflow  at  the  top.  After  a  few  min- 
utes the  clamp  is  moved  along  on  the  timbers  to  another 
position  to  bring  the  suction  in  contact  with  more  sludjc 
to  be  drawn  out.  A  device  of  this  kind  will  clean  a 
large  sump  in  a  short  time. 


Jones  Safety  Car  Stop 

A  satisfactory  safety  car  stop  for  spotting  a  train  of 
loaded  cars,  described  by  W.  R.  Jones  in  Coal  Age.  is 
shown  in  the  illustration.  Blocks  B  and  C  are  inde- 
pendent. Block  C  is  made  a  little  longer  than  block  B. 
and  one  bolt  is  used  to  fasten  each.     Thus,  when  the 


A.M    l.MrUOVKI>  SAKKTV  TAR  STOP 

loaded  car  is  against  the  block  B  with  the  down  grade 
fowjird  the  portal,  block  C  is  bumped  over  toward  the 
other  rail,  permitting  block  B  to  push  past  block  C.  a< 
shown  by  dotted  arcs,  after  which  all  there  is  to  do  is 
to  release  the  brakes,  and  the  trip  is  ready  to  move. 


Ri'Hiiscitatinn  from  gas  asphyxiation,  drowning  or  clect.ic 
dhoclt  is  the  subject  of  a  chart  recently  issued  by  the  United 
States  Bureau  of  Mines,  showinif  tht  Schaefer.  or  prone 
pressure,  method  of  artifirial  respiration,  the  latest  and  mo^f 
approved  system  a<lvocated  by  eminent  physiologists  of  the 
country.  The  chart  will  be  sent  to  those  who  desire  it  free 
of  charge  upon  request  as  long  as  the  edition  lasts. 
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I        Details  of  Milling  and  Smelting        | 
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Tapping  Floor  Retaining  Wall 

At  the  smeltery  of  the  Granby  Consolidated  Mining, 
Smelting  and  Power  Co.,  Ltd.,  at  Anyox,  B.  C,  there  is  a 
9-ft.  retaining  wall  in  front  of  the  settlers.  This  sepa- 
rates the  tapping  floor  from  the  crane  runway  floor.  The 
concrete  wall  was  getting  badly  broken  up  from  hot 
material  running  over  it  and  from  the  ladles  bumping 
it  when  tapping.  In  changing  the  feed  system  there 
were  left  a  lot  of  cast-iron  bevel  plates,  and  the  plan  of 
putting  them  in  front  of  this  wall  was  decided  upon. 
The  charge  slid  in  at  an  angle  of  37 J  °  and  the  plates 


The  free-air  requirements  given  in  the  table  are  only 
roughly  approximate,  and  in  view  of  the  wide  elasticity 
of  operation  of  this  class  of  pump  any  greater  precision 
has  been  considered  unnecessary.  The  figures  given  are 
based  on  theoretical  calculations,  plus  a  wide  margin  to 
allow  for  work  in  ordinary  installations.  If  care  is 
taken  in  the  design  of  the  lift,  the  amount  of  air  actu- 
ally required  will  be  found  to  be  below  the  estimated 
volume ;  but  it  was  thought  advisable  to  allow  an  ample 
margin  as  excess  of  air  is  used  in  so  many  installations 
as  a  remedy  for  defective  design.  On  the  other  hand, 
it  is  almost  impossible  to  estimate  with  accuracy  in  a 


CAST-IRON    RETAINING    WALL,    FOR    TAPPING    FLOOR    AT  ANTOX,  B.  C. 


were  5  ft.  long  and  made  in  sections  5  ft.  wide.  Bolted 
to  this,  and  extending  to  the  top  of  the  upper  jacket, 
was  the  feed-plate  extension,  2  ft.  high  and  5  ft.  long. 
These  plates  were  of  heavy  cast  iron,  with  lugs  for  hold- 
ing them  in  place  and  webs  for  reinforcing.  The  plates 
were  firmly  anchored  to  the  concrete,  and  all  the  voids 
were  taken  up  with  molten  slag.  The  accompanying  il- 
lustration shows  the  plates  in  place.  This  solution  of 
the  trouble  might  be  of  interest  to  others. 


case  in  which  there  is  much  constriction  at  the  intake, 
bends  or  elbows  in  the  rising  main,  or  in  which  the 
air  inlet  is  nozzled  in  a  mistaken  idea  that  the  water  is 
forced  up  with  the  pressure  of  the  air. 

The  figures  given  cover  submergences  of  60'^r    and 
66%,  the  point  of  maximum  eificiency  probably  being 

AIR   VOLUME   REQUIRED  TO   OPERATE   AIR   LIFT 


Tabulated  Air-Lift  Data 

By  a.  W.  Allen 

Metallurgical   Engineer,   309   Broadway,   New  York 

In  response  to  Douglas  Muir's  request  I  append  a 
table  giving  free-air  requirements  for  air  lifts  used  in 
metallurgical  plants.  This  may  be  used  in  conjunction 
with  the  tables  already  published,'  from  which  capaci- 
ties may  be  estimated.  Output  in  gallons  has  not  been 
given  as  I  am  hoping  that  this  most  undesirable  unit 
may  ultimately  be  eliminated  from  calculations  in  hy- 
draulics and  metallurgy. 


Size 

of  Lif 

Pipe 

>morgenc 

e  2  in. 

2S  in- 

3  in 

3*  in. 

4  in. 

5  in 

Ft. 

Cubic 

Feet  of 

Free 

Air  per 

Minute 

7  5 

13 

22 

31 

45 

56 

9 

15  0 

15 

24 

34 

49 

61 

9 

22  5 

16 

26 

37 

53 

66 

10 

30  0 

17 

28 

39 

56 

70 

II 

37  5 

18 

30 

42 

60 

75 

12 

45  0 

19 

32 

44 

63 

79 

12 

52  5 

20 

33 

47 

66 

83 

13 

60  0 

21 

35 

49 

70 

86 

13 

67  5 

22 

36 

51 

73 

90 

14 

75  0 

22 

37 

52 

75 

93 

15 

10  0 

10 

17 

24 

35 

43 

6 

20  0 

II 

19 

27 

39 

48 

7 

30  0 

12 

21 

30 

42 

53 

8 

40  0 

13 

23 

32 

45 

57 

9 

50  0 

14 

25 

35 

49 

61 

9 

60  0 

15 

26 

37 

52 

65 

10 

70  0 

16 

28 

39 

56 

69 

II 

80  0 

17 

30 

41 

59 

73 

11 

90  0 

18 

31 

43 

62 

77 

12 

100,0 

19 

32 

45 

65 

81 

12 

'"Eng.  and  Min.  Journ.,"  Apr.  14,  1917.  pp.  672  and  609. 


somewhere  between  the  two  for  lifts  up  to  50  ft.  The 
flexibility  of  the  system  is  an  advantage,  however,  and 
it  is  often  found  desirable  to  sacrifice  efficiency  and  de 
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crease  the  percentage  of  submergence.  For  a  constant 
length  of  rising  main,  the  amount  of  free  air  required 
decreases  as  the  submergence  increases,  and  increases  as 
the  lift  increases.  The  amount  of  air  used  does  not 
materially  vary  with  the  specific  gravity  of  the  fluid 
being  lifted  other  than  in  the  exceptional  case  in  which 
excessive  velocity  in  the  rising  main  and  correspond- 
ingly high  air  volume  are  necessary  to  prevent  the  set- 
tlement of  solids.  In  this  case  the  air  lift  is  not  a 
suitable  apparatus  for  the  purpose. 


Changing  a  Krupp  Dry-Grinding  Mill 
Into  a  Wet-Grinding  Mill 

By  Albert  E.  Hall 

The  mill  of  the  old  Calumet  &  Massey  mine  near 
Massey,  Ont.,  was  taken  over  by  the  Kenyon  Copper 
Mines,  Ltd.  Previously,  water  concentration  and  the 
Elmore  process  had  been  in  use.  The  mill  was  rear- 
ranged to  suit  the  Callow  flotation  process.  It  was 
found,  after  several  runs,  that  the  capacity  could  be 
increased  except  for  a  Krupp  mill  that  acted  as  a  throt- 
tle on  the  whole  process.     While  it  was  not  expedient 


The  casing  was  taken  off  the  Krupp  mill  altogether. 
A  large  iron  tank  was  placed  under  the  drum  and  blocked 
up  as  high  as  possible.  A  lead  was  then  taken  from 
one  end  of  the  tank.  An  iron  pipe  was  used  for  this 
purpose  and  was  run  into  a  launder.  At  the  top  of 
the  drum  was  placed  the  water  supply,  being  simply  a 
water  pipe  with  ?.  tee  and  a  header  arranged  with  three 
feeds  on  each  side  of  the  tee. 

Wet-grinding  proved  to  have  other  advantages  besides 
increased  capacity.  From  the  top  of  the  Krupp  mill 
there  was  a  stack  to  take  care  of  the  dust.  The  dust 
loss  was  considerable,  and  the  wet  arrangement,  of 
course,  stopped  it  entirely;  also  further  damage  to  men 
and  machinery  from  dust  in  the  mill  air. 


Converter-Nose  Hook 

To  remove  the  collars  or  accretions  that  form  around 
the  nose  or  snout  of  a  copper  converter,  various  types 
of  hooks  have  been  used.  With  the  customarj-  form  of 
bent  hook,  difficulty  is  often  experienced  in  securing  a 
"bite"  and  finally  the  hook  becomes  heated  and  bends, 
losing  its  hold.  The  particular  advantage  of  the  hook 
employed  at  the  Steptoe  plant  of  the  Nevada  Consoli- 
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HOOK  USED  TO  REMOVK  ACCUtlTlO.NS  I'Uci.M  CONVKRTER   .NOSR  AT  McC.ILL.  NEV. 


to  buy  any  new  machinery  at  the  time,  it  was  desirable 
to  have  greater  capacity. 

The  ore  from  the  mine  contained  a  certain  amount 
of  moisture  and,  when  ground  fine  in  the  Krupp  mill, 
formed  a  cement  and  choked  the  .screen,  cutting  down 
the  capacity  of  the  machine.  There  was  also  some  ore 
stocked  on  the  .surface  and  in  the  wintertime,  when  a 
little  snow  became  mixed  with  it,  the  Krupp  mill  would 
choke  altogether. 

It  was  suggested  by  \V.  Wielding,  of  Minerals  Sepa- 
ration, W.  Groch,  of  t; Towards  Co.,  and  Dr.  Francis 
Church  Lincoln  that  this  Krupp  mill  be  run  wet.  There- 
fore, during  a  shutdown,  I  made  the  change  from  the 
dry  to  the  wet  mill. 


dated  Copper  Co.,  at  McGill,  Nev.,  and  shown  in  the  ac- 
companying illustration,  is  its  great  strength  due  to  the 
fact  that  the  grain  of  the  metal  in  both  shank  and  barb 
is  straight  and  unstrained.  This  device  is  practically 
the  same  as  that  developed  by  Thomas  Taylor  at  the 
smeltery-  of  the  United  Verde  Copper  Co.  at  Jerome, 
Ariz.,  and  described  (but  not  illustrated)  in  an  earlier 
issue  of  the  JoKniaL'  At  the  Phelps-Dodge  works  in 
Arizona,  s<mie  hooks  involving  a  similar  principle  have 
been  adopted.  The.se  hooks,  however,  have  the  "biting" 
bar  pivoted  in  the  vertical  element  with  one  leg  of  the 
bar  longer  than  the  other;  this  causes  the  short  end,  in 
which  is  inserted  a  special  steel  tool,  to  assume  a  "bit- 
ing" angle,  while  the  long  leg  assists  in  lifting  the  collar. 

•\ul.  »fi.  No.  (.  p.  343.  Aug.  33.  1913. 
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The  interest  of  the  week  has  centered  upon  the  pro- 
gress of  the  second  Liberty  Loan,  the  success  of  which 
now  seems  assured.  Coal  miners  and  operators  have 
been  warned  by  the  Fuel  Administration  that  it  may 
take  over  mines  unless  production  is  maintained.  The 
American  destroyer  "Cassin"  was  hit  by  a  U-boat,  but 
reached  port;  the  transport  "Antilles"  was  sunk  by  a 
torpedo  on  its  return  trip,  with  a  loss  of  67  lives.  Re- 
turn of  Swedish  pouches,  seized  by  the  British  at  Hali- 
fax and  now  held  at  their  embassy  in  Washington,  is 
demanded  by  the  Swedish  ambassador.  Announcement 
has  been  made  by  the  Shipping  Board  that  it  will  have 
one  million  tons  of  new  ships  on  the  sea  by  March  1. 
A  vast  amount  of  German  property  held  in  this  coun- 
try is  to  be  turned  over  to  the  newly  appointed  Alien 
Property  Custodian  and  will  probably  be  sold  to  help 
finance  the  war. 

In  England  the  air  ministry  has  been  reconstructed 
and  proposes  to  make  reprisals  on  German  cities;  raid- 
ing German  cruisers  sank  nine  convoyed  merchantmen 
and  two  destroyers  in  the  North  Sea.  In  France,  Malvy, 
former  minister  of  the  interior,  has  been  declared  in- 
nocent of  treason;  Ribot  has  been  forced  out  of  the 
cabinet;  five  zeppelins  were  destroyed  returning  from 
a  raid  on  England;  French  troops  have  taken  7500 
prisoners  on  the  Aisne.  The  Italian  Parliament  has 
convened  in  Rome.  Conquest  of  Oesel  and  Dago  Islands 
in  the  Gulf  of  Riga  has  been  completed  by  the  Germans 
who  have  also  gained  a  foothold  on  the  mainland  in 
Esthonia ;  the  Russian  battleship  "Slava"  was  sunk  and 
a  number  of  German  warships  put  out  of  action  in  the 
engagement.  Russia  has  authorized  the  export  to  Amer- 
ica of  all  merchandise  hitherto  forbidden.  In  Argentina 
the  railroad  strike  has  ended. 


Hoover  Says  Retailers  Hold  Up 
Food  Prices 

Blaming  the  retailers  for  the  maintenance  of  high 
food  prices.  Food  Administrator  Herbert  C.  Hoover 
said  in  part: 

"The  Food  Administration  considers  that,  subject  to 
cooperation  from  the  farmers  and  the  retailers,  the 
corner  has  now  been  turned  in  high  prices  and  that 
most  of  the  essential  commodities  should,  one  after  an- 
other, continue  to  show  reductions  between  now  and 
the  end  of  the  year.  The  Food  Administration  has  no 
control  either  of  the  grower,  or  his  organizations,  or 
of  the  great  majority  of  retailers.  The  foundations 
have  been  laid  for  regulations  of  the  intermediate 
trades,  and,  where  these  regulations  have  come  into 
force  and  the  trades  are  cooperating  finely,  considerable 
results  are  evident  in  the  wholesale  prices. 

"The  current  prices  at  which  flour  is  being  sold  at 
the  mill  door  in  jute  bags  vary  somewhat  with  the 
locality  and  freight  charges  on  wheat,  Toledo  showing 
the  lowest  prices   at   $10  for  first  patent  and   $9  for 


second  patent,  the  highest  being  Buffalo  at  $10.70  for 
first  patent  and  $10.70  for  second  patent,  Minneapolis 
being  $10.60  for  first  patent  and  $10.46  for  second 
patent.     This   shows  a   large   reduction   from   August. 

"The  average  retail  price  on  first  patents  in  796 
cities  on  Oct.  13  was  $13.77,  or  from  $1.50  to  $2  a 
barrel  higher  than  is  warranted  by  the  price  being 
made  by  the  millers.  In  othor  words,  the  retail  price 
has  not  wholly  responded  to  the  reductions  made  by  the 
millers.  The  rise  in  retail  prices  of  sugar  in  the  East- 
ern States  is  solely  due  to  the  advancement  of  these 
prices  by  retail  dealers  in  the  face  of  a  short  supply 
and  does  not  bear  any  relation  to  the  prices  at  which 
these  sugars  have  been  purchased. 

"Since  the  Food  Administration  came  into  existence 
on  Aug.  10  a  great  deal  of  exertion  has  been  required 
to  remedy  food  situations  growing  out  of  the  over 
export  and  short  supplies  of  the  1916  harvest.  There 
were  no  reserve  stocks  in  practically  all  the  main  staples 
with  which  to  enter  the  new  harvest  year,  and  in  fact 
in  some  of  the  principal  staples  the  exports  had  pro- 
ceeded to  such  lengths  that  there  was  an  absolute  under 
supply  of  our  own  necessities  during  the  last  two 
months. 

"On  the  top  of  this  situation  various  factors  have 
interfered  with  the  earlier  arrival  of  the  new  harvest. 
The  farmer  in  preparing  for  a  30 Sc  increase  of  winter 
wheat  acreage  in  the  face  of  the  shortage  in  agri- 
cultural labor  has  prevented  the  free  marketing  of  many 
commodities,  and,  in  addition  to  these  difficulties,  there 
exists  through  the  country,  owing  to  the  large  coal  and 
munitions  shipments,  a  considerable  car  shortage. 

"Resulting  from  these  causes  there  have  been  periodic 
shortages  in  one  commodity  after  another,  in  one  lo- 
cality in  the  United  States  after  another,  and  a  large 
part  of  the  energies  of  the  Food  Administration  has 
been  absorbed  in  procuring  a  distribution  and  a  re- 
distribution of  existing  supplies  in  such  a  manner  as 
to  keep  the  country  generally  supplied  with  foodstuffs, 
and,  but  for  the  cooperation  of  the  railways  in  meet- 
ing first  one  emergency  situation  after  another,  we 
should  have  had  local  famines  in  one  commodity  after 
another  in  a  great  many  sections." 

The  situation  will  be  watched  carefully  by  the  Food 
Administration,  and  it  is  probable  that  Congress,  when 
it  convenes  in  December,  will  be  asked  for  further 
legislation  to  control  prices  asked  by  retailers  and  pos- 
sibly by  producers,  unless  conditions  change  decidedly. 


Demand  for  Coal  Exceeds  Production 

The  coal  situation  is  characterized  by  the  optimism  of 
the  Fuel  Administrator,  on  the  one  hand,  and  by  a  wide- 
spread demand  for  coal,  on  the  other.  The  shortage 
that  is  said  to  exist  is  only  apparent,  according  to  Dr. 
Garfield,  and  is  due  to  the  greatly  increased  demand. 
Car   shortage  and   labor   troubles   have   cut   down    the 
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country's  production  of  fuel.  Miners  in  Illinois,  who  had 
just  been  benefited  by  an  increase  in  the  central-field 
wages,  struck  again  on  Oct.  16  because  this  increase 
did  not  lake  effect  immediately;  the  men  have  been 
ordered  back  to  work  by  union  oflScials  under  pain  of 
having  their  local  charters  revoked  for  violating  the 
agreement  reached  with  the  Government.  A  strike  of 
35,000  miners  in  the  Southwest,  including  union  men  of 
Oklahoma,  Missouri,  Kansas  and  Arkansas,  has  been 
indefinitely  postponed;  miners  and  operators  have 
agreed  to  disregard  the  points  of  difference  which  led 
to  the  issuance  of  the  strike  order.  Union  officials  had 
been  promptly  warned  by  the  Fuel  Administrator  that 
the  strikes  must  not  take  place  and  that  he  would  u.se 
all  the  power  committed  to  him  to  prevent  them.  Com- 
menting on  the  fuel  situation,  the  last  issue  of  Coal  Age 
says : 

Practically  every  section  of  the  United  States  reports  a 
scarcity  of  fuel.  Cooler  weather  is  awakening  people  to 
the  seriousness  of  the  situation  more  definitely  than  all  the 
alarming  newspaper  talk  that  has  gone  before.  However, 
more  coal  is  stored  in  the  bins  and  cellars  of  the  consuming 
public  than  in  any  preceding  year.  This  fact  is  the  one 
truth  on  which  all  hope  hangs.  Here  and  there,  from  day 
to  day,  the  statement  is  made  that  coal  is  being  held  back, 
that  production  is  lagging,  that  the  mine  owners  are  not 
expending  their  greatest  efforts  to  relieve  the  situation. 
The  fact  of  the  matter  is  coal  production  is  running  at  a 
greater  rate  of  output  than  ever  before.  This  is  true,  not- 
withstanding the  unwisdom  of  the  price-fixing  policy  at 
Washington. 

New  York,  New  Jersey  and  the  New  England  States  de- 
pend largely  on  anthracite,  especially  for  domestic  purposes. 
The  output  of  this  grade  of  coal  will  show  an  increase  of 
not  less  than  .5'^  and  probably  as  much  as  10"- .  However, 
anthracite  constitutes  but  one-seventh  of  the  country's  fuel 
production,  and  therefore  it  is  the  bituminous  production 
with  which  the  people  are  most  vitally  concerned.  The 
production  of  bituminous  coal  so  far  this  year  shows  an 
increase  of  about  10'^  over  the  production  for  the  corre- 
sponding period  of  last  year,  and  last  year's  tonnage  ex- 
ceeded that  of  the  year  before  by  about  1.3' ■.  Thus  the 
tonnage  of  1917,  if  the  present  rate  of  production  continues, 
will  exceed  that  of  191.^  by  nearly  2.5  per  cent. 


Use  of  Foreign-Owned  Patents 

Under  the  Trading-with-the-Enemy  Act  any  citizen 
or  corporation  in  the  United  States  may  secure  from 
the  President  a  license  to  use  any  foreign-owned  patent, 
trade-mark  or  copyright,  if  the  President  thinks  that 
the  grant  is  for  the  public  welfare  and  that  the  ap- 
plicant is  able  and  intends  in  good  faith  to  make,  or 
have  made,  the  article  patented,  etc.  Before  the  present 
war  the  Germans  had  obtained  a  number  of  valuable 
patent.s  in  the  United  States.  As  we  had  no  "working 
clause"  requiring  patented  articles  to  be  manufactured 
here,  the  patents  simply  tended  to  prevent  anyone  from 
making  the  goods  here.  This  created  a  foreign 
monopoly  in  tho.se  particular  articles.  When  the  war 
began,  production  of  many  of  these  articles  was  under- 
taken to  supply  domestic  necessities.  This  expedient  the 
new  act  now  legalizes,  although  it  provides  an  ehhorate 
process  which  must  be  followed  by  those  who  want  to 
make  use  of  such  patent  rights. 

"What  will  be  the  situation  as  to  these  patents  when 
the  war  is  over?"  asks  the  Journal  of  Cnmmrrrr.  "The 
cnuntr>'  might  conceivably  go  back  to  the  condition 
which  existed  before  the  war,  in  which  ca.se  old  condi- 
tions of  exclusive  patent  rights  would  probably  be  re- 
stored, with  the  incidental  effect,  perhaps,  of  destroying 
a   good   deal  of  capital  invested    in   the   production   of 


given  articles  here  at  home.  This  is  not  likely  to  be 
tolerated,  and  the  choice  of  some  other  course  appears 
to  be  more  or  less  unavoidable.  One  plan  that  is  evi- 
dently looked  upon  with  favor  by  some  is  the  familiar 
one  of  enacting  a  "working  clause."  This  would 
necessitate  the  production  of  the  articles  in  the  United 
States  in  the  future.  Incidentally  it  might  result  in 
foreign-patent  owners  taking  over  plants,  constructed 
during  the  war,  at  a  reasonable  figure. 


A.  Mitchell  Palmer  Appointed 
Alien-Property  Custodian 

A.  Mitchell  Palmer,  of  Stroudsburg,  Penn.,  formerly 
Representative  in  Congress,  has  been  appointed  Alien- 
Property  Custodian,  under  the  Trading-with-the-Enemy 
law.  Until  his  retirement  from  Congress  Mr.  Palmer 
was  one  of  the  Administration  spokesmen  in  the  House. 


Men  Wanted  To  Follow  Their  Trades 
in  Quartermaster  (^orps 

Publication  of  the  following  notice  has  been  requested 
by  the  officer  commanding: 

The  Quartermaster  Enlisted  Reserve  Corps,  with  recruit- 
ing headquarters  at  357  Broadway,  New  York,  has  received 
authorization  to  enlist  men  to  follow  their  civilian  trades 
in  the  Army,  for  duty  in  this  country  and  abroad. 

The  men  particularly  needed  at  this  time  are  electricians, 
tinsmiths,  iron  workers,  carpenters,  plumbers,  mechanics 
(auto  and  general),  masons,  bricklayers,  farriers,  horse- 
shocrs,  saddlers,  blacksmiths,  teamsters,  cooks,  chauffeurs, 
stenographers  and  wagonmasters.  Enlistment  is  open  to 
citizens  of  the  United  States,  or  to  those  men  who  have 
declared  their  intentions  of  becoming  citizens.  They  must 
be  between  the  ages  of  18  and  45  years  and  have  no  one 
depending  upon  them  for  support.  Men  who  can  qualify 
for  the  above  positions  will  be  examined  physically  at  re- 
cruiting headquarters,  357  Broadway,  New  York,  and  im- 
mediately sworn  into  sers'ice,  and  will  be  given  a  week  or 
more  time  in  which  to  arrange  their  private  affairs  before 
being   called   for   active   service. 


Drafted  Coal  Miners  May  Work 
French  Mines 

Organization  of  coal  mining  regiments  for  service 
in  France  is  under  consideration  by  Secretary-  Baker. 
In  view  of  France's  delicate  labor  problems,  informal 
negotiations  are  being  conducted  between  American 
Government  ofl^cials  and  members  of  the  French  High 
Commission  to  ascertain  whether  such  units  would  be 
acceptable.  National  Army  men  would  be  assigned  to 
the  mining  regiments  only  on  a  volunteer  basis,  hut 
Government  officials  in  touch  with  the  unions  believa 
that  most  of  the  15,000  miners  taken  on  the  first  draft 
call  would  offer  themselves  for  the  special  service.  The 
plan  does  not  contemplate  withdrawing  any  men  from 
civil  employment.  Army  officers  do  not  look  with  favol 
on  most  schemes  for  using  men  drafted  for  fighting 
sen-ice  in  labor  units,  but  this  particular  proposal  is 
understood  to  have  received  special  consideration,  owing 
to  the  shortage  of  coal  in  France  and  the  scarcity  of 
miners.  Many  fields  in  southern  France  are  not  being 
worked,  because  labor  is  not  available,  and  it  is  sug- 
gested that  many  more  men  will  be  needed  as  French 
coal  districts  in  the  northea.st  are  retaken  from  the 
Germans. 


October  27,  1917 


ENGINEERING  AND  MINING  JOURNAL 


767 


War  Trade  Board's  Conservation  List 
Again  Increased 

The  War  Trade  Board,  which  has  replaced  the  Ex- 
ports Administrative  Board,  has  added  many  articles  to 
the  so-called  conservation  list  issued  by  the  former 
board,  thereby  practically  prohibiting  the  export  of 
such  articles  at  all.  Among  the  things  thus  newly  in- 
cluded are  the  following: 

Amorphous  phosphorus,  babbitt  and  other  antifriction 
metals,  bichromate  of  potash,  bismuth  salts,  boring  machines 
(horizontal),  brass  and  bronze  articles  (the  latter  with 
over  Wr  copper);  copper  or  insulated  cable,  caustic  potash, 
caustic  soda,  chrome  steel,  chrome  ore  or  any  metal,  feiTO- 
alloy  or  chemical  extracted  therefrom;  cobalt  ore  or  any 
metal,  ferroalloy  or  chemical  extracted  therefrom;  copper 
ore  or  any  metal,  ferroalloy  or  chemical  extracted  there- 
from, unless  containing  less  than  lO""-  copper;  crucibles, 
diamonds  (industrial),  drilling  machines  (radial),  ferro- 
chrome,  ferrocobalt,  fei-romolybdenum,  ferronickel,  feri-o- 
silicon,  fen-otungsten,  feiTovanadium,  graphite  electrodes, 
hardware  containing  more  than  10''  copper;  hydrofluoric 
acid,  manganese  ore  or  any  metal,  ferroalloy  or  chemical 
extracted  therefrom;  mercury,  molybdenum,  molybdenite, 
Naxos  emery,  nickel  and  its  alloys,  nickel  ore  (containing 
more  than  5'r  nickel)  or  any  metal,  ferroalloy  or  chemical 
extracted  therefrom;  plumbago  (imported  graphite)  and 
ai-ticles  manufactured  therefrom;  sal  ammoniac,  scheelite, 
sodium  phosphate,  solder,  tin  and  any  metallic  alloy  con- 
taining tin;  tin  chloride,  tin  ore,  tin  cannisters,  tin  boxes, 
except  where  used  as  food  containers;  tin  foil,  tungsten  ore 
or  any  metal,  ferroalloy  or  chemical  extracted  therefrom; 
type  metal,  vanadium,  wolframite,  yellow  phosphorus. 

Export  licenses  may  be  granted  for  these  articles 
when  destined  for  actual  war  purposes  of  the  Allies 
or  when  they  will  directly  contribute  thereto;  also  in 
certain  unusual  cases  where  such  exports  will  contribute 
directly  to  the  immediate  production  of  important  com- 
modities required  by  the  United  States;  also  in  certain 
other  cases  where  these  commodities  may  be  exported 
in  limited  quantities  without  detriment  to  this  country. 


Germans  Lower  Safety  Factor 
To  Save  Steel 

In  the  interests  of  national  defense,  instructions  have 
been  issued  by  the  German  Minister  of  Public  Works 
to  limit  the  use  of  iron  and  steel  to  the  lowest  possible 
minimum  and  to  substitute  other  materials  in  building 
construction  where  possible.  The  circular,  says  /row 
Age,  states  that  there  is  no  objection  to  exceeding, 
within  certain  bounds,  the  limits  of  the  maximum  work- 
ing stress  which  are  imposed  by  the  regulations  in 
force  in  Germany,  so  far  as  they  apply  exclusively  to 
war  constructions  designated  as  such  by  the  Minister 
of  War.  The  limits  may  be  extended  to  1200  kg.  per 
sq.cm.  and  even  1500  kg.  per  sq.cm.,  but  they  should 
never  exceed  1600  kg.  The  other  official  regulations 
will  remain  in  force,  and  it  is  understood  that  the 
calculations  of  stability  must  be  rigorously  exact  and 
the  pieces  of  iron  and  steel  will  be  reduced  to  the 
minimum  dimensions. 


Delay  in  Munitions  Manufacture 

Manufacture  of  cartridges  for  the  American  army 
cannot  proceed  until  the  remodeled  Enfield  rifle  is  per- 
fected, says  the  New  York  Tribune.  Five  big  plants 
have  been  marking  time  all  summer  and  fall,  and  the 
army's  rifle  ammunition  is  millions  of  rounds  behind. 
On  declaration  of  war,  the  ordnance  board  preempted 


the  three  private  plants  that  were  producing  Enfield 
rifle.s  for  the  British.  These  plants  have  been  idle 
since  then.  Their  combined  output  was  9000  to  10,000 
rifles  a  day.  A  few  hundred  Springfields  a  day  are  made 
at  the  Government  arsenals. 


First  Standardized  Truck  Ready 

The  first  standardized  motor  truck  was  completed  for 
the  army  on  Oct.  8  at  Lima,  Ohio.  It  was  built  in 
great  secrecy  and  the  plant  was  closely  guarded  during 
the  three  weeks  of  its  construction.  The  parts  of  the 
machine  were  made  at  about  60  factories  and  assembled 
at  Lima.  No  one  company  is  said  to  know  the  whole 
design  or  what  company  made  the  other  parts.  The 
engine  used  is  the  Liberty  motor.  The  truck  is  said 
to  be  the  strongest  ever  built  for  the  load  it  is  to  carry 
and,  owing  to  its  increased  weight,  to  be  unsuited  for 
normal  use  because  of  the  large  quantity  of  oil  and 
gasoline  required  for  its  operation.  It  will  be  used  only 
for  the  army  and  will  not  be  placed  on  the  market, 
according  to  Government  officials. 


Spending  a  Billion  a  Month 

Government  expenditures  since  the  beginning  of  the 
fiscal  year,  July  1,  are  nearing  the  $3,000,000,000  mark. 
The  total,  reported  in  the  daily  Treasury  statement  of 
Oct.  15,  was  $2,921,075,341.  This  is  nearly  $800,000,000 
more  than  receipts  during  this  period,  including  that 
portion  of  the  first  Liberty  Loan  paid  since  the  fiscal 
year  began.  The  greatest  single  item  of  expenditure 
was  $1,571,200,000  advanced  to  the  Allies.  Ordinary 
disbursements,  including  military  and  naval  expendi- 
tures and  the  cost  thus  far  of  the  shipbuilding  and 
aircraft  production  programs,  totaled  $1,029,976,541. 
A  total  of  $286,711,722  had  been  expended  in  the  retire- 
ment of  short-time  certificates  of  indebtedness. 


Recruiting  Lenses  for  Aero  Service 

The  Signal  Corps  is  facing  such  a  serious  problem 
in  supplying  lenses  for  cameras  for  observation  air- 
planes now  being  built  for  service  with  the  American 
army  in  France  that  the  chief  signal  officer  has  ap- 
pealed to  private  owners  to  enlist  their  lenses  in  the 
army.  The  Bureau  of  Standards  of  the  Department 
of  Commerce,  it  is  announced,  is  perfecting  a  substitute 
for  the  German  "crown  barium"  glass  used  for  lenses, 
and  will  later  be  able  to  supply  the  air  fleet.  In  the 
meantime,  however,  the  Signal  Corps  must  depend  on 
American    owners   for   lenses. 


Dry  Zones  for  Coal  Mines 

Steps  were  taken  recently  by  leading  manufacturers 
of  munitions  and  by  coal  operators  of  the  Pittsburgh 
district  to  have  the  Federal  Government  create  "dry" 
zones  in  the  vicinity  of  their  plants  and  mines.  The 
movement  had  its  inception  in  an  appeal  to  Washington 
by  the  Bessemer  Coal  and  Coke  Co.,  the  Superior  Coal 
Co.,  and  the  Ford  Colliery  Co.,  which  claim  the  operating 
efficiency  of  their  mines  has  been  reduced  2000  tons  of 
coal  a  day  on  account  of  illegal  drinking  places  near  the 
mines. 
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I  Industrial  News  from  Washington 


By  Paul  Wooton,  Special  Correspondent 
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Conference  on  Explosives  Act 

Tentative  drafts  of  regulations  for  administering 
the  Explosives  Act  met  vifith  no  particular  objection 
from  representatives  of  the  mining  industry  who  at- 
tended the  recent  conference  called  by  Van  H.  Manning, 
Director  of  the  United  States  Bureau  of  Mines.  A 
large  number  of  minor  changes  were  suggested,  all  of 
which  will  be  considered  before  the  regulations  are 
promulgated.  Analysis  of  the  Act  shows  that  it  con- 
flicts with  a  number  of  existing  laws.  Statutes  con- 
flicting with  the  new  law  are  the  Embargo  Act,  Trading- 
with-the-Enemy  Act,  River-and-Harbor  Act,  many  mu- 
nicipal and  state  laws  and  the  Interstate  Commerce 
Commission  Act.  The  Act  also  overlaps  the  jurisdiction 
of  the  Federal  Trade  Commission  over  the  use  of  for- 
eign patents.  These  conflicts  will  be  remedied  as  much 
as  possible  before  the  regulations  are  issued. 

Great  apprehension  was  voiced  at  the  conference  by 
representatives  of  the  police  departments  of  New  York 
and  Philadelphia,  who  fear  that  the  regulations  will 
conflict  with  the  carefully  prepared  ordinances  govern- 
ing the  handling  of  explosives  in  cities.  In  reply  to  this, 
F.  W.  DeWolf,  the  assistant  director  of  the  Bureau,  who 
presided  at  the  meeting,  said  that  where  local  regu- 
lations were  adequate  there  would  be  a  disposition  on 
the  part  of  the  Director  to  follow  them.  He  said  fur- 
ther that  the  administration  of  the  Act  would  be  dele- 
gated to  a  special  assistant  of  the  Director  yet  to  be 
named;  that  to  gain  efficiency  local  licensing  agents  must 
be  appointed  in  addition  to  the  .state  inspectors  provided 
for  in  the  Act,  and  that  the  extent  of  such  agents'  terri- 
tory would  necessarily  depend  on  the  number  of  mines 
in  their  localities. 

The  principal  difficulty  in  admini-stering  the  Act  is 
expected  to  arise  in  regulating  the  sale  of  ingredients 
of  explosives  without  interfering  with  their  proper  dis- 
tribution and  use.  Other  troubles  that  will  probably  be 
enrountered  are:  Checking  up  miners  to  whom  explo- 
sives are  issued;  selling  or  issuing  explosives  to  con- 
tractors in  mines;  investigation  of  explosions  and  acci- 
dents occurring  in  the  jurisdictions  of  the  military  de- 
partment and  the  Interstate  Commerce  Commission;  the 
large  number  of  men  required  t.>  guard  magazines,  and 
the  difficulty  of  enforcing  the  law  where  it  may  be  un- 
popular throughout  the  co'rmufiity. 

That  mines  acrustomer'  to  distribute  explosives  among 
their  men  will  have  to  aoandou  the  practice  became  evi- 
dent during  the  di.scusaion.  Under  the  new  regulations 
the  only  feasible  plan  will  probably  be  the  Jissignment  of 
particular  men  to  handle  explosives  and  do  the  shooting. 
Otherwise  it  will  be  nece.s.sary  to  search  workmen  as 
they  leave  the  mine.  It  has  been  suggested  to  the  Bu- 
reau that  the  wording  of  the  phra.se,  "in  such  manner  as 
to  be  detrimental  to  the  public  .safety."  should  be  defined 
in  det-iiil;  that  the  procedure  to  punish  guilty  persons  he 
specified;  that  the  Federal  district  judge  be  looked  to 
for  interpretations  of  the  law;  that  the  shot-firing  sys- 
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tem  be  made  general.  United  States  marshals,  state 
mine  inspectors  and  deputies  of  the  state  inspectors  have 
been  suggested  as  the  officials  to  serve  as  licensors. 


Farmers  Urged  To  Sell  Scrap  Metal 

Marketing  of  scrap  metal  is  being  urged  upon  the 
farmers  of  the  country  by  the  Secretarj'  of  Agricul- 
ture at  the  suggestion  of  Director  George  Otis  Smith, 
of  the  United  States  Geological  Survey.  The  purpose 
is  to  make  available  additional  supplies  of  iron  and 
steel;  to  effect  a  saving  in  coke  and  lessen  the  strain 
on  iron  mines  and  the  transportation  system,  and  there- 
by contribute  to  the  successful  prosecution  of  the  war. 
In  addition  to  this  patriotic  incentive  an  opportunity  is 
offered  to  reap  material  profits.  It  is  pointed  out  that 
old  binders,  plows,  mowers  and  rakes  are  found  on  near- 
ly every  farm,  while  discarded  stoves,  pumps,  pipe  and 
small  utensils  rust  about  the  bams  and  sheds. 

In  1910  agricultural  m.achinery  to  the  value  of  $1,265,- 
000,000  was  reported  by  the  census  collectors  as  being 
in  use  on  American  farms.  As  the  annual  sales  of  these 
implements  aggregate  $16"), 000,000,  the  scrap  from  this 
source  is  enormous.  While  by  far  the  greater  portion 
of  the  metal  contained  in  these  implements  is  iron  and 
steel,  some  brass,  copper,  lead  and  babbitt  metal  might 
be  obtained  from  them. 


Ore  Imports  in  1917  Show  Increase 

Zinc  ore  to  the  extent  of  324,767  tons  was  imported 
during  the  fiscal  year  ended  June  30,  1917,  according  to 
statistics  compiled  by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce.  The  imports  of  zinc  ore  in  the  fiscal 
year  of  1914  amounted  to  18,280  tons.  Other  notable  in- 
creases shown  during  the  last  fiscal  year  are:  Copper 
ore,  613,593  tons,  as  compared  with  478.679  tons  in 
1914;  manganese  ore,  656,088  tons,  as  compared  with 
•288,706  tons  in  1914;  nickel  ore,  60,132  tons,  as  com- 
pared with  36.420  tons  in  1914.  Iron  ore,  which  was 
imported  in  1914  to  the  amount  of  2.167.662  tons,  shows 
a  decrease  in  the  fiscal  year  ended  in  1917,  when  1,149,- 
958  tons  were  imported.  The  last  fiscal  year  is  note- 
worthy from  the  fact  that  imports  of  raw  materials 
passed  the  billion-dollar  mark  for  the  first  time  in  the 
history  of  American  trade. 


Muscle  Shoals  Nitrate  Plant 

Selection  of  Muscle  Shoals,  near  Sheffleld,  Ala.,  as  th^ 
site  of  the  Government's  experimental  ammonia  and  ni' 
trie-acid  plants  came  as  a  surprise  to  official  Washingi 
ton.  While  a  liberal  interpretation  of  the  nitrate  board'i 
recommendation  would  include  Muscle  Shoals  as  be 
ing  in  the  "contiguous  region"  to  southwestern  Vir 
ginia,  it  is  generally  considered  that  the  selection  ol 
this  site  amounts  to  a  reversal  of  the  finding  of  th( 
board  of  experts. 
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War  Taxes  on  Mining  Companies 

IT  IS  a  ghastly  exhibition  of  the  inefficiency  of  the 
Congress  of  the  United  States  that  a  month  after  it 
enacted  a  piece  of  major  legislation — for,  certainly,  the 
War  Tax  Law  may  be  so  characterized — nobody  yet 
knows  what  its  most  important  section — the  War  Ex- 
cess Profits  Tax — really  means.  Both  the  Senate  and 
the  House  repudiated  the  recommendations  of  their  own 
committees  of  experts,  tore  their  respective  drafts  to 
pieces,  failed  to  come  to  an  agreement  with  each  other, 
let  an  entirely  new  bill  be  drafted  in  the  conference  com- 
mittee, wherein  the  uncouth  and  unlettered  Kitchin 
buffaloed  his  colleagues  with  threats  of  holding  up  the 
whole  business — and,  finally,  the  two  houses  of  Con- 
gress enacted  blindly  this  bill,  whereof  they  did  not 
know  the  terms  and  the  meaning,  such  as  they  were. 
Nor  have  the  ablest  legal  minds  of  the  country  since 
then  been  able  to  unravel  them.  One  distinguished 
lawyer  has  remarked  that  it  will  require  a  hundred 
hearings  before  the  Commissioner  of  Internal  Revenue 
before  the  Excess  Profits  Law  can  be  made  clear.  We 
arrive,  therefore,  at  the  conclusion  that  the  important 
subject  of  taxation  is  really  to  be  determined  for  us 
by  a  division  of  the  bureaucracy  rather  than  by  the 
duly  elected  representatives  of  the  people.  The  only 
redeeming  feature  is  the  hope  that  when  Congress  re- 
assmbles  in  December,  it  will  correct  things. 

In  the  meantime  we  get  some  clearer  ideas  respect- 
ing the  bearing  of  the  War  Tax  Law  on  mining  com- 
panies, although  nobody  yet  has  the  temerity  to  say 
with  assurance  approximately  what  any  company  will 
have  to  pay.  In  the  case  of  the  Utah  Copper  Co.,  for 
example,  estimates  of  the  excess-profits  tax  range  all  the 
way  from  $3  per  share  to  $10  or  $12,  or  more.  The  only 
things  about  which  we  have  clearer  views  relate  to  the 
matters  of  capital  and  deduction  from  income  on  account 
of  depletion. 

In  the  matter  of  capital,  corporations  are  allowed 
to  include  surplus  used  or  employed  in  the  business. 
Many  corporations,  including  mining  companies,  accumu- 
lated previous  to  1917  large  sums  that  had  not  been 
distributed  and  probably  were  in  excess  of  what  was 
needed  in  the  business.  The  War  Tax  Law  as  enacted 
is  in  favor  of  companies  of  large  capital,  like  Anaconda, 
and  adverse  to  those  of  small  capital,  like  Utah,  which 
have  failed  to  write  upon  their  books  their  actual  in- 
crease in  value.  The  more  such  companies  are  able  to 
take  advantage  of  their  surpluses  as  a  basis  of  figuring, 
the  better  it  is  for  them.  It  appears  now  that  the  law 
permits  any  company  to  include  in  capital  such  sums  as 
are  invested  in  Liberty  Bonds.  Therefore  any  company 
possessing  a  surplus  in  excess  of  the  needs  of  its  business 
may  remove  any  doubt  or  controversy  on  that  score  by 
investing  such  surplus  in  Liberty  Bonds.  This  has  al- 
ready been  done  on  an  extensive  scale  by  many  com- 
panies. 


The  other  ameliorating  condition  is  the  provision  for 
a  reasonable  allowance,  out  of  net  income,  for  exhaus- 
tion of  property,  which  in  the  case  of  mines  is  put  in 
the  following  obscure  language,  which  exhibits  a  high 
degree  of  turbidity  of  thought:  "In  the  case  of  mines, 
a  reasonable  allowance  for  depletion  thereof,  not  to  ex- 
ceed the  market  value  in  the  mine  of  the  product  thereof, 
which  has  been  mined  and  sold  during  the  year,  for 
which  the  return  and  computation  are  made." 

There  is,  without  any  doubt,  comprised  within  the 
above  provision  the  idea,  eminently  correct,  that  the 
income  from  mines  includes  a  portion  that  is  simply 
return  of  capital,  for  which  allowance  should  be  made. 
But  just  how  the  allowance  is  to  be  made  is  uncertain. 
The  idea  in  the  minds  of  the  per-:,ns  who  drafted  this 
clause  seemed  to  have  been  son:eihing  'ike  this:  If  a 
mine  was  valued  at  a  certain  time  as  containing  1,000,000 
tons  of  ore,  worth  $1,000,000  in  the  ground,  and  100.000 
tons  was  extracted  during  the  taxable  year,  the  propri- 
etor of  the  mine  is  authorized  to  deduct  $100,000  from 
gross  income  on  account  of  depletion.  This  may  or  msy 
not  be  the  exact  interpretation.  VvTiat  is  tne  correci 
interpretation  remains  for  the  Commissioner  of  internal 
Revenue  to  say. 

In  the, matter  of  capitalization  the  manifest  intent'  n 
of  the  f  ramers  of  the  law  was  to  limit  capital  to  mo  isy 
actually  put  into  the  business,  without  allowance  lor 
increase  in  value  that  may  be  connected  with  the  the-^r/ 
of  "unearned  increment."  The  law  further  allows  the 
reckoning  of  value  of  intangible  property,  like  good  will, 
which  is  of  no  particular  concern  to  mining  companies, 
although  it  may  be  to  some  metallurgical  companies; 
but  on  the  theory  of  cash  paid  in  there  are  troubles  and 
inequities.  Take,  for  example,  the  case  of  four  com- 
panies, A,  B,  C  and  D,  operating  in  the  same  district, 
each  with  a  capital  of  $1,000,000  actually  paid  in.  Sup- 
pose that  in  the  course  of  time  each  of  these  companies 
had  developed  orebodies  and  provided  plant  and  equip- 
ment for  the  extraction  thereof,  so  that  each  has  a  pres- 
ent market  value  of  $10,000,000,  with  its  shares  selling 
in  the  market  on  that  basis  and  with  a  large  part  of  the 
present  stockholders  buyers  on  that  basis.  We  might 
have,  under  the  War  Tax  Law,  conditions  of  these  four 
similar  companies  varj'ing  as  follows: 

Company  A  never  altered  its  original  capitalization, 
and  therefore  has  a  maximum  exemption  of  9'"f  on 
$1,000,000,  or  $90,000. 

Company  B,  having  purchased  company  C  for  $5,000,- 
000  a  few  years  ago,  without,  however,  writing  up  its 
oviTi  original  capital,  gets  an  exemption  of  9''f  on  $6,000,- 
000,  or  $540,000. 

Company  D,  having  been  resold  a  year  ago  by  its 
original  owners  for  $10,000,000,  and  having  been  recap- 
italized at  that  figure,  gets  an  exemption  of  9%  of 
$10,000,000,  or  $900,000. 

While  the  above  are  imaginary  instances,  closely  sim- 
ilar conditions  exist  in  our  industry.    Utah  Copper  Co., 
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for  example,  will  get  the  benefit  only  of  a  capital  of 
1,624,490  shares,  at  $10  per  share,  plus  ca.sh  premium 
realized  on  the  sale  of  some  subsequent  securities 
($8,290,620),  plus  a  surplus  of  $4.3,153,137,  if  all  of  that 
surplus  be  used  in  the  business  or  invested  in  Liberty 
Bonds,  the  total  coming  to  $67,688,6.57.  The  Kennecott 
Copper  Co.,  on  the  other  hand,  which  owns  a  large  in- 
terest in  Utah,  will  get  the  benefit  of  its  investment  in 
Utah  on  the  basis  of  something  like  $110  per  share. 

There  will  be  many  perplexing  conditions:  What  of 
the  company  that  year  after  year  has  been  putting 
money  back  into  its  business,  and  would  at  the  present 
time  show  a  cash  value  in  excess  of  its  capitalization, 
although  the  latter  might  be  large?  What  of  the  com- 
pany that  has  purchased  property,  paying  therefor  with 
its  own  shares  at  a  time  when  the  latter  had  a  market 
value  in  e.xcess  of  their  par  value,  the  present  law  rec- 
ognizing nothing  in  excess  of  par  value?  These  are 
only  a  few  of  the  problems  that  are  now  engaging  the 
attention  of  the  administrators  of  public  companies. 


The  Price  for  Lead 

A  COLLAPSE  in  the  price  of  lead  was  anticipated  by 
good  judges  of  the  market  months  ago,  when  the 
short-sighted  were  experiencing  the  ecstasy  of  a  12- 
cent  price,  but  nobody  thought  that  it  would  come  as 
suddenly  and  dramatically  as  it  did.  The  strange  ad- 
vance in  the  market  early  in  the  summer  was  ascribable 
chiefly  to  Governmental  bungling  in  talking  about  mili- 
tary requirements  on  a  scale  much  larger  than  they 
were.  It  is  very  likely  that  the  authorities  themselves 
did  not  know  what  was  neetled.  However,  they  ought 
not  to  have  talked  about  anything.  The  big  talk,  leak- 
ing around  in  a  market  wherein  the  major  part  of  the 
supply  is  preempted  by  average-price  contracts,  caused 
buyers  to  think,  and  quite  naturally  to  think,  that  the 
supply  of  free  lead  would  be  diminished  extraordinarily, 
wherefore  anybody  needing  lead  would  better  grab  it 
while  the  grabbing  was  good.  This  was  done  with  the 
result  of  putting  up  the  price  to  IKTi  12c.,  while  the 
producers  had  previously  agreed  to  supply  the  Govern- 
ment at  Be,  both  the  Government  and  the  producers 
considering  that  a  fair  price.  The  labor  trouble  in 
southeastern  Missouri  that  happened  about  this  time 
added  to  the  acuteness  of  the  situation. 

Now  the  consumption  of  lead  for  certain  important 
purposes,  especially  corro<iing,  had  begun  to  contract  in 
1916.  The  extravagant  prices  of  1917  had  the  natural 
effect  of  strangling  consumption.  Almost  before  they 
knew  that  anything  was  happening,  producers  found 
that  unsold  stocks  were  accumulating  in  their  hands, 
whereas  but  a  short  time  previously  they  were  unable 
to  keep  control  of  enough  metal  to  conduct  their  tiusiness 
with  reasonable  safety.  Probably  the  production  of 
lead  in  other  parts  of  the  world  has  been  increasing 
somewhat,  enabling  certain  foreign  countries  that  had 
previously  been  buying  frf)m  us  to  obtain  supplies  else- 
where. But  that  the  sudden  reversal  of  form  in  the 
American  lead  market  was  due  chiefly  to  the  contraction 
in  domestic  consumption  is  indisputable,  for  the  statis- 
tics for  the  first  half  of  1917  .show  nothing  but  a  trifling 
increa.sc  in  production. 

The  Government  had  first  contracted  with  the  pro- 
ducers for  its  requirements  of  one  month  at  8c.  per  lb., 


and  then  made  arrangements  for  its  supply  during  three 
ensuing  months,  ending  with  October,  at  the  same  price. 
But  before  October  had  arrived,  the  lead  market  was 
already  below  the  stipulated  price,  with  every  indica- 
tion that  it  was  going  lower.  In  business  between  pri- 
vate parties,  both  would,  of  course,  expect  to  live  up  to 
their  contract  in  such  a  juncture,  but  the  lead  producers 
exhibited  their  patriotism  by  voluntarily  releasing  the 
Government  and  offering  to  supply  its  lead  requirements 
at  the  market  price,  not,  however,  claiming  the  latter 
above  8c.  This  arrangement  was  naturally  satisfactory 
to  the  Government. 

Last  week  the  situation  in  lead  had  become  so  un- 
promising that  one  of  the  principal  producers  insti- 
tuted a  curtailment  of  SO^r  in  its  production.  It  is 
very  unfortunate  that  the  collapse  in  lead  had  to  go  so 
far  as  to  necessitate  such  a  thing,  for,  once  a  working 
force  is  dispersed,  there  is  difficulty  in  reorganizing  it, 
as  the  copper-mining  companies  are  now  experiencing. 
This  is  one  of  the  mischievous  results  of  allowing  a  mar- 
ket to  get  out  of  hand  and  soar  to  extravagant  figures. 
In  justice  to  the  principal  producers  we  are  bound  to 
say  that  this  was  thoroughly  appreciated  by  them  at 
the  time,  and  they  did  everj-thing  that  was  humanly 
possible  to  retard  and  check  the  advance. 

The  recent  events  in  lead  are  another  illustration,  like 
the  previous  case  of  spelter,  of  how  a  market  will  take 
care  of  itself  if  a  little  patience  be  exhibited.  In  lead, 
where  the  Government  has  kept  its  hands  off  in  the  mat- 
ter of  price  fixing,  we  have  seen  consumption  reduced 
by  the  natural  deterrent  of  high  prices  that  consumers 
did  not  care  to  pay,  whereas  in  copper  the  Government 
is  curtailing  consumption  by  strong-arm  tactics,  telling 
consumers  that  they  shall  not  have  it  and,  incidentally, 
wrecking  the  whole  machinery  of  the  market.  We  im- 
agine that  the  swiftness  in  natural  curtailment  of  lead 
consumption  is  due  to  the  fact  that  with  respect  to  a 
large  part  of  that  consumption  there  is  less  of  a  gap 
between  the  ultimate  consumer  and  the  producer  than 
there  is  in  the  case  of  other  metals.  It  is  a  simple  thing 
for  hundreds  of  thousands  of  citizens  to  say  that  they 
will  postpone  contemplated  painting  and,  once  they  have 
so  decided,  the  corroder,  and  through  him  the  producer, 
feels  the  reduction  in  demand  very  promptly. 


Gold  Production  in  Australia 

The  gold  production  of  Australia  for  the  first  half  of 
1917  again  showed  a  considerable  loss.  Western  Aus- 
tralia had  a  small  decrease,  while  the  falling  off  in  the 
three  important  states  of  Victoria,  Queensland  and  New 
South  Wales  was  from  20  to  30', .  The  figures  given 
in  the  table  below  are  from  ofl[icial  sources,  with  the 
exception  of  South  Australia,  where  the  output  had  to 
be  estimated. 

New  Zealand  has  made  public  no  monthly  returns  of 
gold  shipments  this  year. 

The    half-year    shows    decreases    of    103,397    oz.,    or 
12.2',,  as  compared  with  the  first  half  of  1916,  and  of 
257.852  oz.,  or  25.6',,  as  compared  with  1915.     All  th( 
divisions  showed  decreases  except  Tasmania,  where  the 
was  a  gain  from  the  copper  mines;  and  the  Norther 
Territory,  where  the  output  is  very  small. 

The  causes  of  the  continued  decrease  are  the  same  as 
those  which  have  been  prevailing  for  some  years  past. 
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Prospecting  and  the  opening  of  new  mines  have  been 
at  a  standstill.  The  older  mines  are  gradually  being 
exhausted  and  no  new  discoveries  are  reported.  Above 
all  there  has  been  a  serious  shortage  of  labor  for  the 
mines,   which   has  this   year  been   accentuated   by  the 

GOLD    PRODUCTION    OF    AUSTRALIA.    FIRST    HALF-YEA  li 
'In  Fine  Ounces) 

1915  1916  1917 

Western  Australia 625,920  525,035  >           507,852 

Victoria 164,101  135,000  99.676 

Queensland 128,635  116,893  86,985 

New  South  Wales 71,942  61,000  39,868 

Tasmania                    9,500  8,750  8,925 

South  Australia 2,800  2,975  2,850 

Northern  Territory 1.275  1,075  1,175 

Total  fine  ounces   1,005,173  850,726  747,331 

Totalvalue $20,777,133         $17,584,548         $15,447,332 

drafts  made  for  the  war  and  by  the  strikes  at  Mount 
Morgan  and  Broken  Hill. 

A  turn  in  the  tide  and  an  increase  in  gold  production 
can  hardly  be  expected  until  labor  conditions  improve 
and  there  are  not  only  a  sufficient  number  to  work  the 
present  mines  but  also  a  surplus  to  engage  in  prospect- 
ing and  exploration  work. 


BY  THE  WAY 


I IIIIIIMIIIIIIIIIIIIIIIIIIIIR 


Commenting  on  the  second  Liberty  Loan,  President 
Hulbert  of  the  Merchants'  Loan  and  Trust  Co.,  Chicago, 
says:  "The  one  weak  spot  in  the  situation  is  the  atti- 
tude of  farmers.  They  will  neither  buy  Liberty  bonds, 
pay  taxes,  sell  their  produce,  nor  fight.  I  have  learned 
of  but  one  instance  in  which  a  farmer  paid  an  income 
tax.  They  have  profited  throughout  the  entire  period  of 
the  war,  but  are  unwilling  to  help  the  Government. 
The  comptroller  of  currency  has  estimated  the  gross  in- 
come of  the  United  States  to  be  about  $40,000,000,000. 
Of  this  he  estimates  farm  produce  and  animals  to  bring 
a  gross  return  of  about  $17,000,000,000.  The  farmers, 
according  to  this  estimate,  are  getting  42-2%  of  the 
country's  income  and  giving  nothing  out  of  it." 


To  those  who  feel  the  desire  to  buy  stock  offered  with 
flamboyant  promises,  Irving  T.  Bush  relates  in  World's 
Work  the  following  experience  of  an  old  friend: 
"This  man,  the  son  of  a  country  doctor,  tells  of  how, 
when  he  reached  man's  estate  and  was  about  to  go  into 
business,  his  father  took  him  into  the  little  back  office 
and  swung  open  the  door  of  the  rusty  old  safe  and  took 
out  a  formidable  bundle  of  stock  certificates.  'My  son,' 
said  he,  'you  are  going  into  business,  and  I  hope,  will 
make  some  money  and  want  to  save  it.  When  the  time 
comes,  you  will  wish  to  buy  some  mining  stock.  Every 
one  does.  When  that  time  arrives  come  to  see  me.  I 
will  sell  you  some  of  mine.  They  are  just  as  good,  and 
will  keep  the  money  in  the  family.'  " 


"We  are  not  of  the  opinion  that  dollars  and  lives  are 
proper  subjects  for  comparison  in  measuring  the  sacri- 
fices of  war."  says  the  New  York  Sun,  "but  since  Sena- 
tor La  Follette  and  his  associates  persist  in  relating 
the  'conscription'  of  wealth  to  the  drafting  of  men  for 
military  service  we  should  like  to  ask  them  a  question 
or  two  based  upon  their  own  favorite  analogy.  If  it 
should  be  discovered  by  some  future  registration  simi- 


lar to  that  of  June  5  last  that  there  were  in  the  United 
States  twice  as  many  men  of  military  age  as  had  been 
estimated,  and  twice  as  many  without  causes  for  exemp- 
tion or  discharge  as  had  been  estimated,  would  these 
Senators  in  Congress  favor  drafting  twice  as  many  men 
as  the  Government  had  expected  to  obtain?  As  a  matter 
of  expediency,  if  from  no  better  motive,  we  suspect  they 
would  not.  The  effect  on  the  birth  rate  might  strike 
them.  Does  it  occur  to  them  that  money  has  a  birth 
rate?  That  to  drain  the  wealth  of  the  country  too 
rapidly  may  fatally  decrease  the  growth  of  national 
wealth?  That  a  nation's  wealth,  the  sinews  of  war,  is 
ultimately  measured  not  by  its  size  but  by  its  repro- 
ductive power?  That  the  more  money  a  nation  is  able 
to  leave  in  the  hands  of  its  citizens  the  more  money  it 
will  be  able  to  command  when  it  needs  it  most?" 


An  engineer  writing  from  the  platinum  region  of  the 
Ural  Mountains,  in  July,  gives  an  interesting  sidelight 
on  conditions  in  that  section  of  the  Russian  mining 
field:  "America  must  be  quite  in  the  dark  as  to  what  is 
going  on  now  in  Russia  generally,  and  in  our  Ural  dis- 
trict particularly.  First  of  all,  the  platinum  industry 
is  now  in  the  hands  of  the  government  and  every  pro- 
ducer is  forced  to  hand  over  to  the  government  all  his 
output.  The  next  thing  is  that  the  people  in  the  plat- 
inum country  have  invaded  the  platinum  mines,  work 
there  and  feel  themselves  as  the  proprietors  of  the 
estates.  Besides  this  the  general  manager  of  one  of  the 
principal  platinum  estates  has  been  given  three  days 
time  to  clear  out  of  the  place  and  he  and  his  family  are 
now  staying  with  us.  In  such  circumstances  it  will  be 
understood  that  at  present  nothing  can  be  said  definitely 
about  the  future  of  the  platinum  industry.  The  future 
is  in  the  dark.  We  all  hope  that  the  crisis  will  be  over 
after  some  time  and  that  we  may  then  resume  operations 
on  something  like  the  old  basis." 


Perhaps  we  shall  some  day  have  the  full  story  of 
how  Gelasio  Caetani  blew  up  the  Col  di  Lana,  but  we 
are  sure  that  his  modesty  will  prevent  us  ever  from 
getting  it  from  his  own  lips.  In  fact,  this  feat  in- 
volved repeated  exhibitions  of  the  greatest  bravery 
and  engineering  skill  on  his  part.  In  laying  out  the 
tunnel,  it  was  necessary,  in  the  first  place,  to  make  a  sur- 
vey. Caetani  attended  to  that,  using  a  Brunton  pocket- 
transit.  In  the  use  of  that  standard  and  valuable 
instrument,  the  personal  factor  enters  largely.  Some 
operators  perform  admirable  work  with  it,  while  others 
do  not,  owing  to  their  own  lack  of  skill.  Caetani  was 
known  as  an  adept  with  this  instrument  even  before 
he  rejoined  the  Italian  Army  in  the  present  war.  In 
order  to  make  the  survey  for  running  his  tunnel  in 
the  Col  di  Lana,  he  had  to  crawl  through  the  Austrian 
lines  in  order  to  get  the  necessary  courses  and  angles. 
He  did  that  at  night,  using  an  instrument  with  a 
radium  dial,  which  permitted  the  readings  to  be  taken. 
At  another  time  he  had  to  take  observations  with 
himself  suspended  by  a  rope  from  a  cliff,  during  which 
time  he  was  exposed  to  Austrian  fire.  His  tunnel 
was  directed  under  the  principal  Austrian  fort.  It 
is  related  that  the  results  showed  that  the  heading 
wherein  the  explosive  charge  was  fired  was  only  3  ft. 
out  of  the  way. 
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Settlement  of  the  Globe  Miami   Strike 

The  strike  in  the  Globe-Miami  copper  district  in 
Arizona  has  been  settled  through  the  efforts  of  the  labor 
commission  appointed  by  President  Wilson.  According 
to  a  telegram  from  the  commission  received  by  the 
President,  the  chief  features  of  the  settlement  are 
stated  to  be  as  follows: 

1.  The  establishment  of  a  workers'  committee  for  each 
mine  wholly  independent  of  any  influence,  direct  or  indirect, 
to  be  exercised  by  the  company.  This  committee  is  to  be 
composed  exclusively  of  men  working  at  each  mine,  with 
the  right,  however,  of  union  members  to  have  a  union  rep- 
resentative in  the  presentation  of  grievances. 

2.  The  employment  of  those  now  on  strike,  except  those 
^ilty  of  seditious  utterances  against  the  United  States  or 
those  who  have  membership  in  an  organization  that  does 
not  recognize  the  obligation  of  contracts.  In  providing  for 
the  reemployment  an  important  principle  introduced  is  that 
the  district  is  treated  as  an  industrial  unit,  instead  of  the 
individual  mine.  Reemployment  is  to  be  secured  through 
a  central  employment  committee  for  the  district.  This  pro- 
vision is  made  because  the  labor  shortage  of  the  district  as 
well  as  the  growing  labor  shortage  throu-chout  the  country 
requires  the  full  utilization  of  all  available  man  power  and 
the  regular  employment  of  the  men  on  strike. 

3.  The  impartial  and  effective  working  of  the  scheme  is 
assured  through  the  appointment  of  a  United  States  arbi- 
trator acceptable  to  both  sides,  who  is  to  determine  all  dis- 
puted questions  of  fact  as  to  which  the  managements  and 
the  men  cannot  in  the  first  instance  agree.  The  success  of 
the  settlement  rests  on  the  loyal  spirit  of  all  parties  in 
carrying  out  the  agreement.  But  the  arbitrator  is  neces- 
sary to  secure  the  settlement  of  any  difficulties  as  to  which 
in  perfect  good  faith  the  two  sides  may  not  agree. 

The  commission  has  left  Globe  and  is  proceeding  to 
Morenci,  to  take  up  the  settlement  of  the  differences  be- 
tween the  miners  and  the  companies  in  the  Clifton- 
Morenci-Metcalf  district  of  Arizona. 


Mining  Dividends  and  the  Income  Tax 

An  income-tax  ruling  just  promulgated  by  the  Treas- 
ury Department  will  interest  stockholders  in  a  number 
of  mining  companies  which  have  adopted  the  plan  of 
declaring  dividends  out  of  reserve  set  aside  to  meet  de- 
preciation and  depletion  of  property.  The  ruling  fol- 
lows : 

Referring  to  the  practice  of  certain  corporations  of  de- 
clavmg  dividends  out  of  reserve  set  aside  to  meet  deprecia- 
tion and  depletion  of  property,  and  of  advising  stockholders 
that  such  dividends  represent  a  distribution  of  capital 
assets,  your  attention  is  directed  to  the  ruling  made  herein 
as  follows: 

All  such  dividends  received  by  stockholders  declared  out 
of  such  reserves,  accumulated  subsequent  to  Mar.  1.  1913, 
constitute  income  to  the  stockholder  under  the  act  of  Sept. 
8,  lOlfi,  and  must  be  accounted  for  in  returns  of  net  income. 

A  stockholder's  investment  is  in  the  stock  of  a  corpora- 
tion. If  he  disposes  of  his  stock  for  more  than  its  fair 
market  value  on  Mar.  1.  1913,  or  its  cost  if  acquired  since 
that  date,  the  profit  realized  must  be  returned  as  income; 
if  he  disposes  of  it  at  a  loss,  the  loss  sustained  is  deductible 
from  gross  income  within  the  limits  of  the  taxing  act.  In 
computing  the  profit  or  loss  sustained,  there  must  be  taken 
into  account  dividends  paid  from  reserves  accumulated 
prior  to  Mar.  1,  1913,  which  wore  not  returned  as  income 
for  the  vear  in  which  received,  under  the  provisions  of  the 
act  of  Sept.  P,   1916. 

The  gist  of  this  ruling  is  to  make  subject  to  the  in- 
come tax  dividends  which  have  been  called  a  distribution 
of  capital  assets.  Hitherto,  says  the  Boston  News 
Bureau,  it  had  been  supposed  in  some  quarters  that  divi- 
dends representing  distribution  of  capital  were  not  sub- 
ject to  the  tax.  Such  dividends  have  been  declared  by 
Utah,  Chino,  Nevada  Consolidated,  Ray  Consolidated  and 
St.  Joseph  Lead,  among  others. 


Use  of  Manganiferous  Iron  Ores 
in  Steel  Making 

WA.SHINGTON  CORRESPONDENCE 

Despite  the  increased  development  of  domestic  man- 
ganese ore,  since  the  outbreak  of  the  war  in  Europe, 
E.  C.  Harder,  who  is  engaged  in  a  study  of  the  iron 
ores  in  Minnesota  for  the  United  States  Geological  Sur- 
vey, thinks  it  not  unduly  pessimistic  to  say  that  the  de- 
posits of  high-grade  manganese  ore  in  the  United  States 
probably  never  will  be  able  to  supply  the  manganese 
consumed  in  domestic  industries.  Summing  up  his 
views  as  to  the  possibility  of  the  further  utilization  of 
the  manganiferous  iron  ores,  Mr.  Harder  says: 

There  are  in  the  United  States  large  quantities  of  man- 
ganiferous ores  containing  varying  amounts  of  manganese. 
A  small  proportion  of  these  can  be  used  in  the  production 
of  high-grade  iron-manganese  alloys,  but  a  large  propor- 
tion can  be  used  for  lower  grade  alloys,  and  nearly  all  can 
be  used  in  making  high-manganese  pig  iron.  Compared 
with  the  manganiferous  (iron)  ores,  the  reserves  of  high- 
grade  manganese  ores  in  this  country  are  insignificant. 
Hence,  although  a  search  for  manganese  ore  is  desirable, 
a  more  promising  solution  of  the  manganese  problem  would 
seem  to  lie  in  the  direction  of  the  utilization  of  low-grade 
manganiferous  ores.  Up  to  the  present  the  use  of  these 
oi-es  has  been  slight.  Until  a  few  years  ago  they 
were  considered  to  have  little  value  and  were  mined  only 
incidentally.  In  the  West  manganiferous  ores  would  not 
be  mined  were  it  not  for  their  association  with  the  ores  of 
other  metals. 

There  are  several  ways  in  which  the  utilization  of  man- 
ganiferous ores  may  be  brought  about.  It  has  been  sug- 
gested that  by  methods  of  concentration,  resulting  in  the 
elimination  of  iron,  silica  or  other  constituents,  a  product 
high  in  manganese  might  be  derived  from  them.  Such 
concentration  has  been  attempted  locally,  but  with  little 
success,  owing  mainly  to  the  intimate  mi.xture  which  man- 
ganese generally  forms  with  associated  materials.  The 
steel-making  practice  might  be  changed  so  that  more 
spiegeleisen  and  less  ferromanganese  would  be  used  for 
deoxidizing.  By  the  addition  of  small  quantities  of  high- 
grade  manganese  ore,  much  of  the  manganiferous  iron  ore 
could  be  used  in  the  manufacture  of  spiegeleisen.  The 
most  effective  solution,  however,  as  has  previously  been 
suggested,  seems  to  be  to  change  the  practice  in  the  manu- 
facture of  basic  openhearth  steel,  so  as  to  make  possible 
the  use  of  high-manganese  pig  iron.  Experimentation  along 
this  line  is  extremely  desirable.  The  successful  application 
of  such  a  change  would  make  large  resei-ves  of  manganif- 
erous iron  ore  commercially  available  and  would  decrease 
greatly  the  quantity  of  high-grade  manganese  ore  con- 
sumed. 


New  Manganese  Operation  in  Brazil 

That  manganese  ore  is  being  shipped  from  Brazil  by 
a  new  American  company  is  reported  by  United  States 
Consul  General  Alfred  L.  M.  C.ottschalk  of  Rio  de 
Janeiro.  The  company  is  .said  to  have  purchased  four 
mines  in  the  State  of  Bahia.  The  largest  of  these  i.s 
in  the  municipality  of  Bom-Fim,  northwest  of  the  city 
of  Bahia.  It  is  accessible  by  the  Central  Ry.  of  Brazil 
but  has  not  yet  been  explored  to  any  extent.  Three 
other  mines  are  near  the  town  of  Nazareth,  southwest 
of  Bahia.  They  have  no  railroad  outlets  at  present, 
and  such  ore  as  is  mined  must  be  taken  by  lighters  to 
the  Bay  of  Bahia  and  there  placed  aboard  ship.  These 
properties  are  said  to  be  smaller  than  the  one  at  Bom- 
Fim.  Only  two  ships  have  been  loaded  at  Bahia  with 
ore  from  these  mines,  the  steamer  "Suffolk"  taking  4000 
tons  in  the  month  of  May  and  the  "Peter  H.  Crouell" 
4.300  tons  in  April.  In  the  absence  of  later  reports  from 
this  di.^trict  it  is  not  po.ssible  to  say  whether  further 
shipments  have  been  made. 
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The  Second  Liberty  Loan 

In  the  article  headed  "The  Second  Liberty  Loan,"  ap- 
pearing on  p.  614  of  the  Oct.  6  issue  of  the  Journal,  the 
following  sentence  appears:  "The  new  bonds  bear  4^o 
interest  and  are  exempt  from  all  taxes  except  state 
taxes,  super-income,  excess-profits  and  inheritance 
taxes."  Since  getting  my  allotment  of  3i>o  bonds  of 
the  first  Liberty  Loan,  I  have  received  a  statement 
printed  by  the  Treasury  Department  at  Washington  in 
regard  to  the  second  issue,  containing  the  following : 

Q.  Are  Liberty  Bonds  exempt  from  taxation  ? 

A.  The  bonds  are  exempt  both  as  to  principal  and  mterest 
from  all  taxes  imposed  by  the  United  States,  any  state  or 
any  of  the  possessions  of  the  United  States,  or  by  any  local 
taxing  authority,  except:  (a)  Estate  or  inhei'itance  taxes; 
(b)  graduated  additional  income  taxes,  commonly  known  as 
surtaxes  and  excess  profits  or  war-profits  taxes  now  or 
hereafter  imposed  by  the  United  States  upon  the  income  or 
profits  of  coi-porations,  individuals,  partnerships  or  asso- 
ciations. The  interest  on  an  amount  of  bonds  and  certifi- 
cates, not  in  excess  of  $5000  in  one  ownership,  is  exempt 
from  the  taxes  provided  for  in  Clause  (b). 

Q.  Does  this  mean  that  the  bonds  are  free  from  all  local 
taxation  ? 

A.  Yes;  the  local  assessor  or  tax  collector  cannot  assess 
these  bonds  as  personal  property. 

It  would  seem  from  this  statement  that  the  article  is 
wrong,  and  I  am  passing  this  on  for  the  information  of 
the  Journal  and  its  readers.  Ross  Bowles. 

East  St.  Louis,  111.,  Oct.  15,  1917. 

[Mr.  Bowles  is  right.  The  article  referred  to  in  the 
Oct.  6  issue  should  read  "except  estate  taxes"  and  not 
"except  state  taxes." — Editor.] 


Observations  in  Attracting  Capital 

From  time  to  time  I  have  read  in  the  Journal  sketches 
on  the  subject  of  getting  capital  for  mining  ventures. 
The  article  by  J.  F.  Kellock  Brown  in  the  issue  of  Sept. 
1  seems  to  describe  the  situation  very  well  indeed.  But 
it  appears  that  he  has  overlooked  the  fellows  in  the 
Lake  Superior  region  who  have  for  sale  iron-ore  lands 
of  real,  prospective,  or  doubtful  value.  The  multitude 
of  vendors  and  the  variety  of  their  modes  of  approach 
is  truly  amazing,  even  to  one  of  some  experience.  Most 
all  of  them  have  wonderful  embryonic  propositions  that 
will  yield  fortunes,  but  need  money  in  divers  amounts 
to  start  things.  It  may  be  set  down  as  axiomatic,  that, 
in  90%  of  the  approaches  to  capital,  the  vendor  is 
either  dishonest,  visionary,  or  just  a  plain  fool. 

The  real-estate  dealer  who  has  for  sale  a  large  tract 
of  land  in  northern  Minnesota,  Wisconsin,  or  Michigan 
has  also  numerous  "talking  points,"  one  of  which  in- 
cludes the  well-known  and  familiar  story  of  the  place  or 
places  on  the  tract  where  the  compass  will  not  work. 
In  his  mind  this  adds  at  least  $5  per  acre  to  the  value 
of  the  lands.  Moreover,  the  dealer  always  tells  of  the 
developments  in  opening  an  iron  mine  anywhere  within 
T,  radius  of  50  miles  of  the  particular  lands  he  is  oflfer- 
■.V.    For  that  reason,  the  lands  must  have  merchantable 


iron  ore.  Then  as  a  clincher  to  his  sales  argument 
comes  the  deposit  of  bog  iron  ore.  This  deposit  is  large 
and  of  high  grade.  Samples  are  then  shown  and  analy- 
sis card  of  high-grade  iron  ore  presented.  The  sample 
of  bog  ore  looks  to  be  typical  of  such  deposits  and  the 
analysis  to  be  of  an  ore  from  any  one  of  the  Lake  Su- 
perior districts.  Usually,  as  a  personal  favor  to  you, 
the  dealer  can  cut  his  price  20% — it  will  remain  any- 
where from  50  to  500%  higher  in  price  than  its  true 
value  as  wild  land.  Sometimes,  for  the  sake  of  making 
his  appeal  stronger,  the  broker  will  insist  on  getting  an 
interest  in  the  fee-simple  title  or  at  least  in  the  mineral 
rights.  In  about  99%  of  such  proposals,  capital  is  in 
for  a  skinning  if  it  is  not  keen  enough  to  see  the  knife. 
In  the  hundredth  case  the  knife  can  not  be  seen,  but 
will  be  felt  if  one  is  patient. 

Next  on  the  list  comes  the  fellow  who  has  had  some 
experience  either  as  an  explorer,  diamond-drill  hand  or 
miner.  He  is  usually  a  rank  visionary  and  to  be  com- 
pared with  the  ignorant  prospectors  of  the  West.  The 
fellow  is  honest,  sincere  and  hard  to  convince  that  his 
samples  are  of  lean-iron  formation;  that  his  prospect  is 
situated  in  an  area  that  has  been  studied  and  explored 
by  competent  men  and  methods  and  found  to  be  com- 
mercially worthless.  He  knows  himself  to  be  ignorant 
and  is  therefore  suspicious.  The  chap  departs  with  the 
fear  in  his  heart  that  he  has  disclosed  a  good  thing  to 
you,  and  that  through  the  mysterious  power  of  money 
you  will  somehow  take  his  valuable  prospect  away  from 
him. 

The  mining  men,  the  chaps  with  the  technical  knowl- 
edge, can  be  immediately  set  down  as  being  either 
scoundrels  or  honorable  men.  Sad  to  relate,  the  former 
are  in  the  majority.  They  are  easy  to  recognize,  for 
their  schemes  have  all  the  earmarks  of  crooked  propo- 
sitions. Perhaps  his  proposition  is  a  bit  smoother  than 
the  gold  mine  of  the  stock  salesman,  but  the  essential 
point  is  a  thousandfold  return  on  a  comparatively  small 
initial  investment.  The  capital  is  to  be  used  in  develop- 
ment or  exploration,  as  the  case  may  be,  under  the 
direction  of  one  of  his  friends.  This  friend  has  a  great 
record  as  a  developer  of  mines,  etc.  The  fellow  neglectfi 
to  state  that  the  friend  is  his  silent  partner  in  his  at- 
tempt to  "bleed"  the  capitalist. 

In  contrast  to  the  others  is  the  honorable,  intelli- 
gent chap  with  a  legitimate  proposition.  He  will  come 
in,  lay  his  samples,  data,  and  maps  out  on  the  table, 
.state  his  proposition  briefly  and  concisely,  and  ask  you 
to  think  it  over.  He  willingly  gives  you  ample  time  to 
make  a  decision.  Never,  though,  will  he  offer  personal 
references  as  to  his  character,  but  will  gladly  "come 
through"  when  asked  for  them.  If  at  the  end  of  a  rea- 
sonable time  you  decide  not  to  venture,  he  will  return 
for  his  stuff,  chat  a  while  and,  as  he  leaves,  remark  with 
confidence,  "You  have  turned  down  a  good  thing.  Good 
day."  John  R.  Roberts. 

Minneapolis,  Minn.,  Sept.  10,  1917. 
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Personals 


Edwin  J.  rollint),  of  I^uluth,  Minn  ,  has 
returned  from  an  examination  trip  in  Colo- 
rado   and    Nevada 

John  Spward  has  returned  from  a  trip 
to  Tieonderoga.  N.  Y..  where  he  has  been 
on  professional  business. 

i.  B.  Tyrrell,  of  Toronto.  Ont,  has  re- 
turned from  a  trip  of  several  weeks  to 
Newfoundland   and    Nova    Scotia. 

Rnrr  J.  French,  engineer  for  the  Cinco 
Minas  company  at  Magdalena.  Jalisco, 
Mex.,  paid  a  recent  visit  to  New  York. 

E.  S.  Baxtin  is  lecturing  on  geology  at  the 
Massachusetts  Institute  of  Technolog>-  dur- 
ing the  absence  of  Waldemar  Llndgren. 

March  F.  Chase  has  been  summoned  to 
Washington  by  >Ir  Baruch  to  assist  the 
War  Trade  Board,  as  expert  in  sulphuric 
acid. 

John  RuKsell  is  assistant  superintendent 
of  the  Monclova  unit  at  Monclova.  Coah.. 
Mex.  for  the  American  Smelting  and  Re- 
fining Company. 

Bvron  M.  Johnson,  engineer  with  the 
American  Smelting  and  Refining  Co.  has 
been  transferred  to  the  company's  property 
at    Matehuala.     San     Luis     Potosi.    Mexico. 

T.  J.  Coulter,  of  Duluth.  Minn.,  and  K.  A. 
Srpark,  chief  chemist  of  the  Oliver  Iron 
Mining  Co.  have  been  investigating  the 
.\thapapuskow  district,  north  of  The  Pas. 
Manitoba. 

W.  N.  Tha.Ter  recently  returned  to  Cm- 
cinnati  after  several  weeks  in  the  'Wyoming 
oil  fields,  and  will  spend  the  next  two  weeks 
in  geological  investigations  on  the  Vermilion 
Range.  Minnesota, 

H.  X.  Blakr,  former  assistant  superin- 
tendent of  the  foundry  of  the  Anaconda 
Copper  Mining  Co..  at  Anaconda.  Mont  . 
has  been  commissioned  a  major  and  will 
shortly  report   for   duty    in   ordnance    work. 

S.  Tamaki,  superintendent  of  the  Tsudo 
copper  mine  at  Ashio.  Japan,  and  H.  Toy- 
oda,  a  Japanese  mining  engineer,  are  in- 
vestigating the  mining  and  milling  methods 
employed  in  the  Cobalt  and  Porcupine 
camps. 

F.  I..  Ranitome,  of  the  Vnlted  States  Geo- 
logical Survev.  will  take  up  the  studies  per- 
taining to  quicksilver,  which  work  has  been 
handled  by  H.  D.  McCaskey  for  several 
years  The  change  is  made  to  allow  Mr. 
McCa.-fkey    more     time     for     administrative 

vork. 

Henry  A.  Wenfworth  has  been  appointed 
a  vice-president  of  the  American  Zinc. 
Lead  and  Smelting  Co.  He  will  take  charge 
of  the  exploration  department  recently 
formed  for  investigating  new  properties. 
proces.ses.  etc..  which  may  be  offered  to  the 
company. 

Jamra  Furman  Kemp  has  replaced  Whit- 
ney I,ewl«  in  the  Arm  of  Hiiger.  Bates  & 
Lewis,  petroleum  and  mining  geologists,  of 
Tulsa.  Okla  .  Mr  I^wis  having  accepted  a 
commission  in  the  Knginecr  odlci^rs  Re- 
serve Corps  The  firm  is  now  known  as 
Hager.   Bates  &   Kemp. 

Charlea  W.  Merrill,  of  San  Francisco,  who 
recently  Joined  the  staff  of  the  Food  Ad- 
ministration in  Washington,  will  direct  the 
work  of  the  newlv  formed  division  of  chemi- 
cals This  division  will  endeavor  to  find 
and  control  chemicals  used  In  insecticides, 
preservatives,  refrigeration,  and  fertilizers. 
and  In  p.irtlcular  to  increa.se  the  production 
of  sulphuric  acid  on  which  the  preparation 
of  sUTierphosphatPS  flepends 


Obituary 


nm 


Jamen  B.  riecclr,  owner  of  mine  prop- 
erties on  the  Vermilion  Range.  In  Minnesota, 
died  at  his  home  In  Minneapolis  on  Oct. 
'1,   aged    83    years 

4a**ph  T.  fioodman,  editor  and  owner 
cf  the  "Territorial  Knterprlse"  at  Virginia 
<'lty.  Nev .  In  the  early  Conwtork  days, 
died  In  Ban  Francisco  on  Oct.  1,  aged  80 
>ear» 


Societies 


American    Soclely    of    CIrll    Kn«lneer.  — At 

a  mc-tlnc  fi<-"'i  In   Vcv  York  on  <  >ct    17.  the 

fr,"    lied:       "Tieten- 

I  ■  IV    Oullels    a.>< 

\,  l.y    the    lale    II 

M  lUc    Phenomena 

an. I    iM- ■■.    ..i.. -..•.,,.«    Flood    Water 

in     the     J^Hii     llernardin..     Ilasin,     Southern 
•  iailfornla."  by  A.    L.   Sonderegger. 


Industrial  News 


E.  L.  Hawes,  engineer-salesman  with  the 
Inger.soll-Rand  Co.  at  Duluth.  Minn  .  is  in 
the  Kast  inspecting  some  of  the  company's 
plants. 

Macleod  Co.,  Cincinnati.  Ohio,  maker.s 
of  sand-blast  equipment  and  metallurgical 
furnaces,  have  enlarged  their  plant  and 
increased  their  cai)ital  to  JlOrt.flno  in  order 
to  take  care  of  the  rapidly  expanding 
busine.'<s. 

Stehbins  l>rv  Concentrator.  Los  Angeles. 
Calif,  announces  that  it  made  shipment  on 
Oct  9  of  a  carload  of  concentrators  and 
other  machinery  for  a  .lOO-ton  plant  to  be 
erected  bv  the  Red  Cloud  Consolidated 
Mines  Co  .'  of  Yuma,   .\rizona. 

Indiana  l,Bboratorie»  Co.,  Hammond,  Ind.. 
announces  the  opening  of  a  sampling  and 
analvtical  laboratory  in  the  Phillp.sburg. 
Mont.,  manganese  district ;  also  the  erection 
of  a  laboratory  and  sampling  plant  at  Ham- 
mond, which   it  is   now  occupying. 

Maritime  Motor  Car,  Ltd.,  of  Vancouver. 
B.  C.  is  manufacturing  for  Canada  the 
Lillv  Hoisting-Kngine  Controller  developed 
by  W.  J.  Lillv  at  the  .\naconda  mines  in 
Butte  J.  T  Lilly,  a  brother  of  the  in- 
ventor, is  looking  after  the  installations  in 
the    I-iominion. 

Pacific  Electro  .Metals  Co.  has  been 
formed  to  manufacture  silico-manganese. 
The  company's  plant  is  at  Bay  Point  near 
San  FrancL-ico.  Calif.  Low-grade  California 
manganese  ores  will  be  used  and  an  alloy 
containing  fid';  mangane.se  and  '!»'',  silicon 
will   be  made. 

Valcan  Steel  Products  Co.  has  opened  an 
office  in  Havana,  to  care  for  its  rapidly 
growing  business  in  Cuba.  G.  O  Simpson 
is  in  charge.  In  connection  with  this  oflice. 
there  will  be  maintained  a  permanent  ex- 
hibit of  machinery  and  steel  and  iron 
products,    in   which   the  company   deals. 

"85 ',V  Magnesia"  and  Heat  Insolation — 
Magnesia  Association  of  America.  "O'J  Bul- 
letin Bldg..  Philadelphia.  Penn.  Booklet. 
Pp.  40  ;  6x9  in.  ;  illustrated,  .\  study  of 
the  cause  and  prevention  of  heat-losses  in 
the  transmission  of  steam  for  power  or 
heating  purposes  and  a  description  of  the 
manufacture  and  application  of  "85 '"  Mag- 
nesia" coverings. 

I'nion  Smelting  and  Refining  <'o.,  second- 
ary smelters  and  manufacturers  of  solder. 
Is  building  a  modern  plant  on  its  11-acre 
tract  In  Newark.  N.  J.  The  main  building 
Is  of  steel  and  brick  and  is  11"  x  4!>(i  ft. 
All  material  within  the  plant  iiroper  is  to 
be  handled  by  traveling  cranes.  The  plant 
has  been  so  designed  as  to  allow  future  ex- 
pansion and  will  be  in  full  o|)eratioii  by 
the    end    of    the    year. 


Trade  Catalogs 


Sullivan  Diamond  Core  Drills.  Sullivan 
Machinery  Co.  Chicago.  Ill  Catalog  No. 
69.       Pp.    63  ;    6x9    in  ;    illustrated 

Form  Q  Squirrel-Cage  Induction  Motor. 
Croiker-Wheeler  Co  .  Ampere,  N  J  Bulle- 
tin No.    180.      Pp.    4;   SixUiii  ;   illustrated. 

Electric  Mine  Hoists.  The  Wellman- 
Seaver-Moritan  Co  .  Cleveland.  Ohio  Bulle- 
tin No.    5.      Pp     1'.;;    SJxU   in,;    Illustrated. 

Steam  and  Klectrir  Shovels,  Dredges. 
Vnloadera,  Etc. — Marion  Steam  Shovel  Co.. 
.Marion.  Ohio.  Catalog.  Pp.  B6  ;  61  x  8 
In.  ;    Illustrated 

SDlllvan  Submarine  Hock  Drill*.  Sulli- 
van .Machinery  Co.  122  S.  Michigan  Ave.. 
Chicago.  III.  Bulletin  TO-K.  Pl>.  1«  ;  6  X  9 
In.;    Illustrated. 

Duplex  Piston  Pattern  Pumps.— Worth- 
Ington  Pump  and  Machinery  Corp.  IIB 
Broadway.  New  York  Bulletin  W3n8.  Pp 
62;    6x9    In.;    Illustrated 

I.oromnliTrs  for  Industrial  and  Contrar- 
«OT«"  Service.  -The  llnld»ln  l.<»-omotlve 
Works,  Philadelphia.  Penn  Record  No. 
86.     Pp    10;  «  X  9  in  ;  Illustrated, 

Sulllran  Rock  Drills,  Tripods,  Cnlnmnii 
and  Bar.,  etc.  Sullivan  Machinery  Co.  122 
S  Michigan  Ave.  Chicago,  III  lliilletln 
70-r>       Pp     18;  6  X  9  In   ;  Illustrated 

Bremer-Wall«  Corporallon  annoiinces 
that  it  can  now  supniv  aluminum  sheets 
rolled  at  lis  new  plant  nt  St  Umls,  Mo. 
and  tnakes  a  sneclnltv  ..f  rolling  them  to 
ppeclflcations  within  n  few  weeks  after  re- 
ceipt of  order ;  II  is  now  ready  to  accept 
contracts  to  the  end  of  1918  It  can  also 
Kupply  aluminum  powder  made  nt  Its  own 
plant,  which  has  a  cnpncKy  of  Bono  lb 
dnlly 


Edison  ."Storage  Batteries  for  Vse  in  Stor- 
age Battery  Locomotives.  Edison  Storage 
Battery  Co..  Orange,  N.  J,  Bulletin  No. 
608.      Pp.   24  ;   6  X   9  in.  ;  illustrated. 

Outside  Packed  Plunger  Pattern  Pumps. — 
Worthington  Pump  and  Machinery  Corp.. 
115  Broadwav,  .N'ew  York.  Bulletin  W- 
400.       Pp.    32  ;    6    X    9    in,  ;    illustrated. 

Jeffrey  Stepped  Multi-Bladed  Fans  for 
Mine  Ventilation.  The  Jeffrey  Manufac- 
turing Co..  974  North  Fourth  St..  Columbus. 
Ohio.  Catalog  .N"o  229.  Pp  24;  6x9  In.; 
illustrated.  This  describes  complete  line  of 
centrifugal  mine  fans  and  shows  t>'pical 
arrangements  of  .same. 


I'nited  States  i>atent  si>ecifications  listed 
below  may  he  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  I)atents  are  su|iplied  at  40c.  each. 

Automatic  .Mine  Door.  James  C.  Allan. 
Riddlesburg.  Penn.  (C.  .S.  No.  1.242.411; 
Oct.  9.   1917.) 

Briquetting  .Machine.  Christian  Korte. 
Leeds.  England,  assignor  of  two-thirds  to 
Cambells  and  Hunter.  Limited.  Leeds.  Eng- 
land.     (V.   S.    So.    1.242.704;   Oct.    9,    1917.) 

Calcium  and  Magnesium — Method  of  Sep- 
arating Calcium  from  Magnesium  contained 
in  Saline  Solutions.  Charles  Glaser,  Balti- 
more. Md.  IC  S.  No.  1.242.434:  Oct.  9. 
1917.) 

Compressors  —  .\pparatus  for  Operating 
the  Blowoff  Valves  of  Centrifugal  Com- 
pressors or  Pumps.  Hans  Guyer.  Zurich. 
Switzerland,  assignor  to  .Aktiengesellschaft 
r>er  Maschinenfabriken  E.-scher.  Wyss  &  Co.. 
Zurich.  Switzerland.  (U.  S.  No.  1.241.372: 
Sept.    25.    1917.) 

Concentration — Process  of  Concentration 
of  Metalliferous  Ores.  Selden  Ir>vin  Claw- 
son.  Salt  Lake  City.  I'tah.  (C  S.  No. 
1.240.824  :   Sejit.    25.    1917.) 

Dump  Car.  John  O.  Neiklrk.  Lombard. 
111.,  assignor  to  Rodger  Ballast  Car  Co. 
(C.   S.   No.    1.242.226;  t)ct.   9.   1917.) 

Klertriral  Distilling  .Apparatus.  Charles 
H.  Fulton.  St.  Louis.  Mo.,  assignor,  by 
mesne  assignments,  to  Metallurgical  Lab- 
oratories. Incorporated.  Chicago.  111.  (V.  S. 
Nos.  1.242.337:  1.242.338;  1.242.339:  1.242.- 
340  ;   Oct.    9.    1917.) 

Electric  Furnace — Electric  Metallurgical 
Furnace  and  Xlethod  of  Operating  the  Same. 
William  E.  Moore.  Pittsburgh.  Penn.  (C.  S. 
No.    1.242.464  ;   Oct.    9.    1917.) 

Electric  Furnaee.  Irving  R.  Valentine. 
Schenectady.  N.  Y..  as.signor  to  General 
Electric  Co.  (U,  S.  No.  1.242.275;  Oct.  9. 
1917.) 

Elrctrlc-Fumare  Contral.  John  A.  Seede. 
Schenectadv.  N.  Y..  assignor  to  General 
Electric  Co.  ( C.  S.  No.  1.242.250:  Oct.  9. 
1917,) 

Electrode  Holder.  Raymond  O.  Jack.son. 
St.  Louis.  Mo.,  assignor,  by  mesne  assign- 
ments, to  Metallurgical  Ijihoratories.  Incor- 
liorated.  Chicago.  III.  (U.  S.  No  1.242.554  ; 
Oct.   9.   1917.) 

Filtering  Process.  Mark  R.  Lamb.  San- 
tiago. Chile,  a.sslgnor  to  AlUs-Chalmers 
Manufacturing  Co..  Milwaukee,  Wis,  (U.  S 
No,    1.242.355;  Oct,   9.   1917) 

nrlndlnc  Mill.  John  W  Cover.  Tacoma. 
Wash,      <V.  S.   No.   1.242.423;  Oct.  9.   1917  ) 

Hammer  Drill.  George  H,  Gilman.  Clare- 
mont.  N,  H..  assignor  to  Sullivan  Machlnerv 
Co..  Boston.  .Mass.  (C  S.  .\o,  1,242,882; 
Oct.  9.   1917.) 

Hoist  Signal — System  of  Signaling  fr>r 
Mine  Hoists.  Max  A.  Whiting.  .Schenec- 
tady. N,  Y,,  a.sslgnor  to  General  Electric  Co. 
(C,   S.    No.    1.242.625;    Oct.    9.    1917.) 

Iron  and  Steel — Process  for  the  Treat- 
ment of  Iron  or  Steel  Albert  Haves.  Neur 
York  (IV  S  Nos  1.241.112.  1.241.113; 
Sept.    25,    1917) 

Making  Pig  iron  In  Electric  Furnace 
Ernest  Humbert  Welland.  Ontario.  Can- 
ada.     (IV    S     No     1.242.442;   Oct.   9.    1917. 

Mine  Doors.  Means  for  Automatically 
i"»l>ening.  Albert  M,  Hopper  and  .lames  m 
lli>l>|>er.  Pittsburg.  Kan.  (U.  S.  No.  1.242,- 
190:  Oct.   9.   1917.) 

Mineral  Wool.  .\rt  of  Making.  William 
Fav.  St  Louis,  Mo  <U.  S.  No.  1,242.537: 
Oct     9,    1917  ) 

Roasting  Fnrnare.  Andrew  W.  Living- 
ston. Oakland,  Calif  (C,  S.  .Vo.  1.242.45.^  . 
Oct    9,   1917  ) 

Smelling  Process  and  Ap|>aratn(i.  Ezrn 
A  Mathers.  New  York.  \  Y  (C  S  N' 
1.212, 833  ;   Oct     9.    1817  ) 

Tunneling.  Thomas  Malcolm  McAIplne. 
Westmlnnter,  London,  England.  (U.  S.  No 
1.242.217  ;   Oct.    9.    1917  ) 
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SAX  FRANCISCO — Oct.  20 
Califurnia  Petroleum  Frodurtion  in  Sep- 
tember from  all  fields  totaled  8.344.679  bbl.. 
a  decrease  of  217.442  bbl.  from  August.  The 
daily  average  yield  of  the  wells  was  about 
•-000  bbl.  greater  than  in  August,  but  this 
was  due  to  the  increase  in  one  well  in  "Whit- 
tier-FuIlerton  field,  which  increased  4  500 
bbl.  daily.  The  September  shipments 
amounted  to  8.912,233  bbl.,  a  decrease  from 
August  of  985.577.  The  stocks  on  hand 
on  Oct.  1  amounted  to  34,800.198  bbl. 
against  35.367,742  on  Sept.  1.  In  Septem- 
ber. 76  wells  were  completed,  an  increase 
of  14  over  August ;  63  new  rigs  were  in- 
stalled, an  increase  of  2  over  August  :  372 
wolls  were  being  drilled,  a  decrease  of  12 
from  August.  The  increased  demand  for 
new  development  is  generally  recognized 
among  oil  men.  Regardless  of  the  unset- 
lied  leg:islation  affecting  the  industry  there 
is  a  d'sposition  to  improve  every  oppor- 
tunit}'  for  the  advancement  of  development 
b.v  the  starting  of  new  wells.  In  the  first 
half  of  October,  drilling  was  begun  on  13 
new  wells,  making  the  total  for  the  9J 
months  of  the  year.  821,  as  reported  by  the 
oil  and  gas  supervisor  of  the  State  Min- 
ing Bureau.  Discussions  at  various  meet- 
ings of  the  deputy  supervisors  and  dis- 
trict boards  indicate  a  strong  tendency 
tmvard  enforcement  of  the  law  regulating 
the  drilling  and  ntaintenance  of  wells  for 
protection  from  water  infiltration.  The 
Coalinga  district,  however,  has  failed  to 
organize ;  but  no  reason  for  this  failure 
to  comply  with  the  law  has  been  made 
public.  it  is  possible  that  a  test  of  the 
constitutionality  of  the  law  is  contemplated. 
Xo  other  district  is  reported  to  ha\"e  ob- 
jected to  full  compliance  with  legislative 
requirements.  AVhether  or  not  there  may 
be  found  legal  flaws  in  the  Act  there  i.s 
no  question  that  full  compliance  with  its 
provisions  will  result  in  large  benefit  to 
field  operation.  Further,  there  is  no  ques- 
tion as  to  the  sincere  purpose  of  the  state 
mineralogist  and  the  oil  and  gas  super- 
visor to  accomplish  beneficial  results  with- 
out detriment  to  any  field,  district  or  opera- 
tor. If  the  law  should  be  found  faulty,  the 
fault  may  be  remedied  by  legislative  ac- 
tion, and  strict  obedience  to  its  essential 
requirements,  will  the  sooner  disclose  any 
possible  fault. 

BUTTE — Oct.  20 

liberty  I.oan  Subscriptions  for  this  dis- 
trict are  well  in  advance  or  the  allotted 
amount,  according  to  returns.  Butte  was 
allotted  $2,800,000  and  up  to  close  of  bank- 
ing hours  on  Oct.  20.  had  subscribed  $3.- 
600.000.  Anaconda  company  wa.s  reported 
to  have  made  a  local  subscription  of  $1,100.- 
000.  and  $2,500,000  for  entire  state.  Mon- 
tana Power  Co.  subscribed  $125,000  for 
Butte  and  $500,000  for  the  state.  C.  F. 
Kelley.  managing  director  of  the  Anaconda, 
subscribed  $25,000.  Butte  &  Superior  sub- 
scribed   $200,000    and   employees,    $37,000. 

Miners  Responsible  for  Coal  Shortage  in 
Montana  according  to  the  report  submitted 
Oct.  13  to  Governor  Stewart  by  State  Labor 
Commissioner  Swindlehurst.  It  is  stated 
that  many  miners  cannot  be  induced  to 
work  long  enough  to  get  out  a  surticient 
amount  of  coal  to  meet  the  demand.  In 
many  of  the  state's  coal  mines,  miners  earn 
from  $6  to  $12  per  day  in  from  four  to 
six  hours'  work,  due  to  the  liberal  con- 
tracts the  men  have  secured  from  the  oper- 
ators. As  a  result  it  seems  impossible  for 
the  operators  to  keep  the  men  in  the  mine 
after  having  earned  that  much,  although 
under  the  agreement  they  are  expected  to 
work  a  full  eight-hour  day.  While  this 
does  not  make  for  elficiency.  the  operators 
are  powerless  to  prevent  the  men  leaving 
the  mine  at  any  time  they  may  choose, 
and  are  practically  compelled  to  start  hoist- 
ing them  before  noon  and  continue  this 
intermittently  until  quitting  time.  This  in 
itself  interferes  materially  with  the  hoisting 
of  coal  and  greatly  reduces  production. 
The  report  further  states  that  a  large  per- 
centage of  the  miners  are  co!itrolled  by 
methods  which  are  socialistic  and  anarch- 
istic and  are  therefore  not  amenable  to 
reasonable  demands  on  the  part  of  the  op- 
erators. What  action  the  governor  or  the 
Federal  officers  will  take  to  remedy  the 
situation,  has  not  yet  been  made  public. 
That  something  must  and  will  be  done 
seems    certain,    however. 


SALT    I,.\KE    CITY — Oct.    SO 
Car    Sliortae:e    and    Smelter    Embargo    are 

being  felt  by  Tintic  operators  and  have 
complicated  the  situation  from  which  the 
district  is  suffering.  When  the  mines  have 
in  prospect  the  delivery  of  accumulated 
ores  the  shortage  of  railroad  cars  prevents 
shipment.  It  is  the  feeling  in  the  camp 
that  the  favorable  weather  should  be  made 
use  of  for  marketing  the  ores  of  the  camp, 
as  in  the  winter  there  is  always  more  or 
less  difficulty,  even  under  normal  conditions. 
All  through  last  summer  lead  ores  pro- 
duced in  the  intermountain  country  prob- 
abl.v  exceeded  the  smeltery  capacity  by 
about  20';.  Lead  ores  are  still  being 
offered  but  it  is  likely  that  the  recent  drop 
in  price  will  curtail  shipments.  Various 
embargoes  by  the  smelters  have  been  neces- 
sary. The  lead  smeltery  of  the  American 
Smeltmg  and  Refining  Co..  at  Murray,  had 
an  embargo  on  for  about  six  weeks  or 
from  Sept.  1  to  Oct.  10.  and  is  getting  con- 
gested again.  The  United  States  Smelting 
Co.  at  Midvale  had  an  embargo  from  Sept. 
2  to  Sept.  20,  and  will  have  a  new  embargo, 
starting  Oct.  20  of  indefinite  duration.  Both 
of  these  embargoes  were  caused  by  the 
railroad  companies  not  being  able  to  fur- 
nish enough  cars.  There  is  a  large  num- 
ber— 250  to  300  cars  or  more — constantly 
under  load  and  tied  up  in  the  yards.  The 
embargo  is  on  all  kinds  of  ore.  including 
contracts,  but  excludes  fiuxes  and  mill  ores. 
Large  stockpiles  have  been  accumulated. 
The  International  smeltery  at  Tooele  had 
an  embargo  on  from  May  19  to  Aug.  24. 
but  has  had  no  embargo  since  Xeither 
the  lead  nor  the  copper  furnaces  at  this 
plant  are  being  operated  at  capacity,  owing 
to  lack  of  fuel.  It  has  been  imi>ossible  to 
operate  the  copper  furnaces  at  capacity  for 
some  time  on  this  account.  The  coal  short- 
age has  existed  on  and  off  for  the  last 
year  and  a  half. 

rEADVILLE — Oct.  18 
Iron  and  Manganese  Discoveries,  mainly 
in  the  Down  Town  area,  have  opened  such 
extensive  deposits  that  the  production  of 
these  ores  is  rapidly  becoming  an  import- 
ant factor  in  the  output  of  the  district. 
Stimulated  by  a  high  market,  both  for  sil- 
ver-bearing iron  and  for  fair-grade  man- 
ganese, development  has  speedily  .spread  to 
the  old  properties  of  the  Down  Town  area — 
many  of  them  abandoned  long  ago — and  to 
newer  enterprises  in  other  sections  of  the 
district,  where  the  presence  of  these  ores 
has  more  recently  been  discovered.  Opera- 
tions at  14  iron  or  manganese  properties 
have  been  started  during  the  year.  and.  with 
the  exception  of  the  Davis  shaft  on  Frver 
Hill,  which  was  sunk  from  surface  last 
spring,  all  of  them  are  mines  prominent  in 
the  early  days  of  the  district  but  which 
have  been  idle  for  many  years.  Of  this 
number,  six — the  Bohn.  Grey  Kagle.  P.  O. 
S.,  Xorthern,  Carbonate  and  Seneca — are 
in  the  so-called  Down  Town  area,  with  the 
Penrose,  which,  although  active  for  two 
years,  began  production  only  a  few  months 
ago.  Important  among  the  others  are  the 
Blaine.  O.  K.  and  Davis  .shafts  on  Frver 
Hill,  the  Bulls  Eye  on  Iron  Hill,  and  the 
Nisi  Prius  Xos.  1  and  2.  on  Rock  Hill. 
These  mines  now  have  a  combined  output 
of  iron  and  manganese  amounting  to  425 
tons  daily.  The  majority  of  them  are  just 
entering  the  productive  stage  and  will 
double  their  output  before  the  end  of  the 
year.  Previous  to  the  marked  increase  in 
development  of  such  ores,  the  output  of  the 
district  was  675  tons  daily  and  was  ex- 
tracted from  13  mines,  notably  the  Star 
properties  on  Carbonate  Hill,  including  the 
Ladder.  Star  Xo.  5,  Porter,  Waterloo  Xos. 
1  and  2.  Yankee  Doodle.  Catalpa  and  Cres- 
cent. The  Home  Extension  in  the  Down 
Town  area,  the  All  Right  and  Jason,  on 
Poverty  Flats,  the  Penn.  on  Breece  Hill, 
and  the  Little  Chief,  on  Frver  Hill,  com- 
pleted the  list.  At  this  time,  the  total 
production  of  iron  and  manganese  from 
Leadville  mines  is  1100  tons  daily,  prac- 
tically double  that  of  a  year  ago.  In  grade, 
the  material  varies  from  a  low  product  to 
ore  that  is  now  considered  fair.  The  ore 
just  opened  in  the  Down  Town  area 
is  the  best  of  the  recent  discoveries,  par- 
ticularly in  the  Bohn  and  Grey  Eagle. 
The  Bohn  shoot,  which  has  been  developed 
to  a  distance  of  60  ft.  long  and  20  ft.  high 
without  reaching  the  limits  of  the  ore.  is 
rich   in   manganese  and   iron.      Assays  show 


the  ore  to  contain  40%  manganese,  IT/, 
iron,  and  from  6  to  8','r  silica.  The  deposit 
IS  the  largest  discovered  in  the  district 
recently.  An  output  of  50  tons  dailv  is 
now  being  maintained  and  ^vilI  be  doubled 
withm  the  next  few  weeks  At  the  Grev 
Eagle,  two  other  large  shoots  have  been 
oi>ened  on  the  500-ft.  level  One  of  them, 
an  immense  body  of  manganese,  is  stated 
to  contain  from  32  to  38 Tc  and  as  low  as 
I'.i  silica.  The  other  is  an  e.xtensive  shoot 
of  iron  carrying  from  10  to  18  oz.  silver 
to  the  ton.  Work  is  now  under  way  to 
uncover  still  another  deposit  on  the  58"0-ft 
level,  near  the  old  Bison  shaft.  Like  the 
Bohn.  this  property  is  just  beginning  to  pro- 
duce steadily  and  is  now  putting  out  50 
tons  daily.  This  tonnage  will  be  greatly 
mcreased  as  development  proceeds.  The 
Penrose  is  now  producing  100  tons  of  iron 
and  manganese  from  several  large  stopes 
recently  opened  in  the  upper  workings 
This  property  of  the  Down  Town  Mines  Co 
IS  shipping  four  distinct  kinds  of  ore — iron 
manganese,  zinc  carbonate  and  lead-zinc 
sulphide,  with  a  combined  output  of  200 
tons  daily.  The  Xorthern  shaft,  operated 
by  the  Dold  Jlining  Co..  is  another  prop- 
erty m  the  Down  Town  area  that  is  just 
entering  upon  steady  production.  A;  a 
depth  of  800  ft.  bodies  of  iron  and  man- 
ganese have  been  opened  from  which  a  pres- 
ent output  of  25  tons  is  maintained.  At 
the  Seneca  and  Carbonate  properties  a 
good  manganese  product  is  being  mined 
and  silver-iron  orebodies  are  being  devel- 
oped These  are  the  most  important  among 
the  new  discoveries  made  this  year,  and 
form  the  group  from  which  the  big  output 
of  iron  and  manganese  ores  will  be  ex- 
tracted in  the  future.  Of  the  old  produc- 
ers the  Star  proiwrties  on  Carbonate  Hill 
have  been  shipping  iron  and  manganese  ore 
steadily  from  the  Ladder,  Star  X'o  5  and 
Porter  shafts :  a  combined  output  of  300 
tons  of  manganese  is  now  being  hoisted 
daily.  The  total  production  of  the  83  pro- 
ducing mines  in  the  Leadville  district  is 
placed  at  approximatelv  61.000  to-is  a 
month  at  the  present  rate. 

W.\LL.\CE,    IU.\HO — Oct.    20 

Bunker  Hill  &  Sullivan's  Second  Furnace 
at  the  smeltery  at  Kellogg  was  blown  in 
a  few  days  ago.  The  companv  has  been 
operating  steadily  for  several  months  with 
one  furnace.  A  third  furnace,  completing 
the  plant  as  now  planned,  will  be  blown 
in  about  Xov.  1.  giving  a  capacitv  up  to 
bOO   tons  of  ore  or  concentrates  a   day. 

Subscriptions  for  I.ibert.v  Bonds  are  be- 
ing urged  among  mining  men  in  the  follow- 
ing letter  sent  out  by  Stanly  A.  Easton.  of 
Kellogg,  general  manager  of  the  Bunker 
Hill  &  Sullivan  mine  and  president  of  the 
Idaho  Mining  Association:  "Congress  hav- 
ing saved  hundreds  of  thousands  of  dollars 
to  the  mining  men  of  Idaho  through  the 
enactment  of  the  law  exempting  mining 
claims  from  assessment  work  during  the 
current  year  and  1918.  it  is  up  to  the  min- 
ing men  to  show  their  patriotism  bv  In- 
vesting the  amount  saved  in  the  purchase 
of  Liberty  bonds  You  can  subscribe 
through  any  bank,  but  kindly  see  that  the 
county  chairman  of  the  Libertv  Loan  com- 
mittee of  your  county  is  notified  of  your 
action  and  that  the  mining  industry  receives 
credit," 

PHOENIX,  .\RIZ. — Oct.   18 

Labor  Situation  at  <ilabe  is.  practically 
settled.  The  labor  commission  a|>pointed 
by  President  Wilson  recommended  that  the 
strike  be  called  off  and  the  men  taken 
back  by  the  companies.  The  commission 
n  as  scheduled  to  leave  for  Morenci  on 
Friday  night  to  resume  their  labors  at  that 
l>lace.  Fornial  announcement  regarding 
the  terms  of  settlement  under  which  the 
men  will  return  to  work  is  expected  to 
be  made  by  Secretary  of  Labor,  W.  B. 
Wilson.  The  men  have  been  on  strike  in 
this    district    since    July. 

C.\I.r.'»IET,  MICH Oct.   20 

.\nnual  Report  for  Marquette  County  of 
Mine  Inspector  John  T  Quine  shows  15 
fatal  niine  accidents  for  the  year  ended 
Oct.  1.  Total  accidents  amounted  to  832. 
of  which  261  incapacitated  the  injured 
for  more  than  20  days  and  are  classified 
as  serious  accidents  :  of  these,  205  occurred 
underground.  Of  the  slightly  injured,  488 
were  hurt  underground  Eight  of  the  fa- 
talities   occurred    underground       .\bout    500 
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more  men  were  employed  than  In  the  pre- 
vious year.  Number  of  men  employed  on 
surface  was  1842;  underground.  365.5;  quar- 
ries. 71.  Fatal  accidents  per  1000  men 
encafred  In  the  mining  industry.  2.3.  Num- 
ber of  mines  in  the  county  is  117,  of  which 
35   were   in   operation. 

Coal  Shlpmrnls  Are  ArrivinK  at  a  good 
rate  again,  and  the  copper-mining  com- 
panies in  general  probably  have  80 '^J.  of 
their  winter  needs  already  .it  their  docks. 
The  Mineral  Range  R  R  is  at  present  hand- 
ling a  cargo  of  6000  tons,  brought  to  Port- 
age I..ake  bv  boat,  for  the  Mohawk  and 
Wolverine  mills  at  Gay.  The  (Jay  Harbor 
Is  too  shallow  to  permit  of  the  entrance 
of  heavily  laden  steamers,  and  it  is  there- 
fore impossible  to  ship  the  coal  directly  to 
Gay  by  water.  The  Mohawk  and  Wolverine 
have  large  supplies  on  hand  at  their  mines, 
while  the  Calumet  &  Hecla.  Copper  Range, 
Quincy.  Calumet  &  Hecla  subsidiaries  and 
most  of  the  smaller  companies  are  well 
supplied.  The  Calumet  &  Hecla  always 
brings  in  from  25  to  50^r  more  than  its 
estimated  needs.  It  is  understood  that  this 
company  is  getting  its  coal  this  season  at 
a  remarkably  low  rate  per  ton.  under  $3 
In  fact,  according  to  report  Shipments  of 
copper-bearing  rock  from  mines  to  mills  are 
increasing  slightly,  with  labor  more  plenti- 
ful   at    many    of    the    properties. 

Bailie  .Mining  Co.'s  Tax  Case  against 
Adams  Township  is  scheduled  to  come  up 
before  Judge  O'Brien,  in  the  circuit  court 
on  Nov.  12  The  mining  company  is  seek- 
ing to  recover  taxes  paid  under  protest  in 
1915.  when  its  valuation  was  set  at  $2,600.- 
000.  Supervisor  F  W.  Denton,  of  Adams 
Township,  has  attacked  the  work  of  the 
equalization  committee  contending  that,  be- 
cause of  the  involved  ownership  of  the 
Champion  mine,  the  St.  Mary's  Canal  Co. 
owning  half  the  stock,  it  is  not  equable  to 
base  the  value  of  this  property  on  the 
quoted  value  of  St  Mary's  Canal  Co.  stock, 
nor  is  it  equable  to  assess  the  mine  with- 
out considering  the  stock  It  was  held  by 
other  members  of  the  board  that  the  pres- 
ent method  of  equalizing  the  property  of 
mining  companies,  basing  the  equalization 
on  average  stock  quotations  for  a  year,  is 
a  fair  one.  has  been  in  use  many  years 
and  ha.9  been  approved  by  the  state  tax 
commission.  Mr.  Denton,  who  formerly  was 
the  general  manager  of  the  Copper  Range, 
seeks  to  have  the  taxes  of  the  Copper 
Range  companies  reduced,  it  is  believed. 
The  suit  brought  by  the  Baltic  against  the 
township,  after  protesting  the  taxes,  and  his 
contention  in  regard  to  the  equalization  of 
the  Champion,   would   indicate   this 

nCI.lTTII.  MINN. — Oft.    13 

Hlilpment     of     Ore     on     .MiHaixsippI     River 

from  mines  to  steel  mills  will  be  supervised 

bv  th"  Shipping  Board,  which  will  put   into 

operation    a    lleet    ot    barges.      The    cost    of 


the  project  will  amount  to  about  $3,000,- 
000.  The  purpose  of  the  plan  Is  to  relieve 
congestion  on  the  railroads  and  tratllc  on 
the  Great  Lakes.  On  return  trips,  the 
barges  will  carry  freight  to  Intermediate 
points. 

JOPLIN,    MO. — Oct.    20 

Interest  in  New  Fields  continues.  A  drill 
strike  of  ISCr  blende  east  of  Asbury.  Mo., 
about  14  miles  northwest  of  Joplin,  during 
a  recent  v,-eek,  has  increased  interest  in 
that  field,  and  there  has  been  a  new 
scramble  for  leases.  The  Stoddard  Min- 
ing Co.  has  taken  lea.se  on  400  acres  of 
land  immediately  northeast  of  Columbus, 
Kan.,  and  will  prospect. 

Ontario  Smelting  Co.  announces  it  will 
soon  be  in  the  local  lead-ore  market.  Prog- 
ress on  new  refinery  just  north  of  Quapaw, 
Okla  ,  has  been  delayed,  hut  C.  V.  Jones, 
of  Joplin,  president  of  company,  hopes  to 
have  it  in  operation  in  December.  Buying 
will  he  started  soon  in  order  that  plenty 
of  material  may  be  on  hand  when  needed. 
It  was  originally  intended  to  sell  all  by- 
products of  company  and  ship  the  pig  lead 
to  Canada,  but  now  arrangements  have 
been  made  to  erect  a  large  blast  furnace 
and  run  over  all  slag  coming  from  the 
Jumbo  furnaces. 

Mining  I-and  Transfers  Cnntlnne  in  this 
field,  despite  deterrent  of  poor  market  for 
ore.  U.  D.  Talmage,  of  Joplin.  this  week 
announced  sale  of  a  lease  situated  just 
northeast  of  the  rich  Blue  Goose  mine  tract 
in  Oklahoma  field  to  John  R.  Baker,  trus- 
tee for  investors  of  Fulton.  Mo  Purchase 
price  was  $125,000.  to  be  paid  $2.5.000  at 
regular  intervals  beginning  as  soon  as  $1000 
worth  of  drilling  has  been  done.  This 
lease  is  for  5%,  which  made  it  particular- 
ly attractive.  Talmage  al.so  was  princi- 
pal in  Elk  Valley  Mining  and  Development 
Co.,  which  sold  a  first  lease  on  607  acres 
in  the  Ozark  camp,  north  of  Aurora.  Mo., 
for  $15,000.  and  a  one-fourth  interest  in 
the  company,  the  buyer  being  Boston  inter- 
ests represented  by  B.  J.  Baker. 
TORONTO — Oct.   20 

British  Mira  Supply  has  been  commented 
upon  in  a  recent  report  of  J  E  Ray,  Cana- 
dian Trade  Commissioner  at  Birmigrnham. 
England.  He  notes  that  Canadian  imports 
are  declining  at  a  time  when  British  pur- 
chases are  on  the  increase.  Though  the 
total  imports  of  mica  last  .vear  were  46,643 
cwt.,  as  compared  with  40.565  cwt.  in  1912, 
the  supplies  from  Canada  have  fallen  from 
1078  cwt.  to  879  cwt.  during  that  period. 

niscovery  of  (Jold  reported  in  Eby  Town- 
ship between  three  and  four  miles  west  of 
.S.vastika  A  wide  vein  is  said  to  carry 
visible  gold.  Owing  to  there  being  much 
rock  exposure  a  number  of  quartz  veins 
occur.  The  usual  rush  of  prospectors  has 
taken    place    and    many    claims    have    been 


staked.  Preparations  have  been  made  b> 
some  of  the  claim  holders  to  erect  camp 
buildings  and  proceed  with  surface  explora- 
tions. 

Shirting  of  Attack  on  Flotation  Pat«nt« 
owned  by  Minerals  Separation  has  been 
made  by  Cobalt  mine  owners,  from  the 
former  charges  of  German  alhliation  to  the 
ground  that  the  process  was  not  originally 
available  for  economic  treatment  of  Cobalt 
ores.  The  mine  owners  demand  a  Govern- 
ment investigation  .and  ha^■e  received  the 
endorsement  of  the  directors  of  the  Stand- 
ard Stock  and  .Mining  Exchange  of  Toronto 
As  the  Canadian  government  is  at  present 
undergoing  a  re-organization,  action  on 
their  part  is  likely  to  be  somewhat  delaved. 
but  a.ssurances  have  been  received  from 
Hon.  Frank  Cochrane,  Minister  of  Rail- 
ways, that  in  view  ot  war  requirements  the 
question  will  be  closely  looked  into.  The 
main  contention  of  the  mine  owners  and 
their  supporters  now  is  that  the  flotation 
process  was  perfected  bv  Cobalt  mineralo- 
gists to  suit  the  needs  of  the  district  li 
is  recalled  that  when  a  sample  of  Cobali 
ore  was  tested  in  the  Mineral  Separation 
laboratory  in  England  in  1914,  it  resulted 
in  the  recovery  of  a  concentrate  carrving 
only  43  5  oz  per  ton.  w^ich  was  altogether 
unsatisfactory,  and  that  the  results  now  ob- 
tained are  due  to  the  modifications  of  the 
process  consequent  on  local  research.  Thn 
claims  of  the  Minerals  Separat'on  corpora- 
tion for  ro.valties  dating  back  to  the  period 
when  the  process  was  thus  perfected  an 
stated  to  aggregate  $2,000,000.  and  the  dailx 
royalties  from  present  operations  are  esti- 
mated at  $2000  The  suggestion  is  madt 
that  even  if  the  validity  of  the  patents  i.>^ 
sustained,  the  government  should  purc'.ias*- 
all  Canadian  rights  to  the  process  for  the 
benefit  of  the  mining   industry. 

F.I.  P.VSO — Oct,  20 
Tentative  Kinbargo  Agreement  reached  in 
W'ashington  between  Ambassador  Ignacio 
Bonillas  and  representatives  of  the  t'nited 
States  Government  has  not  been  approved 
by  the  Mexican  go\'ernment.  The  agree- 
trient  specifies  that  shipments  of  gold  and 
silver  would  be  made  to  and  from  Mexico 
However,  what  some  observers  believe 
caused  the  hitch  at  the  last  moment  was 
the  clause  prohibiting  the  reexportation  of 
this  United  States  gold  to  any  other  coun- 
try. The  outcome  of  the  situation  Is  di'fi- 
cult  to  foresee.  At  present,  American  op- 
erating companies  cannot  get  bullion  out 
of  country.  It  is  understood  that  Carranza 
is  preparing  .a  counter  proposition,  but  de- 
tai's  of  what  it  will  he  are  unknown 
Sale  of  6.000,000  pesos  to  the  United  States 
did  not  occur  as  was  expected  The  United 
States  agreed  entirely  to  the  terms  propo.<!ed 
by  the  Mexican  government,  and  it  Is  not 
known  what  caused  the  latter  to  call  off 
the  negotiations 
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AI.ASKA 

crippER  SMIPMENTS  from  AIa.ska  In 
September  amounted  to  19.532  tons  con- 
taining  8.501.806   lb.    copper. 

AI^SKA  TREADWELL  (Treadwell)  — 
Arranging  for  treatment  at  cyanide  plant 
of  concentrates  from  Alaska  Jualln  Mlne-s 
Co.  and  ChicagofT  Mining  Co.  Terms  not 
yet  decided.  At  present  treating  Ready 
Bullion  ro'icentrates  and  "cleanup"  from 
several  mills. 

ALASKA  II.VITEn  (Treadwell)— Ready 
Bullion  ml"e  produced  In  August  816S  tons, 
yielding  121.433;  operating  expenses.  $28,- 
142  ;  operating  loss,  16709  ;  construction  ex- 
penses, $3949;  net  loss,  $10.6.58.  The  700 
fTlaim  mine  produced  no  ore,  23  tons  con- 
centrate being  saved  from  cleanup.  Ready 
HullloT  had  total  of  B29  ft  develoiiment 
work  done  on  4Bn-,  2400-.  and  2fiOO-ft  levols  ; 
Increase  of  stock  of  broken  ore  was  1817 
tons. 

Af,.\BAMA 
rallinnn    foiinly 

AN'NI.STON  STEEL  PRomTTS  Cn  to 
he  formed  by  con.'^olidatlfni  of  Anni*Jton 
.Steel  Co.  Southern  Munlllona  Corporation, 
and  the  .Southern  Manganese  furporation, 
I'ropertv  of  Illinois  Car  and  Equipment  Co. 
now  under  lea.o«  by  Annlston  Steel  Co.  will 
be  purchased  and  buildings  erected. 
Jrfferaon    Coonlr 

TRtTSSVILLK  IRON  CO  (BIrmlnirhAiti) 
— Reopening   Nixon  mines  at  Curdup.   near 


Gadsden;    expects   to   ship    ore    In   .about    10 
days 

GULF  PRODUCING  CO.  (Ulrmingham) 
— Struck  gas  at  230  ft  in  .\l<lrirh  dome 
In  Cahaba  Valley.  Planned  to  drill  several 
more  holes.      C.   A.   Owens,  chairman. 

AUIZON.A 
Maricopa   f'aunt.v 

RED  MOUNTAl.N  CONSOLIDATED 
(Pre.scott) — At  annual  meeting  held  In 
Prescott   voted   to   resume  work  at   once 

N1';W  TE.NNESSEE  (Chloride) — Com- 
pleted lateral  work  on  240-f|  level  ;  sink- 
ing to   5»rt-ft.   level   comi)letcd 

SWANSEA  LEASE  (Swansea)  —  Great 
Western  Smellers  <'or|>oratloii  at  Mayer  Is 
defendant  In  suit  filed  by  Swansea  Lease. 
Inc.  for  $15,642,  alleged  to  be  due  for  ore 
shipped    In    May,  June   and   July.    1917. 

COI'PEIl  AGE  (Chloride) — Owned  by 
Arlziina  ore  Reduction  Co  Orilered  elec- 
lri<-  lor.imotlve  for  new  working  tunnel, 
which  Is  being  widened  to  6  ft.  Will  Install 
own  electric  generalliig  plant.  New  mill 
running  one  shift.  Furnace  department 
95";;  complete,  K.  E.  Northrup,  superin- 
tendent. 

Pinal    Cnanly 

SOtTTH  RAY  COPPER  (Kelvin)  —  Oi^ 
dered  hoist  and  mininK  e<iulpment  prepara- 
tory to  oijenlng  up  old  Norman  or  lUpsey 
mine. 


PINAL  DEVELOPMENT  (Kelvin)— Re- 
cently shipped  carload  of  copper  ore  to  the 
Sasco  smeltery  of  American  Smelting  &  Re- 
fining Co. 

ARIZONA  Rj\Y  (Ray) — At  recent  meet- 
ing decided  to  change  name  to  New  Arixona 
Ra.v  and  increase  capital  stock  from  one 
to   five   milllnn   shares 

SHANNON  COPPER  (Florence) — t1|>er» 
atlng  Alta  mine  north  of  Price  Good  ore 
encountered  In  new  shaft  at  330-ft,  depth. 
Work  suspended  teiniwrnrlly  because  of 
labor  conditions. 

!<anl«   Crni   County 

WANDERING  JEW  (Alto) — New  mill  In 
.satisfactory  o|)eratl"n.  Water  has  been 
scarce,  owing  to  small  rainfall  during  sum- 
mer. Ore  Is  lend  carrying  copper  ond  sil- 
ver. Belief  Is  that  ore  will  carT>'  mor»» 
copper  with  depth  Concentrate  shipped 
to  Luna  smeltery.  Tonnage  In  sight  in- 
creasing. In  spite  of  shortage  of  men. 
Yavapai    County 

HALF  MOON  (Mayer) — Hoist  and  com- 
pressor  Installed   and   sinking   BOO-ft.   shaft 

BLACK  CANYON  (Turkey) — Silver-lend 
orel>odv  o|)ened.  Drift  in  ore  for  SOO-ft 
Face  shows  12  ft.  of  ore.  Kansas  City  men 
Interested. 

J'OCAHONTA.S  (Mayer)  —  Operations 
temiKirarily  suspended  pending  arrival  of 
hoist  and  compressor  Testing  or<-s  for 
flotation  plant  Recently  financed  bv  W 
H.   Skinner,   president. 
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AXDERSOX  &  BIRCH  (Humbolt)  — 
Shipped  car  of  high-grade  lead-sitver  ore 
recently.  Mill  treating  by  flotation,  ore 
averaging    $15. 

SILV^'.R  BELT  COXSOLIDATED  (Hum- 
bo.  )  -Si. -King  discontinued  at  290-ft.  level 
and  t  rif'f'iig  begun.  Excellent  results  re- 
oortea   'i    drift. 

JER  ..ME-PORTLAND  (Jerome)  —  Ore 
reportcil  trom  face  of  southwest  drift  on 
500-ft^  level ;  driven  through  5  ft.  of  schist 
between  diorite  walls. 

ARIZONA    BIXGH.\MPTOX    (Stoddard) 

At  500-ft.   level   extension   of  main  orebody 

from  400-ft.  level   has   been  crosscut.      Xew 

strike  made  in  raise  from   600-ft.   level. 

CALIFORNI.* 


ador 


linty 


LINCOLN  CONSOLIDATED  (Sutter 
Creek) — Di\idend  of  10  9}  will  be  paid  from 
sale  of  this  property  to  James  Hoatson  and 
associates,  of  Michigan,  who  have  also 
purchased  adjoining  property,  known  as 
Lincoln-Wildman-Mahoney,  situated  north 
of   Old   Eureka. 

Calavera.s    County 

VICTOR  L.A.XD  AXD  MIXERAL  CO. 
(Angels  Camp) — Permitted  to  issue  50,000 
shares  to  net  32c.  per  share  for  payment 
on  Reiner  property.  Will  start  develop- 
ment   in    December. 

ALLISON  (Melones) — Situated  on  Car- 
son Creek,  west  of  Melones  mine  and  ad- 
joining the  Jones  on  both  sides  and  ends. 
Investigation  shows  orebodies  averaging 
about  55  a  ton,  with  some  high-grade  ore. 
Two  5ft.  Huntington  mills  will  be  in- 
stalled. Incorporators  are  A.  W.  Copps 
and  John  T.  Murphv,  of  San  Francisco,  and 
Frank    B.    Pattee.    of    Oakdale. 

Contra    Costa    County 

PACIFIC  ELECTRO  METALS  CO.  (Bay- 
point) — Will  produce  silico-manganese  and 
carbon  electrodes  according  to  report.  Will 
also  produce  ferro  compounds  of  man- 
ganese, mob'bdenum  and  chromium.  Two 
3000-kw.  and  three  300-kw.  furnaces  in- 
stalled and  expect  to  have  a  third  3000  kw, 
furnace  in  operation  in  January. 
Eldorado    County 

SEVEN  BELLS  (Placerville)  —  Copper 
property  reopened  by  Christina  Copper  Co. 
Developed  in  early  days  and  shipped  copper 
to  Wales.  F.  C.  Fox,  of  Nevada,  super- 
intendent. 

Humboldt   County 

SUNNYSIDE  (Eureka)  —  Work  started 
on  foundations  and  retaining  walls  of  new 
mill.  Dismantling  Gold  Prince  mill,  steel 
frame  of  which  will  be  used  in  constructing 
new  mill  at  Eureka.  Expect  to  continue  all 
winter.  Both  properties  purchased  by 
United  States  Smelting,  Refining  &  Mininff 
Co. 

Plumas    County 

LUCK  (Oroville)  —  Situated  in  Granite 
Basin.  Installed  5-stamp  mill.  Owned  by 
Frank   and   (Tharles   Toland. 

PLUMAS  BASIN  MIN'ES  CO.  (Oroville) 
— Reported  United  States  Exploration  com- 
pany has  completed  development ;  operating 
company  found  good  ore  in  300-ft.  level. 
Situated  in  Granite  Basin. 

WALKER  MINING  (Portola) — Complet- 
ing 16-mi.  electric  power  line.  Employing 
200  men.  Reported  labor  strike  for  in- 
crease of  50c.  a  day  not  serious.  Most  of 
employees    refused   to    walk   out. 

MADERO  (Portola) — Copper  ore  report- 
ed mined  and  stored  for  shipment.  Will 
develop  during  wi-iter.  Being  developed 
by  United  States  Smelting,  Refining,  Min- 
ing and  Exploration   Co. 

NOBLE  ELECTRIC  STEEL  (Heroult) — 
Developing  high-grade  manganese  ore  in 
Braito  mine.  Survey  being  made  for  aerial 
tramway  to  Indian  Falls.  Other  man- 
ganesese  deposits  in  district  being  pros- 
pected. 

SEXEC.\  CONSOLID.A.TEn  —  Reported 
working  crew  will  be  decreased  as  in  hea\'y 
snow  districts,  winter  work  is  confined  to 
necessary  development.  Contract  for  tun- 
neling 400  ft.  on  vein  will  proceed.  J.  J. 
Reilly,  superintendent,  reported  to  have  or- 
dered machinery  and  supplies,  and  con- 
templates installation  of  cyanide  plant. 
Sacramento  Count.v 

NATOM.^S  CO.  (Natoma) — William  Vi- 
gen  arrested  on  charge  of  robbing  gold- 
saving  tables  of  -iredge  near  Folsom.  Be- 
lieved to  have  been  working  with  others, 
who  arranged  sale  of  amalgam  in  Sacra- 
mento. Similar  thefts  occurred  about  six 
years  ago,  when  five  men  were  convicted. 
Stanislaus    County 

SIERRA  /i  S.4.N  FRA.VCISCO  PO^^^R 
CO.  authorized  by  State  Railroad  Commis- 
sion to  use  JlSO.ono  obtained  from  sale  of 
S^r.  40-year  gold  bonds  for  purchase  of  La- 
grange division  of  Yosemite  Power  Co. 
Mines  and  gold  dredges  in  district  using 
electric  power. 


Tuolumne  County 

COLUMBI.^  MARBLE  (Columbia)  — 
Shipping  marble  to  New  York.  Reported 
contracted  for  shipping  75  tons  to  Kansas 
City. 

CHROME  ORE  from  several  deposits  m 
Jamestown  district  being  shipped  to  Chi- 
cago. Eight  lots  shipped  in  first  half  of 
October  bv  W.  E.  Booker.  Richard  brothers, 
Mr.  Quigg  and  T.  J.  Williams. 
C01,0R.4D0 
Boulder    County 

GRANDVIEW  (Ward) — Leased  to  C.  J. 
Walter  and   being  reopened. 

INDEPENDENCE  (Eldora) — Will  be  re- 
opened. Henry  Martin,  of  Nederland,  in 
charge. 

MODOC  (Ward)  —  Leased  to  George 
Hackstaft  &  Co.  of  Denver.  Remodeling 
mill  and  installing  flotation  equipment. 

MOORE  MINING  AND  MILLING  CO. 
(Sugar  Loaf) — Crosscut  tunnel  advanced 
total  of  500  ft.  Estimated  about  40  ft.  fur- 
ther to   cut   Livingstone   dike. 

UTICA  MINING  AXD  MILLING  CO. 
(Ward) — Incorporated  for  $250,000  to  de- 
velop property.  Main  shaft  being  un- 
watered.  with  steam  pumps  and  bailer. 
Buildings  repaired.  Contemplates  installa- 
tion of  electric  power.  May  remodel  old 
mill  and  erect  aerial  tramway.  Will  also 
reopen  Stoughton  mine;  now  employing  15 
men  constructing  shaft  house  and  over- 
hauling 80-hp.  steam  plant.  C.  A.  Neal, 
superintendent. 


Cle 


Creek    Counts 


LAKE  (Idaho  Springs)  —  Lessee  retim- 
bered  old  workings  and  installed  hoist  and 
air  lines.  Developing  and  shipping.  Lake 
dump  at  lower  tunnel  sub-leased  to  W. 
White.  Block  of  ground  in  Tunnel  No.  1, 
in  Virginia  Canyon,  leased  to  Clarence 
Marchington. 

Oura'.-  County 

BARSTOW  (Ironton) — Opening  up  fluor- 
spar deposit  at  unusual  depth  of  1100  ft. 
Vein  cuts  across  main  vein  and  shows  3  ft. 
high-grade  fluorspar.  Not  sufficient  devel- 
opment done  yet  to  prove  extent.  Leased 
bv  Engineers'  Corporation  of  Boulder,  rep- 
resented by  H.  S.  Thayer,  of  Boulder. 
San   Juan   County 

SHIPMENTS  FROM  SILVERTON  for 
September  as  follows:  To  outside  smelters. 
Sunnyside  and  Silver  Lake  custom  mill, 
24  cars  each;  Mears-Wilfley  mill.  22  cars: 
Iowa-Tiger,  19  :  Koehler,  18  ;  Barstow  Leas- 
ing, 17;  Mayflower  Leasing,  9:  KL'hland 
Mary,  5  ;  Summit,  4  ;  Dives  Leasing  -"nd 
Pride  of  the  West,  3  each ;  Congiess.  -  : 
Snow  Flake,  2;  Ohio  and  Oklahoma,  Pitts 
burg.  S.  D.  &  G.  Lease.  Big  Giant,  K.  Leas- 
ing Co.,  Stockton,  Colorado  Metals.  St 
Paul,  Skoog  Brothers.  Plata  Rey  Leasing 
Co..  Hicks  Brothers.  Wyoming,  Telescope 
Mining  and  Milling.  North  Star.  AUerton, 
George  Boss  &  Co.,  1  car  each;  miscel- 
laneous small  shipments,  19  cars;  total,  189 
ears.  The  Silver  Lake  custom  mill  received 
the  following  shipments:  From  Congress, 
26  cars;  Barstow.  17;  Carbonate  King,  11; 
St.  Paul  Leasing.  10;  Guston,  and  Cham- 
pion Leasing  Co.,  3  each ;  Allen  &  Pattor, 
2  ;  Paymaster,  Nero,  Pittsburg,  and  Sum- 
mit Copper,  one  car  each ;  total,  76  cars. 
The  North  Star  mill  received  the  following 
shipments:  S.  D.  &  G.  Leasing,  47  cars; 
Guston,  7;  Koehler  Tunnel,  5;  total.  59 
cars.  Grand  total  for  the  month,  324  cars 
of  ores  and   concentrates. 

San  Miguel  County 

SHIPMENTS  FROM  TELLURIDE  dur- 
ing September,  as  follows :  Smuggler- 
Union,  32  cars  ;  Black  Bear,  33  ;  these  con- 
centrates shipped  to  Pueblo,  Florence,  and 
Durango.  Tomboy  shipped  55  cars  to 
Pueblo  and  one  to  Durango.  Liberty  Bell, 
11  to  Durango.  Carruthers  Lease,  one  to 
Durango.  Total  133  cars.  Shipments  for 
September,    1916,    were    124    cars. 

LEWIS  MINING  AND  LE-\SING  CO. 
(Telluride) — Organized  to  operate  Lewis 
mini  in  Bridal  Veil  Basin.  Shaft  being 
unwatered  and  flotation  equipment  ordered. 
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DRILLING  ON  YUBED.VM  FL.\TS  near 
Breckenridge.  for  extension  of  blanket  vein 
opened  in  Fox  Lake.  MoUie  B  and  Sultana 
mines.  Blanket  vein,  producer  of  gold-bis- 
muth ore. 

Teller   County 

HIAWATHA  (Victor) — This  Beacon  Hill 
property  developed  by  Charles  Hill  and 
associates.     Shipping. 

CRESSON  (Cripple  Creek) — Rich  ore- 
shoot,  may  be  extension  of  high-grade  shoot 
on  14th  level,  opened  on  15th. 

BIG  TOAD  (Cripple  Creek) — Operating 
Dante  mine  under  lease ;  will  have  Reed 
mill   ready  to  operate  in  60  days. 

PORTLAND  (Victor)  —  Will  receive 
shipments  of  custom  ore  at  Independence 
mill  within  30  days.  Has  adopted  semi- 
monthly pay  day.  G.  M.  Taylor,  mill  man- 
ager. 


ROOSEVELT  TUNNEL  (Victor) — Ad- 
vanced 166  ft.  during  September:  heading 
passed  out  of  Big  Banta  claim  of  United 
Gold  Mines  and  entered  Rose  claim  of 
Rose  Nicol  Gold  Mining  Co.  Back  of  tun- 
nel near  breast  is  dry,  but  water  is  up  4 
ft.  above  track.  Plow  at  portal,  5123  gal. 
per  min.  Charles  Fuller,  .superintendent; 
T.  R.  Countryman,  consulting  engineer. 
ID.4iHO 
Shoshone    County 

TAMARACK  &  CUSTER  (Wallace)  — 
Capitalized  for  2.000,000  shares  and  1.776,- 
250  issued.  Large  surplus  used  in  pur- 
chase and  remodeling  of  Northport  smelt- 
ery, of  which  company  owns  half. 

HYPOTHEEK  (Wallace) — Situated  near 
Kingston.  Has  5-ft.  shipping  ore  on  in- 
termediate level  between  900-ft.  and  1100- 
ft.  and  new  ore  found  in  extending  drift 
east  on  900-ft.  level.  Diamond  drill  located 
parallel  vein  from  1200-ft.  level,  having 
4  ft.  of  ore,  showing  2  0.5  9^  lead.  Debt 
reduced  from  $132,500  to  $48,000  and  bal- 
ance wnll  be  paid  by  Jan.  1.  Present  out- 
put, 25  tons  crude  ore  and  concentrates  per 
day. 

ST.  LAWRENCE  (Wallace,  Idaho)  — 
Angus  Sutherland  made  final  payment  on 
bond  for  half  interest,  amount  being  $8000 
and  is  now  sole  owner.  Situated  near 
Saltese,  Mont.,  being  operated  under  option 
for  $50,000,  held  by  H.  M.  Lancaster.  Ore 
is  copper ;  shipping  to  Tacoma  smeltery, 
two  carloads  a  week.  Two  crosscut  tun- 
nels being  run,  one  to  cut  vein  about  150 
ft.  below  present  tunnel  in  about  60  davs, 
and  other  will  be  permanent  working  adit, 
700  ft,  below  present  workings. 
MICHIGAN 
Copper 

NEW  BALTIC  (Houghton) — Has  now 
large  tonnage  between  drifts. 

LA  SALLE  (Calumet) — Long  drifts 
toward  old  Osceola  showing  good  conper. 
Output  of  rock  close  to  15.000  tons  monthly. 

ISLE  ROYALE  (Houghton) — Daily  ton- 
nage little  over  2600.  Sinking  of  five  shafts 
becoming  intermittent  owing  to  lack  of 
men. 

BE.\R  LAKE  "POOL"  (Calumet) — 
Starting  another  diamond  drill  hole,  as 
caving  and  large  inflow  of  water  prevented 
continuance  of  first  at  500-ft.   depth. 

WINONA  (Winona) — Averaging  300  tons 
daily.  H.  W.  Fesing,  mining  engineer  a-^d 
stockholder,  protests  in  open  letter  to  di- 
rectors against  leasing  No.  1  King  Philip 
shaft  area. 

AHMEEK  (Ahmeek)  —  North  Ahmeek 
."'irnishes  40'^>  of  total,  which  may  be  110.- 
OM,.  tons  this  month.  Rock  maintains  its 
i;uaiit.>  Both     fis.sure      ^ein        producing. 

Mill  has  ;wo  heads    permi**;        of  increase 
in  output. 

NEG-VUN'EE  (Neeaunee) — August  Lisko 
reported  killed,  on  Sept  15,  bv  far  of 
ground. 

MINXESOT.V 
Cnynna    Banpe 

NORTHERN  MINNESOTA  ORE  CO. 
(Deerwood) — Has  12  fee  interests  on  Cuy- 
una,  eight  already  drilled  showed  good 
iron  and  manganiferous  ores.  Four  leased 
on  royalty  basis.  One  property  on  Mesabi 
range'  leased  to  Oliver  Iron  Mining  Co. 
Charles  W.  Potts,  of  Deerwood.  president ; 
H.  M.  Miller  of  St.  Paul,  secretary  and 
treasurer.  General  office.  Pioneer  Bldg.,  St. 
Paul. 

Menominee   Range 

M.  A.  HANNA  CO.  holds  option  on  prop- 
erty known  as  Rnssel  farm  near  Ravenna 
property.  Orebody  discovered  said  to  be 
high-phosphorus,  non-bessemer  grade.  One 
of  three  drills  still  in  operation  to  determine 
extent  of  deposit  and  average  grade.  Ex- 
pect renewed  activity  in  district  as  result 
of  discovery. 

5IISSOVRI 
Joplin   nistrict 

INTERST.\TE  (Miami,  Okla.) — Con- 
structing 2fl0-ton  mill  on  Smith  land,  4 
miles  west  of  Richer,  Okla..  in  new  territory. 

BUTTE-KANSAS  (Joplin)  —Rebuilding 
400-ton  Meadeville  mill,  moved  from  Carter- 
ville.    on    lease   of    Bennett    land    at    Waco. 

MUSKOGEE  LE.\D  .-VND  ZINC  (Qua- 
paw,  Okla.) — Sinking  new  shaft  25  ft.  a 
week  ;  will  construct  mill  soon. 

ADMIRALTY  ZINC  (Douthat.  Okla.) — 
Opened  richest  zinc-  and  lead-lined  cave 
in   district's   history. 

COYNE.  BAI,L  &  CO.  (Webb  City) — 
Sinking  big  drill  hole  at  lease  at  ^yaco, 
Mo.,  where  rich  ore  disclosed;  will  install 
Pomona    pump    while    sinking. 

ANN.V  D.  (Stinsonville,  Mo.) — Unworked 
.since  1907,  recently  leased  by  I.  L.  Burch, 
of  Joplin,  and  associates.  Drains  ground 
where   good   drill    strikes  made   recently. 

FORT  WORTH  (Miami,  Okla.) — Buildingr 
200-ton    mill    on    lease    adjoining    Mihomi, 
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south  of  Picher.  Okla.  Two  shafts  in  35-ft 
oretXKjv.  E.  T.  Renfrow.  of  Miami,  and 
Forth  \Vorth  men.  own  property. 

ONA.MKXA  (Webb  City) — Started  No.  4 
mill  at  Liuenwefr ;  delayed  by  late  ma- 
chinerv  shipments.  0])erations  at  208  ft. 
depth,  where  sheet-ground  run  developed. 
Oi>erating  two  other  mills.  George  J.  Kus- 
terer.    Webb    Citv.    manager 

MKTROPOLITA.N  ZIXC  (Wentworth)  — 
Re-erecting  North  .-Vmerican  300-ton  mill  on 
lease  just  north  of  Georgette  tract,  one  mile 
northeast  of  here.  Ground  drilled  and  165- 
ft.  drift  shows  25-ft.  ore  face  averaging 
4  To  in  sulphides  George  Saunders,  man- 
ager. 

HARE  MINING  AND  MILLING  (iliami. 
Okla.) — Will  start  300-ton  mill  operating 
west  of  richer.  t)kla..  by  Nov.  10.  steam 
plant  with  Bessemer  engines.  Machinery 
on  concrete  foundations,  but  concrete  base 
for  mill  only  few  feet  above  ground  with 
heavy  timbers  to  sill.  This  because  in  in- 
stances 10  ft.  or  more  concrete  pillars  have 
crumbled  under  mills  in  this  camp  in  re- 
cent months.  Equipment  includes  50  ft. 
Dorr  thickener  and  12  Butchart  tables. 
Later  a  Butchart  flotation  machine  will  be 
tried.  A.  S.  Hunsiker,  manager. 
MONT.\X.\ 
Mineral  rounty 
T.XRBOX'  (Saltese) — Shaft  nearing  800- 
ft.  level.  Will  build  flume  and  pipe  line 
for  water  power  for  contemplated  mill. 
Silver,  lead  and  zinc  ore  opened.  Concen- 
trator  not    yet   completed. 

Sandern  ronnty 
VERMILION  SILVER  AND  LEAD  CO. 
(Trout  Creek) — Building  40-ton  mill  using. 
5-ft.  ball  mill  instead  of  stamps,  crusher, 
amalgamating  plates,  flotation  apparatus 
and  three  concentrating  tables.  Vein,  traced 
2000  ft.  on  surface,  develoiied  by  two  tun- 
nels; upper  has  been  explored  for  350  ft. 
and  lower.  30O  ft.  Ore  is  galena  carrying 
gold  and  silver.  William  Kittrell,  super- 
intendent. 

Silver  Bow  County 
ANACOND.A  (Butte) — Reported  mines 
operating  at  about  75'^;  normal  capacity. 
Number  of  men  returning  to  work  is  in- 
creasing dailv  Hoisting  about  11.000  tons 
daily 

MOOSE  MI.VING  A.ND  MILLING  CO 
(Butte) — Filed  articles  of  incorporation  on 
Oct  10  Capital  stock  $75,000,  divided  into 
1.500.000  shares  at  5c  each  Directors  are: 
Thomas  W  Clavton.  of  Wallace.  Idaho ; 
John  M  K,lliot)ulon.  T  -V  Bailey.  C  Lucas 
and   Fenner  Tidhall.   of   Butte 

BUTTK  &   Sl'PERIOR    (Butte) — On   Oct 
13    Percy  Leheau.  electrician  at  Black  Rock 
mine     w'a.s     killed      by      2200-volt      current 
I^ebeau    and    partner    were    splicing    wires 
when  he  touched  live  wire.     In  falling  down 
pole,  struck  his  partner,  causing  both  to  fall. 
Latter    Is    recovering    In    local    hospital 
NKV.\I>.\ 
KIko     f'nnnly 
TKCOMA        CD.VSOLIDATED        MINING 
(Tecoma) — Formerly    worked    in    1873.   pro- 
ducing lead-silver  ore  from  workings  Kii   ft. 
deep;    also    tonnage    of    oxidized     zinc    ore 
blocked  out  from  parallel  vein.     Main  shaft 
sunk   100   ft.   by   present  operators  and  ma- 
chinery   purcha.sed    for    sinking    to    BOO    ft. 
Eleven  carloads  shipped   since  June.      C.   S 
Woodward,   manager.      (Jeneral  otllces,  1407 
Walker  Bank    BIdg..  Salt    I^ke  city.  Utah. 
Rrnnrraldn   rnnnty 
COPPER     DISCOVERY     near     Goldfleld 
stimulated  activity  In  this  .section. 
Nye    «onnty 
TONOPAH      ORE       PRODfCTIoN       for 
week  endnd  Oct.    13  amounted  to  8!i82  tons, 
valued    at     1157.185.    comparing    with    8914 
tons    th*"    previous    weok       Producers   were' 
Tonopah  Belmont.  23J2  tons;  Tonopah  Min- 
ing.   2250    tons  ;    Tonopah    Extension.     2380 
tons:  Jim   Butler,   800  tons:   West   End.  902 
Ions;  Montana.   134  tons:   Rescue,   194  tons. 
WHITE    CAPS    (Manhatinn) — Drift     317 
ft.  from  shaft  now  In  50  ft.  In  east  orehody 
showing  good  ore 

MANHATTAN  RED  TOP  (Manhi  ttnn)  — 
Will  Install  Cameron  sinking  pump,  re- 
cently shipped  from  San  Francisco.  Large 
amount  of  water  coming  froin  broken 
formation. 

NKW    MEXICO 
KMPTRR  CfipPER  (Santa  Rita)— Volun- 
tary rtlssnlullon  filed  with  State  Corporation 
Commission 

ATWOOD  (I^>rMsburg) — This  and  Vnle- 
don  mine  sold  to  Glol>e.  Ariz  .  Interests 
Will    begin    nnornttons   soon 

SIT,Vi;r.  ril.L  (T^rdsburg)  — I>-ase  and 
opt  I..-    II     H     Shollv    from    () 

Tri  Will    bogln    work    ( '.t     1 

N  ■  MINING  AND  MILLING 

CO  Working      on      Moimtnin 

Hom*-  irrMup  .-..Ijolnlng  Empire  7.lnr  on  west. 


OREGON 
JarkHon    County 
CEMENT  PLA.VT.  at  Gold    Hill,  will  re- 
open,   and    are    overhauling    machinery :    85 
men    required    to   operate    plant. 

BLCE  LEDGE  (Medford) — Ladysmith 
smeltery  syndicate  negotiating  for  last  sev- 
eral months  for  purchase  of  this  copper 
mine  ;  announced  deal  is  off.  Towne  estate, 
owners. 

JoNepblne  County 
CHROME  DEPOSITS  near  Holland  be- 
ing developed  by  R.  Grimmett.  Hauling 
to  Waters  Creek,  terminal  of  California- 
Oregon  Coast  R.R.  Many  other  small 
chrome  deposits  being  developed  by  local 
parties. 

REYNOLDS  COPPER  (Waldo)  —  L. 
Whitsett  and  Tony  Ross  of  Gold  Hill.  Ore., 
leased  this  copper  mine,  (.iwned  by  A.  C. 
Wertz  and  I.  A.  Reynolds.  Shipping  point 
is  Waters  Creek.  20  miles  distant.  Consists 
of  five  claims. 

•SOITH    D.\KOT.\ 
Fall  River  County 
REFINITE    (Ardmore) — Plant  for  treat- 
ment   of    kaolin    will    be   in    commission    in 
30  days      Capacity   10.000  lb.   dried  product 
per  day. 

I.awrenre  County 
NEW  PURITA.N  (Deadwood) — Machin- 
ery being  added  to  present  equipment  :  ex- 
pe'cted  to  have  mill  ready  for  operation  by 
Jan.  1.  Will  have  capacity  of  100  tons  per 
day    by   cyanidation. 

TENNESSEE 
AMERICAN    ZINC    (Mascot)   —  Said    to 
have   made  .settlement   with   Minerals  Sepa- 
ration.       Past     infringements     of     flotation 
patents    adjusted    by    payments    of    certain 
sums   at    intervals    (luring    next    12    months. 
Director    D.    C.    Jackling    reported    to    have 
resigned    because    of    the    settlement,    with 
which    he    was    not    in    sympathy. 
TEX.VS 
SULPHUR     DEPOSIT     about     35     miles 
north  from  Kent  on  the  Texas  &  Pacific  Ry. 
has     been     found     by     cowboys     during     a 
•round  up"  acording  to  report  from  Toyah. 
H.    L.    Frost    and    I.    E.    Brown,    of    Toyah. 
have  staked  large   area. 
ITAH 
Juab    County 
TI.NTIC   STANDARD    (Eureka)   —  Ship- 
ping  about    300   tons    weekly. 

CENTK.VNIAL-ECREK.V  (Eureka)  — 
Closed  down  four  days  owing  to  car  short- 
age :   again  operating. 

Salt     Lake     County 
SOUTH   HECLA    (Alta) — Conditions  sat- 
isfactory,   but    transportation    difficult. 

SELLS  (Alta) — Shipping  two  cars  week- 
ly :  tran.sport  conditions  prevent  increase 
in    this   amount. 

KENNEBEC  ca.VSOLIDATED  (Salt 
Lake) — Company  reorganized,  and  Ezra 
Thompson,  of  Cardiff  mine,  president.  .Situ- 
ated   near    CardifT. 

COLCMHUS  REXALL  (Alta)  —  New 
strike  showing  Improvement.  Staled  ore  In 
No.  3  south  drift  20  ft.  across.  Car  being 
loaded        Hauling    to    railroad    direct. 

MICIIIGAN-UT.XH  (Alta) — Arranging  to 
haul  by  teams  from  the  Tanners  Flat  end 
of  aerial  tramway,  to  terminus  of  Salt 
Lake  &  Alta  railroad  at  Wasatch.  Railroad 
unable  to  meet  camp  requirements.  Ship- 
ping 250  to  3110  Ions  weekly,  which  can  be 
Increased    when    desired. 

MO.VTA.N'A  BI.VfJHAM  (Bingham)  — 
Mill  reported  to  have  been  brought  up  to 
200-ton  dally  capacity  Two  cars  of  con- 
centrates and  two  of  shlpi)inK  ore  from 
Fortuna  workings  on  way  to  market  and 
.several  cars  awaiting  shipment  Tunnel 
approaching  Mayflower  vein,  will  be  con- 
nected with  Fortuna  workings  1400  ft. 
above.  Shipping  ore  reported  In  Valentine 
end  of  property  also. 

Tooele  County 
WESTERN   UTAH  COPPER   (Gold   Hill) 
— Shipping  200   to  300   tons  ore  dally. 

DEEP  CREEK  COPPER  KING  (Cold 
Hill) — Strike  of  high-grade  copper  ore  on 
Moonlight    claim    reported 

WESTERN  UTAH  COPPER  EXTEN- 
SION (Gold  Hill) — Tunnel  opened  good 
grade    copper   ore 

PfiLE  STAR  (Gold  Hill)— Two  cars  of 
ore  shipped  week  ended  Oct.  6;  more  ore 
at  loading  station. 

WESTERN  UTAH  EXTE.NSION  COP- 
PER CO.  (Gold  Hill)  —  Incorporated  In 
Delaware:  cniiltallzallon.  |2.ROO.ono.  Has 
15  lode  claims  situated  In  Cllflon  district 
developed  bv  tunnel  on  N.itlonal  Claim,  and 
tonnage  of  ore  readv  for  shipment  Churn- 
drill  testing  depth  of  veins.  Reports  of 
engineers  are  favorabli-  P  S  Chambers, 
president:  A  E.  Cusler.  general  manager. 
Western  oflice.  Newhouse  Building,  Salt 
I*ke  City.    Utah. 


WISCONSIN 

ZInr-Lead     Olntrlct 

NEW  ROSE  (Platteville) — Considering 
removal  of  mill  to  Seitz  land,  where  churn 
drill   indicated   zinc  ore. 

IDA  BLE.NDK;  (Benton) — Claude  Mus- 
.selman  and  a.ssoclates  moving  Long  Range 
mill   to   this  old   producer. 

COULTHARD  (Cuba  City) — John  An- 
thony and  others  developing  Dahl  and 
Coulthard  tracts ;  penetrated  body  of  zinc 
ore  by  shaft  just  west  of  Dahl  mine. 

KRARMER  (Platteville) — James  Harms 
and  local  company  found  zinc  ore  In  sev- 
eral drill  holes  on  this  tract  southeast  and 
adjoining  the  Blockhouse. 

CAN  .ADA 

.Alberts 

PEACE  RIVER  OIL  CO.  (Peace  River) 
— Oil  struck  at  well.  12  miles  from  Peace 
River  village  at  depth  of  980  ft.  Rep9rt 
confirmed  by  Board  of  Trade,  after  in- 
spection of  well.  Pumping  capacity,  about 
100  bbl.  per  day. 

Britlxh    Columbia 

CONSOLIDATED  Ml.Nl.NG  A.ND 

SMELTI.NG  CO.  (Trail) — Receipts  of  ore 
amount  to  12.594  tons  for  first  week  in 
October.  Because  of  overstock,  cannot  ac- 
cept more  silver  ore  carrying  over  4'',  i-\ 
zinc  from  independents.  Has  affected  sil- 
ver-lead production  and  many  mines  will 
close  unless  situation  is  relieved.  Pro- 
vincial and  federal  governments  asked  to 
take    action. 

Manitoba 

.McCAFFERTY  CLAIMS  (Herb  Lake)-^ 
.Shaft  being  put  down  50  ft. 

M..\.NDY  (Schist  Lake)— Contracted  with 
B.  Morgan  for  taking  out  7500  to  10.000 
tons  copper  ore  during  winter.  Will  be 
hauled  by  teams  to  Sturgeon  Landing,  40 
miles  distant,  and  thence  shipped  by  boat 
to  The  Pas,  next  sea.^on. 

Ontario 
ORE  SHIPME.VTS  from  Cobalt  for  Sep- 
tember over  Temiskaming  &  .Northern  On- 
tario Ry.  as  reported  by  Arthur  .\.  Cole, 
mining  engineer,  were:  .Xlladin  Cobalt.  64 
tons  :  Buffalo.  32  :  Buffalo  Silver  Queen.  25  : 
Coniagas.  93  :  Dominion  Reduction.  387 ; 
Hud.son  Bay.  33  :  Kerr  Lake.  60  ;  La  Rose. 
139;  Mining  Corporation  o.  Canada.  86; 
McKinley-Darragh.  236 ;  National  Mines. 
27  :  Nipissing.  915  ;  O'Brien.  32  :  Penn 
Canadian.  53  :  Right  of  Way.  51  ;  Temis- 
kaming. 33  :  Trethewey.  63  :  total  of  2334 
tons  from  Cobalt  proper:  Miller-Lake- 
O'Brien  (Elk  Lake).  34  tons;  Alexo  mine 
( Porquis  Junction).   477  tons, 

KERR  LAKE  (Cobalt)— Producing  about 
7000  oz    a  day. 

DAVIDSON  (South  Porcupine) — Con- 
tracted for  5000  ft.  additional  diamond 
drilling 

L.\  ROSE  (Cobalt)— Will  dissolve  Amer- 
ican corporation  and  transfer  assets  to  I^ 
Rose  Mines,  Ltd  ,  the  oj>erating  company 
which  has  Ontario  charter 

McKINLEY  DARR.AGH  (Cobalt)— Drifted 
for  over  300  ft  in  ore  on  Cobalt  Ijike 
fault.  New  flotation  plant  will  not  be  ojier- 
ated   on   tailings   until    next    vear. 

MINING  CORPORATION  (Cobalt)  — 
Profits  for  the  first  eight  months  of  1917 
are  $1,786,011.  as  against  Jl. 205, 276  for 
corresponding  period  of  1916.  Optioned 
Waldman   claims 

DOME  EXTENSION  (South  Poivupine) 
— Option  held  by  Dome  definitely  drop|>ed 
on  account  of  Inability  to  develop  property 
becjiuse  of  labor  shortage  Two  Dome 
shareholders  own  over  50';  of  Dome  Ex- 
tension, so  option  can  be  taken  up  again 
DOME  (South  Porcupine) — Report  for  six 
months  ended  Sept  30,  shows  net  of  $164.- 
863  and  for  September.  $35,000  Cash  on 
hand  is  $108,000,  supplies  valued  at  $315,- 
000  Oi>en  pit  work  will  l>e  stopped  for 
winter  and  mill  capacity  will  be  down  to 
15.000  tons  a  month  of  $5  to  $6  grade 
There  are  300.000  tons  of  $6  ore  broken 
In  slopes  Drift  on  7lh  level  passed  40 
fl  over  top  of  orebody  cut  by  diamond 
drilling 

Queber 
CANADIAN       UNION       (Quebec)  —  New 
company  with  million  dollar  capital  formed 
to  operate  Iron  mines  near  Sutton.  Quebec 
MEXICO 
BOLEO    (Santa    Rn.salla.    Baja    Calif)  — 
Production      of      copper       for      September 
amounted   to    1.454.880    lb,,    comparing   with 
1.433,040  lb,    for  August. 

A-E\E7.CEI.A 
CARRIBEAN  PETROLEUM  CO.  (Cara- 
r„,,) — Ri<|>orted  to  have  started  oil  reflnerv 
In  operation  at  San  l,orenzo.  60  miles  south 
of  Maracalbo.  on  Aug  16  Has  struck  oil 
In  19  wells  Companv  Is  subsidiary  of 
General    Asphalt   Co    of  Philadelphia. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

18 
19 
20 

4  7515 

4  7515 
4,7515 

84j 
83J 
83i 

421 

22 
23 
24 

4  7515 
4  7515 
4  7515 

83 

82! 
821 

42S 
41  J 
411 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Oct. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

6  25 

6,425 

7  80 

18 

*23J 

6lf 

@6  75 

(3  6  75 

(3,8  00 

6  25 

6  20 

7  75 

19 

*23J 

6U 

@6  50 

@6  40 

(3  7  95 

6  00 

6  00 

7; 

20 

*23i 

6H 

@6.25 

C<i6  25 

fa7J 

6  00 

6  00 

7| 

7.2 

*235 

6U 

@6.25 

@6,25 

®7J 

5i 

6 

7| 

23 

*23i 

615 

@6J 

5  50 
@5-55 

@6J 

@7J 

@7J 

24 

*235 

6U 

5,42J 

*  Price  fixed  by  agreement  betweer 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  cojaper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes. 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  Y'ork  price  at  1 7c. 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c.-    St.  Loms-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Oct. 

Spot 

3Mos. 

Spot 

3Mos. 

Spot 

Spot 

18 

III) 

no 

125 

249 

247 

305 

54 

19 

110 

no 

125 

249 

248 

305 

54 

20 

22 

no 

no 

125 

248; 

247-J 

305 

54 

23 

no 

no 

v/s 

2471 

246i 

3U5 

54 

24 

no 

no 

125 

247;     2471 

3U4 

54 

The  above  table  gives  the  closing  quotationr.  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2.240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4:755.  £305  =6  474c.;  £54=11  462c.; 
£120  =  25.473c.:  £137  =  29  082c.;  £240  =  50  946c. 
Variations,  £l  =  0.212277c. 


Metal  Markets 

NEW   YORK — Oct.  24 

Lead  again  occupied  the  center  of  the 
stage,  a  spectacular  decline  being  ex- 
perienced. Tin  was  about  stationary,  while 
zinc  was  rather  weaker.  Respecting  copper, 
nothing    need    be    said. 

Copper — Government  order;  have  been  re- 
ceived from  day  to  day.  and  some  further 
requisitions  by  the  Allies  were  entered. 
The  requirements  of  domestic  manufac- 
turers have  been  so  adjusted  that  they 
have   been   taken   care   of  very   well. 


The  administration  of  the  copper  business 
has  now  been  pretty  well  organized.  The 
Copper  Producers  Committee  is  the  con- 
trolling and  distributing  body.  The  actual 
business  is  done  through  the  United  Metals 
Selling  Co.  and  the  American  Smelting  and 
Refining  Co.,  which  have  become  practically 
the  business  agents  in  the  dealings  with 
the  governments.  The  United  Metals  Sell- 
ing Co.  handles  the  business  with  the  United 
States  Government,  while  the  American 
Smelting  and  Refining  Co.  takes  care  of 
that  for  the  foreign  countries.  Orders  be- 
ing received,  these  agents  requisition  the 
several  producers  to  fill  the  orders  accord- 
ing to  information  respecting  their  ability 
to  supply  just  the  kinds  and  shapes  of 
copper  that  are  needed.  There  is  no  ques- 
tion about  the  several  producers  obtaining 
their  proper  share  of  business,  for  there  is 
not  enough  copper  to  meet  the  demand,  if 
the  demand  were  free.  The  United  Metals 
Selling  Co.  and  the  American  Smelting  and 
Refining  Co.  render  their  bills  to  the  re- 
spective governments,  and  upon  receipt  of 
the  money  they  remit  to  the  producers  who 
have  filled  the  orders.  These  two  concerns 
are  therefore  clearing  houses  for  the  busi- 
ness. Domestic  orders  are  billed  and  pay- 
ment is  collected  by  the  individual  producers 
in  the  old-fashioned  way.  All  of  the  coi>- 
per  is  sold  at  23ic..  f.o.b.,  New  York,  cash 
basis.  In  deliveries  to  domestic  consumers, 
the  business  is  done  on  that  basis,  and 
freight  is  added,  while,  in  the  event  of 
a  desire  to  arrange  for  payment  in  any 
other  way  than  cash  against  bill  of  lading, 
private  arrangements  covering  interest 
charges,   etc.,    are   made. 

In  order  to  facilitate  business  with  the 
Government,  the  Copper  Producers  Com- 
mittee has  established  an  office  in  the  Mun- 
sey  Building,  in  Washington.  D.  C.  with 
Edward  Mosehauser,  of  the  United  Metals 
Selling  Co.,  in  charge. 

Copper  Sheets  are  quoted  at  35c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  is  quoted  nominally  at  31c.  per  lb., 
f.o.b.    mill. 

Tin — Business  in  Straits  tin  was  insigni- 
ficant and  there  was  scarcely  any  change 
in  price.  More  business  was  done  in  the 
lower  grades  of  tin,  and  the  previous  dif- 
ferential for  them  contracted  At  the  close. 
Straits  tin  was  quoted  at  61ic.  Banka  at 
60c.  and  Chine.se  at  58c..  the  last  having 
risen  from  56Jc.  at  the  beginning  of  the 
week. 

L,ead — At  the  close  of  last  week,  the  price 
had  already  sunk  below  that  of  the  Amer- 
ican Smelting  and  Refining  Co.  which  was 
maintained  at  7c.  During  the  morning  of 
Thursday  soine  sales-  were  made  at  63c.. 
but  that  was  subsequently  shaded,  and  dur- 
ing the  afternoon  the  American  Smelting 
and  Refining  Co.  announced  a  cut  to  6ic  . 
immediately  after  which  lead  was  offered 
in  New  York  at  GJc.  This  sharp  decline 
failed  to  develop  any  considerable  busi- 
ness, and  by  Saturday  lead  was  being 
freely  offered  at  6@6}c.  On  Monday,  some 
lather  large  sales,  including  one  round  lot 
for  export,  were  made  at  6c..  New  York. 
December  delivery,  while  some  November 
lead  was  reported  sold  at  tlie  same  price. 
but  the  broad  market  was  not  yet  quite 
so  low.  A  firm  bid  for  a  round  lot  at  6c.. 
St.  Louis,  failed  to  .secure  it  A  similar 
irregularity  was  noted  on  the  following  day, 
when  a  round  lot  for  prompt  delivery  was 
sold  in  the  New  York  market  at  6c..  while 
a  bid  at  the  same  price  in  St.  Louis  did 
not  find  anybody  to  accept  it  Early  on 
Wednesday  it  was  in  the  air  that  the 
American  Smelting  and  Refining  Co.  was 
going  to  make  another  cut.  and  one  pro- 
ducer accepted  5.55c.  for  a  fairly  large  lot. 
About  11  a.m.  the  news  became  public 
that  the  American  Smelting  and  Refining 
Co.  had  reduced  its  price  to  SJc.  This 
drastic  cut  rather  staggered  the  trade,  and, 
although  during  the  day  there  was  con- 
siderable inquiry  for  carload  lots  for  prompt 
delivery,  for  which  a  premium  of  $2  a 
ten  was  asked  and  was  paid,  no  business 
of  major  character  developed.  It  is  thought, 
however,  that  such  business  will  develop 
as  soon  as  consumers  become  accustomed 
to  the  new  figure,  at  which  the  market  is 
considered  to  bo  on  bed-rock.  Certain  im- 
portant producers  declared  themselves  out 
of  the   market  at   this  price. 

The  reason  for  this  spectacular  decline 
is  simple.     Stocks  of  lead  were  accumulat- 


ing and  certain  interests  were  unwilling 
to  carry  an  accumulation  at  the  prices  pre- 
vailing recently.  Therefore,  they  steadily 
offered  the  market  down,  fishing  for  the 
level  at  which  buyers  would  be  interested. 
The  American  Smelting  and  Refining  Co. 
trailed  afterward,  seeing  each  of  its  re- 
ductions immediately  undercut,  and  finally 
took  the  bull  by  the  horns,  m.aking  a  drastic 
cut  to  what  it  conceived  to  be  a  minimum 
figure,  looking  for  stimulation  of  demand 
and  a  rebuilding  of  the  market  from  the 
low  level.  On  the  decline  from  ac.  but 
very  little  lead  was  sold.  ArDund  8c.  <here 
was  one  time  when  a  rather  large  ton- 
nage was  placed,  and  it  looked  for  a  day 
or  two  as  if  the  market  had  come  into 
equilibrium,  but  such  proved  not  to  be  the 
case,  and  on  the  further  decline  from  8 
to  5Jc.  the  aggregate  of  all  sales  was  rela- 
tively small. 

Within  a  day  or  two  the  sale  of  2400 
tons  to  the  Russian  government  was  con- 
cluded. This,  however,  is  not  new  busi- 
ness, being  simply  an  acceptance  of  the 
offer  made   on   Oct.    2. 

All  arrangements  between  the  United 
States  Government  and  the  Lead  Commit- 
tee expire  on  Nov.  1,  and  no  provisions 
for  further  supplies  to  the  Government 
have  been  made.  The  Government  has  not 
yet  arranged  for  its  November  lead  re- 
quirements in  any  way. 

The  Federal  Lead  Co.  closed  its  No.  4 
mill  (3000  tons  daily  capacity)  at  Elvlns, 
Mo.,  as  we  reported  last  week,  and  dis- 
charged son  men.  This  action  was  taken 
owing  to  the  unfavorable  situation  in  the 
lead  market.  Stocks  of  pig  lead  are  stead- 
ily increasing  at  the  smelteries  in  Missouri, 
and  the  Joplin  mills  are  unable  to  sell  their 
galena  concentrates,  buyers  being  out  of 
the  market. 

Zinc — This  market  -was  again  dull,  al- 
though there  were  transactions  in  ion-ton 
lots  nearly  every  day,  and  occasionally  a 
250-ton  lot.  Stocks  continued  to  accumu- 
late and  spelter  for  prompt  delivery  is 
pressed  for  sale,  being  freely  offered  at 
7ic.  at  the  close,  while  73c.  was  asked  for 
future  delivery. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.   f.o.b.   Peru,   111.,  less  i<7,    discount. 

Aluminum — This  market  continues  dull 
with  small  transactions  taking  place  at  37  0 
39c.   per  lb.   for  No.   1   ingots  at  New  York. 

Antimon.v — This  market  was  lifeless  and 
somewhat  lower.  We  quote  spot  at  14lc., 
and  futures  at  13Sc..- c.i.f.,  in  bond.  Chfna 
is  not  offering.  Winter  conditions,  low 
water,  etc..  will  soon  restrict  output.  More- 
over, the  high  and  shifting  price  of  silver 
is  disturbing  Chinese  operations. 

Bismuth — Unchanged  at  J3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.40 
@1.60  per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.  for  electrolytic. 

Quirksilrer — Firmer  at  $100(0)102.  Stocks 
in  this  market  are  light.  Considerable  de- 
mand is  developing,  and  the  opinion  in  the 
trade  is  that  the  price  might  get  higher  but 
for  fear  of  Government  regulation.  In 
consequence  of  that  fear,  there  is  little 
speculative  buying.  San  Francisco  reports, 
by    telegraph,    $101,    firm. 

Silver — Tendency  of  this  metal  has  been 
downward  owing  to  absence  of  demand, 
except  at  daily  concessions  in  prices.  Today 
the  market  seems  more  steady  at  the  de- 
cline with  some  business  based  on  41  |d.  per 
oz.  at  London.  Shipments  to  London  last 
week  were  about  500,000  ounces. 

Mexican  dollars  at  New  York :  Oct.  17. 
G4c. :  18.  633c.:  19,  63?.c. ;  20.  63c.;  22. 
62Jc. ;    23,   625c.  ;   24,   62Jc. 

Platinum — Quiet  and  unchanged  at  $103 
@105. 

Palladium — A  brisk  demand,  with  sales 
reported  at   $120(5125. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo.,  Oct.  20 — Blende,  per  ton, 
high,  $74.10;  basis  60^;  Zn,  premium,  $75; 
medium  to  low.  $7O(ii60;  calamine,  per 
ton,  40':^  Zn,  $38((i'35;  average  selling 
price,   all   grades  of   zinc,    $61.42   per  ton. 


780 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  17 


Lead.  hiph.  184.30:  ba-sis  gCr  Pb,  180; 
average  selling  price,  all  grades  of  lead. 
t81.21    per    ton. 

Shipments  the  week:  Blende,  8203  tons: 
calamine,   368   tons :   lead,   665    tons. 

Value,  all  ore.>!  the  week,   $580,440. 

All  mines  using  electric  current  were 
Idle  all  week,  and  a  number  using  coal 
were  compelled  to  cease  milling  to  have 
enough  coal  to  keep  pumps  going.  It  is 
estimated  the  output  wa-f  cut  in  two  this 
week,  while  purchases  were  continued  as 
usual.  The  shipment  has  varied  but  little 
In    several    weeks. 

FlatteTillr.  Wis..  Oct.  «0 — Blende,  basis 
SOCJ  Zi.  declined  to  J62  base  for  premium 
grade  down  to  $57  base  for  medium  grade. 
No  sales  or  offerings  of  lead  ore  are  re- 
ported. Shipments  reported  for  the  week 
are  2851  tons  of  zinc  ore,  85  tons  of  h>ad 
ore.  and  821  tons  of  sulphur  ore.  For  the 
year  to  date  the  figures  are:  110,926  tons 
of  zinc  ore.  6201  tons  of  lead  ore.  and 
23.071  tons  of  sulphur  ore  Shipped  during 
week  to  the  separating  plants,  3785  tons  of 
zinc  ore. 


Ferroalloys 


Other  Ores 

ManKanesr  Ore — Continues  in  good  de- 
mand at  $1  per  unit  for  metallurgical  ore 
on  the  basis  of  4  8rr  manganese.  Chemical 
ore  of  good  quality  was  reported  sold  in 
large  quantity  at  prices  of  about  $100  per 
ton. 

Molvbdennm  Ore — A  little  more  molvb- 
denite  was  offered  than  in  previous  weeks, 
but  there  was  no  difficulty  in  obtaining  the 
old  price  of  $2  20  per  lb.  on  the  basis  of 
SOCr  molybdenum  sulphide.  N'o  sales  of 
lower  grade  material  were  reported. 

Pyrites — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  lOs.  ocean  freight,  bujer 
to  pav  war  risk.  Cargo  of  Spanish  ore 
sold  on  above  basis  for  delivers-  at  north- 
ern port,  ocean  freight  amounting  to  35s. 
Ocean  rates  now  fixed  by  British  govern- 
ment are  35s  for  Northern,  40s.  for  South- 
ern and  42s  6d.  for  Gulf  ports:  these  are 
practicallv  the  rates  that  have  prevailed 
for  some  months :  no  U.  S.  ships  yet  al- 
lotted for  this  service.  Domestic  ore  has 
recently  sold  in  Georgia  for  25c.  for  lump 
and  23c.  for  fines,  f.o.b.,  point  of  origin. 
Sulphur  Is  still  being  supplied  at  $22,  fob. 
mines  in  Louisiana  and  Texas  for  certain 
fertilizer  works. 

TDncntrn  Ore — We  quote  high-grade 
(Tnr,)  unchanged  at  $23ff25,  A  fair 
amount  of  business  was  done  In  soheelite, 
for  which  $26  was  paid.  Wolframite  as- 
saving  65 'r  was  sold  at  $22,  not  guaran- 
teed as  to  impurities.  A  lot  assaying  62 
to  63^,,  3  to  4*^0  of  tin.  and  0.1%  copper, 
fetched  only  $20. 

Iron  Trade   Review 

PITTSBVRGH — Oct.  ZS 
Government  orders  for  steel  are  being 
placed  in  somewhat  Jarger  volume,  but  de- 
tails of  inrtivlrtual  transactions  are  with- 
held bv  request  nf  the  Governm"nt  Con- 
siderably le.xs  Inconvenience  attends  the 
filling  of  Government  orders  than  formerly, 
as  the  mills  are  getting  more  used  to  giv- 
ing the  priority  required,  and  the  pressure 
from  the  general  trade  for  deliveries  Is 
decidedly  relaxed,  though  still  rather  great. 
The  .Navy  Department  Is  about  to  allot  a 
large  tonnage  of  sheets,  running  well  Into 
five  figures 

No  nddltloial  steel  prices  have  been  an- 
nounced at  Washington  Prices  for  wire 
products,  sheets,  tubular  goods  and  scrap 
have  been  awaited  for  more  than  a  week. 
It  Is  stated  that  price  recommendallons  on 
these  proilurts  have  pns.sed  through  the 
War  Industries  Board  and  are  In  the  hands 
of  the  President,  but  It  Is  rumored  that 
another  mooting  on  the  subject  is  to  be 
held    In    Washington    tomorrow. 

PIb  Iron — Altogether  there  has  been  a 
fair  volume  of  buslne.ss  done  In  valley  pig 
Iron  sine**  prices  were  fixed,  there  having 
been  about  Re  000  tons  of  b'^ssemer  and 
basic  sold,  with  qirlte  a  number  of  small 
lots  of  four-drv  Iron,  all  for  early  d<llv- 
•rfes.  Consumers  are  more  lncommod»'d 
bv  rallroBrt  embargoes,  affecting  deliveries 
of  Iron  already  bniighl.  than  bv  Innhllltv  to 
btiy  In  the  open  market.  Furnaces  assert 
that  they  will  lake  good  rnr<-  of  reenlar 
customers  Production  Is  abntil  the  same 
as  formerly,  restrlcied  bv  slmrtBge  of  coke 
W«  quote  basic  and  foiuidrv  nt  the  set 
prlcr  ..r  f.-'.  >:iil.-.  n.i.I  l...«semer  at  the 
ff.  '      ■  ....-■         'U-y,   prices  de- 

ll- higher.      An 

ar-  '    as    to   oiher 

gr  .  i    ir  rt«     Is     still 

awsit<M  in<-  r-' '■•nMi.n.fnnnns  of  the  blast 
fiirnncemen  having  been  placed  before  the 
War    Industries   Hoard   three  weeks  ago. 


Ferromanganese — Rumor  has  it  that  a 
ferronianganese  price  of  $285  has  been' 
recommended  to  tlie  War  Industries  Board 
by  the  manufacturers.  The  Government 
w^ould  prefer  a  lower  price,  but  In  the  ab- 
sence of  means  for  controlling?  the  ccst  of 
ore  no  drastic  reduction  rnay  be  made.  The 
market  has  been  extrem-^lv  lUi-^t,  consum- 
ers having  stocks  equal  to  several  months' 
consumption  and  being  less  disponed  than 
formerly  to  maintain  large  stocks.  While 
$340  was  quoted  as  the  spot  narl:et  !•)  days 
ago  $325  is  now  freely  i|Uoted  and  It  is 
probable  some  material  couM  be  pioked  jp 
at  $oOO, 

Coke 

ConnellsvUle  —  Last  week's  car  .supplic.T 
were  poor,  but  this  week,  the  third  wee'i< 
of  the  priority  order  in  favor  of  cars  'or 
the  Connellsville  coke  region,  tli'-  outlook 
is  improved.  There  Is  heavy  inquir.v — 
more  than  for  .i  fortnight — while  offering-^ 
are  limited,  A  differential  for  four.dr,.' 
coke  above  furnace  coke  has  not  b».M^n  an- 
nounced. Occasional  1^-i'es  of  furnace  coke 
are  being  made,  and  at  the  set  price  of  $6 
per  net  ton  at  ovens.  Now  and  then  a 
carload  of  foundry  coke  i--  sold  at  this  price, 
purely  as  an   accommodation. 
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N.  Y.  EXCH.t 


MONTHl,Y    AVERAGE    PRICES    OF    METALS 


New  York            1             London 

1915       1916  1 

1917    1    1915       1916 

1917 

Jan 

4S .  R5.S  .50  77.11 

75  6m'22  711  26  960 

36  6S2 

Feb 

4S  ,  477  .■56  7.';.1 

77   .5«5  22  7.5!?  26  975 

37  742 

Mar 

.50  24'  57  9S51 

73  Sfi'  2.1.708  27  .597 

3R  4'0 

April 

50.2.50  K4   415 

71   »75  21   709  30  662 

36  963 

May 

41  <>>5  74  2«<1 

74  745,23  .570  35  477 

37  940 

June 

41  0:1465  0241 

76  971I23   267,31   060 

39  065 

July 

47.5in  fi2  n4n: 

79  Oin  22  597,30  00(1 

40  110 

47,16:i'fifi  om! 

S5  407  22  7>«1  31   49s 

43  41S 

Sept 

4S.fisnfi<!  515 

100  740  23  591  32  .5S4  50  920 

49.:1>!.5R7   1.55 

23   925  32    361 

Nov 

51    714  71    604 

25  094  34    192 

Dec 

54  971,75  765, 

j26  373|36.410 

Year 
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Ammonia  Leaching  of  Copper  Tailings  at 
Kennecott,  Alaska 


By  HORACE  M.  LAWRENCE" 


Leaching  of  tailings  at  Kennecott  was  preferred 
to  fiotatioyi  because  of  the  greater  concentration 
possible  and  consequent  saving  in  freight  and 
treatment  charges.  The  ore,  which  occurs  in 
limestone,  contains  about  8%  Cu,  of  which  an 
average  of  36'^ c  is  in  carbonate  form.  The  pres- 
ent 300-ton  plant  uses  a  15-ft.  leaching  colunm 
and  a  steam  xvash  preceded  by  water  spraying. 
Plant  noiu  being  increased  to  a  capacity  of  800 
tons  daily. 

KENNECOTT,  where  some  of  the  Alaskan  prop- 
erties of  the  Kennecott  Copper  Corporation  are 
situated,  is  at  the  eastern  terminus  of  the 
Copper  River  and  Northwestern  Ry.,  which  extends 
inland  195  miles  from  Cordova,  the  seaport  on  Prince 
William  Sound.  At  Kennecott,  at  an  elevation  of  2000 
ft.,  are  the  offices  and  main  works  of  the  company,  in- 
cluding the  ammonia-leaching  plant  and  the  discharge 
terminals  of  the  aerial  tramways  which  connect  the 
mill  and  railroad  with  the  company's  Bonanza  and 
Jumbo  mines.  These,  each  about  four  miles  away  from 
the  main  plant,  are  at  an  elevation  of  5870  ft.  and  5740 
ft.  respectively. 

Though  Kennecott  is  only  about  100  miles  from  the 
coast,  the  climate  is  dry.  The  winters  are  little  colder 
than  those  of  northern  Minnesota  and  the  temperature 
only  occasionally  goes  below  —30'  F.  For  the  months  of 
November  to  March,  inclusive,  in  1915-16,  the  average 
mean  temperature  was  5°  F.  and  the  average  minimum 
was  — 2°  F.,  which  was,  if  anything,  colder  than  the 
usual  winter  season.  Under  these  conditions,  with  a 
few  refinements  in  operation  to  conserve  water,  maxi- 
mum capacity  is  maintained  throughout  the  year. 

Occurrence  and  Character  of  the  Ore 

The  orebodies  at  both  the  Bonanza  and  Jumbo  mines 
occur  in  limestone  close  to  its  contact  with  an  under- 
lying greenstone  series.  These  bodies  are  the  result  of 
the  replacement  of  limestone  by  copper  minerals  along 
well-defined  steeply  inclined  fractures  approximately 
normal  to  the  strike  of  the  limestone  beds,  and  also 
along  bedding-planes  in  the  limestone  and  in  faults 
which  cut  them  at  a  low  angle.  This  replacement  has 
resulted  in  three  forms  of  orebodies:     (1)    Elongated 

•Foreman  and  chemist.  Ammonia  Leaching  Plant,  Kennecott 
Copper  Corporation,  Kennecott,  Alaska. 


vein-like  bodies  of  a  maximum  width  of  60  ft.,  dipping 
from  60°  to  90'  and  cutting  across  the  bedding-planes; 
(2)  flat  orebodies  developed  along  bedding-planes  or 
flat  faults  and  dipping  from  15°  to  35°;  (3)  bodies  at 
the  intersection  of  the  two  forms  above  mentioned, 
where  intense  mineralization  has  resulted  in  large  ir- 
regular orebodies,  pear-shaped  in  plan.  The  two  large 
deposits  of  almost  pure  chalcocite  developed  in  the 
Bonanza  and  Jumbo  mines  belong  to  the  third  type.  Up 
to  date  a  large  proportion  of  the  milling  ore  has  been 
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Table  I  gives  an  idea 


mined  from  the  vertical  fissures, 
of  the  character  of  the  ore: 

TABLE  L     SHOWING  ANALYSIS  OF  BONANZA  AND  JUMBO  ORES 
Chemical  Analysis 


Cu*  . . 
CaO  . 
MgO.. 
AI,0,. 


Insoluble . 

CO. 

H,d 


7  99<? 
36  76 
10  4 

0   15 

0  47 

1  38 
0  70 

4!    15 


Mineralogical -Analysis    '" 

Chalcocite.  Cu,S.    ...... -      5,50 

Covellite.  CuS  •-.-..    -      1^23 

Bornite.  CujFeS. ,,    .   ^,     0   13 

Malachite  CuCO,  Cu(OH),.        -  4-75 
Dolomite  ( Ca  Mg)  (CO,) , . .      •     87  37 
Hematite.  FejO,      ......'  0 '64 

Mipcollaneotis      -^lyO, — In-    - 
soluble ■. .    0  85 


100.47% 
*2  73'^  Cu  in  carbonate  foni. 

Metallurgically,  the  ore  may  be  looked  upon  as  con- 
:  sisting  of  chalcocite  and  its  oxidation  products,  mala- 
chite and  azurite,  in  a  gangue  of  gray  limestone  and 
dolomite.  Covellite  and  enargite  are  found  occasionally, 
and  chalcopyrite  and  bornite  are  present  in  minute 
amounts  with  the  other  sulphides.  The  chalcocite  occurs 
chiefly  in  seams  and  bunches  in  the  limestone,  permit- 
ting easy  recovery  by  coarse  crushing  and  water  concen- 
tration. A  small  proportion  of  the  chalcocite  occurs  in- 
tergrown  with  calcite,  and  requires  fine  crushing  to 
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liberate  the  sulphide.  The  occurrence  of  the  other 
copper  sulphides  is  similar  to  that  of  chalcocite,  and  in 
the  ab.sence  of  any  heavy  gangue  mineral  these  offer  no 
difficulty  in  concentration. 

Malachite  and  azurite  are  found  throughout  the  mines 
as  oxidation  products  of  the  copper  sulphides.  The  pro- 
portion of  carbonate  ore  varies  from  10  to  90'',  of  the 
total  copper  value  and  for  the  ore  developed  to  date  has 
averaged  36''f.  A  general  decrease  in  the  proportion 
of  carbonate  occurs  with  depth,  although  where  intense 
fracturing  has  permitted  free  water  circulation,  the 
proportion  of  carbonate  is  as  high  as  it  is  near  the  sur- 
face. The  vertical  orebodies,  as  a  rule,  contain  a  much 
greater  proportion  of  carbonate  ore  than  either  the 
flat  or  intersection  bodies.  The  rich  chalcocite  body 
of  the  Bonanza  outcrop  is  of  the  intersection  type,  so 
the  condition  arises  of  slight  oxidation  on  the  surface 
in  comparison  with  that  found  in  the  open  vertical  fis- 
sures at  a  depth  of  900  ft.  in  the  Bonanza  mine. 

Calcite  occurs  with  the  ore  minerals  in  small  amounts 
and.  with  lime.stone  and  dolomite,  forms  the  gangue. 
The  limestone  and  dolomite  occurring  in  the  orebodies 
are  slightly  iron-stained  near  the  surface,  but  otherwise 
are  r°nerally  fresh  and  unaltered,  even  in  the  center 
of  wide  orebodies. 

Mining  and  Milling  Methods 

Most  of  the  milling  ore  from  the  Bonanza  and  Jumbo 
mines  is  mined  from  vertical  stopes  by  overhead  stoping 
on  the  shrinkage  system.  Levels  are  driven  100  ft. 
apart  vertically,  and  raises  approximately  200  ft.  apart 
to  furnish  ventilation  and  access  to  the  level  above. 
Chute-raises  are  then  driven  at  2.5-ft.  intervals  and  holed 
into  one  another.  The  stope  above  the  chute  is  then  cut 
out  to  full  width,  and  overhead  stoping  on  broken  ore 
continued  to  the  level  above.  No  timbering  is  necessary 
except  at  the  chutes,  due  to  the  solid  character  of  the 
limestone  and  the  fact  that  the  ground  remains  frozen 
the  year  round  except  on  the  levels  close  to  the  surface. 
Up  to  the  present  time  no  "horses"  of  waste  have  been 
found  which  cannot  be  left  as  stope-pillars. 

At  the  Bonanza  mine  the  ore  close  to  the  surface  has 
been  mined  by  the  "glory-hole"  method  of  underhand 
stoping  and  drawn  off  in  chutes  below  the  limits  of  the 
body.  This  method  of  "glory-holing"  or  "milling"  is 
used  on  the  flat-lying  orebodies  at  both  mines,  and  the 
broken  ore  drawn  into  the  chutes  by  open-bottom 
scrapers. 

In  the  mill  the  ore  is  broken  to  about  four-inch  size 
and  hand-sorted  to  separate  large  pieces  of  sulphide  and 
carbonate  minerals  from  the  leaner  material.  The  re- 
mainder is  then  further  crushed  for  concentration  on 
jigfl  and  tables.  The  coarse-crushing  system  consists  of 
Blake-type  jaw  and  Symons  disc  crushers  with  finer 
grinding  in  Traylor  rolls.  Coarse  concentration  on  bull, 
Harz  and  Hancock  jigs  is  followed  by  further  treatment 
on  Wilfley  and  James  .sand  tables  and  James  slimera. 
Sliming  is  avoided  as  much  as  possible,  since  the  car- 
bonate contents  of  the  slimes  are  recoverable  with  diffi- 
culty except  in  a  product  too  low  for  profitable  ship- 
ment. Ninety-five  to  ninety-six  per  cent,  of  the  sulphide 
and  about  60'^  of  the  carbonate  values  are  recovered 
in  the  mill.  Part  of  the  tailings  are  re-treated  in  the 
leaching  plant,  and  the  remainder  stored  for  future 
handling. 


The  recsons  for  experimenting  with  leaching,  rather 
than  sulphide-filming  and  flotation  as  a  further  treat- 
ment of  the  mill  tailings,  were  primarily  the  difference 
in  the  concentration  ratio  with  the  consequent  differ- 
ence in  freight  and  treatment  charges.  By  using  sul- 
phide-filming and  flotation  a  concentrate  greatly  in  ex- 
cess of  30''r  Cu  could  not  be  expected,  while  the  precipi- 
tates from  ammonia  leaching  approximate  70%  Cu. 
Alaskan  freight  rates,  both  rail  and  boat,  are  high,  and 
the  saving  of  a  TO'^r  product  over  a  30''c  product  is 
more  marked  there  than  would  be  the  case  in  a  more 
accessible  district. 

The  first  experiments  with  ammonia  leaching  were 
conducted  by  the  testing  plant  of  the  Federal  Lead 
Co.  in  Flat  River,  Mo.,  in  the  winter  of  1913-14.  These 
tests  were  purely  of  a  laboratory  character,  and  no  at- 
tempts were  made  to  prevent  the  loss  of  ammonia.  How- 
ever, it  was  apparent  that  Kennecott  ore  would  lend 
itself  to  ammonia  leaching,  as  a  satisfactory  recovery 
was  obtained.  Consequently  a  small  experimental  plant, 
consisting  of  a  leaching  tank,  still,  condenser,  and  stor- 
age tanks,  all  of  the  simplest  character,  but  designed 


T 


T] 


/ 


Ox>*ra  miter 


i9 — ^- 

FLiiVV    SITKKT    OF    KXI'KUiMK.NTAL.    A.MMUNIA-LKAriTlXi ! 
PLANT    KmST    BUILT    AT    KKNNFX'OTT 

to  be  ammonia-tight  and  to  give  results  somewhat  com- 
parable to  those  obtainable  under  actual  operating  con- 
ditions, was  erected  in  the  summer  of  1914. 

The  experimental  leaching  tank  provided  for  a  leach- 
ing column  of  five  feet,  and  ordinarily  one-ton  charges 
were  leached.  The  ammonia  still,  or,  more  properly, 
evaporator,  used  direct  heat  in  the  form  of  live  steam 
to  distill  off  the  ammonia  and  precipitate  the  copper 
from  the  copper-ammonia  liquors,  though  occasionally, 
in  an  endeavor  to  diminish  the  volume  of  the  waste 
solutions,  indirect  heat  was  u.sed. 

From  the  series  of  experiments  conducted,  it  waj 
concluded  (1)  that,  with  a  heads  assay  of  1.2'r  car- 
lionate  copper,  an  extraction  of  7.">'^r  of  the  carbonate 
contents  might  be  expected;  (2)  that,  since  the  use  oi 
water  to  wash  the  tailings  would  prove  impracticable 
due  to  the  fact  that  the  final  volume  of  solution  would 
be  large  and  that  therefore  the  amount  of  solution  t( 
be  distilled  would  prove  excessive,  a  steam  wash  woulc 
be  economical  in  point  of  time,  amount  of  NH,  recoV' 
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ered,  ultimate  volume  of  solution  to  be  distilled,  and 
amount  of  steam  consumed  in  the  entire  process.  It 
was  estimated  that  100  lb.  of  steam  per  ton  leached 
would  be  sufficient  to  wash  the  tailings  to  a  point  such 
that  the  ammonia  retained  in  the  residues  would  not 
exceed  0.25  lb.  per  ton  leached;  (3)  that  in  the  distilla- 
tion of  copper-ammonia  liquors  the  steam  used  would 
not  be  m.ore  than  400  lb.  per  ton  leached,  the  ammonia 
loss  would  not  exceed  0.25  lb.  per  ton  leached,  of  which 
amount  the  greater  portion  would  be  in  a  waste  liquor 
or  boiled-out  solution  assaying  at  a  maximum  0.03 '^c 
NHj,  and  that  precipitates  assaying  70 ''r  Cu  would  be 
produced;  (4)  that  other  ammonia  losses  need  not  ex- 
ceed 0.25  lb.  per  ton  leached  or  a  total  ammonia  loss 
of  0.75  lb.  per  ton  leached. 

Description  of  300-Ton  Plant 

In  view  of  the  results  obtained  with  the  experimental 
apparatus,  a  plant  to  have  a  daily  capacity  of  300  tons 
was  erected.  The  leaching  tanks,  four  in  number  and 
30  ft.  in  diameter,  with  a  leaching  column  15  ft.  high. 


with  two  salt  filters,  and  surmounted  by  a  standard  am- 
monia concentrator  or  still.  Connected  with  the  top  of 
the  still  was  the  usual  condensing  and  absorbing  system 
common  to  ammonia  distillation.  The  distillation  ap- 
paratus was  designed  to  distill  100  tons  per  24  hours 
of  a  solution  assaying  G'^r  NH„  and  to  yield  a  waste 
solution  containing  not  more  than  0.02 r^  NH,.  The 
above  volume  of  solution  was  considered  to  be  the 
maximum  that  would  have  to  be  distilled  from  the  leach- 
ing of  300  tons  of  mill  tailings  containing  1.2%  car- 
bonate copper. 

In  March,  1916,  operation  commenced.  From  the 
first  the  expectations  of  a  satisfactory  e.xtraction  of  the 
carbonate  copper  have  been  fully  realized.  Also  the 
recovery  of  ammonia  from  the  leached  tailings,  about 
which  some  uncertainty  was  felt,  has  proved  to  be  as 
complete  as  the  early  experiments  indicated.  On  the 
other  hand,  difficulties  only  partially  foreseen  were  en- 
countered in  the  distillation  of  the  rich  copper-ammonia 
liquors.     Before  operations  had  commenced  the  possi- 


PLAN  AND   SECTIONAL   ELEVATIONS  OP  NEW   800-TON   AMMONIA-LEACHING    PLANT    UNDER    CONSTRUCTION 

AT  KENNECOTT.  ALASKA 

Leaching  tanks  are  shown  with  overhead  distributing  conveyor   and  tailings-discharge  conveyor  underneath.      Section  Z-Z  shows 
mill-tailings    launder   leading   to    the    275-ton    storage   bins ;    also   elevator  to  Vezin   sampler.      Sectii 
the   condenser 


Y-Y  shows  absorber  beneath 


were  designed  with  a  dome-top  capable  of  withstanding 
a  vapor  pressure  of  10  lb.  They  each  have  a  capacity 
of  500  tons  of  mill  tailings  per  charge.  Before  they 
are  charged,  the  tailings  are  dewatered  and  partially 
deslimed.  Were  the  material  to  be  treated  an  oxide 
ore,  such  that  dry  crushing  could  be  used  in  prepara- 
tion for  leaching,  slime  in  reasonable  amounts  could  be 
satisfactorily  treated  as  there  would  be  less  tendency 
for  it  to  segregate  and  interfere  with  the  leaching  and 
washing  of  the  charges.  For  charging  the  tanks  a 
revolving  plate  was  provided  to  distribute  the  feed 
evenly  over  the  whole  area  and  to  give  a  uniform 
mixture  of  coarse  and  fine  material.  After  wash- 
ing, the  tailings  are  removed  from  the  tank  by  a  me- 
chanical excavator  through  the  bottom  door^  to  a  belt 
conveyor  which  carries  them  to  the  dump. 

The  distillation  apparatus  installed  was  of  the  con- 
tinuous type.     It  consisted  of  an  evaporator  equipped 


bility  of  precipitates  clogging  up  sections  of  the  am- 
monia concentrator  had  been  considered,  but  serious 
trouble  was  not  anticipated  as  ammonia  stills  using 
lime  to  break  up  stable  ammonia  salts  are  regularly 
operated.  Clogging,  however,  of  precipitates  in  sec- 
tions of  the  still  occurred  as  soon  as  distillation  com- 
menced, accompanied  by  incrustations  of  a  mixture  of 
copper  oxide  and  carbonate  upon  the  walls  and  steam 
chest  of  the  evaporator.  This  proved  so  serious  that 
single-stage,  continuous  distillation  was  replaced  by  a 
two-stage  process,  wherein  the  primary  operation  re- 
duced the  rich  solution  from  4<^r  Cu  and  7.5%  NH,  to 
a  filtrate  assaying  0.4%  Cu  and  0.9%  NH,.  This  fil- 
trate was  then  re-treated  in  a  secondary  operation  to 
precipitate  the  balance  of  the  copper  and  produce  a 
waste  solution  assaying  0.025'^f   NH,. 

After  the  plant  had  been  in  operation  for  some  months, 
experiments  with  the  idea  of  simplifying  the  distillation 
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and  .-^ocuring  an  economy  in  steam  consumption  led  to 
the  installation  of  an  evaporator  of  the  periodic  type. 
It  is  simpler  in  operation  and,  as  no  incrustation  takes 
place  on  the  walls  or  heating  coils  in  the  boiling  cham- 
ber, its  use  avoids  the  frequent  cleaning  periods  of  the 
continuous  system.  Furthermore,  the  precipitates  pro- 
duced are  of  a  higher  copper  content,  and  a  consider- 
able steam  economy  has  been  effected. 

Absorption  of  CO,  by  Leaching  Solution 

The  original  lixiviant  solutions  contained  little  CO,, 
as  all  ammonia  was  purchased  in  the  form  of  aqua  am- 
monia or  ammonium  hydrate,  but,  due  to  the  absorp- 
tion of  CO,,  they  soon  became  practically  aqueous  solu- 
tions of  ammonium  carbonate.  The  only  objection  thus 
far  advanced  to  the  presence  of  CO,,  is  the  slight  in- 
crease in  time  necessary  to  secure  a  satisfactory  extrac- 
tion of  the  carbonate  copper.  To  remove  the  large 
amount  of  CO,  evolved  from  the  circulating  solution  it 
has  been  found  necessary  to  leave  vents  open  in  the  top 
of  the  tank.  The  high  leaching  column  has  proved 
satisfactory,  though  15  ft.  is  somewhat  greater  than  is 
ordinarily  used  in  leaching  processes. 
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Lb   Carb.  Cvi 

Siie 

TcWt 

'"r  Carb 

Cu 

In  lOOI.b.  o( 

'' 

Total 

Cumulative 

Sample 

On     12  mm. 

10  8 

0  89 

0  0958 

9  0 

On      9  mm. 

21   6 

0  96 

0  2069 

19  5 

28  5 

On      6  mm 

28  7 

1    04 

0  2978 

28   1 

56  6 

On       2  mm. 

26  9 

1    10 

0  2958 

27  9 

84  5 

On       1  mm. 

4  4 

1    04 

0  0456 

4  3 

88  8 

On    40  mcnh 

2  8 

1    36 

0  0382 

3  6 

92  4 

On    60  mesh 

1   4 

1    76 

0  0246 

2  3 

94  7 

On  100  mesh 

1    i 

1    48 

0  0192 

1  8 

96  5 

On  1 50  mesh 

0   5 
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0  0085 

0  8 

97  3 

On  200  mesh 

0  5 

1    39 

0  0169 

0  6 
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2  04 
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7  8 

0  28 

0 
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0  23 

0 

0426             17 

5 

26 
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r)n      6  mm. 

26  0 

0  22 

0 

0572            23 

6 

50 

78  9 

On      2  mm. 
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0  19 

0 
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3 

73 

82   7 

On       1  mm 

5  8 

0  25 

0 

0145              6 

0 

79 
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4  4 

0  33 

0 
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0 

85 

75  8 
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2  1 

0  35 

0 
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1 

88 
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0 
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2 
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0 
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As  a  result  of  a  great  deal  of  experimenting  during 
the  first  months  of  operation,  the  following  cycle  has 
gradually  been  evolved  and  is  the  most  satisfactory 
system  tried  up  to  the  present. 

Charging  and  Leaching 

The  dewatered  and  partially  deslimed  mill  tailings 
are  run  into  the  tank  by  means  of  a  chain-drag  con- 
vayor,  which  extends  from  the  dewaterers  over  the  top 
of  the  tanks.  While  charging,  the  drains  are  left  open 
in  the  bottom  of  the  tank,  allowing  the  water  that  en- 
ters with  the  tails  to  filter  through  and  escape.  The 
leaching  solution  is  pumped  into  the  tank  at  the  bot- 
tom, and  rises  through  the  charge,  completely  covering 
it.  Thi."?  solution  contains  enough  concentrated  am- 
monia from  the  stills  or  from  the  ammonia-storage 
tank.s  to  dissolve  the  copper  contained  in  the  charge,  and 
is  diluted  or  mixed  with  enough  rich  copper-ammonia 


solution  from  a  previous  leach  to  give  the  mixture 
sufficient  volume  to  cover  the  charge.  In  this  case, 
the  rich  copper-ammonia  solution  acts  merely  as  a  ve- 
hicle for  the  "available"  or  uncombined  ammonia  and 
ammonium  carbonate,  and  is  not  itself  a  solvent.  Its 
use  enables  the  charge  to  be  covered  without  intro- 
ducing an  excessive  amount  of  ammonia,  or  any  fresh 
water  into  the  tank,  and  keeps  the  distilling  solution 
rich  in  copper. 

The  moisture  remaining  in  the  charge  after  the 
leaching  solution  has  been  turned  in  is  displaced  by 
the  latter  and  rises,  practically  unmixed  with  it,  to  the 
top.  Here  a  certain  amount  can  be  drawn  off  to 
waste  without  losing  any  of  the  leaching  solution. 
The  remainder  of  the  moisture  mixes  with  the  solu- 
tion, but   is  later  removed  from  the  system,  together 

T.VBLE  III.      AX.\LVSES    OK    HEADS    AND    TAILS    OF    LEACHINC3 
PLANT 

Heads.  < 

Cu   I  46 

Cu.  as  carbonate 1.14 

Fe 0.38 

S         0.14 

Insoluble 0. 39 

CaCO,   72.82 

MgCO, 22. 22  2.  30 

with  the  water  introduced  in  the  wash,  as  the  effluent 
boilod-out  solution  from  the  ammonia  stills. 

The  leaching  solution  is  next  circulated  downward 
through  the  charge,  a  small  centrifugal  pump  return- 
ing the  filtrate  to  the  top  of  the  tank.  Circulation 
continues  till  tests  show  that  it  has  ceased  to  dissolve 
copper,  or  for  about  30  hours  on  the  average. 

Washing  the  Charge 

The  leaching  solution  is  now  drained  off,  part  going 
to  the  evaporators,  and  part  reserved  as  make-up  for 
the  next  charge.  While  this  rich  solution  is  being 
drawn  off  from  the  bottom  of  the  tank,  about  20 
tons  of  weak  copper-ammonia  solution  is  pumped  on 
top  of  the  charge  as  a  preliminary  wash  and  follows  the 
rich  solution  down  through  the  charge.  When  this 
weak  solution  begins  to  appear  at  the  bottom  of  the 
tauK,  the  effluent  is  turned  over  from  the  rich-solution 
storage  tank  to  the  wash-solution  storage  tank. 

Immediately  following  the  preliminan,*  wash  comes 
the  steam  wash.  Steam  is  admitted  at  the  top  and_ 
gradually  heats  the  charge  to  the  bottom.  Pressure  ii 
the  tank  is  kept  below  H  lb.  per  sq.in.  to  avoid  distortinj 
the  tank  and  subsequent  leakage.  The  incoming  steait 
condenses  in  heating  the  charge,  so  that  a  film  of  cori' 
den.sed  water  precedes  the  steam  down  through  th( 
tank,  displacing  most  of  the  copper-ammonia  solution. 
The  remainder  of  the  ammonia,  volatili/.ed  by  the  steam, 
is  carried  out  with  it  after  it  reaches  the  bottom  open' 
ings  in  the  tank,  and  is  recondensed  in  a  special  con' 
denser.  This  weak  ammonia  .solution  is  saved  in  th< 
wash-solution  storage  tanks. 

When  the  ammonia  content  of  the  vapors  issuing 
from  the  tank  has  fallen  to  0.5',  NH„  the  wa.sh  is 
considered  finished,  the  steam  is  shut  off  and  th« 
tank  excavated  with  mechanical  excavators,  as  herein* 
after  described.  The  time  necessary  for  steam  washf 
ing,  when  carried  out  in  connection  with  the  prelimi* 
nary  wash  with  weak  solution,  will  average  20  houri 
per  charge,  and  the  steam  used  amounts  to  only  about 
100  lb.  per  ton  of  material  leached. 
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The  steam. wash  is  the  greatest  single  factor  in  mak- 
ing the  Kennecott  leaching  a  success,  and  upon  this 
portion  of  the  process  a  patent  has  been  granted.  This 
method  of  washing  enables  one  to  leach  rich  ores  with 
concentrated  ammonia  solutions,  without  incurring  an 
excessive  ammonia  loss  in  the  tailings,  or  without  us- 
ing a  large  volume  of  wash  water,  probably  several 
times  the  volume  of  the  leaching  solution,  instead  of 
20%  of  it  as  with  the  steam  wash.  A  water  wash  is 
undesirable;  first,  because  water  consumption  at  Ken- 
necott is  no  small  consideration,  and  also  because  a 
large  volume  will  dilute  the  distilling  solution,  thereby 


ings  to  the  center  doors  as  the  shaft  revolves.  It  re- 
moves the  tailings  from  the  tank  in  about  seven  hours, 
using  only  li  hp.  and  requiring  practically  no  attention. 
In  the  present  plant  the  tonnage  of  mill  tailings 
leached  has  been  gradually  increased  from  3000  tons  in 
April,  1916,  to  10,000  tons  in  April,  1917.  The  am- 
monia loss,  at  first  excessive,  has  decreased  from  2.6 
lb.  to  0.5  lb.  per  ton  leached.  The  extraction  has  varied 
somewhat  but  has  averaged  better  than  75%  of  the 
carbonate  copper.  The  grade  of  precipitates  has  varied 
markedly  but  has  averaged  practically  70%  Cu.  In 
Table  IV  are  the  monthly  summaries  of  results  obtained 


TABLE  IV.      DATA  SHOWING 
-Heads 


OPERATION  FOR  13  MONTHS 
Leaching  Solution 


Month,  % 

1916  H,0 

April 5  6 

M.ay 6,3 

June 6.3 

July 6.2 

August ....  5-9 

September .  6.8 

October. ...  6    1 

November..  6.0 

December. .  5.5 

Average —  6.1 

Jan.,  1917..  5.5 

February.. .  4  5 

March  ....  4  9 

April 5.1 


Chg. 
569 
509 
474 
483 


515 
533 
543 
523 
516 


Carbon- 
ate Cu 

Tons 


Chg. 
8  54 
7  79 


AT  THE  KENNECOTT  AM 
.  Tail- 
ings       Extraction 


MONI.V-LEACHING    PLANT 

Pre-   Tailings  Wash- 

;-ipi-  Rate 


Tons      Ratio 


1  50 
1  53 
1  26 
1  12 
1    14 

0  91 

1  05 
I   03 

0  85 
111 

1  03 

0  95 

1  03 
I   01 


Chg. 
218 


5  43 
5  76 

4  70 

5  62 
5  50 

4  59 

5  70 


Chg. 

1:2  6 

1:2  9 

1:3  3 

1:3  2 

1:3  2 

1:3  4 

1:3  0 

1:2  8 

1:3  7 

1:3  14 

1:3  19 

1:3  80 

1:3  66 

1:3  31 


Cu 
0  33 
0  33 

0  28 
0  20 
0  77 

0  20 

1  18 
I    53 

1  87 

0  78 

2  02 

1  43 
1  46 
1.60 


NH, 
5  24 

4  99 

5  56 

5  25 

6  09 

5  53 

7  25 

8  35 

6  67 

6  30 

7  39 
7  38 

7  66 

8  13 


Percolation 
per  Hour 

In.  Gill. 

29  4,050 

24  3,350 

22  3.075 

22  3,075 

24  3,350 

26  3.630 

29  4,050 

27  3.770 

28  3,910 
26  3,650 

30  4,190 

29  4,050 

30  4,190 
38  5,310 


0  33 

0  41 
0  42 
0  34 
0  27 
0  18 
0  22 
0  20 
0  20 
0  27 
0  27 
0  23 
0  24 
0  27 


Calc. 
Carb. 
Cu 

78  2 
73  4 
66  8 
69  6 
76  3 
80  5 

79  2 

80  7 

76  7 
75  7 
73  9 
75  8 

77  8 
73  3 


Cu 
per 
Ton 
20  0 
22  3 
16  9 

16  1 

17  5 

14  6 
16  7 
16  6 

13  1 
16  9 

15  2 

14  6 

16  r 

14  3 


.\ssay  Hours 

%  per 

Cu  Chg. 

72  0  40 

69  7  27 

68  2  33 
71  3  36 
67  5  36 

66  6  32 

70  4  27 

73  1  32 

71  8  30 

69  9  32 

69  2  24 

70  3  25 
70  I  27 

67  5  26 


Depth 

of 
Chg. 

Ft. 
15  25 
14  83 
14  63 
14  83 
14  85 
14  96 
14  83 

14  83 

15  00 
14  89 

14  84 

15  08 
14  96 
14  63 


Hr. 

4  58 
6  60 

5  31 
4  94 

4  95 

5  79 

6  61 

5  57 

6  00 

5  68 

6  19 

7  24 
6  65 
6  76 


Cu 
0  03 
0  02 
0  04 
0  04 
0  04 
0  04 
0  05 
0  05 
0  05 
0  04 
0  05 
0  05 
0  04 
0  04 


0  43 
0  45 
0  41 
0  40 
0  48 
0  42 
0  40 
0  48 
0  48 
0  44 
0.47 


Details  of  the  Distillation  oi  the  Copper- 
-Boiled  Out  Solution ■   ■ — Concentrate  - 


Details  of  Still  Operation  - 


Tons 

Month,  per      % 

1916  Chg.   NHj 

April 351   3  51 

May 211   4   10 

June 143  5  27 

July 141   5  27 

August...  142  5  40 
September     145  5  65 

October..  113  6  82 

November  103  8   11 

December  70  6  65 

Average.  139  5  54 

Jan.,  1917  86  7  50 

February.  90  7  24 

March....  91   7  46 

April 82  7.95 


Tons  Tons 
per      per 


Av. 


Cu 

2  04  1   72:1  3  33 

2  94  1   39:1  3  59 

3  10  I   70:1  3  46 

2  88  1   82:1  3  52 

3  19  1   70:1  3  85 

2  76  2  05:1  3  90 

3  80  1   79:1  3   14 

4  34  I   87:1  2  62 
4  47  I   49:1  2  26 

3  19  1   74:1  3  32 

4  85  2  26 

4  32  2  09 

4  67  2  02 

4.61  2  22 

.'\mnH 


NHj 
0  06 
0  05 
0  03 
0  03 
0  02 
0  01 
0  02 
0  02 
0  03 
0  03 
0  019 
0  022 
0  022 
0  018 


Tons 
NH, 
per  Chg.  S.T.S. 
0  090     0  42:1 


Ratio 
B.O.S.  Tons 


-Secondary   Still- 


Ratio       Filtrate 


0  079 
0  037 
0  036 
0  032 
0  021 
0  022 
0  026 
0  031 
0  035 
0  020 
0  025 
0  021 
0  020 


0 

0  93:1 
0  97:1 
0  95:1 

0  98:1 

1  22:1 
I  24:1 
1    27:1 

0  95:1 

1  21:1 
1  27:1 
1  05:1 
I    33:1 


NH,  Cone. 

9  33  2  66 

8  79  2   14 

10  29  1   95 

11  40  2  16 
11  69  2  16 
11  56  2  05 
II  58  1  70 
15  00  I  85 
11  75 
11    33 


57     10  83      I   45     0 


NHj 

0  58 
0  94 

0  98 

1  00 
1  00 
0  94 

0  91 

1  01 
0  78 
0  90 


Cu      Dist.    Ppt.       Cu 
0  32     81   8     91   0     72  0 


Filtrate 
%  ' 

NH, 


Cu      Dist.    Ppt. 


11  17 

12  19 
12.62 


1  54 
I  65 
1.59 


0  79 
0  72 
0.78 


0  69 
0  56 
0  52 
0  44 
0  40 
0  41 
0  46 
0  27 
0  45 
0  28 
0  23 
0  20 
0  24 


77  3  83  8  70  3 
66  6 
66  I 
69  6 
72  8 


83  4 
87  0 
87  4 


87  6 
87  2 
90  0 
83   1 


70  1 
69  9 
66  7 


0  049 
0  028 
0  027 
0  024 
0  015 
0  016 
0  020 
0  017 
0  025 
0  015 
0  018 
0  015 
0  016 


0  01 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 


16  6 

12  9 
14  7 

13  9 
12  7 
12  1 
113 

12  2 

13  3 
10  6 
12  2 


14  7 

12  6 

13  6 
10  4 


Cu 

76  2 

76  6 

77  1 

76  3 

75  6 

77  0 

76  2 
76  3 
76  4 

75  I 

74  6 

76  7 

75  0 


■ Lb.  per  Ton  Leached  ■  - —  %  Distribution — ■ 

Tons 

Month            per  In  In  Est.                         In  In         Est. 

1916             Chg.  Tails  B.O.S.  Misc.  Total  Tails  B.O.S.     .Misc. 

April 0  74  0   17  0  32       2   10  2  59         6  6  12  4       810 

May 0  67  0   15  0  31  2  19  2  65         5  7  117       82  6 

June 0  51  0  23  0   16        1   76  2   15        10  7  8  4       81   9 

July 0  36  0  26  0   15        1   08  I   49        17   5  10  7       72  5 

August 0  23  027  013  051  091        29  7  143       56  0 

September 0  26  0  25  0  08  0  67  I   00       25  0  8  0       67  0 

October 0  23  0  24  0  08  0  52  0  84       28  6  9  5       61   9 

November 0  23  0  29  0   10  0  49  0  88       33  0  II   4       55  6 

December 0  21  0  25  0   12  0  41  0  78       32   1  15  4       52  5 

Avtrare 0  34  0  26  0   14  0  92  1   32        19  7  10  5       69  7 

Jan.,  1917 0  22  0  29  0  08  0  46  0  83       34  9  9.7       55  4 

February 0  23  0  29  0  09  0  47  0  85       34   1  10  6       55  3 

March 0.19  0  27  0  08  0  38  0  73       37  0  10  9       52   1 

April     0.13  0  28  0  08  0   14  0  50       56  0  16  0       28  0 

B.O.S.— Boiled  Out  Solution.      L.S.— Leaching  Solution.  S.T.S.— Solution 

increasing  the  cost  of  distillation  proportionately.  In 
fact,  the  steam  economy  arising  from  distillation  of  solu- 
tions which  contain  upward  of  4%  copper  more  than 
counterbalances  the  steam  used  for  the  wash.  In  ad- 
dition, there  is  the  advantage  that  these  rich  solutions 
have  little  tendency  to  encrust  the  walls  of  the  evapo- 
rators and  stills.  This  is  a  point  all  operators  are  well 
able  to  appreciate. 

As  water  for  sluicing  is  not  available  at  Kennecott 
and  as  the  shape  of  the  leaching  tanks  permits  only 
about  35%  of  the  charge  to  run  out  by  gravity,  a  me- 
chanical excavator  has  been  designed  and  installed  in 
the  tanks.  It  consists  of  a  central  shaft  supporting  four 
radiating  arms  carrying  blades  which  scrape  the  tail- 


Tons  per 
per  Ton 
Chg.  Lehd. 


of 

L.S. 

15  9 

16  6 
20  7 

22  1 
20  5 

23  0 
19  7 


Chg. 
6  2 


Tons 


Ton 
Lchd. 
662 


146   20  3   7  3 


5  7  102  399 

6  3  96  406 
6.8  97  402 
6  5  93  368 
6  8  94  363 
6  7  93  348 


25  9 
20  7 
15  6 


6  9 

5  6 

4  9 

4  6 

4  8 


17  3       5  2       80       310 


Lb. 

per 
Tons  Lb. 
per  NHj 
Ton  in 
S.T.S.  S.T.S. 
0  54  15  3 
0  4S 
0  67 
0  69 
0  66 
0  65 
0  82 
0  88 
0  84 
0  68 
0  96 
0  98 
0  93 
0  98 


— Grand    Total — 


per       Tons     per 


Lb.Cu 
Ppt. 
32  3 


Chg. 
223 


Ton 
Lchd. 
784 


12  7 

13  0 
12   I 

11  5 

12  0 
10  9 
12  7 

12  3 

13  2 


K 

Cu 
Ppt. 
38  3 
23  4 
33  7 
32  7 

29  4 
35  0 

30  7 
29  6 


129       501        31    3 


25  5       129       498 


20  7 

19  0 
23  0 

20  6 
22  2 
20.2 


in  the  operation  of  the  plant  from  April,  1916,  to  April, 
1917,  inclusive. 

In  view  of  the  results  obtained,  construction  work 
has  already  commenced  on  the  enlargement  of  the  plant 
to  one  of  a  capacity  of  25,000  tons  per  month.  The 
four  new  leaching  tanks  are  to  be  30  ft.  in  diameter,  the 
same  as  the  present  tanks,  but  ai-e  to  be  5  ft.  higher, 
thereby  increasing  the  leaching  column  from  15  to  20 
ft.  and  the  capacity  from  500  to  665  tons  per  charge. 
The  four  evaporators,  which  are  periodic  in  type,  are 
to  be  arranged  in  two  double-effect  units,  each  unit 
being  equipped  with  a  separate  condenser  and  absorber. 
Arranging  the  evaporators  in  double  effect  will  econo- 
mize the  steam  used,  as  a  higher  grade  ammonia  con- 
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centrate  can  be  produced.  By  the  new  arrangement 
the  ammonia  concentrate  will  assay  at  least  IB^r  NH,. 
This  will  effect  a  saving  of  22%  in  the  steam  used  for 


Sitfe  Doors  hinged 
on  upper  stde 


IS  X 16  Door  Defoil 


Boftom  of  Tonit  to  slope 
2'  cajn^icafed 


=^' 


SiOe  Door -e'x  16' Dt foil 


AMMo.NIA-I.KAfHINO    TANK     ISKI 
AT   KK.NNKCOTT 


distillntion.  Should  the  headn  for  any  extended  period 
assay  considerably  above  the  present  feed,  the  amount 
of  solution  to  be  distilled  would  exceed  the  capacity  of 
the  evaporators,  so  a  third  unit  has  been  provided  for. 


In  the  accompanying  illustrations  are  shown  draw- 
ings of  the  new  leaching  tanks  and  the  general  arrange- 
ment of  the  apparatus  in  the  enlarged  plant. 

Based  upon  the  figures  of  the  present  300-ton  plant, 
the  cost  of  treating  800  tons  per  day  by  ammonia  leach- 
ing, assuming  a  heads  assay  of  \' c  carbonate  copper 
and  a  recovery  in  the  precipitates  shipped  of  75%  of 
the  carbonate  copper  in  the  heads,  is  given  below.  Of 
the  costs,  other  than  the  freight  and  treatment  charges 
on  the  precipitates  shipped,  which  need  not  be  consid- 
ered here,  the  figures  for  steam,  ammonia,  and  labor 
are,  in  the  order  given,  the  most  important. 

The  cost  of  steam  for  the  operation  of  an  ammonia- 
leaching  process  will  vary  with  the  grade  of  material 
treated,  since  the  steam  required  for  the  distillation  of 
the  copper-ammonia  liquors  is  practically  constant  per 
pound  of  copper  precipitated.  On  the  other  hand, 
the    steam    necessary    for    the    tailings    wash    is    a 


.SKETCH    SHOWING    EXCAVATOR    SHAFT    AND 
DRIVING  MECHANISM 

factor  of  the  tonnage  treated,  averaging,  say,  100  IbJ 
per  ton.  Assuming  a  heads  assay  of  \'c  carbonate  cop- 
per and  a  recovery  in  the  precipitates  of  75'^r,  there 

TABLK    V       LABOR    COSTS    OF    A.MMONIA    LEACHING 

No  of  Roto  per  Shift 

Shifts  ptT  Exriuiiive  of       Amount  por 

24  Hours  lionus  24  Hours 

Forrninn  nnd  chrmist     I  $6  00  »»  00 

Shift  hoswii                      J  4   50  U50 

Oprratorx.  tliatilliltion      )  400  1200 

Opt'rntom,  rhnrfcinK  tanks     J  J  75  1 1   25 

(>p<^ratnn*,  tailinitf*  difiiKMial                                3  3  75  1125 
OprrAtoni.  sackinK  and  loading  prcK'ipi- 

Into,     J  3  75  1125 

Mninlonanrr                                                          2  4  50  9  00 

Fir.-nion  (for  lx.ilrr»)                                            >  4  00  12  00 

Roustaboula                                                           >  3  75  M    25 

Total.  24  $17  50 

or  on  a  lv«i»  of  700  tonn  i>rr  24  hourj  Ihr  <-o»t  por  ton  woulil  lx>  I  3  *<• 

MiHcrllancouii: 

rioi'irirni  po«Tr.  r<.niprr».iil  nir.  liiiht».  no  4o   por  Ion  lonolird 

Mnintonanop — nupplioa  nml  o.iuipniont  *•.  por  Ion  loaoliod 

Saokina  prooipilalon     ox()oH9o!"  ollior  than  lalior  ...               f  |c  jior  ton  loaohod 

Samphnu,  aasayioi,  czpcriniental.  oto  4r.  por  ton  loaohsd 

Miaoollanrous 5c  por  ton  loarhcd 

Summary : 

rout  por  Ton  Coal  por  Lb. 

Iioaohod  Cu  Rooo>Tr 
Sirin.                                                                                       33  6o  2  24o 

\M  1.  M>„„  17  0  113 

I  nl...,  13  4  0  93 

ll.rln^al  iH.»or,  olc  4  0  0  27 

M  iiiil.nanro  <>  0  0  60 

,\.,«vn.«.  oto  4  0  0   27 

Mi,.-ollalionu.  5  0  0  33 

Tolal.  «6  5c  5  77c. 
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would  be  produced  15  lb.  of  copper  per  ton  of  material 
treated.  With  the  steam  necessary  for  the  distillation 
amounting  to  18  lb.  per  lb.  of  copper  precipitated,  there 
would  be  required  270  lb.  per  ton  leached,  and  with  the 
100  lb.  for  the  tailings  wash,  the  total  steam  consump- 
tion would  be  370  lb.  per  ton  leached.  With  a  net  evap- 
oration of  11  lb.  of  water  per  lb.  of  fuel  oil,  and  with 
oil  at  $3.25  per  bbl.  (42  gal.),  the  cost  of  steam  per  ton 
leached  would  be  33.6  cents. 

The  ammonia  used  at  Kennecott  is  aqua  ammonia, 
or  ammonium  hydrate,  containing  29.2%  NH,  (26° 
Baume  at  60°  F.).  This  form  of  ammonia  is  more  con- 
venient to  handle  and  costs  less  per  lb.  of  NH,  deliv- 
ered at  Kennecott  than  does  the  anhydrous  ammonia. 
The  cost  per  lb.  of  NH„  including  the  return  freight  on 
the  empty  drums,  is  34c.  With  an  ammonia  loss  of 
0.5  lb.  per  ton  leached,  the  cost  will  be  17  cents. 

The  costs  given  in  the  above  tabulation  are  those  esti- 
mated for  the  Kennecott  plant  when  enlarged  to  have  a 
capacity  of  800  tons  per  day,  though  to  make  the  costs 
liberal  the  labor  figures  are  based  on  a  700-ton  capacity. 


Government  Operation  of  Mines 

By  Frederick  F.  Sharpless* 
It  is  to  be  hoped  that  the  production  of  coal  and 
metals  for  the  use  of  the  Government  and  the  public 
generally  may  be  maintained  at  such  a  high  level  that 
the  occasional  suggestion  of  Government-operated  mines 
may  not  become  a  reality  or  may  not  have  to  be  seri- 
ously considered.  With  a  Government  inadequately 
equipped  for  handling  the  multitude  of  new  problems 
daily  presented  to  it — problems  that  are  national  in 
character  and  must  be  solved  by  it — the  additional  re- 
sponsibility of  operating  a  large  number  of  metal  and 
coal  mines  would  be  a  burden  of  serious  moment. 
Government  Operations  will  not  be  Cheaper 
That  the  Government,  as  manager,  could  operate  any 
better  or  more  cheaply  is  to  be  doubted;  it  certainly 
could  not  by  placing  properties  in  new  and  untrained 
hands.  If  taken  over,  the  mines  would,  in  most  cases, 
have  to  be  operated  by  their  present  forces  at  an  ex- 
pense which  certainly  would  not  be  less  than  without 
Government  intervention.  Having  fixed  the  price  of 
metals  and  coal,  having  regulated  the  freight  rates  to 
be  charged,  there  remains  but  one  important  element 
for  the  Government  to  regulate,  that  is,  the  compensa- 
tion to  be  paid  to  labor.  It  is  true  that  with  Govern- 
ment ownership  or  Government  operation  it  would  be  in 
a  position  to  dictate  as  to  the  price  to  b:  puid  for  labor, 
but  that  it  would  dictate  any  terms  whereby  the  cost  of 
production  would  be  reduced  is  not  probable. 

Dictation  between  labor  and  the  Government  has  al- 
ways, heretofore,  come  from  the  other  side.  It  would 
probably  be  no  different  now.  In  order  to  stimulate 
production  it  would  probably  increase  the  price  of  labor, 
and  increase  correspondingly  the  price  of  the  commodity 
to  itself  and  the  public.  There  is  a  way,  however,  of 
avoiding  the  continual  rise  in  prices  and  of  maintaining 
production  if  not  stimulating  it,  a  way  that  is  just  and 
is,  or  can  be  made,  legal,  that  is,  the  conscription  of 
labor.  Whether  it  is  yet  time  for  it  or  even  time  to 
talk  about  it  is  questionable,  and  yet  it  is  a  possibility. 

•Consulting  mining  Etnd  metallurgical  engineer,  52  Broadway, 
New   York. 


Probably  the  most  important  factor  endangering  the 
success  of  our  present  national  undertakings  is  that  por- 
tion of  the  laboring  element  which  is  not  only  refusing  to 
cooperate  with  the  Government  but  is  also  absolutely 
blocking  its  program.  Congress,  backed  by  national 
demand,  quickly  passed  the  selective-draft  law,  enabling 
the  Government  to  select  all  the  physically  fit  men  be- 
tween the  ages  of  21  and  31,  from  all  classes  and  walks 
of  life,  and  to  demand  that  they  bear  arms,  carry  our 
flag  to  the  front  and,  if  necessary,  die  in  the  attempt  to 
make  that  flag  the  symbol  of  right  and  justice. 

The  best  brains  of  the  country  have  volunteered  or 
been  drafted  to  help  in  the  work.  The  Government  is 
taking  supplies  and  practically  dictating  the  terms  on 
which  they  are  taken.  Money  for  the  expenses  of  prose- 
cuting the  war,  or  a  large  portion  of  it,  will  be  taken 
from  those  who  have  it  on  conditions  determined  by 
Congress.  All  these  are  requisitioned,  not  regardless  of 
the  rights  and  duty  of  the  individual,  but  with  due  con- 
sideration of  all  his  rights  and  obligations. 

Conscripted  Industry  Needed  to  Back  Army 

A  successful  army  will  have  something  more  than  its 
trained  troops.  The  latter  will  be  backed  not  only  by 
brains,  money  and  supplies  but  also  by  an  army  of 
labor,  freely  given,  it  is  to  be  hoped,  but  forced  if 
necessary.  If  a  canvass  of  labor  were  possible,  it  would 
doubtless  be  found  that  the  large  majority  of  workers 
are  in  dead  earnest  about  winning  the  war  and  ready  to 
help  to  the  limit  in  office,  field  or  factory;  but  the  spirit 
of  strikes  spreading  over  the  country  indicates  that  a 
considerable  percentage  of  labor  is  interested  in  the  war 
only  to  the  extent  of  securing  the  maximum  wage  for 
a  minimum  of  service. 

Such  individuals  will  probably  not  cease  to  strike  and 
demand  ever-increasing  wages  and  shorter  hours,  but 
there  is  not  money  enough  in  the  country  to  buy  loyalty 
to  the  flag  from  men  of  that  stripe.  We  have  drafted 
brains,  supplies,  money  and  men  when  they  have  not 
volunteered — labor  alone  has  not  been  called.  This  doe& 
not  mean  that  labor  is  slacking,  that  it  is  not  now  doing 
a  big  share.  There  are  thousands  of  men  and  women, 
yes  millions  of  them,  who  are  doing  their  very  best.  It 
is  not  this  labor  that  is  referred  to,  but  that  relatively 
small  portion  of  it,  earnestly  needed  by  the  Government, 
which  says,  "Do  thus  and  so,  or  we  quit." 

We  have  drafted  men  to  support  the  flag,  or  to  die 
for  it,  at  $1  per  day  and  board.  Can  we  not  call  the 
mechanic  to  do  the  work  for  which  he  is  fitted  (without 
the  dying)  at  the  same  figure  or  even  at  normal  wages? 
Certainly  justice  to  the  one  sent  to  the  front  demands 
support  at  home,  not  continued  argument  respecting 
rates  and  hours.  Injustice  or  class  legislation  cannot 
be  the  arguments  opposed  to  the  idea. 

When  a  drafted  man  leaves  his  family  to  care  for 
itself  and  gives  up  his  occupation  for  some  one  else  to 
follow,  his  ardor  of  going  is  somewhat  dampened  when 
he  sees  his  neighbor,  with  some  slight  physical  defect 
going  to  work  as  a  carpenter's  helper  at  |7  per  day  or 
handling  a  pick  and  shovel  at  50c.  per  hour  when  he 
was  never  known  to  be  worth  more  than  $1.50  per  day. 
It  is  with  a  rather  better  feeling  that  the  enlisted  man 
sails,  while  watching  the  stevedores  who  have  struck,  no 
matter  what  the  cause,  while  the  soldiers'  supplies  and 
supply  ships  lie  idly  waiting  the  laborers'  pleasure.     Is 
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it  possible  that  some  of  those  idlers  realize  how  near 
their  action,  their  crime,  comes  to  manslaughter?  Prob- 
ably a  few  of  them  do;  probably  the  majority  do  not. 
The  enlisted  man  does  not  want  in  his  company  those 
who  are  happy  to  have  been  rejected,  but  he  has  a  right 
to  hope  for  and  to  expect  unlimited  support  from  all 
those  who  are  unable  or  afraid  to  accompany  him. 
Argument  is  unavailing  with  such  men  as  are  responsi- 
ble for  many  of  the  strikes.  They  are  not  many  out 
their  influence  has  been  powerful.  The  American  soldier 
knows  that  the  greater  portion  of  labor  is  supporting 
him,  he  wants  to  know  that  all  of  it  is  supporting  him. 
He  would  like  to  know  that  it  is  acting  of  its  own  free 
will,  but  if  there  is  a  lack  of  free  will,  he  would  like  to 
know  that  it  is  forced  to  do  its  part  by  the  Government 
in  whose  care  he  has  placed  himself,  whose  resolutions 
he  is  trying  to  make  good,  whose  war  he  will  win  even 
though  it  may  mean  his  death. 


Mclntyre- Porcupine  Report 

The  latest  report  of  the  Mclntyre-Porcupine  Mines, 
Ltd.,  of  Schumacher,  Ont.,  covers  the  period  of  15 
months  ending  June  30,  1917,  for  the  reason  that  the 
date  of  closing  of  the  fiscal  year  has  been  changed 
from  Mar.  31  to  a  time  when  the  absence  of  snow 
facilitates  the  taking  of  inventories  of  supplies. 

Of  the  authorized  capital  of  4,000,000  shares  3,610,- 
283  are  now  outstanding  with  a  par  value  of  $1  each. 
The  acquisition  of  the  outstanding  minority  interests 
in  the  Mclntyre-E.xtension  and  the  Mclntyre-Jupiter 
properties  involved  the  issue  of  294,000  and  316,298 
shares  respectively.  The  fi.xed  assets  of  the  company 
are  now  reported  as  $4,4.32,249,  of  which  $3,617,254 
represents  mining  properties  and  $814,995  the  buildngs, 
machinery  and  equipment.  The  total  assets  are  placed 
at  $4,851,780  and  include  some  Dominion  Government 
20-year  5'^-  War  Loan  bonds  and  a  $100,000  investment 
in  Plenaurum  Gold  Mines,  Ltd.,  a  property  adjoining 
the  Jupiter  mines.  Current  liabilities  are  set  down  as 
$87,597,  out.standing  first  mortgage  T^c  gold  bonds 
$11,000,  depreciation  and  general  re.serves  $400,996, 
giving  with  the  outstanding  .stock  issue  total  net 
liabilities  amounting  to  $4,109,876.  There  remained 
on  the  books  on  June  .30,  1917,  a  surplus  of  $741,903, 
subject  to  a  future  slight  deduction  to  provide  for  the 
business-profits  war  tax  for  1916-1917. 

During  the  period  the  ore  broken  in  stopes  was  215,- 
240  tons,  ore  broken  in  development  21,160  tons,  ore 
hoisted  1113,986  tons.  Development  work  amounted  to 
84.54.2  ft.  Prior  to  Apr.  1,  1916.  the  total  footage 
was  25,676.6  arid  the  bringing  of  10,.544  ft.  of  workings 
of  the  absorbed  properties  into  the  records  of  the 
amalgamated  company  makes  a  total'  footage  of'  44',675 
on  June  30,  1917.  Diamond-drill  operations  from  the 
underground  levels  showed  interesting  results.  One  hole 
penetrated  19  ft.  of  $25.30  ore  at  1387  ft.  from  sur- 
face, another  penetrated  12i  ft.  of  $8.20  ore  at  1160-ft. 
depth,  and  another  7i  ft.  of  $13.50  ore  at  a  depth  of 
785  ft.  from  surface  and  60  ft.  west  of  the  Plenaurum. 

Operating  costs  are  reported  as:  Exploration  $0.0487 
per  ton;  d?vplopmpnt  $0.8085;  breaking  and  sloping 
$2.1348;  crushing  and  transportation  of  ore  $0.1184; 
milling  $0.8882;  repairs  to  buildings,  etc.,  $0.0512; 
heating,  lighting,  water  .supply,  etc.,  $0.1248;  executive 


expense  at  head  office  $0.0649;  administrative  and  gen- 
eral expense  at  mine  office  $0.2266;  taxes,  insurance  and 
workmen's  compensation  $0.2104;  bullion  marketing 
costs  $0.0525;  and  miscellaneous  incidental  to  amalgama- 
tion $0.0543;  or  a  total  of  $4.7833  per  ton.  The  mill 
treated  a  total  of  195,307  tons  of  ore  (16,286  from 
subsidiaries  previous  to  amalgamation  Jan.  1,  1917)  at 
a  cost  of  $0,887  or  8c.  per  ton  lower  than  for  the 
preceding  period. 

The  main  shaft  has  been  equipped  with  2i-ton  skips 
and  ore  and  waste  pockets  cut  out  below  the  1000- ft. 
level.  Ore  passes  will  carry  all  the  ore  from  workings 
on  the  600-ft.  level  to  the  1000-ft.  level,  where  it  will 
be  hauled  to  the  shaft  by  electric  storage-battery 
engines.  An  electric  hoist,  a  30-drill  electric-driven 
compressor,  a  100-ton-per-hour  crushing  plant,  and  an 
800-ton  ore  bin  were  also  added  to  the  plant  at  the 
main  shaft.  Various  improvements  were  made  at  the 
Jupiter  shaft,  and  new  equipment  was  added  to  the 
mill.  The  total  expenditure  for  additions  to  plant  and 
equipment  was  $229,527,  which  includes  $99,040  for 
additions  to  the  absorbed  properties  prior  to  Jan.  1, 
1916.  After  mining  and  treating  ore  of  a  gross  value 
of  $1,954,793  during  the  period  the  ore  reserves  have 
been  increased  to  443,617  tons  with  an  average  value  of 
$11.14  per  ton. 


Colorado  Oil  Shale  Industry 

At  various  times  in  the  past  there  have  been  published 
in  the  Journal  some  descriptive  articles'  concerning  the 
oil  shale  deposits  of  northwestern  Colorado,  southwest- 
ern Wyoming  and  northeastern  Utah,  activity  in  ex- 
ploration work  being  centered  near  De  Beque,  Colo.,  a 
station  on  the  main  line  of  the  Denver  &  Rio  Grande 
railroad.  417  miles  from  Denver  and  328  miles  from 
Salt  Lake  City. 

During  the  last  year  development  work  in  the  dis- 
trict has  been  somewhat  active  and  several  companies 
have  been  formed  for  the  purpose  of  exploitation.  The 
American  Shale  Refining  Co.,  organized  by  Denver  men^ 
is  building  condensers  and  furnaces  to  be  installed 
De  Beque  and  is  expected  to  reach  an  output  of  6OO0 
bbl.  of  crude  oil  per  day.  A  new  process,  protected  bj 
patents,  provides  for  automatic  movement  of  the  shaW 
and  extraction  of  the  oil  in  less  time  than  by  old  methi 
ods.  Other  shale-oil  companies  incorporated  in  Denver- 
are  the  Colorado  Carbon  Co..  Mt.  Logan  Oil  Shale  Min- 
ing and  Refining  Co.,  Glenrock-De  Beque  Oil  and  G.is 
Co.,  Oil  Shale  Mining  Co.,  Colorado  Shale  Products 
Co.,  lUe  Shale  Oil  Co.,  Battlement  Oil  Shale  Co.,  and 
the  Book  ClifT  Oil  Shales  Co.  Prominent  in  the  diree* 
torate  of  several  of  the  new  shale  companies  is  B.  J. 
Barron,  an  official  of  the  Midwest  Oil  Co.  and  of  the 
Bo.ston-Wyoming  Oil  Company. 

Field  examinations  and  experiments  have  led  to  the 
belief  that  in  Colorado  alone  there  is  enough  shale  to 
produce  20.000.000.000  bbl.  of  oil  and  that  300.000.000 
tons  of  ammonium  sulphate  can  be  recovered  as  • 
byproduct  in  the  manufacture  of  the  oil.  It  is  fur- 
ther estimated  that  by  ordinary  means  of  refining  some 
200.000,000  b^l.  of  gasoline  may  be  extracted  from  the 
oil  in  the  Colorado  shale. 
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Production  of  Electrolytic  Antimony 
From  Impure  Ores 


By  WILLIAM  A.  BURR^ 


The  stringent  specifications  of  buyers  as  to  purity 
of  antimony  prohibits  the  ivorking  of  many  im- 
pure ores.  After  many  experiments  a  profitable 
method  luas  developed  of  reducing  such  ores  by 
grinding  to  eight  mesh  arid  leaching  ivith  a  solu- 
tion containing  7%  sodium  hydrate  and  2'^'c  so- 
dium chloride.  From  the  solution  antimony  was 
precipitated  electrically.  Steel  electrodes  and  a 
current  density  of  8-9  amp.  per  sq.ft.  at  2\-2i- 
volts  pressure  were  used.  The  precipitate  con- 
tained 99.9U%  Sb. 


SEVERAL  years  ago  I  became  interested  in  the  min- 
ing of  antimony  ores  and,  in  so  doing,  not  only 
found  myself  in  direct  competition  with  Chinese  and 
Japanese  raw  ores  and  finished  products,  but  also  found, 
on  investigating  the  market,  that  the  stringent  specifi- 
cations adhered  to  by  antimony-ore  purchasers  in  the 
United  States  made  it  difficult  to  obtain  ores  sufficiently 
"pure"  to  meet  their  requirements  and  leave  a  profit  for 
the  miner.  These  specifications  called  for  stibnite  carry- 
ing 40%  Sb  or  over  and  not  exceeding  2%  combined  "im- 
purities." Inasmuch  as  "impurities,"  as  defined  by  the 
ore  purchasers,  comprised  arsenic,  copper,  lead,  zinc, 
manganese,  bismuth  and  in  some  cases  iron,  I  found  my- 
self confronted  with  a  hard  problem. 

With  a  view  to  marketing  the  product  in  competition 
with  foreign  producers,  I  cast  about  for  a  practical 
method  of  reducing  on  the  ground  my  somewhat  im- 
pure ore,  which  carried  in  addition  to  3%  arsenic,  vari- 
ous percentages  of  nearly  all  the  impurities  specified. 
I  exhausted  the  literature  of  all  the  authorities  on  the 
subject,  from  Agricola  to  Dr.  Wang,  in  investigating 
pyrometallurgical  methods,  only  to  find  that  producing  a 
reasonably  pure  product,  such  as  could  be  called  "star" 
antimony,  from  impure  ores  was  out  of  the  question 
by  any  of  these  methods.  At  the  same  time  I  balked  at 
the  usual  volatilization  or  residual  losses,  amounting 
usually  to  from  20  to  25%,  which  accompany  the  em- 
ployment of  the  old  fire  methods. 

Troubles  Solved  by  Electrolytic  Precipitation 
Water  concentration  was  tried  but  did  not  give  sat- 
isfactory results,  and  I  was  but  little  better  off  with  the 
antimony  concentrates  than  with  the  original  ore.  Hy- 
drometallurgy  was  next  turned  to  but  while  several  ef- 
ficient solvents  were  found,  I  could  not  discover  a  pre- 
cipitant that  would  give  a  precipitate  that  could  be 
readily  converted  into  "star  antimony,"  although  many 
precipitates  would  have  made  beautiful  pigments. 

I  finally  turned  to  electrolytic  precipitation  for  a 
solution  of  the  difficulty  and  the  results  of  the  research 
recompensed  me  for  the  time  and  effort  expended.  Elec- 
trolytic antimony  had  been  produced  on  an  experimental 
scale  in  laboratories  in  Germany,  Sweden  and  other  coun- 


tries, but  no  well  defined  process  that  approached  any- 
thing that  could  be  commercialized  had  been  evolved.  On 
undertaking  to  develop  such  a  process  I  was  confronted 
by  many  apparently  incompatible  results. 

I  found  a  dependable  solvent  that  would  dissolve  the 
antimony  without  placing  in  solution  other  elements  and 
that  would  also  be  precipitated  at  the  current  density 
necessary  later  to  throw  down  the  antimony.  This  was 
a  7%  solution  of  sodium  hydrate  to  which  was  added 
4%  of  sodium  sulphide.  The  sodium  sulphide  was  later 
eliminated  as  unnecessary. 

This  solution  fulfilled  all  requirements.  Its  efficiency 
may   readily   be   tested    by    dissolving   three   grams   of 


•Formerly    acting   superintendent    of    reduction 
Mountain,    Ltd.,    Sellwood,    Ont. 
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PLOW    SHEET    OF    ELECTROLYTIC    A.\TIMONY    PLANT 

E.  water-.storage  tanli ;  F.  .solution-storage  tank ;  G,  leaching 
tank  ;  H,  pregnant-solution  tank  ;  I,  distributers  to  cells ;  J.  pre- 
eipitated-solution  sump 

stibnite,  crushed  to  pass  through  an  eight-mesh  screen, 
in  a  beaker  with  10  c.c.  of  the  sodium-hydrate  solu- 
tion at  60°  C.  Complete  dissolution  will  occur  in  17  to 
20  min.  Antimony  may  be  precipitated  from  this  solu- 
tion with  sodium  carbonate.  This  precipitate,  however, 
had  no  commercial  value.  So  it  still  remained  to  find 
a  method  of  precipitating  the  antimony  in  a  commercial 
form  or  in  one  that  could  be  made  commercial  by  re- 
melting  and  casting. 

On   this    subject   absolutely   no    reliable   data,   aside 
from  Faraday's  law,  could  be  found.    Consequently  the 
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work  was  begun  with  that  law.  I  will  not  recount  here 
the  long  series  of  experiments  made  in  the  laboratories 
of  various  universities  in  an  effort  to  determine  the 
proper  current-density  and  voltage,  the  effect  of  voltage 
on  precipitate,  the  proper  materials  for  electrodes,  the 
most  advantageous  distance  between  electrodes,  and  the 
velocity  at  which  the  electrolyte  should  pa.ss  the  elec- 
trodes, and  other  important  details.  I  will  describe  the 
process  of  a  small  plant  capable  of  producing  1000  lb.  of 
electrolytic  antimony  daily,  which  with  proper  manipula- 
tion will  be  chemically  pure  even  when  made  from  so- 
called  impure  ores;  in  such  a  plant  the  working  tests, 
on  which  this  article  is  based,  were  carried  out. 

The  stibnite  ore  was  crushed  to  eight-mesh  with  a 
No.  2  Limepulver,  made  by  the  Jeffrey  Manufacturing 
Co.,  of  Columbus,  Ohio,  the  speed  being  reduced  to  1300 
r.p.m.  and  the  grizzlies  set  with  l-in.  spacings.  The  ham- 
mers were  found  to  be  too  soft  but,  had  they  been  made 
of  a  good  grade  of  manganese  steel,  the  machine  would 
have  been  satisfactory  and  economical  for  this  purpose. 
As  it  was,  it  was  necessary  to  replace  the  hammers  every 
24  hours.  The  crushing  was  done  in  the  solvent  solution. 
From  the  pulverizer's  discharge  the  pulp  was  led  away 
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CELL    AND     CATMODE 


DIAGRAM  SHOWING   DETAILS  OF  CELL, 

A,  anode  busbar;  B.  cathode  busbar:  C.  anode  dummy  bar.    Anode 

ronnections   reach   over    positive   busbars   to    negative 

liu.>ibar  ami  dummy  bar 

by  a  launder  to  two  leaching  tanks  16  ft.  in  diameter 
with  5-ft.  staves  and  an  ordinary  type-A  filter  bottom 
of  Douglas  fir,  furnished  by  the  National  Tank  and  Pipe 
Co.  of  Portland,  Ore.  The  filter  bottom  was  covered 
with  one  thickness  of  cocoa  matting,  on  top  of  which 
was  spread  a  seamless  woolen  filter  cloth.  The  entire 
leaching  side  of  the  plant  was,  in  short,  the  counterpart 
of  the  old  type  McArthur-Forest  cyanide  plant;  any 
cyanide  or  lixiviation  plant  may  be  readily  converted 
into  a  plant  for  the  production  of  electrolytic  antimony. 

Live  Steam  Used  in  Leaching 
When  the  leaching  tank  was  filled,  freshly  stand- 
ardized sodium-hydrate  solution  was  let  in  through  the 
solution  pipes  from  beneath  the  filter  bottom  and  allowed 
to  flow  upward  through  the  pulp  and  to  overflow  through 
launders,  as  pregnant  solution,  into  the  pregnant-solu- 
tion tank.  Live  steam  was  also  introduced  beneath  the 
filter  bottom  in  order  to  maintain  a  working  tempera- 
ture of  60^  r.  From  the  pregnant-solution  tank  the 
solution  was  led,  by  means  of  decantation  pipes,  to  the 
precipitating  cells.  These  were  three  cells  consisting  of 
boxes  of  2-in.  Douglas  fir.  measurinr  30  in.  x  30  in.  x 
15  ft.  inside,  having  3  x  3  in.  strips,  oordering  the  sides 
at  the  top,  on  which  were  carried  the  busbars. 


There  were  three  busbars  to  each  cell,  the  two  posi- 
tive ones  being  of  }  x  2-in.  copper  and  the  negative  one 
of  1  X  4-in.  copper.  A  i  x  4-in.  iron  dummy  bar,  carry- 
ing no  current,  served  as  support  for  one  side  of  the 
anodes,  the  other  side  resting  on,  and  taking  current 
from,  the  negative  busbar.  The  cathodes  rested  on  the 
positive  busbars.  The  latter  were  not  insulated  and 
were  bolted  to  15  x  li-in.  angle  irons  running  along  the 
3  X  3-in.  wooden  strips  edging  the  sides  of  the  cell. 

Electrodes  Made  of  Mild  Sheet  Steel 
Each  cell  contained  80  electrodes,  consisting  of  pieces 
of  ordinary  mild  sheet  steel,  J  in.  thick  and  2  ft.  square. 
While  the  sheet-steel  anodes  gave  satisfactory  results, 
carbon  ones  would  have  been  better  but  could  not  be  ob- 
tained without  considerable  delay.  Iron  would  have  been 
better  than  steel  for  the  cathodes  but  likewise  could  not 
be  secured.  The  electrodes  were  placed  2  in.  apart  and 
the  conductivity  of  the  electrolyte  was  increased  by 
the  addition  of  2''r   sodium  chloride. 

The  electric  current  was  supplied  by  a  5000-amp. 
variable-voltage  direct-current  generator,  specially  built 
by  the  Pan-Electric  Manufacturing  Co.  of  St.  Louis,  and 
was  wired  to  operate  between  two  and  four  volts.  The 
most  successful  precipitation  was  accomplished  under  a 
pressure  of  2.25  to  2.50  volts.  Much  of  the  success  was 
due  to  the  delicacy  of  control  of  voltage  possible  in  this 
generator.  A  current  density  ranging  from  8  to  9  amp. 
per  sq.ft.  of  cathode  surface  was  employed.  This  gave 
a  coarse,  crystalline  precipitate,  easily  removable  from 
the  cathode  by  means  of  a  scraper  similar  to  a  broad 
putty  knife.  The  precipitate  was  allowed  to  accumulate 
on  the  cathodes  until  a  thickness  of  about  3  in.  had  been 
deposited  on  both  sides,  when  they  were  lifted  from 
the  busbars  and  the  precipitate  scraped  off,  washed, 
dried  and  cast  into  the  usual  "star"  antimony  cake.  Its 
analysis  showed  99.94 '^r  of  antimony. 

Low-Grade  Antimony  Can  Be  "Starred"  in  Casting 
Considerable  practice  was  required  in  casting  the  cake 
in  order  to  produce  the  "star"  on  its  upper  surface. 
Antimony  buyers  usually  pay  more  attention  to  this 
"star"  than  to  the  actual  analysis  of  the  metal,  not 
knowing  that  it  is  possible  to  star  even  a  low-grade 
antimony  product.  To  succeed  in  this,  the  iron  or  brass 
molds  employed  must  be  warm  and  covered  on  the  in- 
side either  with  melted  rosin  or  thin  slag.  The  cast 
must  be  made  under  a  cover  of  melted  rosin  or  thin 
slag,  for  the  cake  will  not  "star"  if  exposed  to  the  air 
while  molten.  The  solutions  from  time  to  time  are 
cleared  of  the  accumulated  sulphur  with  carbon  dioxide, 
the  sump  holding  the  precipitated  solution  being  cov- 
ered. Sodium  hydrate,  sodium  sulphide  and  sulphur  may 
be  obtained  from  the  precipitated  solution  as  byproducts. 
The  cost  of  producing  a  pound  of  star  antimony  in 
the  manner  described  above  was  2.2c.,  electricity  being 
generated  l>y  means  of  steam  with  13.000  B.t.u.  coal 
costing  $2.50  per  ton.  There  is  a  great  deal  of  antimony 
in  the  United  States,  most  of  which  is  in  low-grade  oi 
complex  ores  such  as  the  process  herein  described  i.« 
adapted  to  treat.  If  the  owners  of  such  properties  wouli 
turn  their  attention  to  the  production,  on  the  grounn 
of  alloys  such  as  anti-friction,  type  and  Britannia  mctaL 
and  selling  them  to  the  consumer  direct,  instead  of  try- 
ing to  fight  the  open  markets  on  "star  antimony,"  the> 
would  find  it.  in  general,  more  profitable. 
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The  New  Elm  Orlu  Hoist  at  Butte,  Mont. 


Description  of  a  recent  Ilgner-Ward  Leonard 
hoist  installation  at  the  Elm  Orlu  Mining  Co., 
Butte,  Mont.  This  installation  is  one  of  the  tivo 
largest  of  this  type  in  operation  in  this  country. 
Data  on  three  sets  of  tests;  the  first  conducted  ta 
analyze  a  typical  day's  run,  the  second  to  deter 
mine  efficiency  ivhile  hoisting  under  known  condi- 
tions, the  third  supplementary  to  the  second  test 
ivhen  hoisting  from  the  1500-ft.  level. 


DURING  the  last  year  and  a  half,  a  period  to  be 
remembered  for  its  tremendous  industrial  activ- 
ity, extraordinary  progress  was  made  in  the  field 
of  mine  electrification;  and  in  particular  in  the  electrifi- 
cation of  mine  hoists  of  more  than  average  capacity  and 
importance,  and  for  the  operation  of  which  the  highest 
type  of  electrical  system  was  demanded.  This  progress 
extended  to  both  the  coal-mining  and  the  metal-mining 
fields.    Illustrative  of  the  extent  of  this  progress,  it  may 


'steam  hoist  This  type  of  hoist  but  recently  made  its 
appearance  in  the  Butte  district,  and  the  present  in- 
stallations are  but  forerunners  of  many  electrifications 
which  will  undoubtedly  be  made  in  the  near  future. 

This  equipment  is  of  interest  (1)  because  of  its  ca- 
pacity, being  one  of  the  two  largest  of  this  type  in 
operation  in  this  country,  and  (2)  because  of  its  un- 
usual smoothness  of  operation,  simplicity  and  ease  of 
control,  being  so  noted  throughout  the  Butte  camp.  The 
hoisting  equipment  is  installed  in  a  substantial  brick 
building  of  one  room,  the  motor-generator  set  with  fly- 
wheel, the  slip  regulator  and  the  switchboard  occupy- 
ing all  of  one  end.  A  view  of  the  hoist  and  motor  is 
shown  in  the  illustration.  The  building  is  exception- 
ally well  lighted,  both  by  day  and  by  night,  and  there 
is  a  particular  absence  of  congestion.  Two  20-ton 
hand-operated  traveling  cranes  provide  adequate  ca- 
pacity for  the  handling  of  the  heaviest  parts. 

For  the  driving  of  large,  high-speed  hoists,  considera- 
tions of  accuracy  of  control  and  safety  of  operation 
suggest  the  use  of  equipments  operating  on  the  Ward 
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be  said  that  the  number  of  Ward  Leonard  and  Ilgner- 
Ward  Leonard  hoist  equipments  which  will  have  been 
put  into  operation  in  this  country  during  the  two  years 
of  1916  and  1917  will  equal  the  total  number  operating 
prior  to  1916,  and  the  aggregate  horsepower  capacity  will 
be  50  ^r    greater. 

A  recent  Ilgner-Ward  Leonard  hoist  installation  of 
considerable  interest  is  that  at  the  mine  of  the  Elm 
Orlu  Mining  Co.  at  Butte,  Mont.  This  equipment  has 
been  in  regular  productive  operation  since  February, 
having    been   put    into   commission   to    replace    an    old 


•Excerpt    from   a   paper   presented   by   R.    S.    Sage   before   the 
American    Institute  of  Electrical   Engineers.   June    28,    1917. 


Leonard  system.  This  system,  combined  with  a  fly- 
wheel for  load  equalization,  commonly  known  as  the 
Ilgner-Ward  Leonard  system,  is  utilized  where  con- 
ditions of  power  supply  make  flywheel  equalization  im- 
perative, as  in  this  instance,  the  reservation  charge  be- 
ing based  on  the  maximum  instantaneous  demand.  For 
this  reason,  flywheel  capacity  was  supplied  sufficient  to 
equalize  completely  the  maximum  duty  cycle  met  in  bal- 
anced hoisting  from  the  deepest  level.  The  shaft  has 
been  sunk  to  a  depth  of  1800  ft.  and  ore  is  being  hoisted 
regularly  from  the  1100,  1200,  1300,  1400,  1500  and  1800 
levels.  Ultimately,  the  ore  will  be  taken  from  3500-ft. 
depth  in  the  Elm  Orlu  mine. 
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The  general  characteristics  of  the  hoist  are  as  shown 
in  Table  I.  It  is  impossible  to  predict  exactly  the  actual 
operating  schedule  in  this  class  of  service,  but  to  insure 
continuity  of  service,  the  most  important  consideration 
in  installations  of  this  kind,  the  first  requisite  is  that 
the  driving  machinery  have  a  safe  margin  of  capacity. 
A  heating  guarantee  of  40'  C.  rise  for  all  parts  of  the 
electrical  equipment  was  therefore  made,  for  continuous 
operation,  when  hoisting  the  specified  hourly   tonnage 

TABLE     I        GENER.M.    CHARACTERISTICS    OF     HdlST 

Inrlination  of  shaft  with  horimnlal  90  din 

Pn^ent  maximum  lift  1,800  ft 

ritimatc  maximum  lift  }.500ft 

Wright  of  skip  and  man  cage  1 1,000  lb. 

Wright  of  ore  per  trip      10.000  Ih 

Weight  of  one  rope  (5.500  ft  )       I  2.500  lb 

Maxiniuni  speed  of  skip  per  minute  during  hoistinR      2,500  ft 

Diameter  of  cable  I    5  in 

Weight  of  cable,  per  foot  3    55  1b 

Diameter  of  cylindrical,  double-clutched  drums      10  ft. 

WR"  of  drums                  ...  ..                  3,b00.000  lb -ft  ' 

Maximum  hourly  tonnage  (  2,000  lb  )  from  3,50(l-ft.  level 155  tons 

Assumed  mechanical  efficiency      .  85*1 

from  any  level.  The  estimated  limits  of  demand  from 
the  power  supply  for  the  various  levels  were  as  follows : 
From  1500-ft.  level,  650  kw.;  2400-ft.  level.  760  kw. ; 
3500-ft.  level,  865  kw.  The  estimated  overall  effi- 
ciencies corresponding  to  the  maximum  hourly  tonnages 
are:  From  1500-ft.  level,  46.2 -"f  ;  2400-ft.  level,  48.3%; 
3500-ft.  level,  Al.l'^c.  The  hoist  is  also  used  for  prac- 
tically all  of  the  hoisting  of  an  unproductive  character, 
such  as  handling  waste,  men,  timbers  and  supplies,  and 
the  hoisting  of  ore  is  done  simultaneously  with  this  sort 
of  work.  The  over-all  efl^ciency  at  which  the  ore  is 
hoisted,  that  is,  the  ratio  of  the  net  work  done  in  lifting 
a  day's  output  of  ore,  to  the  kilowatt-hours  of  electric 

TARI.F,  II       POWER  DEMANDS  AND  TONNAGE.S  FOR  DIFFERENT 
HaSTINO  DEPTH.S 

1,500-Ft  2,400-Ft  3,500-Ft 

Uvel  Level  Level 
When  Hoisting  100%  Maximum  Hourly  Tonnage: 

Hourly  tonnage                                                        267  00  202  00  155  00 

Kw  -hr   per  ton                                                            2  46  3   74  5   54 

When  Hoisting  75%  of  Maximum  Hourly  Tonnage; 
Hourly  tonnage  200  00  152  00  116  00 

Kw  -hr   per  ton  2   58  3  89  5  75 

When  HoL«ting  50%  of  Maximum  Hourly  Tonnage: 
Hourly  tonnage  133  00  10100  77   5 

Kw-hr   per  ton  2  83  4   23  6    17 

When  Hoisting  50%  of  Maximum  Hourly  Tonnagiv 
Hourly  tonnage  67  00  50  5  38  7 

Kw-hr  per  ton  3  57  5  07  7  45 

energy  used  per  day,  is  therefore  much  less  than  the 
figures  given  above.  The  mine  is  still  in  the  devolpment 
stage  so  that  the  unproductive  work  is  a  large  propor- 
tion of  the  total  required  of  the  hoist.  At  present  the 
slip  regulator  is  adjusted  so  as  to  limit  the  demand  to 
400  kw.,  as  this  is  sufficient  for  the  present  depths  and 
the  present  manner  of  hoi.sting. 

Structural  Features  of  Hoist  and  Motor 

The  hoist  con.sists  of  two  steel-plate  drums  10  ft.  in 
diameter,  grooved  to  hold  1900  ft.  of  1.5  in.  steel  cable 
per  layer.  The  drums  are  mounted  between  three  bear- 
ings, on  a  single  shaft  which  has  an  extreme  length  of 
40  ft.  Each  drum  is  provided  with  an  axial-plate-type 
clutch  and  a  parallel-motion  post  brake.  The  diameter 
of  the  brake  tread  is  14  ft.  The  post  brakes  are  made 
of  structural  shapes  an^  steel  plate  to  form  a  box 
girder.  The  brakes  are  released  and  the  clutches  oper- 
ated by  means  of  oil  through  cylinders  with  floating- 
level  control,  .served  by  an  oil  accumulator  in  connection 
with  a  motor-driven  triplex  oil  pump.  A  2-hp.  motor 
supplies  all  the  power  required  for  the  brake  and  clutch 


engines.  The  weights  by  which  the  brakes  are  set  are 
in  the  form  of  cylinders  moving  vertically  in  guides 
formed  by  part  of  the  brake  engine.  In  addition  to  the 
regulation  dial-type  depth  indicators,  the  drum  flanges 
are  extended  to  provide  a  surface  for  spotting  marks. 
The  bearings  are  all  of  the  two-part  type  provided 
with  gravity-feed  lubrication,  in  addition  to  oil  rings. 
Sight-feed  oil  gages  are  provided  for  all  the  bearings. 

To  the  drum  shaft  is  coupled  an  1800-hp.,  80-r.p.m., 
525-volt  direct-current  motor  which  is  supplied  with  two 
bearings,  and  sole  plates.  The  armature  shaft  is  14  in. 
in  diameter  in  the  bearings  by  11  ft.  5  in.  long,  and 
has  a  forged  half-coupling  for  connection  to  a  corre- 
sponding half-coupling  on  the  drum  .shaft.  The  arma- 
ture is  9.5  ft.  in  diameter,  while  the  outside  diameter  of 
the  magnet  frame  is  14  ft.  5  in.  The  motor  has  16 
main  field  poles,  the  coils  being  wound  for  125-volt  ex- 
citation, and  has  commutating  poles  to  insure  good 
commutation  at  the  heavy  overloads  encountered  in  the 
service.  The  bearings,  in  addition  to  being  ring-oiled, 
receive  lubrication  from  the  gravity-feed  oiling  system. 
The  extreme  length  of  the  hoist,  with  motor,  is  51  ft. 
9  in.  The  motor  receives  its  power  through  a  set, 
consisting  of  a  generator  driven  by  an  induction  motor, 
and  a  direct-coupled  flywheel  and  exciter.  The  gener- 
ator has  a  continuous  capacity  of  1300  kw.,  at  525  volts, 
and  in  order  to  commutate  successfully  the  heavy  cur- 
rents at  the  low  voltages,  it  is  equipped  with  commu- 
tating poles,  and,  in  addition,  a  compensating  winding 
is  placed  in  the  pole  faces  of  each  of  the  12  main  poles. 
As  in  the  case  of  the  hoist  motor,  the  main-field  excita- 
tion is  at  125  volts.  The  induction  motor  is  rated  1150 
hp.,  three  phase,  60  cycles,  2200  volts,  and  has  a  syn- 
chronous speed  of  514  r.p.m.  It  is  of  the  wound-rotor 
type,  with  collectors  for  connection  to  the  automatic 
slip  regulator. 

Flywheel,  Constructed  of  Steel  Plates,  Weighs 
46  Tons  and  Is  Inclosed  in  Housing 

The  flywheel  is  built  up  of  rolled-steel  plates, 
11  ft.  10  in.  in  diameter,  so  that  the  peripheral  speed 
at  synchronism  is  19,100  ft.  per  min.  The  width  of 
face  is  20.5  in.,  making  the  total  weight  92,000  lb.  ex- 
clusive of  shaft.  The  plates  are  securely  riveted  to- 
gether by  steel  rivets.  The  wheel  is  mounted  between 
two  bearings,  and  coupled  to  the  generator  by  a  Francke 
type  flexible  coupling.  A  special  grade  of  hard  babbitt 
is  used  in  the  supporting  bearings.  Lubrication  is  af- 
forded both  by  means  of  a  low-pressure  oil  pump  geared 
to  the  shaft  supplemented  by  ring  oiling.  The  geared 
pump  begins  to  supply  the  bearings  with  oil  practically 
as  soon  as  the  wheel  turns  over.  The  oil  reser\*oir  is 
sunk  below  the  floor  line  at  the  end  of  the  flywheel 
bearing,  and  contains  coils  for  the  circulation  of  cooling 
water. 

In  order  to  reduce  the  demand  on  the  power  system, 
when  starting  the  .set,  a  small  motor-driven,  high-pres- 
sure oil  pump  is  provided  to  supply  oil  pressure  under 
the  bearings,  this  pump  being  put  into  operation  only 
when  re(|uired  for  this  purpose.  With  this  starting 
pump  in  operation,  the  set  and  wheel  started  from  rest 
with  80"^,  of  full-load  current  from  the  power  system. 
A  close-fitting  steel  plate  cover  is  provided  for  the  wheel 
above  the  floor  line,  the  pit  in  the  foundation  virtually 
forming  the  lower  portion  of  the  enclosing  casing. 
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The  exciter  armature  is  mounted  on  an  extension  of 
the  induction-motor  shaft,  the  field  frame  being  bolted 
to  an  extension  of  the  base.  The  exciter  has  a  continu- 
ous rating  of  21  kw.,  at  125  volts.  A  cast-iron  base  is 
provided  under  the  induction  motor  and  generator,  and 
sole  plates  under  the  flywheel  bearings.  The  founda- 
tion under  the  various  units  is  of  reinforced  concrete 
extending  down  to  the  bedrock,  insuring  stability  of 
alignment. 

Electric-Control  System 

The  hoist-motor  speed  and  direction  of  rotation  are 
controlled  by  varying  the  strength  and  reversing  the 
polarity  of  the  generator  field.  The  field  rheostat  is 
provided  "with  a  large  number  of  points  giving  a  cor- 
responding large  number  of  speeds  in  both  directions. 
Between  the  motor  and  generator  there  is  inserted  an 
overload  circuit  breaker  and  a  single-pole  line  switch. 
[n  the  design  and  installation  of  the  entire  equipment, 
;areful  consideration  was  given  to  the  matter  of  safety 
Df  operation,  with  the  result  that  the  effects  due  to 
carelessness  on  the  part  of  the  operators  are  obviated 
md  protection  to  the  men  and  apparatus  is  provided  in 
ilmost  every  emergency. 

The  arrangement  of  the  control  levers  is  extremely 
simple,  there  being  but  one  power  lever,  a  forward 
movement  corresponding  to  one  direction  of  rotation 
ind  a  backward  movement,  the  reverse.  This  lever  with 
;he  two  brake  levers,  one  on  either  side,  completes  the 
ever  group.  The  clutches  are  operated  by  a  throw, 
iither  in  or  out,  of  a  crank  through  an  arc  of  180°.    A 

TABLE   in.     RESULTS  OF   TEST  FOR  A  TYPICAL  DAY'S   RUN 

Duration  of  test    12        hours 

Actual  time  iioist  in  motion     3  5    hours 

["otal  number  of  trips  made 280 

•Jumber  of  skips  of  ore  hoisted 63 

Percentage  ore  trips  of  total ' 22  5  % 

7otal  weight  of  ore  hoisted   252.  5    tons 

Average  weight  of  ore  per  skip 4.01  tons 

Average  lift  of  ore      1,428        ft. 

^et  work  done  on  ore — total 272        kw.-hr. 

"Jet  work  done  on  ore — per  trip      ...                                ...  4   32  kw.-hr. 

^et  work  done  on  ore — per  ton  1 .  08  kw.-hr. 

iw.-hr.  energy  used  during  day. ... 1,500         kw.-hr. 

?otal  kw.-hr.  energy  used,  including  nonproductive  work  per 

ton  ore  hoisted 5.  94  kw.-hr. 

Cw.-hr.  used  while  hoist  at  rest ,    ,    680         kw.-hr. 

Cw.-hr.  used  while  hoisting  ore 582         kw.-hr. 

iw.-hr.  returned  to  power  system 14.6    kw.-hr. 

)ver-all  efficiency  wni^^  hoisting  ore 46 .  7% 

The  trips  with  ore  were  divided  among  the  levels  as  follows: 

Level                                                  No.  Trips  Actual  Lift 

,000  ft.                                                        6  1,068.5  ft. 

,100  ft.                                                        3  1,170  0  ft. 

,200  ft.                                                        3  1,271    2  ft. 

,300  ft.                                                  20  1,372,5  ft. 

,400  ft.                                                        7  1,473  5  ft. 

,500  ft.                                                  22  1,574,5  ft. 

,800  ft.                                                    2  1,915,2  ft. 

The  weight  of  ore  hoisted  was  obtained  by  observing  the  nurnber  of  cars 

lumped  into  each  skip  and  using  an  average  weight  per  car  obtained  from  a 
irge  number  of  cars. 

!enter-zero  direct-current  ammeter  and  voltmeter  are 
nounted  in  the  line  of  vision  with  the  depth  indicators. 
A  Welch  safety  device  compels  slowing  down  at  the 
)roper  rate  and  provides  protection  against  overwinding 
md  overspeeding.  As  an  additional  protection,  limit 
witches  actuated  by  the  skips  themselves  are  installed 
n  the  guides.  These  switches,  as  well  as  the  Welch 
levice,  cause  the  direct-current  circuit  breaker  to  open, 
n  addition  to  setting  the.  hoist  brakes.  In  general,  any 
imergtincy  which  will  cause  the  direct-current  circuit 
)reaker  to  open  will  cause  the  brakes  to  be  applied.  The 
lirect-current  circuit  breaker  will  open  under  any  of  the 
ollowing  emergencies :  Extreme  direct-current  overload, 
iverwind  top  or  bottom,  loss  of  exciter  voltage,  loss  of 
notor-field  excitation,  overspeed  of  hoist,  or  overspeed 
>f  motor-generator  set. 


The  opening  of  the  main  line  alternating-current,  oil 
circuit  breaker  will  not  open  the  direct-current  circuit 
breaker,  nor  set  the  hoist  brakes,  but  the  operator  is 
free  to  continue  hoisting  as  long  as  the  stored  energy 
in  the  flywheel  will  permit.  The  opening  of  the  line 
switch  is  indicated  in  the  usual  manner  by  the  ringing 
of  a  bell.  When  the  direct-current  circuit  breaker  has 
been  opened  under  any  of  the  above-mentioned  emer- 
gencies, and  an  application  of  the  brakes  made,  the 
brakes  cannot  be  released  until  the  controller  lever  has 
first  been  returned  to  the  central  position.  After  an 
over-wind  has  occured,  it  is  necessary  for  the  hoist  oper- 
ator to  throw  a  small  switch  before  power  can  again  be 
applied  to  the  motor  and  motion  is  possible  only  in  the 
lowering  direction. 

Energy  Stored  in  Flywheel 

The  total  energy  in  the  flywheel  at  94%  synchronous 
speed  is  117,000  hp.-sec,  of  which  approximately  50"^^ 
is  available  for  operating  the  hoist  in  the  event  the  set 
was  disconnected  from  the  power  supply,  the  limitation 
being  the  speed  at  which  the  direct-current  exciter  is  no 
longer  able  to  hold  up  its  voltage.  If  required,  a  com- 
plete trip  with  a  fully  loaded  skip  could  be  made  from 
a  depth  of  1500  ft.  on  the  energy  of  the  flywheel,  and  a 
load  of  men  could  be  hoisted  from  the  deepest  level. 
Hoisting  "out  of  balance"  can  be  carried  on  without 
causing  excessive  speed  reduction  of  the  set  or  neces- 
sitating a  higher  limit  of  demand  from  the  power 
supply. 

The  liquid  slip  regulator  used  with  this  equipment  is 
worthy  of  special  mention,  as  being  a  decided  departure 
in  important  details  from  the  heretofore  generally  ac- 
cepted design.  In  the  latter,  it  was  necessary  to  make 
a  water-tight  joint  between  the  tile  or  porcelain  ves- 
sels and  the  cooling  tank,  and  also  between  the  tile  and 
the  electrodes,  clamping  rings  or  draw  bolts  being  used 
for  this  purpose.  In  many  instances,  this  construction 
in  connection  with  temperature  changes  resulted  in 
broken  tiles,  causing  much  annoyance.  In  the  present 
design  the  tiles  are  simply  placed  upon  a  rubber  mat  on 
the  steel  bottom  of  the  tank,  the  only  water-tight  joint 
being  that  between  the  lower  electrodes  and  the  bottom 
of  the  tank.  Only  enough  pressure  is  applied  on  the 
tile  by  the  holding-down  bolts  to  hold  it  in  place,  the 
purpose  of  the  tiles  being  merely  to  serve  as  barriers 
to  prevent  leakage  between  phases.  Common  sewer 
tiles  are  used  for  the  purpose.  The  value  of  the  input 
limit  is  adjusted  in  the  usual  manner  by  varying  the 
number  of  the  counterbalancing  weights. 

The  first  set  of  tests  was  for  the  purpose  of  analyzing 
a  typical  day's  run  under  ordinary  conditions,  as  regards 
its  relation  to  the  electrical  equipment.  In  the  second 
tests,  measurements  were  made  of  the  electrical  quanti- 
ties for  a  few  trips  to  determine,  if  possible,  the  effi- 
ciency while  hoisting  under  known  conditions.  The 
third  test  was  supplementary  to  the  second. 

Efficiency  Test  Under  Daily  Hoisting  Conditions 

A  log  was  kept  of  all  the  movements  of  the  hoist  from 
7  a.m.  to  7  p.m.,  recording  the  time,  the  nature  of  all 
trips,  quantity  of  ore,  etc.  The  only  instruments  in 
use  were  the  alternating-current  recording  wattmeter — 
30-in.  feed  per  hour — Karlic  tachograph  and  integrating 
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polyphase  watt-hour  meter.  As  mentioned  in  the  pre- 
ceding paragraphs,  there  are  no  special,  designated  peri- 
ods of  the  day  during  which  the  hoist  is  used  exclusively 
for  the  hoisting  of  ore,  but  this  is  carried  on  simultane- 
ously with  the  unproducti%-e  work,  as  the  conveying  of 
timber,  m.en  and  supplies.  Moreover,  the  hoisting  is  of 
such  an  intermittent  nature  that  a  straight-line  input 
to  the  motor-generator  set  is  not  even  approximated, 
even  at  the  low  limit  of  400  kw.  Storage  or  bins  are 
under  construction,  but  were  not  in  operation  at  the 
time  of  the  tests.  The  results  of  the  first  test  are  shown 
in  Table  III. 

The  calculated  net  work  done  in  lifting  the  ore  is  subject 
to  some  error,  inasmuch  as  during  about  2b^c  of  the 
trips  timber  or  men  were  lowered  in  counterbalance 
with  the  ore.  On  the  other  hand,  men  were  hoisted 
with  the  ore  during  about  20''c  of  the  trips.  During 
about  SCr  of  the  trips  with  ore,  at  least  one  stop  was 
made  between  the  loading  level  and  the  dump,  there 
being  a  maximum  number  of  six  such  stops.  The  total 
kilowatt-hours  used  was  obtained  from  readings  taken 
on  the  watt-hour  meter  at  the  beginning  and  end  of  the 
test.  The  energy  used  during  the  ore  trips  was  obtained 
from  the  record  made  by  the  30-in.-per-hour,  curve- 
drawing  wattmeter  with  the  aid  of  a  rolling  planimeter. 
The  energy  returned  to  the  system  was  obtained  in  the 
same  manner.  The  time  during  which  the  hoist  stood 
at  rest  was  taken  from  the  tachograph  record. 

Efficiency  Test  Under  Rapid  Hoisting  Conditions 

In  order  to  secure  as  rapid  hoisting  as  possible,  there 
was  accumulated  at  the  1500-ft.  level,  30  cars  of  ore  mak- 
ing possible  five  consecutive  trips,  as  fast  as  the  skips 
could  be  loaded.  Continuous  records  were  made  on  the 
graphic  meters  of  the  direct-current  voltage  and  current 
and  of  the  alternating-current  current.  A  time  marker 
marked  every  second  on  all  the  records,  simultaneously. 
The  speed  of  the  motor-generator  set  was  read  at  fre- 
quent intervals  and  telegraphed  to  one  of  the  graphic 
records  at  the  instant  of  reading,  a  record  of  the  con- 
secutive readings  being  kept  which  was  later  trans- 
ferred to  the  graphic  record.  The  speed  of  the  hoist 
motor  was  taken  from  the  tachograph  record  and  the 
30-in.-per-hour  recording  wattmeter  supplied  a  record 
of  the  power  delivered  to  the  motor-generator  set.  Con- 
ditions of  the  second  test  are  shown  in  Table  IV. 
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based  on  factory-test  results.  The  power  input  to  the 
motor-generator  set  when  running  light  as  measured  by 
the  30-in.-per-hour,  curve-drawing  wattmeter,  and 
checked  by  the  indicating  wattmeter  was  80  kw.  at  512 
r.p.m.  For  the  average  speed  of  the  set  during  the 
test  this  was  taken  at  78  kilowatts. 

The  segregation  of  the  losses  in  the  set  was  made 
from  results  of  tests  made  in  the  factory.  The  running- 
light  input  to  the  set  includes  bearing,  friction  and 
windage  for  flywheel,  generator  and  induction-motor; 
induction-motor  core  loss  and  running-light  copper  loss; 
hoist-motor  shunt  field  (with  economy  resistance  in 
series)  ;  exciter  loss  with  load  of  motor  field.    The  same 

TABLE    V.      ENEKGY    DI.S.SIPATED    IX    MECHANICAL    PARTS 

Per  Crnt  of  Nd 

Kw.-Hr.  Work 
Losses  in  mechoniral  parts  of  hoist,  sheavos,  Kuiclr.s, 

i-tc                                                                                              4    1  17  0 

lloist-raolor  losses        6  23  25  9 

Hi.nfrator  losses        5   5}  22  9 

Imiiintion-motor  losses               J  99  16  6 

I-lvwh.el  losses   4  08  17  0 

.Slip-regulator  losses 2    12  1)8 

Eioiter  losses        0  }9  16 

Total  losses 26  46  109  8 

Net  work  done  on  ore 24    I 

Total  energy  eonsumed 50  56  kw.-hr. 

Overall  effieieney 47  66% 

total  loss  in  the  equipment  is  obtained  by  adding  to  the 
running-light  loss  of  the  set,  the  increase  in  losses  while 
under  load,  these  being  readily  calculated.  On  this  basis, 
the  result  is  as  shown  in  Table  VI.  An  item  not  included 
in  this  segregation,  consisting  of  approximately  0.25 
kw.-hr.,  used  in  operating  the  accumulator  oil  pump  and 
the  brake  solenoids,  is  also  included  in  the  running-light 
input.  The  total  energy  accounted  for  is  therefore  50.81 
kw.-hr.,  as  against  50.5  shown  by  the  wattmeter. 

TABLE   VI.      HrNNINC-LKiHT    INPUT 


Kw-IIr 
0   24S 

0   22} 

0  OftO 

idage)  }  019 

4   440 

2  i:o 

12    2iO 


The  energy  dissipated  in  the  various  parts  of  the 
equipment  was  found  to  be  a.s  given  in  Table  V. 

The  hoist-motor  input  was  measured  directly,  and  the 
output  was  obtained  by  deducting  the  lossos  which  were 


Motor  shunt  fi--ld  liiiereaarl 
Indirulor  motor  eopper  losj*  (increase) 

Exciter  loss  (incrcnscl      

Cicncnilor  losses  (excluding  friction  and  ' 
Motor  los.ses  (excluding  shunt  field) 
H..inilntor  losses      .... 

Uuniiiiiir-light  liws  of  set  

Kri.  I  ion  in  mechanical  parts  of  hoiat  4    1 

I'.iI.lI  26   460 

The  energy  output  of  the  generator,  as  obtained  from 
the  direct-current  power  curves  by  the  aid  of  a  rolling 
planimeter  was  32.64  kw.-hr.,  and  the  input  38.17  kw.- 
hr.  The  input  to  the  generator  was  at  the  rate  of  243 
kw.,  so  that  during  the  trips,  approximately  27.5  kw.-hr. 
were  required  from  the  flywheel.  The  average  speed 
reduction  of  the  set  during  hoisting  was  10.6' r  on  the 
basis  of  which,  the  energy  given  up  during  the  five 
cycles  was  06,500  kw.-sec.  or  26.8  kw.-hr.,  which  checks 
fairly  well  with  the  figure  given  above. 

In  general,  the  test  results  check  well  with  the  esti- 
mated performance.  The  friction  losses  in  the  hoist, 
sheaves,  rope  and  guides  proved  unexpectedly  low,  but 
the  shaft  guides  are  in  good  repair,  and  the  cage  rides 
almost  as  smoothly  as  a  passenger  elevator.  Also,  the 
hoist  drums  run  true  and  with  no  interference  with  the 
brake-shoe  blocks:  the  head  sheaves  and  idlers  are  well 
lubricated  and  ea.sy-running. 

The  efliciency  of  hoisting  exceeded  that  anticipated, 
even  with  the  light  loads,  the  load  per  skip  being  but 
80',  of  that  considered  normal.  With  heavier  loads,  as 
when  hoisting  high-grade  copper  ore,  the  efliciency  would 
be  further  increased.  Hoisting  was  done  at  slightly  less 
than  50',  of  the  maximum  rate  for  this  level  and  the 
power  consumption  was  2.40  kw.-hr.  per  ton  as  com- 
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pared  with  2.83  kw.-hr.,  expected.  The  tendency  should 
be  for  the  efficiency  to  increase  at  the  greater  depths, 
the  maximum  probably  being  reached  at  the  intermedi- 
ate levels. 

The  time  for  retardation  is  considerably  longer  than 
that  used  in  calculating  the  duty  cycles,  and  is  the 
result  of  the  rather  close  setting  of  the  Welch  safety 
device.  At  present  there  is  no  particular  reason  for 
rapid  hoisting,  and  the  management,  being  inclined  to 
a  policy  of  safety,  requires  the  slower  rate  of  retarda- 
tion. A  reduction  in  the  retardation  period  would  fur- 
ther tend  to  a  betterment  of  the  efficiency  of  hoisting. 
The  standby  losses  are  considered  particularly  low  for 
an  equipment  of  this  capacity. 

It  is  believed  that  by  decreasing  the  loading  time  so 
as  to  obtain  a  more  uniform  input  to  the  power  set, 
decreasing  the  retardation  period  and  bringing  the  load 
up  to  normal,  the  hoisting  efficiency  of  this  outfit  will 
reach  50 Sr  at  this  level.  It  is  believed  that  the  results 
of  these  tests  give  fairly  accurate  information  as  to  the 
operating  characteristic  of  the  hoist  at  the  Elm  Orlu 
and  indicate,  in  general,  the  results  to  be  expected  of 
the  performance  of  other  Ilgner  equipments  in  similar 
ser\'ice. 

Supplementary  tests  of  the  same  nature  as  those  re- 
ferred to  as  second  test  were  made  when  hoisting  from 
the  ore  pockets  subsequently  completed  at  the  1500-ft. 
level.    During  this  test  12  skips  were  hoisted  from  the 

T.\BLE  Vn.      SIPPLE.MENTARY  TESTS  FOR  EFFICTENCV 

Duration  of  test      1.081  sec. 

Lift 1,618ft, 

Number  of  skips  hoisted 12 

Weight  of  ore  hoisted   97,400  lb. 

.\verage  weight  per  skip 4  06  tons 

Net  work  done — total 59  38  kw.-hr. 

Average  time  per  trip      ....                           90  sec. 

Actual  running  time — total                  734  sec. 

.\ctual  runninsj  time — average  per  trip     62  8  sec. 

Time  at  rest — total              327  sec. 

Time  at  rest — average  p.^r  trip  27  3  sec. 

Average  time  for  acceleration 21    8  sec. 

Average  time  running  at  full  speed  17  0  sec. 

Average  time  for  retardation                    24    1  sec. 

Average  rope  speed  1.545  ft.  per  min. 

Maximum  rope  speed  2.550  ft.  per  min. 

Average  speed  of  M-G  set  481  r. p. m 

HoLst-motor  output    70  7  kw.-hr. 

Hoist-motor  input  (exclusive  shunt  field) 81    5  kw.-hr. 

Mechanical  efficiency  of  hoist      8 1  '^t 

Energy  input  to  M-G  set — total          118kw-hr 

Kw.-hr  per  ton  hoisted  2  425 

Overall-efficiency  50  3% 

pockets,  the  time  of  loading  averaged  27.3  sec,  as  against 
51  sec.  during  the  previous  test.  The  higher  over- 
all efficiency  obtained,  namely  50.2%,  is  due  to  the 
decreased  standby  loss  as  a  result  of  the  decreased 
loading  time.  It  will  be  noted  that  the  total  lift  was 
increased  43.5  ft.  when  hoisting  from  the  pockets, 
thereby  increasing  slightly  the  work  done  per  trip. 
Table  VII  shows  the  conditions  pertaining  to  this  test 
and  the  results  observed  therefrom. 


owner  of  the  mining  property  against  which  a  lien  is 
asserted,  in  the  statement  of  lien  filed  with  the  county 
clerk,  unless  such  owner  is  known  to  the  lien  claimant. 


Mine  Lien  Claims 

By  a.  L.  H.  Street^ 
As  noted  by  the  Oregon  supreme  court  in  the  late 
case  of  Bishop  vs.  Henry,  165  Pacific  Reporter,  237,  no 
valid  lien  can  attach  to  mining  property  on  account  of 
labor  or  supplies  furnished  for  its  improvement  or  de- 
velopment, except  as  such  lien  may  be  expressly  author- 
ized by  statute  and  except  as  there  may  be  substantial 
compliance  with  such  statute  in  the  matter  of  filing 
notice,  etc.  But  it  is  decided  that  under  the  Oregon  lien 
law  there  is  no  necessity  for  stating  the  name  of  the 

•.Attorney  at  law.  829  Security  Bldg..  Minneapolis.  Minn. 


Danger  of  Oxygen  Rescue  Apparatus 

When  oxygen  rescue  apparatus  was  first  introduced 
in  the  United  States  and  made  use  of  in  the  mines  fol- 
lowing explosions  and  fires,  there  was  a  wide  miscon- 
ception on  the  part  of  many  miners  and  mining  men  as 
to  the  extent  to  which  it  might  be  used,  and  the  limita- 
tions of  the  physical  endurance  of  those  who  volunteered 
to  wear  the  apparatus.  Many  conceive  the  idea  that 
with  an  oxygen  apparatus  a  man  immediately  acquires 
superhuman  strength  and  endurance.  It  is  not  putting 
it  too  strongly  to  state  that  a  number  of  good  men  have 
gone  to  their  death  in  an  effort  to  satisfy  a  false  belief 
on  the  part  of  spectators  that  the  apparatus  had  no  limi- 
tations, and  that  the  wearer  knew  no  limit  of  physical 
exertion. 

The  helmet  type  of  apparatus  has  received  condemna- 
tion by  many  scientific  investigators,  and  the  Bureau  of 
Mines  has  publicly  denounced  its  use  for  mine  or  fire- 
fighting  purposes;  still  there  are  some  who  persist  in 
its  use,  and  they  are  but  challenging  death.  Some  hel- 
mets may  be  made  to  fit  tightly  temporarily,  but  the 
models  now  in  use  have  large  dead  spaces,  and  under 
enforced  breathing  admit  external  air. 

It  is  safe  to  say  that  a  number  of  deaths  here  and  in 
foreign  countries  have  resulted  through  the  wearer 
breathing  his  own  carbon  dioxide,  or  through  leakage  of 
external  air  into  the  circulating  system  of  the  apparatus. 
To  overcome  the  re-breathing  of  air  highly  charged  with 
carbon  dioxide,  an  efficient  absorber  is  one  of  the  essen- 
tials ;  the  apparatus,  if  of  a  constant-feed  model,  should 
supply  an  excess  of  oxygen  above  the  requirements  of 
the  wearer;  if  an  intermittent  feed,  there  should  be 
either  a  constant  leakage  externally  or  an  auxiliary 
supply  held  within  a  flexible  medium  under  small  pres- 
sure, which  will  make  the  breathing  circuit  under  posi- 
tive pressure. 

The  difficulty  e.xperienced  by  designers  and  manufac- 
turers heretofore  has  been  that  the  physiological  re- 
quirements have  not  been  given  full  consideration.  The 
apparatus  has  been  constructed  in  a  manner  which  en- 
ables the  wearer  to  perform  limited  physical  work. 
However,  it  is  a  source  of  gratification  to  report  that 
some  manufacturers  are  now  enlarging  the  absorbers 
and  providing  a  bypass  valve  and  readjusting  the  zone 
of  reduced,  or  negative,  pressure. 

The  Gibbs  apparatus,  described  in  U.  S.  Bureau  of 
Mines  technical  paper  No.  82,  is  constructed  with  the 
sole  idea  of  adapting  the  apparatus  to  the  limitations  of 
the  wearer,  whereas  some  types  now  in  use  require  the 
man  to  adapt  his  activities  to  the  limitations  of  the 
apparatus.  This  subject  has  been  discussed  in  a  tech- 
nical paper  issued  by  the  Bureau  of  Mines  under  the 
joint  authorship  of  Dr.  Yandall  Henderson  and  James 
W.  Paul,  the  subject  of  which  deals  with  the  status  of 
oxygen-rescue  apparatus  and  the  physiological  effect  on 
users  of  such  equipment. 


•.Abstract  of  an  article.  "Statu.-;  of  0.\ygen  Rescue  .Apparatus 
and  Physiological  Effects  on  Users."  by  James  W.  Paul,  chief  of 
coal-mining  investigations,  U.  S.  Bureau  of  Mines.  Pittsburgh. 
Penn.  ;  presented  at  the  meeting  of  the  .National  Safety  Council. 
New  York.  Sept.   13.   1917. 
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Eugene  Franz  Roeber 

Dr.  E.  F.  Roeber,  editor  of  Metallurgical  and  Chemical 
Engineering  died  at  his  home  in  East  Orange,  N.  J., 
Oct.  17,  1917,  after  a  lingering  illness  of  several  months. 
He  had  not  enjoyed  the  best  of  health  for  a  year  or 
more,  but  it  \fas  not  until  la.st  June  that  he  was  com- 
pelled to  leave  his  work,  to  which  he  never  returned. 
For  some  time  it  was  hoped  that  complete  relief  from 
care  and  responsibility,  coupled  with  the  best  of  medi- 
cal attention,  would  restore  him  to  health  and  activity, 
but  he  failed  steadily  and  came  to  an  untimely  end  in 
the  prime  of  life. 

Dr.  Roeber  was  born  in  Torgau,  Saxony,  Oct.  7,  1867, 
and  passed  his  50th  birthday  10  days  prior  to  his 
death.  His  excellent  education  in  science  and  engineer- 
ing was  received  at  three  German  universities,  Jena, 
Halle  and  Berlin.  At  the  last  institution  he  received 
the  degree  of  doctor  of  philosophy  in  1892.  Without 
waiting  to  find  a  field   for  his  abilities   in   his   native 


country,  he  came  to  the  United  States  in  1894.  For  sev- 
eral years  he  remained  in  comparative  ob.scurity  and  for 
part  of  that  time,  at  lea.st,  was  associated  with  the  book 
concern  of  E.  Steiger  &  Co.  in  New  York. 

In  1899  he  made  the  acquaintance  of  Dr.  Carl  Hering, 
of  Philadelphia,  who  engaged  him  as  an  assistant. 
This  wa.s  his  first  professional  engagement  and  marked 
the  beginning  of  a  notable  career  in  electrochemistry, 
which  led  to  his  recognition  as  a  leader.  His  work 
evidenced  characteristic  thoroughness,  reliability  and 
conscientiousness.  These  qualities — which  he  later  ap- 
plied with  marked  success  as  a  technical  editor — first 
became  apparent  in  his  digest  of  foreign  literature  for 
the  Electrical  World. 

The  early  days  in  Philadelphia  witne.s.sed  two  im- 
portant undertakings  in  which  Dr.  Roeber  played  n 
prominent  part.  It  wa.s  then  that  electrochemistry  wa.s 
a.t.tuming  an  aspect  of  importance  in  this  country,  and 
the  time  seemed  opportune  to  publish  a  journalistic  ex- 
ponent   for  the  industry.     Accordingly  Elect rnchrmical 


Industry  was  established  as  a  monthly  publication  in 
September,  1902,  with  Dr.  Roeber  as  editor.  It  was 
edited  at  Philadelphia  until  June,  1903,  when  the  office 
was  removed  to  New  York.  Under  his  guidance  the 
magazine  grew  in  importance  and  influence,  and  in  Jan- 
uary, 1905,  it  assumed  a  broader  field  of  activity  under 
the  title  Electrochemical  and  Metallurgical  Industry. 
In  1906  came  the  absorption  of  the  Iron  and  Steel 
Magazine,  and  in  January,  1910,  there  was  a  further 
expansion  of  the  field  served  by  the  magazine  to  include 
the  general  realm  indicated  by  the  present  title.  Metal- 
lurgical and  Chemical  Engineering.  Through  all  of 
these  logical  developments  Dr.  Roeber  remained  as 
editor,  directing  the  policies  and  enlarging  the  field  of 
service  of  the  magazine  which  stands  as  a  fitting  tribute 
to  his  ability. 

The  other  project,  initiated  in  Philadelphia  about 
the  same  time,  was  the  organization  of  the  American 
Electrochemical  Society.  This  developed  from  the  close 
association  of  Dr.  Roeber  with  C.  J.  Reed,  Carl  Hering 
and  others,  and  had  its  inception  in  the  informal  gather- 
ings and  discussions  of  that  group.  Dr.  Roeber's  en- 
thusiasm and  encouragement  in  the  organization  and 
continued  support  of  the  society  was  responsible  in  large 
measure  for  its  success  and  present  influence.  It  must 
now  be  gratifying  to  its  members  to  know  that  in  1913- 
14  they  honored  Dr.  Roeber  with  the  presidency. 

He  had  a  wide  interest  in  science  and  engineering  and 
a  broad  knowledge  of  both.  This,  coupled  with  an  un- 
usual ability  to  express  himself  in  a  pleasing  literary 
style,  gave  his  own  writings  a  tone  of  authority  and 
confidence,  and  enabled  him  to  choose  wisely  from  the 
contributions  of  others.  In  speech  his  English  was 
broken,  but  in  writing  it  was  exact  and  fluent.  This 
was  because  he  early  recognized  the  demand  which  the 
editorial  profession  made  upon  him,  and  he  applied  him- 
self to  it  with  characteristic  thoroughness.  His  serv- 
ices, therefore,  were  in  demand  by  publication  com- 
mittees and  library  boards  of  several  technical  societies. 
He  was  the  author  of  Section  19,  on  electrochemistry,  of 
the  "Standard  Handbook  for  Electrical  Engineers"  and 
was  also  the  author  of  many  technical  papers  presented 
before  various  societies.  His  personality  was  at- 
tractive, and  he  made  many  friends  through  his 
quiet  affable  way  of  becoming  interested  in  their  work. 
The  formality  of  the  introduction  was  soon  forgotten. 
His  wide  interest  in  science  and  engineering  were  evi- 
denced by  membership  in  the  American  Electrochemical 
Society,  American  Chemical  Society,  American  Insti- 
tute of  Mining  Engineers,  American  Institute  of  F^lec- 
trical  Engineers,  American  Institute  of  Chemical  En- 
gineers and  Society  of  Chemical  Industry.  He  was  a 
member  also  of  the  Chemists'  Club  in  New  York. 

The  high  personal  regard  in  which  he  was  held  by  his 
professional  friends  was  evidenced  in  many  ways,  but 
probably  with  no  more  kindly  and  sincere  token  than 
the  silver  loving  cup  which  was  presented  to  him  during 
his  presidency  of  the  American  Electrochemical  Society. 
This  was  an  appreciation  by  a  large  number  of  friend." 
throughout  the  country  who  gladly  responded  to  a  pro- 
posal made  by  Dr.  L.  H.  Baekeland.  On  May  6,  1900, 
Dr.  Roeber  married  Miss  Clara  H.  Feier,  of  New  York, 
the  ceremony  being  performed  in  Hoboken,  N.  J.  He  is 
.•survived  by  his  widow  and  three  .sons.  Edward  and  Bert, 
aged  11.  and  Robert  aged  four. 
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Plumbago  Crucibles 

The  manufacture  of  plumbago  crucibles  has  been 
seriously  affected  by  conditions  due  to  the  present  war. 
The  disturbances  have  extended  to  the  users  of  crucibles, 
involving  increased  costs  and  in  some  cases  reducing 
output  because  of  the  shortage  of  crucibles  of  the  proper 
quality.  It  is  believed  by  M.  McNaughton  of  the  Joseph 
Dixon  Crucible  Co.  that  it  would  be  well  for  the  crucible 
users  to  be  more  fully  informed  as  to  the  details  of 
manufacture  that  have  been  disturbed  by  war  condi- 
tions, and  an  article  on  the  subject  was  prepared  for 
the  Journal  of  the  American  Institute  of  Metals,  refer- 
ring to  the  conditions  of  supply  and  demand  of  the 
essential  materials  of  crucible  making. 

The  important  and  essential  ingredients  of  plumbago 
crucibles  are  the  plumbago  and  the  clay  which  serves 
to  hold  the  crucible  together  during  manufacture  and 
in  use.  The  supply  of  plumbago  comes  largely  from 
the  Island  of  Ceylon  and  the  stock  usually  carried  is 
a  two  to  four  months'  supply,  with  a  similar  amount 
contracted  for.  Shipments  by  direct  steamer  usually 
require  from  five  to  eight  weeks.  In  October,  1914,  the 
British  government  placed  an  embargo  on  plumbago  ex- 
ports from  Ceylon,  lasting  more  than  four  months. 
This  cleaned  out  the  reserve  stocks  of  American  manu- 
facturers. After  the  embargo  was  raised  shipments 
were  generally  regular  enough  to  meet  requirements, 
except  for  short  periods. 

Before  the  war  all  the  clay  for  plumbago  crucibles 
was  imported  alm.ost  exclusively  from  the  town  of 
Klingenberg  in  the  western  part  of  Germany.  The  clay 
is  remarkably  pure  and  uniform,  and  the  deposit  large 
enough  to  supply  all  the  demands  that  have  been  made 
upon  it.  Mining  and  shipping  were  conducted  through- 
out the  year,  shipments  reaching  the  United  States 
in  from  four  to  six  weeks  after  leaving  the  mines. 
Crucible  makers  usually  carried  a  year's  supply  in  re- 
serve, to  secure  the  advantage  of  natural  drying  and 
to  detect  and  correct  such  slight  variations  as  might 
occur  in  the  quality. 

Soon  after  the  war  began  Germany  prohibited  the 
shipment  of  this  clay,  no  doubt  foreseeing  the  demand 
of  the  Allies  for  ammunition  and  metals,  with  the 
consequent  increased  demand  for  crucibles.  As  this 
demand  soon  manifested  itself,  it  was  seen  that  a  sub- 
stitute must  be  found  for  the  German  clay.  It  was 
necessary  to  experiment,  and  customers  were  informed 
of  the  uncertainty  regarding  the  quality  of  crucibles 
made  from  domestic  clays.  In  trying  out  different  mix- 
tures the  plan  adopted  was  to  make  trial  lots  of  six 
crucibles  from  each  blend  of  clay.  As  it  takes  from 
two  to  three  months  to  make  and  burn  crucibles  and 
get  results  from  tests  by  users,  progress  is  slow.  If 
the  first  trial  is  favorable  lots  of  from  50  to  100  are 
made  and  sent  out  to  different  users.  When  the  re- 
sults obtained  are  in  practical  agreement,  the  informa- 
tion is  of  value.  But  often  this  is  not  the  case  and  the 
test  must  be  repeated. 

One  great  difficulty  has  been  in  getting  proper  re- 
ports as  to  the  running  of  test  lots.  Many  users  did 
not  appreciate  the  importance  of  getting  the  informa- 
tion to  the  maker  in  an  accurate  way.  The  results  of 
early  attempts  to  use  domestic  clays  were  distinctly 
unsatisfactory.     While  before  the  war  25  to  30  heats 


were  secured  from  each  crucible,  the  first  use  of 
domestic  clays  gave  only  four  or  five.  At  present, 
however,  from  15  up  to  20  and  25  heats  are  obtained 
for  an  average-size  crucible,  such  as  No.  80,  used  in 
standard  rolling-mill  practice.  By  a  process  of  elimina- 
tion the  clays  now  in  use  are  comparatively  few,  and 
a  steady  improvement  is  expected  in  the  quality  of 
crucibles.  However,  the  cost  of  the  domestic  clay  is 
more  than  double  that  of  the  German  clay. 


Increasing  Dividends  Through 
Personnel  Work* 

Accident  prevention,  sanitation,  "welfare"  work  and 
other  such  activities  have  attracted  attention  as  if  they 
were  distinct  fields,  but  many  different  phases  of  the 
single  problem  of  human  engineering  are  closely  re- 
lated. Unsatisfactory  housing  conditions  are  an  im- 
portant cause  of  labor  turnover  which,  in  turn,  is  one 
of  the  most  important  causes  of  a  high  accident  rate. 
Accidents  cause  loss  of  time  and  thus  interfere  with 
production.  Usually  the  employer  must  provide  medical 
aid  and  pay  wage  compensation.  New  men  must  be 
hired  to  replace  those  incapacitated  by  accident,  thus 
increasing  the  accident  hazard.  If  many  accidents  occur 
in  a  plant,  fear  of  injury  keeps  some  men  away  and 
reduces  the  efficiency  of  others.  Prevention  of  illness 
should  receive  attention.  In  one  case  that  was  studied 
the  lost  time  reported  as  due  to  illness  was  four  times 
as  great  as  that  due  to  accidents. 

The  cost  of  hiring  a  man  is  not  merely  that  of  inter- 
viewing him,  making  a  medical  examination,  placing  him 
on  the  payroll,  sending  him  to  his  foreman  and  getting 
him  assigned  to  work.  Other  factors  are  the  difference 
between  the  standard  amount  of  work  and  that  which 
he  does  while  getting  used  to  his  job;  the  ex-tra  mate- 
rials spoiled  by  a  new  man ;  the  extra  supervision  re- 
quired; interference  with  the  work  of  others;  and,  not 
the  least,  the  accidents  caused  by  green  men.  The  cost 
of  training  a  green  man  has  been  computed  at  from 
$25  to  $100  under  different  conditions.  Some  companies 
who  keep  records  find  that  the  ratio  between  the  num- 
ber of  men  hired  and  the  actual  increase  in  the  working 
force  ranges  from  4  :  1  to  15  :  1.  In  most  cases  to  keep 
a  working  force  at  normal  strength  the  number  of  new 
men  hired  during  a  year  will  be  equal  to  or  even  double 
the  number  of  the  force.  Therefore  costs  run  higher 
than  under  steadier  conditions. 

The  best  method  of  decreasing  labor  turnover  is  to 
have  a  capable  man  in  charge  of  an  employment  depart- 
ment. His  duty  will  be  to  get  men  suited  for  the 
jobs.  Having  secured  suitable  men,  the  next  step  is  to 
make  conditions  such  that  they  will  desire  to  remain. 
While  discipline  in  a  community  is  all  right  in  its  way, 
people  should  be  allowed  to  do  what  they  want  to  do  if 
there  is  no  valid  reason  against  it.  The  point  is  made 
that  companies  are  now  selling  employment  instead  of 
buying  labor ;  that  the  mental  attitude  must  be  adjusted 
to  conditions;  that  money  spent  in  serving  the  con- 
venience and  comfort  of  the  workmen  will  return  big 
dividends. 


•Abstract  of  a  paper  by  Thomas  T.  Read,  presented  at  the 
St.  Louis  meeting  of  the  American  Institute  of  Mining  Engineers. 
Oct.   8-13,   1917. 
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Details  of  Practical  Mining  | 


Concreting  Leaky  Pipe  Joints 

A  joint  of  screwed  pipe  of  large  diameter  that  could 
not  be  successfully  tightened  caused  considerable  an- 
noyance and  trouble.  The  installation  was  such  that  it 
could  not  be  relieved  of  the  pressure  even  for  24  hours 
to  permit  a  tightening  of  the  joint.     To   remedy   the 


—  36'- >| 

SECTION  OF  FOR.M   FOR  CONCRRTINC.    PIPE  JOINT 

leakage,  forms  were  put  around  the  troublesome  joint 
and  filled  with  concrete  which  was  well  tamped  to  pre- 
vent air  pockets  or  other  void.s.  After  drying,  the 
wooden  forms  were  removed  and  no  further  trouble  was 
experienced.  The  concrete  used  did  not  contain  any 
gravel  or  stones  larger  than   1   in.  in  diameter. 


On  Buying  Machinery* 

By    W.    F.    SCHAPHORSTt 

Sometimes  buyers  complain  about  their  machines  be- 
ing inefficient  after  it  is  too  late.  They  say  that  they 
were  'stung.'  I  know  of  a  case  of  this  kind  in  which 
the  machine  used  was  guaranteed  to  render  a  certain 
performance,  but  from  the  start  it  failed  to  do  so.  The 
guarantee  was  good  for  one  year  only.  Both  the  manu- 
facture and  user  were  to  blame,  I  contend,  because 
the  machine  certainly  wasn't  'as  represented,'  and  the 
buyer  was  too  lenient.  The  manufacturer  insisted  that 
after  a  time,  when  the  machine  was  properly  'worn 
in,"  it  would  come  up  to  the  prescribed  mark.  But 
it  never  did,  and  the  owner  is  still  waiting.  The  year 
has  passed  and  the  guarantee  is  no  longer  active.  The 
owner  can't  hold  the  manufacturer  any  more.  This  does 
not  happen  often  nowadays,  because  most  reliable  manu- 
facturers are  willing  to  make  good  even  after  several 
years,  guarantee  or  no  guarantee.  The  point  I  want  to 
make  is  that  there  is  seldom  any  exru.se  for  buying 
inefficient  machinery  of  any  kind,  unless  one  sets  out 
to  buy  something  cheap.  One  can  hardly  expect  a  cheap 
product  to  be  efficient.  Before  buying  expensive  ma- 
chinery, though,  one  has  several  ways  of  predetermin- 
ing  whether  or   not    that   machinerj-   will    he   efficient. 

•r-opyrlBht  by  W    F    !4rhnph(ir»t.   ISlfi 

♦  Rnirlnwr.   Woolworth   Bulldlnit.   New   York 


Manufacturers  are  generally  willing  to  make  test's 
before  the  machine  leaves  the  factory,  and  at  these  tests 
the  buyer  is  allowed  to  have  as  many  representatives  as 
he  wishes.  After  such  tests  are  maJe  to  the  full  satis- 
faction of  experts,  there  is  seldom  any  chance  that  the 
machines  will  go  wrong  or  fall  below  guaranteed  per- 
formance. It  often  pays  to  employ  competent  experts 
for  the  selection  of  machinery.  Lastly,  if  the  machine 
doesn't  fulfill  the  guarantee,  don't  be  afraid  to  ask  the 
manufacturer  to  make  good.  Present-day  manufac- 
turers are  anxious  to  make  good,  because  they  know 
that  any  case  of  poor  or  unsatisfactory  performance 
means  a  'black  eye'  for  the  manufacturer. 


Self-Closing  Door  for  Mine  Shaft 

Kinks  that  are  not  always  new  are  sometimes  never- 
theless good,  says  H.  J.  Brown,  in  Coal  Age.  Son^e 
time  ago  an  institute  bulletin  published  pictures  of  a 
self-closing   shaft    gate.      They    didn't    look    right,    bi\t 


Front  Elevotion 
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Top  Hinge 


Hinge  Bolt 
THE   HINT.E.S   A.VH  THE   l>OOU   THEV   .sri'PORT 

gates  hung  in  accordance  with  the  accompanying  illus- 
tration are  square  with  the  world. 

While  doing  some  consulting  work  for  a  certain  com' 
pany  it  became  necessary  to  replace  the  shaft  "bars," 
for  reasons  of  safety,  with  something  that  would  stas 
closed.  I  gave  the  boss  carpenter  the  necessary  instruc 
( ions,  only  to  be  met  with  a  blank  stare.  They  do  not 
u.se  gates  much  hereabouts. 

I  had  to  make  sketches.  The  blacksmith  did  hil 
part,  and  the  boss  carpenter,  against  his  better  judg^ 
ment,  hung  them — and  with  them  his  convictions  thai 
they  wouldn't   work. 

The  gate  hangers  here  shown  are  only  the  old  hingei 
that  suportcd  the  gates  we  used  to  swing  on  when  w« 
were  kids,  but  the  gates  hang  straight  and  stay  shut. 
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Machine  for  Punching  Out  Bits  and 
Shanks  of  Hollow  Drills 

The  modern  hammer  drill,  using  hollow-drill  steel 
and  air  or  water  to  expel  the  cuttings  from  the  drill 
hole,  is  employed  in  practically  all  rock-drilling  opera- 
tions today.  Keeping  the  hole  in  the  drill  steel  proper- 
ly opened  is  important  for  the  reason  that  plugged 
steels  wholly  or  partly  prevent  proper  functioning  of 
the  drill,  speed  of  operation  is  retarded,  water  tubes 
are  bent  or  broken,  and  time  is  lost  in  tinkering,  or 


LBYNER  SHANK  AND  BIT  PUNCH 

the  drilling  gang  is  idle  while  someone  makes  a  trip  to 
the  shop  after  more  steel  or  water  tubes. 

To  relieve  this  condition,  the  Ingersoll-Rand  Co.  has 
developed  and  is  placing  on  the  market,  as  an  auxiliary 
to  the  Leyner  sharpener,  a  new  device — the  Leyner 
shank  and  bit  punch. 

This  machine  is  compact  and  simple  in  construction. 
It  consists  of  a  cast-iron  pedestal,  at  the  top  of  which 
are  bolted  the  clamping  and  punching  cylinders  and 
apparatus.  The  drill  steel  is  clamped  by  two  jaws 
brought  together  by  the  movement  of  a  pinion,  which  is 
operated  by  the  clamping  cylinder  through  the  medium 
of  a  rack  on  the  extended  piston  rod.  The  heat-treated 
steel  punching  pin  is  attached  to  the  piston  of  a  punch- 
operating  cylinder  in  such  a  manner  that  it  may  be 
removed  readily  should  occasion  require.  The  front 
head  of  the  punch  cylinder  is  provided  with  a  clearance 
space  around  the  punching  pin  so  that  on  the  extreme 
reverse  stroke  air  is  exhausted  against  the  heated  pin, 
effectually  cooling  it.  The  maximum  stroke  of  the  punch 
is  6  in.    An  adjustable  stop  for  the  drill  steel  is  provided 


so  as  to  regulate  the  distance  to  which  it  is  desired 
to  have  the  pin  penetrate.  The  standard  punching  pin 
is  /jT  in.  in  diameter  for  a  distance  of  2  in.  from  the 
end  and  2  in.  for  the  remainder  of  its  length. 

The  operation  of  the  machine  is  controlled  by  a  single 
lever  moving  in  a  T-slot.  A  downward  movement  clamps 
the  steel  and  a  further  side  movement  operates  the 
punch.  The  operation  of  the  control  lever  locks  the 
clamp  jaws  before  the  punch  can  be  brought  into  action. 
In  like  manner  the  punching  device  must  be  in  neutral 
position  before  the  clamp  jaws  can  be  opened.  This 
safety  feature  prevents  action  of  the  punch  before  the 
steel  is  firmly  clamped  and  in  perfect  alignment.  All 
the  movable  parts  of  the  machine  are  protected  from 
dirt,  grit  and  damage  by  tight-fitting  covers  which  also 
assure  safety  in  operation.  The  Leyner  shank  and  bit 
punch  occupies  a  floor  space  of  22  x  44  in.  and  weighs 
400  lb.     Planking  is  the  only  foundation  required. 


Cheaper  Electrical  Protection 

Suppose  something — a  short-circuit  for  instance — 
should  take  place  on  the  power  line,  and  the  machines 
in  the  generating  station  should  happen  to  be  unpro- 
tected.    Serious  damage  would  almost  certainly  result. 

But,  of  course,  this  rarely  happens,  for  protection  is 
usually  adequate.     Circuits  are  safeguarded  automatic- 


TPaPPING    TR.A.XSFORMER    FOR    PPv(  iTl-'.rTIXi : 
ELECTRICAL  CIRCUITS 

ally  by  electrically  operated  devices  which,  opening  un- 
der unusual  stress,  cut  off  the  circuit  at  a  sign  of  danger. 

As  a  rule,  these  automatic  devices  receive  the  power 
which  causes  them  to  open  the  circuit  from  "current 
transformers,"  which  change  the  current  from  a  large 
to  a  small  quantity  and  keep  the  dangerous  "voltage" 
away  from  the  automatic  devices.  The  transformers 
also  assist  measuring  instruments  in  their  duties  as  in- 
dicators and  i^^^orders  of  the  current  or  power  of  the 
line.  When  thus  used,  the  "transformers"  must  possess 
high  accuracy  and  hence  are  quite  expensive. 

Today,  if  measuring  and  recording  are  unnecessary, 
as  is  true  in  many  cases,  a  small  "tripping  transformer" 
(see    illustration)    designed    recently    by    the    General 
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Electric  Co.,  of  Schenectady,  N.  Y.,  may  be  used  in 
connection  with  the  automatic  device. 

This  eliminates  the  higher  priced,  more  accurate 
transformer,  and  since  the  new  device  is  accurate 
enough  for  tripping  purposes,  it  offers  a  similar  ad- 
vantage; that  is,  it  results  in  a  simpler,  cheaper  and 
safer  arrangement. 

Although  small  and  inexpensive,  the  new  "invention" 
offers  a  convenient  and  satisfactory  method  of  safe- 
guarding valuable  apparatus. 


"Resistal"  Safety  Lenses  for  Goggles 

Mining  men  who  advocate  the  safety-first  idea  will 
be  interested  in  a  new  "crystal"  that  has  been  developed 
for  use  in  goggles  and  masks  worn  by  workmen  who 
are  exposed  to  the  constant  hazard  of  flying  chips  or 
specks,  dust,  gas,  or  excessive  heat  and  light  which 
jeopardize  their  eyesight.  The  feature  of  the  crystal 
is  its  remarkable  resistance  to  breakage,  its  strength 
being  such  that  it  will  stand  up  even  under  a  hammer 
blow,  while  even  on  cracking  there  is  no  accompanying 
shower  of  glass  chips  and  splinters  to  harm  the  eye 
of  the  wearer. 

"Resistal"  is  the  trade  name  of  the  glass  which  has 
been  developed  by  the  Strong  Kennard  and  Nutt  Co. 
of  Cleveland,  Ohio,  and  is  u.sed  in  the  manufacture  of 
these  goggles.     The  construction  is  made  plain  by  the 


<1nc  lens  cracked,  but  inner  surface  intact 
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accompanying  sketch.  It  comprL'^e.'*  two  layers  of  per- 
fect optical  glas.H,  which  may  be  either  flat  or  curved, 
with  a  layer  of  celluloid  interposed,  the  whole  being 
w»lded — not  cemented — into  a  .solid  mass.  The  reauR 
is  a  crystal  for  which  is  claimed  every  virtue  of  the 
ordinary  glass  with  none  of  its  dangers  or  drawbacks, 
having  all  of  the  strength  and  .'«afety   features  of  the 


celluloid  goggle  but,  unlike  celluloid,  being  unscratch- 
able,  rigid  and  fireproof.  Neither  is  it  affected  by 
water,  heat  or  cold,  and  the  celluloid  layer  provides 
a  heat-insulating  medium  which  prevents  "clouding  up" 
due  to   moisture   condensation. 

As  a  testimonial  of  their  worth  is  advanced  the  fact 
that  "resistal"  goggles  have  been  adopted  for  the  needs 
of  the  Aviation  Corps,  U.  S.  Army,  while  from  the 
same  quarter  the  makers  have  received  orders  for  a 
large  number  of  crystals  for  military  gas-mask  pur- 
poses. The  fact  that  the  glass  remains  perfectly  gas- 
and  water-tight,  even  when  badly  cracked,  makes  it 
particularly  adapted  for  use  in  the  latter  application. 


Crocker-Wheeler  Induction  Motors 

The  illustration  shows  a  new  type  of  squirrel-cage  in- 
duction motor  recently  placed  on  the  market  by  the 
Crocker- Wheeler   Co.,   Ampere,    N.   J.,   and   known   as 


SQflRREL-C.\OK    INDUCTION'    MOTOR 

the  C-W  Form  P.  These  motors  range  in  size  from 
J  to  3  hp.  and  are  designed  for  constant-speed  opera- 
tion on  60-cycle,  polyphase  circuits.  Among  the  feat- 
ures claimed  for  the  machines  are  good  starting  torque, 
high  power  factor  and  good  ventilation. 

The  stator  housing  is  of  cast  iron  and  is  cylindrical  in 
form.  The  stator  core  is  made  up  of  sheet-steel  lami- 
nations, riveted  and  bolted  together.  Windings  are 
placed  in  insulated  slots  and  treated  with  a  moisture 
and  acid-fume  proof  varnish.  The  rotor  is  also  built  up 
from  steel  laminations.  Bearings  are  of  bronze,  with 
oil  grooves  so  located  as  to  distribute  a  film  of  oil  re- 
gardless of  the  direction  of  belt  pull.  Motor  feet  are 
cast  integral  with  the  frame  and  are  slotted  to  permit 
adjustment  for  belt  tension. 

Legal  Status  of  Mining  Machinery 

On  bankruptcy  of  a  company  engaged  in  placer  min- 
ing in  Alaska,  it  was  established  that  an  oil-burning 
combustion  engine  and  other  apparatus  which  were 
readily  removable  from  the  mine  and  which  had  been 
sold  to  the  company  under  a  contract  reserving  title  in 
the  .seller  until  payment  therefor,  a  condition  which  had 
not  been  met,  could  be  reclaimed  by  the  seller,  not  be- 
ing subject  to  claim  by  the  trustee  in  bankruptcy  as 
part  of  the  real-estate  assets  vesting  in  such  trustee. 
This  point  was  decided  by  the  United  States  circuit 
court  of  appeals  in  bankruptcy  proceedings  against  the 
Seward  Dredging  Co.  (242  Federal  Reporter.  22.'j). 
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The  second  Liberty  Loan  was  oversubscribed,  the 
total  reported  to  date  being  considerably  over  $5,000,- 
000,000.  A  plot  for  a  second  Sinn  Fein  rebellion,  backed 
by  Germans  and  scheduled  to  take  place  in  Ireland  about 
Easter,  has  been  exposed  in  this  country.  Chairman 
S:ott  of  the  War  Industries  Board  has  resigned  and  the 
Aircraft  Production  Board  has  been  reorganized.  The 
British  embassy  at  Washington  has  released  to  the 
Swedish  ambassador  the  pouches  seized  at  Halifax. 
Steps  to  curtail  non-essential  production  have  been  un- 
dertaken by  the  Government.  The  price  of  soft  coal 
at  the  mines,  as  fixed  by  the  Government,  has  been 
raised  45c.  per  ton  by  the  President. 

A  great  Teuton  drive  into  northern  Italy  has  won 
initial  successes  from  Cadorna,  over  100,000  Italians  and 
700  guns  being  captured  with  the  towns  of  Gorizia, 
Cividale  and  Udine;  the  Italians  are  retreating  within 
their  own  borders,  intending  to  stand  at  the  Taglia- 
mento  River;  a  credit  of  $230,000,000  has  been  given 
Italy  by  the  United  States.  The  Germans  have  short- 
ened their  lines  on  the  Riga  front  by  falling  back. 
In  France,  more  ground  at  Soissons  and  Ypres  has  been 
gained  by  Haig  and  Retain.  At  Berlin,  von  Hertling  has 
succeeded  Michaelis  as  chancellor.  Brazil  has  declared 
war  upon  Germany. 


Better  Control  of  Munitions  Needed 

The  resignation  of  Frank  A.  Scott  from  the  War  In- 
dustries Board  has  served  to  bring  to  a  head  the  mat- 
ter of  reorganizing  the  munitions  administration,  ac- 
cording to  the  Times.  A  general  expectation  exists  in 
Washington  circles  that  in  consequence  of  the  situation 
a  Department  of  Munitions  will  be  created  at  the  in- 
stance of  President  Wilson,  with  a  Secretary  having  a 
seat  in  the  Cabinet.  All  the  civilians  who  have  been 
helping  the  Government  to  bring  about  intensive  pro- 
duction of  munitions  have  urged  the  President  to  do  this, 
and  it  is  understood  that  Secretary  Baker  favors  it  also. 
One  opinion  is  that  the  President  may  create  such  a 
department  without  delay  and  ask  Congress,  when  it  re- 
assembles in  December,  to  give  legal  authority  for  the 
organization. 

The  War  Industries  Board,  of  which  Mr.  Scott  was 
head,  is  an  unofficial  body  and  supposed  to  work  under 
the  direction  of  the  Council  of  National  Defense.  As  a 
matter  of  fact,  it  is  the  all-powerful  section  of  the  Coun- 
cil and  does  practically  all  the  administrative  work 
with  which  the  Council  is  intrusted.  As  it  has  no 
statutory  standing  it  must  depend  on  the  Secretaries  of 
War  and  the  Navy  to  carry  out  its  advice.  The  Board 
has,  nevertheless,  been  uneasy  under  its  lack  of  au- 
thority to  meet  directly  the  pressing  needs  of  the  na- 
tion.    It  has  been  hampered  by  lack  of  authority. 

It  is  asserted  that  establishment  of  new  munitions 
plants  and  the  extension  of  present  plants  have  been  im- 
possible to  the  degree  desired  by  the  Board,  because  it 


was  unable  to  guarantee  to  munitions  manufacturers 
that  the  Government  would  take  care  of  their  output. 
The  feeling  is  that  with  the  creation  of  a  Department 
of  Munitions  by  statutory  authority  much  of  the  pres- 
ent embarrassment  will  be  eliminated.  The  head  of  the 
department  would  be  able  to  act  without  being  ham- 
pered by  the  necessity  of  making  all  his  actions  ad 
referendum.  Whether  the  Ordnance  Department  of  the 
Army,  which  has  come  in  for  criticism,  would  be  placed 
under  the  new  department  is  a  matter  to  be  settled  later, 
but  the  probability  is  that  it  would  retain  its  position  as 
a  branch  of  the  military  establishment.  This  would 
leave  to  the  Department  of  Munitions  the  production  of 
munitions  and  their  shipment,  while  the  Ordnance  De- 
partment would  attend  to  ordnance  supplies  in  the  field. 


State    Fuel   Administrators  Confer 

A  conference  of  state  fuel  administrators  appointed 
since  the  meeting  on  Oct.  2  was  held  in  Washington  on 
Oct.  26.  The  subjects  discussed  were:  State  organi- 
zation methods,  retail  prices,  methods  of  obtaining 
emergency  coal  supplies,  methods  of  improving  trans- 
portation, and  conservation  of  fuel  supplies.  To  the 
list  of  state  fuel  administrators  previously  published 
should  be  added  the  following  names :  For  Pennsylvania, 
William  Potter,  Philadelphia;  California,  Albert  E. 
Schwabacher,  San  Francisco;  Arizona,  Will  L.  Clark, 
Flagstaff;  Minnesota,  Judge  John  F.  McGee,  Minne- 
apolis; North  Dakota,  I.  P.  Baker,  Bismarck;  Louisi- 
ana, John  G.  O'Kelley,  New  Orleans;  Oregon,  Fred  J. 
Holmes,  La  Grande;  Mississippi,  C.  L.  Towns,  Minter 
City;  New  York,  Albert  H.  Wiggin,  New  York;  Illinois, 
John  E.  Williams,  Streator;  Ohio,  Homer  H.  Johnson, 
Cleveland;  Michigan,  William  K.  Prudden,  Lansing; 
Indiana,  Evans  Woolen,  Indianapolis;  Colorado,  William 
J.  Galligan,  Denver;  New  Mexico,  former  Governor  Wil- 
liam C.  McDonald,  Carrizozo;  South  Carolina,  B.  B. 
Gossett,  Anderson. 


Government  Advances  Price  of  Coal 

An  increase  of  45c.  a  ton  in  the  price  of  bituminous 
coal  at  virtually  all  mines  in  the  country,  effective  from 
Oct.  29,  has  been  granted  by  President  Wilson.  The 
new  price  will  absorb  wage  raises  recently  agreed  upon 
between  operators  and  miners  in  the  central  competitive 
and  other  fields.  The  order  provides  that  the  increase 
shall  not  apply  in  case  of  existing  contracts  providing 
for  an  increase  in  price  to  cover  any  raise  in  miners' 
wages.  Neither  will  it  apply  in  districts  where  miners 
and  operators  fail  to  agree  upon  a  miners'  penalty  pro- 
vision satisfactory  to  the  Fuel   Administration. 

Coal  operators  have  been  informed  that  10 ''r  of  the 
anthracite  and  bituminous  coal  output  of  the  nation 
will  be  requisitioned  by  the  Fuel  Administration  to 
meet  the  wide-spread  shortage.  The  administration,  it 
is  understood,  will  direct  operators  to  set  aside  the  pre- 
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scribed  percentage  of  their  production  to  await  orders. 
This  free  coal  will  be  diverted  into  the  districts  where 
it  is  most  needed.  If  an  operator's  output  is  wholly 
under  contract,  it  appears  that  he  will  have  to  "shave" 
the  contracts  in  order  to  set  aside  the  required  amount. 
The  first  step  in  this  direction  has  actually  been  taken. 
On  Oct.  29,  the  entire  output  of  the  coal  fields  of  Ohio, 
western  Pennsylvania  and  Michigan  was  ordered  sent 
into  the  sections  of  Ohio  and  Michigan  needing  it  most. 
During  the  same  24-hour  period  the  priority  order  for 
shipment  of  bituminous  coal  to  Lake  points  was  sus- 
pended by  order  of  the  priority  director  of  the  War 
Industries  Board. 

John  P.  White,  president  of  the  United  Mine  Workers 
of  America,  has  resigned  to  take  up  work  as  adviser  to 
Dr.  Garfield  on  labor  problems.  A.  S.  Learoyd,  of  New 
York,  former  Lackawanna  general  freight  agent,  has 
been  appointed  on  the  staff  of  the  Fuel  Administration 
to  take  charge  of  the  distribution  of  anthracite  coal. 
For  the  position  of  head  of  the  Administration's  trans- 
portation department,  G.  N.  Snider,  of  New  York,  form- 
erly coal  traffic  manager  of  the  New  York  Central  R.R., 
has  been  selected. 


C-urtailing  Non  Essential  Production 

The  Government  took  steps  on  Oct.  27  to  restrict  en- 
terprises not  es.sential  to  the  conduct  of  the  war  by  for- 
bidding the  use  of  open-top  freight  cars  on  and  after 
Nov.  1  for  tran.sportation  of  materials  other  than  coal 
for  roads  and  highways,  theater  construction  and  manu- 
facture of  pleasure  vehicles,  furniture  and  musical  in- 
struments, etc.  Such  cars  are  to  be  set  apart  for  the  ex- 
clusive use  of  the  coal,  metallurgical,  sugar  and  fertilizer 
industries  according  to  the  new  order,  known  as  priority 
order  No.  2.  This  is  the  first  move  on  the  part  of  the 
Government  to  curtail  non-essential  production.  Regard- 
ing such  a  policy  two  courses  have  beeii  generally  dis- 
cus.sed  in  Washington.  Under  one  the  War  Indu.stries 
Board  would  enter  into  voluntary  agreements  with  spec- 
ific manufacturers  of  non-essentials  to  reduce  their  out- 
put gradually.  Under  the  other  the  President  would  issue 
a  general  request  to  manufacturers,  and  rely  on  their 
patriotism  to  follow  the  suggestion.  The  power  behind 
both  plans  would  be  the  Government's  authority  to  hold 
up  coal  shipments  to  recalcitrant  producers  and  to  con- 
trol transportation  through  the  priority  director  of  the 
War  Industries  Board. 


of  those  demands  concerned  the  appointment  of  Japan- 
ese military  and  political  advisers  for  China  and  related 
to  Japanese  supervision  over  the  manufacture  or  pur- 
chase by  China  of  munitions  of  war.  Minister  Reinsch 
has  advised  the  Foreign  Office  that  China  invariably 
took  the  position  that  it  would  hold  the  remainder  of 
the  iron  deposits  for  national  use  whenever  Americans 
sought  development  rights,  and  that  consequently  the 
United  States  now  would  insist  that  consideration  be 
given  American  interests  in  the  Chinese  iron  industn.-. 
The  ministers  of  several  other  countries  have  taken  the 
same  position. 


Japan  Would  Control  Chinese  Iron 

The  Japanese  are  exerting  ever\'  effort,  officially  and 
unofficially,  to  close  the  Chinese  arms-monopoly  con- 
tract, involving  the  control  of  the  Nankin  iron  deposits, 
the  employment  of  Japanese  military  advisers  and  a 
director  of  the  new  arsenal  at  Nankin.  The  Japanese 
.say  that  they  are  extending  credit  and  not  making  a 
loan  and  con.sequently.  are  not  violating  the  Six  Powers' 
exclusive  rights  to  make  political  loans. 

However,  this  view  is  not  .shared  by  the  French  and 
the  English,  and  a  large  .section  of  the  Chine.se  press, 
as  well  as  the  diplomatic  circle,  which  universally  de- 
nounces the  deal  as  a  revival  of  the  most  objectionable 
features  in  Japan's  demands — known  as  "Group  V" — 
presented  to  China  in  May.  1916.    The  main  provisions 


Industrial  Research  in  Great  Britain 

Such  progress  has  been  made  in  industrial  research 
during  the  last  year  in  Great  Britain  that  a  department 
has  been  created  by  the  government  for  the  work  and 
a  million  pounds  sterling  voted  for  its  encouragement. 
Many  trades  are  seeking  to  establish  research  or- 
ganizations among  which  are  the  coal-mining  industry 
and  the  Scottish  shale-oil  and  steel  industries.  The 
Privy  Council,  however,  considers  that  many  important 
fields  cannot  be  covered  by  such  associations. 

Research  into  fuel  is  one  of  these,  and  a  fuel-research 
board  has  been  established,  which  intends,  with  the 
help  of  coal  owners,  to  collect  specimens  typical  of 
the  coal  seams  of  the  various  mining  districts,  and 
to  examine  and  classify  them.  It  is  intended  to  in- 
vestigate the  nature  and  origin  of  the  various  types 
of  coal  and  the  behavior  of  their  constituents  under 
the  action  of  heat  and  ■'ther  agents,  beginning  with 
the  well  defined  types  of  coal  as  they  occur  in  commerce. 
The  board  has  already  published  a  report  covering  the 
resources  and  production  of  iron  and  other  metalliferous 
ores,  tungsten,  the  zinc  industry,  the  smelting  and  re- 
fining of  copper,  and  the  qualities  of  copper  and  copper 
alloys. 


Waterways  Commission  to   be  Named 

Plans  for  greater  utilization  of  navigable  rivers  to 
relieve  railroads  of  the  strain  imposed  by  the  war 
will  soon  be  entrusted  to  a  waterways  commission  of 
seven  members  to  be  named  by  President  Wilson.  This, 
commission  will  be  asked  to  give  special  consideration  to 
encouraging  transportation  of  heavy  freight  by  barges 
on  the  principal  waterways,  to  relieving  harbor  con- 
gestion at  seaboard  terminals,  and  to  developing  water- 
power  quickly  for  war  purposes.  At  least  one  of  the 
commissioners  must  be  an  army  engineer,  according  to 
the  Rivers  and  Harbors  Act;  one  must  be  an  expert 
civilian  hydraulic  engineer,  and  the  others  may  b« 
selected  from  either  civil  life  or  the  public  .service. 


To  Speed  Ship  Building 

For  the  purpose  of  di.siussing  the  labor  question  and 
to  evolve  a  plan  of  attracting  men  to  shipyards  which 
are  said  to  need  about  1^00,000  more  workmen,  steel' 
shipbuilders  were  called  to  tieet  in  Washington  on  Oct. 
29  to  confer  with  representatives  of  the  Fleet  Corpora- 
tion, Department  of  Labor.  Navy  Department  and  the 
American  P'ederation  of  Labor    The  Government's  steel 
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ship-building  program  needs  speeding  up  as  it  is  now 
20  ships  behind  schedule.  A  second  shake-up  in  the 
Emergency  Fleet  Corporation  has  been  forecast  from 
present  conditions.  The  Corporation  recently  announced 
that  one  million  tons  of  new  ships  would  be  afloat  by 
Mar.  1  next,  but,  nevertheless,  it  is  said  that  the  con- 
struction is  far  less  than  war  needs  require.  Amend- 
ment of  the  shipping  law  also  is  quite  probable,  so  that 
there  will  not  be  two  boards,  as  at  present.  One  board 
is  constructing  ships,  the  other  operates  them.  But 
where  the  first  hesitates  the  other  is  powerless.  That 
appears  to  be  the  difficulty  today. 


Scott  Quits   War  Industries  Board 

Frank  A.  Scott,  chairman  of  the  War  Industries 
Board  of  the  Council  of  National  Defense,  delivered 
his  resignation  to  Secretary  of  War  Baker  on  Oct.  26. 
The  reason  advanced  by  Mr.  Scott  for  his  resignation 
was  ill  health.  In  his  letter  he  referred  to  the  "recur- 
rence of  a  serious  physical  difficulty."  Secretary  Baker, 
as  chairman  of  the  Council  of  National  Defense,  ac- 
cepted the  resignation  and  designated  Judge  Robert  S. 
Lovett,  vice  chairman  of  the  War  Industries  Board,  to 
assume  the  direction  of  the  situation  temporarily. 


New  Air  Board  Selected 

Naval  and  military  members  of  the  Aircraft  Board, 
about  to  be  reorganized  under  a  law  giving  it  legal 
status,  were  announced  on  Oct.  26  by  Secretaries  Dan- 
iels and  Baker.  President  Wilson  is  to  name  a  civilian 
as  chairman  and  two  other  civilian  members.  All  of 
the  service  representatives  appointed  so  far  except 
Lieut.  Commander  Arthur  K.  Atkins  of  the  Navy  are 
members  of  the  present  board.  They  are:  Navy — Rear 
Admiral  Taylor  and  Capt.  H.  E.  Irwin.  Army^ — Maj. 
Gen.  George  O.  Squier,  Col.  E.  A.  Deeds,  and  Col. 
R.  L.  Montgomery.  Brig.  Gen.  Benjamin  D.  Foul- 
ers,  Col.  Raynal  C.  Boiling  and  Col.  S.  D.  Waldon  will 
be  dropped,  but  will  continue  their  services  in  connec- 
tion with  airplane  production. 


Restrictions  on  Press  Defined 

As  interpreted  by  the  Postmaster  General,  Albert  S. 
Burleson,  the  Espionage  and  Trading-with-the-Enemy 
Acts  make  it  unlawful  for  any  person,  firm,  corporation, 
or  association  to  mail,  transport  or  carry,  or  otherwise 
publish  or  distribute,  during  the  war,  printed  or  other 
matter  of  the  following  kinds: 

(1)  Advocating  or  urging  treason,  insurrection,  or  for- 
cible resistance  to  any  law  of  the  United  States. 

(2)  Conveying  false  reports  or  false  statements  intended 
to  interfere  with  the  operation  or  success  of  the  military 
or  naval  forces  of  the  United  States,  or  to  promote  the 
success  of  its  enemies. 

(3)  Intended  to  cause  insubordination,  disloyalty,  mutiny, 
or  refusal  of  duty  in  the  military  or  naval  forces  of  the 
United  States. 

(4)  Intended  to  obstruct  the  recruiting  or  enlistment 
service  of  the  United  States,  to  the  injury  of  the  services 
of  the  United  States. 

(5)  The  circulation  or  publication  of  which  involves  the 
violation  of  any  of  the  numerous  other  criminal  provisions 
of  the  Espionage  act,  but  which  are  not  of  special  interest 
to  publishers. 

(6)  Printed  in  a  foreign  language  containing  any  news 
item,  editorial,  or  other  printed  matter  respecting  the  Gov- 


ernment of  the  United  States,  or  of  any  nation  engaged  in 
the  present  war,  its  policies,  international  relations,  the 
state  or  conduct  of  war,  or  any  matter  relating  thereto,  un- 
less the  publisher  or  distributer  thereof,  on  or  before  offer- 
ing the  same  for  mailing,  or  in  any  manner  distributing  it 
to  the  public,  has  filed  with  the  postmaster  at  the  place  of 
publication  a  true  complete  translation  of  the  article. 

(7)  Referred  to  in  the  preceding  paragraph  for  which 
publishers  have  been  granted  a  permit  to  circulate,  free  of 
restrictions  named  therein,  but  which  does  not  bear  at  the 
head  thereof  in  the  English  language  the  fact  that  such  a 
permit  has  been   granted. 


Lake  Boats  for  Ocean  Trade 

To  make  the  large  tonnage  on  the  Great  Lakes  avail- 
able for  use  on  the  ocean  during  the  four  or  five  months 
that  navigation  is  closed  on  the  lakes,  the  United  States 
Shipping  Board  may  urge  to  the  Canadian  Government 
the  advisability  of  rushing  to  completion  the  enlarge- 
ment of  the  Welland  Canal.  The  800-ft.  locks  contem- 
plated in  the  Canadian  plans  will  permit  the  diversion  of 
the  great  bulk  of  lake  tonnage  to  the  coastwise  trade 
and  in  some  cases  to  the  transatlantic  trade,  according 
to  officials  of  the  board.  They  will  also  make  possible 
the  utilization  of  the  immense  shipbuilding  facilities  on 
the  lakes  which  are  sufficient  for  the  construction  of  140 
ships  per  year  at  present  and  can  be  greatly  increased, 
and  will  obviate  the  necessity  of  cutting  such  ships  in 
two  in  order  to  get  them  to  the  ocean.  The  board  is 
now  bringing  about  40  ships  from  the  lakes,  of  which  24 
must  be  cut  in  this  fashion. 


Eighteen  Pounds  of  Metal  Used  in 
Equipment  of  Infantryman 

A  table  showing  that  more  than  18  lb.  of  metal  enters 
into  the  composition  of  articles  required  for  the  equip- 
ment of  each  infantryman  has  been  prepared  by  the 
Ordnance  Bureau  of  the  War  Department.  The  metal 
equipment  carried  by  each  infantry  soldier  weighs 
294.65  oz.,  consisting  of  153  oz.  iron  and  steel,  12.35  oz. 
tin,  62.7  oz.  brass,  24.2  oz.  aluminum,  36.4  oz.  of  metal  in 
bullets  consisting  of  lead,  tin  and  cupro-nickel,  and  6  oz. 
of  other  metal.  An  additional  weight  of  114.7  oz.  is 
added  by  equipment  of  cotton,  wool,  leather  and  wood. 
The  Ordnance  Bureau,  therefore,  supplies  each  soldier 
with  approximately  25  lb.  of  equipment,  this  being  ex- 
clusive of  that  supplied  by  the  quartermaster  corps. 


Chile  Releases  Nitrates 

Nitrates  reserved  for  German  account  have  been  re- 
leased by  the  Chilean  government  and  are  now  available 
for  the  munition  purposes  of  the  American  and  Allied 
Governments.  Credits  lodged  with  the  German  banks 
in  payment  have  been  transferred  to  an  American  bank 
in  New  York,  so  that  the  money  as  well  as  the  nitrate 
can  be  used.  The  large  demand  has  forced  the  price 
to  more  than  $3.65  per  quintal.  As  nitrate  forms  three- 
quarters  of  the  exports  of  Chile,  there  has  thus  been 
effected  a  rise  in  Chilean  exchange. 

American  Federation  of  Labor,  through  its  executive 
council,  has  declined  to  participate  in  an  international  con- 
ference of  workmen  and  Socialists  of  all  countries,  sug- 
gested by  the  executive  committee  of  the  Russian  Work- 
men's and  Soldiers'  Delegates'  Council. 
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I  Industrial  News  from  Washington  | 


By  Paul  Wooton,  Special  Correspondent 


To  Rehabilitate  the  Defense  Council 

Shorn  of  a  portion  of  its  effectiveness  by  Sec.  3  of 
the  Food  Control  Act.  the  Council  of  National  Defense 
has  become  more  and  more  the  target  for  criticism. 
Plans  are  being  considered  which  will  rehabilitate  it 
and  it  is  believed  that  it  will  not  be  long  before  the 
Council  is  again  an  important  factor  in  the  Govern- 
ment's war  activities.  Even  as  it  is,  it  is  carrying  for- 
ward important  work.  Many  of  its  committees  are  as 
active  now  as  ever.  The  raw  materials  section  under 
Bernard  M.  Baruch;  the  committee  on  chemicals,  under 
Dr.  William  H.  Nichols;  the  Aircraft-Production  Board. 
of  which  Howard  E.  Coffin  is  chairman;  the  lumber  com- 
mittee and  the  committee  on  oil,  headed  by  R.  H. 
Downman  and  A.  C.  Bedford  respectively,  are  con- 
tinuing their  work  with  unslackened  energy. 

In  the  rapid  march  of  events,  many  have  lost  sight 
of  the  accomplishments  of  the  Council  of  National  De- 
fense. Among  them  are  the  creation  of  the  War  In- 
dustries Board  to  act  as  a  clearing  house  for  the 
war-indu.stry  needs  of  the  Government;  under  this 
board  are  handled  vital  war  matters,  having  to  do  with 
raw  materials,  finished  products  and  priority.  It  was 
this  board  which  arranged  for  fixing  the  price  of  cop- 
per and  steel  with  the  producers.  The  procurement  of 
vast  quantities  of  raw  materials  for  the  use  of  the 
military  and  naval  forces  at  prices  greatly  below  the 
current  market  quotations  was  made  possible  by  the 
cooperation  of  industrial  leaders.  The  Defense  Coun- 
cil is  also  responsible  for  the  completion  of  an  inventory 
of  American  manufacturing  plants  setting  forth  the  aid 
they  can  extend  toward  carrying  out  the  military  plans 
of  the  nation ;  for  the  saving  of  millions  of  dollars  by 
the  coordination  of  purchases  through  the  agency  of  the 
general  munitions  board;  for  the  elimination  of  middle- 
men in  the  purchase  of  many  of  the  supplies  for  the 
War  and  Navy  Departments;  and  for  the  development 
of  the  Liberty  motor  and  other  aid  in  e.stablishing  an 
American  aviation  service,  and  standardizing  the 
heavy-duty  war  truck.  The  enlistment  of  reserve-en- 
gineer regiments  to  aid  in  rehabilitating  the  railroads 
of  France  was  also  due  to  the  Council's  work. 


miners  of  the  state.  Mining  and  milling  methods  that 
will  improve  production  will  be  considered  as  will  the 
problem  offered  by  the  inadequate  water  supply  at  most 
of  the  mines  during  certain  seasons  of  the  year. 


Examining   Manganese   Properties 
in  \'irginia 

An  outcome  of  the  work  of  the  war  minerals  commit- 
tee, composed  of  a  representative  of  the  American  Insti- 
tute of  Mining  Engineers,  the  United  States  Geological 
Survey,  the  United  States  Bureau  of  Mines  and  of  the 
state  geological  surveys,  is  an  examination  of  Virginia 
manganese  properties  to  be  made  by  four  prominent 
mining  engineers,  namely,  Philip  N.  Moore,  F.  Lyn- 
wood  Crarrison,  Prof.  Robert  H.  Richards  and  Allen  H. 
"ogers.  These  men  are  now  in  Virginia  and  will  follow 
a  program  arranged  by  Dr.  Thomas  L.  Watson,  the 
."ttate    geologist,    in    moperntion    with    the    manganese 


Export  of  Cyanide  to  Mexico 

Users  of  cyanide  in  Mexico  will  have  to  form  an 
organization  to  undertake  the  fair  distribution  of  that 
chemical  before  supplies  may  be  exported  to  any  extent. 
In  spite  of  the  secrecy  with  which  the  War  Trade  Board 
shrouds  itself,  it  is  possible  to  predict  this  with  a  fair 
degree  of  certainty. 

Representatives  of  several  mining  companies  operat- 
ing in  Mexico  have  been  trying  for  several  weeks  to  get 
a  ruling  on  this  question.  All  applications  for  licenses 
have  been  refused  by  the  Board  with  the  result  that  the 
Mexican  operators  are  in  a  bad  way,  many  of  them 
having  been  forced  to  close  down.  The  thousands  of 
workmen  thus  made  idle  are  not  disposed  to  take  the 
hardship  kindly.  They  have  been  accustomed  to  taking 
the  law  in  their  own  hands  during  recent  years  and  at 
many  properties  are  threatening  trouble  if  wages  are 
interrupted. 

It  is  regarded  as  probable  that  the  War  Trade  Board 
has  delayed  action  on  this  matter  pending  an  investiga- 
tion of  the  domestic  situation  and  that  it  has  found  that, 
although  there  is  reason  for  the  conservation  of  cyanide, 
enough  will  be  forthcoming  for  the  actual  needs  of  the 
domestic  mining  industry  and  still  leave  some  for 
Mexican  use. 


New  Mining  Law  Drafted  by   Mexico 

Mexico's  new  mining  law  has  been  drafted  and  is  now 
being  scanned  critically  by  a  special  commission,  ac- 
cording to  the  semiofficial  news  bureau,  which  is  main- 
tained in  Washington  by  the  Mexican  Government.  As 
soon  as  the  commission  has  completed  its  work  on  the 
tentative  draft,  it  will  be  submitted  to  the  Chamber  of 
Deputies.  From  the  same  source  it  is  learned  that  Mexi- 
can authorities  are  taking  energetic  steps  to  prevent  the 
clandestine  removal  of  kelp  from  Mexican  waters.  The 
activities  of  those  supplying  the  seaweed  to  the  potash- 
recovery  plants  are  alleged  to  have  extended  far  along 
the  coast  of  Baja  California. 


Export  of  Tin  Plate  Restricted 

With  regard  to  licensing  exports  of  tin  plate,  the 
War  Trade  Board  makes  the  following  announcement: 

( I )  That  no  liccnsos  will  be  grantod  for  tho  oxportation 
of  tin  pinto  for  use  for  any  other  purpose  than  as  food 
containers,  except  on  satisfactory  evidence  that  the  plate 
will  he  used  in  such  a  way  as  to  contribute  to  the  military 
needs  of  the  nations  at  war  with  iJermany  and  her  allies; 
CJ)  that,  as  to  applications  for  license  to  export  tin  plate 
to  be  u.sed  as  food  containers,  preference  will  be  given  to 
tho.qe  rases  in  which  .satisfactory  evidence  is  presented  that 
the  food  to  be  packed  will  be  for  the  use  of  the  nations  at 
war  with  Germany  and  her  allies. 
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Recruiting  a  Mining  Regiment 

WE  HAVE  received  from  Maj.  0.  B.  Perry  of  the 
Engineer  Officers'  Reserve  Corps  (formerly  gen- 
eral manager  of  the  Yukon  Gold  Co.)  the  following  dis- 
patch, dated  at  Washington,  D.  C,  Oct.  31,  1917: 

We  are  today  mailing  to  mine  managers  throughout  the 
country  an  appeal  for  aid  in  securing  volunteers  for  min- 
ing service  in  France.  Our  letter  contains  the  following 
announcement: 

"The  Engineer  Corps  of  the  United  States  Army  has  been 
authorized  to  raise  by  voluntary  enlistment  a  special  min- 
ing regiment  to  consist  of  six  companies  of  250  men  each 
and  to  be  known  as  the  27th  Engineers  National  Army. 
The  regiment  is  now  being  recruited.  The  first  company 
has  been  formed  and  is  in  training  at  Camp  Meade,  Md. 
This  regiment  is  to  be  made  up  entirely  of  picked  men  from 
the  various  mining  sections  of  the  country.  All  trades  and 
occupations  in  and  around  a  mine  will  be  represented  and 
each  company  will  have  a  sufficient  number  of  men  skilled 
in  each  trade  to  enable  it  to  operate  as  a  unit  The  work 
to  be  done  is  purely  military  in  character  and  what  is 
known  as  first-line  work  consists  of  the  preparation  of 
underground  shelters  for  the  fighting  troops  and  the  plac- 
ing of  explosive  mines.  This  work  requires  a  high  degree 
of  skill  in  rapid  tunneling  construction  and  involves  the 
handling  of  all  sorts  of  material  from  clay  and  chalk  to 
hard  rock.  In  addition  to  the  regular  engineer  equipment 
each  company  will  be  provided  with  special  tools  such  as 
tunneling  and  borine  machines,  drills,  compressors,  hoists, 
lighting  sets,  etc.  While  most  of  the  work  of  the  27th  En- 
gineers will  be  underground  mining,  the  regiment  will  be 
trained  to  fight  as  well  as  to  mine.  The  commanding  officer 
will  be  a  regular-army  engineer  officer,  the  remaining  of- 
ficers of  the  regiment  being  largely  drawn  from  the  mining- 
engineers  who  have  volunteered  their  services  and  who 
have  been  given  the  necessary  military  training  at  the  of- 
ficers' training  camps.  The  27th  Engineers  offers  a  great 
opportunity  for  the  miners  of  this  country  to  show  their 
skill  and  courage.  Any  experienced  mining  man  who  wants 
first-line  service  in  France  is  urged  to  enlist  at  once." 

We  urge  upon  mine  manager.s  their  hearty  coopera- 
tion in  recruiting  this  mining  regiment  which  will  be 
the  special  representative  of  the  mining  industry  a.t 
the  front  in  France. 


The  Second  Liberty  Loan 

THE  second  Liberty  Loan  has  been  floated  success- 
fully, the  maximum  amount  being  oversubscribed. 
The  number  of  individual  sub.scriptions  surpasses  ex- 
pectations. Every  industry  and  class  is  represented. 
Any  doubts  concerning  America's  sincerity,  unity  and 
efficiency,  both  among  those  directing  Governmental 
affairs  and  individuals  comprising  the  nation  are  thus 
removed.  As  for  the  future,  it  may  be  safely  assumed 
from  this  vigorous  demonstration  that  the  country  will 
shoulder  her  responsibilities. 

The  mining  industry  did  its  share  nobly  as  shown  by 
the  subscription  lists,  which  we  should  like  to  publish, 
tTiough  it  is  impractical  because  of  their  present  incom- 
pleteness. Not  only  the  financial  interests  directing 
the  production  of  mines  but  also  the  miners  have  loyally 
contributed.  Butte,  a  striking  example,  recently  torn 
by  labor  strikes,  infested  with  agents  of  the  German 
propaganda  and  charged  with  disloyalty  by  some  unduly 


excited  pessimists,  has  responded  so  as  to  leave  no  doubt 
regarding  the  patriotism  of  this  mining  center.  As  in 
Butte,  so  throughout  the  country.  Thus,  not  only  has 
the  Allied  cause  gained  by  the  intrinsic  value  of  the 
loan  itself  for  necessary  munitions,  but  deeper  is  its 
significance,  in  the  showing  of  national  unity  and  firm 
purpose  of  maintaining  democracy. 


Labor  Troubles  Ended 

THE  labor  troubles  in  the  metal  mining  industry, 
which  upset  conditions  so  seriously  last  summer, 
now  appear  to  be  ended,  but  it  will  be  a  long  time  before 
the  rate  of  copper  production  of  last  May  will  be  re- 
gained, especially  in  Montana  and  the  other  northern 
districts.  The  working  population  everywhere  has  been 
reduced  by  the  draft  into  the  army.  This,  of  course, 
affected  all  districts  equally.  During  the  period  of  idle- 
ness, many  men  went  out  prospecting  and  hunting, 
from  which  they  have  not  yet  returned  but  they  may  be 
expected  to  come  back  with  the  advent  of  cold  weather. 
However,  there  is  a  migratory  working  force  that  moves 
to  Montana  in  the  spring,  and  back  to  Arizona  in  the 
fall.  We  think  it  is  doubtful  if  the  copper  production 
of  the  United  States  will  rise  much  above  80  to  85% 
of  the  rate  of  1916,  except  in  those  districts  where  the 
mining  is  done  in  openpits,  and  a  lower  grade  of  labor 
than  underground  miners  is  used. 

In  lead  and  zinc  mining  there  must  be  now  a  surplus 
of  men  owing  to  the  curtailment  of  production.  It 
would  be  an  excellent  thing  if  such  men  could  be  di- 
verted to  copper  mining,  but  the  nation  do3s  not  possess 
the  machinery  for  accomplishing  any  such  transfer. 
We  are  now  deprived,  moreover,  of  the  incentive  of  in- 
creasing prices  and  increasing  wages.  The  marvelous 
strides  in  production  that  occurred  in  our  industries 
previous  to  the  middle  of  1917,  are  ascribable  to  the  free 
play  of  natural  conditions.  We  are,  of  course,  going 
to  pay  a  penalty  for  interfering  therewith.  Nobody 
ever  interferes  with  nature  without  suffering  some  dis- 
agreeable consequences. 


Valuation  of  Mines 

THE  allowance  that  the  Federal  Tax  Law  permits 
for  depletion  of  mines,  as  a  deduction  from  gross 
income,  is  based  on  a  valuation  of  the  mine  and  em- 
bodies the  indispensable  factor  of  life  of  the  mine,  as 
any  such  valuation  must  do.  The  cases  of  mines  pos- 
sessing delimited  orebodies,  such  as  the  porphyry  cop- 
per mines,  are  capable  of  comparatively  easy  computa- 
tion, although  even  in  those  cases  the  result  cannot 
in  the  nature  of  things  be  anything  more  than  a  rough 
appro.ximation.  In  the  cases  of  mines  possessing  veins 
or  orebodies  that  descend  vertically  to  great  depths, 
which  cannot  practically  be  delimited,  the  life  of  the 
mine    is    highly    uncertain.      The   proprietors    of    such 


808 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  18 


mines  are  confronted  by  two  horns  of  dilemma.  If  they 
reckon  a  short  life,  they  will  obtain  a  large  immediate 
deduction  for  depreciation;  but,  if  they  figure  on  the 
basis  of  five  years,  let  us  say,  and  at  the  end  of  that 
time  the  mine  proves  to  be  as  productive  as  ever,  with 
no  end  in  sight,  the  proprietor  will  have  used  up  his 
allowance  for  depletion,  and  will,  moreover,  be  exposed 
to  the  risk  of  changes  in  legislation  that  will  make  ta.xa- 
tion  even  more  onerous  than  it  is  now.  But,  anyway, 
there  must  be  a  valuation  of  the  mine.  We  prophesy 
that  there  is  going  to  be  in  the  near  future  more  work 
for  mining  engineers  who  have  made  a  specialty  of  mine 
valuation  than  there  has  ever  been  in  previous  history. 


The  Jump  in  Silver 

SINCE  the  high  point  of  silver  prices  was  reached  in 
September  the  quotations  have  been  gradually  de- 
clining, almost  every  day  showing  a  falling  off,  until  a 
level  was  reached  of  41  ;d.  in  London  and  82^c.  in  New 
York.  This  was  low  compared  to  the  September  rise, 
but  still  a  high  point  relatively  to  those  of  the  last  two 
years.  Several  causes  combined  to  bring  down  the  quo- 
tations. Among  them  may  be  mentioned  the  absence  of 
larger  European  purchasers  for  coinage;  a  decreased  de- 
mand from  India  caused  by  Government  embargoes;  an 
absence  of  buying  from  China;  and  the  failure  of  the 
reported  sale  of  a  large  amount  in  Mexican  pesos  to  the 
United  States.  To  these  may  be  added  the  larger  sup- 
plies %vhich  were  drawn  out  of  reserves  by  the  high 
prices;  these  furnished  the  market  with  quite  as  much 
as  it  was  prepared  to  take,  or  even  more. 

On  Oct.  30,  however,  there  was  a  sudden  turn,  a  jump 
upward  amounting  to  .3d.  in  London  or  6c.  in  New  York, 
a  greater  change  than  has  been  experienced  in  one  day 
for  a  long  time.  This  carried  the  current  price  to  90 ic. 
in  New  York,  which  is  .still  below  the  September  level, 
though  high  in  comparison  with  the  earlier  months. 
There  has  been  a  general  feeling  that  the  fall  had  been 
greater  than  was  warranted  by  the  underlying  condi- 
tions of  the  market,  and  that  some  advance  was  to  be  ex- 
pected soon,  but  so  sharp  a  turn  was  hardly  looked  for. 
Here  again  a  combination  of  causes  is  to  be  noted.  Deliv- 
eries have  been  rather  slow,  a  number  of  orders  have  been 
received,  more  licenses  have  been  issued  for  imports 
into  India,  and  there  are  reports  that  Australia  has 
been  unable  to  meet  the  current  demands  for  China. 
Besides  these  there  is  something  speculative  in  the 
sharp  turn,  which  has  doubtless  embarrassed  some  Lon- 
don and  New  York  operators  who  were  not  able  to  make 
deliveries  as  promptly  as  they  were  required.  The  fact 
that  there  have  been  no  dealings  in  futures  for  some 
time  past  doubtless  helped  to  emphasize  the  sharpness 
of  the  turn. 

As  to  the  future,  coinage  demands  are  sure  to  con- 
tinue large  and  the  requirements  from  the  V&r  East 
will  remain  steady  if  they  do  not  increa.se.  There  is 
no  increase  in  production  apparent  anywhere.  The 
Mexican  surplus  is  not  likely  to  come  on  the  market 
suddenly,  since  it  is  not  large  in  amount  and  its  exist- 
ence is  well  known  and  discounted.  Trading  may  be 
slow  and  to  some  extent  delayed  by  the  current  embar- 
goes in  various  quarters.  The  indications,  however, 
point  to  continued  high  prices,  even  if  there  is  no  fur- 
ther advance. 


The  Tax  Law 

THE  more  the  new  tax  law  is  examined  and  studied, 
especially  as  to  the  war  profits  section,  the  more 
confused,  indefinite,  and  inequitable  does  it  appear  to 
be.  Even  the  Commissioner  of  Internal  Revenue  and 
his  assistants,  upon  whom  devolves  the  interpretation 
of  the  law,  admit  their  own  inability  to  unravel  the 
meaning  of  some  paragraphs  and  concede  the  unfairness 
of  the  provisions  of  other  paragraphs  that  are  reason- 
ably clear.  There  is  talk  of  appointing  an  advisory 
board  of  experts — chosen  from  among  business  men — in 
the  Bureau  of  Internal  Revenue  to  analyze  the  law  and 
give  advice  to  the  Government  in  the  drawing  up  of  the 
regulations  necessary  to  make  it  effective,  but  it  is  recog- 
nized that  not  even  such  a  board  can  help  in  matters 
where  the  language  of  the  law  is  clear  and  adm.ittedly 
unfair. 

The  major  difficulty  appears  to  be  in  the  inadequate 
definition  of  capital,  a  percentage  of  which  determines 
the  tax  that  any  corporation  must  pay.  Corporations 
are  not  allowed  to  reckon  as  capital  their  investments  in 
the  stocks  of  other  corporations,  although  in  fact  the 
largest  part  of  their  capital  may  be  employed  in  that 
way.  But  over  and  above  everything  looms  the  princi- 
ple that  concerns  of  small  capitalization  are  taxed  out 
of  all  proportion  to  concerns  of  large  capitalization  that 
are  doing  the  same  business  and  earning  the  same  net 
income.  Many  of  these  corporations,  like  railways  and 
banks,  have  not  enjoyed  any  war  profits  at  all.  On  the 
contrary,  the  economic  position  of  the  railways,  espe- 
cially the  Eastern  roads,  has  become  rather  desperate. 
Manifestly,  a  revision  of  the  war-tax  law  will  be  neces- 
sary when  Congress  reassembles  in  December.  It  is 
to  be  hoped  that  then  the  stupid  Congressmen,  who  have 
so  little  knowledge  of  business  affairs,  but  who  played 
so  great  a  part  in  enacting  the  present  law,  like  Mr. 
Kitchin,  of  North  Carolina,  can  be  relegated  to  the 
background.  The  exhibition  of  their  incompetence  that 
we  are  now  having  ought  to  be  sufficient. 


Controlling  the  Distribution  of 
Explosives 

IT  IS  most  necessary  at  this  time  to  regulate  th 
distribution  of  explosives  lest  any  fall  into  the  hand 
of  those  who  are  only  too  ready  to  use  them  for  hinder 
ing  the  progress  of  the  war.  The  Explosives  Act  wa 
passed  to  make  such  control  possible  and  the  Federa 
Bureau  of  Mines  is  now  endeavoring  to  draw  up  thi 
details  of  administering  it.  But  the  task,  which  never 
looked  easy,  is  proving  more  difficult  than  at  first  an- 
ticipated. So  widespread  has  the  use  of  explosives  be- 
come, not  only  in  mining  and  allied  industries,  but  in 
agriculture,  that  it  is  apparent  that  many  men,  who 
might  otherwise  be  productively  employed,  will  b« 
needed  to  enforce  the  provisions  of  the  Act. 

It  is  in  the  preparation  for  licensing  all  persons  who 
handle  explosives  that  the  Bureau  is  finding  its  greatest 
task.  Experienced  men  in  the  industries  concerned  havf 
been  asked  to  aid  in  the  work  and  a  large  number  of 
clerks  working  day  and  night  is  employed.  The  statt 
inspectors  to  be  named  by  the  President,  as  provided  ir 
the  Act.  have  not  been  appointed,  with  the  result  thai 
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the  entire  matter  must  be  handled  from  Washington  by 
an  organization  but  temporarily  eflfected.  The  chief 
problem  confronting  the  Bureau  is  the  selection  of  a 
licensor  for  every  county  throughout  the  land.  The 
county  clerks  are  being  chosen  for  the  work  for  the 
most  part,  except  where  the  size  of  the  county  or  the 
extensiveness  of  mining  operations  therein  make  neces- 
sary the  appointment  of  deputies  and  other  officials. 
The  complexity  of  the  problem  is  further  emphasized 
by  the  fact  that  the  distribution  of  ingredients  of  ex- 
plosives as  well  as  explosives  themselves  must  be  con- 
trolled. It  will  therefore  be  necessary  to  license  manu- 
facturers and  retailers  of  drugs  and  chemicals  though 
to  what  extent  no  decision  has  been  reached.  Thus  it 
is  seen  that  the  work  confronting  the  Bureau  of  Mines 
in  administering  this  important  act  has  already  assumed 
large  proportions. 


The  possibility  of  Government  operation  of  mines  is 
discussed  on  another  page  in  this  issue  and  brings 
forcibly  to  mind  the  close  parallel  with  Great  Britain 
that  our  affairs  have  followed  since  we  entered  the  war. 
Strikes  for  higher  wages  were  among  the  first  evidences 
of  the  failure  of  industry  generally  to  recognize  the 
great  jump  in  the  cost  of  living.  We  marveled  at  the 
time  that  the  British  miners  and  other  workmen  could 
be  so  unpatriotic  as  to  strike,  and  later  we  found  the 
same  difficulties,  with  slight  variations,  reducing  the 
output  of  our  copper  mines  and  then  of  the  shipyards. 
Labor  in  the  mines  and  the  essential  industries  will 
probably  determine  the  outcome  of  the  war.  Great 
Britain  and  France  have  both  found  it  necessary  to 
establish  practical  conscription  of  industry.  While  an 
unpleasant  prospect,  it  looks  very  much  as  if  this  coun- 
try may  be  forced  to  the  same  course. 


In  our  editorial  last  week  on  "War  Taxes  on  Mining 
Companies,"  we  fell  into  error  in  saying  that  "the  Ken- 
necott  Copper  Co.,  on  the  other  hand,  which  owns  a 
large  interest  in  Utah,  will  get  the  benefit  of  its  in- 
vestment in  Utah  on  the  basis  of  something  like  $110 
per  share."  We  overlooked  that  the  new  tax  law  pre- 
vents corporations  from  including  in  their  capital  their 
investments  in  other  corporations. 


BY  THE  WAY 


Two  new  minerals  are  reported  from  California. 
They  have  been  christened  "crestmoreite"  and  "river- 
sideite,"  presumably  named  from  the  locality  in  which 
they  were  found.  According  to  the  press  dispatch, 
crestmoreite  is  a  hydrous  basic  orthosilicate  containing 
small  amounts  of  other  oxides  in  place  of  silica;  river- 
sideite  a  hydrous  lime  sulphate. 


The  creation  of  a  multiplicity  of  bureaus,  supposed- 
ly to  facilitate  the  dispatch  of  official  Governmental 
business  and  other  people's  business  recalls  an  old 
Colorado  anecdote.  A  tenderfoot  had  been  appointed 
station  agent  and  general  factotum  at  the  terminus  of  a 
small  and  unimportant  branch  railroad,  served  by  an 
accommodation  train  once  per  day  or  once  per  week — 


we  forget  which.  Some  prospector  had  shipped  to  that 
point  a  "Rocky  Mountain  canary."  After  the  train 
departed  the  agent  sized  things  up  as  well  as  he  could, 
heaved  a  sigh,  and  then  laboriously  reported  over  the 
wire:    "Short,  one  bureau;  over,  one  donkey." 


After  setting  the  automatic  shift-boss  indicator  at 
the  entrance  to  the  stope,  Jerry  and  Bill,  both  zealous 
students  of  mining  by  the  short-cut  route,  sat  down  for 
a  smoke  and  a  friendly  discussion  of  lesson  paper  27. 
"Sure  an'  there  must  be  big  money  in  thim  rare  earths," 
said  Jerry.  "I  seen  in  the  super's  minin'  paper  where 
the  guv'mint  in  Injia  is  all  worked  up  over  a  dayposit 
some  av  thim  fellies  diskivered  iw  situ."  Bill,  not  to 
be  outdone  in  any  display  of  erudition,  spat  contemp- 
tuously down  the  chute.  "India,  hell.  Situ  is  a  Japan- 
ese island." 


Why  prospects  are  not  sold  is  explained  by  the  fol- 
lowing communication  received  by  one  of  the  large  mining 
companies  from  an  Arkansas  "mine"  owner:  "We  have 
a  twelve  (12)  acre  pocket  of  very  rich  ore,  running  heavy 
with  gold,  starting  at  a  depth  of  seven  (7)  feet  on  the 
surface,  and  the  deeper  we  go  the  richer  it  runs  in  gold 
and  other  valuable  metals,  and  when  we  got  to  a  depth 
of  370  ft.  we  went  through  a  very  rich  bed  of  30  to  40  ft. 
of  pure,  free  gold  and  platinum,  running  about  i  gold 
and  3  platinum,  and  very  little  rock.  We  are  now  open 
for  a  business  proposition  with  you,  and  would  contract 
with  you  for  many  hundreds  of  thousands  of  tons  of 
this  ore.  We  could  send  you  samples,  but  do  not  feel  it 
necessary,  for  your  representative  can  see  for  himself 
the  richness  of  this  ore."  Thousands  of  such  letters  are 
received  each  year  by  the  leading  mining  operators. 
After  Nov.  2,  the  answers  will  require  3c.  postage. 


The  early  history  of  well-known  mines  becomes 
shrouded  with  inaccuracies  as  time  goes  by  and  the 
original  locators  disappear.  The  discovery  of  the 
Santa  Gertrudis  mine  in  Mexico  by  a  Cornish  engineer 
is  reported  in  the  London  Financial  Times.  While  pre- 
siding at  the  annual  meeting  of  the  Grenville  United 
Mines  in  Camborne,  Thomas  Negus  remarked  that  he 
had  seen  in  the  Cornish  Post  a  report  dealing  with  the 
Santa  Gertrudis  mine  and  added :  "There  are  not  many 
here  who  know  that  mine,  or  the  facts  I  am  about  to 
record.  It  was  in  the  year  1867,  when  I  was  one  day 
surveying,  that  I  found  the  Santa  Gertrudis  lodes  and 
their  continuation.  I  made  notes,  and  within  a  day  or 
two  saw  the  late  Capt.  William  Stoneham,  who,  with 
myself,  took  up  a  piece  of  the  ground  and  commenced 
work.  We  worked  on  for  a  little  time  until  we  were 
offered  a  place  150  miles  in  the  interior  of  the  country, 
and  we  left  this  bonanza  to  go  to  another  bonanza, 
which  did  not  prove  to  be  as  good  as  the  first  would  have 
been  had  we  stuck  to  it.  The  Santa  Gertrudis  mine  has 
yielded  thousands  of  pounds  sterling  in  profits  since  I 
left  the  country.  I  only  wish  I  had  remained  there  and 
kept  my  interest  in  the  property,  but  we  cannot  foresee 
these  things,  and  when  we  think  we  are  making  a  move 
in  the  right  direction,  and  do  it  for  the  best,  the  reverse 
often  happens."  Sticking  by  a  property  in  Me.xico  is 
not  such  a  pleasant  task,  today,  even  for  a  Britisher 
with  a  government  that  stands  squarely  behind  him. 
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Harry  J.  Cantwell 

By  H.  a.  Wheeler 

The  mining  industrj-  of  Missouri  lost  one  of 
its  most  active  workers  and  boldest  pioneers  through 
the  untimely  death  of  Harry  J.  Cantwell,  of  St. 
Louis,  last  August,  at  the  age  of  59.  Although 
trained  as  a  lawj-er,  in  which  profession  he  was 
exceptionally  capable,  his  tastes  and  interests  were 
mainly  devoted  to  mining.  The  frontier  or  development 
stage  of  the  industrj'  appealed  strongly  to  his  bold  fore- 
sight and  optimistic  temperament,  which  coupled  with 
excellent  judgment,  resulted  in  opening  up  successfully 
a  much  larger  number  of  properties  than  usually  befalls 
the  pioneer.  The  ver>-  successful  Central,  the  Columbia 
and  the  Catherine  lead  companies  were  promoted  by  him 
when  but  little  was  known  of  the  now  famous  dissemi- 
nated lead  belt  of  Southeastern  Missouri  and  when  few 
had  confidence  in  its  low-grade  ores. 

Mr.  Cantwell's  first  undertaking  was  the  development 
of  the  area  that  became  the  property  of  the  Central 
Lead  Co.,  of  which  he  was  president  for  a  number  of 
years.  Upon  termination  of  his  connection  with  that 
company,  he  acted  for  the  St.  Louis  Smelting  and  Refin- 
ing Co.  in  acquiring  lands  that  it  developed,  the  com- 
pany now  being  one  of  the  largest  producers  of  the 
district.  He  ne.xt  organized  the  Columbia  Lead  Co., 
also  in  the  Flat  River  district,  and  became  its  president, 
and  about  the  same  time*  organized  and  conducted  the 
Catherine  Lead  Co.  in  the  neighborhood  of  Mine  la 
Motte.  He  later  became  interested  in  mines  in  the  vi- 
cinity of  Palmer,  in  Washington  County.  He  always 
had  a  firm  conviction  that  some  day  the  disseminated 
lead  deposits  of  St.  Francois  County  would  be  traced 
westward  into  Washington  County. 

As  usually  happens  to  the  pioneer,  his  followers  and 
successors  reaped  very  much  greater  financial  rewards 
than  Mr.  Cantwell,  but  he  never  complained  of  his 
meager  returns  and  he  was  always  ready  to  put  his  in- 
domitable energy  into  any  new  mining  proposition  that 
would  stand  critical  analysis.  While  his  mining  train- 
ing was  derived  in  the  "University  of  Hard  Knocks," 
he  always  had  his  propositions  checked  up  by  able  ex- 
perts before  he  invited  his  numerous  friends  to  join  him 
in  new  enterprises  that  his  high  integrity  attracted. 
He  promptly  recognized  the  unusual  merits  of  the  new 
Miami  zinc  district  in  Oklahoma,  and  was  in  the  mid.st 
of  .several  highly  promising  deals  when  he  was  suddenly 
stricken  about  a  year  ago  with  paralysis,  from  which 
he  never  recovered.  It  is  said  of  him  that  during  1916 
he  interested  more  capital  in  the  Miami  field  than  did 
any  other  one  man. 

The  term  "promoter"  is  not  apt  to  invite  confidence 
in  the  board  rooms  of  bank  directors  and  some  silk- 
stocking  business  men  avoid  contact  with  this  type  of 
business  pioneer;  but  the  financial  world  would  be 
thrice  blessed  if  it  had  many  H.  J.  Cantwells,  while  the 
mining  industry  would  expand  and  justly  thrive  were 
there  more  such  able,  energetic,  high-minded  promoters. 
For  he  was  a  pioneer,  operator  and  promoter  through 
whose  efforts  the  wealth  of  this  country  and  the  output 
of  lead  and  zinc  has  been  greatly  increased. 

Although  bristling  with  energy  and  action,  his  charm- 
ing personnlity.  his  wealth  of  good  stories  and  anecdotes 
and  his  breadth  in  matters  of  generul  interest  endeared 


him  to  a  wide  circle  of  admiring  friends  who  will  hold 
his  memory  dear  as  a  real  man — a  broad-gaged,  whole- 
souled,  energetic  optimist  who  more  than  made  two 
blades  grow  where  one  blade  had  a  struggling  existence. 


Mining  Conditions  in  Mexico 

R.  T.  Bayliss,  chairman  of  El  Oro  and  a  number  of 
other  important  mining  companies  in  Mexico,  and  long 
a  close  student  and  keen  observer  of  conditions  in  that 
country,  reviewed  in  his  annual  report  the  conditions 
that  confront  mining  companies  in  their  attempt  to 
operate  in  Mexico  at  this  time.  Part  of  his  speech  at 
the  meeting  of  the  Buena  Tierra  Mining  Co.  in  London, 
on  Sept.  18,  is  reproduced  below: 

"I  regret  extremely  that  I  cannot  at  the  moment  give 
you  any  forecast  as  to  when  operations  may  be  resumed. 
The  advices  we  receive  from  our  general  manager  and 
from  our  consulting  engineer  do  not  encourage  us  to 
expect  any  resumption  of  work  during  the  current  year, 
and  it  is  most  difficult  at  the  moment  to  put  a  period  to 
the  conditions  that  prevail.  Looking  at  the  position  of 
Mexico  generally,  there  is  no  doubt  that  during  the  last 
12  months  conditions  have  improved — that  is  to  say, 
there  has  been  almost  a  complete  cessation  of  active 
fighting.  From  another  point  of  view,  however,  they 
cannot  be  said  to  be  much  better.  The  new  constitu- 
tion, which  was  adopted  in  May  this  year  and  which  is 
ultra-democratic  in  character,  and  the  decrees  which  it 
confirms,  and  others  which  have  been  put  in  operation 
since  its  passage,  make  the  operation  of  any  mining 
company  extremely  difficult.  Ven-  wide  powers  have 
been  granted  to  labor  and  to  committees  of  labor  prac- 
tically to  adjust  the  rate  of  wages  and  otherwise  to 
penalize  the  employer. 

Buena  Tierra  Taxes  Quintupled 

"Onerous  taxation  has  been  imposed  on  the  gross 
output  of  mining  companies  throughout  the  Republic, 
and  in  the  case  of  low-grade  mines  this  taxation  is  so 
heavy  that  it  will  practically  absorb  all  the  profits  of 
the  undertakings.  In  the  case  of  this  company,  the  tax 
paid  on  the  output  of  the  year  1912,  which  was  the  near- 
est approach  we  ever  had  to  a  full  year's  work,  would 
on  the  present  scale  have  amounted  in  that  year  to  $25.- 
830  instead  of  $5869  which  we  then  paid.  The  constitution 
further  provides  that  only  Mexicans  by  birth  or  by  nat- 
uralization and  Mexican  companies  shall  have  the  right 
to  acquire  possession  of  land,  mines  and  so  forth;  but 
inasmuch  as  a  limited  company  like  this  cannot  natural- 
ize itself,  it  is  permitted  that  the  state  may  grant  the 
same  right  to  foreigners  and  foreign  companies,  prii- 
viding  they  are  willing  to  consider  themselves  as  Mexi- 
can citizens  with  respect  to  such  properties  and 
consequently  undertake  not  to  invoke  the  protection  ot" 
their  governments  in  any  matters  relating  thereto  under 
the  penalty  of  forfeiting  the  properties  they 
We  are  advised  that  the  British  Foreign  Office 
permit  us  to  make  any  such  renunciation,  and 
hardly  tell  you  that  we  would  not  dream  of  doing  sc 
under  any  conditions  even  if  this  prohibition  did  not] 
already  exist. 

"When  I  say,  however,  that  the  position  in  Mexi 
has  somewhat  improved  during  the  last   12  months    I 
must  except  the  State  of  Chihuahua  and  two  or  three 
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other  northern  states  of  the  Republic.  The  conditions 
in'Chihuahua  itself  are  worse  than  they  have  ever  been, 
for  there  is  no  semblance  of  any  government  therein, 
democratic  or  otherwise.  While  there  has  not  been  any 
serious  fighting  round  the  City  of  Chihuahua  during 
the  year,  there  have  been  constant  raids  both  of  the 
Carranza  forces  and  those  under  General  Villa.  Some- 
times one  side  has  been  successful  and  sometimes  the 
other.  This,  of  course,  completely  destroys  the  possibil- 
ity of  any  transportation  facilities;  and  until  one  side 
or  the  other  obtains  permanent  dominion  over  this  dis- 
trict I  am  verj'  much  afraid  we  must  expect  the  present 
conditions  to  prevail.  I  think  it  may  be  truly  said  of 
the  Buena  Tierra  company  that  it  has  encountered  the 
worst  of  bad  luck  ever  since  its  incorporation.  The 
revolution  commenced  within  a  few  months  of  that  date, 
and  in  consequence  we  have  never  yet  had  one  completed 
or  uninterrupted  year's  operation. 

"It  has  always  seemed  a  tragedy  to  me  that  a  country 
like  Mexico,  so  rich  in  mineral  and  otherwise  so  prolific, 
should  have  fallen  on  such  evil  days.  It  may  be  that  it 
is  nearing  the  point  of  recovery.  I  trust  this  may  be 
so,  but  I  doubt  very  much  whether  that  recovery  will 
be  hastened  by  placing  its  population,  over  80 Vc 
of  which  is  totally  uneducated  and  illiterate,  under  what 
appears  in  the  recent  constitution  to  be  a  form  of  ram- 
pant socialistic  democracy." 

At  the  annual  meeting  of  the  El  Oro  Mining  and  Rail- 
way Co.,  on  Oct.  4,  in  London,  the  directors  reported  that 
the  audited  accounts  for  the  year  ended  June  30,  1916, 
had  only  recently  been  received  and  that  the  accounts 
to  the  end  of  June  last  were  not  expected  to  be  available 
before  the  end  of  this  year.  Continuing,  the  directors' 
report  says:  "As  stated  in  the  last  annual  report,  the 
management  was  compelled,  much  against  its  own  judg- 
ment and  the  inclination  of  the  directors,  to  re-start 
milling  operations  on  Oct.  20,  1916,  under  threats  of 
confiscation  of  the  property  and  other  penalties  if  this 
course  was  not  adopted.  The  reduction  works  have 
since  been  kept  in  operation  with  more  or  less  satisfac- 
tory results.  Owing,  however,  to  the  present  high  cost 
of  operation,  mainly  due  to  the  enforced  payment  of 
excessive  wages  to  the  workmen  and  to  the  provisions 
of  the  constitution  recently  enacted,  the  company  at 
present  is  not  making  any  appreciable  profits.  The  di- 
rectors desire  to  impress  upon  shareholders  the  impos- 
sibility of  laying  detailed  information  with  regard  to 
the  operations  at  the  mine  before  them  at  this  juncture. 
At  the  moment  the  operation  of  mining  properties  in 
Mexico  has  reached  a  crisis  at  which  the  industry  must 
either  terminate  or  be  conducted  under  less  onerous 
conditions." 


Scant  Profit  in  Black  Sands 

Investigation  of  the  black  sands  in  the  Northwest 
(presumably  Oregon,  Washington  and  northern  Cali- 
fornia) by  the  United  States  Bureau  of  Mines  has  led 
to  the  conclusion  that  the  exploitation  of  them  offers 
no  promising  commercial  possibilities.  While  gold  and 
platinum  in  limited  quantities  are  found  in  them,  the 
deposits  do  not  seem  sufficiently  rich  and  extensive  to 
justify  development.  It  is  admitted  that  isolated  in- 
stances may  be  found  where  the  sands  may  be  worked 
profitably. 


October  Mining  Dividends 

Dividends  disbursed  in  October,  1917,  by  48  United 
States  mining  and  metallurgical  companies  making  pub- 
lic reports  amounted  to  $9,778,910,  as  compared  with 
$13,728,122  paid  by  45  companies  in  October,  1916. 
Holding  companies  paid  $348,139,  the  same  as  a  year 
ago.  Canadian  and  Central  American  companies  paid 
$1,287,137  as  compared  with  $1,769,761  in  October,  1916. 

The  decrease  in  the  disbursements  by  United  States 
companies  from  the  amount  for  the  corresponding 
month  last  year,  was  a»little  less  than  $4,000,000;  this  is 

United  States  Mining  and  Metallurgical  • 

Companies  Situation 

Ahmeek,  c Mich. 

Allouez,  c Mich. 


Am.  Smelters,  pfd.  A  V.  S.-Nlex. 

Am.  Smelters,  pfd.  B  U.  S -Mex. 

Arizona  Commercial  c Ariz. 

Arizona  Copper.  "A"  Pref .\riz. 

Big  Creek  Leasing  Ida. 

Bingham  Mines,  c  Utah 

Blockhouse,  z      ...  Wis. 

Butte  BuUwhaoker.  c  Mont. 

Caledonia,  1.  s Ida. 

Cerro  Gordo.  1.  z  Calif. 

Champion,  c      Mich. 

Continental  Zinc  Mo. 

Cresson.  g.  s   .  Colo. 

Daly     .  Utah 

Derry  Ranch  Gold  Dredgics Colo. 

Douglas      Ida. 

Dragon  Cons .  Utah 

Empire  Cooper Ida. 

Golden  Cycle,  g Colo. 

Hecla,  1.  s Ida. 

Homestake,  g S.  D. 

Inspiration,  c ...;..,  Ariz. 

Iron  Blossom,  s.,  1.  g Utah 

Isle  Royale,  c : . .  .  .  Mich. 

Judge  j.lin.  and  Smelt.,  s.  1.  z Utah 

Mammoth,  g.  s.  1.  c Utah 

New  Idria,  q Calif. 

North  Butte,  c Mont. 

Osceola,  c   Mich. 

Portland,  g Colo. 

Prince  Cons.,  I.  3 Utah 

Richmond,  1.  s Ida. 

Shattuck  .\rizona,  c Ariz. 

Silver  King  Coalition,  s.,  1.  z Utah 

Silver  King  Con.,  I.  s. Utah 

Tintic  Standard,  s.  I Utah 

Tonopah  Belmont,  g.  a Nev. 

Tonopah  Min.,  s Nev. 

United  Copper   Wash. 

United  Eastern,  g Ariz. 

U.  S.  Smelting,  com U.  S.-Mex. 

U.  S.  Smelting,  pfd U.  S.-Mex. 

United  Verde,  c ' Ariz 

Utah  Apex,  c Utah 

Vindicator,  g .  ■ Colo. 

Wellington  Mines,  g Colo. 

Wolverine,  c Mich. 

Yellow  Pine,  z.  I Nev. 

Canadian  and  Centra!  .American 

Companies  Situation 

Cons.  Min.  &  .Sm.  Co.,  c.  z B.  C. 

La  Rose,  s   Ont. 

McKinley-Darragh-Savage,  s Ont. 

N.  Y.  &  Hond.  Rosario C.  A. 

Nipissing,  s     Ont. 

North  .\ni.  Magnesite Que. 

Standard  .Silver  Lead B.  C. 

Temiskaming,  s Ont. 


Per  Share 
J4  00 
3  00 
1  50 
1  25 
.50 


06 


1   25 

875 

1   50 


Per  Share 
$0  621 


Per  Shan 
$0  12 


Total 

{800.000 

300,000 

175,257 

375.000 

132,500 

9,600 

2,500 

75,000 

20,000 

10,000 

78,150 

50,000 

640.000 

22.000 

122,000 

15,000 

►■    5,000 

8,525 

18,750 

50.000 

45,000 

150,000 

163.254 

2,363.934 

50,000 

150,000 

120,000 

40,000 

50,000 

107,500 

192,300 

90,000 

50,000 

16,800 

437,500 

187,500 

103.287 

23,350 

187,504 

150,000 

10,000 

68,150 

438,894 

425,555 

450.000 

264.100 

45.000 

100,000 

360,000 

30.000 

Total 
$260,445 
74,931 
67,431 
100,000 
600,000 
9,330 
100.000 
75.000 

Total 

$28,139 

320,000 


Holding  Companies  Situation 

California  Explor .  Calif. 

St.  Mary's  Mm.  Land,  c  .  Mich. 

partly  accounted  for  by  the  New  Jersey  Zinc  Co.  pay- 
ment last  year  of  an  "extra"  amounting  to  $3,500,000, 
no  similar  item  appearing  in  this  year's  list.  It  should 
also  be  noted  that  there  have  been  decreases  in  the 
dividend  rates  of  such  companies  as  Osceola,  Isle  Royale 
and  North  Butte,  which  are  affected  by  unfavorable 
labor  conditions,  price-fixing  and  prospective  war  taxes. 

The  Continental  Zinc  Co.  and  New  York  &  Honduras 
Rosario  designated  their  payments  as  distribution  of 
capital  and  "payment  from  amortization  fund,"  re- 
spectively. Utah  Apex  paid  50c.  a  share,  one-half  of 
which  was  designated  as  distribution  of  capital. 

The  totals  for  the  first  ten  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies,  $179,- 
201,367;  holding  companies,  $4,979,361;  Canadian,  Cen- 
tral American  and  Mexican  mines,  $16,381,857. 
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Personals 


.\.  W.  Allen  has  left  New  York  for  Den- 
ver and  expects  to  be  away  for  several 
weeks. 

A.  W.  Ni-wberry  will  be  at  the  Engi- 
neers' l"raining  Camp.  Vancouver.  Wash., 
until    Dec     J 

C.  A.  Burilirk.  of  New  York,  has  re- 
turned from  the  South,  where  he  has  been 
enKapert  in  manganese  examinations  for 
two  weeks. 

Lee  Wllrox,  chief  engineer  for  the  Re- 
public Iron  and  Steel  Co.  with  headquar- 
ters at  Gilbert.  Miim  .  has  been  transferred 
to  the  Duluth  office  of  the  comi)any. 

Charle;*  F.  JackNon,  formerly  chief  engi- 
neer for  the  Arthur  Iron  Mining  Co..  at 
Hibbing.  Minn.,  has  accepted  a  position 
with  SI     A.    Hanna  Co.   at   Cleveland.   Ohio. 

George  Readntan,  director  of  the  Ari- 
zona Copper  Co..  Ltd..  of  Edinburgh,  Scot- 
land, has  been  elected  chairman  of  the 
board  in  place  of  Lord  Salvesen.  who 
recently  retired. 

Harry  W.  Newton  has  joined  the  staff 
of  Falkenburg  &  Lauclts.  chemists  and 
metallurgists  of  Seattle.  Wash.  He  will 
have  charge  of  the  ore-testing  department 
of  the  company. 

r.  W.  I.awr,  who  has  recently  been  in 
Butte.  Mont  .  experimenting  with  the  bri- 
quetting  of  manganese  concentrates  for  the 
Butte  &  Detroit  Copper  and  Zinc  Mining 
Co .  has  returned  to  Esqueda.  Sonora. 
Mexico. 

F.  .lenkin,  assistant  general  manager 
of  the  El  Oro  Mining  and  Railway  Co., 
Ltd..  of  Tx>ndon.  operating  mines  at  El 
Oro.  Mex..  has  resigned  his  position.  He 
has  been  with  the  company  since  its  for- 
jnation  in   1899. 

Tarml  A.  Thompson,  of  Duluth.  has  been 
appointed  general  manager  of  the  Lake 
Superior  iron-ore  properties  of  the  Tod- 
Stambaugh  Co..  of  Cleveland  Mr  Thomp- 
son has  been  general  manager  of  the  Great 
Northern  Ore  Properties  for  over  four 
years 

Theodore  Pilger.  mining  engineer  and 
geologist  of  the  Butte  &  Superior  Mining 
Co..  is  returning  from  an  extended  trip 
through  .\laska.  where  he  has  been  examin- 
ing properties  in  the  Willow  Creek  district 
as  well  as  coal  properties  at  Matanu.ska 
and  Chickaloon,  along  the  new  Government 
railway. 

riilllp  I.aiirenee  Pouter,  of  the  London 
Exploration  Co  .  has  resigned  as  a  director 
of  the  Greene-Cananea  Copper  Co.  having 
been  appointed  a  captain  in  the  Signal 
Corps  of  the  I'nitcd  States  Army.  His 
place  has  been  filled  by  the  election  of  Rob- 
ert M.  Raymond,  who  represents  the  same 
interests 

Dr.  I.ooU  D.  RlrkettB  has  been  appointed 
to  take  charge  of  mining  and  other  opera- 
lions  of  the  Calumet  &  Arizona  Mining 
Co  during  the  absence  of  General  Manager 
John  C.  Clreenway.  who  has  Joined  the 
colors  Mr  Greenwav  recently  handed  In 
his  resignation  which  was  not  accepted. 
Indefinite  leave  of  absence  being  granted 
him  instead  to  enable  him  to  go  to  France 
with    the    United    States    Army. 

Jsmen  4.  Martin  la  general  manager  of 
the  Chlksan  Mining  Co.  of  Yokohama. 
Japan,  which  Is  engaged  In  gold  lode  nod 
placer  mining  at  Chiksan.  Korea  The 
members  of  the  mine  staff  are  .1  S  Brad- 
ford, general  superintendent  ;  H  A  Slew- 
art,  auperintenilcnt  Sajunkohl  mine;  W.  L. 
Farnhnm.  superintendent  Moonsuknhl  mine; 
.1  M  Truby.  superintendf-nt  Vangdel  mill  ; 
H.  A.  DeWltt.  superintendent  cyanide  plant, 
assayer  and  surveyor :  C  TIarbottle.  mas- 
ter mechanic;  C  W  DeWltl.  Sajunkohl 
mine  foreman  ;  W  B  Thorsen.  Sajunkohl 
underground  foreman:  A  I.  Hollway, 
right  forfman  Yangdel  mill  ;  .1  M  Scott, 
store  ncrountant  ;  M  Kiidxeharn.  superin- 
tendent agriculture  and  transiwrtulion  ;  C 
M    Tniby.  auditor 


play  or  suicide.  He  was  57  years  old,  was 
born  In  Austria  and  educated  there,  with 
a  short  course  at  Freiberg.  He  came  to 
this  country  when  a  .voung  man  and  his 
first  work  here  was  in  the  engineering 
department  of  the  Lehigh  Valley  R.R.  Co.. 
which  was  then  building  its  extension  from 
Easton  to  Perth  Amhoy.  He  was  a  drafts- 
man of  exceptional  attainments  and  after- 
ward prepared,  under  the  supervision  of 
chief  engineer  Sayre.  a  monograph  on  the 
Musconetcong  tunnel,  which  was  very  flnelj* 
illustrated.  Later  he  went  to  California 
and  engaged  in  mining  engineering.  He 
practiced  also  for  some  years  in  Colorado. 
Montana  and  Missouri.  In  recent  years  he 
spent  much  time  in  New  Mexico  and  Ari- 
zona. His  last  residence  was  in  Flushing, 
N.  Y.,  and  be  maintained  an  office  in  New 
York. 


Societies 


^fc.AmerK'an  Institute  of  Mining  Engineers— 

The  organization  of  a  Tulsa  section  has 
been  authorized  and  by-laws  are  being 
drafted.  It  has  not  as  yet  been  determined 
whether  the  membership  will  be  recruited 
solely  from  the  oil  industry  or  will  be  made 
to  include  representatives  of  the  zinc  and 
lead  districts  also. 

.Xmerirun  Institute  of  Klertriral  Engi- 
neers, nen\er  section,  held  its  first  regular 
meeting  of  the  season  on  Oct,  2n.  at  the 
Denver  .\thletic  Club  A  paper  was  pre- 
.sented  by  R.  D  George,  state  geologist, 
on  the  "Oil  Possibilities  of  the  Rocky  Moun- 
tain Region."  which  was  of  special  interest 
to  the  mining  men  present  The  various 
favorable  oil  formations  in  the  state  were 
discussed,  and  special  attention  was  called 
to  the  great  opportunities  existing  in  the 
infant  shale-oil  industry  in  Colorado.  The 
electrical  engineers  were  concerned  in  the 
possibility  of  developing  a  demand  for  new 
electrical   equipment. 

New  York  Sections  of  the  American 
Chemical  Society,  the  American  Kleetro- 
chemical  Society  and  the  Society  of  Chem- 
ical Industry  held  a  joint  meeting  in  New- 
York  on  Oct.  19  Prior  to  the  meeting 
honorary  membership  in  the  Chemists'  Club 
was  conferred  upon  Major  Victor  Grignard. 
professor  of  chemistry  in  the  faculty  of 
science  of  the  University  of  Nancy.  Prance. 
The  followmg  papers  were  presented: 
"Some  Problems  in  Filtration."  W  L. 
.Jordan.  Los  Angeles,  Calif.  ;  "The  Pigments 
of  the  Tomb  of  Perneb."  Maximilian  Toch, 
New  York ;  "Technical  Applications  of 
Nephelometry."  P.  A.  Kober.  Albany.  N.  Y.  ; 
•■Titanium  and  its  Industrial  Applications," 
A.    J.    Rossi.    Niagara    Falls.    N.    Y. 

I'nllrd  Engineering  Society's  Engineer- 
ing Council  met  on  Oct.  11  in  the  rooms  of 
the  American  Society  of  Mechanical  En- 
gineers, Engineering  Societies  Bldg.,  New 
York.  The  rules  committee  sulimitted  a 
draft  of  rules  for  the  admission  of  other 
societies  to  the  Council  and  progress  was 
made  in  their  consideration  The  Council 
at  present  is  composed  of  24  members,  five 
being  appointed  by  each  of  the  four  foun- 
der societies  and  four  by  the  United  Engi- 
neering Society  The  founder  societies  are 
the  American  Society  of  Civil  Engineers. 
.■\merican  Society  of  Mechanical  Engineers, 
American  Institute  of  Mining  Engineers 
and  the  American  Institute  of  Electrical 
Engineers.  The  committee  on  public  af- 
fairs reported  on  a  niu^iber  of  requests 
that  the  Council  support  ponding  or  pro- 
posed legislation  Kemedlal  laws  Intended 
to  promote  hvilro-elcctrlc  development  were 
favored  and  liie  Council  voted  to  olTer  Its  co- 
operation to  the  rniled  Stales  Chamber  of 
Commerce  which  Is  interesting  itself  in  this 
matter  A  mi  vement  to  cixirdlnate,  unify 
and  strengthen  the  work  of  various  engi- 
neering committees  cooperating  with  the 
Federal  authorities  at  Washington  was 
favorably  considered.  H.  W  Buck  and 
Charles  AVhItIng  Baker  wero  appointed 
Council    conferees. 


New  Patents 


Industrial  News 


I 


Obituary 


William  M»l«oii.  n  pioneer  In  the  devel- 
opment of  tho  oil  fields  In  California,  died 
In  San  Fmn.lsco  on  i  >i-i  11.  He  hull!  the 
first  ln(lep.-rHlcTii  pipe  line  from  the  Cali- 
fornia  fields   to   the  ocean 

I,»o  ton  Rn«enbnrc  was  found  drowned 
in  the  East  River  at  Brooklyn,  N  Y  .  Oct. 
16.  He  had  been  missing  only  two  days 
and  there  was  nothing  lo  Indicate  whether 
hiK  drowning  was  caused  by  accident,   foul 


1 

J 

Merrill  Metallurglral  Co,,  of  San  Fran- 
cisco, has  been  npolnled  Pacific  Coast  rep- 
resenlallve  of  (he  .lonnthan  Hartley  Cru- 
cible Co.  of  Trentim.    New  .Jersey. 

Aabealon  rroterted  Mela!  Co.  of  Pitts- 
burgh, Penn  ,  announces  the  opening  of  a 
sales  olTlce  in  the  Union  Central  Building, 
Cincinnati,  under  the  direction  of  J.  C. 
Ijithrop 

Waller  A.  Zeinlrker  Hnpply  Cn.  has  re- 
cently secured  the  services  of  W  H  Bram- 
man.  who  Is  acting  In  the  capacity  of  as- 
sistant to  the  president  Mr  llrnmman 
was  formerly  connected  with  the  American 
Carbon    A    Battery    Company 


United  StJites  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Annealing  Fnrnare  for  Metals.  Richard 
Masters,  Dudley,  England.  (U.  S.  No.  1,- 
241.750  ;    Oct.    2.    1917.) 


Seward    E.    Cogs- 
(U.  S.  No.  1.241,- 


Antomatic     Sampler. 

well.  Central  City.   .Neb. 
196  ;   Sept.   25.    1917.) 

Belt-Shifting  DeTicfs.     George  A.   Sexton, 
""      S.     No.     1,241.036: 

Blasting  Deviee.  Ernest  Hutton.  W^ay- 
land.  Ky,  (U.  S.  No.  1,241.386;  Sept  25, 
1917.) 

Cyanamid — Process  of  Making  Calcium 
or  Other  Metal  Cyanamid.  James  Henry 
Reid.  Newark.  N.  J.      (U.  &  No.   1,241.020 ; 

Sept.   25.   1917.) 

Car-Dnnnping  Appnratas,  George  H. 
Mueller.  Columbu.s.  Ohio,  assignor  to  the 
Jeffrey  Manufacturing  Co..  Columbus,  Ohio. 
(U.   S.   No.    1,240.867;    Sept.    25.    1917.) 

Case-Hardening  Material  and  Process  of 
Making  Same.  Alfred  O.  Blaich,  Chicago. 
III.,  assignor  to  Alfred  O.  Blaich  Company. 
Chicago,  111.  (U.  S.  No.  1.241,909;  Oct.  2. 
1917.) 

Chute — Ixiading  and  Unloading  Chute. 
Clarence  Peterson.  CTm  Springs.  S.  D. 
(U.  S.  No.   1.241.436;  Sept.  25.  1917.) 

ClaoBlfler.  Joseph  S.  Hartley.  Denver. 
Colo.      (C.  S.  No.  1.240.92S:  Sept.  25.  1917.) 

Compressor.  Stephen  G.  Skinner.  \ni- 
mette.  111.  (U.  S.  No.  1.240.892;  Sept.  25. 
1917.) 

Crneible  Furnace.  George  Keith.  Lon- 
don. England,  assignor  of  one-half  to  James 
Keith.  London.  England.  (U.  S.  No.  1.241.- 
397  ;  SepL   25.  1917.) 

Crneible.  John  C.  Henderson.  Washing- 
ton, I>.  C,  assignor  to  Driver  Harris  Co., 
Harrison,  N.  J.  (U.  S.  No.  1,241,971;  Oct 
2.    1917.) 

Earth-Roring  Machine.  John  F.  Sauer- 
man.  Little  Rock.  Ark.,  assignor  of  forty- 
eight  one-hundredths  to  Ben  D.  Schaad, 
Little  Rock,  Ark.  (U.  S.  No.  1.241.665; 
Oct.    2,    1917.) 

Eleetrolytle  Apparatan.  Herbert  R.  Han- 
ley,  Winthrop,  Calif.,  a.ssignor  to  Bully  Ilill 
Copper  Mining  and  Smelting  Co.  (I'.  S.  .No 
1.241.967  ;    Oct.    2.    1917.) 

Elertrlr  Fnrnares,  Regulating  Apparatus 
for.  Wilfred  Sykes.  Pittsburgh,  Penn  ,  as- 
signor to  Westinghouse  Electric  and  Manu- 
facturing Co.  (U.  S.  No.  1,241,574  ;  Oct.  t, 
1917.) 

Fuel,  Process  for  Manufacturing.  Jolui 
Miller.  Seattle,  Wash.,  assignor  < 
fourth  to  Nels  Krantz  and  one-fourth  to 
Hansene  Krantz.  King  county.  Wash.  (U.  S. 
No.    1.241.648;    Oct.    2.    1917.) 

Oold-Washlng  Machine.  Jo.speh  A.  Kur- 
tado.  Half  Moon  Bav.  Calif.  (U.  S  .Vo. 
1,2 4 1.9.-1 1  ;    Oct.    2,    1917.) 

Grindlng-Mlll.  Edward  F.  McCooI,  Vic- 
tor. Colo.,  assignor  to  The  McCool  M:inu- 
facturing  and  Trading  Co.,  Victor,  i  olo. 
(U,   S.    No.    1,241.749;  Oct.   2,   1917.) 

Ingnt  and  Ingot-Mold.  Emit  Gathmann 
Baltimore.  Md.  (U.  S.  No.  1.241. BIS;  c)ct 
2,   1917.) 

Metnl-IIenlIng  Furnace.  Zcnas  1l<  IdOI 
T^eonnrd,  Cleveland.  Ohio.  (U,  S.  No  1, 
241.526;  Oct.  2,  1917.) 

Phosphoric  Arid  —  Apparatus  for  thi 
Manufacture  of  Phosphoric  Acid  and  CoM 
pounds  of  the  Same.  William  H.  Waggi 
tnnn.  Harrv  Brvan,  and  Carv  R  WagoM 
Washington.  D.  C.  <U.  S.  S'o.  1.241. 711 
Oct      2.     1917.) 

Pump— .John  U  Latta.  Hickory.  N.  ■€ 
(U     S     No     1.237.530;    Aug.    21,    1917) 

slllrnn  —    Process   of   Securing 
from  Their  Comiiounds       Victor  M.  Weal 
llarrlsburg.  Penn,  assignor  to  Weaver  C4 
panv.   a   Cor|»ornlion  of   Wisconsin.      <U| 
.No.'  1.241.796  :   Oct     2.    1917  ) 

Wcldlng-Kleclrode  and    Process  of  Wi 
Ing.       Percv    A     E     Armstrong.    New 
N.   V  ,  assignor  to  Walter  L    Clark  and 
thur  H     Adams,  a  (Copartnership  under 
name     of    The     Quasi-Arc     Company 
York.    N.    Y.      (U.   S,    No.    1.241.899; 
1917.) 

ZInc-RxIraclInn  Procenn.  Herbert 
Hanlev.  Winthrop.  Calif,  assignor  to  Bi  I 
Hill  Copper  Mining  and  Smelting  Co.  (U  I 
No.     1,241.966;    Oct,    2,    1917.) 
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SAN     FRANCISCO — OCT.      27 
I.    W     W.'s    in    Mother    Lode    Region    are 

Eew  and  the  mines  have  been  fairly  well 
rid  of  them.  The  miners  are  well  paid  and 
n-ell  treated  throughout  the  state.  It  is 
Dnly  the  ignorant  foreigners  that  listen 
to  agitators  of  the  I.  W.  W.  clan  and 
ihey  are  gradually  being  disabused  of  the 
idea  that  the  mines  will  soon  belong  to 
the  I.  \V.  W.  A  nxember  of  that  organiza- 
;ion  at  the  Fremont  mine  accosted  Samuel 
Robbins,  bookkeeper,  for  funds  to  aid  strik- 
ing miners  in  Arizona.  He  gave  his  name 
IS  Louis  Persoi  and  said  he  had  been 
soliciting  money  from  the  miners.  Upon 
t>eing  accused  of  being  unfriendly  to  the 
U.  S.  Government.  Persoi  responded  with 
'To  hell  with  the  Government."  His 
Jerogatory  remarks  precipitated  a  fight 
with  the  result  that  Persoi  was  shortly 
odged  in  jail.  There  is  little  disturbance 
n  the  Mother  Lode  region,  minor  outbreaks 
nf  this  kind  being  the  only  ones  occurring 
since  the  mines  closed  down  last  autumn. 
Hetch  Hetchy  Tunneling  may  develop 
some  of  the  lower  oretxjdies  of  the  Mother 
Lode  region  in  Tuolumne  County,  if  the 
.entative  plan  said  to  be  under  considera- 
;ion  by  the  City  and  County  of  San  Fran- 
cisco shall  be  carried  out.  It  is  reported 
;hat  City  Engineer  O'Shaughnessy  proposes 
:o  abandon  all  plans  for  carrying  the  wa- 
ter along  the  surface,  either  by  canal  or 
Dipe  through  the  higher  elevations  that  in- 
tervene between  Hetch  Hetchy  and  the 
San  Joaquin  Valley.  No  definite  figures 
ire  available,  but  an  approximate  esti- 
-nate  may  be  made  as  to  the  depth  which 
sfould  be  reached  by  such  a  bore  through 
the  hills  along  the  proposed  line.  The 
nines  are  situated  at  various  elevations 
Torn  1500  to  3000  ft.  above  .sea  level,  or  a 
irobable  average  of  2000  ft.,  so  that  such 
I  tunnel  would  cut  away  below  the  mines 
3f  ordinary  depth.  Most  of  the  mines 
ire  shallow,  a  few  hundred  feet  in  depth. 
Rights-of-way  are  said  to  have  been  se- 
cured and  provision  made  in  the  deeds  for 
ixploring  the  tunnel  by  the  owners  of  the 
nining  claims  during  the  progress  of  con- 
struction. There  are  about  400  of  these 
•ights-of-way,  which  means  that  there  will 
36  a  large  amount  of  prospecting  and  ex- 
:)loring  if  the  plan  is  carried  out.  It  may 
Tiean  the  development  of  great  orebodies 
it  the  depth  of  the  tunnel,  or  it  may  prove 
:hat  the  plane  of  the  tunnel  will'  be  on 
;he  line  of  the  barren  zones  that  have 
5een  encountered  in  mines  that  have 
-eached  a  depth  approaching  the  level  of 
:he  sea.  At  any  rate  the  development  will 
ie  interesting  from  a  geological  point  of 
.Mew  and  the  mine  owners  will  profit  by 
he  knowledge. 

BUTTE — Oct.    27 
Raid     on     Union     Headquarters      of     the 

'Metal  Mine  Workers"  at  Anaconda  was 
Tiade  on  the  afternoon  of  Oct.  24.  result- 
ng  in  the  arrest  of  J.  S.  Robertson,  presi- 
ient.  and  of  P.  H.  McDonald.  W.  J.  Anglum 
ind  James  Canfield.  The  arrests  are  sup- 
posed to  be  in  line  with  others  made 
ecently  by  the  Federal  authorities  in  this 
section.  The  men  will  be  held  pending  the 
irrival  of  a  Federal  agent.  They  were 
Aarged  with  Interfering  with  and  liamper- 
ng  the  production  of  copper  in  the  district. 
Anaconda  Operating  at  78  Vt  Capacity 
s  reported  by  officials  of  the  company 
md  figures  of  other  mine  managers  show 
:hat  all  the  mines  of  the  district  are  being 
Dperated  at  over  70%  of  normal  capacity, 
the  .\naconda  company  having  the  high- 
est percentage.  A  statement  also  shows 
:hat  the  company  is  shipping  to  the  smeltery 
it  Anaconda  10,000  to  11,000  tons  of  ore 
oer  day.  It  is  stated  that  15  .shafts  are 
low  in  operation,  but  13  are  still  idle  tor 
vvant  of  men.  Those  still  shut  down  are 
the  Alice.  Lexington,  Buffalo,  Bell,  Dia- 
mond, Rarus.  Tramway.  Berkeley.  Bel- 
nont.  Neversweat.  St.  Lawrence,  East  Co- 
iusa  and  Silver  Bow.  Not  in  the  history 
t>f  Butte  milling  has  labor  been  so  scarce 
is  at  present.  Even  operators  of  small 
properties,  where  working  conditions  are 
ilways  good  and  jobs  desirable,  have  no 
applicants  for  employment,  and  for  the 
iirst  time  such  employers  are  compelled  to 
"hustle"  for  men.  instead  of  the  miners 
"rustling"  for  jobs.  The  striking  miners, 
not  without  a  sense  of  humor  and  irony, 
suggest  the  establishment  of  a  "rustling 
card"   system   for    employers. 


Twenty  aiillion  Dollars  Uo88  has  been  in- 
curred by  mining  companies  and  the  min- 
ers through  the  strikes  that  have  existed 
in  the  Butte  district  for  more  than  four 
months,  and  have  cut  the  production  of 
copper,  silver,  gold  and  zinc  from  50  to 
70%.  While  conditions  are  slowly  right- 
ing themselves,  they  still  are  a  long  way 
i^om  approaching  normal.  There  will  al- 
ways be  many  people,  who  will  be  of  the 
opinion  that,  viewed  from  eitlier  the  side 
of  the  mining  companies  or  the  miners, 
the  long-continued  trouble  hag  been  sense- 
less and  useless.  The  grievances  of  the 
miners  were  long  known  to  everybody  be- 
fore a  strike  was  thought  of,  and  it  might 
have  been  averted  had  the  requests  of 
the  miners  been  anticipated  and  granted 
in  the  measure  that  they  were  conceded 
after  they  had  been  on  a  strike  for  a  month 
or  more.  The  next  great  inistake,  always 
apparent,  was  made  by  the  authorities — 
Federal,  state  and  local — in  i>ermitting  the 
influx  of  the  vicious,  traitorous  I.  AV.  W  's, 
and  allowing  them  practically  free  tongues 
for  months  in  their  advocacy  of  violence, 
sedition  and  destruction  of  property.  After 
these  had  done  all  the  damage  they  could 
and  one  of  their  number  was  lynched,  the 
Federal  Government  made  its  long-delaved 
raid,  and  that  wa,s  the  end  of  the  I.  W.  'W. 
influence  among  the  strikers.  The  great 
mistake  on  the  part  of  the  miners  was  in 
permitting  the  few  vicious  I.  W.  W.  and 
pro-German  agents  to  use  them,  and  advise 
them  to  demand  the  earth  and  all  the  full- 
ness thereof.  The  inine  managers  refused 
to  deal  with  the  strikers  or  receive  their 
committees,  and  so  bitterness  grew  and  it 
still  continues,   with   the   end   not    in   sight. 

Plan  to  "Prevent  Strikes  and  lockouts  of 
labor  during  the  period  of  the  war  is  pro- 
posed by  the  Anaconda  interests  and  the 
Employers'  Association  of  Montana  and  will 
be  presented  to  the  Federal  investigating 
board  when  it  visits  Montana.  The  plan 
has  already  been  submitted  to  President 
Wilson,  Secretary  of  Labor  Wilson  and 
the  governor  of  Montana.  It  is  in  effect 
a  compulsory-arbitration  scheme,  a  plan 
that  worked  successfully  in  Montana,  in- 
cluding Butte,  until  the  occurrence  of  the 
present  labor  troubles  in  this  city,  when 
both  employers  and  workingmen  became 
so  bitter  tow-ard  each  other  that  negotia- 
tions for  peace  would  not  be  considered. 
The  proposal  of  the  employers'  association, 
of  which  the  Anaconda  company  is  the 
most  important  member  and  chief  controll- 
ing factor,  is  the  establishment  of  a  national 
board  of  arbitration,  with  local  arbitra- 
tion boards  throughout  the  United  States, 
laying  the  foundation  for  an  order  by 
the  President  prohibiting  strikes  or  lock- 
outs from  a  certain  date  until  the  termina- 
tion of  the  war.  and  compelling  the  sub- 
mission of  all  labor  disputes  for  that  pe- 
riod. It  is  suggested  that  the  national 
board  be  composed  of  seven  members, 
three  to  be  selected  by  Samuel  Gonipers,  one 
by  the  Government  and  three  by  the  em- 
ployers associations,  local  boards  to  be 
agreed  on  by  the  employers  and  employ- 
ees, with  all  matters  referred  to  the  na- 
tional board  when  local  boards  cannot  reach 
an  agreement.  It  is  proposed  that  employ- 
ers support  their  own  members  on  the 
board  and  that  labor  unions  provide  for  the 
support  of  their  representatives,  while  the 
national  board  members  shall  be  under  sal- 
ary from  the  Government.  The  powers  of 
the  boards  shall  cease  on  the  termination 
of    the    \var.  _       _____ 

DENVER — Oct.  36 
Mine  Taxation  is  giving  the  metal  min- 
ers considerable  cause  for  complaint  at  this 
time.  The  producers  claim  that  the  Gov- 
ernment officials  who  devise  methods  of 
taxation  are  placing  an  unwarranted  bur- 
den on  the  industry,  which  is  producing 
the  metals  that  are  most  needed  by  the 
Government.  Men  who  control  large  min- 
ing operations  and  substantial  amounts  of 
capital  a\'ailable  for  investment  in  mine 
development  and  equipment  are  acting  with 
reserve  and  extreme  caution.  Some  take  a 
decidedly  gloomy  view  of  the  situation  and 
say  that  instead  of  increasing  their  opera- 
tions, as  they  would  like  to  do.  they  will 
be  forced  to  curtail,  that  they  can  actually 
make  money  by  shutting  down  and  wait- 
ing until  after  the  war  is  over  and  the  ill- 
advised  taxation  has  been  removed-  It 
should    be   apparent   to   anyone   but    an    in- 


competent bureaucrat  that  placing  any  un- 
necessary and  unfair  penalty  upon  the  pro- 
duction of  the  metals  which  the  Govern- 
ment needs  most  at  this  time  is  suggestive 
of  killing  the  goose  that  lays  the  golden 
egg,  although  in  this  case  the  egg  may 
sometimes  be  made  of  lead  or  zinc  or 
copper. 

S.\r.T  U.VKE  CITY — Oct.  27 
Fire  Destroys  Potash  Plant  belonging  to 
Minerals  Products  Corporation  at  Alunite, 
six  miles  west  of  Marysvale.  in  Piute 
County,  on  the  evening  of  Oct.  25.  The 
fire  originated  in  the  coal  dryer,  and  was 
proceeded  by  an  explosion.  The  main  mill 
building  in  which  was  installed  a  part  of 
the  calciner,  the  digesters,  evaporators  and 
the  sacking  and  loading  department  for 
the  potassium  sulphate,  was  completely 
burned.  The  loss,  according  to  comjiany 
officials,  is  placed  at  about  $250,000,  which 
may  be  reduced  .$50,000  by  salvage  of  the 
calciner,  digesters  and  possibly  the  evap- 
orators. Two  stokers,  who  were  working 
at  the  coal  dryer  and  rear  end  of  the 
calciner  at  the  time  of  the  explosion  were 
severly  burned.  During  last  May  and  June 
there  were  seven  fires  of  mysterious  origin 
and  the  company  built  a  fence  around 
the  entire  plant.  This  plant  was  the  first 
successfully  operated  (potash  mill  in  the 
United   States. 

W.4I.U.\CE,    ID.\HO — Oct.    26 
Suit   Against    Bunker   Hill   &    Sullivan   by 

the  American  Smelting  and  Refining  Co. 
in  the  Federal  court  was  to  have  been 
heard  in  Portland  on  Oct.  18,  but  was 
postponed  by  agreement  to  a  future  date. 
The  plaintiff  had  asked  for  an  order  to 
restrain  Bunker  Hill  &  Sullivan  from 
smelting  the  ores  from  the  Bunker  Hill 
&  Sullivan  mine  and  to  force  compliance 
with  the  contract  held  by  plaintiff  under 
which  the  defendant  is  required  to  ship  all 
ore  containing  between  30  and  75%  lead 
to  the  plaintiff's  smelting  plants,  and  also 
ore  containing  less  than  30%  and  more 
than  75%  under  certain  stipulated  condi- 
tions. In  the  meantime,  the  Bunker  Hill 
&  Sullivan  comi>any  has  filed  its  answ^er 
to  the  complaint.  It  consists  of  support- 
ing affidavits  by  F.  W.  Bradley,  president 
of  the  Bunker  Hill  &  Sullivan  company. 
Stanly  A.  Easton,  general  manager,  and 
Myron  A.  Folsom,  chief  counsel.  The 
answer  reviews  the  smelting  situation  in 
the  Cctiir  d'Alene  district  and  gives  in  con- 
siderable detail  the  circumstances  under 
which  the  now  famous  contract  between 
the  contending  companies  was  entered  into, 
alleging  violation  of  the  spirit  of  the  con- 
tract on  various  occasions  for  the  purpose 
of  depriving  the  defendant  of  the  benefit 
of  competition  in  the  sale  of  its  product. 
On  account  of  these  wrongful  methods  by 
the  smelting  company  the  defendant  al- 
leges it  has  suffered  a  loss  and  injury 
between  June  1,  1915,  and  the  date  of  filing 
the  complaint,  in  excess  of  $3,000,000  and 
demands  damages  in  that  sum.  The  answer 
prays  that  the  complaint  be  either  dis- 
missed, or  that  the  court  deteimine  and 
adjudge  the  following:  (1)  That  the  rates 
and  terms  which  defendant  should  have  re- 
ceived since  June  1,  1915.  are  the  full  New 
York  price  for  90%  of  the  lead  contained 
in  all  the  ore  shipped,  with  freight  and 
treatment  charge  of  not  exceeding  $15  per 
ton;  (2)  that  jilaintiff  be  first  required  to 
do  equity  by  accounting  for  and  paying 
the  .amount  which  defendant  has  been 
wrongfully  deprived  of  by  plaintiff,  which 
sum.  defendant  alleges  amounts  to  three 
million  dollars;  (3)  that  plaintiff  has  no 
right  in  the  future  to  any  of  the  defendant's 
product  which  may  contain  75%  in  lead 
or  more,  or  anj'  of  defendant's  product 
which  may  contain  30%  lead  or  less;  (4) 
that  by  reason  of  plaintiff's  refusal  to 
accept  at  its  smelting  plant  at  Tacoma. 
Wash,  sufficient  of  defendant's  product  to 
yield  37  tons  of  metallic  lead  per  day,  that 
hereafter  defendant  may  dispose  of  that 
amount  of  its  product  containing  between 
30%  and  75"^;  in  lead,  in  such  manner  as 
it  .sees  fit;  (5)  that  for  the  present  and 
until  conditions  of  contract  and  the  amend- 
ments thereof  are  changed,  the  defendant 
shall  not  be  required  to  ship  any  of  its 
product  containing  between  30';^  ard  75% 
111  lead  to  said  plaintiff,  except  upon  con- 
dition that  plaintiff  pay  to  the  defendant 
the  full  New  York  price  for  90 9r  of  the 
lead  contents  of  such  shipments,  and  upon 
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ttie  further  condition  that  defendant  shall 
not  be  required  to  pay  in  excess  of  $15 
j>er  ton  for  freight  and  treatment:  (6)  fix. 
determine  and  adjudge  from  time  to  time 
until  the  year  1930,  upon  the  application  of 
either  party  hereto,  what  i>etter  rates  and 
terms  the  said  defendant  company  shall  lie 
entitled  to  under  clause  12  or  any  other 
portion  of  said  contract,  and  that  upon 
such  determination  this  court  further  deter- 
mine that  defendant  shall  not  be  retjuircd 
to  ship  thereafter  until  plaintiff  shall  have 
complied  with  such  finding:  (7)  that  the 
court  grant  such  further  relief  as  may  seem 
proper,  including  costs.  In  his  affidavit 
Mr.  Bradley  reviews  his  negotiations  with 
the  smelting  company,  and  states  that  in 
1912  he  discovered  that  the  smelting  com- 
pany was  arranging  its  contracts  so  that 
they  would  expire  on  or  before  June  1. 
1915.  the  date  for  revision  of  the  Bunker 
Hill  contract  on  a  basis  of  the  rates 
given  the  majority  of  the  ores  of  the  dis- 
trict. It  was  then  that  the  Bunker  Hill 
company  decided  to  build  its  own  smeltery, 
and  contracts  were  awarded  in  the  latter 
part  of  that  year. 

JGFLIN — Oct.  S7 
Wsiceii  at  Shrrt-Oround  Mines  of  this 
district  are  not  to  be  cut.  despite  the  fact 
that  the  average  basis  price  for  blende 
indicates  a  cut  of  -5c  per  day  per  man 
Operators  of  the  sheet-ground  mines  met 
today  at  Webb  City  and  after  a  thorough 
discu.ssion  of  the  matter,  decided  to  recom- 
mend that  the  schedule  of  wages,  based 
on  the  average  monthly  basis  price  of  blende 
— a  schedule  which  has  been  adhered  to 
for  over  two  years  in  this  field  with  mutual 
satisfaction  to  the  operators  and  miners — 
he  violated  during  November  to  the  extent 
of    keeping    wages    where    they    are       The 


decision  to  make  this  recommendation  was 
not  unanimous,  but  was  concurred  in  by 
the  majoritv  of  the  operators  At  the  same 
time  they  passed  and  ordered  published 
a  resolution  in  which  they  cite  the  fact  that 
the  cost  of  mining  has  advanced  almost 
100'';  in  the  last  two  years,  while  the 
price  of  ore  in  recent  months  has  been 
dropping  steadily  Since  the  middle  of 
Autrust.  lead  ore  has  dropped  $70  a  ton. 
and  zinc  ore  $12  a  ton.  At  the  same  time 
it  is  appreciated  that  the  miners  are  up 
against  an  increased  cost  of  living,  and 
it  is  out  of  consideration  for  this  fact 
that  the  cut  in  wages  will  not  be  made 
in  November.  The  announcement  was  made 
without  any  threats  of  a  strike  in  case 
the  cut  was  made,  but  it  is  realized  by 
mining  men  that  the  miners  cannot  live 
at  much  less  than  the  prevailing  wages 
The  meeting  of  operators  al.so  considered 
the  proposition  of  a  general  shutdown  of 
mines  and  decided  that  this  was  a  matter 
for  individual  mine  owners  and  operators 
to  decide  A  large  percentage  of  the  sheet- 
ground  mines  are  already  shut  down,  and 
this  week  for  the  first  time  in  several  years, 
the  shipments  of  the  Webb  ("ity-Carter- 
ville  camp  droi)i>ed  l)elow  one  million  pounds 
of  blende  The  Oklahoma  camp  continues 
with  heavy  shipments,  but  the  cut  in  the 
price  of  lead  is  going  to  affect  that  camp 
materially,  as  their  production  proportion- 
ately is  much  greater  in  lead  than  the  Webb 
City  camp. 

TORONTO — Orf.  26 
Roynlties  on  Flotation  Patents  or  Domin- 
ion control  of  the  patents  continues  to  be 
agitated  by  the  "Northern  Miner."  a  Co- 
balt newspaper,  which  in  its  campaign  for 
obtaining  easier  conditions  for  Cobalt  flota- 
tion operators,  telegraphs  as  follows:   "Hon. 


Frank  Cochrane,  who  was  Minister  of 
L.ands.  Forests  and  Mines  in  Ontario  be- 
fore entering  the  cabinet  of  the  Dominion 
government,  stated  at  a  "Win  the  War'  con- 
vention in  Cobalt  on  Oct  24.  regarding  the 
patents  in  flotation  held  by  Minerals  Sepa- 
ration North  American  Corporation  in 
Canada:  "It  will  be  my  business  to  see 
Sir  Robert  Borden  on  the  (juestion  with  a 
view  to  bringing  them  to  their  senses,  and 
for  the  benefit  of  the  mining  community 
try  to  get  him  to  cancel  their  patents.'  He 
informed  the  meeting  that  if.  after  a  thor- 
ough investigation  it  were  found  that  con- 
trol was  not  vested  in  German  alien  ene- 
mies, it  would  be  the  duty  of  the  govern- 
ment to  see  that  the  royalty  imposed  was 
so  reasonable  that  it  would  In  no  way  em- 
barrass the  industry,  or  retard  the  de- 
velopments and  production  of  Canada's 
metals  In  this  connection,  he  suggested 
that  the  government  would  appreciate  the 
advice  from  mining  operators  in  Canada. 
:vs  to  what  in  their  estimation  would  be 
considered  a  fair  and  reasonable  royalty." 

KI,     PASO Oct.     «7 

rhihunhna  Properties  of  the  American 
Smelting  and  Refining  Co  are  expected  to 
be  partially  reopened  soon.  The  company 
has  brought  in  a  shipment  of  coke  prepara- 
tor.v  to  commencing  smelting  operations. 
Under  present  conditions,  the  American 
companies  operating  in  Mexico  are  doing 
so  under  the  arrangement  made  some  weeks 
ago  by  the  Federal  Reserve  Board  to  pro- 
vide the  necessary  gold  for  the  companies 
to  meet  the  Carranza  demands.  Luis  Cab- 
rera, a  delegate  from  Mexico,  is  in  the 
United  States,  it  is  understood,  for  the  pur- 
IKJse  of  getting  food  for  Mexico,  and  the 
question  of  the  gold  embargo  is  held  up 
pending  the  .settlement  of  the  former  matter. 
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ARIZOX.V 
Oils    County 

LAVELL  GOLD  (Hayden) — Mine  situ- 
ated few  miles  north  of  Burns  siding  pur- 
chased by  George  B.  IjClghton.  president  of 
the  Lavell  company  and  eastern  men.  St. 
John  .Smith,  treasurer  and  J.  M.  Boutwell. 
consulting  engineer.  Shipping  to  El  Paso. 
Mohave    County 

UNION  BASIN  MINING  CO.  (Golconda) 
— Mill  destroyed  by  fire  Small  force  re- 
tained      John    W     Wanvig.    manager. 

NKW  TK.N.VESSKE  MINING  CO.  (Chlo- 
ride)— Shaft  down  280  ft.  Molybdenite 
showing  below  265-ft.  level.  G.  J.  Ride- 
nour.    superintendent. 

MERRIMAC  (Chloride)  —  Installed  new 
compre.x.sor  and  engine  Sinking  started 
Oct  15  in  new  shaft,  BO  ft  deeji  J  I". 
Ryan,   superintendent 

Nl':w  MOHAWK  MINING  CO.   (Chloride) 
— Struck    oreshoot    west   of   shaft.      Heavier 
hoist     being     installed,     present     moved     to 
shaft  No.    3.     J.   J     Robertson,  manager. 
Pima     CoDHty 

WAKEFIELD     (Tucson)     —    Charles    P. 
Relnlger    of    Mile     Wide    Copper    Co..    pur- 
chased     Wakefield-Belmer      group      of      19 
claims  In  San    Xavier   district. 
PInnI     Connl#' 

U.  S.  VANADIirM  (Kelvin)  —  Milling 
e(|ulpment  arriving. 

TROY  ARIZr).VA  (Kelvin)  —  Climax 
Khaft  sunk  4  30  ft.  At  600.fl.  level  will 
expUire    laterallv. 

fllLA  DEVELOPMENT  (  Kelvin)— About 
BOO-ft  development  done  on  the  first  level, 
mucli   of  it    In  ore. 

SILVER  KING  (Superior)  —  Shaft  un- 
watered  :  timbering  and  repairing  nearly 
completed  Electric-lighting  plant  installed. 
Three  miles  of  wagon  road  built  to  con- 
nect railroad  siding  Finding  ore  In  new 
drifts  from  upT>er  workings, 
Yavapai  County 

DUNDEE  ARIZONA  (Jerome)— Water 
dlrtlrulty  seems  to  he  overcome.  Working 
three  shifts  In  shaft  making  about  2t  ft. 
dally 

UNITED  VERDE  COPPER  (Jerome)  — 
Ex-Sen.  W.  A  Clark  and  son,  C.  W. 
Clark,  general  manager,  present  nt  prop- 
erty for  two  weeks,  reported  making  ar- 
rangements for  Increasing  output,  reopening 
Rqiiatnr  mine  and  purchasing  tdjolning 
pr<»perty. 


NEW  YORK  VERDE  (Jerome) — Organ- 
ized as  successor  to  Victor  Copper  Co..  with 
W.  W.  Lewis,  general  manager.  Latt»r 
claims  three  .south  end  claims  of  property 
were  to  be  delivered  to  him.  Suit  will  be 
tried   in  Superior  court  at  Prescott. 

CALUMET  &  JEROME  (Jerome)— Sink- 
ing winze  on  fiOo-ft.  level  ;  driving  1-3  drift 
westward  from  Xo.  1  crosscut ;  winze  re- 
ported showing  chalcopyrite.  Will  drift 
eastward  under  the  2-R  and  westward 
when  winze  is  down  150  ft.,  while  connect- 
ing shaft  by  cro.'f.scut  and  raise. 
C.VLIFORM.X 
Itulte    County 

EL  ORO   DREDGING    (San   Francisco) — 
Reported    to    tie   drilling  the    Menzel    Ranch, 
north  of   rteddiiig       Been   operating   In  Oro- 
ville  field.  Butte  County,   for  year.s 
CaiaveraH   Connl.v 

SALVADOR  (Mokelumne  Hill)— Frank 
Lagomarsino.  superintendent,  reports  new 
ore   developed.      Preparing    to    start    mill. 

PACIFIC  GOLD  MI.NI.VG  A.N'D  MILL- 
ING CO.  (Mokelumne  Hill) — Permitted  to 
sell  99. BOO  shares  at  50c.,  for  development ; 
also  to  Issue  500  shares  to  incorjioralors 
and  900.000  shares  to  Max  Muller  for  lode 
claims  and  mill  sites.  Eiiuipped  witii  elec- 
tric-power plant,  ball  mill,  machinery  and 
surface  buildings.  Option  on  Ea  y  Bird  In- 
cluded. 

Fresno    County 

COALINGA  SYNDICATE  OIL  CO.  (San 
Francisco) — Permitted  to  l-ssue  2.499.993 
shares  for  225  aiTes  in  Onlinga  district  ; 
2.098. 1«9  shares  In  escrow  with  M  B  Har- 
ris of  Fresno,  and  4Mt.R24  shares  in  escrow 
with  Bank  of  Callforniii.  at  .San  Francls(x>. 
to  l>e  (lellvered  U|ion  satisfaction  of  mort- 
gage. 

Inyo  County 

STANIiARD  (Bishop)  — Marcy  mill  being 
put  In  tungsten  plant  will  bring  capacity 
to  200  tons  u  day.  Expected  to  mill  with 
less  sliming  'Tunnel  In  two  new  claims  at 
200  ft.  from  surface  cropplngs,  being  ad- 
vanced. Present  figures  estimate  possible 
blocking  out  of  70.000  tons  of  ore  between 
tunnel  planes  and  cropplngs  Wages  In- 
creased to  $3  50  per  day  for  common  lal)or, 
f4  for  hand  miners  a'ld  $4  BO  for  millmen. 
ncrease  in  acctird  with  advance  In  tung- 
sten prices.  No  labor  troubles  so  far, 
Kern  Cnunlr 
UNION  OIL  Ci>  (Bakersfield)  — Eleo- 
trlcRl    storm    cnuned     flrlnff    of    37,00n-bbl. 


oil  tank  at  refinery  five  miles  north  of 
town.  Nine  other  tanks  in  danger,  but 
change  in  wind  and  heavy  rain  confined 
fire. 

BUTTE  (I^andsburg)  —  .New  10-stamp 
mill  being  improved.  Additional  plates  in- 
-stalled  and  provision  made  for  cleaninK 
settling  tanks  New  ore  disclosed  requires 
uicrea.sed  capacity  and  full  24-hour  run 
per  day.  F.  K.  Seaman,  in  charge  of  mill. 
and   Mr.   Taylor,   superintendent 

Nevada    County 

ALLISON  RANCH  (Grass  Valley)  — 
Centrifugal  pump.  500-gal.  capacity  in- 
stalled on  500-ft.  level.  Remaining  600  ft 
of  shaft  and  se\eral  hundred  feet  of  drifts 
will    be    unwatered    before    developing, 

WASHINGTON  ASBESTOS  CO.  (Wash- 
ington)— Repairing  old  Fairview  mill  cnm- 
pleted.  Extensive  de|K>sit  of  asbc^t.'^ 
reported.  Development  by  San  Francis... 
and    t)akland    men. 

Plumas    County 

DINSMORE  (Quincy)  — Reitorted  I!  i: 
Edgar  and  associates  will  sink  shaft  .'n 
gravel     deposit     recently     drilled. 

CRESCENT  (Crescent  Mills)— Report. . I 
shaft  will  be  sunk  200  ft.  deeper  on  v.in 
Recentlv  equipped  with  hoist,  pumi'"^  -i'"! 
other  machinery  and  400.ft.  shaft  mi- 
watered. 

Shasta    Counly 

SHASTA  KING  (Coram)— Owned  Iv 
Thomas  W.  Ijiwson  Interests,  beliii:  '■  • 
opened.      Shipping    to    Mammoth    smclt-'i  \ 

AFTERTHOUGHT  (Ingot)  —  Flot.iii  n 
plant  reported  to  be  saliafactoi^  in  iii.d 
run.  after  some  changes  Develop:  .r' 
continues;    100    men   employed. 

BULLY    HILL    ( WInthrop)— RIsIi^k    ^^" 
shaft   repaired  and  developing  lower   I 
silver-gold      ore      carrying      coPl>er      belnt 
shipped   to   Mammoth  smeltery  »t   Kennett. 

THnlly    Counly 
JENNINGS       GUIX^H       MINING       ANl 
MILLING  Ctl.    (San   Francisi-o) — Permltte 
to    Issue    BOOO    shares    to    David    Gove    and 
Rol>ert    S.    Norris    for   a.sslgninent    of   lea 
to    placer    claims  :    also    to    sell    W. 
M.    T     ivjhrman    BOOO    shares.      Situated   III 
Jennings    Gulch    di.strict. 

Teliama    County 
TEDOC  MINING  CO    (Red  Bluff) — Com- 
pleted   11 -mile   ritad   from   chrome   mines  oq 
Tedoc    Mountain    to    connection    with     Re 
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Bluff-Eureka  stage  road,  40  miles  distant 
from  Red  Bluff.  First  load  of  chrome 
hauled  on  Jeffrey-quad  motor  truck,  51 
miles.  W.  A.  T.  Agard,  superintendent  of 
mines,  states  company  contracted  for  early 
shipment  of  4000  tons. 

Tuolumne   County 
CONFIDENCE         (Sonora)   —  Installing 
100-ton  roller  mill.     Ore  disclosed  in  800-ft. 
level.      Was    good    producer. 

ELLEN      WINTON       (Tuolumne)  —  Mill 
and  improvements  destroyed   by  forest   fire. 
Also   large   amount  of   grain,    hay  and   tim- 
ber,   burning   over    15-sq.mi.    area. 
Yuba   County 
DIBBLE     (Smartsville) — Copper    ore    re- 
ported being  shipped  to  Mammoth  smeltery. 
Nevada  men  may  option  property. 
COLORADO 
Clear    Creek    County 
WINDSOR    CASTLE    (Idaho    Springs) — 
Worked    by    lessees. 

JOSEPHINE  (Georgetown)  —  Shipping 
high-grade    lead    ore. 

RULER  (Georgetown)  — Operated  by 
Onondago  Mining  Co.  through  Capital  tun- 
nel ;  shipping  to  Jackson  mill,  Idaho 
Springs. 

"LAKE     (Idaho     Springs) — Lessees    oper- 
ating   mi!ie.    Hoist    and    air   lines    installed : 
shipping  milling-grade  ore  to  custom  mills. 
Subleasing  dump  and  No.  1  tunnel. 
Chaffee    County 
PARAMOUNT     REDUCTION     CO.      (St. 
Elmo) — Impounded      tailings     from     stamp 
mill    below    St.    Elmo,    will    be    retreated    in 
new  mill ;  incline,   tramway   and  bins  built. 
Flora  Belle  and  other  ore  will  be  treated. 
Gilpin   Couirty 
HOMER      (Central      City) — Shaft      being 
sunk  another   lift.      Shipping. 

LITTLE  MELVIN  (Central  City) — Bond 
and   lease  taken ;  will  be  reopened. 

PITTSBl'RG  (Central  City) — Shipping 
good-grade  gold-copper  ore  from  this  Rus- 
sel  Gulch   mme. 

HAMPTON  (Central  City)  —  Situated 
near  Russel  Gulch  :  producer  of  ore  carry- 
ing   gold,    silver,    lead    and   copper. 

GILPIN-EUREK.\  (Central  City) — Oper- 
ating 10-stamp  mill ;  shipping  ore  also  pro- 
duced. Shaft  1000  ft.  deep.  E.  L.  Clark, 
manager. 

ESMERALDA  (Silverton)  —  Sold  at 
trustee's  sale  to  Louis  Rosenfield.  holder  of 
bonds.  Situated  in  Minnie  Gulch ;  former 
producer. 

RED  MOUNTAIN  MINES  -shipping  to 
Silver  Lake  custom  mill  and  Durango 
smeltery  are  Guston,  Congress.  St.  Paul 
and  Koehler  Tunnel.  Latter  operated  by 
Summit  Copper  Mining  and  Milling  Co. 
Gunnison  County 
FAIRVIEW  (Gunnison) — Still  driving 
tun-nel. 

Lake  County 
DERRY  RANCH  GOLD  DREDGING 
(Leadville) — Has  just  paid  its  eighth  divi- 
dend, making  a  total  of  100%*  to  date. 
Gold  produced  up  to  Oct.  1  has  amounted 
to  $278,301.  Ground  averages  28o.  per  yd.  ; 
this  is  second  year  of  operation  ;  life  esti- 
mated at  five  years. 

Ouray    Cminty 
OPHIR      (Ouray) — Being     developed     by 
local    men. 

GUSTON  (Red  Mountain) — Shipping 
from  dump ;  may  be  reopened,  through 
Joker  tunnel. 

ROOSEVELT  BASIN,  near  top  of  range 
above  Snefties,  has  had  several  strikes  dur- 
ing summer ;  will  develop  until  hea^-y  snow 
falls. 

Park    County 
SHELBY       (Alma)— Situated       on       Mt. 
Loveland,  being  reopened  by  lessees.      Ship- 
ping  lead-zinc  ore  from   old   dumps. 
San  Juan   County 
BELCHER   (Silverton) — Lessees  shipping 
lead-silver  ore. 

GOLD  KING  EXTENSION  (Silverton) 
— Tunnel    being    driven    by   contract. 

DETROIT-COLORADO  (Silverton) — Be- 
ing reopened.  J.  H.  Slattery,  in  charge. 
San  Miguel  County 
CONCENTRATES  SHIPMENTS  in  Sep- 
tember from  Telluride:  Tomboy,  55  cars; 
Black  Bear,  33;  Smuggler-Union,  32; 
Liberty  Bell,  11 ;  Carruthers  Lease,  1  car ; 
total,    132   cars. 

JAPAN  FLORA  (Telluride) — Lessees 
working   dumps. 

ALTA  (Telluride)— Kelly  40-hp.  truck 
installed  for  hauling  between  Telluride  and 
mine. 

SMUGGLER-UNION  (Telluride)— Addi- 
tional equipment  being  installed  at  Blue 
I^ke  pumpinK  plant. 


TOMBOY  (Telluride) — Returns  for  Sep- 
tember show  mill  operated  28  davs.  crushing 
12,000  tons,  yielding  $24,000  in  bullion. 
Concentrates  shipped  amounted  to  $71,400 
and   expenses    $66,200.      Profit,    $29,900. 

LEWIS  MINING  AND  LEASING  CO. 
(Telluride) — Company  of  local  men  to  re- 
open Lewis  mine,  in  Blue  Lake  Basin. 
Flotation  process  to  be  installed.  H.  C. 
McClain,  superintendent  of  Liberty  Bell, 
will  be  manager. 

Summit    County 

,  WARRIOR'S  MARK  (Montezuma)— Op- 
tion  secured,   and   will    be   operated   soon. 

JESSIE  (Breckenridge)  —  Milling  ore 
from  development  work ;  considerable  ton- 
nage being  blocked  out. 

WELLINGTON  (Breckenridge)  —  New 
vein  opened  in  crosscut  from  6th  level  at 
depth  of  1000  ft.  ;  drifting  under  way. 
Mill  overhauled,  and  operating  full  capac- 
ity.    Shipping  ci-ude  ore  and  concentrates. 

Teller    County 

SEMI-MONTHLY  PAY  DAY  now  oper- 
ative with  most  of  big  mines  of  Cripple 
Creek    district. 

QUEEN  BESS  (Cripple  Creek)— Ship- 
ments made   recently. 

DIG  GOLD  MINING  CO.  (Cripple  Creek) 
— Electric  hoist  and  compressor  installed. 
Shaft  will  be  sunk  250  ft.   deeper. 

ECLIPSE  (Cripple  Creek)— Building  in- 
cline surface  tramway  to  "low  line"  switch, 
where  loading  will  be  done  since  removal 
of   narrow-gage   railroad. 

PORTLAND  (Cripple  Creek)— Independ- 
ence mill  treatirjg  1300  to  1400  tons  daily, 
mostly  dump  ore ;  all  units  operating  and 
treating  more  than  expected  capacity ;  re- 
cently received  first  custom  ore.  Ore  from 
l^ortland  lessees  and  Stratton's  Mining  and 
Development  Co.  will  be  treated  hereafter. 
Portland  mill  treating  about  600  tons  daily. 

MICHIGAN 

Copper 

QUINCY  (Hancock) — Averaging  almost 
4000    tons    daily    from    11th    to    77th    level. 

M.4SS  (Mass) — Gaining  in  men.  Costs 
higher  this  year  but  below  21c. 

HANCOCK  (Hancock) — September  pro- 
duction, 350,000  lb.  comparing  with  334,000 
in  ^August. 

CALUMET  &  HECLA  (Calumet)— Flo- 
tation machines  will  be  built  at  Minerals 
Separation's  San  Francisco  plant. 

MAYFLOWER-OLD  COLONY  (Hough- 
ton)— Started  sinking  new  shaft  with  hand 
drilling    below    concrete    collar.    Oct.    9. 

MOHAWK  (Mohawk) — May  reach  rock 
output  of  50,000  tons  in  October.  Rock  av- 
erages  1 9   lb.   copper  per  ton. 

ALLOUEZ  (Allouez)— Will  show  in- 
crease in  output  for  1917.  Daily  average 
now  2100  tons  of  rock,  averaging  18  lb. 
per  ton. 

SENECA  (Calumet) — Contracted  with 
Smith  &  Sparks  for  200-ft.  spur  to  Kee- 
weenaw  Central  railroad.  Constructing 
powerhouse-machinery    foundations. 

FR-i^NKLIN  (Demmon) — Repairs  to  old 
shaft  hoist  completed.  Output  of  rock  for 
September  was  23,000  tons,  compared  with 
27,000  in  August.  Old  shaft  has  full  crew, 
but  more  men  could  be  worked  at  No.  2. 
Latest  report  indicates  that  No.  2  shaft  is 
cleaned  out  nearly  to  bottom  at  17th  level. 
More  men  coming  in  ;  averaging  1000  tons 
daily. 

AHMEEK  (Ahmeek) — Shipped  in  Sep- 
tember, 96,000  tons  comparing  with  109,000 
in  August.  Decrease  because  of  less  work- 
ing days.  Mill  treated  300  tons  Allouez 
lock  daily,  being  overflow  from  Lake  No. 
2    and    Centennial-AUouez    mills.  

SOUTH  LAKE  (Houghton) — Produced  In 
September  3500  tone  of  rock,  carrying  good 
copper  contents,  being  1500  Ice:.!  than  Aug- 
ust output.  Rock  sent  to  Franklin  mill  at 
Point  Mills.  Shipping  since  Oct.  1  to 
Winona  mill,  saving  railway  haulage. 
Rock  now  averages  17   lb.   per  ton, 

MICHIGAN  (Rockland) — Over  400  ft.  in 
Ogimah  lode  on  si.xth  level  ;  drift  from 
crosscut  on  fourth  level  disclosing  good 
contents.  Butler  lode  on  second  and  seventh 
showing  fair  grades  in  drift.  Sinking  to 
eighth  level.  Grading  for  600-ft.  extension 
of  railroad  completed  and  when  track  is 
laid,   motor-truck  haul  will  be  only  1000  ft. 

COPPER  RANGE  (Painesdal^)— These 
mines  continue  normal  production  of  about 
3600  tons  daily.  In  September,  sent  to 
mill  more  than  100,000  tons,  averaging  30 
lb.  Champion  mine  produced  in  Septem- 
ber 60,000  tons  of  rock;  Baltic,  26,000,tons; 
Trimountain,  16,000.  The  company  will 
build  25  double  houses  more  at  Champion 
and  12  at  Trimountain,  also  concrete  stack 
at  both  the  Champion  and  Trimountain 
properties  for  compressor  plant. 


MINNESOTA 

Mesabi    Ranee 

STATE  ORE  ROYALTIES  on  ore  shipped 
from  State  lands  for  quarter  just  ended  will 
amount  to  over  $460,000,  of  which  $100,000 
will  be  invested  in  Liberty  Loan  bonds. 

NEWPORT  MINING  CO.  (Grand  Rapids) 
— Has  five  drills  checking  properties  re- 
cently leased  near  here. 

KINNEY  (Buhl) — Closed  down  after 
shipping  throughout  season.  Steam-shovels 
working  most  of  summer. 

PHILBIN  (Hibbing)— Finished  shipping 
and  started  stockpiling.  Operated  by  Re- 
public Iron  and  Steel  Co. 

HAROLD  (Carson  Lake)— M.  A.  Hanna 
C^.  preparing  to  reopen  after  one  year 
shutdown. 

UNION  (Virginia) — Incline  shaft,  down 
pit  side  for  hoi«iting  remaining  ore,  built 
during  last  season.  Operated  by  Republic 
Iron  and  Steel  Co. 

..1,?^^^,?^^  (Hibbing)— Marion  steam 
Shovel  Co.  setting  up  300-ton  shovel  for 
Oliver  Iron  Mining  Co.  in  this  pit.  This  is 
company       '"■     °'    "^''*   ''^^'"'    P^i-^hased    by 

,„'^>S"9E.  (Coleraine)— Contract  given 
to  A.  Guthrie  &  Co..  of  St.  Paul,  for  re- 
JJf°wLii  °r';'"l'V'Je"  f™!"  property  north 
of  Walker  pit  ;  leased  to  Pickands,  Mather 
,'?■■  }l^  Northwestern  Improvement  Co 
(.Northern  Pacific  Ry.) 

MISSOURI 

MIAMI-ADA  ((Juapaw,"  Okla. )— Drilling 
TAJS,",',''/''^'  °'  "'^y  ^^-"h  good  resulVs^ 
w£?'^^"^'??^.,''^°P"">— Shut  down  three 
week.s  to  rebuild  mill  hopper.  Will  start 
operating  Oct.    29. 

„.HU(5H  McINDOE,  until  recently  mayor 
of  Joplirr  has  purchased  fee  north  of  Waco 
Mining  Co.    mill,  at  Waco. 

hJvLT^',^^  ^";^  (Joplin)— New  mill  readv 
by  Nov.  15  on  tract  west  of  Chitwood.  Dis- 
seminated formation  at  185  ft. 

wni^^'.'^i^'^  ^,?-^^?^'  <Q"aPaw,  Okla.)— 
Will  build  small  mill  on  Red  Feather  lease, 
just  north  of  Quapaw.  Shaft  down  80  ft  • 
mining    at    60    ft.  ' 

OAK  ORCHARD  (Joplin)— Sold  lease  on 
Cox  land  north  of  city  to  Universal  Lead 
and  Zinc  Co.;  will  try  deep  drilling  for 
first  time. 

BESSIE  LEE  (Joplin)  —  Developing 
shallow  lead  property,  two  miles  southeast 
of  Duenweg  on  Byrd  land.  Drilling  shows 
sheet-ground  formation  below  20  ft. 

WACO  MINING  (Joplin)— Making  125 
tons  weekly  at  Waco  camp  ;  operating  mill 
one  shift.  Heavy  water  flow  keeps  opera- 
tions above  130  ft.  Frank  Danglade,  Webb 
City,    manager. 

ADAMS-HICKS  (Joplin)— Taken  addi- 
tional 30-acre  lease  at  Jackson  hollow  and 
have  925-ft.  incline  tram  to  connect  new 
shaft  with  mill.  Gas-engine  power  en- 
tirely. 

M.\LCONA  (Joplin)— Mill  shaft  com- 
pleted; making  30  tons  concentrates  week- 
ly, with  only  one  mill  shift  and  ground 
partly  opened.  Recovery  is  10%.  W  R 
Davis,   Joplin,   manager. 

PICHER  MINING  CO.  (Joplin)— Sub- 
leased on  Golden  Rod  Go's  tract,  .south 
of  Picher,  Okla.,  and  will  move  Twin-Cities 
mill  from  Carterville  to  new  site.  Former 
stockholders  in  Twin-Cities,  and  some  Jop- 
lin  and  Wentworth    investors   interested. 

NEW  DINERO  (Lincolnville,  Okla,)  — 
Recently  installed  James  slime  tables  and 
enlarged  settling  tank  to  recover  more  from 
fines.  Operating  at  89  ft.  Pomona  pump, 
handling  water  successfully.  C.  W.  Gould, 
Miami,  vice  president  and  manager. 

JAYHAWK  (Miami,  Okla) — Planning 
construction  two  mills  soon,  one  on  tract 
north  of  Lincolnville  and  other  on  lease 
near  state  line,  north  of  Sequoaah  mine, 
mile  east  of  Picher,  Okla.  Shafts  started 
on  each ;  in  ore  at  Lincolnville.  W.  N, 
Ha.vs,  Miami,  Okla.,  president. 

MONT.AN.V 
Deer    Lodfce    County 

PYRENEES  MINE  in  Georgetown  dis- 
trict, owned  by  Clark  interests  and  Clin- 
ton H.  Moore  of  Butte,  being  reopened  by 
Butte  leasers  under  management  of  J. 
Clarke  Johnstone.  Large  producer  in  past 
when  ore  was  treated  on  plates  until  sul- 
phides were  reached,  preventing  profitable 
treatment. 

Granite    County 

PHIUPSBURG  MINING  (Philipsburg) 
— Constructing  300-ton  washing  plant  for 
low-grade   manganese   ores. 

Jefferson   County 

MT.  W.A.SHINGTON  (Wickes)— One  car 
daily,  lead-silver  ore  sent  to  smeltery. 
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CRYST.\L    (Basin) — Teams  hauling  ore 
from   Cataract  to   railroad  at    Basin,  seven 
miles  distant.     Developed  by  tunnel. 
Ferieus    ronnty 

PA.CIFIO       PRKPOINO       CO.        (Coffee 

Prpp'k) N"e«-    set     of    bucket    lips    received 

for  bucket  line  of  this  dredse  "'<der  jecon- 
struction.  riredpe  removed  four  miles  from 
Morrison  Gulch  because  of  heavy  boulders 
and  will  be  in  operation  shortly. 

BARNES  KINO  (Kendall)  —  S'a'ti;;^"^ 
for  September  produc  ion  ^ho«s_  North 
Moccasin,  ore  treated.  24  1 6  tons.  assa>  int. 
nhmit  $<»10  per  ton.  bullion  produced.  $22.- 
■^0?  diopter  and  Shannon,  in  Lewis  and 
C  ark  (^ountv  ore  treated.  4fi76  tons,  bul- 
lion  produced  J76.S70.  ^Shannon  ore  as- 
sayed. $19.40  per  ton;  Gloster  ore.  $11.28 
per  ton. 

Lrnis    and    Clark    County 

(-iTfRnv-vTE  HILL,  (Helena) — Will  re- 
sume'l^P^r^Vt'Jns    in    SOO^ft.    shaft.    Oct     20 

ROCK  ROSE  (Helena)— Contact  lead  at 
inn-ft     level.      Galena  ore. 

THOMAS  CRUSE  DEVELOPMENT  CO. 
,He"na)-ES    50n-ft.    drift    running    into 

'"HFLEN-A°lHelena)-Shipped  16  cars  of 
si  "e^-^fad  ore  to  East  Helena  smeltery 
from  300-ft.  level.  _.         .  ,   .„ 

ECONOMY  (Helena)— Electric  POwer  to 
pump    out    300-ft.    shaft.      Crosscutt.ng    at 

"""cruse      CONSOLIDATED       (Helena)  — 

^g^^lf'co^;^Lsi;^<s^^^^-s,^^ 

'%^T^E>?WINDI^^^-Mli^:  (Helena,-Sha^^^ 
down  100  ft.  Silver  ore.  2i  ft.  wide.  Dntts 
at  100-ft.  level. 

AMALGAMATED  MINES  CO.  (^He^ena) 
New  corporation  owns  mines  '"Lump 
Sulch.  has  Free  ^oin^^ge  ur^aeThor,6.  and 
possesses  other  cLiims  m  Nevada.  vviii 
pump   out    350-ft.    shaft. 

Madison    County 

of^h^jh^S  ;,yi^^;e".!?ntf>!'^'^h-i;,?id''frr^ 

^^Is'iTarfn  Gulch  mine  to  mill  {"  ^^^IH-J^ 
?r"e"=^ill  'b'e"ma3^  ?^is^'we'e°k"%<J°rn^ac^nda 
smeltery. 


;;k^A'rnr.t1th^"n^n«w'a*'r ?Vi^?  ---  ^^f^ 
E;.-."  ;-Sve«":[/.' to't^Wa'-^on-^ui.  n  ar 
Earl    shaft,    and    may    discard    stamps    for 

""'white    CAPS     (Manhattan)— East    ore- 
bodv   opened    from    fourth    and   fifth    leaf's, 
proved    longer    on    fifth    level    than    abo\e 
considerable    more    width    proved   on    fourtjj 
level    than    expected.       East    fault    cuts    oft 
orebody  in  level  above;  «;il  r^pt  l^nkc  taul 
on    fifth    level    for     120    ft.    further.       Last 
Srift  driven  35  ft.  on  fourth  level  ;  preparing 
to  start  stoping  operations. 
OKK.CON 
.Inrksnn    County 
GALLS   CREKK    MINING   AND   DEVEL- 
OPMENT   (Gold    Hill)— American    E-xplora- 
tion  C^..  of  Grants  Pass,  optioned  this  placer 
mine,    three    miles    south    of    here.      '■■ound 
being     exploited     by     small     crew     of     men. 
Consists  of  200  acres   with   valuab  e   water 
rights       Has  been   mined   successfully  since 
1851.      .1.   Mattison,    manager. 

BARRON  (Ashland)— This  gold  mine, 
situated  nine  miles  east  of  here  sold  'o 
H  J  Sallee.  Vein  is  16  ft.  wide,  cair>- 
ing  gold,  silver  and  antimony.  Workings 
consi^st  of  750-ft.  drift  at  2 00-ft.  depth  and 
winze  50  ft.  deeper.  Carload  of  to  ,1s  and 
machinery  arrived.  Employing  25  men 
?^aning  out  old  works.  Ore  from  former 
operations,  ready  for  shipment  will  be 
hauled  to  Mistletoe  ?tation  thence  to 
Shasta  County  smelteries.  John  Kempie. 
manager. 

SOUTH    D.-VKOT.* 
Lawrence    County 
SILVER    QUEEN     (Galena)- Shipped    10 
cars  of  lead-silver  ore  from  dump  to  .smelt- 

"""^DEADWOOD  LEAD  AND  ZINC  (Dead- 
„.ood)— Plan  to  erect  10-stamp  mill.  Ex- 
cavaton  completed;  road  being  built. 
Sulphide  ore  carrying  lead,  silver,  zinc  and 
copper. 

Pennington     County 
DAKOTA   CONTINENTAL   (Hill   City)  — 
Diamond     drilling     ^t'-V'-ted.        Mining     sus- 
pended   awaiting    results.      Shaft    oNer    -uo 
ft.    deep. 


Silver    Bow   County 

FAST  BUTTE  (Butte)— Production  tor 
<5p?t ember  wa.s  2.203.300  lb.  copper,  com- 
niring  wUh  L676.36n  lb.  in  the  Previous 
Sion?h  having  resumed  smelting  operations 
after  IJ   months'  shutdown.  .  „  „f 

..-^sr^ifii^-Sdji^Xt^ 

""XiJrcVp^i,"!  rBu^''teT-^~now  oper- 
ating nearly  normal  capacity;  ■"'"'^rs  work- 

SeVera     hundre.l^  of  ^^"-"{-"^rnu'm'Ger   en! 
flSld'Vmch   m'k'es  tl"e  tot^l   now  at  work 
yeem'a.s  good  as  could  be  ^''P'"^*^'^- „_  .  .^^ 
Tfon-MNE  MINING  COMPANY 

(sTiuO-^Developing  ea.st-side  Propert.es. 
including  Main  Range  '^"1  ';o');^--i-J-°X?,;^. 
Extension.      Leonard    vein    o«ned    by    Ana 

?'u';tm^nrp^"o,?er.'Ie".V^ng'k^^^^ 
X^"fra1."fv1^.hVr32^'^'"on'^7f.O-Tt.?eTl. 
Srns^''o"''s:X;%^a',lts^"co;t  V^H^O   i\t 

£ifJ?on;'^^rp;St/^oVkn»a 

hill,     sinking  shaft  to  lOOO  it. 
NEVAPA 

Nye  County 
TONOPAH  ORE  '•ft'.'nt'f  TtON  for 
week  ended  Oct  20  amonnted  to  03 II  tons 
valued  at  Jlfi3.467.  comparing  with  89S2 
nns  the  previous  week.  Prortucors  were : 
Tonopah  Belmont.  2420  tons;  Tonopah  M.r,- 
Ing  2350  Ions;  Tonopah  E',""""';'":  :J;2 
on-.  Jim  Butler,  noft  tons;  West  End.  1063 
onsi  MnrNnmnrn.  3tS  tons,  Montana  116 
inns:     Re.scue.     132     Ions;     North     Star.     56 

'"MANHATTAN  DEXTER  MINING  (Man- 

H_,;„„» tnhl-Kngle     lease     completed     ."0- 

^n  lest  In  War  Eagle  mill  Results  not 
avallabe  now  Mlbhert-<-nnlwell  lease  ob- 
ralned  good  returns  from  amalgamation  on 

''';-::\on'""7mAI^AMATED         MINING 

iJi'±cer?^tTi^'o7^i  "f7"- N-o  "Vi,  "no"rrs 

??o,srut  east  total  of  4  7  ft  ;  south  cross- 
rm  61  ft  Development  shows  two  ore- 
;:^dles  hlU  come  '"»'•.»"•>■«'«"":"  '^^Jj 
Swanson  oreshool  yet  to  h'  Pf""^^.,,™^'^ 
shaft,    now    at    depth    of    350    ft.,    win    ne 


UTAH 

Beaver   County 

PALOMA  Olilford)— Strike  on  000-ft. 
i.nel  reported  holding  out  well.  Small 
ininunt    of    ore     being    mined     on     lOO-rt. 

"  ^CREOLE  COPPER  (Milford)— Will  be 
operated  for  company  account  soon  Stated 
enough  ore  opened  for  shipnicnts  of  10 
to  15  cars  monthly.  Owns  Ave  patented 
claims;  practically  debt  free  Shipped  80 
cars  in  1916  when  under  lease.  J.  A. 
Pederson,    president. 


tinues  Most  of  ore  from  between  200- 
and  300-ft.  levels.  Daily  output  said  to 
he  60   to   70   tons. 

UTAH  METAL  AND  TUNNEL  (Bing- 
ham)— Mill  increased  to  450  tons.  High- 
grade  and  milling  ores  stated  to  be  in- 
creasing. Smelter  contract  will  take  out- 
put for  five  years  at  average  price  for 
week   preceding   delivery  of  ore. 

AMERICAN  SMELTING  AND  REFIN- 
ING (Murrav) — Building  stack  to  be  450- 
tt  high  and'20-ft.  inside  diameter  at  top; 
perforated  radial  blocks  being  used,  with 
acid-proof  lining  to  full  height,  and  terra 
cotta  cap. 

Utah    County 
SOUTH       PARK        (.\merican       Fork)  — 
Strike    reported    in    tunnel,    widening    with 
depth. 

BELLEROPHON  (American  Fork)  — 
Leased  to  American  Exploration  Co.; 
caved  shaft,  being  retimbered.  sunk  30 
ft.  in  fi.ssure  in  quartzite  showing  good 
ore. 

PACIFIC  (American  Fork) — Capacity 
200  to  250  tons.  Estimate  tonnage  on 
dumps  will  keep  mill  operating  for  some 
time,  before  drawing  on  mine.  Leased  to 
Fissures  Exploration,  which  has  built  mill. 
Tnnelp  Cnnnty 
WOODMAN  .MINING  (Gold  Hill) — Main 
tunnel  at  120-ft.  depth  in  low-grade_  cop- 
per ore  carrying  gold  and  silver  for  i2  ft. 
Shipping. 

SEMLNOLE  COPPER  (Gold  Hill) — Stat- 
ed will  build  mill  to  treat  molybdenum  and 
tungsten  ores  available  on  property.  W  ill 
also  develop  showings  of  lead-silver  and 
copper-gold  ore. 

WWSHINGTON 
Pend    Oreille    County 
LEAD  AND   ZINC   CO.    (Metaline  Falls) 
— Shipping  eight  to  10  carloads  per  month, 
increasing  capacity  to  12  to  15  carloads. 
WI.SCOXSIN 
D.^HL    (Cuba    City) — Tom    Baldwin    and 
the  company  unwatered  property. 

OLIVER  (Shullsburg) — Leased  land  of 
John  Lvne  and  OTooie  estate,  two  miles 
south    of    Shullsburg. 

ID.\  BLENDE  (Benton) — W.  Eiler  and 
others  organized  company  to  reopen  thla 
old  producer  at  Benton. 

C..\N..\DA 
Ontario 
KEIySO    (Porcupine) — Contracted  for  dia- 
mond drilling  property. 

ALE.\'.XNDR.\  (Cobalt) — Purchased  by 
the    Mining   Corporation   of  Canada. 

ANKERITE  (Porcupine)  — Contracted 
for  sinking  three-compartment  .shaft.  500 
ft. 

.\D..\N..\C  (Cobalt) — (\alcite  vein  con- 
taining  argentite,    ruby,    and    native    silver. 


.liiBb  County 

TINTIC  MILLING  (Silver  City)— Ship- 
ping car  of  bullion,  yielding  about  J^lo.OOO 
per  car.  monthly  from  Dragon  (  onsoli- 
dated     Iron   Blossom  and  Colorado  ores. 

DRAGON        CONSOLIDATEr  (Silver 

Cltv)  — Fluxing  iron  ores  is  most  ot  out- 
put", with  little  high-grade  ore.  September 
shipments.  I  SI  cars  ;  August  -i!; '  j,-'"^^ 
145;    total    for    first    six    months.    1917.    876 

TINTIC  STAND.XRD  (Eureka) — Cash 
payment  of  $12,000  for  new  property  re- 
cently made.  New  shaft  connected  with 
old  workings,  at  present  producing  most  of 
output  ;  ventilation  improved.  Drifted  <in 
lR60-ft.  level.  400  ft.  from  new  shaft  . 
short  distance  further  a  second  raise  will 
be  made  to  connect  with  stopo  In  old  work- 
ings ;  has  opened  considerable  ore.  allow- 
ing   increase    In    output. 

rillKF  CoNSi  iI.inATED  (Eureka) — 
Expect  electric  pumping  plant  In  opera- 
tion in  aboul  three  months.  »'"?  '"rK*',  ^'"I'- 
(•;ele  reservoirs  constructed  on  1800-.  1200-, 
and    60<i-rt.    levels. 

PLUTUS  (Eureka)— This  adjoining  prop- 
erty acquired  by  Chief  being  opene;  by 
latter.  Cleaning  out  and  repairing  Plulua 
400-ft.  shaft  to  he  widened  later,  and  sunk 
further.  „ 

IRON  BLOSSOM  (Silver  City)— Pros- 
pecting showed  no  new  orebodies  hut  In- 
dications reported  encouraging  Shipments 
during  September.  75  ."'rs.  August.  88  ; 
tntnl  for  first  .six  months  191,.  761  cars. 
SOUTH  .STANDARD  (lOurekn)— New 
comnnnv  to  be  formed,  known  as  South 
Standard  (o  take  over  United  Tintic-s  and 
South  Standard's  ground  E  J  lUddatl.  of 
TIntIc    Standard,    president 

•Sail   I.ahe  County 
EMMA     CONSOLIDATED     (Altn)  — Dla- 
».nd  drilling  for  old   Emmn  orebodies  con- 


WRIOHT  HARGRAVES  (Klrkland) 
Lake) — Shafts  down  300  ft. ;  drifting  to 
connect  them. 

W'..\LDM.\N  (Cobalt) — Situated  on  Gil- 
lies Limit  acquired  by  Mining  CoriKiration 
of    Canada    and    development    resumed. 

MINAKER  -  KIRKLAND  (Klrkland 
Lake)— Main  vein  cut  at  40-ft.  level  shows 
up   well.      Small    mill    will    be   Installed. 

BI'FFALO  (Cobalt) — Paying  25c.  a  share 
In  cash  and  reducing  capital  liability  by 
Issue  of  new  stock  having  par  of  75c 
Instead    of    $1 

McKINLEY-DARRAGH  (Cobalt)— About 
40  ft  of  drifting  on  400-ft.  level  of  Cobalt 
Lake  fault  vein  shows  low-grade  orebody 
G-ft.    width. 

TRICNTON  OIL  AND  GAS  CO.  (To- 
ronto)— Secured  oil  lea.ses  near  Campbell- 
ville;  begun  drilling.  H.  H.  Stubble.  In 
charge. 

TECK-HITGHES       (Klrkland       Lake)  —  i 
Winze    down    from    400-ft.    level    reached    ;i 
600-ft.    depth       Station    being   cut ;    cr(>sscut 
will  be  run  to  connect  with  main  shaft. 

LA  ROSE  MINES.  LTD.  (Cobalt,  t>nt.) 
—  Estimated  reserves  are  $4,943,000  com- 
pared with  $SB4.S36  on  Mar  31  1915  Oiier- 
ntlng  expt-nses  were  $4  78;  ore  averaged 
$9  82;   extraction   over   96'^. 

CONIAGAS  (Cobalt)— Report  for  year 
ended  Oct  31  shows  mine  produced  l.'JBO,- 
000  o«  silver,  a  decrease  from  previous 
venrs  owing  to  less  high-grade  ore.  Con  a- 
gns  Reduction  Co  had  ditllculty  In  obtain- 
ing supplies  which  restricted  operations. 
About  $70,000  spent  on  Ankerlte  and 
Maidens-McDonald  claims  at  Porcupine  and 
contracted  for  sinking  shaft  on  Ankerlte. 
Will  not  pay  dividend  Nov.  1. 
MKXICO 
ESPERANZA  (El  '^ro.  Mex.) — Ore 
milled  in  August  Bninnnted  to  11.326  tons, 
lit     estimated    net    profit    of    $25,607. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
inc 
Ex- 
change 

4  7515 
4  7515 
4  7515 

Silver 

Oct. 

New 

York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

845 
901 
90! 

Lon- 
don, 
Pence 

25 
26 
27 

4.7515 
4  7515 
4  7515 

82} 
831 
835 

415 
42J 
425 

29 
30 
31 

43 
46 

455 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Oct. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

5  25 

74 

25 

*23{ 

62 

H 

@5.42J 

(§'75 

5  40 

5  37i 

7J 

26 

*23S 

63 

@5,50 

@5.42J 

@7 

5  45 

5.42^ 

7i 

27 

*23J 

64 

(3.5.50 

©5.50 

@7l 

5  45 

5  42} 

H 

29 

*23i 

65 

@5  75 

@5.50 

@7; 

5  50 

5,42J 

75 

30 

*23i 

66 

@5.75 

@5.62J 

(®7i 

5  50 

5.42i 

7| 

31 

*m 

665 

@6  00 

5  82i 

(frl\ 

*  Price  fixed  by  agreement  between  American 
:opper  producers  and  the  L*.  S.  Government,  accord- 
ng  to  official  statement  for  publication  on  Friday, 
September  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
)rice  for  which  has  been  fixed  by  agreement  between 
Vmerican  copper  producers  and  the  U.  S.  Govern- 
nent,  wherein  there  is  no  free  market)  are  our 
Lppraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
ind  agencies,  and  represent  to  the  best  of  our  judg- 
nent  the  prevailing  values  of  the  metals  for  the 
leliveries  constituting  the  major  markets,  reduced  to 
)asis  of  New  York,  cash,  except  where  St.  Louis  is 
he  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ngots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
)elow  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Vestern  brands.  We  quote  New  York  price  at  1 7c. 
ler  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
re:  St.  Louis-New  York  I7c.;  St.  Louis-Chicago, 
'.3c.'    St.  Louis- Pittsburgh,  13. 1  cents. 


Oct. 

25 
26 
27 
29 
30 
31 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

125 
125 

125 
125 
125 

Spot 

3  Mos. 

2474 
247} 

251 

2565 

2575 

Spot 

Spot 

3  Mos. 

Spot 

110 
110 

no 

110 

no 

no 
no 

no 
no 
no 

247J 
2475 

250; 
2565 
2575 

30! 
304 

30; 

304 
304 

54 

54 

54 
54 
54 

The  above  table  gives  the  closing  quotation.^-,  on 
>ndon  Metal  Exchange.  All  prices  are  in  pounds 
erling  per  ton  of  2,240  lb.  For  convenience  in 
>mparison  of  London  prices,  in  pounds  sterling  per 
240  lb.,  with  American  prices  in  cents  per  pound 
le  following  approximate  ratios  are  given,  reckoning 
tchange  at  $4,754.  f 30;  =6.474c.:  £54=11  462c.; 
I20=25.473c.;  £137  =  29.082c.:  £240  =  50,946c. 
ariations,  £1  =0.212277c. 


Metal  Markets 

NEW    YORK — Oct.    31 

The     mo-st     noteworthy     feature     of     the 

etal   markets   this   week   was  the   advance 

the  price  of  lead  on   very  large  transac- 

3ns.    the    cut    to    5Jc.    having    stimulated 

lying.      Zinc  continued   dull   and   stagnant, 

is   market    still    being    under    the    incubus 

accumulating    stocks.       Tin    experienced 

sharp   advance   in   a  small    market   owing 

scarcity    of   supplies.      Of    copi)er    noth- 

g  need  be  said. 


Copper  —  The  copper  business  is  going 
along  very  smoothly  in  the  hands  of  the 
copper  producers'  committee.  Deliveries  to 
the  U.  S.  Government  and  to  the  Allies 
are  being  made  right  along,  but  it  is  well 
known  that  their  orders  have  not  yet  at- 
tained the  maximum.  In  the  meanwhile  de- 
liveries of  copper  on  old  contracts  with 
domestic  consumers  are  being  made,  but 
October  ends  without  completion  of  the 
full  percentage  being  delivered  that  pro- 
ducers owed  to  them,  for  the  simple  rea- 
son that  there  was  insufficient  copper.  New 
business  with  domestic  consumers  has 
been  booked  only  when  they  could  show 
that  it  was  absolutely  needed,  and  it  then 
was  accepted  only  to  the  extent  that  it 
could    be   supplied. 

The  production  of  the  refineries  in  Oc- 
tober was  far  short  of  the  average  month- 
ly rate  in  1916.  but  it  was  probably  larger 
than  in  September  (although  statistical  re- 
turns for  that  month  were  not  made)  and 
an  increase  in  November  is  confidently  ex- 
pected. 

The  smoothness  with  which  the  copper 
business  is  proceeding  is  due  largely  to 
the  generous  cooperation  of  manufacturers, 
who  are  abstaining  from  demanding  what 
they  do  not  immediately  need,  who  have 
reduced  the  stocks  in  their  yards,  and  who 
have  arranged  to  conduct  their  business 
with  a  smaller  quantity  of  copper  in  semi- 
finished forms  in  circulation  through  their 
works.  Copper  manufacturers  are  drifting 
to  larger  business  with  the  Government 
and  less  for  domestic  industry.  It  is  in- 
evitable that  the  Government  will  soon  be 
using  vast  quantities  of  copper  and  it  is 
only  a  question  of  a  short  tiine  when  its 
plans  will  have  been  formulated  and  will 
be   revealed. 

Copper  Sheets  have  been  cut  Ic.  and 
are  quoted  at  35c.  per  lb.  for  hot  rolled, 
and  Ic  higher  for  cold  rolled.  Wire  has 
also  been  reduced,  being  quoted  at  30c. 
per  lb.,   f.o.b.    mill. 

Tin — This  market  advanced  sharply  from 
day  to  day  on  small  transactions,  the 
business  is  Straits  tin  being  probably  not 
more  than  5  to  10  tons  per  day.  However, 
the  supplies  were  so  scarce  that  even  that 
small  demand  had  an  important  effect  on 
the  market.  Banka  tin  also  is  scarce  and 
at  the  close  is  cjuoted  at  64(fii65c.,  while 
Chinese   No.    1    is   quoted  at    62J@63Jc. 

Lead  —  At  the  very  beginning  of  the 
week,  the  market  having  got  its  breath 
following  the  surprise  of  the  cut  by  the 
A.  S.  &  R.  Co.  to  5|e.,  large  buying  devel- 
oped. Sales  reported  to  us  amounted  to 
15,000  tons  and  we  conjecture  that  the 
total  bu.siness  of  the  week  must  have  been 
close  to  20,000  tons.  In  this  excited  mar- 
ket buying  and  selling  was  more  or  less 
at  sixes  and  sevens,  especially  at  first,  %vhen 
there  were  some  transactions  of  consider- 
able volume  at  below  55c.,  but  by  Monday 
the  market  found  itself  and  on  that  day 
there  were  large  transactions  at  5.45c.  fi 
5.50c,  in  the  morning,  and  53c.  was  realized 
in  the  afternoon.  On  Wednesday  6c.  was 
realized  for  a  round  lot,  December  delivery, 
but  the  A.  S.  &  R.  C.  continued  to  sell 
at  BJc.   for  shipment  within   30   days. 

The  transactions  of  the  week  included  a 
considerable  tonnage  for  export,  France  and 
Canada  being  the  most  important  foreign 
buyers.  As  for  the  domestic  market,  a 
characteristic  was  the  widespread  inquiries 
and  large  volume  of  small  sales,  indicat- 
ing that  distributers  were  replenishing  de- 
pleted   stocks. 

Zino — This  market  declined  from  day  to 
day  on  relatively  small  business.  Every- 
body seemed  to  want  to  sell,  but  relatively 
few  caught  the  business.  Others  cut  prices 
to  what  they  thought  were  low  figures,  but 
steadily  found  that  someone  else  was  offer- 
ing lower.  Business  of  the  week  included 
one  or  tw-o  small  lots  for  export  to  France. 
The  explanation  of  the  situation  in  spelter 
is  perfectly  simple.  Buyers  are  conspicuous 
by  their  absence,  stocks  continue  to  accu- 
mulate, and  the  producers  on  whose  hands 
they  are  accumulating  prefer  to  get  money 
rather  than  to  keep  spelter.  Spelter  class 
A.  or  high-grade,  is  quoted  at  115(S'12Jc. 
Class  B,  or  intermediate,   at   lOJc, 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed  Market  is  still  at  $19  per 
100  lb.    fob.    Peru.   111.,   less  STr    discount. 


Aluminum — This  market  continues  dull 
with  small  transactions  taking  place  at  37® 
38c.   per  lb.   for   No.    1   ingots  at  New   York. 

Antimon.v — Reports  of  this  market  vary, 
some  houses  having  done  a  moderate  busi- 
ness, while  others  did  none  at  all.  In  the 
latter  cla.ss  were  the  Chinese  and  Japanese 
houses,  which  declare  themselves  out  of  the 
market  at  the  present  level  of  price.s.  The 
tone  of  the  market  is  somewhat  softer,  and 
we  quote  spot  at  \i(aH\c..  and  futures,  at 
13(fj  13*c.,  c.i.f.  in  bond. 

Bismuth — Unchanged  at  $3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.40 
(it  1.60   per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of    5c.    per   lb.    for   electrolytic. 

Quirksilver — Stocks  continue  light  and  the 
tone  of  the  market  firm  without  any  change 
m  quotation  of  $100'ai02.  San  Francisco 
reports,    by    telegraph,    $100,    strong. 

Gold.  Silver  and  Platinum 

.Silver — This  market  has  been  very  er- 
ratic. After  touching  41  jd.  in  London  and 
82 Jc.  in  New  York,  it  gathered  strength, 
making  violent  bounds  from  843c.  to  90ic. 
in  New  York  and  is  quoted  today  at  453d. 
in   London  and  90Jc.  in  New  York. 

Proposed  agreement  between  U.  S.  and 
Mexican  governments  regarding  export  of 
gold  and  silver  has  not  been  ratified  by 
Mexican    government. 

.Mexican  dollars  at  New  York:  Oct.  25, 
62Jc.  :  26,  63c.;  27,  63c.;  29,  65c.;  30,  69c.: 
31,    69c. 

Platinum — Active  at  $103®  105. 

PaUadium — .\ctive  at   $120(fi  125. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  ii — Blende,  per  ton, 
high,  $72,60;  basis  60<7<,  Zn.  premium  ore 
$72. 60®  75;  medium  to  low.  $67.50'5  60 ; 
low,  $56;  calamine,  per  ton,  40%  Zn,  $35; 
average  selling  price,  all  grades  of  zinc, 
$56.62    per    ton. 

Lead,  high,  $64.10:  basis  80%  Pb,  $60; 
average  selling  price,  all  grades  of  lead. 
$59.66    per   ton. 

Shipments  the  week:  Blende,  8016  tons; 
calamine,  1005  tons;  lead,  550  tons.  Value, 
all  ores  the  week,   $543,620. 

One  purchasing  company  continues  to  pay 
$72.50  to  $75  base  for  ore.  Aside  from 
this  the  highest  base  is  $67.50,  with  the 
bulk  of  ore  selling  from  $65  to  $60  base. 
Ores  grading  under  55^^;  Zn  receive  a  $55 
base,  with  slimes  grading  around  50%  on 
a    $50   base. 

The  electric  power  situation  has  im- 
proved, but  coal  deliveries  are  so  uncertain 
that  several  mills  have  operated  only  part 
time. 

Plattevllle.  Wis.,  Oct.  27 — Blende,  basis 
60%  Zn,  $65  base  for  premium  grade  down 
to  $58  base  for  medium  grade.  Lead  ore, 
basis  80%  Pb,  $60  per  ton  offered,  but  no 
sales  are  reported  and  producers  are  not 
dispo.sed  to  sell  Shipments  reported  for 
the  week  are  3342  tons  of  zinc  ore.  75 
tons  of  lead  ore.  and  528  tons  of  sulphur 
ore.  For  the  year  to  date  the  figures  are : 
120,268  tons  of  zinc  ore.  6276  tons  of  lead 
ore,  and  23,599  tons  of  sulphur  ore.  Shipped 
during  the  week  to  separating  plants,  3690 
tons   of   zinc   ore. 

Other  Ores 

Manganese  Ore  —  Unchanged  at  $1  per 
unit  foi  metallurgical  ore  on  the  basis 
of  48%.    manganese. 

.Molybdenum  Ore — Unchanged  at  $2.20 
per  lb.  on  the  basis  of  90%  molybdenum 
sulphide. 

P.vrites — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  war  risk.  Ocean  rates  remain "  at 
35s.  for  Northern,  4  0s.  for  Southern  and 
42s.  6d.  for  Gulf  ports. 

Tungsten  Ore — We  quote  high-grade 
(70%.)  unchanged  at  $23®  25,  Slightly 
lower  grades  are  quoted  at  $20®  23  For 
anything  except  the  highest  grades  it 
seemed  to  be  difficult  to  get  the  prices  that 
were    asked 

E3.xports  of  wolframite  from  Tavoy,  Bur- 
ma, in  the  month  of  .lune  were  20  2  tons 
10  cwt..  as  against  104  tons  17  cwf.  In 
June  of  last  year. 
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Iron  Trade   Review 

PITTSBVRtiH Oct.    SB 

DurinK  the  last  week  a  rumor  has  heen 
circulating  widely  that  the  War  Industrie;) 
Beard  liad  decided  to  hold  in  abevance  its 
Intention  to  set  prices  upon  the  steel  prod- 
ucts left  out  in  the  announcements  of  Sept 
24  and  Oct  II  The  explanation  accom- 
panying the  rumor  is  that  an  understanding 
had  been  reached  whereby  the  industry 
would  itself  regulate  prices  for  the  remain- 
ing products  In  some  quarters  the  rumor 
is  credited  but  in  most  quarters  it  is  still 
believed  that  eventually  the  Board  will 
set  prices  for  tubular  goods,  wire  products 
and  sheets  at  least,  if  not  for  a  number 
of  other  and  relatively  minor  products  as 
well 

.\t  this  writing  a  meeting  of  the  sheet 
manufacturers  is  in  session  at  Pittsburgh, 
apparently  for  the  purpose  of  crystallizing 
sentiment  in  favor  of  adopting  the  sheet 
prices  that  the  War  Industries  Board 
indicated  several  weeks  ago  it  would 
countenance,  these  prices  being  considerably 
lower  than  those  first  submitted  bv  the 
mills  To-morrow  representatives  of  the 
sheet  industry  are  to  meet  the  War  In- 
dustries Board  at  Washington,  and  an 
offlcial  announcement  may  follow. 

A  striking  feature  in  the  market  is  the 
rapid  decline  of  sheets  in  the  open  market 
in  the  last  fortnight  .\t  the  top  of  the 
sheet  advance  it  was  practically  impossible 
to  buy  blue  annealed  or  black  sheet.s  at 
8c..  while  9c.  was  paid  in  many  instances. 
When  the  basis  prices  for  pig  iron  and  steel 
were  set  on  Sept.  24,  the  sheet  market  was 
not  under  8c  Ten  days  ago  sheets  could 
be  bought  at  fractions  under  8c  .  while  last 
week  offerings  became  numerous  at  6c  and 
this  week  there  are  occasional  offerings  at 
5.50c.  or  a  trifle  less,  with  no  quotations 
above  6c.  The  first  price  the  sheet  manu- 
facturers considered  for  submission  to  the 
Government  was  6  50c  .  so  that  the  market 
has    taken    the   case    in    its   own    hands. 

The  American  Steel  and  Wire  Co.  has 
advanced  its  prices  $2  a  ton  on  plain  wire 
and  $6  a  ton  on  nails  and  barb  wire, 
making  plain  wire  3.25c.  and  wire  nails 
$3.50  In  some  quarters  this  was  inter- 
preted as  a  suggestion  to  independents  to 
reduce  to  $3.50  from  their  $4  price,  but 
the  independents  show  no  disposition  to  do 
so  and  thus  the  wire  trade  shows  no 
ability  to  adjust   its  prices. 

The  opinion  has  now  become  almost 
unanimous  that  if  there  is  any  readjust- 
ment In  prices  Jan.  1.  as  Government  .state- 
ments have  suggested  is  possible,  the  revi- 
sion win  be  downward,  and  in  some  quar- 
ters it  is  believed  it  will  occur,  starting  with 
u  reduction  in  pig  iron  from  $33  to  $30 

Trading  in  steel  products  is  quite  limited, 
being  confined  chiefly  to  material  required 
for  Government  account.  There  is  little 
pressure  to  buy.  as  consumers  generally 
are  well  covered  for  the  near-by  future 
and  neither  buyers  nor  sellers  are  disposed 
to    do    business    for    late    deliveries. 

Production  of  pig  iron,  and  in  conse- 
quence of  steel,  continues  to  be  restricted 
at  10%  or  more  below  capacity,  almost 
wholly  on  account  of  the  shortage  In  coke 
October,  usually  a  record  month,  has  shown 
practically   no   Improvement 

PIr  Iron — The  trade  still  awaits  formal 
statement  at  Washington  as  to  differentials, 
if  any,  between  districts,  as  well  an  dif- 
ferentials between  grades.  Meanwhile  busi- 
ness Is  being  conducted  with  considerable 
freedom  on  a  tentative  basis  As  a  rule 
producers  are  refusing  to  sell  except  to 
regular  customers  as  there  are  suspicions 
that  consumers  having  iron  due  them  at 
higher  prices  are  disposed  to  go  elsewhere 
and  seek  Iron  at  the  flnvernment  prices 
We  quote  the  market  at  the  .set  level  of 
$33,  valley,  for  foundry  and  basic  and  at 
the  tentative  price  of  $36  30  for  be.ssemer. 
prices  delivered  Pillshurgh  being  96c 
higher 


STOCK     OUOTATIONS 


STOCK     QUOTATIONS — Continual 


Ferroalloy* 


FerrntniingBnefle — With  demand  limited, 
and  the  possibility  that  the  Oovernment 
may  undertake  to  set  ferromnnganesp  nl 
a  relatively  low  price,  the  market  has  been 
declining  and  Is  quntatile  at  about  $275  for 
prompt  domestic  and  $250  for  first  half 
domestic  Imported  remains  nominally  at 
fS26 

Coke 

ronnellavllle—  I'rodiK  tlon  remains  at  sub- 
DtantlaMy  the  snnv-  r«to  as  formerly,  and 
malerlnlly  under  Iho  requirements,  particu- 
larly of  the  furnaces  having  their  own 
ovens  Offerings  in  the  open  market  have 
Increased  only  slightly  The  Government 
has  not  yet  announced  a  dlfferentlnl  for 
foundry  coke  and  we  quoie  coke  In  general 
at  Ihe  fixed  price  of  $6  a  net  ton  at  ovena 
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1 
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nelhiehrm  steel.  p(. 
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Paly  Wwt 

31 
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43 
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32 
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77 
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30 
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4! 

North  lAke 
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03 
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13 

ao 
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(tevac 
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96 

OS 
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01 
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3« 
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Adanar 
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n« 
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05 
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on 
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U 

Reaette  f-.ula 
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I  onlacaa. 
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10 
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OS 
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03 
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}H 
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07 

Florenfe, 

13 
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18 
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11 

08 

IS 

Nevada  llllta 

03 
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4  m 

Nevada  ParkanI 

31 
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I   37 
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33 

Newrar 

4S 
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11 
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.32 
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on 
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40 

Bh  JU 

1  »" 
)  r^ 

VIpond 

n 

UalM«  BmMIB 

1  WMIMM 

,IT 

COLO.  SPRINGS 

Oct   30 

LONDON 

Oct    15 

cresson  Con. 

5  00 

Doctor  Jack  Pot     . 

03 

'Alaska  Tre'dwell 

t    1  0    0 

Elkton  Con 

03: 

Burma  Corp. . ,  , 

4     0    71 

El  Paso 

Gold  Sorerelgn. 

021 

Camp  Bird 

0     9    0 

I.  841 
I   40 

Granite 

0     9    0 

5  17    6 

Mary  McKlnney 

06 

NechI,  pfd 

0  13    0 

Portland 

1    10    , 

Orovllle 

0  18    0 

United  Gold  M 

.16 
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0  15    0 

vindicator 
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*  Bid  prices,     t  closing  prices.    J  Ijist  Quotatlona. 


MONTHLY    AVERAGE    PRICES   OF   METAl^ 


Jan.   . 

Feb 

Mar. 

April 

Ntay  . 

June. 

July. 


1917    I    1915  I    1916  I    1917 


56  775  76  r" 

56  755  77   - 

57.935  73   - 

64  415  73    •" 
74.269  74   r 

65  024]  76  '171  . 
62  940 ;  79  010  i 
66.083  So  407 


>23  591  32  584 


126  373  36  410 


49  684  65  661 1 


23  675  31   315 


»TUM»  vrt  wuuce  troy.  One  silver; 
',  sterling  sliver,  0.925  fine. 


24  00S12S 
26  440  HI 

26  310  .11 

27  .S9.i  27 

25  62.1  2S 

26  601  29 
23   86.1  26 

26  120  25 
2fi  8.'>5!25 

27  193' 


fi73  S,S.0S3  131    ' 

T.iO  102    6fi7  137 

4S1  107    714  l.lfi 

9:1.".  124   319  133   84; 


432  130 
119  128 
283  122 
905  117 


000  I.IJ  : 
000  137  ' 
409  125  . 
391  126  : 
500  134  ( 


Nov. 
Dec 

30  R25 
3I.890J 

134  659 

145  316| 

155.432 

162  842 

Year 

27  202I 

116  05»l 

138  281 

_- 

New  York 
1916  i      1917 

London 

1916         1917 

March 

April 

May 


October  . . 
November, 
Decemtwr.  . 


41  825 

42  7171 
.Wl  741 
.M  230 
49  12.1 
42  231 
38  ,110 
38  1RS1 
38  8,30; 

41  241 
44  109 

42  635, 


At.  year I  43  4801 . 


44  175(175 

51  420(181 

.14  3881193 

,1.1  910I199 

(!3  I73jl9« 


548  18,1  813 

107  198  974 
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This   index   is   a   convenient   reference   to 
the  current  literature  of  mining  and  metal- 
'    lurgy    publisiied    in    all    of    the    important 
!    periodicals  of  the  world.     We  will  furnish  a 
\    copy    of    any    article     (if    in    print)     in    the 
i    original     language     for     the     price     quoted. 
Where    no    price    is   quoted    the   cost    is    un- 
known.     Inasmuch    as   the    papers    must    be 
ordered   from   the   publishers,    there    will   be 
some  delay  for  the  foreign  papers.      Remit- 
tance must  be  sent  with  order.    Coupons  are 
furnished  at  the  following  prices.  2  0c.  each, 
six  for  $1.  33  for  $5,  and  100  tor  $15.    When 
remittances   are    made    in    even    dollars,    "we 
will    return    the    excess    over    an    order    in 
coupons  if  so  requested. 


COPPER 

8153  —  ARIZOXA  —  Clarkdale.  Ariz., 
United  Verde's  Million  Dollar  Town.  T. 
C.  Roberts.  (Eng.  and  Min.  Journ.,  Sept. 
29,    1917;    4    pp.,    illus.)      20c. 

8154 — CONVERTING — Development  of 
Copper  Converting.  Milo  W.  Krejci.  (Eng. 
and  Min.  Journ.,  Oct.  20,  1917;  5%  pp., 
illus.)     20c. 

8155 — COROCORO  COPPER  MINES. 
Francis  Church  Lincoln.  (Min.  and  Sci. 
Press,    Sept.    29,    1917  ;    21    pp..    illus.)       20c. 

8156— GRANBY  MINE,  at  Anyox,  B.  C, 
The.  Wakelv  A.  Williams.  (Eng.  and 
Min.  Journ.,  Oct.  13.  1917  ;  6  pp.,  illu.s.)    20c. 

8157— GRANBY  SMELTING  WORKS  at 
Anvox,  B.  C.  Wakelv  A.  Williams.  (Eng. 
and  Min.  Journ.,  Oct.  20,  1917;  73  pp., 
illus.)    2  0c. 

8158 — LABOR  STRIKES — Some  Obser- 
vations on  Arizona  Strikes.  Charles  F. 
Willis.  (Eng.  and  Min.  Journ.,  Oct.  13, 
1917  ;   2  3   pp.)      2  0c. 

8159 — METALLURGY — Copper  Metal- 
lurgy of  the  Next  Generation,  a  Forecast. 
Edward  P.  Mathewson.  (Eng.  and  Min. 
.Journ.,  Oct.    20.   1917;   1   p.)      20c. 

8160— MIAMI  COPPER  CO.— The  Mining 
of  the  Ore.  T.  A.  Rickard.  (Min.  and  Sci. 
Press,  Sept.  22  and  29,  1917;  12i  pp.,  illus.) 
Second  and  third  of  a  series  of  articles.    40c. 

8161 — PRICE — Copper  to  Everybody  at 
235  Cents?  Editorial.  (Eng.  and  Min. 
Journ.,  Sept.  29.  1917;   li  pp.)      20c. 

8162  —  REFINING  —  Raritan  Copper 

Works  at  Perth  Amboy.  N.  J.  (Eng.  and 
Min.  Journ.,  Oct.  20,  1917;  i%  pp.,  illus.) 
20c. 

8163— SMELTING — Smelting  at  Old  Do- 
minion Works,  Globe,  Ariz.  (Eng.  and  Min. 
Journ.,  Oct.   20,  1917;  2   pp.,  illus.)      20c. 

8164 — SMELTIN(3^Tennessee  Copper 
Co.'s  New  Settlers.  T.  W.  Cavers.  (Eng. 
and  Min.  Journ.,  Oct.  20,  1917;   J  p.)   20c. 

8165 — SUPPLY — What  of  Copper  Supply? 
Editorial.  (Eng.  and  Min.  Journ.,  Oct.  13, 
1917;  1  p.)     20c. 

GOLD   AND    SILVER CYAXIDIXG 

8166 — CLARIFICATTON^Upflow  Clarifi- 
cation of  Solution.  A.  W.  Allen.  (Min.  and 
Sci.  Press,  Sept.  22,  1917;  %  p.,  illus.)     20c. 

8167 — SODIUM  CYANIDE.  The  Synthetic 
Making  of.  G.  H.  Clevenger.  (Min.  and 
Sci.  Press,  Oct.  13.  1917;  64  pp.,  illus.)    20c. 

8168 — ZINC  DUST  as  a  Precipitant  in 
the  Cyanide  Process.  AV.  J.  Sharwood. 
(Bull.  129.  A.  I.  M.  E.,  Sept.,  1917;  8|  pp.) 
40c. 

GOLD    AXD    SILVER GENERAL 

8169 — ALASK.A.— Alaska,  Juneau  1,-,20-Ft. 
Raise.  C.  K.  White.  (Eng.  and  Min. 
Journ.,  Oct.    13,   1917;   2   pp.,   illus.)      20c. 

8170 — HEALTH  OF  MINERS — Control 
of  Hookworm  Infection  at  the  Deep  Gold 
Mines  of  the  Mother  Lode.  California. 
James  G.  Gumming  and  Joseph  H.  White. 
(Bull.  139,  U.  S.  Bureau  of  Mine.s,  1917; 
52  pp.,  illus.) 

8171 — IDAHO — Experiments  in  the  Re- 
covery of  Tungsten  and  Gold  in  the  Murray 
District.  Idaho.  Robert  Rhea  Goodrich  and 
Norman  E.  Holden.  (Bull.  128,  A.  I.  M.  E., 
Aug..   1917;   8  pp.,  illus.)      40c. 

8172 — SOUTH  AFRICA — Notes  on  the 
Support  of  the  Underground  Workings  in 
the  Mines  of  the  Rand.  Percy  Cazalet. 
(Journ.  So.  Afr.  Inst.  Engrs.,  Aug.,  1917; 
7  pp.) 

8173  —  SOUTH  AFRICA  —  Systematic 
Packing  Underground  at  the  Ferreira  Deep 


Mine.  G.  Hildick-Smith  and  Paul  Selby. 
(Journ.  So.  Afr.  Inst,  of  Engrs.,  Aug.,  1917  ; 
184  pp..  illus.) 

IRON     AND     STEEL — METALLURGY 

8174 — FERRITE  AND  AUSTENITE — 
The  Supposed  Reversal  of  Inheritance  of 
Ferrite  Grain  Size  from  that  of  Austenite. 
Henry  M.  Howe.  (Bull.  129,  A.  I.  M.  E., 
Sept.,   1917  ;   3   pp.) 

8175 — FERROSILICON — A  Method  for 
the  Commercial  Analysis  of  Ferrosilicon. 
Russell  E.  Lowe.  (Advance  copy.  Am.  Eiec- 
trochem.  Soc,  Oct..   1917;   6   pp.) 

8176 — WROUGHT  IRON — Some  Unusual 
Features  in  the  Microstructure  of  Wrought 
Iron.  Henry  S.  Rawdon.  (Bull.  129,  A.  I. 
M.  E.,    Sept.,   1917;    19   pp.,   illus.) 

LEAD    AND    ZINC 

8177 — ANALYSIS — The  Spectroscopic  De- 
termination of  Small  Amounts  of  Lead  in 
Copper.  C.  W.  Hill  and  G.  P.  Luckey.  (Ad- 
vance copy.  Am.  Electrochem.  Soc,  Oct., 
1917  ;  6  pp.,  illus.) 

8178— BLENDE-ROASTING  FURNACE. 
Choice  of  a.  March  F.  Chase.  (Eng.  and 
Min.  Journ.,  Oct.  20,  1917  ;  63  pp.,  illus.) 
20  c. 

8179 — CONCENTRATION— The  Needles 
Concentration  Mill.  F.  C.  Smith.  (Eng.  and 
Min.  Journ.,  Oct.  6.  1917  ;  1  p.,  illus.)   20c. 

8180  —  ELECTROLYTIC  PRODUCTION 
— Some  Economic  Factors  in  the  Produc- 
tion of  Electrolytic  Zinc.  R.  G.  Hall.  (Bull. 
129.  A.   I.  M.  E..   Sept..   1917:    15   pp.)      40c. 

8 1 81 — JOPLIN  DISTRICT — Development 
and  Underground  Mining  Practice  in  the 
Joplin  District.  H.  I.  Young.  (Bull.  129, 
A.   I.   M.  E.,  Sept.,   1917;   9  pp..   illus.)      40c. 

8182 — JOPLIN  DISTRICT — Present  Mill- 
ing Practice  of  the  Joplin  Di.strict.  Temple 
Chapman.  (Eng.  and  Min.  Journ.,  Oct.  6, 
1917  ;    Ih   pp..    illus.)      20c. 

8183 — JOPLIN  DISTRICT — The  Zinc 
Ores  of  the  Joplin  District.  Their  Compo- 
sition. Character  and  Variation.  W.  Geo. 
Waring.  (Bull.  129,  A.  L  M.  E.,  Sept., 
1917;    10   pp.)      40c. 

8184 — LABORATORY — The  New  Jersey 
Zinc  Co.'s  Franklin  Laboratory.  D.  Jen- 
kins. (Bull.  128,  A.  I.  M.  E.,  Aug.,  1917; 
4J  pp.,  illus.)     40c. 

8185 — METALLURGY — Zinc  Burning  as 
a  Metallurgical  Process.  W.  R.  Ingalls. 
(Bull.  129,  A.  I.  M.  E.,  Sept.,  1917;  6  pp., 
illus.)      40c. 

8186  —  MURBX  PROCESS — ^Treating 
Lead  Carbonate  Ores  by  the  Murex  Process. 
Herbert  Stone.  (Min.  and  Oil  Bull..  Sept., 
1917;    2    pp.,    illus.)      20c. 

8187 — NEW  JERSEY  ZINC  CO.— Zinc 
Mining  at  Franklin,  N.  J.  C.  M.  Haight 
and  B.  F.  Till.son.  (Bull.  130.  A.  I.  M.  E., 
Oct.,  1917;  106  pp.,  illus.)     40c. 

8188 — REFRACTORIES — Palmerton  Zinc 
Refractories.  C.  P.  Fiske.  (Bull.  130.  A.  I. 
M.   E.,   Oct.,   1917;    20  pp.,  illus)      40c. 

8189 — ST.  JOSEPH  LEAD  CO..  The  Mill- 
ing Practice  of  the.  L.  A.  Delano.  (P.ull. 
129,  A.  I.  M.  E.,  Sept.,  1917;  20  pp.,  illus.) 
40c. 

8190 — SOUTHEAST  MISSOURI.  Concen- 
tration Practice.  A.  P.  Watt.  (Bull.  130, 
A.   I.   M.  E.,  Oct.,   1917;   89  pp.,   illus.)      40c. 

8191 — TEINNESSEE — Mining  Methods  of 
the  American  Zinc  Co.  of  Tennessee.  H.  A. 
Coy  and  H.  B.  Henegar.  (Bull.  129.  A.  I. 
M.  E..  Sept.,   1917;   12   pp.,   illus.)      40c. 

8193— ZINC  OXIDE  FURNACES.  John 
F.  Cregan.  (Eng.  and  Min.  Journ.,  Oct.  20, 
1917  ;  53  pp..  illus.)     20c. 

OTHER   METALS 

8194 — ALUMINUM — Recent  Industrial 
Uses  of  Aluminum.  F.  G.  Shull.  (Journ. 
Am.  Inst,  of  Metals,  June,  1917  ;  4  pp.) 

8195 — ANTIMONY — The  Electrolytic  Pro- 
duction of  Antimony  Direct  from  Stibnite 
Ore.  D.  J.  Demorest.  (Journ.  Am.  Inst,  of 
Metals,   June,    1917;   43   pp.) 

8196— ARSENIC— Our  Mineral  Supplies. 
The  Rarer  Metals.  Frank  L.  Hess.  (Bull. 
666-U,  U.  S.  Geol.  Surv.,   1917;   13  pp.) 

8197— MANGANESE  in  the  Dakota  Sand- 
stone of  Central  Kansas.  W.  A.  Whitaker 
and  W.  H.  Twenhofel.  (Econ.  Geol..  Aug., 
1917  ;   3   pp.)      60c. 

8198— MANGANESE — A  Sunshine  Mine^ 
Mining  Manganese  in  Grande  County,  Utah.. 


W.  J.  Mayer  and  A.  N.  Zwetow.  (Colo. 
School  of  Mines  Mag.,  Sept..  1917;  13  pp.) 
40c. 

8199— MANGANIFEROUS  IRON  ORES 
of  the  Cuyuna  District,  Minnesota.  E.  C 
Harder.  (Bull.  129,  A.  1.  M.  E.,  Sept.,  1917; 
31J   pp..   illus.)      40c. 

8200 — RADIUM — The  Application  of  Ra- 
dium in  Warfare.  Charles  H.  Viol  and 
Glenn  D.  Kammer.  (Advance  copy.  Am. 
Electrochem.   Soc.   Oct..   1917;   8  pp.) 

8201 — RARER  METALS — Our  Mineral 
Supplies.  The  Rarer  Metals.  Frank  L. 
Hess.  (Bull.  666-U,  U.  S.  Geol.  Surv.,  1917; 
13    pp.) 

8202 — STELLITE  as  a  Substitute  for 
Platinum.  Elwood  Havnes.  (Journ.  Ind. 
Eng.  Chem.,  Oct.,  1917;   1  p.)      60e. 

8203 — TIN — Hydraulic  Tin  Jlining  in 
Swaziland.  J.  J.  Garrard.  (Bull.  156,  I.  M 
M..  Sept.  20,  1917;  5J  pp.,  illus.)  Con- 
tributed  remarks   to   discussion. 

8204 — TITANIUM,  The  Metallurgy  of. 
Robert  J.  Anderson.  (Journ.  Frank.  Inst.. 
Oct..  1917  ;  394  PP.,  illus.)    60c. 

8205— TUNGSTEN— Experiments  in  the 
Recovery  of  Tungsten  and  Gold  in  the  Mur- 
ray District.  Idaho.  Robert  Rhea  Goodrich 
and  Norman  E.  Holden.  (Bull.  128.  A.  I.  M. 
E..  Aug.,  1917  ;  8  pp.,  illus.)      40c. 

NONMET.4LLIC    MINERALS 

8206— ABRASIVE  MATERIALS  in  1916. 
Frank  J.  Katz.  (Mineral  Resources  of  the 
U.  S.,  1916— Part   II.  Sept.  15,   1917;  16  pp.) 

8207 — ASPHALT — Asphalt.  Related  Bitu- 
mens and  Bituminous  Rock  in  1916.  John 
D.  Northrop.  (Mineral  Resources  of  the 
U.  S.,  1916— Part  II,  Sept.  22,  1917;  19 
pp.) 

8208 — BARIUM — Barytes  and  Barium 
Products  in  1916.  James  M.  Hill.  (Mineral 
Resources  of  U.  S.,  1916 — Part  II,  Sept.  20, 
1917  ;  12  pp.) 

8209 — BITUMINOUS  MATERIALS,  Stud- 
ies in  the  Production  of  Oils  and  Tars 
from.  (Bull.  Mo.  School  of  Mines  and 
Metallurgy,   May,   1917;   67   pp.,   illus.) 

8210 — CLAYS — The  Preparation  of  Clays  ; 
Mining,  Drying  and  Proper  Mixing.  W.  W. 
Swengel.  (Clay-Worker,  Sept.,  1917;  1  p.) 
20c. 

8211  —  MAGNESIA  —  Refractory  Mag- 
nesia. R.  C.  Gosrow.  (Met.  and  Chem. 
Eng.,  Oct.   1,   1917;   IJ  pp.)      40c. 

821 2— MAGNESITE— Washington  Mag- 
nesite  Industry.  Clough  D.  Hud.son.  (Eng. 
and  Min.  Journ.,  Sept.  29,  1917;  IJ  pp.,  il- 
lus.)     20c. 

8213— POTASH  in  1916.  Hovt  S.  Gale. 
(Mineral  Resources  of  U.  S.,  1916 — Part  II. 
Sept.  10.  1917  ;  99  pp.) 

8214 — POTASH  EXPLORATION.  James 
M.  Baker.  (Min.  and  Sci.  Press,  Oct.  6. 
1917  ;    2   pp.)      20c. 

8215 — POTASSIUM — New  Method  for  the 
Recovery  of  Salts  of  Potassium  and  Alu- 
minum from  Mineral  Silicates.  J.  C.  W. 
Frazer.  W.  W.  Holland  and  E.  Miller. 
(Journ.  Ind.  and  Eng.  Chem..  Oct..  1917; 
IJ   pp.)      60c. 

8216 — PYRITE — The  Pyritic  Deposits 
Near  Roros.  Norwa.v.  H.  Ries  and  R.  E. 
Somers.  (Bull.  128.  A.  I.  M.  E..  Aug..  1917  ; 
16   pp..    illus.)      40c. 

8217— SILICA  IN  1916.  Frank  J.  Katz. 
(Mineral  Resources  of  U.  S..  1916 — Part  II. 
Sept.  24.  1917  :  5  pp.) 

8218— SULPHUR  DEPOSITS  in  Culber- 
son County.  Texas.  Wm.  B.  Phillips.  (  Bull. 
129.  A.  I.  M.  E..  Sept.,  1917;  18  pp.,  illus.) 
40c. 

8219— SULPHTO  AND  SALT— A  Review 
of  the  Exploration  at  Belle  Isle,  Louisiana. 
A.  F.  Lucas.  (Bull.  12  9,  A.  I.  M.  E..  Sept., 
1917  :    12;    pp.,   illus.)      40c. 

8220 — TURQUOISE  in  Spanish  America. 
(Bull.  Pan.  Am.  Union,  Sept.,  1917  ;  18  pp.. 
illus.)     40c. 

PETROLEUM  AND  NATURAL  GAS 

8221— GUSHING  FIELD— Geologic  Struc- 
ture in  the  Cushing  Oil  and  Gas  Field.  Okla- 
homa. Carl  H.  Beal.  (Bull.  128.  A.  I.  M. 
E.,  Aug..  1917;  111  pp..  illus.)      40c. 

8222 — GEOLOGY — Geosyncllnes  and  Pe- 
troliferous Deposits.  Marcel  Dal  v.  (Bull. 
128.  A.  I.  M.  E..  Aug..  1917:  12  pp..  illus.) 
40c. 
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8i23 — KANS.\S  —  Granite  In  Kansas 
Wells.  Park  WrlRht.  (Bull.  128.  A.  I.  M. 
El.  Auk..  1917;  7J  i>|i..  illu.s.)     40c. 

8224 — MF:XIC.\N"  OIU  fields — Funnel 
And  Anticlinal-ring  Structure  Associated 
with  Igneous  Intrusions  in  the  Mexican  Oil 
Fields.  V.  R  Carfias  and  H.  J.  Hawlev. 
(Bull.  128.  A.  1.  M.  E.,  Aug..  1917;  13  pp.. 
illus.)      40c 

8225 — PETROLOGY  of  Reservoir  Rocks 
and  Its  Influence  on  the  Accumulation  of 
Petroleum.  A.  W.  Lauer.  (Econ.  Gcol.. 
Aug..    1&17;    30   pp..    illus.)      6nc. 

822fi — RESERVES^ — The  Estimation  of 
Petroleum  Reserves.  Robert  W.  Pack  ;  also 
discussion.  (Bull.  A.  I.  M.  E..  Aug.  and 
Oct..  1917;  66  pp..  Illus.)     40c. 

8227 — SOUTH  AMERICA — Review  of 
Present  Knowledge  Regarding  the  Petro- 
leum Resources  of  South  America.  Freder- 
ick G.  flapp.  (Bull.  130.  A.  I.  M.  E..  Oct.. 
1917  ;    53   pp.)      40c. 

KCOXO.MIC    GEOLOCiV — GKXER.\l. 

8229 — FAl'LTS  A.VD  ORE  RICHNESS 
— The  Effects  of  Cross  Faults  on  the  Rich- 
ness of  Ore.-!.  Edgar  K.  Soper.  (Bull.  140. 
A.  L  M.   E..  Oct..   1»17;   13   pp..  illus.)       lOc. 

8230 — t;EOST.\CLI.XES  A.VD  PETRO- 
LIFEROUS DEPOSITS.  Marcel  Daly. 
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Reconstruction  of  Hydraulic-Power  Canal 
for  Ecuador  Gold  Mine 


By  PAUL  C.  SCHRAPS* 


The  reconstruction  of  a  section  of  the  hydraulic- 
poiver  canal,  spilhvay,  penstock  and  closed  con- 
duits, icithout  interruption  to  the  operation  of _ 
the  existing  power  plant;  an  outline  of  operating 
conditions  in  Ecuador  and  a  well  segregated  cost 
sheet  are  described  in  considerable  detail. 


IN  CONNECTION  with  the  construction  of  the  South 
American  Development  Co.'s  new  cyanide  plant  in 
the  Zaruma  district  of  Ecuador,  it  became  necessary 
to  reconstruct  part  of  the  hydraulic-power  canal,  spill- 
way and  conduits  at  Portovelo.  This  company  operates 
a  gold  mine  in  southern  Ecuador,  in  the  foothills  of  the 
Andes,  about  two  days'  ride  from  the  coast  The  town 
adjacent  to  the  mine  is  called  Portovelo.  Zaruma,  the 
head  of  the  Canton  of  Zaruma,  which  includes  Portovelo, 
Ties  a  few  miles  distant. 

Local  Conditions  Affecting  Operations 
A  brief  description  of  some  of  the  difficulties  attend- 
ing the  supply  of  labor  and  the  delivery  of  materials, 
etc.,  may  be  of  interest.  Except  for  lumber  and  staple 
foods,  practically  all  supplies  are  shipped  from  the  out- 
side, chiefly  from  the  United  States.  Shipment  from 
New  York  is  made  by  boat  to  Puerto  Bolivar,  a  small 
port  on  the  east  side  of  the  Gulf  of  Guayaquil,  thence 
by  small  craft  to  Santa  Rosa,  a  town  lying  some  dis- 
tance up  a  small  river,  thence  by  muleback  to  the  mine, 
about  45  miles  over  an  exceedingly  bad  trail.  All  heavy 
machinery  is  sectionalized  when  possible  to  100  lb.  or 
less.  All  bulk  material  is  put  up  in  packages  as  nearly 
as  possible  to  100  lb.  in  weight,  the  .standard  mule  load 
being  200  lb.  Convenient  freight  can  be  moved  over 
the  trail  in  good  weather  for  about  Ic.  per  lb.  Heavy 
and  awkward  pieces  cost  much  more,  and  during  the 
rainy  season  all  freighting  brings  a  higher  price.  The 
average  charge  for  transportation  from  New  York  to 
the  mine,  covering  all  expenses,  lies  between  $85  and 
$95  a  ton. 

Native  labor  has  b:come  fairly  skillful  after  years 
of  training.  Untrained  peons  get  one  siicre  a  day,  a 
s^icre  amounting  to  48.7c.  in  U.  S.  currency.  Carpenters 
range  up  to  3.50  sucres  a  day.  The  average  wage  of 
all  company  employees,  exclusive  of  staff,  during  1910, 
was  1.72  sucres   ($0.84)   per  shift.     To  the  wage  must 

•Construction  engineer.  South  American  Development  Co., 
Apartado   655,   Guayaquil.   Ecuador. 


be  added  the  cost  of  the  free  meals  which  the  company 
provides,  which  averaged  0.2867  sucres  ($0.14)  per  shift 
per  man  in  1916. 

The  company  uses  water  power  altogether,  the  stamp 
mill  and  main  hoist  being  driven  direct,  and  compressed 
air  and  electric  current  are  similarly   generated.     A 
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PIG.  1.     VIE\V  SHOAVING  RELATION  OF  DIVERSION  CANAL 
TO   THE   EARTHEN   CANAL, 

counter-current  decantation  plant  is  being  built  to  re- 
place amalgamation  and  sand  leaching,  and  this,  as 
noted  in  the  following  report,  involved  reconstructing 
that  part  of  the  water-power  installation  lying  between 
the  new  plant  and  the  old  stamp  mill.  To  carry  out 
this  work  with  the  minimum  of  interruption  to  opera- 
tions, and  without  accident,  was  a  consideration  of  first 
importance. 
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Referring  to  Fig.  2,  it  may  be  seen  that  at  the  edge 
of  the  new  millsite  was  the  earthen  canal  which  supplied 
water  to  two  .36-in.  steel  pipes;  the  latter  delivered  the 
water  under  40-ft.  head  to  Pelton  wheels  driving  four 
10xl6-in.,  sectionalized,  quadruplex  air  compressors. 
The  canal  also  supplied  water  through  two  18-in.  steel 
pipes,  for  operating  two  Peltons,  one  of  which  was 
directly  connected  to  a  small  air  compressor  and  the 
other  to  the  leaching-plant  line  shaft. 

The  earthen  canal  passed  through  the  site  of  the 
new  cyanide  plant,  and  the  new  tank  floor  was  to  be 
21  ft.  below  the  bottom  of  the  canal.  The  two  36-in. 
steel  pipes  furnishing  water  to  the  compressor-plant 
Pelton  wheels  also  passed  over  the  new  cyanide-plant 
location  and  would  have  to  be  moved  unless  other  con- 
duits were  provided  for  delivering  water  to  the  Peltons. 
It  was  decided  to  replace  the  earthen  canal,  spillway, 
penstocks  and  steel  pipes  with  concrete  structures. 

The  drawing.  Fig.  2,  also  shows  the  relationship  be- 
tween the   old   and   new  hydraulic   plants.      It  will   be 


It  was  the  intention  to  start  excavation  and  construc- 
tion work  on  both  the  new  cyanide  and  the  hydraulic 
nlant  simultaneously;  but  the  shortage  of  materials 
made  it  necessary  to  hold  back  construction  of  the 
cyanide  plant  until  completion  of  the  hydraulic  plant. 
It  wa.s  decided,  however,  to  excavate  as  much  as  possible 
for  the  new  cyanide  plant.  Another  factor  that  in- 
fluenced the  delay  in  construction  was  the  shortage  of 
skilled  labor. 

Temporary  Divkrsion  Canal  Provided  Water  Power 
During  Construction 

The  solution  of  the  problem  of  construction  was  as 
follows:  For  delivering  water  to  the  36-in.  pipes  a 
temporary  diversion  canal  was  used.  This  was  ex- 
cavated south  of  the  earthen  canal  and  at  such  a  distance 
as  to  provide  safe  banks  and  at  the  same  time  be  as 
close  as  possible  in  order  not  to  interfere  with  the 
new  cyanide-plant  excavation.  The  intake  of  the  diver- 
sion canal  was  placed  as  far  east,  that  is  upstream,  as 


Fia.    2.      (!K.\Klt/\L    ri.AN    SHoWINO     KKl.ATIi  )N    oK    Ol-D    A.VD    .\K\V    WOKK.S 


seen  that  the  position  of  the  new  concrete  canal  is 
practically  unchanged  from  that  of  the  old  canal;  this 
condition  introduced  the  problem  of  delivering  the  water 
to  the  36-in.  pipes  during  the  reconstruction  period 
otherwise  than  through  the  earthen  canal.  Emptying 
into  the  earthen  canal  were  the  water  discharge  from 
the  stamp-mill  Pelton  wheel  and  the  di.scharge  from 
the  electric-plant  turbine.  This  water  could  have  been 
run  to  waste  but  in  the  dry  sea-son  it  is  necessary  to 
conserve  water  for  power  purposes.  The  new  conduit. 
a  concrete  tube,  had  to  be  constructed  without  inter- 
fering with  the  36-in.  steel  pipes,  and  provision  for 
changing  over  the  flow  to  the  concrete  tube  had  to  be 
accompli.shed  with  a  minimum  loss  of  time. 


possible  in  order  not  to  interfere  with  the  constructio 
of  the  new  canal  spillway  and  sand  trap. 

At  the  steel-pipe  penstocks  a  colTordam  was  buj 
to  reduce  the  cross  section  of  the  earthen  canal  to 
minimum  and  thus  allow  space  for  the  construction 
the  new  c.mal  at  this  point.  The  water  from  the  stami 
mill  Pelton  wheel  was  carried  in  a  flume  from  tif 
discharge  apron,  over  the  new  canal  site,  to  the  sid 
of  the  coflerdam  toward  the  compressors.  Likewij 
the  water  discharge  from  the  electric  plant  was  carriJ 
to  the  side  of  the  cofferdam.  I 

It  was  desired  that  the  new  plant  should  have  sufjl- 
cient  capacity  to  supply  power  easily  for  operating  UJ 
to   eight    Pelton   wheels   for  driving   the   exi.sting   ailt 
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future  compressor,  a  Pelton  wheel  for  operating  an 
auxiliary  stamp-mill  rope  drive,  and  a  possible  installa- 
tion of  a  Pelton  wheel  for  an  accumulated-slimes  plant. 

For  continuous  operation  it  was  necessary  to  con- 
sider the  flood  waters  of  the  rainy  season  and  the  great 
amount  of  debris  brought  down  the  canal  during  the 
first  few  months  of  that  season.  With  the  old  plant 
considerable  attention  was  required  to  keep  the 
grizzlies  open;  the  Pelton  wheels  and  buckets  were  con- 
tinually breaking  and  the  nozzles  had  to  be  cleaned 
regularly. 

Fig.  5  shows  the  general  design  of  the  sand  trap  and 
spillway;  the  spillway  area  is  sufficient  to  handle  any 
excessive  quantity  of  water  that  may  flow  through  the 
intake  canal  during  the  rainy  season.  The  overflow 
area,  controlled  by  the  flashboards,  is  such  that  the 
boards  may  be  set  to  give  the  proper  speed  to  the 
Pelton  wheels,  and  at  the  same  time  the  decreased  over- 
flow area  is  sufficient  to  take  care  of  the  daily  water- 
level  fluctuations.  The  "step  up"  from  the  bottom  of 
!he  sand  trap  to  the  bottom  of  the  canal  prevents  part 
of  the  sand  and  stones  from  entering  the  canal,  and 
the  underflow  sluice  affords  means  of  flushing  out  the 
accumulated  debris. 

Fig.  3  shows  a  section  of  the  new  canal.  The  design 
was  made  upon  the  assumption  that  there  would  be  no 
back  fill  and  that  the  vibration  of  the  walls,  due  to 
the  stamp  mills  and  tube  mills,  would  be  considerable. 


The  details  of  design  of  the  concrete  tube  are  shown 
in  Figs.  6  and  7.  At  the  tube-header  junction  it  was 
desired  to  curve  the  tube  but,  for  various  reasons,  this 
was  not  practicable.  In  designing  the  header  it  was 
decided  to  make  the  center  line  intersect  at  right  angles 
the  center  line  of  the  36-in.  steel  pipes.  This  meant 
fhat  is  was  necessary  for  the  header  to  be  built  around 
the  steel  pipes.  For  changing  the  flow  of  water  from 
the  steel  pipes  to  the  concrete  tube,  steel  bulkheads 
were  inserted  in  the  header  around  the  steel  pipes. 

It  was  planned  that  when  everything  was  ready  for 
making  the  change,  the  steel  pipes  were  to  be  emptied 
and  then  cut,  first  where  they  entered  the  header  and 
then  inside  of  the  concrete  neck  leading  therefrom; 
pieces  of  pipe,  cut  as  long  as  possible,  were  to  be  taken 
out.  The  plate  or  head  was  then  to  be  bolted  to  the 
bulkhead  ring  and  the  water  turned  into  the  new  plant. 
This  plan  was  carried  out  when  the  time  for  the  change 
over  came.'  The  tube  is  189  ft.  long  and  has  an  in- 
clination of  10°  20'.  The  header  is  horizontal  and 
68.75  ft.  long. 

Excavating  Diversion  Canal  by  Sluicing 

Excavating  for  the  diversion  canal  was  started  Mar. 
1,  and  finished  Mar.  16,  1916.  Most  of  the  excavating 
was  done  with  water  from  two  2-in.  nozzles  working 
under  a  head  of  150  ft.  The  material  moved  was  a 
clayey  gravel  containing  boulders  as  large  as  2  ft.  in 


PIG.  3.   CONSTRUCTING  THE  NEW  CONCRETE  CANAL.    FIG.  7.   VIEW  SHOWING  EFFECT  OF  RUPTURE  IN  TUBE 


The  grade  of  the  canal  is  0.2%.  The  elevations  are 
determined  by  the  elevation  of  the  discharge  apron  of 
the  stamp  mill. 

Penstock  Has  Two  Independent  Compartments 

In  the  design  of  the  penstock,  provision  was  made 
to  have  a  storage  capacity  sufficient  to  give  a  constant 
head  of  water  to  the  compressor-plant  Peltons;  to 
divert  all  stones,  sand  and  leaves  that  might  pass  the 
sand  trap;  to  clean  readily  all  debris  accumulated;  and 
to  control  the  water  so  that  the  tube  m.ight  be  emptied. 
The  water  first  passes  through  grizzlies  and  then 
through  four  3  x  5-ft.  gates.  The  penstock  is  divided 
into  two  compartments,  each  of  which  may  be  operated 
independently,  and  each  compartment  is  controlled  by 
two  of  the  3  X  5-ft.  gates.  At  the  tube  end  of  these 
compartments  there  are  walls.  5  ft.  high,  over  which 
the  sand  and  stones  must  pass  to  enter  the  tube;  at 
the  foot  of  these  walls  are  two  18-in.  gates — one  in 
each  compartment — which  open  to  an  18-in.  underflow 
sluice  for  flushing  out  the  debris  collected. 


diameter.  Fig.  4  shows  a  section  of  the  lining  of  the 
diversion  canal.  A  lining  was  used  on  account  of  the 
new  cyanide-plant  excavation,  which  was  to  extend  as 
near  the  canal  as  possible.  The  placing  of  the  canal 
lining  was  started  Mar.  16  and  finished,  with  the  ex- 
ception of  the  two  sets  at  either  end,  Mar.  26.  An 
earth  dam  was  left  at  each  end  of  the  diversion  canal 
so  that  the  water  in  the  earth  canal  would  not  inter- 
fere with  the  work. 

The  length  of  the  diversion  canal  was  roughly  238  ft. 
The  grade  was  the  same  as  that  of  the  earth   canal, 


'At  the  time  the  concrete  tube  was  put  into  comnii.«sion  anO 
the  steel  pipes  were  cut  off  an  examination  was  made  of  the  two 
36-in.  pipes  which  supplied  the  four  most  easterly  compres-sor 
Peltons.  The  more  easterly  of  these  two  pipes  was  in  by  far  the 
worse  condition.  This  was  apparently  made  of  11-gage  sheet. 
U.  S.  standard,  equivalent  to  O.l^.S  in.  The  westerly  wa.s  of 
8  gage.  0.17:;  in.  The  easterly  pipe,  if  ever  galvanized,  had  lost 
all  its  coating  ;  it  had  worn  and  rusted  thin,  was  easily  cut  and 
could  have  lasted  only  a  little  while  longer.  The  westerly  pipe 
had  its  galvanizing  on  the  outside  almost  intact  :  on  the  inside  the 
galvanizing  was  gone  in  places  and  the  steel  had  pitted  at  these 
points.  The  pipe,  however,  was  in  excellent  condition  generally, 
and  could  have  lasted  many  years  longer.  The  steel  in  this  pipe 
was  reported  by  the  master  mechanic  as  of  the  highest  quality. 
The  easterly  pipe  was  probably  20  years  old.  the  westerly  about 
11  to  12  years. 
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0.2'^ r.  The  minimum  cro.ss  section  of  the  earth  canal 
was  21  sq.ft.  and  that  of  the  diversion  canal  31.5  sq.ft. 
On  Mar.  26  the  diversion  canal  was  ready  for  the  water 
and  the  change  was  made  on  that  day.  The  water  was 
shut  off  from  the  earth  canal;  the  dams  at  each  end 
were  taken  out  and  the  last  few  sections  of  the  lining 
were  placed  in  position.  In  the  earth  canal,  dams  of 
sand  bags  and  rock  were  placed  so  as  to  exclude  the 
water  from  that  part  of  the  canal  that  was  paralleled 
by  the  diversion  canal.  Fig.  2  shows  the  position  of 
the  diversion  canal.  After  the  diversion  canal  was  in 
operation  the  cofferdam  was  built  and  then  all  the  water 
was  di'ained  out  of  the  earth  canal. 

Excavating  for  the  permanent  canal  was  started  Apr. 
1.5  and  finished  May  5.  The  excavating  was  done  in 
a  manner  similar  to  that  of  the  diversion  canal.  The 
class  of  material  moved  was  the  same.  Vertical  banks 
of  this  ground,  1.5  ft.  high,  stand  without  support  as 
loTig  as  they  are  kept  dry.  After  the  canal  excavation 
was  almost  completed,  excavating  was  started  for  the 
sand  trap  and  spilhvay.  There  was  not  much  material 
to  be  moved  at  this  point.  This  work  was  started 
May  5  and  finished  in  10  days. 

Placing  the  forms  for  the  concrete  lining  of  the 
sand  trap  was  started  May  25  and  finished  June  13. 
They  were  made  as  panels;  2  x  4-in.  material  was  used 
in  the  frames  and  the  facing  was  of  1-in.  material. 
These  panels  were  bolted  to  vertical  members  of  2  x 
4-in.  material  spaced  every  2  ft.  Pouring  of  concrete 
in  the  sand-trap  forms  was  started  June  19  and  finished 
jun3  22.  The  operation  was  intermittent;  about  si.xty 
batches  of  concrete  being  sent  to  the  forms  daily. 

The  reinforcement  in  the  sand  trap  consists  of  old 
pipe  and  angle  bars  bent  to  an  angle  of  90%  one  side 
8  ft.  long  and  the  other  2  ft.  long.  The  long  side 
was  placed  in  the  floor  and  the  short  turned  up  into  the 
wall.  These  pieces  were  staggered  and  spaced  at  12-in. 
centers.  All  old  pipe  used  was  first  flattened.  The 
.sand  trap  forms  were  removed  June  26,  and  those  for 
the  canal  were  then  placed  in  position. 

The  canal  forms  were  made  as  panels ;  2  x  4-in.  mate- 
rial was  used  for  the  frame  and  1-in.  boards  for  the 


Sinii  and  grrnvrp 
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those  used  in  the  sand  trap  and  placed  in  the  same 
manner.  In  the  south  canal  wall  above  the  cyanide- 
plant  agitator  No.  1,  reinforcement  was  inserted  as  fol- 
lows: Three  lengths  of  cable,  each  35  ft.  long,  were 
placed  in  the  wall  as  horizontal  bars,  spaced  about  2 
ft.  apart,  and  to  the  cables  were  tied  old  rails  as  vertical 
members;  the  rails  were  spaced  at  3-ft.  centers. 

The  construction  of  the  penstock  was  carried  on  in 
two  sections  on  account  of  the  proximity  of  the  electric- 
plant  building,  a  concrete  structure,  the  foundations 
of  which  are  not  as  deep  as  the  foundation  for  the 
penstock.  Referring  to  Fig.  2  it  will  be  noted  that  the 
new  canal  passes  directly  in  front  of  the  electric  build- 
ing, the  minimum  distance  from  the  electric  building 
to  the  north  wall  of  the  canal  being  only  5  ft.  Where 
the  canal  empties  into  the  penstock  there  is  a  drop 
of  5  ft.,  and  this  point  is  17  ft.  from  the  electric 
building.  The  ground  e.xcavated  at  this  point  was  soft 
and  running,  necessitating  spiling. 

The  first  penstock  section  extended  from  the  tube 
junction  to  the  point  where  the  water  drops  from 
the  canal  into  the  penstock.     Excavation  was  started 


FIO.    4.      SECTION    OF   THE 
DIVERSION    CANAL. 

May  17  and  finished  June  20.  The  placing  of  the  forms 
began  July  17,  the  canal  forms  being  employed.  By 
Sept.  1  all  concrete  work  on  the  penstock  was  finished. 

Excavating  for  the  header  and  tube  started  Mar.  10 
and  was  finished  Apr.  28.  Placing  of  forms  began  May 
2,  and  the  tube-header  construction  was  finished  July 
25.  The  first  forms  were  set  at  the  junction  of  the 
header  and  tube  and  then  advanced  in  both  directions. 
Blaw  collapsible  steel  forms  being  on  hand,  were  used 
in  this  construction   for  the   lower   part   of   the   tube. 
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facing.    These  forms  were  made  interchangeable  as  far     and   1-in.  boards,  cut  into  chords  of  the  proper  radius 

as    possible    and    were    arranged    to    be    bolted    to    the 

vertical    mcmV)ers    of    2  x  4-in.    material.      The    inside 

forms   were    10    ft.    long   and    6    ft.    2    in.    high.      The 

circular    form.i    at    the    connection    between    floor    and 

wnll.<3  were  made  of  ribs  of   1-in.   material  cut  to  the 

proper  radius  and  faced  with   1  x  J-in.  strips.     Outside 

forms   were    10    ft.    long   and    8   ft.    high.      Placing   of     the  center  line  of  the  piers  was  poured  to  such  a  heigh 


and   faced  with    1-in.   strips,  were   used   for  the   upper 
forms.     Using  the  steel  forms  in  this  manner  doubled 
the   number  available   for  each   setting.     The   pourinf 
of  the  header  was  divided  into  four  parts,  the  piers,  th 
center  rib,  the  part  around  the  lower  steel  forms  an 
the  part  around  the  upper  forms.     The  center  rib  alon 


the  canal  formt  ."Started  June  13  and  was  finished  July 
17.  The  total  length  of  the  canal  is  232  ft.  Enough 
forms  were  made  to  pour  about  50  ft.  at  each  .setting. 
The  reinforcement  in  the  canal  consists  of  old  pipe, 
flattened,   and   angle   burs   of   the   .same   dimensions   as 


that  the  inside  forms  could  rest  upon  it.  Anchor  bai 
were  placed  in  the  rib  at  specified  distances;  to  th 
anchor  bars  were  tied  longitudinal  bars,  and  then  th 
bars  that  passed  around  the  tube  were  tied  to  th 
longitudinal  bars 
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COST  OF  RECONSTRUCTION,  PORTOVELO  CANAL' 


General  Expense 


General  Expen 


Supervision  and  engineering 

Tools  and  general  construction  eqpt .... 

Sluice  boxes 

Trommel  and  bins 

Elevator  and  frame 

Concrete  mixer 

Machine  shop  and  pro  rata 

Carpenter  shop  and  pro  rata 

Watchmen 

Clearing,  wrecking,  changing  operating 
equipment     


Total 

Diversion  Canal; 
Excavating  and  filling 


Flume  construction. 

Lumber 

Hardware 


Total 

New  Concrete  Canal: 
Excavating  and  filling .  . 

Forms 

Sand  and  gravel 

Cement    

Reinforcement 

Mixing  and  pouring.  . . . 

Transportation 

Dams .' . 

Rock  walls 

Total    


$592   25 

3  50 
537  82 

12  50 
310   31 

22  99 
147   35 

4  95 

228   33 


27  91 
2  48 
31   35 

964  91 
86  68 


21 
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4  60 

29  41 

7  05 
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^and  Trap  and  Spillway: 

Excavating  and  filling 

Forms 

Sand  and  gravel 

Cement .  . 

Reinforcement 

Mixing  and  pouring 

Transportation 

Finishing 


Rock  walls.  .  .  . 

Hardware 

Iron  and  steel . 


Total    

Penstock: 
Excavating  and  filling . 

Sand  and  gravel 

Cement    .  .  . 

Reinforcement 

Mixing  and  pouring .  . . 

Transportation 

Dams 

Rock  walls 

Hardware 

1  ron  and  steel 


Total 

Compressor  Tube: 
E.xcavating  and  filling. 
Forms 

Sand  and  gravel 

Cement 

Reinforcement 

Mixing  and  pouring.  . . 

Transportation 

Finishing 

Rock  walls 

Hardware 

Iron  and  steel 

Total 


Compressor-Tube  Header: 
Excavating  and  filling 

Forms 

Sand  and  gravel 

""eraent 

[leinforcement 
Vli.xing  and  pouring 

Transportation      

*^nishing        .  .... 

lock  walls 

hardware 


Total 

Compressor-Tube  Reconstruction: 
Kcavating  and  filling 

'orms 

3ement .    . 

leinforcement  . . 

fixing  and  pouring 

Vansportation 

)arns 

tock  walls. 

lardware 

ron  and  steel 

Ihanging  operating  equipment 


17 

2,170   15 

178  32 

6  73 

8  07 

39    15 

02 


1,413  62 

183   09 

2  85 


I  97 
260  07 
20    19 


81    72 

1.109  98 

33  90 


134  18 
629  37 
43  68 


Labor 
$954   28 
55  05 

63  63 
718  06 

17  04 

64  97 
233  01 
189  73 
273  63 

370  57 


348  47 
48  25 
534  70 


801  50 
885  92 
24  03 

161  73 
347  16 
137  16 
92  13 
30  85 


Total 

$954  28 

647  30 

67  13 

1,255  88 

29  53 

375  28 

256  00 

337  08 

278  59 

598  70 


376  38 
50  73 
566  05 
1.053  72 
106  77 

$2,153  66 


847  54 

1,331  34 
24.24 

2,050  20 

296  39 

351  76 

166  57 

99  18 

31  31 

$5,198  55 


The  same  scheme  of  pouring  and  placing  of  forms 
was  practiced  with  the  tube,  but  the  reinforcement  was 
not  spaced  according  to  specifications,  which  called  for 
1-in.  bars  placed  in  the  tube  at  distances  between  centers 
ranging  from  3  in.-  at  the  bottom  to  12  in.  at  the  top 
of  the  tube.  Instead  of  the  bars  being  set  around  the 
tube  helically,  as  specified,  anchor  bars  were  set  in  the 
center  rib  on  12-in.  centers  for  the  entire  length  of  the 
tube  and  projecting  18  in.  on  each  side;  to  the  anchor 
bars  were  tied  longitudinal  bars  and  to  these  were 
fastened  the  bars  passing  around  the  tube. 

All  concrete  work  involved  in  the  Portovelo  canal  re- 
construction, with  the  exceptions  of  the  wing  walls  and 
discharge  apron  of  the  sand  trap,  was  finished  Sept.  1, 
but  the  plant  was  not  tested  out  until  Sept.  30.  The 
method  of  testing  was  to  fill  the  concrete  tube  and 
header  with  water  diverted  from  the  electric-plant 
drafr-tube  discharge. 

The  first  test  showed  that  the  tube  and  header  were 
porous.  To  remedy  this  feature  the  inside  surface  of 
the  concrete  was  given  a  finishing  coat  at  the  porous 


247  05 
45?  01 
12  02 
I  40 
206  06 
299  13 
187  27 

1  66 


86  38 
622  75 

17  48 

3  50 

158  95 

186  38 

86  53 

19  90 
124  02 

233  51 


30  69 
71  17 
33  57 
22  62 
156  35 


257  12 

798  79 

12  19 

2.171  55 

384  38 

305  86 

195  34 

39  15 

I  68 

108  05 

7  91 

$4,282  02 


90  15 

881  21 

17  99 

1,417  12 

342  04 

189  23 

90  71 

19  90 

125  99 

260  07 

253  70 


Total 

Grand  total  of  charges  to  Portovelo 

Canal  reconstruction $17,006  06      $14,175.92 

*  Cost  has  been  converted  into  U.  S.  currency  on  the  basis  of  one  Sucre  equaling 
8.7c.,  the  normal  rate  of  exchange  for  the  Ecuadorian  monetary  unit. 


FIG.    5.      VIEW  OP  SAND   TR.\P   AND   SPTLLAV.\Y 

spots  with  a  rich  mixture  of  sand  and  cement.  A  second 
test  of  the  tube  showed  that  the  finishing  process  was 
not  satisfactory,  so  the  whole  surface  was  given  one 
coat  of  coal-tar  paint.  The  completed  plant  was  put 
in  operation  the  night  of  Nov.  12,  and  ran  for  three 
hours,  when  the  concrete  tube  failed. 

Failure  of  Concrete  Tube  and  Its  Redesign 
An  inspection  of  the  tube.  Fig.  7,  showed  that  from 
a  point  2  ft.  north  of  the  header  to  a  point  10  ft. 
north  of  the  auxiliary  mill-drive  feeder,  the  east  side 
of  the  tube  was  torn  out.  The  auxiliary  mill-drive 
feeder  fell  away  from  the  tube  as  one  piece.  Rein- 
forcing bars  that  tied  the  feeder  to  the  tube  e.xtended 
from  the  top  and  bottom  of  the  tube  and  not,  as 
specified,  clear  around  the  tube.  The  tube-header 
junction  was" intact,  though  the  lower  part  of  the  tube 
had  moved  out  from  the  center  rib,  showing  a  side 
of  the  rib  as  smooth  as  a  board,  indicating  that  there 
had  been  no  bond.  The  anchor  bars  in  the  center  rib 
failed.  In  the  interior  of  the  tube  two  cracks  along  the 
bottom,  corresponding  with  the  sides  of  the  center  rib, 
could  be  seen,  and  the  more  easterly,  along  which  the 
failure  occurred,  extended  for  a  distance  of  about  40 
ft.  up  the  tube  from  the  header. 
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To  repair  the  damage  quickly  and  permanently  the 
following  scheme  was  decided  upon:  Sheet  steel  hap- 
pened to  be  available  so  punched  and  in  such  sections 
as  to  make  up  a  pipe  56  in.  in  diameter  and  the  re- 
quired length  of  73  ft.  This  was  made  up  into  sectional 
lengths  of  about  15  ft.  The  first  section  was  worked 
up  into  the  tube  through  the  break  to  such  a  distance 
as  to  make  room  for  the  second  section;  which  was 
then  riveted  to  the  first.     This  procedure  was  followed 

COST  OK  E.VC.AVATIO.VS 

Per  Cu.  Yd.  

Job  Cu.Yd.  Supplied  l4ibor  Total 

Concn-te  canal 1,097  63  JO  041  $0  730  JO  77 

Sand  trap  and  spillway. .  202  36  313  1    743  2  05 

Penstock                  447  00  121  I    309  I    44 

Compressor  tulx-    272  43  037  968  94 

Compr.ssor-tulw  header  16991  026  508  53 

Diversion  eanal           787   69  035  442  48 

until  the  whole  pipe  Hne  was  finished,  after  which  it 
was  slipped  back  so  that  the  lower  end  reached  the 
tube-header  junction.  Before  the  steel  pipe  had  been 
slipped  into  the  concrete  tube,  crossbars  were  imbedded 
in  the  lower  part  of  the  latter.  These  bars  facilitated 
the  moving  of  the  steel  pipe  in  the  tube.     After  the 


holes.  Material  passed  through  this  screen  was  classed 
as  .sand.  The  second  screen  was  punched  with  holes  of 
1-in.  diameter;  the  oversize  from  the  trommel  passed 
over  a  2-in.  grizzly. 

So  long  as  the  mine  dump  was  high  enough  to  allow 
the  material  to  be  carried  by  water  through  a  launder 
to  the  trommel,  the  scheme  for  washing  the  material 
was  to  discharge  it  from  the  launder  into  a  box.  This 
fjo.x  had  ends  sloping  at  .30  deg.  and  was  set  on  a 
platform  in  front  of  the  trommel  at  such  a  distance 
tliat  the  material  could  be  shoveled  directly  into  the 
trommel.  Where  the  dirty  water  overflowed,  clean 
water  from  a  hose  was  played  on  the  material  as  it 
entered  the  trommel.  All  the  dirty  water  was  not 
eliminated  but  if  it  was  allowed  to  remain  in  the  sand 
bin  the  slime  settled,  which  was  undesirable.  To  elimi- 
nate this,  holes  were  bored  in  one  side  of  the  sand 
bin  to  altow  the  water  to  esca{)e. 

After  the  mine  dump  had  been  lowered  to  a  point 
where  the  material  could  not  be  run  into  the  box  on 
the  platform  at  the  trommel  elevation  a  single-strand 
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TUBE    SECTION 

(Showing   Line  of    Ruph;re) 


SECTION  AT  BUTTRESS 
(Showing    Repairs) 
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HEADER    SECTION 
TfBE   SKfTIOXS,    .SHOWINT,    CONSTUrrTION,    REINFORCEMEN'T  AND  LINE  OF  RTPTURE 


steel  pipe  was  in  the  proper  position  a  concrete  jacket 
was   poured   around   the   outside. 

To  supply  water  to  the  compressor-plant  Peltons 
while  the  tube  reconstruction  was  going  on,  a  bulkhead 
of  concrete  with  timber  braces  behind  was  placed  in 
the  header  a  few  feet  east  of  the  most  westerly  Pelton 
feeder.  The  36-in.  pipes  were  connected  to  the  header 
steel  bulkheads  so  as  to  deliver  water  from  the  diversion 
canal  to  the  header.  Soon  after  the  tube  and  header 
were  finished,  circumferential  cracks  developed.  To 
strengthen  the  tube  at  these  points,  reinforced-concrete 
buttresses  were  placed  on  both  sides  and  tied  across 
the  top  of  the  tube.  The  repair  to  the  tube  was  made 
ir  26  days.  The  whole  plant  was  again  in  operation  on 
Dec.  8  and  has  operated  satisfactorily  since. 

The  concrete  plant  consists  of  a  rock-screening  equip- 
ment and  a  No.  3  Ransome  mixer.     Fig.  2  shows  the 

COST  OF  CONCRKTK 

Per  C«  Yd 

Pro   KnU  Total 

Sup-  .•<iip-  Sup- 

Job  Cll.Yd   pliex       Uhor    plie«      l.nbor     plien      I^bor      Total 

Cnnerete  eanal 128  J20  8)  SI2   17  t1   93  Jl   SI   J22  77  tj)  98  t>6  75 


Hand  trap  and  ■pil'< 

Penotoek      

Cofnpre«**,r  tube 
Comprr^wor-t  ulw  head- 


23  39 
27  41 
26  28 


9  95 
15  88 
II  07 


I  91  I  SI 
89 


25  W 
29  27 
28  18 


II  76 


37  OR 
46  90 
40  99 


74  25  09  14  75  I  91   1  77  27  0!   16  52  43  51 


situation  of  the  screening  equipment  with  reference  to 
that  of  the  hydraulic  plant.  The  rock,  taken  from  the 
mine  dump,  consisted  principally  of  andesite.  It  was 
screened  to  three  sizes  in  a  3  x  8-ft.  Allis-Chahners 
trommel,  whith  was  set  up  over  two  bins.  The  first 
screen  on  the  trommel  was  sheet  steel  punched  with  3-in. 


chain  elevator  was  installed  on  the  mine-dump  side  of  the 
trommel.  The  material  was  shoveled  into  a  launder 
carrying  water  which  discharged  directly  into  the  boot 
of  the  elevator.  This  worked  satisfactorily.  The  con- 
crete mixer  has  a  capacity  of  8  cu.ft.  per  batch  and  7 
batches  per  hour.  The  mixer  gave  entire  satisfaction.  In 
the  time — one  year — that  the  machine  was  in  operation 
no  repairs  were  made. 

Ferromangancse  Supplies 

Manganese  ore  imports  for  the  fiscal  year  ended  Jun« 
30  are   reported   by   the   Department   of   Commerce 
402,860  tons   in   1015-1016,  and   656.088  tons   in    lOK 
1017,  an  increa.se  of  163.228  tons,  or  .33.1  "'r.    This  is 
far  the  heavie.st  quantity  ever  reported.    The  productic 
of  ferromanganese  and  spiegeleisen  for  the  eight  montl 
to  Sept.  1,  as  shown  by  the  blast-furnace  reports,  wi 
288,993  tons,  with  the  make  increasing  each  month, 
that  the  total  for  the  year  will  probably  be  about  440,001 
tons.  Allowing  for  the  low-grade  spiegeleisen,  this  wouM 
be  equivalent  to  about  280,000  tons  of  ferromanganesi^ 
carrying  80'^r  mangane.se.    As  our  requirements  on  tin 
present  steel  output  are  estimated  at  336,000  tons  yearl| 
this  would  leave  only  56.000  tons  to  be  imported,  at  lea 
a  part  of  which  will  be  offset  by  the  increased  mall 
here.     The  imports  of  ore.  as  above  reported,  with  tl(B 
still    moderate   domestic    production,    will    supply    sufl 
cient  raw  material  for  all  the  ferromanganese  that  wj 
be  made. 
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stoppage  of  foreign  supplies  of  potash  raised 
prices  and  not  only  permitted  but  necessitated 
the  development  of  domestic  resources.  Largest 
outpjit  was  secured  from  natural  brines  in  Ne- 
braska, Utah  and  California.  Alunite  deposits 
in  Utah  yielded  high-grade  potassium  sulphate. 
In  the  aggregate  considerable  potash  was  ob- 
tained  from  sugar-factory  wastes  and  from  wood 
ashes.  Blast-furnace  dust  and  that  from  cement 
kilns  furnish  iyyiportant  quantities  of  potash, 
some  plants  selling  high-grade  salts.  Experi- 
mental ivork  continues  xvith  processes  to  extract 
potash  from  feldspar  and  other  silicate  rocks. 
Further  search  for  'natural  deposits  was  carried 
on  by  Government  and  by  private  interests. 

A  SHORTAGE  of  potash  salts  was  felt  in  the  United 
States  practically  at  the  outbreak  of  the  war,  in 
1914;  after  the  German  government  placed  an 
embargo  on  the  export  of  potash  salts,  Jan.  30,  1915, 
all  available  markets  of  the  world  were  searched  for 
potash  stocks,  largely  of  German  origin.  As  these 
sources  began  to  fail,  the  domestic  demands  at  times 
carried  the  price  of  potash  to  a  high  figure.  Such  a 
condition  of  affairs  gave  to  the  search  for  domestic 
sources  of  potash  a  stimulus  greater  than  ever  before. 
Hoyt  S.  Gale  has  prepared  a  comprehensive  review'  of 
the  situation,  describing  the  methods  used  in  1916  for 
extracting  potash  from  natural  deposits  and  from  resi- 
dues of  certain  manufactures. 

Principal  Uses  of  Potash 

Most  of  the  potash  consumed  in  the  United  States  is 
used  as  fertilizer.  For  certain  manufacturing  industries 
potash  is  an  important  item,  and  for  some  explosives  it 
is  absolutely  necessary.  It  is  used  extensively  in  the 
manufacture  of  matches.  Soap  makers  use  caustic  pot- 
ash for  the  best  soaps,  though  caustic  soda  can  be  em- 
ployed for  the  common  grades.  Practically  all  the 
liquid  soaps,  shaving  soaps  and  shampoo  preparations 
require  at  least  some  potash.  A  hydrated  potassium 
carbonate  is  used  in  the  manufacture  of  glass,  and  in 
normal  times  about  3000  short  tons,  valued  at  abou/ 
?250,000,  has  been  imported  for  making  the  higher 
grades  of  glass.  The  tanning  and  dyeing  industries  re- 
quire potash,  largely  as  bichromate  and  ferricyanide. 
In  metallurgy  potassium  cyanide  is  used  for  leaching 
gold  and  silver  ores,  but  sodium  cyanide  will  serve. 
Minor  amounts  of  potash  are  used  in  electroplating,  in 
photography,  in  medicines  and  in  miscellaneous  chemi- 
cal compounds. 

Natural  deposits  of  saline  material  usually  consist 
largely  of  sodium  salts,  but  probably  every  such  deposit 
of  salt,  brine  or  saline  water  contains  at  least  a  small 
percentage  of  potash.  Many  samples  have  been  sent  to 
Government  offices  for  analysis  and,  as  is  often  the  case 
i'l  the  mining  industry,  optimists  believe  that  a  small 
parcentage    at   the    surface    indicates    rich    deposits   at 


depth.  Ordinary  sea  water  contains  about  3J%  of  dis- 
solved salts  and  an  average  of  about  0.04  ^c  potash 
(K„0).  Under  ordinary  conditions  it  is  not  profitable 
to  extract  the  potash  from  sea  water.  Where  salt  plants 
are  established  to  recover  sodium  chloride  from  sea 
water,  potash  may  be  profitably  recovered  as  a  byprod- 
uct. A  summar>'  of  the  potash  production  in  the  United 
States  in  1916 — about  35,739  tons  of  27%  average  K,0 
content — has  already  been  published  in  the  Journal', 
in  tabular  form.  The  following  notes  review  the  prin- 
cipal sources  of  our  present  domestic  production,  sketch- 
ing briefly  the  recovery  methods  used  in  1916  in  the 
United  States. 

Nebraska  Furnished  Largest  Output 
Alkali  lakes  in  western  Nebraska  furnished  the  largest 
output  of  domestic  potash  in  1916.  Investigation  of 
these  deposits  was  commenced  in  about  1911,  and  com- 
mercial operation  was  undertaken  about  the  middle  of 
1915  by  the  Potash  Products  Co.,  of  Omaha,  Neb. 
From  Jesse  Lake,  in  Sees.  25  and  26,  T.  25  N.,  R.  46  W., 
brine  is  pumped  and  conveyed  by  a  3-mile  pipe  line  to 
the  plant  at  Hoffland,  on  the  Chicago,  Burlington  & 
Quincy  Ry.,  where  the  water  is  evaporated  and  the  salts 
are  dried  for  shipment  without  refining.  The  lake  is 
shallow  and  the  bottom  is  composed  of  greenish  mud. 
beneath  which  is  sand  charged  with  brine.  In  October, 
1916,  about  200  wells  were  being  pumped,  yielding  brine 
reported  to  contain  19.32 ':r  of  solids  in  solution.  An 
analysis  of  the  solids  showed:  K,0,  30.85 '^c  ;  NaO, 
25.31%;  SO3,  13.77%  ;  CO,,  19.79%  ;  HCO„  7.74%;  and 
CI,  4.07 "^f.  The  evaporated  salts  are  mostly  sulphates. 
The  Hord  Alkali  Products  Co.  and  the  Palmer  Alkali 
Co.  operate  near  Lakeside,  Neb.;  and  in  1916,  the 
American  Potash  Co.  and  the  Nebraska  Potash  Works 
Co.  projected  the  building  of  plants  at  Antioch. 

Searles  Lake  a  Producer 

The  Searles  Lake  deposit,  in  southeastern  California, 
was  reported  as  being  brought  to  the  producing  stage 
in  1916.  This  so-called  lake,  described'  in  detail  by  Mr. 
Gale,  is  practically  dry  during  the  greater  part  of  the 
year.  In  the  central  part  of  the  ancient-lake  basin  is  a 
crust  of  crystallized  salts,  averaging  60  to  75  ft.  in 
thickness.  The  crust  reaches  a  maximum  thickness  of 
about  100  ft.,  but  is  thin  at  the  edges,  where  it  extends 
far  under  the  surface  of  a  marginal  mud  zone.  The 
brine  that  permeates  the  deposit  is  a  saturated  solu- 
tion that  contains  more  potash  than  the  crystallized 
salts.  The  combination  of  brine,  salts  and  mud  makes 
the  deposit  dangerous  and  difficult  to  work.  A  plan  for 
pumping  the  brine  promised  to  give  the  best  results; 
but  methods  for  separating  the  constituents,  giving  good 
results  in  the  laboratory,  were  not  entirely  successful 
when  tried  on  a  commercial  scale.  Analysis  of  the 
salts  in  the  brine  shows:  KCl,  4.02%  ;  Na.B.O,  (borax). 
1.08% ;  Na.CO,,  4.26%  ;  Na,SO„  6.40% ;  and  NaCl, 
17.18%.  The  American  Trona  Corporation  (its  sub- 
sidiary is  the  California  Trona  Co.)  erected  an  evaporat- 


•"Potash   in   1916,"    "Mineral   Resources   of  the   United    States, 
l^tlli."    Fart   2,  pp.    73-171. 


="The  Potash  Situation  in  United  States."  p.  1015.  June  9.  1917. 
■'".Salines   in   the  Owens.    Searles  and   Panamint   Basins.    South- 
eastern California."  Bull.  580,  U.  S.  Geol.  Surv.,  pp.   251-323.  1915. 
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ing  plant  at  Trona  and  a  refinery  at  San  Pedro,  Calif., 
to  be  in  operation  in  1916.  The  plant  at  Trona  is  said 
to  be  capable  of  treating  400,000  gal.  of  brine  per  day. 
It  is  believed  that  the  brine  is  simply  evaporated,  the 
first  cr>-stals  consisting  chiefly  of  NaCl.  Crude  salts 
have  been  marketed,  and  also  a  high-grade  potassium 
chloride,  98V  pure.  When  in  full  operation,  the  re- 
finerv-  is  to  have  a  capacity  of  about  200  tons  of  potash 
and  60  or  more  tons  of  borax  per  day. 

Another  potash  enterprise  at  Searles  Lake  is  under 
the  joint  management  of  the  Pacific  Coast  Borax  Co. 
and  the  Solvay  Process  Co.  at  Borosolvay.  Work  on  the 
first  commercial  unit  was  commenced  in  October,  1916, 
and  it  was  to  be  placed  in  operation  about  Apr.  1,  1917. 
It  was  reported,  in  newspapers,  that  the  output  of  the 
preliminary  unit  would  be  about  40  tons  per  day  of  a 
60  to  70^  KCl  product,  the  intention  being  ultimately 
to  increase  the  standard  to  85  or  90  per  cent. 

Potash  from  Great  Salt  Lake 
Two  establishments  have  been  built  in  Utah  for  re- 
covering potash  salts  from  Great  Salt  Lake.  The  water 
of  Great  Salt  Lake  carries  about  20''r  of  dissolved 
salts  and  analysis  of  the  constituents  shows:  KCl, 
3.16%;  NaCl,  75.91%  ;  MgCl,  10.92%;  Na,SO.,  9.52%  ; 
CaSO.,  0.34%  ;  and  CaCO,,  0.15%.  The  Utah  Chemical 
Co.,  allied  with  the  Virginia-Carolina  Chemical  Co.,  has 
a  plant  near  Saltair  and  treats  the  "mother  liquors" 
from  the  salt  works  of  the  Inland  Crystal  Salt  Co.,  con- 
taining about  2.5%  of  K.O.  The  liquor  is  evaporated 
first  in  open  vats  and,  later,  by  artificial  heat,  under 
cover.  The  liquor  throws  down  a  crop  of  crystals,  most- 
ly NaCl  and  Na.SO,,  which  is  discarded.  The  liquor  is 
then  passed  to  a  multiple-effect  evaporating  system, 
fitted  with  salt  traps  to  remove  as  much  NaCl  as  pos- 
sible before  the  potassium  chloride  is  thrown  down. 
The  final  product,  a  mixture  of  MgCl,,  NaCl  and  KCl, 
carrying  about  9  to  12%  K,0,  is  dried  and  sacked  for 
shipment. 

The  Salt  Lake  Chemical  Co.,  a  subsidiary  of  the 
Diamond  Match  Co.,  has  a  plant  near  Grants  station  on 
the  Western  Pacific  R.R.  Brine  is  pumped  directly 
from  Great  Salt  Lake  to  large  vats  covering  about  300 
acres.  After  concentration  by  natural  evaporation,  with 
deposition  of  NaCl  and  some  NaSO,,  the  residual  bit- 
tern contains  about  4%  or  more  of  K,0.  This  liquor  is 
concentrated  in  artificial  evaporators,  the  process  ap- 
parently consisting  mainly  or  entirely  of  evaporation 
of  the  liquor  and  crystallization  of  the  salts.  The  first 
.shipment  of  product  was  made  at  the  end  of  1916. 

Salduro  Salt  Marsh,  at  Salduro  .station,  on  the  West- 
ern Pacific  R.R..  in  Utah,  was  .staked  in  salt  claims  and 
worked  by  the  Monticello  Salt  Co.  Later  the  property 
was  lea.sed  to  the  Capell  Salt  Co.  and  finally  taken  over 
by  the  Solvay  Process  Co.  The  deposit  resembles  that 
of  Searles  Lake,  but  the  salt  ma.ss  is  only  3  to  5  ft.  in 
depth,  overlying  a  saline  mud  of  unknown  depth.  The 
crystallized  .salt  contains  only  a  little  potash.  The  brine 
i.s  more  saturated  than  the  water  of  Great  Salt  Lake, 
containing  about  27.07%  of  dissolved  salts,  analysis  of 
which  .shows:  KCl,  7.03',:  NaCl,  81.04%;  MgCl.. 
9.07%:  Na.SO.,  1.98%;  and  CaSO,.  0.88%.  The  de- 
posit was  described  in  the  Journal'  as  a  possible  source 
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of  potash.     The  erection  of  a  plant  was  commenced  in 
the  latter  part  of  1916. 

Production  of  potash  salts  is  reported  by  the  Whitney 
Chemical  Co.  from  residues  of  salt-refining  works  at 
San  Mateo.  Calif.,  and  attention  is  called  to  the  pos- 
sibility of  producing  potash  from  the  "spent  liquors" 
obtained  by  the  separation  of  soda  at  Owens  Lake,  Calif., 
and  at  salt  works  in  various  parts  of  the  country. 

Alunite  a  Promising  Source 

The  production  of  potash  from  alunite  was  maintained 
at  Marysvale,  Utah,  by  the  Mineral  Products  Corpora- 
tion during  the  greater  part  of  the  year.  Owing  to  the 
destruction  of  the  mine  equipment  by  fire  in  October, 
1916,'  the  property  was  shut  down  from  Nov.  1  until 
the  end  of  the  year.  The  alunite  is  obtained  from  the 
Gillan-Custer  claims  in  the  high  mountains  southwest 
of  Marysvale  and  is  delivered  by  an  aerial  tram  to 
wagons  in  Little  Cottonwood  Canyon,  whence  it  is 
hauled  about  SI  miles  to  the  mill,  which  is  about  five 
miles  southwest  of  Mar>\svale.  The  Utah  Potash  Co. 
conducted  experimental  work  at  Sigurd,  about  36  miles 
north  of  Marysvale.  The  Florence  Mining  and  Milling 
Co.,  controlling  claims  to  the  north  of  the  Gillan-Custer 
group,  built  a  mill  and  calcining  furnace  about  one 
mile  south  of  Marysvale,  but  made  no  output  in  1916. 
Several  companies  have  been  formed  to  operate  alunite 
deposits  near  Marysvale.  and  some  exploration  work 
was  undertaken.  The  discovery  of  alunite  was  also 
reported  from  several  localities  in  Nevada,  California, 
Arizona.  Colorado  and  Texas.  Recent  U.  S.  patents 
for  reducing  alunite  were:  No.  1,161,239,  Nov.  23,  1916, 
to  G.  S.  Morgan;  No.  1,175.439,  Mar.  14,  1916,  to  C.  F. 
Hagedorn;  No.  1,189,254,  July  4,  1916,  to  P.  R.  Hersh- 
man  and  Raymond  Cooke;  No.  1,191,104,  July  11.  1916. 
to  P.  R.  Hershman;  No.  1.195.655.  Aug.  22.  1916.  to 
H.  F.  Chappell.  The  Chappell  process  is  used  by  the 
Mineral  Products  Corporation.  The  ore  is  crushed  to 
about  1-in.  size  and  passed  slowly  through  a  rotary  kiln 
at  about  750'  C.  The  roasted  alunite  is  then  digested 
for  several  hours  with  boiling  water  and  filtered  through 
Kelly  presses.  The  cake,  consisting  mainly  of  alumina, 
is  stored  for  possible  later  use.  The  filtrate  is  treated 
in  a  multiple-effect  evaporator  and  a  product  of  95', 
K  SO.,  practicallj'  free  of  chlorine,  is  obtained  by 
crystallization.  The  ore  treated  at  this  plant  averages 
about  8  to  9<:r    potash. 

Potash  in  Feldspar  and  Other  Silicates 
Potash  is  a  constituent  of  certain  feldspar  and  other 
silicate  minerals,  widely  distributed  in  nature.  Vol- 
canic rocks  often  contain  high  percentages,  a  sample  of 
tailings  from  a  mill  in  the  Cripple  Creek  district.  Colo., 
showing  12.08',  K,0.  A  long  list  is  given  of  patents 
granted  for  proces.ses  of  extracting  potash  from  sili- 
cates, as  well  as  a  bibliography  of  literature  on  the  sub- 
ject. In  1916  experimental  work  along  this  line  was 
conducted  by  the  Kaolin  Products  Corporation  at  Jones- 
point.  N.  V. ;  by  the  Waverly  Chemical  Co.  at  Camden.  N. 
J.;  by  the  Atlantic  Potash  Co.  at  Northampton,  Penn. ; 
by  the  Electric  Smelting  and  Aluminum  Co.  at  Sewaren, 
N.  J.  and  at  Lockport,  N.  Y.;  and  by  various  others. 


[•A  dlspBlrh  from  Suit  tJ>ke  City,  rtntf-d  Oct  211.  1317.  stBtod 
llmt  n  flrf  of  nivsterloun  orlitln.  preceded  l>y  an  explosion.  Ut-- 
stroyed  the  potash  plant  of  the  Mineral  Prodiirt*  Corporation  a' 
Alunite,  Utah,  oaii.'lnit       '    '     •   •""»""      ,:.....—  » 
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The  American  Potash  Co.  of  Denver,  Colo.,  which  pro- 
poses to  extract  potash  from  the  Leucite  Hills,  near 
Rock  Springs,  Wyo.,  reported  little  progress  in  1916. 
The  leucite  rock  carries  from  8.5  to  10 ''r  K,0  and  pro- 
cesses for  working  it  have  been  described  by  A.  H. 
Rogers." 

Much  potash  is  now  obtained  from  the  dust  of  blast 
furnaces  and  cement  kilns,  the  former  source  having 
been  described  in  the  JournaV  in  abstract  form.  The 
Bethlehem  Steel  Co.  has  sold  at  a  good  profit  the  potash- 
bearing  flue  dust  that  settles  from  its  blast-furnace 
gases,  representing  less  than  2%  of  the  total  potash 
charged  into  the  furnaces.  Several  cement  companies 
obtain  potash  salts  as  byproducts.  The  Riverside  Port- 
land Cement  Co.  of  Riverside,  Calif.,  leaches  potash- 
bearing  dust  with  hot  water  and  produces  high-grade 
salts  carrying  80 '^c  potassium  sulphate. 

Pacific  Coast  Kelp  Industry 

In  1916,  nine  companies  produced  potash  and  potash 
fertilizer  from  kelp.  Near  San  Diego,  Calif.,  are  the 
works  of  the  Hercules  Powder  Co.,  Swift  &  Co.  and  the 
Kelp  Products  Co.  Near  Long  Beach,  Calif.,  are  those 
of  the  Lorned  Manufacturing  Co.,  the  Sea  Products  Co., 
the  Pacific  Products  Co.  of  California,  and  the  National 
Kelp  Potash  Co.  The  Diamond  Match  Co.  extracts  pot- 
ash at  Wilmington,  Calif.,  and  the  National  Potash  and 
Iodine  Co.  has  a  plant  at  Fort  Stanley,  Wash.  Fifteen 
other  plants  were  announced  as  being  under  construc- 
tion, or  contemplated,  in  California,  Oregon  and  Wash- 
ington, but  none  of  them  reported  production  in  1916. 
An  interesting  suggestion  has  been  made"  to  exploit 
the  seaweed  of  the  Sargasso  Sea  for  its  potash  content. 
The  weed,  when  dried,  is  said  to  yield  about  9'"r 
K„0.  Suggestions  have  also  been  made  to  utilize  the 
weed,  of  the  Sargasso  type,  that  accumulates  on  the 
coasts  of  the  Bahama  Islands. 

Various  processes  are  used  in  the  United  States  for 
recovering  potash  from  kelp.  The  products  are:  Dried 
kelp,  ground  for  use  in  fertilizer;  ground  "char"  or  ash 
of  kelp;  and  refined  KCl  and  K,SO,.  At  the  Hercules 
Powder  Co.  plant,  at  Chula  Vista,  Calif.,  the  kelp  is  cut 
from  beds  off  San  Diego  Harbor  and  brought  to  the 
plant  in  barges.  After  maceration,  and  the  addition  of 
water  and  lime,  the  kelp  is  allowed  to  ferment  in  tanks 
having  an  aggregate  capacity  of  about  12,000,000  gal. 
By  temperature  control  and  aeration  the  kelp  is  decom- 
posed without  putrefaction,  and,  after  a  week  or  more, 
fermentation  is  stopped  by  heating  to  the  boiling  point. 
Acetic  acid,  formed  in  the  fermentation,  unites  with 
the  lime,  and  potash  and  soda  go  into  solution  mostly 
as  chlorides.  The  coarser  fragments  of  kelp  leaf,  main- 
ly cellulose  but  containing  about  4%  KCl,  are  screened 
out  and  reserved  for  possible  future  treatment.  The 
solution  is  settled  and  clarified.  Clear  liquor  is  drawn 
off  and  the  sludge  filtered.  The  solid  residue  is  treated 
for  its  potash  content  and  the  solution,  with  about  4 
to  5%  of  dissolved  salts,  is  concentrated  in  multiple- 
effect  evaporators,  further  concentrated  in  open  boil- 
ing tanks  and  finally  run  into  crystallizers.  By  alternate 
hot  and  cold  treatment  a  mixture  of  sodium  and  potas- 
sium salts  is  crystallized  out,  most  of  the  acetate  re- 


maining in  solution.  The  chloride  salts  are  redissolveJ 
and  refined  by  hot  and  cold  treatment  and  fractional 
crystallization  until  a  product  of  90 Sc  KCl  is  obtained. 
It  is  planned  to  convert  the  acetates  to  acetone  by  a 
special  process.  The  capacity  of  the  plant  is  estimated 
as  20  tons,  or  more,  of  potash  per  day. 

Wood  Ashes,  Distillery  Waste  and  Miscellaneous 
Sources  of  Potash 

The  old  method  of  extraction  from  wood  ashes,  re- 
sponsible for  the  name  of  potash,  is  .still  practiced 
to  some  extent.  In  1850  there  were  509  establishments, 
in  the  United  States,  that  produced  from  wood  ashes  a 
quantity  of  potash  valued  at  $1,401,53.3.  Due  to  the 
abundant  supply  of  cheap  salts  from  Germany,  in  1905 
there  were  reported  only  39  establishments,  the  product 
of  which  was  valued  at  $104,655.  For  1916  the  reported 
production  was  about  825  tons,  valued  at  $270,000; 
from  27  firms  in  Michigan,  14  in  Wisconsin,  two  or  three 
in  Maine  and  one  in  Ohio. 

The  potash  produced  in  1916  from  refuse  of  beet-  and 
cane-sugar  manufacture,  mainly  waste  from  distilleries 
that  produce  alcohol  from  molasses,  was  valued  at  $500,- 
000.  A  large  plant  at  New  Orleans,  La.,  -vas  reported 
as  producing  at  the  rate  of  3000  lb.  (K,0)  per  day  as 
potassium  chloride.  The  Western  Grain  and  Sugar 
Products  Co.  at  Agnew,  Calif.,  produced  salts  carrying 
40 ^f  of  K,0  at  the  rate  of  700  short  tons  per  month 
at  the  close  of  1916.  The  entire  output  was  used  as 
fertilizer.  Other  plants  operated  at  Harvey,  La.,  near 
Boston,  Mass.,  and  at  Bay  City,  Mich. 

Ground  tobacco  stems  carry  5  to  &' c  K..0,  and  a  small 
amount  of  chloride  salts  has  been  made  from  them,  but 
they  are  generally  dried  and  used  as  an  ingredient  of 
fertilizer.  Their  nitrogen  content  has  a  value  and  they 
also  serve  as  a  "drier"  to  absorb  the  excess  moisture  of 
other  ingredients.  Some  potash  is  recovered  from  the 
washings  of  wool  factories,  notably  at  Lawrence,  Mass., 
where  the  Diamond  Match  Co.  has  produced  some  potas- 
sium chloride  for  its  needs.  Australian  wool  is  said  to 
give  a  larger  yield  than  domestic  wool. 

Activity  of  producers  is  increasing,  but  when  prices 
fall,  many  will  be  forced  out  of  business.  Investigations 
by  the  Government  and  by  private  interests  continue 
and  it  is  hoped  that  this  country  can  be  made  independ- 
ent of  foreign  supplies  through  the  discovery  of  de- 
posits that  can  be  exploited  so  as  to  compete  on  equal 
terms  with  foreign  producers.  Drilling  has  been  con- 
ducted, particularly  in  northwestern  Texas  and  south- 
eastern New  Mexico,  with  the  view  of  ascertaining 
whether  the  salt  beds  contain  appreciable  quantities  of 
potash.  It  is  noted  that  deposits  of  potash  have  been 
found  in  the  Permian  in  central  Germany,  in  the 
Oligocene  (Tertiary)  in  Alsace,  in  the  lower  Miocene 
(Tertiary)  in  Galicia,  and  in  the  supposed  Eocene  or 
Oligocene  (Tertiary)  in  northeastern  Spain,  every- 
where accompanied  by  deposits  of  common  salt,  dolo- 
mite and  gypsum,  and  there  seems  to  be  no  valid  reason 
why  similar  deposits  should  not  eventually  be  found  in 
the  United  States. 


'"Met.  and  Chem.   Eng.,"   p.    387.   .Tune.    1915. 
'"Potash  from  Blast  Furnaces."  p.  176.  Jan,  27.  1917. 
""Manufacturers'    Record."    .Nov.    30.    1916. 


Consumption  of  Black  Blasting  Powder  in  the  United 
States  in  1916  amounted  to  over  8,600,000  kegs  of  25  lb. 
each.  Of  this  amount,  metal  and  coal  mining  consumed 
7,392,000  kegs,  the  remainder  being  used  in  other  operations. 
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Alunite  Potash  Plants  in  Utah 
Salt  Lake  Correspondence 

The  potash  plant  of  the  Mineral  Products  CoiTDora- 
tion  at  Alunite,  six  miles  west  of  Marysvale  in  Piute 
County,  Utah,  was  destroyed  by  a  fire  starting  at  six 
o'clock  on  the  evening  of  Oct.  25,  1917.  The  fire  origi- 
nated in  the  coal  drier,  and  was  preceded  by  an  explo- 
sion. A  fire-fighting  crew  was  quickly  organized  among 
the  employees  and  inhabitants  of  the  town  of  Alunite, 
but  there  was  difficulty  in  getting  a  sufficient  supply  of 


ALUXITE    POT.\.'!H    PL.VXT    OF    .MI.NERAL    PRODUCTS    COR- 
POR.ATIO.V.    .VK.AR  .\I.ARV.SV.\I^E.    PUTTK  CorXTY,    L'TAH 

Partly  destroyed  by  fire.  Oct.  25,  1917.  Roa.ster  .stack  on  right. 
IHjwer  stacks  on  left  and  center.  CrushinR  plant,  in  right  fore- 
ground, not  damaged.  This  view,  taken  in  .\pril,  1917,  shows 
9nnn  tons  of  alunite  in   stock  pile. 

water  on  the  buildings.  The  main  mill  building — in 
which  were  installed  a  part  of  the  calciner,  the  digest- 
ers, evaporators,  and  the  sacking  and  loading  depart- 
ment for  the  potassium  sulphate — was  completely 
burned.  The  accounting  office,  general  manager's  office, 
laboratory,  garage,  and  crusher  plant  were  -saved.  The 
loss — according  to  officials  of  the  company — is  placed 


ALU.VITK  rALTINING  PLANT  OF  FLORENPR   MININO  AND 
.MILLINO  CO,  .NKAR  MARV-SVALK.  UTAH 

I'nder  condtrurtlon  In  April.  IBI":  ralclner  In  foreground. 
This  plant  Is  now  working  three  shifts  nnd  Is  reiwrled  to  he 
shipping   up  to  six   carloads  of  calcined   nlunlle   per   week 

at  about  $2.')0.nOO;  which,  however,  may  be  reduced 
$.50,000  by  the  salvage  of  the  calciner,  digesters,  and 
poH.sibly  the  evaporators.  Only  the  rear  end  of  the 
calciner  was  connected  with  the  main  mill  building,  and 
this  can  undoubtedly  he  put  in  repair.  Two  stokers,  who 
were  working  at  the  coal  drier  and  rear  end  of  the 
calciner  before  the  explosion,  were  severely  burned. 


During  last  May  and  June  there  were  seven  fires  of 
mysterious  origin,  and  the  company  had  built  a  fence 
around  the  entire  plant.  The  plant  was  the  first  suc- 
cessfully operated  potash  mill  in  the  United  States,  pro- 
ducing high-grade  potassium  sulphate.  The  ore  is 
alunite — hydrous  sulphate  of  alumina  and  potash — and 
the  plant  has  handled  up  to  175  tons  of  this  material 
daily.  The  Armours,  of  Chicago,  and  the  United  States 
Smelting,  Refining  and  Mining  Co.  are  interested  in 
the  Minerals  Products  Corporation.  John  W.  Hornsey 
is  consulting  chemist,  and  Howard  S.  Chappell  presi- 
dent of  the  corporation.  About  250  men  are  employed 
in  and  around  the  mill,  which  has  been  working  three 
shifts.    The  plant  will  undoubtedly  be  rebuilt. 


Special  Mining  Regiment 

The  Engineer  Corps  of  the  United  States  Army  has 
been  authorized  to  raise  by  voluntary  enlistment  a  spe- 
cial mining  regiment,  to  consist  of  six  companies  of  250 
men  each  and  to  be  known  as  the  27th  Engineers,  Na- 
tional Army.  As  announced  in  the  Journal  of  Nov.  3, 
this  regiment  is  now  being  recruited.  The  first  com- 
pany has  been  formed  and  is  in  training  at  Camp 
Meade,  Md.  The  regiment  will  be  made  up  entirely  of 
picked  men  from  the  various  mining  sections  of  the 
country.  All  trades  and  occupations  in  and  around  a 
mine  will  be  represented,  and  each  company  will  have  a 
sufficient  number  of  men  skilled  in  each  trade  to  enable 
it  to  operate  as  a  unit. 

The  work  to  be  done  is  purely  military  in  character 
and  what  is  known  as  "first-line"  work.  It  consists  of 
the  preparation  of  underground  shelters  for  the  fighting 
troops  and  the  placing  of  explosive  mines.  This  re- 
quires a  high  degree  of  skill  in  rapid  tunnel  construc- 
tion and  involves  the  handling  of  all  sorts  of  material, 
from  clay  and  chalk  to  hard  rock.  In  addition  to  the 
regular  engineer  equipment,  each  company  will  be  pro- 
vided with  special  tools,  such  as  tunneling  and  boring 
machines,  drills,  compressors,  hoists,  lighting  sets,  etc. 
While  most  of  the  work  of  the  27th  Engineers  will  be 
underground  mining,  the  regiment  will  be  trained  to 
fight  as  well  as  to  mine.  The  commanding  officer  will 
be  a  regular  army  engineer  officer,  the  remaining  officers 
being  drawTi  largely  from  the  mining  engineers  who 
have  volunteered  their  services  and  who  have  been  given 
the  necessary  military  training  at  the  Officers'  Training 
Camps.  All  men  who  volunteer  for  this  service  will  be 
enlisted  as  privates,  but  those  who  prove  qualified  will 
be  made  non-commissioned  officers.  Any  recruiting 
officer  will  enlist  men  for  this  regiment,  but  each  man 
must  show  proper  qualifications  by  way  of  experience 
and  pjiss  the  usual  physical  examination.  All  men  bt- 
tween  the  ages  of  18  and  41  are  eligible  for  enlistment, 
if  not  actually  drawn  on  the  draft.  The  27th  Engineer? 
offers  a  great  opportunity  for  the  miners  of  this  country 
to  show  their  skill  and  courage.  Any  experienced  min- 
ing man  who  wants  first-line  service  in  France  is  ur))VC 
to  enlist  at  once. 

Experienced  miners,  both  hand  and  machine  drillers 
muckers,  trammers,  timbermen,  tracklayers,  pumpmM) 
hoistmen,  blacksmiths  and  tool  sharpeners,  electriciaBs 
machinists,  carpenters,  surveyors,  timekeepers,  <'"'l,. 
shift  bos.ses,  mine  foremen  and  topmen,  are  needr.i  i 
this  special  mining  regiment. 


The  personnel  of  a  company  is  shown  in  the  accom- 
panying table,  which  also  gives  the  rates  of  pay.  After 
a  man  has  enlisted  he  is  clothed,  fed,  sheltered  and 
transported  at  Government  expense.  He  also  receives 
free  medical  and  surgical  attention.  Pay  as  shown  in 
the  table  is  practically  clear  money.  Those  who  "want 
in"  should  go  to  the  nearest  recruiting  office  and  enlist 
for  the  27th  Engineers,  Camp  Meade,  Md.  If  unable 
to  enlist  in  this  regiment  at  the  nearest  recruiting  office, 
one  may  mail  an  application  to  the  Commanding  Officer, 
27th  Engineers,  Office  of  the  Chief  of  Engineers,  Wash- 

PERSONNEI.  OF  COMPANY  OF  .'iPECIAL  MINING  REGIMENT  AND 
R,\TES  OF  PAY 

Monthly 

In  Each  Pay  of  Each 

Company  When  Abroad 

First  Sergeant 1  $60  00 

Sergeant,  firat  class ■          4  60  00 

Supply  Sergeant ..             1  5120 

Mess  Sergeant I  5 1    20 

Stable  Sergeant I  5 1    20 

Sergeant 10  5 1    20 

Corporal ' 20  40  SO 

Horseshoer 1  4400 

Saddler 1  40  20 

Wagoner 5  40  20 

Cook 5  44  00 

Bugler 2  33  00 

Private,  first  class 66  36  60 

Private 132  33  00 

Total 250 

Battalion     Headquarters 

Master  Engineer,  senior  grade 2  96  0(1 

Master  Engineer,  junior  grade 4  84   00 

Battalion  .Sergeant  Major , 1  60  00 

Battalion  Supply  Sergeant '. 1  60  00 

ington,  D.  C.  The  application  ■should  be  made  out  in  the 
following  form,  beginning  each  new  item  on  a  separate 
line:  Date;  name;  age;  address,  street  and  number,  city 
and  state;  occupation  or  trade;  present  position;  num- 
ber of  years'  experience;  schooling;  do  you  speak  or 
read  French  or  German?;  are  you  subject  to  draft?; 
have  you  been  drafted?;  give  present  address;  have  you 
been  refused  enlistment  in  any  branch  of  the  Army?; 
if  so,  why  and  when?;  signature. 

A  complementary  regiment  of  quarrymen,  to  be 
designated  the  28th  Engineers,  will  also  be  organized 
by  voluntary  enlistment. 


Clifton-Morenci  Strike  Settled 

The  strike  in  the  Clifton-Morenci-Metcalf  copper  dis- 
trict of  Arizona  has  been  settled,  according  to  a  tele- 
gram received  in  Washington  on  Nov.  1  from  the  Presi- 
dent's Mediation  Commission.     The  dispatch  said : 

The  strike  in  the  Clifton-Morenci-Metcalf  copper  district 
of  Arizona  is  settled  and  the  prompt  resumption  of  copper 
production  in  this  great  copper  center  is  assured.  The 
President's  Mediation  Commission  has  devised  a  settlement 
which  will  open  up  the  important  mines  of  the  Arizona, 
Detroit,  and  Shannon  Copper  companies.  The  normal 
monthly  output  of  this  district  is  about  10,000,000  lb.  of 
copper,  requiring  a  working  force  of  about  6000  men.  The 
mines  have  been  idle  since  July,  and  various  attempts 
toward  settlement  have  been  unavailing.  The  Government's 
urgent  need  of  copper  made  necessary  the  intervention  of 
the  President's  Mediation  Commission,  now  successfully 
concluded. 

Men  Must  Abandon  Strikes 

In  arriving  at  a  settlement  the  President's  commission 
proceeded  upon  a  few  basic  principles.  The  country  must 
have  the  uninterrupted  maximum  output  of  copper  during 
the  period  of  the  war.  Therefore,  for  the  period  of  the  war 
the  strike  as  a  means  of  remedying  grievances  must  be 
abandoned  by  the  men.  In  place  of  dislocation  strikes  the 
Government  must  assure  the  men,  for  their  own  and  the 
Government's  protection,  security  in  their  employment 
(where  there  is  no  just  cause  for  discharge),  as  well  as  fair 
and  practical  machinery  for  the  ordinary  adjustment  of 
grievances,  whether  real  or  imaginary,  without  causing  any 
stoppasre  of  production. 


To  carry  these  principles  into  execution  the  President's 
commission  has  directed  a  settlement,  accepted  by  both 
sides,  embodying  these  features:  Companies  and  men  must 
exert  their  utmost  efforts  to  secure  the  highest  possible  effi- 
ciency in  the  production  of  copper  consistent  with  proper 
discipline  and  due  regard  for  the  health  and  safety  of  the 
workmen. 

The  companies  will  continue  to  recognize  workmen's 
grievance  committees  previously  existing  in  the  district. 
Heretofore,  however,  there  was  a  feeling  of  impotence  as  to 
these  committees,  because  the  final  say  was  with  the  man- 
agers. There  is,  therefore,  added  to  the  existing  scheme 
remedying  grievances  an  appeal  to  the  United  States 
administrator,  whose   decision   is   binding  upon   both   sides. 

Reemployment  is  assured  to  all  striking  workmen  without 
discrimination,  except  those  guilty  of  seditious  utterances 
against  the  United  States,  or  those  who  have  membership 
in  an  organization  which  does  not  recognize  the  obligation 
of  contract,  or  those   of  demonstrated   unfitness   for  work. 

Increased  Wages  May  Advance  Copper  Price 

A  claim  for  increased  wages,  to  conform  to  the  high  wage 
scale  in  the  Globe-Miami  district,  was  one  of  the  causes  of 
the  strike.  The  justice  of  this  claim  requires  a  detailed 
study  of  local  conditions,  both  as  to  cost  of  living  and  the 
financial  ability  of  the  companies  of  this  district,  as  com- 
pared with  those  of  the  Globe-Miami  district.  Such  an 
investigation,  if  it  is  to  be  conducted  in  an  authoritative 
way,  would  take  a  great  deal  of  time. 

The  President's  commission  therefore  did  not  deem  it 
within  its  province  to  enter  upon  such  investigation.  In- 
stead, it  laid  down  the  principles  which  should  control  such 
a  claim  for  wage  increase,  and  left  the  application  of  the 
principles  to  the  facts  as  they  should  be  found  by  the 
United  States  administrator.  The  commission  provided 
that  the  administrator  should  determine  if  any  adjustment 
of  wage  scale  is  called  for  in  order  to  secure  a  fair  living 
wage,  having  regard  to  the  high  cost  of  living,  to  the 
efficiency,  or  lack  of  efficiency,  and  to  the  financial  ability  of 
the  companies. 

If  the  administrator  should  recommend  a  wage  increase 
and  such  a  wage  scale  allows  a  fair  profit  to  the  companies 
under  the  existing  price  of  copper,  the  President's  commis- 
sion shall  at  once  promulgate  such  new  wage  scale  and  the 
company  shall  pay  all  such  increases  in  wages  as  of  the 
first  day  of  the  return  of  men  to  work.  If,  however,  such 
wage  scale  recognized  by  the  administrator  does  not  leave  a 
fair  profit  under  existing  prices  of  copper,  the  President's 
commission  shall  recommend  to  the  President  an  increased 
selling  price  which  will  yield  a  fair  profit,  and  the  wage 
increase  recommended  by  the  administrator  shall  not  be 
made  effective  until  such  selling  price  has  been  obtained. 

In  order  to  secure  this  wage  scale,  and  in  order  to  deter- 
mine the  fair  profit  of  the  companies,  the  administrator  is 
given  complete  access  to  all  the  records  of  the  companies 
and  has  authority  to  employ  all  necessary  expert  assistants. 
The  administrator  is  Hywel  Davies,  of  Kentucky,  who  has 
heretofore  rendered  valuable  service  as  mediator  for  the 
Department  of  Labor. 

The  paragraph  relating  to  the  reemployment  of  strik- 
ing workmen  is  assumed  to  be  for  the  purpose  of  bar- 
ring members  of  the  I.  W.  W.  and  similar  organizations. 
The  Commission  has  gone  to  Bisbee,  Arizona. 


Recruits  for  Gas  and  Flame  Service 

The  30th  Engineers  is  now  being  recruited  from  men 
volunteering  for  the  Gas  and  Flame  Service  and  will  be 
ready  for  France  by  Thanksgiving.  Those  who  can 
qualify  include  chemists  (analytical,  research  and  manu- 
facturing), chemical  workers,  powdermen,  men  experi- 
enced in  gas  manufacture,  machinists,  automobile  re- 
pair men,  men  able  to  operate  and  repair  gas  or  steam 
engines,  pipe  fitters,  electricians,  designers,  interpreters, 
carpenters,  blacksmiths,  plumbers,  boilei--makers  and 
chauffeurs.  Men  with  long  experience  in  their  trade  are 
especially  desired  to  fill  the  master-engineer  grades. 
They  must  be  between  18  and  40  years  of  age  and  not 
have  been  called  by  a  local  board  in  the  draft.  Applica- 
tion should  be  made  at  the  nearest  recruiting  station  or 
United  States  District  Engineering  Office. 
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History  of  Wire  Hoisting  Ropes  with 
Notes  on  Factors  of  Safety* 


stranded  bronze-wire  ropes  were  found  in  the 
Pompeian  ruins.  Modem  ivire  ropes  were  a  de- 
velopment of  the  19th  century.  In  recent  Ameri- 
can practice,  imported  steels  have  been  supplanted 
by  acid  openhearth  steel  of  domestic  manufac- 
ture. Bending  stresses  of  wire  ropes  vary  in- 
versely as  the  diameter  of  sheaves  and  drums, 
and  reverse  bending  due  to  underwound  drums 
will  decrease  the  life  of  a  rope  from  10  to  25'^ c- 
Rope  ends  are  preferably  fastened  by  means  of 
clips  instead  of  sockets,  and  ropes  should  be  pro- 
tected from  corrosion  and  frequently  inspected. 

THE  application  of  wires  in  the  form  of  ropes  for 
engineering  purposes  was  first  introduced  in  1813 
for  use  as  supporting  ropes  on  the  Geneva  suspen- 
sion bridge.  They  were,  however,  not  constructed  in  what 
today  would  be  strictly  classed  as  wire  rope,  but  were 
formed  of  a  series  of  wires  laid  parallel  with  one  an- 
other and  bound  together  by  means  of  smaller  wires 
which  in  turn  were  covered  with  tarred  yarn.  There 
seems  to  be  no  authoritative  data  available  as  to  the 
number  and  sizes  of  the  individual  wires  used  in  making 
up  the  supporting  ropes  for  this  bridge,  but  it  is  taken 
for  granted  that  the  material  from  which  the  wires 
vere  produced  was  undoubtedly  charcoal  or  BB  iron 
which  at  that  period,  and  for  some  time  later,  was  al- 
most exclusively  used  in  the  production  of  wire  ropes. 
At  a  later  date,  1835,  some  ropes  of  this  type  were 
produced  for  the  Freiburg  suspension  bridge  which  has 
a  span  of  over  800  ft.  in  the  clear.  The  supporting 
ropes  for  this  bridge  were  composed  of  about  20  bundles 
of  iron  wires  laid  parallel,  each  wire  being  0.125  in.  in 
diameter  and  the  combined  total  making  a  rope  about 
5J  in.  in  diameter.  There  is  no  doubt  that  this  type 
of  rope,  when  properly  constructed,  would  present  a 
breaking  efficiency  nearly  equal  to  the  tensile  strength 
of  its  individual  component  wires,  and  perhaps  it  is 
the  only  construction  of  wire  rope  in  which  each  wire 
bears  as  nearly  as  possible  its  due  and  proportionate 
share  of  the  load  stress.  Ropes  of  this  class,  while 
not  extensively  manufactured,  have  been  applied  in 
this  counto'  on  the  Niagara  suspension  bridge  and  the 
Ohio  River  bridge  and  have  been  used  for  the  large 
main  supporting  cables  on  the  Brooklyn  suspension 
bridge;  also  more  recentl>'  on  the  new  East  River  or 
Williamsburg  bridge.  This  type  of  wire  rope  is  known 
as  the  "!<elvagee"  construction.  Unfortunately  it  cannot 
be  utilized  for  hoi.sting  purpose."*. 

Early  Stranded-Wirk  Ropks 
In   1834  a  mining  engineer  named  Albert,  of  Claus- 
thal,  Germany,   interested  in  the  mining   industries  in 
Saxony,  who  became  later  the  director  of  the  Hanove- 
rian   mines,    finally    succeeded    in     fabricating,    with 

'VnpfT  rend  hv  M  H  .'<i|rafoo!i.  (rpncrnl  mannirer.  Hnznrd  Man- 
ufnrturlfiK  Co.  wllkp!>-nnrre.  Tenn  .  lioforo  the  mlninB-wrtlon 
niprtlnir  nt  the  sixth  anniinl  ronnrpss  of  the  National  Safety  Coun- 
cn.  .N>w  York.  .Sept     12.    I'll 7 


considerable  difficulty,  a  "stranded"  wire  rope  composed 
of  iron  wires.  He  put  this  rope  in  operation  for  hoist- 
ing ore  in  the  shafts  of  the  Harz  mines,  where  its 
superiority  was  immediately  recognized  over  its  hempen 
predecessor;  and  Albert's  efforts  were  crowned  with 
success.  In  1837  Albert,  before  an  engineering  so- 
ciety in  Berlin,  read  a  paper  on  the  construction  and 
manufacture  of  stranded-wire  ropes.  This  paper  advo- 
cated the  production  of  wire  ropes  aking  the  same 
lines  of  construction  as  were  previously  applied  to  the 
manufacture  of  hemp  and  fiber  ropes,  then  employed 
exclusively  in  the  mining  industry.  The  size  of  the 
wire  entering  into  the  manufacture  of  the  first  stranded- 
wire  rope  produced  by  Albert  is  said  to  have  been  0.144 
in.  in  diameter,  with  a  tensile  strength  of  about  a 
thousand  pounds  each,  or  approximately  27.5  tons  per 
sq.in.  of  actual  cross  section.  As  to  the  exact  number 
of  wires  in  the  strands  and  the  number  of  strands 
employed  there  seems  to  be  no  absolutely  reliable  in- 
formation. However,  it  is  known  that  ropes  manu- 
factured between  1835  and  1838  were  made  up  of  four 
wires  to  the  strand,  each  wire  being  about  ^.j  in.  in 
diameter  and  the  ropes  composed  of  four,  six  and  eight 
strands.  It  is  evident  that  there  was  some  variation 
in  sizes  of  wires  as  the  number  of  strands  increased. 

Commercial  Manufactltre  of  Wire  Ropes 

It  must  thus  be  conceded  that  as  a  direct  result 
of  Albert's  experiments  the  commercial  world  was 
given  a  mechanical  appliance  to  which  can  be  traced 
the  establishment  of  many  of  the  foremost  indus- 
trial activities  of  modem  times.  It  was  immediately 
after  the  first  successful  experiments,  carried  out 
by  Albert,  that  a  partnership  was  formed  by  Felten 
&  Guilleaume,  of  Cologne,  to  manufacture  wire  ropes 
upon  a  commercial  scale.  These  two  men  were  quick 
to  realize  the  possibilities  of  a  product  adaptable  to 
numerous  enterprises,  and  for  some  time  manufactured 
wire  rope  for  mining  purposes  in  Germany  and  France. 
In  the  Musio  Borbonico  at  Naples  is  to  be  found  on 
exhibition  a  short  length  of  bronze-wire  rope,  about  1 
in.  in  diameter,  which  was  excavated  from  the  ruins 
of  Pompeii,  but  beyond  the  fact  that  it  was  made  of 
wires  twisted  into  strands,  and  the  strands  in  turn 
laid  into  rope,  there  is  no  other  information  except 
that  it  proves  to  us  that  wire  ropes  made  of  bronze 
wires  were  in  existence  before  the  destruction  of 
Pompeii  in  the  year  70  A.D.  Beyond  this  period  there 
is  no  trace  of  any  stranded  ropes,  but  it  is  an  estab- 
lished f.ict  that  the  ancients,  many  centuries  before  the 
process  of  drawing  wire  through  dies  was  invented, 
made  wire  from  precious  metals  by  hammering. 

First  British  Patent  for  Cored  Strands 

The  application  of  wires  to  ropes  was  known  to  exist 
in  Germany  as  early  as  1813,  but  their  practical  in- 
troduction in  England  did  not  apparently  transpire  until 
.some  years  later.  Before  a  meeting  of  the  British 
Association,  held  at  Newcastle  in  1838,  Mr.  Taylor, 
F.R.S..  read  a  paper  on  wire  ropes,  by  Count  Brenner, 
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and  in  the  same  year  R.  S.  Newell,  of  Dundee,  England, 
acting  upon  information  and  advice  from  a  friend  who 
was  studying  mining  conditions  in  Saxony,  designed 
some  rather  crude  machinery  for  the  purpose  of  manu- 
facturing wire  ropes  with  four  strands,  each  strand 
containing  four  wires.  Mr.  Newell  carried  on  some  ex- 
periments with  his  early  inventions,  on  which  he 
gradually  improved,  until  in  August,  1840,  he  was 
granted  his  first  letters  patent  in  England  for  improve- 
ments in  the  manufacture  of  wire  ropes  and  the 
machinery  designed  for  the  process.  With  these  im- 
provements there  apparently  came  the  introduction  of 
cores  or  "hearts,"  as  such  were  then  termed,  as  Mr. 
Newell's  patent  related  to  the  construction  of  rope  with 
wires  laid  around  a  core  or  heart  to  form  the  strand, 
and  several  strands  laid  around  a  central  core  or  heart 
to  form  the  finished  rope.  After  these  letters  patent 
were  obtained  by  Mr.  Newell  a  company  was  formed, 
and  under  his  personal  supervision  wire  ropes  were 
manufactured  in  England  on  a  commercial  scale. 

History  of  American  Wire  Ropes 

In  the  United  States  wire  rope  was  first  manufac- 
tured in  the  early  40's  and  has  been  improved  upon 
year  by  year  until  the  present  time,  when  it  represents 
the  very  highest  development  of  this  means  of  hoisting 
and  haulage.  In  the  last  fifty  years  there  has  been  a 
gradual  change  from  the  use  of  one  kind  of  rope  mate- 
rial to  another,  and  this  was  brought  about  by  the 
demand  for  an  increased  production  by  speed  and 
efficiency.  In  the  preceding  paragraphs  I  have  shown 
that  iron  was  practically  the  only  material  used  for 
wire  rope,  and  this  continued  to  be  the  case  until  the 
introduction  of  crucible  cast  steel,  which  opened  the 
second  period  in  the  manufacture  of  wire  rope.  Tht» 
third  period  came  with  the  introduction  of  higher- 
carbon  steel  known  by  the  trade  as  plough  and  special 
high-strength  steel.  In  none  of  these  periods  has  the 
material  in  the  production  of  wii-e  rope  of  the  preceding 
period  been  forgotten,  for  certain  operations  still  de- 
mand iron  cables  and  there  are  other  operations  in 
which  it  is  out  of  the  question  to  substitute  plough 
steel  or  the  special  high-strength  steel  for  cast  steel. 

Materials  Used  in  Manufacture  of  Ropes 

The  material  entering  into  the  manufacture  of  wire 
ropes  is  perhaps  of  greatest  importance  in  the  wire- 
rope  industry,  for  upon  its  quality  depends  largely  the 
final  result  of  the  finished  product.  Through  careful 
selection,  constant  experimentation  and  analysis,  with 
minute  researches  into  the  physical  and  chemical  prop- 
erties of  the  raw  materials,  the  industry  is  guided 
toward  the  production  of  a  dependable  wire  rope  with 
durability  and  ductility  as  two  of  its  fundamental 
qualities. 

Until  recent  years  in  the  manufacture  of  wire  rope 
it  was  generally  conceded  that  the  foreign  steels  were 
by  far  the  best,  due  principally  to  the  use  of  Swedish 
ores.  Foreign  steel  material  as  imported  by  the  Amer- 
ican manufacturer  for  wire  rope  purposes  is  made  to 
meet  rigid  specifications.  This  insures  as  nearly  as 
possible  a  uniform  quality.  Such  steel  is  carefully 
tested  and  analyzed  to  verify  the  percentages  of  man- 
ganese, silicon  and  carbon  as  well  as  of  sulphur  and 
phosphorus,  which  must  be  extremely  low.     Acid,  open- 


hearth  steels  are  generally  admitted  to  be  of  better 
quality  than  basic  openhearth  and  it  has  been  suggested 
that  this  is  due  to  the  higher  oxygen  content  in  the 
basic  steel. 

Much  has  been  claimed  for  the  qualities  of  chemically 
treated  steels,  such  as  vanadium,  chronium,  etc.,  and 
in  many  instances  the  manufacturers  of  steel  products 
have  proved  the  claims  made  for  them.  So  far  as  their 
adoption  to  wire  rope  is  concerned,  however,  they  are 
still  in  the  experimental  stages,  and  no  data  are  avail- 
able at  this  time.  Without  doubt  such  elements  may 
eventually  be  used  in  connection  with  domestic  ores  and 
produce  a  finished  article  for  the  wire-rope  industrj^ 
as  it  has  for  other  purposes. 

Wires  made  from  materials  intended  for  the  manu- 
facture of  wire  rope  for  ordinary  purposes  are  divided 
into  three  classes,  as  previously  stated,  namely,  iron 
with  a  breaking  strain  of  approximately  80,000  lb.  per 
sq.in.,  cast-steel,  often  erroneously  called  crucible-cast, 
which  has  a  breaking  strain  of  170,000  to  180,000  lb. 
per  sq.in.,  and  plough-steel  with  a  breaking  strain  of  200,- 
000  to  250,000  lb.  per  sq.in.  Wire  of  higher  tensile 
strength  is  often  drawn,  but  this  is  rarely  used  for  any 
other  purpose  than  for  standing  rigging  on  racing 
yachts,  where  maximum  strength  with  the  lightest  pos- 
sible weight  is  essential.  Such  wires  are  sometimes 
drawn  to  260,000  lb.  per  sq.in.  Small  sizes  of  even 
higher  tensile  strength  are  drawn  for  wire  rope  or 
strands  for  aeroplane  guys. 

Life,  Stresses  and  Speeds 

There  has  been  much  discussion  on  the  question : 
When  has  a  wire  rope  reached  the  end  of  its  useful- 
ness, and  when  should  it  be  removed?  Up  to  the 
present,  it  seems,  the  question  remains  unanswered — at 
least,  satisfactorily.  In  an  exhaustive  investigation' 
conducted  by  the  Bureau  of  Standards  on  this  subject 
the  recommendation  was  made  that  a  rope  should  be 
removed  after  a  certain  number  of  broken  wires  appear 
in  each  of  the  strands.  These  tables  have  undoubtedly 
been  compiled  from  stated  loads,  speeds,  head-sheave 
and  drum  diameters;  from  shafts  of  various  depths, 
the  torsional  and  load  stresses  being  taken  into  con- 
sideration. It  is,  no  doubt,  a  useful  guide,  provided  it 
can  be  applied  where  conditions  are  the  same  or  as 
nearly  alike  as  those  from  which  these  tables  and  figures 
were  compiled.  However,  as  there  is  no  standard  of 
sheave  and  drum  diameters,  except  those  recommended 
by  rope  manufacturers,  or  any  set  rule  for  ma.ximum 
loads,  it  is  evident  that  with  each  variation  in  the 
diameter  of  sheaves  or  loads  there  will  be  a  variation 
in  the  bending  and  load  stresses.  Both  stresses  are  of 
great  importance  and  each  has  a  direct  bearing  on  the 
factor  of  safety.  The  various  conditions  of  operation 
that  exist  in  different  mines  make  it  almost  impossible 
to  find  any  two  that  are  alike.  There  can  always  be 
found  considerable  diff'erences  in  the  diameter  of 
sheaves,  loads  and  speeds,  therefore  it  is  obvious  that 
no  set  rule  can  be  laid  down  by  which  all  mining  oper- 
ations can  be  governed. 

In  the  catalog  of  the  wire-rope  manufacturers  are 
to  be  found  the  "proper  working  loads"  of  wire  ropes 
for  the  given  sizes  and  grades.     This  proper  working 
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load  in  almost  all  cases  is  approximately  20 ""r  of  the 
breaking  strength  of  the  rope,  and  would  appear  to  be 
a  factor  of  safety  of  five.  This,  however,  is  not  the 
case,  as  will  be  shown,  and  it  is  important,  in  calculating 
the  proper  size  of  rope  for  a  certain  load  with  a  re- 
quired factor  of  safety,  that  this  proper  working  load 
should  not  be  confused  with  the  actual  factor  of  safety. 
While  the  proper  working  load  does  show  approxi- 
mately one-fifth  of  the  breaking  strength  of  the  rope, 
it  does  not  by  any  means  indicate  that  in  operation  a 
rope,  selected  on  account  of  its  showing  a  proper  work- 
ing load  in  the  list  corresponding  to  the  load  which 
it  is  desired  to  Hft,  would  have  a  factor  of  safety  of 
five.  This  is  due  to  the  fact  that  in  addition  to  the 
working  load  there  are  other  stresses  to  which  ample 
consideration  must  be  given ;  the  most  important  of 
these  is  the  stress  due  to  bending  over  the  sheaves 
and  drums.  If  the  rope  to  be  used  is  operated  over 
standard-sized  sheaves  and  drums,  as  recommended  by 
the  rope  manufacturers,  the  general  average  of  this 
bending  stress  equals  about  W^c  of  the  approximate 
breaking  strength  of  the  rope.  For  instance  in  a  cast- 
steel  wire  rope,  of  1-in.  diameter  and  composed  of  six 
strands  having  19  wires  to  the  strand,  the  approximate 
breaking  strength  is  30  tons  and  shows  a  proper  work- 
ing load  of  one-fifth,  or  six  tens.  This,  however,  is 
only  to  be  use]  on  a  minimum-bize  sheave  or  drum  of 
'1  ft.,  as  recomm.ended  by  the  manufacturer.  The  bend- 
i  'g  stress  would  be  2.7  tons,  or  9  J  So  of  the  approxi- 
r.ate  breakirg  strength  of  the  rope.  It  is  thus  evident 
that  by  adding  dhVc  to  the  2.0 ?o  load  stress  we  have 
utilized  29^%  of  the  uitimato;  and,  instead  of  an  ap- 
parent factor  of  safety  of  five,  we  actually  have  only 
3.41.  This  factor  is  still  further  reduced  by  the  stress 
due  to  starting  the  load,  and  also,  in  some  cases  by  the 
stress  due  to  the  weight  of  the  rope  and  its  inertia. 
The  latter,  of  course,  varies  with  the  size  and  length 
of  the  rope,  and  in  calculating  the  proper  sizes  of  rope 
required  for  hoisting  operations,  where  ropes  are  often 
long  and  heavy,  their  weight  must  be  considered  and 
a'dded  to  the  ore  load,  weight  of  cage  and  cars,  or  skip, 
as  the  case  may  be,  in  order  to  arrive  at  any  true  factor 
of  safety.  For  short  lengths  of  rope  of  small  diam- 
eter, such  as  used  on  derricks,  etc.,  this  latter  calculation 
is  not  necessarj'. 

Effect  of  Sheave  and  Drum  Diameters 

It  is  often  impracticable  to  utilize  the  sizes  of  sheave 
and  drum  recommended  by  the  manufacturer.  When  dif- 
ferent diameters  must  be  used,  the  bending  .stre.sses 
will  vary  inversely  as  the  diameters.  For  instance, 
assume  in  the  example  given  that  a  2-ft.  diameter 
sheave  is  to  be  used.  The  bending  stress  produced 
would  be  5..58  tons,  or  about  18S''r  of  the  breaking 
.strain  of  the  rope.  This,  in  addition  to  the  working 
load,  would  be  .38^ ^  of  the  ultimate  .strength  of  the 
rope,  thus  reducing  the  factor  of  .safety  to  2.6.  Under 
these  conditions  the  total  working  stress  would  be 
greater  than  one-third  of  the  ultimate  breaking  strength 
of  the  rope  when  new,  and  thi.s  factor  of  safety  is  not 
considered  good  engineering  practice.  Obviously  under 
such  conditions  n  wire  rope  could  not  possibly  give 
the  same  service  as  when  operated  over  the  .standard 
or  larger-sized  sheaves  or  drums.  On  the  other  hand, 
if  we   should   employ   sheaves   of  twice   the   diameter 


of  those  recommended  by  the  manufacturers,  or  96  in., 
the  bending  stress  would  be  only  1.4  tons  (approxi- 
mately) or  about  il'^/r  of  the  ultimate  strength  of  the 
rope.  It  is  evident  that  by  reducing  the  bending  stress 
to  a  minimum  more  economical  service  could  be  ob- 
tained; and  in  many  cases  a  smaller  diameter  of  rope 
could  be  applied  to  do  the  required  work,  thereby 
increasing  the  efficiency  of  the  rope  and  making  a 
considerable  saving  in  fir.st  cost. 

Reverse  Bends  Reduce  Strength  and  Life  of  Ropes 

Regarding  bending  stresses  it  might  be  well  to  de- 
scribe briefly  the  effect  of  these  stresses  on  the  initial 
structure  of  the  metal  in  the  wire  rope.  ,  It  has  been 
shown  repeatedly  that  reverse  bends  play  an  important 
part  in  the  early  deterioration  of  a  wire  roi)e.  The 
under-wind  rope  in  which  there  are  reverse  bends  will 
invariably  give  a  shorter  service  than  the  over-wind 
rope.  The  difference  in  service  of  the  two  ropes  on  a 
hoist  varies  a  great  deal,  but  from  experience  it  has 
been  observed  that  the  over-wind  rope  will  give  10''f 
to  25 ""r  more  service.  The  reason  for  this  is  quite 
obvious,  but  I  shall  endeavor  to  explain  as  clearly  as 
possible  the  causes  leading  to  the  shorter  service  of 
the  under-wind  rope. 

The  under-wind  rope  as  it  comes  off  the  head-sheaves 
has  taken  somewhat  of  a  set,  the  permanence  of  which 
depends  altogether  on  the  relation  of  rope  diameter  to 
sheave  diameter.  The  smaller  the  sheave,  the  greater 
the  set.  The  rope  now  travels  to  the  take-up  drum 
which  is  set  some  distance  away  and  will  wind  on  the 
drum  in  the  opposite  direction  to  the  way  it  came  off 
the  head-sheave.  A  reverse  bend  is  thus  thrown  into 
the  rope  and  consequently  into  the  wires  themselves. 
The  rope  cannot  recover  itself  in  most  cases,  foi  the 
set  received  at  the  head-sheave  is  not  entirely  overcome 
before  it  strikes  the  take-up  drum,  and  consequently 
the  effect  of  the  latter  bend  is  more  severe.  Wires 
removed  from  ropes  that  have  been  retired  from  service, 
operating  under  conditions  of  reverse  bending,  show  un- 
der the  microscope  that  minute  cracks  have  been  set 
up  in  the  steel,  sometimes  running  in  planes  between 
the  grains,  while  in  other  cases  the  grains  themselves 
have  cracked.  Examination  made  of  the  steel  at  differ- 
ent points  shows  that  the  nearer  the  break,  the  more 
developed  are  the  cracks  and  fissures.  Of  course  these 
minute  cracks  will  eventually  develop  into  larger  cracks 
which  will  in  due  course  cause  the  wire  to  part,  and 
later,  if  the  rope  be  not  removed  in  time,  the  breaking 
of  the  entire  rope. 

Repeated  Shocks  Weaken  Ropes 

Another  cau.se  for  failure  of  wire  ropes  can  be  at- 
tributed to  repeated  shocks.  A  rope  may  fail  because 
of  combined  stresses  beyond  the  lireaking  strain,  or 
on  account  of  a  succession  of  applied  loads  in  excess 
of  the  elastic  limit,  and  it  may  also  fail  by  reason  of 
repeated  shocks;  that  is.  loads  applied  that  may  reach 
the  elastic  limit  at  intervals  of  minutes  or  hours. 
The  effect  of  these  strains,  or  over-strains  as  they  ma.v 
be  called,  is  shown  best  by  a  microscopic  examinatioi 
of  the  metal.  They  lead  to  crystallization  with  a  conie 
quent  embrittlement  of  the  steel. 

A   rope  will   wind   on   a  drum,   coil  beside   coil   sue 
cessively,  until  the  end  of  the  drum  or  drum   flangi 
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is  reached.  At  this  point  the  rope  will  have  to  wind 
upon  itself.  After  making  the  first  coil  upon  itself 
there  is  a  tendency  for  the  second  coil  to  mount  c" 
overlap  upon  the  first.  This  at  once  readjusts  itself 
by  the  instability  of  the  position,  but  the  act  of  slip- 
ping into  place  alongside  the  first  coil  is  accompanied 
by  a  sharp  snap  which  always  occurs  at  the  same 
point  on  the  rope.    The  effect  of  this  is  twofold : 

1.  It  will  cause  jerks  that  will  increase  the  load  on 
the  rope  by  an  amount  dependent  upon  the  amount  of 
slack  between  the  drum  and  the  head-sheave.  In  most 
cases  this  is  small,  but  in  time  the  wires  will  show 
the  effect  of  these  shocks  not  only  from  the  increased 
load  but  also  from  the  vibration  in  the  rope  which 
usually  settles  at  one  point,  causing  trouble  later  on. 

2.  The  inner  series  of  wires  will  crush  somewhat 
from  the  squeezing  between  the  top  and  bottom  layer 
and  will  assume  a  pear  or  bell  shape.  In  this  disturbed 
condition  it  is  impossible  for  the  inner  wires  to  perform 
their  proper  function,  and  the  outer  wires  will  be  forced 
to  take  more  than  their  share  of  the  stresses.  Not 
only  this  but  they  will  also  gradually  assume  the  shape 
of  their  cushion,  the  inner  series,  causing  trouble  as 
a  result  of  abrasion. 

Of  course  we  know  that  overlapping  cannot  be  elimi- 
nated in  most  cases  on  account  of  the  amount  of  rope 
that  must  be  taken  up  on  the  drum,  but  the  point 
to  emphasize  is  the  fact  that  frequent  inspection  must 
be  made  of  the  rope  in  order  to  minimize  accidents. 

Methods  for  Fastening  Rope  Ends 

The  effect  of  overloading  has  already  been  referred 
to  in  the  foregoing,  but  in  addition  it  might  be  well 
to  state  that  wire  ropes  are  constructed  to  take  care 
of  certain  loads,  and  when  these  loads  are  exceeded, 
the  steel  in  the  rope  must  suffer.  The  rope  as  made 
has  a  certain  lay  and  the  method  of  attachment  to  the 
load  has  a  great  deal  to  do  with  the  running  out  of 
the  lay  and  stretch  of  the  rope.  This  should  not  be 
confused  with  the  material  itself.  There  are  several 
methods  of  fastening  ropes  to  the  load,  and  it  can  be 
done  by  means  of  either  sockets  or  clips.  Fastening 
by  means  of  either  of  these  methods  can  be  done  in 
such  a  manner  as  to  break  the  rope  before  the  connec- 
tion gives  out.  In  the  case  where  sockets  are  used  it 
was  formerly  thought  necessary  to  turn  or  bend  back 
the  strands  or  wires  into  the  basket  of  the  socket.  This 
method  is  now  being  replaced  by  a  process  of  opening 
the  wires  in  the  strand  of  the  rope  which  is  to  be 
socketed,  thoroughly  cleaning  them  with  muriatic  acid, 
cut  down  with  zinc,  and  pouring  in  molten  zinc.  Tests 
of  this  method  of  socketing  have  proved  that  a  more 
uniform  strain  on  each  individual  wire  can  be  depended 
upon.  However,  it  necessitates  taking  great  pains  and 
carries  with  it  at  all  times  the  danger  of  no  possible 
means  of  inspection.  The  connection  made  with  clips, 
if  properly  applied,  is  equally  strong,  and  careful  in- 
spection can  always  be  made  of  such  a  fastening.  The 
latter  connection  should  be  made  with  the  curved  section 
of  the  U-bolt  clip  over  the  short  end  of  the  rope.  This 
insures  more  safety,  as  there  is  then  no  indentation 
on  the  main  section  of  the  rope  made  by  the  U-bolt. 
From  a  safety  point  of  view  it  is  preferable  to  socketing. 

I  believe  that  all  users  of  wire  rope  appreciate 
the  value  of  protecting  the  rope  from  mine  and  other 


injurious  waters  which  corrode  and  take  into  solution 
the  steel  of  the  rope,  but  it  might  be  well  to  state 
that  the  most  dangerous  element  is  often  neglected. 
In  mine  water  the  sulphur  has  been  taken  into  solu- 
tion, resulting  in  the  formation  of  sulphuric  acid,  and 
when  this  acid  attacks  the  steel  there  is  liberated  "hydro- 
gen, which  causes  a  great  deal  of  trouble.  ...  In  or- 
der to  keep  corrosion  at  a  minimum  it  is  absolutely 
necessary  to  cover  the  rope,  or  at  least  fill  the  interstices 
of  the  rope,  with  some  sort  of  protective  preparation. 
A  mineral  compound  of  the  right  consistency  has  been 
found  to  be  the  proper  material  to  use  for  this  purpose. 

In  dealing  with  the  problems  in  which  wire  rope 
plays  an  important  part  it  is  most  essential  that  a  man 
be  empkiyed  who  is  familiar  with  the  construction  of 
wire  rope  and  its  application.  This  knowledge  has  re- 
sulted in  the  employment  by  most  mining  companies  of 
an  inspector.  The  duties  of  the  inspector  are  too  numer- 
ous to  mention,  but  the  mere  fact  that  there  is  such 
a  position  emphasizes  the  point  that  wire  rope  is  a 
part  of  the  equipment  that  requires  expert  knowledge, 
careful  handling  and  the  most  rigid  inspection. 

In  conclusion,  I  wish  to  state  that  the  points  covered 
in  this  paper  are  the  results  of  practical  experience 
covering  a  period  of  nearly  three-fourths  of  a  century. 
During  this  time  the  merits  of  suggestions  offered 
have  been  proved  by  test  and  actual  service,  and  have 
been  adopted  as  standards  by  our  engineers. 


A  Great  Byproduct  Coke  Plant 

The  Carnegie  Steel  Co.  is  progressing  well  in  the  con- 
struction of  the  new  byproduct-coke  plant  at  its  Clairton 
works.  Three  towboats  and  a  fleet  of  barges  are  nearly 
completed  to  carry  coal  from  the  company's  mines  in  the 
sixth  pool  on  the  Monongahela  to  Clairton.  Work  is  in 
progress  on  the  branch  railroad  which  is  to  carry  the 
finished  coke  to  the  works  at  Braddock,  Homestead  and 
Duquesne,  and  contracts  have  been  let  for  the  pipe  line 
which  is  to  convey  gas  from  the  coke  works  to  the  Edgar 
Thomson  and  Duquesne  plants.  This  pipe  line  will  be 
about  10  miles  long,  in  part  40  in.  and  in  part  30  in.  in 
diameter. 

The  plant  at  Clairton  is  to  be  a  large  one  and  the 
intention  is  to  make  it  the  center  of  fuel  supply  for  the 
company's  chain  of  works  around  Pittsburgh.  It  is 
expected  to  reduce  the  cost  of  fuel  to  these  works,  be- 
sides regulating  the  supply,  and  there  will  be  a  consid- 
erable profit  from  the  byproducts. 


Tax  Assessment  of  Michigan  Mines 

By  A.  L.  H.  Street* 

Under  the  provisions  of  the  Michigan  tax  laws,  to 
the  effect  that  for  the  purposes  of  taxation  the  "cash 
value"  of  property  shall  be  taken  to  be  its  "usual  selling 
value,"  the  price  at  which  an  iron  mine  was  recently 
sold  is  only  a  circumstance  to  be  considered  in  assessing 
the  property,  and  is  not  conclusive  as  to  the  "cash  value" 
of  the  mine,  according  to  the  decision  of  the  Michigan 
Supreme  Court  recently  announced  in  the  case  of 
Cleveland-Clifl's  Iron  Co.  vs.  Republic  Township,  163 
Northwestern  Reporter,  90. 
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An  Early  Type  of  Water-Jacketed 
Smelting  Furnace 


By  CHARLES  C.  CHRISTENSEN^ 


1 


An  account  of  the  building  of  the  first  water- 
jacketed  lead-smelting  furncu-e  at  the  old  Fraser 
&  Chalmers  works  in  Chicago.  This  type  of 
furnace,  then  new  to  the  staff,  was  made  to  order 
on  short  notice  for  the  Hecla  Consolidated  Min- 
ing Co.  of  Glendale,  Montana  Territory. 

NEARLY  40  years  ago  the  first'  Fraser  &  Chal- 
mers water- jacketed  smelting  furnace  in  the 
United  States  was  designed  and  built  in  Chicago. 
At  that  time  Chicago  was  a  small  city — about  one-fifth 
of  what  it  is  todav — and  at  the  corner  of  Fulton  and 


"bee  line"  for  this  Chicago  corner  because  at  the  Fraser 
&  Chalmers  shops  they  could  have  their  ideas  trans- 
formed into  drawings,  specifications  and  machinery 
built  under  their  own  supervision.  Moreover,  all  con- 
tracts were  strictly  fulfilled  evi-n  if,  as  sometimes  hap- 
pened, a  loss  resulted  to  the  manufacturers.  A  square 
deal  was  the  motto  and  no  "treaty"  was  ever  broken. 
Early  in  March,  1880,  the  late  Horace  Brown  came  in 
one  frosty  morning  from  the  Montana  Territory.  He 
appeared  dressed  in  miners'  overalls  and  had  with  him 
a  suitcase  and  a  roll  of  roughly  made  pencil  drawings. 
Without  much  formality  he  said  that  he  wanted  de- 
signed and  built  a  36  x  60  in.  lead-smelting  furnace  with 
water  jackets.     At  that  time  I  was  employed  at  that 


SECTION  OF  JACKCT  AT  TUYERES 


SECTIONS  or  WATER  JACKET  FURNACE 
riESIf;N  op  A   FrnNAPK  HIMLT  in   ISHu   at  Tllh:   Kit A.'^KK  *   <"nAI.MI';U.'^    WORKS    I\    CHtrAno 


Union  St.<».  there  was  a  machine  shop  where  mining 
machinery  was  made.  Mining  men  from  the  Western 
territories,  whenever  they  had  some  new  ideas,  made  a 

'KfKlmntlnic  pntflnepr.  mining  mnchlnery  dopnrtment.  AIIIh- 
Chalm^rn  ManufncturinK  Co.,  Mllnaukpp,  Win 

fin  volumes  4«  and  41  of  the  ".rournnl,"  18115  nnrt  Hgfi,  thP 
qupKtIon  Bs  to  who  hullt  Ih*-  firsf  wulrr-jBcketfd  fiirnnrp  was  Ihor- 
rughly   dlKCUKRpd      Two  rommunlrallonji   nre   rrprlnlpd    on    p.    14  4 


interesting  corner  as  a  mechanical  engineer  and  draft 
man,  and  wa.s  appointed  to  wait  on  Mr.  Brown  and  malj 
all  the  drawings  to  suit  his  idea. 

of  this  l.smio  In  thp  '■.loiirnal"  of  Nov  !),  1878.  on  p.  .12!>.  F.  K«HM 
mplsor  doai-rllips  hrlpfly  Hip  typp  of  furnnrp  iispd  hy  fhp  pptroK 
and  tjikp  .Supprlor  .Snii>lllnfr  Co.  at  llanrork  and  at  Pptrolt,  MIrh.. 
for  nmplttnr  JJlnif*  from  Ijakp  Supprior  copppr  orpj*  Thp  boshp*. 
hp  say."",  wprp  furmod  by  n  hollow  rn!<tlnK.  I  f  8}  In  high,  coolpfl 
with  watpr  — lOdllor  1 
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This  was  before  the  blue-printing  time.  The  general 
drawings  were  made  on  heavj',  white  paper,  inked  and 
colored  to  show  the  different  kinds  of  material.  A  trac- 
ing was  made  of  these  drawings  for  the  customers. 
The  details  were  drawn  on  plain  yellow  paper,  inked  and 
traced.  These  tracings  were  pasted  on  heavy  card- 
boards, varnished  over  and  forwarded  to  the  shops. 
Sometimes  even  the  general  drawings  had  to  be  for- 
warded to  the  shops — for  instance,  when  a  new  machine, 
never  built  before,  had  to  be  assembled  before  shipment. 
So  it  was  in  this  case  and  the  shopworn  condition  of 
the  original  drawing  is  responsible  for  any  variations  in 
the  accompanying  reproduction. 

The  curb  of  this  furnace  was  2  ft.  4  in.  high,  and  had 
heavy,  ribbed  cast-iron  sides  made  up  in  si.x  sections  and 
bolted  together  as  shown.  The  cast-iron  spout  was 
bolted  to  the  end  curb  plate  under  the  tap  opening.  The 
water- jacketed  portion  of  the  furnace  was  36  x  60  in. 
at  the  tuyere  line  and  48  in.  high.  It  consisted  of  eight 
cast-iron  side  jackets,  two  rear-end  jackets,  all  boshed 
84  in.,  and  one  straight,  front-end  jacket,  37  in.  high, 
leaving  the  11-in.  high  tapping  breast.  All  the  jackets 
had  ears  cast  on,  for  connection  by  clamps  and  keys, 
and  were  also  provided  with  heavy  T-steel  binders. 

To  each  jacket  was  bolted  a  cast-iron  overflow  spout 
with  nipples  and  elbow  for  discharge  into  the  overflow 
launder  surrounding  the  furnace.  There  were  seven  Y- 
type  tuyeres  3*  in.  in  diameter  tapering  to  2'i  in.  in 
diameter  in  the  jacket  tuyere  openings.  They  had  canvas 
hose  connections  to  the  air  gates  which  were  connected 
by  short  cast-iron  nozzles  to  the  20-in.  bustle  pipe.  The 
sluice  pipes  were  laid  horizontally  on  top  of  the  curb, 
bending  over  at  the  edge,  and  came  down  below  the  floor 
and  there  connected  to  a  main  discharge  pipe  running 
outside  the  furnace  building. 

The  supply  water  main  was  placed  right  above  the 
overflow  spouts  with  a  tee  and  nipple  connecting  to  each 
spout.  Hangers,  supporting  this  water  main,  were 
bolted  on  the  brick-stack  deck  plate.  Four  cast-iron 
columns,  7  ft.  long,  6  in.  in  outside  diameter  at  top,  8 
in.  in  outside  diameter  at  bottom,  of  1-in.  metal,  sup- 
ported the  mantel  frame  which  consisted  of  two  7-in.  15- 
Ib.  I-beams  at  the  sides  and  ends,  with  corner  angles, 
pipe  spacers  and  bolts  for  connections. 

Upon  the  mantel  frame  rested  the  heavy,  cast-iron 
angle  deck  plate  supporting  the  brick  stack,  the  outside 
dimensions  of  which  were  7  ft.  11  in.  by  6  ft.  7i  in., 
with  13-in.  thick  brick  walls.  The  binders  were  made 
of  T-steel — five  sets  as  shown — clamped  together  at  the 
corners  by  U-bolts,  washers  and  keys.  To  the  cast-iron 
top  plate  was  bolted  a  sheet-steel,  conical  hood,  7  ft. 
high,  which  was  brick-lined.  On  top  of  the  hood  was 
a  steel  stack,  8  ft.  high  and  48  in.  in  diameter,  with 
damper,  also  brick  lined.  The  feed-door  frame,  36  in. 
wide  by  42  in.  high,  was  of  arched  design.  The  downtake 
opening  was  36  x  36  in.  with  circular  top.  A  sheet-steel 
downtake  of  same  dimensions,  with  damper,  completed 
the  furnace. 

The  general  dimensions  were  as  follows :  Floor  to  top 
of  curb,  2  ft.  4  in. ;  to  tuyere  line  3  ft.  3  in. ;  to  top  of 
jackets  6  ft.  4  in.;  to  stack  deck  plate  7  ft.  7  in.;  to 
charging  floor  15  ft.  9  in.;  to  top  of  brick  stack  21  ft. 
2  in. ;  to  top  of  hood  28  ft.  2  in. ;  and  total  height  of  fur- 
nace, with  stack,  36  ft.  2  in.  The  furnace  was  designed, 
built  and  shipped  in  a  remarkably  short  time.     It  was 


built  for  the  Hecla  Consolidated  Mining  Co.,  of  Glen- 
dale,  Montana  Territory.  The  capacity  of  the  furnace 
was  50  tons  of  charge  per  day  of  24  hours. 

Rumanian  Consolidated  Oilfields 

The  report  of  the  Rumanian  Consolidated  Oilfields, 
Ltd.,  for  the  year  ended  June  30,  1917,  shows  that  the 
operations  of  this  company  are  now  suspended  and  the 
works  and  other  improvements  destroyed.  During  its 
first  four  years  a  total  of  £500,537  was  earned  and  was 
mainly  employed  in  development  and  extension.  While 
the  development  work  incident  to  every  new  under- 
taking was  being  actively  carried  out,  crude  oil  was 
produced  to  the  amount  of  313,628  tons,  and,  notwith- 
standing all  the  difficulties  caused  by  the  European 
war  (in  which  Rumania  was  neutral  until  the  end  of 
August,  1916),  the  company's  position  in  November, 
1916,  was:  Acreage  (upwards  of  90'^c  still  undevel- 
oped and  large  areas  not  yet  tested),  over  5000  acres; 
refineries,  two;  workshops,  five;  oil  pipelines,  175  km., 
steam,  water  and  other  pipelines,  120  km. ;  tankage  on 
fields,  etc.,  60,500  tons;  tankage  at  Constanza  (for 
shipping  purposes),  5000  tons.  The  company  had  in- 
stallations with  producing  wells  at  Bana  Moreni,  Baicoi, 
Chiciura,  Bordeni,  Telega,  Bustenari  and  Campina,  all 
of  which  were  in  operation  in  November,  1916.  In 
that  month  and  in  December,  for  military  reasons,  the 
property   was    carefully   and    systematically    destroyed. 

The  destruction  of  the  works  and  plant  has  been  so 
complete  that  the  company  will  have  to  begin  exploita- 
tion all  over  again.  Its  claim  against  the  British  gov- 
ernment is  for  £1,270,700,  and  in  addition  it  asks  for 
5^c  per  annum  interest  on  this  sum  as  from  Nov.  27 
last  to  the  date  of  payment.  For  its  own  property 
the  Rumanian  Consolidated  claims  £856,100,  the  chief 
items  being  £235,100  for  wells,  £197,700  for  stocks 
of  oil  and  refined  products,  £102,800  for  pipelines  and 
fittings,  £80,900  for  materials  in  stores,  £61,500  for 
tanks  and  £46,800  for  drilling  tools.  For  the  Chiciura 
(a  controlled)  property  the  claim  is  £136,500.  A  sum 
representing  loss  of  earning  capacity  during  replace- 
ment calculated  at  8Kr  interest  for  two  years  on  the 
more  or  less  fixed  assets  means  an  addition  of  £278,100. 
Besides  this  the  company  expects  to  put  in  other  claims. 
These  would  cover  any  material  damage  done  to  such 
lands  and  damages  for  the  expiry  and  possible  loss 
of  some  of  the  leases  during  hostile  occupation. 

There  are  14  English  companies  in  a  similar  position 
and  it  is  proposed  to  form  some  sort  of  amalgamation 
for  the  purpose  of  presenting  their  claims  in  a  sys- 
tematic manner  and  making  some  arrangements  to 
resume  work  after  the  war. 


Coke-Oven  Accidents,  it  appears,  are  greater  on  byproduct 
coke  ovens  than  in  the  case  of  beehive  ovens.  According 
to  statistics  collected  by  Albert  H.  Fay,  of  the  United 
States  Bureau  of  Mines,  the  fatality  rate  for  all  ovens  in 
1916  was  1.32  per  1000  men  employed,  and  was  1.21  in 
1915.  The  total  number  of  men  reported  employed  in  this 
industry  was  31,603  in  1916,  and  the  number  of  coke  ovens 
in  operation  68,796,  of  which  7090  were  byproduct  ovens. 
The  fatality  rate  for  beehive  ovens  was  1.29  per  thousand 
300-day  workers,  and  for  byproduct  ovens  1.35;  correspond- 
ing rates  for  1915  were  0.65  and  1.75.  The  byproduct-oven 
injury  rate  last  year  was  217.09  as  compared  with  100.37 
for  the  beehive  oven. 
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GENERAL  VIEW  OF  THE  WORKS  OF  THE  CORNELIA  COPPER  CO.,  AT  AJO,  ARIZ. 


STEAM  SHOVEL  AT  THE  NEW  CORNELIA  COPPER  CO.'S  PROPERTY  AT  AJO,  ARIZ. 


LEACHING  TANKS  AND  ROASTERS 


HULETT  UNLOADER  AT  LEACHING  TANKS 
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Some  Observations  on  Arizona    Strikes 

In  an  article  entitled  "Some  Observations  on  Arizona 
Strikes,"  published  in  the  Journal  on  Oct.  13,  1917,  the 
statement  was  made:  "The  situation  at  Clifton-Morenci 
was  more  like  a  real  strike  than  at  any  other  place. 
About  two  years  ago  a  four-months'  strike  occurred  in 
the  district  which  was  finally  settled  by  concessions  on 
the  part  of  the  mine  operators." 

The  operators  of  this  district  have  called  to  my  at- 
tention the  fact  that  this  might  be  misinterpreted.  At 
the  outset  of  the  strike  in  September,  1915,  the  operators 
made  the  statement  that  they  would  take  up  the  ques- 
tion of  grievances,  wages,  etc.,  just  as  soon  as  the 
Western  Federation  agitators  had  been  eliminated;  the 
strike  was  really  settled  and  the  men  returned  to  work 
after  the  elimination  of  the  Western  Federation  of 
Miners  about  four  months  later,  the  local  unions  having 
abrogated  their  charters  and  returned  them  to  Denver 
headquarters.  This  was  the  real  settlement  of  the 
strike,  for  the  men  returned  to  work  under  exactly  the 
same  conditions  as  when  they  struck ;  but  shortly  after 
operations  were  resumed  and  conditions  had  become 
normal,  the  managers  called  a  conference  of  their  em- 
ployees to  discuss  conditions,  the  result  of  which  was 
the  drawing  up  of  an  agreement  to  cover  the  working 
conditions  of  the  future.  CHARLES  F.  Willis. 

Tucson.  Ariz.,  Oct.  19,  1917. 

[A  satisfactory  adjustment  of  the  1917  labor  troubles 
in  the  Clifton-Morenci-Metcalf  district  appears  to  have 
been  effected  by  President  Wilson's  Mediation  Commis- 
sion, which  on  Nov.  1  informed  him  that  the  strike  had 
been  settled  and  resumption  of  output  assured. — 
Editor.] 


The  Zinc  Situation 

The  Journal  has  recently  referred  to  the  spelter  mar- 
ket as  having  probably  reached  bottom,  because  a  large 
.share  of  the  zinc  output  of  this  country  is  now  being 
produced  at  cost  or  below.  This  is  very  much  the  case 
in  the  .Joplin  di.strict,  where  the  Webb  City  sheet- 
ground  camp  is  almost  entirely  shut  down  and  the  mines 
are  being  abandoned  and  flooded.  Yet  the  sheet-ground 
mines  have  yielded  one-half  of  the  output  of  the  district 
for  the  last  10  yeans.  Under  the  stimulus  of  high  ore 
prices  the  new  Miami  field  has  been  rapidly  increasing 
its  yield  of  zinc  and  lead.  But  even  in  the  Miami  camp 
the  majority  of  the  mines  find  that  there  is  now  no 
profit  in  producing  ore  to  .sell  at  $fiO.  This  price  rep- 
resents less  to  the  miner  today  than  did  $40  in  1914. 
Wages,  dynamite,  fuel  and  all  other  items  of  cost  are 
about  double  what  they  were  in  normal  times.  Re- 
ferring again  to  the  opinion  of  the  ./o//r)ia/  that  the 
price  of  zinc  has  hit  bottom,  unless  production  is  to  he 
radically  curtailed:  That  is  the  condition  in  October. 
But  looking  forward  into  the  near  future,  three  condi- 


tions stand  out  against  production  being  maintained: 
(1)  Cold  weather;  (2)  increasing  scarcity  of  labor;  (3) 
increasing  scarcity  of  fuel.  To  these  may  be  added 
the  dampening  effect  of  low  ore  and  metal  prices. 

About  10%  of  our  miners  have  gone  into  military 
service.  These,  obviously,  have  been  our  most  vigorous 
and  efficient  young  men.  The  same  thing  has  occurred 
in  the  coal  fields  and  already,  before  winter  has  set  in, 
the  fuel  question  has  reached  a  hand-to-mouth  situa- 
tion. A  blind  man  can  see  shutdowns  and  curtailment 
ahead. 

In  war  time,  when  zinc  and  lead  are  vital  items  in 
industry  and  with  labor  and  fuel  shortage  plainly  im- 
pending, it  would  seem  bad  business  or  "non-prepared- 
ness" to  press  prices  down  to  the  point  of  reducing  pro- 
duction. In  normal  times  a  surplus  production  will  cor- 
rect itself  by  reducing  the  price  of  the  product.  But 
now,  with  growing  shortage  of  fuel  and  labor  so  certain, 
the  forcing  down  of  production  seems  an  error  and  the 
creation  of  moderate  reserves  would  appear  a  wiser 
policy.  Temple  Chapman. 

Joplin,   Mo..  Oct.  29.   1917. 


Recovery  of  Pyrite  From  Coal 

I  notice  that  on  p.  513  of  the  Sept.  22  issue  the 
Jou)-nal  has  summarized  my  University  of  Illinois  bul- 
letin entitled  "The  Utilization  of  Pyrite  Occurring  in 
Illinois  Bituminous  Coal."  As  a  footnote  the  Journal 
published  the  following  statement:  "The  flow  sheet 
is  reproduced  from  the  original  in  which  the  screenings 
size  and  No.  5  nut  seem  to  be  transposed." 

The  flow  sheet  is  as  I  intended.  The  coal  called 
screenings  size  is  in  Illinois  generally  all  sizes  mi.xed 
from  lA  or  2  in.  down  to  0,  so  that  evidently  the  tail- 
ings product  coming  from  a  Harz  jig  which  treats  H 
to  i  in.  would  approximately  be  of  screenings  size.  The 
coal  referred  to  as  No.  5  nut  is  the  undersize  from  a  J- 
or  il-in.  hole.  This  size  would,  of  course,  be  comparable 
with  the  Wilfley  table  tailings  from  treating  a  product 
under  I  in.  in  size.  E.  A.  HOLBROOK. 

Urbana.  111.,  Oct.  4.  1917. 

[The  Journal  is  glad  to  learn  authoritatively  the  data 
regarding  sizes  of  Illinois  coal.  The  "Pittsburgh  scale" 
for  bituminous  coal,  formerly  used  in  many  of  the  West- 
ern fields  (with  the  apparent  exception  of  Illinois)  pro- 
vided for  four  grades:  Run-of-mine,  or  unscreened  coal; 
lump,  which  includes  all  coal  passing  over  a  8traight-t»r 
screen  with  bars  1 1  in.  apart  in  the  clear;  nut,  which  in- 
cludes all  coal  passing  through  a  1 1-in.  and  over  a  J-in. 
screen;  slack,  including  all  that  passes  through  the  :f-in. 
.screen.  In  the  35th  Annual  Coal  Report  of  Illinois,  1916, 
the  grades  of  Illinois  coal  are  indicated  on  p.  23  as: 
Mine-run,  lump,  egg,  nut,  pea  or  screenings,  and  -slack 
or  waste.  Professor  Ilolbrook  can  hardly  blame  tht 
Journal  for  presuming  that  the  1916  Illinois  grades 
were  still  in  fashion. — Editor.] 
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Details  of  Practical  Mining 
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Sheet-Steel  Slip   for  Hauling 

An  excellent  conveyance  for  hauling  loads,  such  as 
castings,  pipe,  drill  steel,  etc.,  may  be  made  from  a  piece 
of  discarded  sheet  steel,  about  3x6  ft.,  bent  up  at  one 


SLIP   FOR   HAULING    M.^DE    FROM    OLD    STEEL    PLATE 

end  to  avoid  obstructions,  and  fitted  with  a  set  of  double 
trees  for  a  team. 

A  great  advantage  over  a  wagon  is  the  ease  with 
which  it  can  be  loaded,  as  it  is  not  necessary  to  lift  the 
material  up  3  or  4  ft.,  which  is  the  case  with  a  wagon, 
thereby  effecting  a  saving  both  of  time  and  labor. 


Loose  Pump-Valve  Seat  Secured 
To   Prevent  Shutdown 

Quick  repairs  are  sometimes  necessary  in  order 
to  avoid  an  expensive  shutdown,  and  in  many  cases  a 
simple  remedy  applied  quickly  will  keep  things  going 


Rubber 
Tape 

SETSCREWS  TO   HOLD   VALVE   SEAT   I.V   PLACE 

until  there  is  time  to  make  permanent  repairs.  J.  W. 
Stanle}'  in  Poiver  tells  of  a  method  used  in  making  tem- 
porary repairs  on  a  boiler-feed  pump.  The  threads  in 
the  valve  plate  of  one  of  the  suction-valve  seats  were  so 
corroded  that  nothing  was  left  to  hold  the  valve  seat  in 


place  and  it  was  necessary  to  get  the  pump  in  working 
order  as  soon  as  possible.  Four  holes  were  drilled  and 
tapped  for  l-in.  setscrews  through  the  side  of  the  valve 
seat  and  midway  between  the  ribs.  The  valve  seat  was 
wrapped  around  with  two  turns  of  insulating  tape, 
driven  to  a  solid  seat  and  the  setscrews  tightened.  This 
gave  satisfactory  service  until  permanent  repairs  could 
be  made. 


A  Tack  Map  for  Superintendents 

To  secure  a  better  idea  of  the  conditions  existing 
in  a  group  of  mines  that  had  been  worked  in  a  hap- 
hazard manner,  H.  D.  Easton  makes  use  of  a  tack  map 
which  he  explains  in  Coal  Age.  The  tack  map  shows 
each  working  place  and  what  progress  is  being  made 
from  week  to  week. 

Moore^  push-points  in  different  colors  are  used,  the 
scheme  of  colors,  or  legend,  being:  Blue,  for  narrow 
work,  such  as  entries  and  aircourses;  red,  for  rooms; 
white  with  black  eye,  for  robbing  work;  orange,  for  air 


ILLUSTRATION  OF  T.'VCK  M.\P 

punchers;  yellow,  for  electric  mining  machines;  purple, 
for  pumps;  black,  for  siphons;  white,  for  fans;  and 
green,  for  sidetracks. 

A  single  blueprint  map,  showing  five  mines  on  a  scale 
of  300  ft.  to  the  inch,  is  fastened  to  a  board  background 
on  an  easel  so  as  to  be  easily  moved.  This  arrangement 
places  the  tack  map  within  reach  so  it  can  be  studied 
and  the  tacks  shifted  about  to  keep  pace  with  changes 
inside  the  mines. 

The  daily  mine  foreman's  reports  are  provided  with 
a  place  for  noting  information  for  the  engrineering  de- 
partment, members  of  which  are  required  to  keep  all 
mine  maps  up  to  date,  give  sights  for  all  new  rooms  and 
immediately  measure  up  and  map  every  worked-out 
place.  Each  foreman  is  instructed  to  write  on  his  daily 
mine  report  "sights  needed"  and  "places  driven  up," 
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and  the  engineers  must  note  these  things  from  the  re- 
ports, which  are  kept  on  file  at  the  desks  of  the  assist- 
ant superintendent  and  the  chief  mine  foreman.  The 
engineers  move  the  tacks  on  the  map  each  week. 


Playgrounds  for  Miners'  Children 

The  modern  idea  for  maintaining  good  labor  con- 
ditions at  mining  properties  is  to  select  men  that  are 
fitted  for  the  work  to  be  done  and  then  make  the  en- 
vironment such  that  the  workers  will  feel  at  home. 
Wanderers  are  seldom  efficient,  and  a  constantly  chang- 
ing working  force  is  a  direct  cause  of  high  costs  and  of 
a  high  accident  rate.  Where  there  are  no  children,  no 
true  homes  exist.  When  children  live  in  a  mining  com- 
munity, the  natural  e.xuberance  of  childish  activity 
tends  to  lead  them  into  dangerous  forms  of  play  unless 
something  is  provided  to  transmute  "devilishness"  into 
harmless  mischief.     In  a  recent  issue  of  Coal  Age  some 


pile  and  around  the  inner  wall  is  a  bench.  Experience 
has  shown  that  the  mothers  in  a  mining  community 
like  to  bring  their  small  children  to  play  in  the  sand 
pile,  while  they  can  sit  and  knit  and  gossip  a  bit  or 
do  odd  jobs  of  sewing  as  they  tend  the  little  ones  and  at 
the  same  time  keep  their  larger  progeny  more  or  less 
under  sur\'eillance. 

It  has  been  found  that  a  playground  will  give  better 
results  if  placed  in  charge  of  an  instructor  a  few  hours 
every  day.  As  a  rule,  the  school  teacher  of  the  com- 
munity is  the  best  instructor  for  a  summer  playground. 
Where  several  mines  are  situated  within  easy  communi- 
cation, it  is  a  good  plan  to  secure  the  services  of  an 
experienced  playground  instructor  to  spend  a  few  hours 
each  day  at  each  of  the  playgrounds.  The  children  can 
be  directed  in  their  play  and  taught  beneficial  games 
which  can  be  continued  after  the  supervisor  leaves. 

At  one  mine,  where  such  a  playground  was  installed, 
the  superintendent  is  quoted  as  saying  that  it  paid  for 
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good  suggestions  for  playgrounds  are  given  by  H.  Blain 
Lacy'  and  in  the  accompanying  illustration  is  shown  a 
form  of  playground  which  has  proved  a  good  investment 
in  the  coal-mining  regions  of  Pennsylvania.  With  an 
attraction  like  this,  the  attendance  of  children  at  the 
wa-ste  pile,  tipple  and  railroad  tracks  falls  off,  and  a 
source  of  hindrance  to  the  operation  of  the  mining 
plant  is  minimized. 

In  the  playground  shown,  the  various  pieces  of  ap- 
paratus are  grouped  around  a  common  center,  which  is 
left  vacant  for  running  games,  drills,  etc.  It  is  im- 
portant that  apparatus  should  be  .so  constructed  that 
there  is  no  danger  of  its  working  loose  from  the  severe 
vibration  to  which  it  is  subjected.  A  joint  recom- 
mended by  the  author  is  that  of  the  "Diamond"  all- 
steel  playground  apparatus,  which  consists  of  the  pipe 
being  held  securely  in  the  fittings  by  means  of  com- 
pression dogs.  The  dogs  are  drawn  tight  by  means  of 
bolts  which  fit  clo.se  into  the  fitting,  eliminating  any 
]irotruding  setacrew.     In  the  summer  house  is  a  sand 
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it.self  in  a  short  time  by  the  saving  of  broken  windows 
in  the  community.  At  another  property,  where  no  play- 
ground had  been  installed,  three  miners  stated  as  their 
reason  for  quitting  that  at  the  neighboring  mine  there 
was  a  place  for  their  children  to  play. 


Two  Narrow  Roads  Instead  of 
One  Wide  Road 

In  Italy  there  are  numerous  single-track  roads 
through  the  mountain.s.  whereon  traffic  is  permitted  to 
travel  only  in  one  direction,  according  to  Engineering 
and  Contracting.  Sept.  6,  1917.  This,  of  course,  neces- 
sitates two  parallel  roads  to  accommodate  traflic  in  op- 
posite directions,  but  it  has  been  found  not  only  that  two 
narrow  roads  can  usually  be  built  more  cheaply  than  a 
single  wide  road  but  that  there  are  fewer  accidents,  for 
collisions  are  impossible.  A  narrow  side-hill  cut  can 
often  be  made  entirely  in  earth  where  a  wide  side-hill 
cut  would  run  into  rock.  Moreover,  where  the  traffic  is 
entirely  in  one  direction,  sharper  curves  can  be  used. 
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Golden's  Converter  Tuyere 

The  converter  tuyere  shown  in  the  accompanying 
drawing  was  devised  by  George  D.  Golden'  while  work- 
ing at  the  United  Verde  Copper  Co.'s  old  smelting  plant 
at  Jerome,  Ariz.  The  construction  was  patented  (U.  S. 
No.  1,229,938,  June  12,  1917)  by  Mr.  Golden,  who  gives 
some  particulars  regarding  its  construction.  The  de- 
vice is  intended  to  provide  an  improved  tuyere  which 
may  be  quickly  and  easily  removable,  this  being  accom- 
plished by  placing  an  inner  tube  in  the  tuyere,  capable 
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of  independent  removal  without  injury  to  the  converter 
shell.  Mr.  Golden  states  that  permission  was  secured 
to  experiment  at  Jerome  with  two  2-in.  tuyeres  placed 
at  the  center  of  the  converter,  the  remaining  14  tuyeres 
of  the  converter  being  of  the  original  kind,  made  of  1'- 
in.  pipe.  Within  the  two  2-in.  tuyeres  were  placed  1  h-in. 
pipe  running  the  full  length  of  the  tuyere  and  con- 
necting with  the  wind  box  in  such  a  manner  as  to  allow 
the  blast  to  pass  between  the  inner  and  the  outer  tube; 


also  through  the  inner  tube.  After  the  converter  was 
burnt  out  and  the  brick  all  gone  from  around  the  14 
original  tuyeres  there  still  remained  6  in.  of  brick  around 
and  between  the  two  2-in.  tuyeres  having  the  inner 
tubes.  In  the  event  of  the  blast  being  suddenly  shut 
off  from  a  converter  equipped  with  these  tuyeres,  it  is 
claimed  that  the  inner  tubes  can  be  readily  removed. 
The  inner  tube  is  kept  in  a  relatively  cool  condition  by 
a  circulation  of  air,  and  the  metal  which  is  more  or  Ifess 
drawn  within  the  tuyere  by  the  hot  punch  rod  does  not 
stick  on  the  tuyere;  also  the  inner  tube  tends  to 
prevent  the  brick  from  being  jarred  or  torn  away  from 
the  outer  tube  during  punching.  Referring  to  the  il- 
lustrations. Fig.  1  shows  the  enlarged  sectional  view 
through  the  tuyere  with  a  segment  of  the  converter 
body.  Fig.  2  represents  a  vertical  sectional  view  on 
the  line  AA;  Fig.  3  a  sectional  view  on  the  line  BB,  and 
Fig.  4  a  segmental  perspective  view  of  the  removable 
inner  tube  removed.  It  will  be  noticed  that  the  split- 
ting of  the  end  of  the  removable  inner  tube  permits  a 
method  of  fastening  it  in  place  and  still  allowing  the  air 
to  circulate  around  the  inner  tube. 


Hydro-Metallurgical  Treatment  of 
Concentrate  vs.   Smelting 

By  A.  E.  Drucker* 

I  woum  like  to  bring  to  the  notice  of  mine  owners 
the  importance  of  treating,  when  possible,  all  table  and 
flotation  concentrate  on  the  spot,  thereby  avoiding  the 
present  high  cost  for  marketing  such  material.  The 
cost  for  drying,  bagging,  carting,  shipping,  sampling, 
smelting  and  deductions,  refining,  and  other  charges 
will  var>'  between  $9  and  $40  per  ton  of  concentrate. 
Cyanidation  of  raw  and  roasted  gold-  and  silver-bearing 
concentrate  has  within  the  last  few  years  saved  many 
hundreds  of  thousands  of  dollars  for  various  mining 
companies  in  different  parts  of  the  world.  The  Oriental 
Consolidated  of  Chosen,  the  Alaska  Treadwell,  the 
Goldfields  Consolidated  of  Nevada,  the  North  Star  of 
California,  the  Golden  Horseshoe,  Lake  View,  Brown- 
hill,  and  Ivanhoe  companies  of  Australia,  and  the  Waihi 
company  in  New  Zealand,  are  a  few  examples.  The 
cost  for  treating  concentrate  varies  between  $2  and 
$6  per  ton,  while  the  extraction  (90  to  97''^)  of  the 
precious  metals  by  wet  processes  was  equal  and  some- 
times more  than  that  allowed  by  the  smelter. 

Up  to  the  present  time  several  companies  (Ana- 
conda, for  instance)  have  solved  the  problem  of  hydro- 
metallurgical  treatment  of  zinc  concentrate,  producing 
electrolytic  zinc  direct  for  the  market.  Many  old 
smelting  methods  are  being  gradually  replaced  by  more 
economical  wet  methods.  There  is  also  at  our  disposal 
a  hydro-metallurgical  method  for  the  recovery  of 
marketable  copper  on  the  spot  from  table  and  flotation 
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concentrate.  Combined  roasting,  acid-leaching,  and 
electro-deposition  may  in  the  near  future  be  a  serious 
competitor  to  smelting.  Such  a  process  would  cost 
from  $3  to  $6  per  ton,  and  would  effect  a  considerable 
saving  over  the  usual  methods  of  transporting  and 
smelting  concentrate. 


First  Water-jacket  Blast  Furnace 

It  is  usually  dangerous  to  state  that  anything  is  the 
first  or  largest  of  its  kind.  An  article  appearing  in  this 
issue  concerning  an  early  copper  blast  furnace  recalls 
a  lengthy  discussion  that  appeared  in  the  Journal,  more 
than  30  years  ago,  as  to  the  original  inventor  and  date 
of  invention  of  the  water-jacket  furnace  for  lead  and 
copper  smelting.  During  1885  and  1886  a  number  of 
letters  on  this  subject  were  received  from  Messrs. 
Harnickel,  Rolker,  Courtis,  Kleinschmidt,  Williams, 
Hahn,  Howe,  Arents,  Douglas,  Daggett,  Curtis,  and 
Tew.  Two  of  these  communications  are  here  repro- 
duced : 

(From   the  Engineering  and  Mining  Journal, 
Sept.  12,  1885,  p.  180) 

In  your  issue  of  the  22nd  of  August,  you  speak  of  Bal- 
bach's"  Works,  at  Newark,  N.  J.,  in  1873,  as  being  the  prob- 
able place  and  time  of  the  first  use  of  the  water  jacket. 
About  the  year  1865  the  father  of  the  writer,  Mr.  John 
Williams,  then  manager  of  the  Portage  Lake  Smelting 
Works,  at  Houghton,  Lake  Superior,  erected  a  number  of 
water-jacket  cupola  or  blast  furnaces  for  experimental 
smelting  of  the  Calumet  ores,  and  these  furnaces  are  the 
first  erected  to  my  knowledge.  If  there  are  records  of  any 
earlier  water  jackets,  I  should  be  interested  to  learn  of  them. 

J.  J.  Williams 

San   Francisco,  Calif.,  Aug.  31. 

(From  the  Engineering  and  Mining  Journal, 
Nov,  7,  1885,  p.  318) 

In  response  to  your  inquiry  regarding  water  jackets  in 
lead  smelting  I  would  say  that  in  the  summer  of  1872  I 
made  drawings  for  a  set  of  cast-iron  water  jackets.  They 
were  made  in  Council  Bluffs,  and  set  up  and  started  at  the 
Winnamuck  Works,  in  Bingham  Cafion,  Utah,  then  in  my 
charge,  in  the  fall  of  1872 — just  what  month  I  cannot  state. 

Their  introduction  cannot  be  attributed,  notwithstanding 
Mr.  Hahn's  suggestion,  either  to  the  drawing  of  the  Rasch- 
ette  furnace  in  Percy's  Lead,  as  that  work  did  not  form 
a  part  of  my  library  till  1873,  or  to  the  pamphlet  of  the 
McKenzie  cupola  and  blower,  which,  as  I  now  recollect  it, 
was  for  an  iron-foundry  cupola  not  water- jacketed  at  all. 
The  idea  originated  with  Mr.  Meyers,  then  my  foreman, 
and  myself,  and  was  simply  the  outgrowth  of  necessity,  to 
avoid  too  frequent  interruption  for  repairs. 

In  the  year  1875  I  saw  in  successful  operation  at  the 
Muldcnerhiitte,  in  P'reiberg,  a  large  (62  tons  of  material  a 
day)  furnace  with  wrought-iron  water  jackets,  which  I  was 
told  had  been  put  in  during  the  latter  part  of  the  year  1872. 
The  above  are  the  first  uses,  so  far  as  I  know,  of  water 
jackets  in  lead  smelting.  In  the  years  1873  and  1874  they 
were  introduced  into  the  FMagstaff  and  other  works  in  Salt 
Lake  Valley.  Ellsworth  Daggett. 

The  question  attracted  .some  attention  at  the  time, 
in  view  of  royalty  claims  made  by  .1.  V.  Woodhouse,  of 
Missouri,  as  noted  on  p.  61  of  the  Journal  of  July  25, 
1885.  The  claims  were  made  by  virtue  of  U.  S.  Pats. 
No.  115,921.  dated  June  13.  1871.  and  No.  168,440.  dated 
Oct.  5.  1875.  A  test  ca.se  was  brought  against  the  Col- 
orado Iron  Works.  In  corroboration  of  Mr.  Daggett's 
claim  there  may  be  cited  the  fact  that  he  made  definite 
mention  of  a  "water  tymp"  in  describing  the  Winna- 
muck furnace  in  an  article  appearing  in  the  Journal  of 
July  1  and  July  8.  1873.  The  main  design  was  after  the 
Pilz  furnace  at  Eureka.  Nevada,  erected  by  C.  von  Lieb- 
enan  in  1870.  I'ntil  further  testimony  is  advanced,  it 
may  be  assumed  that  the  Williams  furnaces  in  Michigan 
were  the  fir.<»t  of  their  kind  in  the  United  States. 


Grinding  Collector  Rings  on 
Turbo-Generators 

An  arrangement  for  grinding  the  collector  rings  on 
a  turbo-generator,  etc.,  is  shown  in  the  accompanying 
sketch  published  in  Power,  Oct.  2,  1917.  This  con- 
sists of  a  frame  made  of  2  x  3-in.  stock.  An  ex- 
tension piece  A  is  secured  in  place  by  two  cross- 
irons  and  bolted  securely.  This  headpiece  forms  a 
bed  for  the  emery-wheel  carriage,  the  body  of  which  is 
bolted  in  place  between  the  headpieces  A  and  B.  The 
emery-wheel  carriage  is  moved  endwise  by  means  of  a 
threaded  rod  that  screws  into  a  thread  hole  in  the  bot- 
tom of  the  carriage  body.  A  cross  movement  for  the 
bearing  body  is  obtained  in  a  like  manner.  In  fact,  the 
lengthwise  and  crosswise  movement  is  practically  the 
same  as  the  cross  feeding  is  accomplished  on  the  cut- 
ting tool  of  a  lathe. 

When  the  collector  rings  require  regrinding,  as  they  do 
frequently  because  of  the  flat  surface  that  forms  oppo- 
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site  the  wire  connection,  the  rig  is  placed  in  position 
and  an  iron  brace  is  bolted  to  the  bearing  cap  by  one 
of  the  cap  bolts.  This  brings  the  7-in.  emery  wheel 
do.se  to  the  collector  rings,  and  further  adjustment  is 
had  by  the  hand-feed  screw.  On  the  base  of  the  frame 
a  1-hp.  motor  is  secured  and  belted  to  the  12-in.  diam- 
eter. 12-in.  wide,  flat-face  pulley  on  the  emery-wheel 
shaft.  In  order  to  provide  for  a  back-and-forth  move- 
ment of  the  emery  wheel,  an  idler  pulley  is  used  to  take 
up  the  slack  of  the  belt. 


November  10,  1917 
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The  Teuton  drive  into  northern  Italy  continues.  The 
Italians,  after  attempting  to  hold  their  positions  at 
the  Tagliamento  River,  have  again  been  obliged  to 
fall  back,  having  lost  to  date  200,000  men  and  1800 
guns — which  losses  are  mainly  workmen  and  machine 
guns,  according  to  word  from  Rome.  French  and  Brit- 
ish troops  are  moving  to  their  aid.  The  embargo  here 
has  been  modified  to  permit  Italy  to  obtain  much  needed 
supplies.  The  Germans  have  fallen  back  a  mile  in  the 
Aisne  sector,  being  closely  followed  by  the  French  forces. 
A  German  cruiser  and  11  patrol  boats  were  sunk  by  the 
British  in  the  Cattegat.  Norway  has  protested  to  Ber- 
lin against  the  sinking  of  her  ships  by  U-boats.  A 
German  uprising  in  southern  Brazil  is  reported. 

In  this  country  little  of  importance  has  happened 
during  the  week.  Francis  S.  Peabody  has  been  ap- 
pointed to  administer  the  Explosives  Act.  A  Federal 
board  has  raised  the  wage  scale  from  10  to  30%  for 
shipbuilders  on  the  Pacific  Coast.  Strikes  have  occurred 
at  21  Kansas  coal  mines  and  among  oil  workers  in  the 
Texas-Louisiana  field.  The  American  transport  "Fin- 
land" was  torpedoed  on  her  return  voyage,  but  suc- 
ceeded in  returning  to  a  European  port. 


Food  License  Plan  in  Operation 

The  licensing  system  through  which  Food  Adminis- 
trator Hoover  purposes  to  control  the  price  of  food 
to  the  consumer  is  now  in  effect.  The  Food  Adminis- 
tration has  so  complete  a  control  over  the  manufacturer, 
the  wholesaler  and  the  jobber  that  it  is  possible  indirect- 
ly to  govern  the  prices  and  practices  of  the  retail  dealer. 
This  is  the  first  important  step  in  the  campaign  to  keep 
prices  of  all  fundamental  foodstuffs  at  their  normal 
levels  throughout  the  United  States.  The  manufacturer 
is  prohibited  from  selling  above  a  certain  price  and  the 
wholesaler  and  jobber  likewise  may  not  sell  at  exorbitant 
prices  on  pain  of  losing  their  licenses.  Control  over  the 
retailer  is  obtained  by  forbidding  the  wholesalers  to 
sell  to  any  person  or  firm  which  is  charging  more  than 
a  legitimate  retail  price  to  the  ultimate  consumer. 

Over  40,000  licenses  have  been  applied  for,  of  which 
number  18,000  have  been  prepared  for  issue.  The  pur- 
poses of  the  licenses  are:  Limitation  of  the  prices 
charged  by  every  licensee  to  a  reasonable  amount  and 
prevention  of  speculative  profits  on  a  rising  market; 
movement  as  rapidly  as  possible  of  all  foods  to  the 
consumer;  limitations  of  dealings  in  future  contracts. 
Persons  who  have  applied  for  licenses  may  continue  to 
operate,  unless  advised  to  the  contrary,  on  the  assump- 
tion that  the  licenses  are  in  process  of  issuance.  Those 
who  have  not  yet  applied  are  counseled  to  do  so  at  once, 
and  thus  escape  penalty  for  failure  to  comply  with  the 
rule  governing  applications.  Retailers  doing  a  gross 
business  of  more  than  $100,000  annually  must 
take  out  licenses  as  well.  The  regulations  are  to 
be  issued  in  pamphlet  form  to  all  dealers  licensed, 
and  will   be  sent  with   the   licenses.     The   Food   Ad- 


ministration plans  to  keep  in  close  touch  with  the  oper- 
ations of  all  licensees  through  a  system  of  monthly 
reports.  These  will  include  statements  as  to  the  volume 
of  business  done  and  the  amount  of  stock  on  hand  at 
the  beginning  of  each  month. 


New  War  Taxes  in  Effect 

Many  new  taxes  imposed  by  the  War-Revenue  Act 
went  into  effect  on  Nov.   1.     They  include: 

One  cent  on  each  dime  paid  for  amusement  admissions. 

Three  per  cent,  on  payments  for  freight  transportation. 

Eight  per  cent,  on  passenger  fares  e.xcept  for  commuters 
traveling  less  than  60  miles  per  day. 

Ten  per  cent,  on  payments  for  Pullman  and  similar  ac- 
commodations. 

Five  per  cent,  on  oil  pipe-line  transportation. 

One  cent  for  each  20c.  or  fraction  paid  for  express  pack- 
ages. 

Five  cents  on  each  telegraph,  telephone  or  radio  message 
costing  15c.  or  more. 

Various  taxes  on  cigars,  cigarettes,  tobacco  and  products. 

Ten  per  cent,  on  cIuId  dues  and  lodge  fees  that  are  $12  per 
year  or  more. 

Eight  cents  on  each  $100  of  new  life  insurance. 

One  cent  on  each  dollar  of  premiums  paid  on  fire,  marine, 
casualty  and  other  insurance  policies. 

Increases  in  first-class  mail  rates  probably  will  be 
most  generally  felt  by  the  people.  The  law  provides 
that  the  postage  on  letters  except  "drop"  or  local  let- 
ters shall  be  3c. ;  and  that  on  postcards,  including  private 
mailing  cards,  shall  be  Ic.  more  than  heretofore.  This 
increase  includes  picture  postcards.  The  advances  are 
construed  to  begin  with  letters  and  postcards  postmark- 
ed Nov.  2.  Other  taxes  of  the  new  law,  including  those  on 
hard  and  soft  drinks,  incomes  and  war-e.xcess  profits, 
have  been  in  effect  since  the  law  was  approved  Oct.  3, 
but  in  indirect  form.  On  Dec.  1  the  new  stamp  taxes, 
including  those  on  parcel-post  packages,  will  be  payable, 
putting  the  entire  law  into  complete  operation,  except 
for  increased  rates  on  second-class  mail,  postponed  un- 
til July  1  next. 


Business  Votes  on   Price  Control 

Sentiment  on  the  part  of  business  men  throughout 
the  country  for  legislation  permitting  fuller  price  con- 
trol by  the  Government  during  the  war  has  been  indi- 
cated by  the  vote  cast  in  the  referendum  recently  con- 
ducted by  the  Chamber  of  Commerce  of  the  United 
States  through  its  constituent  bodies.  On  the  question 
of  whether  there  should  be  additional  price-controlling 
authority  during  the  war  the  favorable  vote  was  974, 
110  votes  being  cast  in  the  negative.  The  organization 
voted  978  to  116  that  authority  to  control  prices  should 
be  extended  to  all  articles  of  importance  in  basic  indus- 
tries and  to  those  necessary  in  everyday  life,  and  also 
that  price  control  should  extend  to  the  prices  the 
public  has  to  pay  as  well  as  to  those  that  the  Govern- 
ment pays.  The  proposal  that  price-control  authority 
should  be  vested  in  a  small  board  appointed  by  President 
Wilson  was  supported,  as  was  the  suggestion  that  an 
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agency  working  with  such  a  board  should  have  power  to 
distribute  available  supplies  where  they  would  most 
benefit  the  public.  It  was  also  voted  that  each  leading 
industry  should  have  a  representative  to  advise  with 
price-control  and  distribution  agencies. 


Organizing  the  Alien  Property  Bureau 

By  executive  order  the  President  has  vested  A.  Mit- 
chell Palmer  with  full  powers  as  Alien  Property  Cus- 
todian, requiring  him  to  give  bond  in  the  amount  of 
$100,000,  fi.xed  his  salary  at  $5000  a  year'  and  allotted 
money  for  carrying  out  the  Trading-with-the-Enemy 
law.  Mr.  Palmer  is  authorized  to  form  whatever  or- 
ganization he  deems  necessary,  to  designate  depositaries 
for  property  taken  through  the  operation  of  the  law  and 
to  require  these  depositaries  to  execute  bonds.  Any 
banks  or  trust  companies  may  be  named  by  Mr.  Palmer 
to  receive  stocks,  bonds,  notes,  time  drafts,  bills  of  ex- 
change and  any  other  securities  or  properties  except 
money,  checks  and  demand  drafts  of  enemy  aliens  and 
allies  of  enemy  aliens.  Money  was  allotted  to  the 
Treasury  Department,  the  Federal  Trade  Commission 
and  the  War  Trade  Board  by  the  executive  order  for 
the  investigation  work  they  will  do  for  the  Alien  Prop- 
erty Custodian.  The  sum  of  $100,000  was  made  im- 
mediately available  for  the  direct  use  of  Mr.  Palmer's 
organization.  The  time  in  which  reports  must  be  made 
to  Mr.  Palmer  of  property  and  money  which  should 
come  into  his  custody  has  been  extended  until  Dec.  5, 
owing  to  the  delay  in  the  custodian's  appointment. 

J.  Lionberger  Davis,  president  of  the  Chamber  of 
Commerce  of  St.  Louis  and  vice  president  of  the  St. 
Louis  Trust  Co.,  has  been  named  as  Mr.  Palmer's  chief 
assistant.  Mr.  Davis  will  be  known  as  managing  direc- 
tor of  the  Alien  Property  Bureau.  In  reality  he  will 
be  president  of  what  will  virtually  be  an  enormous  trust 
company  formed  under  the  administration  of  Mr. 
Palmer.  It  is  estimated  that  the  property  of  enemies 
and  alien  enemies  of  which  the  Alien  Property  Custo- 
dian will  take  charge  will  reach  $1,000,000,000.  Mr. 
Davis  will  be  in  effect  the  president  of  the  largest  trust 
company  in  the  world.  Ralph  Stone,  of  Detroit,  Mich., 
was  appointed  trust  officer  and  will  assist  Mr.  Davis. 
He  is  president  of  the  Detroit  Trust  Co.,  one  of  the 
largest  financial  institutions  in  Michigan. 


(-onscription  of  Labor  for  War  Work 

The  National  City  Bank  of  New  York  in  its  Novem- 
ber bulletin  directs  attention  to  the  necessity  of  curtail- 
ing private  work  in  order  to  fill  the  requirements  of  the 
Government,  which  will  necessarily  be  largo,  as  indicated 
by  the  $20,000,000,000  of  war  appropriations  made  by 
Congress. 

"The  available  supply  of  labor,"  says  the  bank,  "is 
limited,  and  competition  for  it  increases  cost.s  without 
increasing  product.  The  payment  of  extraordinary 
wages  will  attract  labor  to  the  war  industries,  but  if  it 
is  drawn  from  coal  mines,  railways  and  farms  the  situ- 
ation may  be  ao  disorganized  that  even  war  work  will 
be  impeded.  The  situation  is  most  effectually  handled 
by  having  the  Government  exercise  priority  rights.  It 
is  doing  this  as  to  materials  and  equipment,  and  may 


have  to  go  further  and  exercise  a  priority  right  to  labor 
If  conscription  for  Government  work  is  deemed  imprac- 
ticable, the  object  may  be  accomplished  by  restrictinij 
the  employment  of  labor  in  non-essential  industries." 

The  imminent  necessity  of  speeding  up  ship  construc- 
tion was  emphasized  at  a  conference  on  Oct.  29  between 
Atlantic  Coast  shipbuilders  and  officials  of  the  Emer- 
gency Fleet  Corporation,  the  Navy  Department,  the  De- 
partment of  Labor,  and  the  American  Federation  of 
Labor.  The  labor  question  was  discussed  in  detail,  spe- 
cial consideration  being  given  to  feasible  methods  for 
attracting  skilled  workers  to  shipyards.  Unless  the 
present  labor  shortage  is  relieved  without  delay,  officials 
may  consider  methods  of  conscription. 


New  Railroad  Laws  Proposed 

Federal  regulation  of  the  issuance  of  railroad  securi- 
ties and  additional  recommendations  for  further  rail- 
road legislation  were  indorsed  by  the  affiliated  trade  and 
commercial  organizations  of  the  Chamber  of  Commerce 
of  the  United  States,  in  a  referendum  just  concluded. 
The  vote  strongly  backed  up  a  report  of  the  Chamber's 
railroad  committee.  Other  proposals  indorsed  were: 
Passage  by  Congress  of  a  general  railroad  incorporation 
law  under  which  all  railroad  carriers  subject  to  the 
jurisdiction  of  the  Interstate  Commerce  Commission 
may  organize,  compulsion  of  carriers  to  organize  under 
such  law,  and  recommendation  that  the  Interstate  Com^ 
merce  Commission  be  given  authority  to  regulate  intra^ 
state  rates  when  those  rates  affect  interstate  commerce 


Norwegian  Nickel  for  Germany 

Germany  is  soon  to  receive  large  quantities  of  nickel 
from  a  plant  in  Christiania,  Norway,  for  use  in  manu' 
facturing  torpedo  tubes,  according  to  information  thai 
has  reached  Washington.  The  Christiania  factory  is 
about  to  resume  operations  and  beginning  in  Januarv 
is  expected  to  deliver  100  tons  of  nickel  a  month  to  tl 
Germans,  to  whom  it  will  be  of  great  military  valu. 
This  source  of  nickel  supply  has  been  cut  off  for  some 
time.  Norwegian  papers  are  expressing  dissatisfaction 
that  Germany  is  to  receive  such  aid,  in  view  of  the  sink- 
ing of  Norwegian  ships  by  U-boats. 


Enemy-Owned    Patents    Thrown  Open 

About  20,000  articles  covered  by  patents  and  copy 
rights  owned  in  Germany  are  affected  by  the  order  oi 
the  Federal  Trade  Commission  prescribing  the  rules  foi 
licensing  their  manufacture  by  citizens  of  ;he  Unit«( 
States,  in  accordance  with  the  provisions  of  the  Trading 
with-the-Enemy  Act.  These  include  dyestuff  formula; 
of  vital  importance  to  American  industries  and  mechan 
ical  devices  of  wide  use,  though  the  humanitarian  eftec 
of  the  order  attracts  the  widest  attention.  Gernia 
thought  for  many  years  has  been  in  the  forefront  o 
medical  research,  evolving  remedies  for  disease  and  fo 
alleviation  of  pain,  nil  of  which  that  are  patented  in  th 
United  States  will  now  become  available  in  this  coui 
tr>'.  Whether  prices  for  drugs  so  manufactured  undt 
license  will  be  determined  by  the  commission  was  n< 
announced,  but  it  was  intimated  that  it  would  saf' 
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guard  the  public  against  exploitation.  Prices  of  drugs 
have  greatly  increased  since  1914,  many  remedies  cost- 
ing ten  times  as  much  as  formerly. 


Losses  of  German  Mercantile    Marine 

According  to  the  German  periodical  Weltivirtschaft, 
says  the  Iron  and  Coal  Trades  Revieiv  (British),  the 
number  of  German  merchant  ships  lost  during  the  war, 
and  their  gross  registered  tonnages  are  as  follows :  Taken 
at  sea,  74,  tons  187,000;  seized  in  British  ports,  182, 
tons  456,000;  French  and  Russian  ports,  94,  tons  143,- 
000:  Italian  ports,  39,  tons  172,000;  Portuguese  ports, 
75,  tons  227,000;  American  ports,  88,  tons  630,000; 
Brazilian  ports,  46,  tons  236,000;  Greek  ports,  9,  tons 
18,500;  Japanese  ports,  12,  tons  24,500;  Chinese  ports, 
11,  tons  22,000;  total,  630,  tons  2,116,000.  The  list  is 
not  complete,  as  it  does  not  include  the  nine  ships  of 
a  total  of  19,000  tons,  seized  by  Siam,  and  probably  the 
number  and  tonnage  of  ships  seized  by  China  have  been 
understated.  Moreover,  according  to  another  source,  the 
number  of  German  ships  seized  by  the  United  States 
was  101,  and  their  tonnage  636,039  tons.  The  aggregate 
tonnage  of  the  German  merchant  fleet  before  the  war  is 
stated  to  have  been  5,459,296  tons. 


Many  War-Device  Patents 

War  has  caused  an  anomalous  situation  in  the  Patent 
Ofliice  at  Washington,  where  the  number  of  applications 
for  patents  on  war  devices  increases  daily,  and  the  fear 
Df  giving  valuable  information  to  the  enemy  is  causing 
;he  withholding  of  patent  rights  to  scores  of  inventions, 
rhe  Patents  Commissioner's  Office  has  announced  that 
A'ithin  the  last  few  weeks  patents  have  been  refused  to 
ibout  60  war  inventions,  acting  under  the  recent  law 
jiving  the  Federal  Trade  Commission  and  the  Patent 
DflSice  authority  to  prevent  publication  of  information 
;oncerning  patents  that  the  enemy  might  use. 

A  corps  of  West  Point  and  Annapolis  graduates, 
;rained  in  the  technical  problems  of  war,  scan  the 
;housand  or  more  patent  papers  issued  weekly  for  de- 
:ails  of  military  significance,  and  choose  those  on  which 
patent  proceedings  should  be  suspended  during  the  war. 
inventors  thus  deprived  of  patent  rights  may  offer  their 
levices  to  the  Government,  and  sue  after  the  war  for 
;ompensation. 


Prices  Fixed  for  Mine-Run  Coal  at 
Docks  on  the  Great  Lakes 

The  prices  at  which  various  grades  of  coal  shipped 
o  the  docks  situated  on  Lake  Michigan  and  Lake  Su- 
)erior  may  be  sold  have  been  announced  by  the  Fuel 
^.dministration.  These  docks  are  not  classed  as  job- 
»ers  or  retailers,  and  hence  the  rules  heretofore  promul- 
gated do  not  apply  except  to  a  small  proportion  of 
etail  business  done  at  the  docks  to  accommodate  local 
onsumers.  The  bulk  of  the  coal  goes  to  the  Northwest 
md  comes  from  Lake  Erie  ports.  Ordinarily  it  is  re- 
vived as  run  of  mine,  screened  and  separated  into  the 
everal  sizes  by  the  dock  companies  before  forwarding 
ly  rail.    The  prices  announced  include  the  cost  of  coal 


at  the  mines  and  of  transportation  by  rail  to  the  Lakes 
and  thence  by  vessel  to  the  docks.  For  run  of  mine  (or 
run  of  pile)  the  prices  range  from  $6.20  to  $7  per  ton, 
the  customary  differentials  being  made  for  lump  and 
screenings.  It  is  estimated  that  for  the  remainder  of 
the  season  2,292,000  tons  shipped  for  domestic  purposes 
alone  will  be  affected  by  these  prices,  resulting  in  a 
saving  to  the  domestic  consumers  of  the  Northwest  for 
the  present  year  of  $1,200,000. 


Concrete  Ship  Launched  in  Norway 

A  dispatch  from  Christiania  to  a  London  paper  says : 
"The  first  Norwegian  iron  and  concrete  ship  was 
launched  at  the  Porsgrund  Cement  Works  in  the  pres- 
ence of  the  Prime  Minister,  M.  Knudsen.  The  ship  is 
built  on  an  entirely  new  system,  with  the  bottom  up- 
ward, in  which  extraordinary  position  the  launching 
took  place  on  a  sort  of  underlying  sledge,  which  glided 
out  with  the  ship. 

"When  the  water  was  reached  the  hull  became  de- 
tached from  the  sledge,  gradually  sank  up  to  a 
certain  point  and  then  subsequently  righted  itself. 
This  particular  ship,  which  is  of  200  tons  burden,  was 
built  in  three  weeks,  but  the  next  will  only  require  about 
half  that  time,  as  the  original  frame  will  be  used  for 
each  subsequent  ship  of  the  same  size.  The  casting  of 
the  ship,  when  the  frame  is  completed,  will  this  time 
take  only  two  days.  It  is  intended  to  start  the  wholesale 
building  of  iron  and  concrete  ships  of  200,  500  and  lOOC 
tons.     A  1000-ton  ship  will  be  completed  in  six  weeks." 


Export  Embargo  Raised  for  Italy 

All  export  restrictions  will  be  waived  by  the  Govern- 
ment in  forwarding  supplies  to  Italy  to  aid  in  meeting 
the  Austro-German  invasion.  The  Italian  government 
is  to  be  permitted  to  take  the  kind  of  materials  needed 
most  to  the  limit  of  its  tonnage  capacity,  regardless  of 
prospective  shortages  here.  Request  has  already  been 
made  for  2,000,000  tons  of  coal  and  has  been  granted 
without  hesitation  by  the  Fuel  Administration.  Ap- 
proximately 100,000  tons  of  shipping  has  been  promised 
Italy  by  the  Shipping  Board.  The  shortage  of  ships 
is  so  serious,  however,  that  the  Board  has  to  pick  them 
up  as  it  can  find  them,  and  the  whole  amount  of  tonnage 
promised  may  not  be  available  under  30  days.  The  ship- 
ping the  United  States  is  able  to  release  will  be  totally 
inadequate  to  meet  the  demand  for  coal  and  to  carry 
food  and  ammunition. 


F.  S.  Peabody  Appointed  to  Enforce 
Explosives  Law 

Francis  S.  Peabody,  Chicago  coal  operator  and  chair- 
man of  the  Committee  on  Coal  Production  of  the  Council 
of  National  Defense,  has  been  appointed  assistant  to 
the  Director  of  the  U.  S.  Bureau  of  Mines  to  enforce  the 
law  regulating  the  manufacture,  sale,  storage,  and  use 
of  explosives  which  becomes  effective  Nov.  15.  Strict  en- 
forcement is  expected  to  prevent  to  a  great  extent  dyna- 
mite outrages  and  incendiary  fires  by  enemy  sympathiz- 
ers or  agents.  Mr.  Peabody  will  receive  a  salary  of  $1 
per  year. 


848 


ENGINEERING    \ND   MINING   JOURNAL 


Vol.  104,  No.  19 


'nmininiimiiMiriiuiiiiiiiiiiriiiiiiiriiiiiiiiiiiiiiMiiii iiirniiiiiii iiiiiiiii iiiiiiiiiiiiiiiiiiiiiii iiii i iiiiniiuiri iiiiiiiiiiiiiiiiiiiiiuiiii mil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiniiiiiimiiiiiiiiiiiiiiiimiiiiiiiniiiuniiimiiiiimiiis 


Industrial  News  from  Washington 


By  Paul  Wooton,  Special  Correspondent 


iiiiiiiiiniiiiniiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiniiiiiiuiliuiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiimm 


Mediation  Commission's  Report  on 
Warren  District 

From  Bisbee,  Ariz.,  the  Mediation  Commission  tele- 
graphed the  President  on  Nov.  7  as  follows: 

"The  President's  Mediation  Commission  found  con- 
ditions different  in  the  Warren  copper  district  from 
those  that  prevailed  in  the  other  camps  visited.  In  this 
district  are  the  large  mines  and  smelteries  of  the  Cop- 
per Queen  and  Calumet  &  Arizona  companies,  with  a 
normal  output  of  about  17,000,000  lb.  of  copper  per 
month.  So  far  as  the  immediate  output  of  copper  is 
concerned,  the  Commission  found  the  situation  satis- 
factor>'.  The  strikes  in  the  Globe-Miami  and  the  Clif- 
ton-Morenci-Metcalf  districts  resulted  in  a  substantial 
shutdown  of  the  mines.  Federal  intervention  was 
needed  to  secure  resumption  of  operations.  Here  the 
strike  called  on  June  26,  which  materially  affected  the 
production  in  the  district,  was  broken  by  the  deporta- 
tion from  Bisbee  on  July  12  of  1186  men. 

"The  task  that  confronted  the  President's  Mediation 
Commission  was  therefore  not  to  secure  a  mere  I'esump- 
tion  of  operations  but  to  insure  continuation  of  opera- 
tions during  the  period  of  the  war  in  Bisbee  as  in  the 
other  camps.  The  strike  came  to  a  head  because  of  the 
lack  of  a  proper  mediation  board  whereby  the  griev- 
ances of  the  employees  could  find  adjustment  through 
an  orderly  process  of  adjudication  and  a  decision  made 
by  some  final  disinterested  tribunal  in  whose  fairness 
both  sides  would  have  confidence  and  before  whom  the 
rights  of  each  would  have  equal  weight.  The  Commis- 
sion has  launched  a  plan  of  settlement  that  has  been  ac- 
cepted by  the  companies  and  provides  for  the  establish- 
ment of  grievance  committees  at  each  mine,  the  mem- 
bers of  which  are  to  be  selected  entirely  by  the  men,  by 
and  before  whom  all  grievances  must  in  the  first  in- 
stance be  presented.  In  a  case  where  just  redress  be 
denied,  the  grievance  committee  may  make  appeal  to 
the  United  States  Administrator  appointed  for  the  pur- 
pose of  supervising  the  operations  of  the  settlements 
made  by  commissions  in  the  entire  district.  Claims  of 
discrimination  against  union  members  have  been  par- 
ticularly insistent  in  this  district  and  hereafter  such 
di.scriminations  are  prohibited,  and  the  enforcement  of 
the  prohibition  is  vested  in  the  United  States  Adminis- 
trator. Thus  there  is  an  assurance  of  effective  means 
by  which  all  questions  in  dispute  between  the  compan- 
ies and  the  men  can  be  promptly  and  justly  settled  under 
the  impartial  supervision  of  ^^ederal  authority.  Resort 
to  strikes,  for  the  period  of  the  war,  at  least,  is  there- 
fore unnecessary  and  will  not  be  used  by  the  men. 

"There  is  every  basis  for  assurance  that  the  copper 
production  of  this  district  will  be  continued  without 
interruption  by  labor  difficulties.  The  President's  Com- 
mission could  not  make  provisions  for  the  future  cop- 
per production  of  the  district  without  inquiry  into  the 
Bisbee  deportation  of  July  12  and  the  events  that  pre- 
ceeded  and  followed.  The  result  of  this  inquiry  will 
shortly  be  embodied  in  n  report  to  President  Wilson." 


i 


Hookworm  in  California  Mines 

stamping  out  the  hookworm  infection  among  miners 
of  the  Mother  Lode  district  of  California  is  essential 
to  the  material  prosperity  of  that  district,  according 
to  Dr.  James  G.  Coming,  director  of  the  bureau  of  com- 
municable diseases  of  the  California  state  board  of 
health,  and  Joseph  H.  White,  sanitary  engineer  with 
the  United  States  Bureau  of  Mines.  Inasmuch  as  50 
to  80 '^r  of  the  men  working  in  the  mines  are  in- 
fected, drastic  recommendations  for  eradicating  the 
disease  have  been  drawn  up.  The  possibility  of  the 
infection  being  spread  by  mine  rats  has  received  atten- 
tion. 


Potash  Prospecting  in  the  Southwest 

The  extension  of  wildcatting  for  oil  into  the  Red-Beds 
zone  of  the  Southwest  will  facilitate  the  prospecting 
for  potash.  More  than  60  holes  in  that  region  are 
projected,  states  N.  H.  Darton  of  the  U.  S.  Geological 
Survey,  who  has  just  completed  a  trip  through  the  sec-, 
tion.  Having  failed  to  discover  potash  at  Cliffside,  Tex., 
the  Survey  will  direct  its  energies  to  a  careful  examina- 
tion of  the  drill  cores  coming  from  25  wells  which  are 
being  sunk  in  the  area  favorable  to  the  occurrence  of 
the  salt.  This  policy  will  be  pursued  at  least  until 
drilling  materials  are  lower  in  price  and  more  available 
than  at  present.  Government  chemists  are  testing  the 
cores  from  the  wells  and  will  endeavor  to  make  tests 
wherever  new  holes  are  started.  Accurate  drill  records 
will  add  to  the  knowledge  of  underground  geology  of 
a  section  about  which  little  is  now  kno«.T- 


Abrogation  of  Contracts  Interests 
Federal  Trade  Commission 

The  Federal  Trade  Commission  has  made  the  follow- 
ing request  of  various  members  of  the  iron  and  steel 
industry: 

The  commission  would  be  pleased  to  receive  from  you  an 
expression  of  opinion,  in  case  prices  should  be  fixed  by  law, 
of  the  advantaces  and  disadvantaKes  of  providing  that 
rrior  bona  fide  contracts  for  materials  and  for  products 
bouKht  and  sold  should  be  abrogated.  In  connection  with 
any  opinion,  statistical  data  in  support  of  your  views  are 
I'.esired. 

The  Commission,  it  is  said,  has  taken  no  stand  on 
the  (luestion  of  abrogation  of  contracts,  but  is  simply 
gathering  information  on  the  subject,  in  case  Congress 
may  call  for  it  when  the  Pomerenc  bill  or  similar  meas- 
ures are  taken  up.  Since  Congress  frequently  takes  ac- 
tion that  destroys  the  effect  of  a  contract  there  are 
prominent  law\'ers  in  Washington  who  maintain  that 
contracts  may  be  abrogated  without  conflicting  with 
the  constitution. 


ronrrnfralion  of  Wiilfcnite  and  vanadinite  ores  is  the 
subject  of  study  at  the  mine  experiment  station  of  the 
United  Stnte.s  Bureau  of  Mines  at  Golden.  Colorado. 
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Mining  in  Russia 

SOMETHING  seems  to  have  gone  wrong  with  the  de- 
velopments at  the  smelting  works  of  the  Irtysh  Cor- 
poration at  Ekibastus,  in  Siberia,  for  the  zinc  smelterj' 
which  was  put  in  operation  in  the  latter  part  of  1916 
has  been  unable  to  increase  its  output,  which  was  only 
about  50  tons  per  month  during  1917.  According  to  the 
last  report  of  the  technical  committee  of  this  company, 
the  smaller  of  the  two  blast  furnaces  of  the  lead  smel- 
tery was  expected  to  be  put  in  commission  early  in 
1917,  and  the  larger  one  during  the  summer;  but  up  to 
the  beginning  of  September  no  lead  was  reported  pro- 
duced. It  is  to  be  noted  also  that  the  monthly  reports 
show  diminishing  outputs  of  the  Ridder  and  Sokolni 
mines  and  of  the  collieries.  Similarly  we  get  reports  of 
decreased  production  from  the  Spassky  copper  mines. 

The  true  explanation  of  this  is  unfortunately  to  be 
found  in  the  political  and  economic  troubles  of  the  coun- 
try. The  workmen  have  practically  taken  possession  of 
the  mines  and  vi'orks,  even  those  owned  by  foreign  com- 
panies. The  titles  to  the  properties  remain  with  their 
owners,  but  the  workmen  have  so  enforced  their  de- 
mands for  higher  wages  as  to  preempt  all  profits.  This 
is  an  injury  to  the  companies.  But  the  workmen  go 
further  and  by  their  repudiation  of  discipline,  their 
refusal  to  work  hard  and  their  ousting  of  the  foreign 
technical  staffs  they  let  production  fall  off  and  so  injure 
their  country.  The  foreign  administrative  officers  are 
so  shorn  of  their  authority  that  some  of  them  have  left 
the  country  in  disgust,  while  others  remain  at  their 
posts,  hoping  that  their  workmen  will  come  to  their 
senses  when  they  learn  what  a  mess  of  things  they  have 
made.  At  present,  however,  the  workmen  regard  these 
officials  as  high-priced  excrescenses,  w^ho  draw  more  than 
their  share  from  the  business.  This  follows  from  the 
socialistic  theory  that  all  workers  ought  to  divide 
equally. 

These  experiences  in  Russia  are  simply  in  line  with 
the  childishness  that  is  permeating  the  masses  all  over 
the  world.  The  child  ijrnoring  advice  is  not  satisfied 
until  he  has  torn  a  clock  to  pieces  to  find  out  how  it 
works,  and  the  only  way  he  can  be  convinced  that  he 
ought  not  to  touch  a  red-hot  stove  is  to  try  it.  Similarly 
our  representatives  in  the  Congress  of  the  relatively  en- 
lightened American  people  reject  expert  advice  and 
enact  a  disastrous  revenue  bill  so  that  they  may  see  how 
badly  it  will  work.  We  cannot  criticize  the  Russians 
too  severely  for  being  more  childish  than  we  are.  How- 
ever they  are  affording  us  some  useful  object  lessons. 

The  Irtysh  Corporation,  for  example,  went  into  a 
remote  part  of  Siberia  and  with  financial  boldness  and 
the  intelligent  use  of  expert  knowledge  acquired  an 
orebody  that  previously  was  of  no  good  to  anybody. 
It  developed  mines  and  erected  concentrating  mills  and 
lead  and  zinc  smelteries.  ♦The  boldness,  resourcefulness, 
and  patience  of  anybody  contemplating  the  inauguration 
of  zinc  smelting  in  such  a  remote  region  can  be  appre- 


ciated properly  only  by  those  who  are  experienced  in 
the  art.  The  Irtysh  Corporation  had  not  yet  consum- 
mated its  plans  when  the  revolution  came,  but  turning 
to  the  experiences  of  older,  dividend-paying  mining  en- 
terprises in  Siberia,  which  had  similarly  created  new 
industries  furnishing  employment  to  the  population,  we 
observe  a  virtual  confiscation  of  them  by  their  employ- 
ees, who  are  finding,  however,  or  soon  will  find,  that 
they  have  grasped  but  a  shadow,  for  in  their  hands  the 
properties  that  previously  yielded  profits  cease  to  do  so. 
In  their  ignorance  they  discarded  the  managements — 
the  brains — that  made  these  properties  valuable.  In 
their  eyes  the  managements  consisted  merely  of  high- 
priced  officials,  and  they  had  no  idea  that  those  officials 
received  high  salaries  because  thev  earned  them  many 
fold. 

The  program  of  the  I.  W.  W.  in  the  United  States, 
which  fortunately  was  scotched,  was  similar.  In  the 
recent  strikes  in  the  copper-mining  districts  there  was 
a  demand  for  a  six-hour  day.  It  was  useless  for  the 
administrators  to  argue  on  that  subject  with  the  agi- 
tators, for  the  latter  said  openly  that  if  they  got  a  six- 
hour  day  they  would  then  demand  five  hours,  and  would 
continue  their  demands  down  to  two  hours  and  to  what 
would  be  virtually  confiscation  of  the  mines.  Then  we 
should  have  had  the  same  disappearance  of  profits  as 
in  Russia,  and  eventually  our  greatest  orebodies  would 
have  been  no  more  valuable  than  the  rock  of  Pike's  Peak. 

Look  at  the  great  m.ines  of  the  day  and  consider  what 
they  would  be  without  brains.  The  entire  group  of 
porphyry  coppers  would  be  simply  worthless  rock  pep- 
pered with  a  little  copper  had  it  not  been  for  the  genius 
of  Jackling  in  leading  the  way.  Anaconda,  which  towers 
above  everything  else  in  the  excellence  of  its  metallurgy, 
and  is  one  of  the  most  profitable  of  all  mining  enter- 
prises, would  be  decadent  had  it  not  been  for  the 
hierarchy  of  able  administrators  who  in  20  years  of 
work  have  made  it  the  Mecca  to  which  metallurgists 
from  all  over  the  world  go  for  inspiration.  Calumet  & 
Hecla,  the  pride  of  Boston  and  Lake  Superior,  would  also 
have  been  decadent  had  it  not  been  for  MacNaughton. 
The  zinc  deposits  of  Broken  Hill  might  still  have  been 
the  baffling  problem  that  they  had  been  for  a  quarter 
of  a  century  previously  if  Hoover  had  not  solved  it.  In 
all  of  these  things  capital  has  played  a  great  part,  but, 
after  all,  only  a  subordinate  part.  It  was  no  great  feat 
for  the  Guggenheims  to  supply  $15,000,000  for  the  de- 
velopment of  Chuquicamata  after  Yeatman  had  worked 
out  the  engineering  and  Cappelen-Smith  the  metallurgy. 
But  in  general  the  capital  for  such  undertakings  has 
been  supplied  not  by  one  group  of  rich  men  but  by  the 
subscriptions  of  many  thousands  of  people — whom  the 
Bolsheviki  contemptuously  call  the  bourgeois  class — 
who  by  thrift  have  saved  it  out  of  their  earnings.  The 
workmen  who  think  that  the  industries  in  which  they 
work  ought  to  belong  to  them  have  the  same  right  to 
buy  into  them  that  others  have  had  and  have  exercised. 
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The  Decline  in  the  Stock  Market 

FOR  nearly  a  full  year  the  stock  market  has  been  a 
declining  one.  During  the  last  month  the  decline 
has  been  all  but  cataclysmic.  Many  seasoned  stocks 
have  fallen  below  the  levels  when  the  Stock  Exchange 
was  closed  in  July,  1914;  below  the  levels  of  the  panic 
of  1907.  Railways,  industrials  and  bonds  of  all  kinds 
have  shared  in  the  decline.  Values  have  ceased  to  cut 
any  figure.  The  shares  of  one  large  steamship  com- 
pany have  sold  for  less  than  the  equivalent  of  the 
cash  and  Liberty  bonds  in  its  treasury.  What  is  the 
reason  for  this?  The  best  e.xplanation,  we  think,  is 
offered  by  the  accomplished  financial  editor  of  the 
Eveniyig  Post  as  follows: 

The  severe  and  continuous  fall  in  stocks  on  this  occasion 
does  not  necessarily  mean,  as  it  has  almost  invariably  meant 
at  other  times,  a  similar  reaction  in  general  industry.  It 
certainly  does  not  mean,  as  in  1907  or  1904,  that  institutions 
or  individual  capitalists  are  facing  embarrassment.  Noth- 
ing of  the  sort  is  even  intimated.  The  production  and  earn- 
ings statements  on  the  one  hand,  and  the  Liberty  Loan 
subscriptions  on  the  other,  completely  dispose  of  any  such 
supposition.  What  it  manifestly  does  mean  is  that  the 
enormous  and  (relatively  speaking)  very  sudden  burdens, 
imposed  on  both  institutions  and  individuals  by  the  Govern- 
ment's finance  plans,  have  left  large  holders  of  investment 
securities  in  great  bewilderment  as  to  how  far  they  will 
presently  be  obliged  to  have  cash  in  hand  instead  of  secur- 
ities. The  process  of  converting  the  one  into  the  other 
has  been  carried  on  with  needless  haste,  but  of  its  existence 
as  a  cause  there  is  no  reasonable  doubt.  Naturally,  the 
liquidation  thus  occasioned  has  influenced  prices  more 
emphatically  because  so  great  a  part  of  the  whole  commun- 
ity's available  capital  is  at  the  moment  tied  up  in  war-loan 
subscriptions. 

By  the  Government's  finance  plans  is  meant,  of 
course,  not  only  its  borrowing  program,  but  also  its 
taxation.  Too  little  attention  has  been  given  to  the 
retroactive  character  of  the  latter,  the  bill  that  was 
passed  imposing  an  enormous  burden  upon  a  year 
w-hereof  three-fourths  has  already  passed,  the  earnings 
accumulated  during  that  period  having  been  previously 
appropriated.  Moreover,  the  confusion  is  increased  by 
the  continued  absence  of  knowledge  as  to  what  the 
taxation  under  the  war  profits  chapter  is  really  to  be 
and  the  recognition  that  it  remains  for  the  Bureau 
of  Internal  Revenue  to  determine  the  rule.s.  With 
these  conditions  as  a  basis  the  stock  market  declined 
first  for  reasons  that  were  practical  and  later  for  rea- 
sons that  were  partly  psychological.  The  absence  of 
buying  power  has  been  conspicuous  all  along,  but  there 
would  have  been  buying  power  had  not  the  downward 
movement  gained  such  impetus  that  many  people  who 
appreciated  that  securities  were  low  would  not  buy 
in  view  of  the  probability  that  they  would  go  lower. 
What,  then,  is  to  produce  the  change  of  mind  that 
wMI  check  the  decline?     As  to  this  the  Post  proceeds: 

As  to  what  is  to  be  or  can  be  the  remedy,  Wall  Street 
is  undoubtedly  in  a  .state  of  unusual  perplexity.  It  nuist 
be  said  first  and  positively,  however,  that  fixing  of  minimum 
prices  would  not  help  the  situation  any  more  than  would, 
say,  the  closing  of  the  Stock  Kxchnnge.  Such  expedients 
disguise  symptoms  while  they  grently  aggravate  the  m.Tlady 
and  they  are  really  warranted  only  in  a  sudden  and  over- 
whelming crisis  of  an  entirely  different  sort  from  the 
present  position.  A  grent  victory  in  the  field  would  rer- 
tninly  help,  Reyond  question,  and  irrespective  of  close 
points  of  theoretical  controversy,  the  granting  by  the  Inter- 
state Commerce  Tommission  of  the  higher  rates  asked  by 
the  railways  would  do  it.  Action  in  this  matter,  moreover, 
ought  to  be  very  largely  influenced  by  the  fact  that  the 
railways  are  now  vital'y  important  factors  In  the  Govern- 
ment's war  plans,  and  that  the  maintenance  of  full  efficiency 
is   ns   essential    in    its   way    ns    maintenance   of   the  army. 


Whether  it  is  possible,  through  the  executive  messages 
pntl  reports  or  through  the  proceedings  of  next  month's 
Congressional  session,  to  start  machinery  for  a  war-taxa- 
tion programme  more  orderly  and  scientific  than  the  set  oi 
schedules  which  the  late  conference  committee  left  to  the 
perplexed  and  bewildered  taxpayer — this  is  a  larger  ques- 
tion. Any  step  in  that  direction  would,  however,  touch 
the  heart  of  the  present  difficulty.  This  would  not  be 
because  it  would  be  taken  to  mean  reduction  in  the  burden 
of  ta.xation — no  one  anticipates  that.  But  it  would  at  least' 
give  ground  for  hoping  that  the  many  and  disturbing 
results  which  have  been  feared  from  the  present  experi- 
mental statute  might  be  properly  corrected. 

It  seems  certain  now  that  relief  is  to  be  granted 
the  railways,  the  Administration,  through  the  Comp- 
troller of  the  Currency  as  a  mouthpiece,  being  in  favor 
of  this,  and  the  shippers  who  heretofore  have  con- 
tested the  demands  of  the  railways  having  withdrawn 
their  opposition.  Favorable  action  by  the  Interstate 
Commerce  Commission  is  therefore  expected. 


The  Price  of  Lead 

THE  cut  in  the  price  of  lead  to  Sic.  stimulated  buy- 
ing and  during  the  week  following  transactions 
were  far  in  excess  of  the  normal.  It  is  generally  a  good 
policy  in  such  a  declining  market  as  was  being  experi- 
enced in  lead  for  some  big  interest  to  take  the  bull  by 
the  horns  and  cut  the  price  to  such  a  low  figure  that 
buyers  cannot  fail  to  be  interested,  after  which  the  mar- 
ket has  a  chance  to  build  up  again.  The  cut  to  5§c. 
was  immediately  recognized  as  being  probably  a  bed- 
rock price.  If  the  buying  power  of  our  dollar  be  now 
only  two-thirds  of  the  normal,  and  there  is  much  evi- 
dence in  support  of  that  view,  5^c.  for  lead  now  is  equiv- 
alent to  only  3.6c.  previous  to  the  war,  and  we  know  that 
lead  never  continued  long  at  so  low  a  price.  A  price  of 
6c.  now  may  correspond  with  4c.  formerly. 

The  first  burst  of  buying  last  week  was  manifestly  to 
a  large  extent  to  replenish  the  depleted  stocks  of  dis- 
tributers. Whether  real  consumption  is  to  be  revived 
remains  to  be  seen.  It  is  well  known  that  the  use  of 
white  lead  was  curtailed  in  1916  and  probably  thero 
was  further  curtailment  in  1917.  That  means  that  a 
great  deal  of  painting  was  deferred,  even  where  it  was 
really  necessary  for  the  maintenance  of  property.  A 
lower  price  for  the  pigment  should  have  the  natural 
effect  of  increasing  consumption  for  this  purpose. 


The  report  of  the  Federal  commission  that  went  to 
Arizona  to  settle  the  strikes  in  the  Globe-Miami  and 
Clifton-Morenci  districts  appears  to  contemplate  that 
the  workmen  may  be  entitled  to  an  increase  in  wages 
owing  to  increase  in  the  cost  of  living,  but  that  the 
companies  may  not  be  able  to  grant  it  if  they  cannot 
get  more  than  23  \c.  for  their  copper.  This  is  simply  what 
the  companies  have  said,  namely,  to  the  demands  of 
the  men  they  replied  non  possiimiis.  If  the  men  could 
not  afford  to  work  at  the  old  scale  of  wages  the  com| 
panies  would  have  to  close  their  mines,  which  they  pro 
ceeded  to  do.  However,  Clifton-Morenci  is  one  of  oul 
major  copper  producing  districts,  and  its  copper  il 
needed.  This  situation  confirms  what  we  have  previl 
ously  intimated,  namely,  that  the  price  of  23}c.  forcoppe^ 
is  not  sufficiently  high  to  maintain  the  necessary  pro 
duct  ion.  If  things  had  been  left  alone  by  Washington 
we  should  have  had  higher  prices  for  copper  for  a  while, 
higher  wages  that  would  have  attracted  miners  from  the 
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lead-  and  zinc-mining  districts,  where  they  are  not 
needed,  an  abundance  of  copper  and  eventually  a  super- 
fluity, just  as  in  the  cases  of  lead  and  zinc.  Washington 
lacked  both  perspective  and  patience. 


Hayden,  Stone  &  Co.  say:  "The  point  of  view  of  rais- 
ing money  by  expansion,  if  need  be  by  inflation,  rather 
than  contraction  and  confiscation,  has  not  received  all 
the  attention  it  deserves  by  the  powers  that  be,  but  we 
believe  its  truth  will  gradually  be  better  realized.  In- 
deed, there  are  already  some  signs  of  this ;  for  instance, 
the  invitation  to  reopen  the  railroad-rate  case." 


The  high  price  of  silver  has  caused  the  reopening  of 
many  old  mines  throughout  the  world.  Some  had  been 
idle  so  long  that  they  were  considered  thoroughly  dead. 
That  mining  activity  may  often  be  directed  along  pecu- 
liar lines  is  illustrated  by  a  dispatch  printed  in  the 
New  York  Sun,  which  says  that  at  Honolulu,  in  the 
territory  of  Hawaii,  the  police  discovered  on  Nov.  1 
that  the  tomb  of  King  Lunalilo  had  been  broken  open 
and  his  silver  crown  and  other  emblems  stolen.  King 
Lunalilo  died  in  1874,  and  was  the  predecessor  of  the 
late  King  Kalakaua. 


Some  years  ago  a  noted  plainsman  of  the  Southwest, 
a  resourceful,  adventurous  spirit,  was  speaking  in  de- 
preciation of  technical  education,  says  Poiver.  Time 
and  money  devoted  to  such  a  thing,  he  argued,  might  be 
expended  to  better  purpose.  The  "school  of  hard  knocks" 
was  nature's  polytechnic,  and  it  alone  could  qualify  a 
boy  to  meet  successfully  the  duties  and  exigencies  of 
life.  When  his  companion  ventured  the  opinion  that 
while  any  man  with  tools  and  material  and  a  modicum 
of  native  wit  could  build  a  shack  that  would  answer  very 
well  as  a  protection  against  the  elements,  no  one  in  his 
right  mind  would  undertake  elaborate  plans  and  speci- 
fications for  a  modern  skyscraper  without  first  qualify- 
ing himself  in  a  thoroughgoing  way  for  that  character 
of  work.  "W-e-1-1,"  said  the  old  plainsman,  "well,  maybe 
not  a  skyscraper,  but  there  is  no  sense  in  putting  up 
such  high  buildings  anyway." 


In  the  early  days  of  Michigan  mining  the  cost  sheets 
did  not  entail  the  elaborate  accounting  that  is  required 
by  present-day  methods.  Nevertheless  the  operators  de- 
manded some  form  of  statement  showing  the  expense 
under  which  the  mine  was  producing.  The  following  is 
I'elated,  as  occurring  at  one  of  the  Menominee  range 
mines:  The  mining  captain,  a  Cornishman,  received 
word  from  his  head  office  to  send  in  some  information 
on  costs.  So  the  first  of  the  month  he  said  to  his  book- 
keeper, "Jimmie,  m'son,  'ow's  the  costs  commin'?"  "A 
little  high.  Captain,  a  little  high,"  replied  Jimmie.  "Lit- 
tle 'igh,  be  they.  Well,  m'son,  I'll  tell  'ee  wot  thee  better 
do.  Jus'  pull  out  price  o'  that  great  roll  'oistin'  rope 
thee's  got  in  ware'ouse."  And  the  month's  accounts 
went  in  with  a  fair  mining  cost.  Next  month — "Jimmie, 
m'son,  'ow's  cost  this  month?"     '  Well,  Captain,"  said 


Jimmie,  "They're  pretty  low  and  the  boys  did  fine." 
"Um-m,  low  be  they.  That'll  'ardly  do,  m'son.  Dam-me, 
I  think  thee'd  better  charge  up  that  there  bit  of  'oistin' 
rope." 


We  read  that  the  chairman  of  the  War  Industries 
Board  visited  the  President  last  week  to  obtain  his  de- 
cision respecting  the  price  for  nails.  It  is  mortifying 
that  our  commander-in-chief,  the  head  of  our  nation, 
who  has  more  actual  power  than  any  king  and  any 
premier  of  Europe,  is  obliged  to  concern  himself  with 
such  details.  But  we  wonder  why  the  President  gave  no 
attention  to  the  recent  deliberations  of  the  Confer- 
ence Committee  of  the  Senate  and  the  House,  which  dealt 
a  blow  to  the  business  aff'airs  of  the  country  and  accord- 
ing to  one  financial  student  "did  more  damage  to  the 
cause  of  the  Allies  than  did  the  Russian  socialists  in  the 
destruction  of  all  government  in  Russia  and  in  the 
break-up  of  Russia's  defense." 


Percy  Creampuff  Eclaire  is  at  his  old  tricks  again. 
Yes,  indeed,  the  same  Percy  that  wrote  "The  Bungle 
Book"  about  the  awful  conditions  at  the  corned-beef 
foundry.  This  time  Percy  seems  to  have  been  hobnob- 
bing with  a  bunch  of  coal-mine  employees  who  never 
heard  or  even  half  appreciated  what  a  jolly,  old  soul 
is  old  King  Coal  when  his  fiddlers  observe  the  rules  of 
harmony.  When  an  author  puts  on  red  goggles  and 
inks  his  typewriter  with  bile  it  is  silly  for  anyone  to 
look  in  the  product  for  a  rational  presentation  of  facts. 
Those  who  prefer  to  think  that  the  chief  delight  of  capi- 
talists is  to  make  miserable  the  lot  of  the  workers  would 
derive  great  comfort  from  such  a  book.  Responsible 
mining  men  who  read  it  would  do  so  only  through  curi- 
osity to  learn  the  nature  of  another  new  poison  gas. 
"King  Coal,"  through  a  curious  coincidence,  happens  to 
be  a  new  book  written  by  somebody  named  Upton  Sin- 
clair. As  we  never  heard  of  him  as  a  mining  man,  the 
title  may  be  misleading. 


I  was  recently  talking  with  a  man  close  to  the  British 
embassy  at  Washington,  says  a  writer  in  the  Boston 
News  Bureau,  and  he  said :  "Nothing  the  British  gov- 
ernment could  ever  do  would  be  too  much  for  the  house 
of  Morgan.  Their  business  was  done  for  us  with  extra- 
ordinary rapidity,  accuracy  and  economy.  They  shipped 
us  steel,  copper,  and  everything  else  in  a  most  mag- 
nificent manner.  That  Stettinius  buying  organization 
was  a  wonder;  Stettinius  put  his  cards  right  on  the 
table  and  was  fair  to  both  buyer  and  seller  and  he  saved 
us  both  time  and  money  but  the  saving  in  time  was  the 
great  thing  for  us.  It  is  a  pity  that  that  great  organiza- 
tion is  not  today  working  for  the  United  States  and  all 
the  allies.  As  to  profits,  I  do  not  think  Morgan  ever 
thought  of  them.  They  were  inconsiderable,  never  above 
I'^c  and  later  much  less,  but  Morgan  was  not  in  it  for 
profit.  Many  months  ago,  they  asked  us  to  release  them, 
which  we  were  very  sorry  to  do."  Lord  Northcliffe  says : 
"Mr.  Morgan  saved  the  British  nation  hundreds  of  mil- 
lions of  dollars  by  clever  buying  and  aided  the  success 
on  the  Western  front  by  the  splendid  way  his  firm 
financed  munition  plants.  I  regret  they  are  no  longer 
British  government's  purchasers.  The  buck  was  passed 
to  me." 
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Spelter  Production,  Jan.  1  to 
Sept.  30,  1917 

As  the  result  of  a  canvass  by  the  U.  S.  Geological 
Sur\-ey  to  ascertain  the  production  of  spelter  in  the 
United  States  during  the  third  quarter  of  1917,  C.  E. 
Siebenthal  estimates,  on  the  basis  of  returns  of  over  95 ''r 
of  the  production,  that  the  output  of  primary  spelter 
from  domestic  ores  was  132,700  short  tons  and  from 
foreign  ores  23,900  tons,  a  total  of  156,600  tons,  as  com- 
pared with  an  average  of  180,569  tons  per  quarter  dur- 
ing the  first  half  of  1917,  175,502  tons  per  quarter 
during  the  last  half  of  1916,  and  158,226  tons  per  quar- 
ter during  the  first  half  of  1916.  In  addition  to  the 
primary  spelter,  the  amount  distilled  from  skimmings, 
drosses,  etc.,  was  4400  tons,  as  compared  with  6000  tons 
in  each  of  the  two  quarters  preceding.  The  total  produc- 
tion for  the  first  nine  months  of  1917  was  444,267  tons 
from  domestic  ores,  73,457  tons  from  foreign  ores,  and 
16,550  tons  from  secondary  materials.  Returns  not  yet 
having  been  received  from  the  Robert  Lanyon  Zinc  and 
Acid  Co.,  and  the  Clarksburg  Zinc  Co.,  it  has  been  neces- 
sarj-  to  estimate  their  output  together  with  that  of  two 
secondary  plants.  The  stocks  of  spelter  at  smelteries 
Sept.  30  amounted  to  47,186  tons,  as  compared  with 
33,147  tons  June  30  and  17,598  tons  at  the  beginning 
of  the  year. 

The  zinc  content  of  zinc  ore  imported  into  the  United 
States  in  the  third  quarter  of  1917  was  15,000  tons,  and 
the  exports  during  July  and  August  of  spelter  made 
from  domestic  ores  were  16,800  tons  and  of  spelter  made 
from  foreign  ores  3000  tons.  The  number  of  idle  re- 
torts Sept.  30  was  64,626,  or  28 -"f  of  the  total  number 
of  retorts,  and  included  18  entire  plants,  several  of 
which  are  being  dismantled.  One  electrolytic  plant  also 
will  possibly  be  dismantled. 

It  is  evident  that  many  zinc  smelters,  loath  to  break 
up  their  labor  forces  while  there  was  a  probability  that 
Governmental  requirements  might  call  for  their  full 
capacity,  have  continued  smelting  when  it  was  no  longer 
profitable,  or  even  at  a  loss,  thinking  that  the  heavy 
orders  expected  when  this  country  entered  the  war 
would  eventually  be  placed;  but  it  is  also  evident  that 
this  unprofitable  production  cannot  much  longer  be 
maintained. 


Potash  from  Cement  Dust 

One-half  the  normal  consumption  of  potash  for  fer- 
tilizing can  be  produced  from  cement  plants  of  the 
country,  says  the  United  States  Department  of  Agricul- 
ture, in  a  recent  publication."  That  between  71,000  and 
75,000  tons  of  available  recoverable  potash — about  one- 
third  of  the  quantity  normally  consumed  in  the  United 
States — exist.s  in  the  dust  passing  through  or  retained 
in  the  flues  of  the  cement-manufacturing  plants  of  the 
country  is  indicated  by  analyses  made  by  the  Bureau  of 
Soils.  By  increasing  the  percentage  of  potash  volatil- 
ized, by  the  addition  of  .sub.stances  which  will  not  aflfect 
the  quality  of  the  cement,  the  recoverable  potash  in  flue 
dust  can  be  increased,  it  is  claimed,  to  more  than  100,- 
000  ton.s  annually,  or  nearly  one-half  of  the  normal  con- 
sumption of  potash  in  the  United  States. 

'Bull    S72.  U    a.  Dept    of  Afcriculture,  Washlnirton.    D.   C. 


Numerous  plants  have  installed  electrical-precipitatioi 
equipment  to  recover  the  flue  dust,  and  some  plantd 
are  reported  to  be  recovering  95 '^r  of  the  potash 
present  in  the  raw  materials  fed  into  the  furnaces.  The 
dust  recovered  in  the  flue  stacks,  connecting  kilns,  and 
precipitation  apparatus  carries  about  4.5 ''r  potash, 
while  that  recovered  from  the  precipitation  appar- 
atus itself  runs  about  119f  potash.  The  dust  may 
be  used  as  a  source  of  cement  material,  may  be 
disposed  of  as  collected  for  use  as  a  fertilizer  or  in 
fertilizer  manufacturing,  or  may  be  leached  to  prepare' 
concentrated  potash  salts. 


Chronolgy  of  Mining  for  the  Month  of 
October,  1917 

Oct.  1 — President  Wilson  signed  the  Potash  Bill. — 
Embargo  placed  by  Carranza  government  on  shipmen 
of  gold  and  silver  from  Me.xico. 

Oct.  5 — Bill  passed  by  Congress  providing  for  sus' 
pension  of  annual  assessment  work. 

Oct.   6 — Federal   Reser\'e   Board  arranged  to   suppl; 
necessary    amount    of   gold   to   permit   American    com 
panies  operating  in  Mexico  to  continue,  under  the  Ca 
ranza  embargo. 

Oct.  8 — American  Institute  of  Mining  Engineers  con 
vened  at  St.  Louis,  Mo. 

Oct.  9 — Strike  of  Aguila  Oil  Co.  employees,  started 
on  Oct.  4,  settled. 

Oct.  16 — President  Wilson  approves  site  of  nitrate 
plant  at  Muscle  Shoals,  near  Sheffield,  Alabama. 

Oct.  17 — Second  furnace  of  Bunker  Hill  &  Sullivan 
company  at  Kellogg,  Idaho,  placed  in  operation. 

Oct.  23 — Globe-Miami  strike  settled  through  effort.-; 
of  labor  commission  appointed  by  President  Wilson. 

Oct.  24 — Headquarters  of  Metal  Mine  Workers  aL 
Anaconda,  Mont.,  raided  and  strike  leaders  arrested  on 
the  charge  of  interference  with  copper  production. 

Oct.  30 — Labor  commission  arranges  settlement  of 
strike  in  Clifton-Morenci-Metcalf  copper  district,  in 
Arizona. — Labor  strike  reported  in  Texas  and  Louisiana 
oilfields;  about  9000  men  went  out. — I.  W.  W.  activity 
in  Tulsa,  Okla.,  oil  fields  reported. 


Mother  Lode  Copper  Mines  Co. 

A  report  for  seven  months  ended  Aug.  1,  1917,  of  the 
Mother  Lode  Copper  Mines  Co.  of  Alaska,  shows  that 
the  mine  produced  shipping  ore  until  Apr.  10.  except 
during  a  12-day  strike  for  a  wage  increase.  The  min^' 
was  temporarily  closed  following  Apr.  10.  pending  thr 
installation  of  machinery.  Excavation  for  an  under 
ground  compressor  chamber  and  hoist  room  was  begun 
on  May  4,  and  completed  at  a  cost  of  f3168.  Develop 
ment  in  the  mine  amounted  to  212  ft.,  making  a  totil 
of  8018  ft.  The  ore  reserves  in  sight  and  estimated, 
are  reported  as  follows:  Ore  broken  in  stopes  and  at 
millsite,  20,165  tons;  ore  intact  between  various  level.s, 
70,615  tons;  ore  on  dumps,  25.150  tons. 

Two  ore  zones  exist.  All  workings  are  at  present  in 
the  upper  zone.  The  lower  is  separated  by  a  500-ft. 
limestone  strata  from  the  upper  zone.  A  two-compart- 
ment vertical  shaft  will  be  sunk,  at  an  estimated  cost  of 
about  $25  per  ft.,  to  the  lower  zone  to  develop  ore  \ye- 
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tween  the  600-  and  800-ft.  levels.  A  tunnel  is  being 
driven  to  develop  the  upper  ore  zone  at  210  ft.  below 
the  Pittsburgh  Tunnel  level,  which  will  replace  the  pres- 
ent stub  tramway.  The  length  will  be  about  830  ft.  and 
the  estimated  cost,  $17.66  per  foot. 

A  concentrator  unit  will  be  installed  this  year  and  it 
is  planned  to  build  a  permanent  mill  next  summer,  with 
200-ton  capacity  per  day,  producing  about  30  tons  of 
50%  concentrates. 

The  power  plant  is  being  constructed  and  will  be 
equipped  with  a  338-hp.  boiler  using  oil  burners,  and 
two  Worthington  oil  pumps  connected  with  a  10,000-gal. 
supply  tank,  fed  by  a  4-in.  pipe  line,  1100  ft.  long,  from 
the  railroad  tank  cars  at  the  Mother  Lode  spur.  One 
steam  turbine  direct-connected  to  a  240-volt,  780-amp., 
two-phase  alternator  will  be  installed.  The  maximum 
output  of  this  plant  will  be  300  kw.  In  addition,  a 
warehouse,  wagon  road,  aerial  tramway,  three  double 
bridges,  12  single  truss  bridges,  16  log  bridges  and  34 
culverts  are  being  constructed. 


Brazil  May  Tax  Manganese  Ore 
Exported  to  United  States 

Government  officials  of  the  State  of  Minas  Geraes 
are  discussing  the  project  of  imposing  a  tax  of  about 
8%  on  all  manganese  exported  to  the  United  States,  the 
tax  to  be  put  into  effect  immediately.  The  present  tax 
levied  by  the  State  of  Minas  Geraes  is  4%,  which  it  is 
proposed  to  increase  to  S%.  It  is  also  said  that  a  fed- 
eral tax  will  be  levied  in  addition  to  the  state  tax.  The 
manganese  content  on  which  these  taxes  will  be  based 
has  not  been  learned.  The  American  Consul  General 
at  Rio  de  Janeiro  has  been  engaged  for  many  months  in 
an  effort  to  facilitate  the  movement  of  manganese  to 
the  coast.  In  spite  of  the  endeavors  of  the  Central  Rail- 
road to  move  as  much  manganese  as  ships  bound  for 
the  United  States  can  load,  the  movement  is  often  ac- 
complished only  with  great  delay.  Last  month  the  move- 
ment over  the  Central  Railroad  exceeded  for  the  first 
time  50,000  tons. 

Arrangements  concluded  in  1915  with  some  important 
producers  of  manganese,  fixing  for  them  the  price  of 
transport  at  six  milreis  a  ton,  will  expire  at  the  end  of 
December.  This  price  being  a  high  one,  it  is  proposed 
to  reduce  it  to  three  milreis,  and  it  is  suggested  that 
the  buyers  and  producers  of  manganese  furnish  the 
railroad  with  loading  facilities. 


,  Mining  Alaska  Coal 

The  Government  railway  has  tapped  two  or  three  pro- 
ducing coal  sections  of  southwestern  Alaska  that  are 
steadily  improving  in  quality  of  output.  According  to 
Coal  Age,  Secretary  Lane  is  quoted  as  stating  that  the 
coal  fields  already  opened  are  larger  and  richer  than  the 
Government  had  at  first  anticipated. 

Bituminous  coal  that  is  equal  to  the  very  good  quality 
produced  in  West  Virginia  has  been  uncovered,  and 
there  are  anthracite  fields  yet  to  be  reached.  Under  the 
improved  outlook  the  Government  is  to  continue  rail- 
road construction,  even  though  the  expense  of  materials 
and  labor  is  very  much  higher  than  estimated,  on  the 
theory  that  the  saving  to  the  Navy  in  using  Alaska  coal 
will  more  than  repay  the  increased  cost  of  railroad  con- 


struction. West  Virginia  navy  coal  now  costs  $14  to 
$15  per  ton  laid  down  on  this  coast;  Alaska  coal  of  good 
quality  can  be  loaded  on  ship  for  $4  or  $5  per  ton. 

The  Alaska  Railroad  Record,  published  by  the  engi- 
neering commission,  indicates  three  coal  areas  now  in 
process  of  development.  At  the  Eska  creek  mine,  bunk- 
houses,  a  powder  house  and  primer  house  have  lately 
been  completed,  and  also  a  loading  trestle  and  coal 
pocket  for  loading  engines.  An  office  building  has  been 
erected,  five  acres  of  land  have  been  cleared,  and  cot- 
tages are  under  construction.  Coal  is  being  taken  out 
of  the  Martin  coal  bed,  and  2905  long  tons  were  shipped 
to  Anchorage  in  September.  At  the  Chickaloon  mine  a 
crosscut  is  being  driven  and  permanent  improvements 
for  mine  operations  are  being  completed.  Around  each 
of  these  mines  a  little  community  of  schools,  business 
houses  and  cottages  is  growing  up. 

It  will  be  the  policy  of  the  Government  to  open  the 
mines  and  get  access  to  the  coal  as  rapidly  as  possible. 
By  late  spring  of  next  year  the  engineering  commission 
expects  to  be  able  to  deliver  coal  in  substantial  quanti- 
ties to  the  Navy.  With  a  $10  saving  on  each  ton  of  coal 
so  delivered,  Alaska  fuel  will  begin  paying  back  to  the 
nation  the  substantial  sums  advanced  for  the  develop- 
ment work. 


Saving  the  Coal 


The  Fuel  Administration  is  considering  limiting  the 
coal  supply  to  plants  manufacturing  so-called  "non- 
essentials." L.  A.  Snead  of  the  Fuel  Supply  Division, 
has  stated  that  regulations  are  soon  to  be  announced 
governing  the  limitations.  The  "Great  White  Way" 
of  the  big  cities  may  soon  be  darkened.  An  order,  it 
is  said,  will  soon  be  issued  that  all  unnecessary  outdoor 
lighting  must  be  discontinued  during  the  war.  At  the 
same  time  there  will  be  an  appeal  for  voluntary  curtail- 
ment of  indoor  lighting. 

An  ample  supply  of  fuel,  however,  has  been  promised 
to  steel  plants  working  on  war  orders,  some  of  which, 
it  has  been  reported,  were  about  to  close  down  for  lack 
of  coal.  To  meet  this  situation  the  Fuel  Administration 
will  modify  the  priority  order  under  which  large  quan- 
tities of  coal  are  moving  to  the  Northwest  and  divert 
to  steel  plants  "byproduct"  coal  needed  for  the  produc- 
tion of  coke.  Other  kinds  of  coal  will  do  as  well  for  the 
Northwest.  If  this  step  does  not  remove  the  shortage, 
plants  will  be  supplied  according  to  the  work  they  are 
doing  for  the  Government.  The  appointments  have 
been  announced  of  Wylie  B.  Bryan,  of  Louisville,  Ky., 
as  state  fuel  administrator  for  Kentucky,  and  of  W.  G. 
Bickelhaupt  of  Aberdeen,  S.  Dak.,  to  the  same  position 
in  South  Dakota;  also  for  Tennessee,  W.  E.  Meyer  of 
Nashville;  Missouri,  Wallace  Crossley  of  Jefferson  City; 
West  Virginia,  J.  Walter  Barnes  of  Fairmont;  Wyom- 
ing, Augustine  Kendall  of  Rock  Springs ;  and  for  Texas, 
Wylie  Blair  of  Dallas. 


Ferrouranium  Process  recently  patented  (U.  S.  Pat.  1,- 
240,056)  by  Louis  F.  Vogt  and  Robert  M.  Keeney,  assigned 
to  the  Standard  Chemical  Co.,  uses  fluorspar  as  a  flux.  Mr. 
Keeney  writes  that  no  other  fluxing  agent — as,  for  ex- 
ample, lime — could  be  used  because  all  the  uranium  passed 
into  the  slag;  also,  without  the  use  of  fluorspar,  the  output 
of  a  furnace  seems  to  be  considerably  less.  The  carbon  in 
the  production  can  be  controlled  down  to  about  2'^"  by  the 
amount  of  carbon  charged. 
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Personals 


William  B.  .McKlnlay  has  returned  to 
Cuba. 

Harry  J.  Wolf  examined  mangane.se 
and  silver  properties  In  Custer  County. 
Colo.,  recently. 

Hon  Martin  Burreil  has  been  appointed 
Canadian  Secretary  of  State  and  Minister 
of  Mines,  in  place  of  Hon.  Arthur  Meighen 

W.  H.  WriKht  has  completed  examina- 
tions of  placer  properties  m  Idaho  and 
will  return  to  Denver  about  the  middle  of 
November. 

Rndnlnhe  I..  .Aitassli,  president  of  the 
CauTmet  &  Hecla  Mining  Co..  has  returned 
To  B^?on  af"er  a  business  visit  to  the  mine 
in   Michigan. 

t  O  Howard,  a  consulting  mining  engi- 
neeV  of  Salt  Lake  City,  has  been  aPPoInt^,^ 
dian  of  the  School  of  Mines  of  the  State 
College     of     Washington. 

F  P  BB»»«-tt  has  been  appointed  super- 
intendent of  the  blast-furnace  department 
of  the  Cia  Fundidora  de  Fierro  y  Acero 
de   Monterey.    Monterey,   Mexico. 

J  R  Woodal.  manager  of  transporta- 
tion for  the  American  S"1<^'J'"/ /"^^,r^f 
fining  Co  in  .Mexico,  is  making  a  tour  oi 
the   various   smelteries    m    Mexico. 

I  Kwrenrr  Addicks.  consulting  metallur- 
gical engineer,  of  Xew  York,  has  gone 
W  Burma  to  make  a  metallurgical  ""fst'- 
gation   of   the  ores  of  the   Bawdwin  mines. 

J  B  Tvrrell  of  Toronto  will  shortly  sail 
for  England  in  connection  with  the  affairs 
of  the  \nglo-French  Exploration  Co.  and 
?he  CoiisSlidated  Mines  Selection  Co.  of 
London.  ,   .       . 

O  \  Shaw  has  resigned  as  assistant 
superintendent  of  the  Michigan  mine  in 
no?fhLrn  Michigan  to  become  represena- 
five  of  the  Denver  Rock  Drill  and  Ma- 
chinery  Co.    in   the   Michigan    iron    districts. 

S.  F.  Shaw,  mining  ^fj}neer  with  the 
\merican  Smelting  and  Refining  Co.  ^t  .h^ 
P^o    Texas,  has  completed  an  examination 

Tf  the  Santo  Domingo  "^>"«'  "%"  ^'tntonio' 
.V.    L.    and    has    returned    to    San    Antonio, 

"^"tvld  G.  Kerr,  vice  president  of  the 
United  States  Steel  C-orporation.  and  Mc- 
nilrrav  Shiran,  ore  agent  for  the  sami 
S>rporition  are  making  an  inspection  trip 
of  the  company's  holdings  on  the  Mesabi 
range.  .    ,. 

o  F  Jager.  who  recently  resigned  the 
position  of  smeltery  «"Pf '"'^"fj^"'  Vor  wa? 
de  Pasco,  Peru,  to  go  \o  V^ne\a.nd  ^or  war 
work,  has  been  appointed  on  /he  staff  or 
one  of  the  government-controlled  lead 
plants  in  London. 

Frederic  G.  Mo»e»  has  been  appointed 
hyd"metallurglst  at  the  Salt  Lake  City 
station  of  thi  United  States  Bureau  of 
Mines  He  has  lately  been  engaged  in  the 
installation  of  pneunnatlc  plants  in  the 
graphite   fields   of   Alabama. 

v.mA  II  WHIIamH.  president  of  the 
Victoria  Copper  Mining  Co.  of  Boston 
\Iass  Sydney  H.  Mlilett.  secretary,  and 
wnia^dS  Martin  and  A.  W.  Che.lerton 
"rectors,  recently  visited  the  company  s 
property   at    Victoria,    Michigan. 

H  DeWltl  Snillli  has  resigned  a.s  a.sslst- 
ant  manager  at  Kennec.tl,  Alaska,  for 
?he  Kenne?ott  Copper  '-"nioration  to  ac- 
cept the  position  of  superintendent  of  the 
mfnlng  department  of  the  United  Verde 
Copper   Co  ,    at    Jerome,    Arizona. 

R  N  Dlrfcman,  of  Chicago.  Is  on  profes- 
slon'al'  work  in  North  Carolina,  after  mak 
ing  examinations  at  Cobalt  and  dowganda 
l>ake,  Ontario,  followed  by  a  months 
absence  In  the  Far  West  »!,'•""?„  ^°'»»' 
Carolina   he   will   go  to   Butte,   Montana. 

MaJ.  O.rar  B.  Ferry.  R  f>.  R  ^  ■J'?'^,"'T'^• 
\y  general  manager  of  the  ^ukon  <.oUI  <  n^ 
Is  directing  the  formation  of  the  mining 
reKlment  for  the  first-line  service  lii  France. 
C  apt.  W.  H.  l-ander.  Is  In  charge  of  recruit- 
ing rani.  Norral  J.  WeUh  1»  training  one 
company  of  the  regiment  at  Camp  Meade. 
Maryland. 

r.  K.  Jodd,  of  the  mining  department  of 
the  School  of  Mines.  ''nXimhla  rnlverslt)-. 
hnn  been  apiwlnt.d  managing  editor  of  the 
■Bulletin"  of  the  American  Inslllule  of 
Mining  F.nglneers.  vi.e  H  A  nobln.son,  who 
reolgned  In  June  IT„f,  U  A.  Hoo.h.  who 
hRH  been  acting  temimrarlly  as  managing 
editor  since  Mr  Koblnson  resigned,  will 
resume  his  usual  dullen  In  I^ehlgh  I'nl- 
vemlty.  , ,     . 

M,  M.  rearlmBn.  rnrnierly  president, 
treasurer  and  gen.r.il  managrr  of  Pearl- 
man  Co,  Inc.  anil  Hie  ii.irksburg  7,lnc 
Co  nf  rinrkshurg.  \V  Vn  .  and  general 
manager  of  the   t*nlted   Zinc   .Smelting  Cor- 


poration of  New  York,  has  severed  his 
connections  with  the  above-named  com- 
panies and  established  himself  at  2  Rector 
St  New  York,  in  the  same  line  of  business, 
under  the  name  of  M.   M.    Pearlman  &  Co. 


Obituary 


George  T.  HoUoway,  an  eminent  British 
metallurgist  and  head  of  George  T.  Hol- 
lowav  &  Co.,  I^ondon,  died  in  England  qi 
Oct  "24  after  a  prolonged  period  of  ill 
health.  He  wa.s  graduated  by  the  Royal 
School  of  Mines  in  1886  and  entered  prac- 
tice as  a  consulting  metallurgist  and  as- 
saver  He  was  also  a  junior  demonstrator 
in'chemistrv  at  the  School  of  Mines  until 
1S97  In  1908  and  1909  he  was  a  juror 
in  metallurgy  at  the  Franco-British  Exhi- 
bition and  an  inspector  at  the  International 
Exhibition  He  was  later  appointed  by  the 
British  government  to  the  Ontario  -Nickel 
Commission  of  which  he  was  chairman  On 
completion  of  this  work  last  spring  he  re- 
turned to  England,  being  then  in  poor 
health  He  was  an  associate  of  the  Royal 
College  of  Science  and  vice-president  of  the 
Institution  of  Mining  and  Metallurgy.  He 
was  also  a  Fellow  of  the  Institute  of  Chem- 
istry and  of  the  Chemical  Society  and  a 
member  of  several  other  -scientific  and  tech- 
nical societies.  He  made  many  friends 
during  his  stay  in  Canada. 


Societies 


Canadian  Mining  Institute — The  Toronto 
branch  of  the  Canadian  Mining  Institute 
has  elected  the  following  executive  com- 
mittee •  E.  P.  Mathewson.  chairman, 
Reginald  E.  Hore,  secretary.  W.  -\.  Carlyle, 
Thomas  \V.  Gibson,  H  E.  T.  Haultaln.  R. 
\V  Leonard.  G.  G  S.  Lindsey,  James  Mc- 
Evov,  Dr.  Willet  G  Miller.  W.  E.  Segs- 
worth,   C.    E.    Smith   and   J     B     Tyrrell. 

Colorado  Metal  Miners  -VnKociatiou  will 
hold  its  fifth  annual  meeting  in  Denver 
early  in  January.  Some  of  the  topics  of 
discussion  will  tie:  Effects  of  war  condi- 
tions on  the  mining  industry  ;  flotation 
patents  and  pending  legislation  ;  ameliora- 
tion of  the  conditions  facing  gold  mining 
compaaies  due  to  Increased  cost  of  labor 
and  supplies;  silver  mining  and  its  future; 
new  impetus  given  prospecting  due  to  great 
demand  and  conseiiuent  rise  in  price  of 
various  metals  Steps  will  be  taken  to 
establish  closer  relationship  with  other 
similar  organizations  in  Western  stales 

American  Mining  Congrens  will  meet  it 
the  Hotel  -\stor.  New  York,  on  -Vov  15. 
1917.  for  the  purpose  of  electing  five 
directors  to  succeed  Walter  Douglas  of 
Arizona.  Carl  Scholz  of  Illinois,  S.  A^ 
Taylor  of  Pennsylvania,  Charles  S  Keith  of 
Missouri,  and  Ia  A.  Friedman  of  Nevada, 
whose  terms  of  office  expire  ;  also  one  direc- 
tor for  a  term  of  one  year  to  fill  a  vacancy. 
The  committee  on  nominations  has  selected 
the  same  men  as  candidates,  each  to  serve 
as  director  for  three  years:  also  John  T. 
Barneson  of  California  to  serve  for  one 
year. 

Colorado  School  of  Mines — The  board  of 
trustees,  at  a  meeting  held  on  Oct.  "9. 
elected  Dr.  Victor  C  .Mderso-i  president  of 
the  school.  The  board  also  .selected  a 
faculty  as  follows;  C  R  Burger,  professor 
of  mathematics;  M  F  Coolbaugh.  prof-ssor 
of  chemistrv  ;  W  J.  Hazard,  professor  of 
electrical  engineering;  J  L  Mor-se,  profea- 
.sor  of  mechanical  engineering ;  I.  A. 
Palmer,  professor  of  nu-lallurgy :  J.  C. 
Roberts,  professor  of  safety  engineering: 
C  C  Van  Nuys,  professor  uf  physics;  H. 
J  Wolf,  professor  of  mining;  Victor  Zlegler. 
professor  of  geology  and  mineralogy  ;  G  E 
F  .Sherwood,  associate  iirofessor  of  nuithe- 
matlcs ;  H  M  Showman,  assistant  profes- 
nor  of  mathemntk's  and  civil  engineering ; 
r  D  Test,  assistant  professor  of  chemistry  ; 
F  M  Van  Tuyl,  assistant  professor  of 
geology  and  mineralogy.  J  C  Ballar. 
special  extension  work:  J  C  Williams, 
assistant  director  experlinenlal  plant  The 
members  of  the  faculty  have  been  notified 
that  they  have  hpoii  elected  for  a  period 
of  one  year  from  Sept  1.  19 1 7  The 
.-fudent-feo  fund,  amounting  to  I.H.ROn. 
has  been  transferred  from  the  Rubey  Na- 
tional Bank  of  Golden  to  State  Treasurer 
nigglns 

Amerlran  Sorlrty  of  Cltli  Rnglnrem  held 
a  meeting,  on  Nov  7.  In  the  United  Engi- 
neering Building,  New  York  The  papers 
presented  for  discussion  were;  "The  Subsi- 
dence of  Muck  and  Peat  .Soils  In  Southern 
I^iiilslnnn  and  Florida."  by  Charles  W 
Okey.  and  "Pulsations  In  Pipe  Lines,  as 
Shown    by    Some    Recent   Tosm,"    by    H.    C. 


Vensano.  The  society  has  moved  its  head- 
quarters from  5'th  St.  to  the  fifteenth  Hour 
of  the  Ignited  Engineering  Building,  where 
its  reading  room   is  now  open. 

Srientifle  and  Industrial  Research  Coun- 
cil has.  through  its  recommendations,  caused 
the  Canadian  government  to  establish  20 
studentships  and  five  fellowships,  the  latter 
to  be  awarded  to  more  advanced  students 
who  have  completed  their  preliminary 
scientific  training  and  show  special  ability 
in  research.  The  holders  of  these  scholar* 
ships  will  follow  courses  of  study  speciallt 
applicable  to  research  as  required  for  the 
practicable  development  of  Canadian  in- 
dustries. A  number  of  appointments  have 
already  been  made,  those  obtaining  fellow- 
ships being:  A.  D  Hone,  M.  A..  University 
of  Toronto ;  A.  J  Walker,  B.  A..  Univer- 
sity of  Saskatchewan,  and  George  H.  Hen- 
derson. MA..  B  Sc  .  Dalhousie  University. 
In  order  to  get  in  touch  with  Pacific  Coast 
conditions  the  advisory  council  has  de- 
cided to  appoint  an  a.ssociate  committee  of 
representative  men  of  the  chief  British 
Columbia  industries  to  advise  with  them 
on  matters  coming  within  the  scope  of  their 
work   in   that  province. 


New  Patents 


United  States  patent  specification  listed 
below  ma-V  be  obtained  from  "The  engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.   each. 

Abrasive  Artirles,  Method  of  Making. 
Henry  Urtel,  La  Salle,  N.  Y.,  assignor  to 
The  Carborundum  Co..  Niagara  Falls.  N.  Y. 
(U.   S.   No.   1.243,783;   Oct.   23,   1917.) 

Cement — Process  for  the  Manufacture  of 
Cement,  etc.  Lucien  Paul  Basset,  Paris. 
France.  (U,  S.  No.  1,244,280;  Oct.  23. 
1917.) 

Chlorlnatlon — Process  for  Separation  of 
Gold  and  Silver  from  Minerals.  Ricardo 
Revcs.  Mexico,  Mexico.  (U.  S.  No.  1.243,- 
976:    Oct.    23,    1917.) 

Crushing — Liner  for  Tube  Mills.  Frank 
E.  Johnson,  Salt  Lake  City,  Utah,  assignor 
to  American  Manganese  Steel  Co.,  Augusta, 
Me.      (U.  S.  No.   1,243,742;  Oct.  23,  1917.) 

Drill — Hammer  Drill.  Dane  Spehar. 
Miami,  Ariz,  (U.  S.  No.  1.244.386;  Oct.  23. 
1917.) 

Klertrlr  Furnace  and  Method  of  Oper- 
ation. William  K.  Booth,  Chicago.  111.,  as- 
signor to  Booth-Hall  Co..  Chicago.  111.  (U. 
S.    No.   1.244.415;   Oct.   23.   1917) 

Fuel — Apparatus  for  Feeding  Pulverized 
Fuel.  John  E.  Muhlfcld.  Scarsdale.  N.  Y.. 
a.ssignor  to  Locomotive  Pulverized  Fuel  Co. 
(U.    S.    No,    1,243,753;    Oct.    23,    1917.) 

Fumare  for  Smelting  Ores.  Charles 
James  Beaver  and  Ernest  Alexander  Clare- 
mont,  Cheshire,  England.  (U.  S.  No.  1,- 
243,798  :  Oct.   23.   1917.) 

Ingot  Mold.  Harry  Suthann.  Middle- 
town.  Ohio.  (U.  S.  No.  1.243,779;  Oct,  21. 
1917.) 

Ingot  MoldB — Process  and  Apparatue  for 
Coating  Molds  for  Metal  Ingots.  Georfe 
Francis  Downs.  Buffalo.  ,V.  Y.  (U.  S.  Noe. 
1.243.717    and    1.243,718;    Oct.    23.    1917) 

Jig — ITnlversal  Jig.  John  J.  Hill,  Tono- 
pah.  Nev.  (U.  S.  No.  1,244,210;  Oct.  IS, 
1917.) 

I,ead  rigmeno.  Process  of  Producing, 
Alexander  S  Ramage.  Buffalo.  N.  Y.,  as- 
signor to  International  Color  and  ChemiOBi 
Co.,  Incorporated,  Detroit,  Mich.  (U.  & 
No.   1.243.762;  Oct.  23.   1917.) 

Metal   Coaling  —  Apparatus   for  Coatlni: 
Metal    Sheets.      James    H.    Caffrey.    Ben  v. 
Falls.     Penn..     assignor    to    Asbestos     Pi 
tected    Melal   Co..    Pittsburgh.    Penn.    <l*. 
.No.    1.243.808;  Oct.   23.   1917.) 

riarrr  Mining — Method  of  and  Appnratu.'' 
for  Placer  Mining.  Frank  E.  Hnwkesworth, 
I>os  Angeles,  Calif.  <U.  S.  No.  1,244,2'18: 
Oct.    23,    1917) 

Refrarlorirs — Comiwsltlon       for      Maki 
Flre-Brlck  and  Furnace-Linings      Robert 
Zell.   Birmingham,  Ala,  a.ssignor  to  Sllli.. 
lie   Refractories  Co.,    Irondale.   Ala.      (U 
No     1.244.27B;   Oct.    23.    1917.) 

Separator — Apparatus  for  Separating 
Concentrating  ores.  David  Cole,  More 
Ariz.      (U.  S    No    1.243.814;  Oct.   23,    191 

Niilphlden — Method      of      Reducing      s 
phldes.       Raymond     F      Bacon,     Plltsburk- 
Penn.,    assignor,    by    mesne   assignments,    i 
Metals  Research  Co.  New  York.  N.   Y.      (1 
S     No     1,243,681  ;   Oct     23,    1917  ) 

Tnngiitrn — Process     for     Extracting     Tn 
oxide  of  Tungsten   from    Its  Ores.      Ludv> 
Rosensteln,    San    Francisco,    and    Ernest 
SImonds,    Oakland.    Calif.       (U.    S.     No. 
244.082:  Oct.  2a,  1917.) 
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SAX  FRANCISCO — Nov.  1 
Evidence  of  Discovery  of  Gold  by  Mar- 
shall is  said  to  be  in  the  hands  of  Gov- 
ernor Stephens  in  the  form  of  an  admis- 
sion reported  to  have  been  nxade  by  Peter 
Weimmer  that  Marshall  picked  up  the 
first  piece.  So  that  is  apparently  settled. 
Now  if  the  controversy  between  the  Native 
Sons  and  Daughters  of  the  Golden  West 
and  the  remnant  of  the  Argonauts,  as  to 
the  exact  spot  may  be  settled,  the  historic 
fact  may  be  written  so  plain  as  to  preclude 
the  possibility  of  further  contention.  Of 
course,  the  little  boy  who  is  said  to  have 
really  found  the  first  nugget,  which  he  gave 
to  Marshall,  has  been  eliminated  from  the 
controversv  and  the  story  that  Richard 
Henrv  Dana  told  in  his  "Two  Years  Be- 
fore the  Mast"  should  be  obliterated  from 
the  minds  of  men  who  love  to  go  back 
in  history  beyond  the  days  of  '48.  Anyway, 
the  monument  will  be  put  in  presentable 
shape  and  a  new  highway  lateral  built,  so 
that  motor  car  tourists  may  see  the  manner 
of  man  who  "attracted  the  attention  of  the 
civilized  globe  to  California,"  as  a  local 
historian  puts  it. 

Bureau  of  Mines  Rescue  Car  No.  1  is  in 
California  and  will  remain  until  Dec.  4. 
The  itinerary  included  Berkeley  from  Oct. 
17  to  30,  where  there  were  lectures  and 
classes  for  the  benefit  of  professors  and 
students  of  the  University  of  California, 
employees  of  tne  Industrial  Accident  Com- 
mission, Bureau  of  Mines  employees  and 
their  wives.  The  lectures  were  by  Mr, 
Steidle  on  mine  gases  and  Dr.  Worley  on 
sanitation  and  welfare  work.  The  classes 
were  conducted  by  Mr.  Berry  and  Mr  Pyne. 
Motion  pictures  also  were  a  part  of  the 
program  at  the  University  as  they  will  be 
at  other  points  to  be  visited.  The  further 
itinerary  includes  Stanford  University  at 
Palo  Al'to,  Oct.  31  to  Nov,  6:  Martell,  the 
railroad  station  for  the  Mother  Lode  mining 
districts  in  Amador  County.  Nov.  7  to  20  ; 
Chinese  Camp.  Tuolumne  County.  Nov.  21 
to  27  ;  Angels  Camp.  Calaveras  County,  Nov 
28  to  Dec.  4.  The  car  will  return  to  head- 
quarters at  Reno,  Nev.,  Dec.  5  and  remain 
until  about  Feb.  10,  1918.  In  case  of  mine 
disaster  during  the  stay  of  the  car  in  Cali- 
fornia, it  can  be  reached  through  communi- 
cation with  H.  M,  Wolflin,  chief  mine 
inspector  for  the  Industrial  Accident  Com- 
mission, and  Robert  I,  Kerr,  secretary  of 
the  California  Metal  Producers  Association 
at  San  Francisco,  Edu'ard  Steidle.  mining 
engineer,  is  in  charge  of  the  car.  Instructors 
are  sent  also  to  mines  and  mining  camps 
off  the  railroad,  which  can  not  be  reached 
by   the  car. 

Shortaee  of  Oil-Drilling  Machiner.v  and 
materials  in  California  may  be  relieved  by 
cooperation  of  the  State  Council  of  Defense 
with  the  petroleum  comm.ittee  of  the  Na- 
tional Council  of  Defense,  according  to 
information  given  to  Governor  Stephens  by 
Max  Thelan,  president  of  the  State  Railroad 
Commission.  Mr.  Thelan  states  that  A.  C. 
Bedford,  chairman  of  the  petroleum  com- 
mittee, offers  to  cooperate  with  the  Cali- 
fornia defense  council  in  an  effort  to  find 
a  way  to  assist  the  oil  men  who  are 
unable  to  continue  drilling  on  a  scale 
demanded  by  the  present  shortage  in  oil 
storage.  While  the  production  of  the  fields 
is  being  fairly  maintained,  the  increase  in 
shipments  is  reducing  the  stocks  to  an 
alarming  extent.  In  the  last  two  years 
the  shrinkige  has  been  nearly  1.000.000 
l>bl.  per  month,  or  to  be  exact.  26.000.000 
bbl.  in  28  months.  And  this  shrinkage  is 
m  a  measure  due  to  the  shortage  in  drill- 
ing machinery  and  materials,  as  well  as 
the  high  costs.  It  is  true  of  course,  that 
the  withdrawal  of  lands  by  the  Government 
;ind  the  several  Federal  suits  that  have  tied 
up  thousands  of  acres  of  oil  lands,  are  re- 
sponsible for  much  of  the  inactivity  in 
drilling  :  but  these  causes  largely  affect  the 
larger  producers  who  are  better  situated 
and  can  obtain  drills  and  drilling  machinery 
more  readily  than  the  smaller  producers. 
The  drillers  are  practicing  the  closest 
•iconomy.  not  only  in  the  use  of  materials 
out  in  the  selection  of  ground  to  be  drilled. 
Mr.  Bedford  attributes  the  shortage  in 
drilling  materials  to  the  utilizing  of  Eastern 
plants  for  the  filling  of  war-munitions 
orders  That  is  plain  enough.  What 
California  wants  to  know  is  the  remedy, 
not     the     cause.       Unless     there     shall     be 


a  remedy  provided,  and  that  within 
reasonable  time,  the  shortage  of  oil  fuel 
will  become  a  menace.  Another  three  years 
of  the  present  rate  of  shrinkage  in  Cali- 
fornia will  reduce  the  available  supply  in 
this  state  to  zero.  There  is  some  compensa- 
tion in  the  report  of  a  new  gusher  develop- 
ment in  Montehello  field  in  Los  Angeles 
district.  The  Standard  has  brought  in  a 
new  well  which  flows  15,000  bbl,  a  dav 
and  is  reasonable  evidence  of  what  may  be 
expected  from  other  wells.  But  it  would 
require  10  such  gushers  to  make  an  ap- 
preciable improvement  in  the  storage 
supply.  The  shortage  is  considered  serious 
in  California  and  of  such  national  import- 
ance that  the  Government  can  not  afford 
to    ignore    it. 

BUTTE — Nov.    3 

Phillipsburg    Manganese    and     Silver    Ore 

shipments  now  average  from  350  to  400 
tons  daily.  This  amount  will  gradually  be 
increased  to  from  800  to  1000  tons  a  day 
as  fast  as  some  of  the  older  properties 
can  be  put  in  shape  for  development  and 
exploitation.  The  camp  is  experiencing  con- 
siderable activity,  due  not  only  to  the  great 
demand  for  manganese  ores,  but  also  to 
the  present  high  price  of  silver.  In  years 
gone  by,  the  district  was  a  large  silver 
producer. 

"Strike  Bulletin"  published  by  the 
strikers,  although  the  strike  is  a  thing 
of  the  past,  has  been  coming  out  now 
and  then  with  attacks  on  the  mining  com- 
panies of  Butte  and  the  men  who  are 
working  for  them,  with  the  obvious  object 
of  curtailing  the  production  of  copper.  One 
bulletin  stated  that  the  "workers  of  this 
countr.v  were  far  behind  their  brothers  in 
Russia  and  that  the  latter  had  overthrown 
their  old  government."  a  statement  taken 
to  mean  an  effort  to  arouse  a  revolutionary 
spirit  in  this  section.  These  utterances 
attracted  the  attention  of  the  United  States 
grand  jury  now  in  session  at  Butte  and 
a  number  of  witnesses  were  summoned  with 
the  idea  of  fixing  the  responsibility.  The 
witnesses  were  men  prominently  identified 
with  the  metal  mine  workers'  union  of 
Butte  and  Anaconda.  Five  men,  including 
Thomas  Campbell.  Daniel  Shovlin  and  A 
Maxwell,  were  subpa;na;d.  Oct.  26,  and 
subpcenees  for  a  dozen  more  were  secured 
since  then,  by  Foreman  Rowe  of  the  graid 
jury.  The  result  of  the  jury's  investigation 
has  not  been  announced  as  yet. 

Increase  in  Cost  of  Supplies  which  affects 
cost  of  copper  production  includes  mate- 
rials of  every  kind.  In  an  official  state- 
ment from  the  Anaconda  Copper  Mining 
Co.,  in  which  employees  are  urged  to 
economize  in  the  use  of  materials,  but  are 
also  advised  not  to  save  at  the  expense  of 
safety  or  efliciency,  attention  is  called  to 
the  constantly  increasing  cost  of  all  sup- 
plies. "Since  1914.  the  average  articles 
supplied  for  use  around  the  mines  mills 
and  smelteries  have  doubled  in  cost."  says 
the  statement.  "There  are  a  few  notable 
exceptions,  such  as  lumber,  lime  and 
cement,  but  the  price  on  these  has.  never- 
theless, increased  materially.  This  has 
been  a  spendthrift  nation.  The  extrava- 
gance begins  with  our  national  affairs  and 
extends  through  most  branches  of  life,  in- 
cluding the  waste  of  company  supplies.  It 
is  not  altogether  the  question  of  cost  of 
supplies  which  we  waste.  It  is  often  a 
question  of  replacement  at  any  price.  There 
are  assay  materials,  chemicals,  etc,  which 
are  imported,  some  of  which  today  can  not 
be  obtained  at  any  figure.  These,  in  some 
cases,  are  almost  necessary  for  the  opera- 
tions of  certain  of  the  company's  depart- 
ments. The  car  shortage  is  daily  growing 
worse  and  adds  its  contributio'n  to  the 
trouble"  Attention  is  called  to  a  few  of 
the  common  .supplies  used  in  the  mines. 
and  the  fact  that  dynamite  costs  twice  as 
much  as  it  did  in  1914.  and  that  even  fuse 
costs  50%  more.  Bar  steel  has  more  than 
doubled,  while  plate  steel  is  three  times 
what  it  was  three  years  ago.  Wire  rope, 
pipe  fittings  and  high-grade  oils  have 
doubled  in  price,  .\  foot  of  pipe  which  cost 
20c,,  three  years  ago,  costs  more  than  40c. 
now.  All  small  tools  have  doubled  in  price, 
and  so  have  bolts,  smeltery  brooms,  nuts, 
manila  rope  and  drill  steel,  while  all  as- 
bestos material  costs  three  times  what  it 
cost   before   the    war. 


S.ALT  L.AKE  CITY — Nov.  2 
Embargo     at     Two     Murray     Samplers    of 

the  Utah  Ore  Sampling  Co.,  which  has  been 
on  at  these  plants  for  about  six  weeks  or 
since  Sept.  4.  will  be  lifted  on  Nov.  5. 
Owing  to  the  high  price  of  metals,  a  much 
larger  tonnage  than  usual  was  sampled  dur- 
ing the  last  few  months.  Congestion  ensued. 
The  capacity  of  the  two  plants  together 
is  1000  to  1200  tons,  a  day.  At  times, 
there  have  been  as  many  as  170  cars  or 
upwards  of  8000  tons  of  ore.  in  the  yards 
awaitin.g  sampling.  The  accumulation  of 
ores  has  been  considerably  reduced  The 
Tintic  sampling  plant  of  this  company  is 
operating  at  capacity,  and  has  been  able 
to  keep   its   yards  clear. 

Reduction  in  Freight  Rates  on  low-grade 
copper  ore  between  Gold  Hill  and  Erickson, 
in  the  Deep  Cree.i  district,  and  Interna- 
tional has  been  granted  by  the  Public 
Utilities  Commission  to  the  Western  Pacfic 
R.R.,  operating  the  branch  line  into  that 
district.  The  railroad  filed  a  petition  with 
the  Public  Utilities  Commi-ssion  on  Oct.  26, 
and  in  granting  the  privilege,  the  usual 
30  days'  notice  required  by  statute  was  dis- 
pensed with.  The  reductions  are  as  fol- 
lows: On  $6  ores  from  Gold  Hill  to  Inter- 
national the  rate  will  be  $1.25  a  ton  as 
compared  with  a  former  rate  of  $175:  on 
$8  ores.  $1,85  as  compared  to  $2,50;  $10 
ores.  $2  instead  of  $3  a  ton  :  and  on  $15 
ores,  $3  instead  of  $3  50  The  railroad 
hopes  by  these  reductions,  which  will  al- 
low the  moving  of  such  low-grade  ores  as 
can  be  mined  at  a  profit  at  present  prices 
but  which  with  normal  freight  rates  and 
prices  would  not  'oe  handled,  to  encourage 
greater  production  of  ores  as  well  as  t»ie 
opening  of  new  properties,  expecting  itself 
to  benefit  through  the  resultant  increase 
m    the    tonnage    transported, 

DENVER — Nov.   2 

Oil  Survey  of  Colorado  is  being  urged 
upon  the  Governor  and  members  of  the 
state  council  of  defense,  with  the  view 
of  determining  those  regions  which  are 
likely  to  contain  oil.  This  movement  is 
stimulated  by  the  rapid  development  of  the 
oil      industry     in     the     neighboring     states 

Pi"nn"?,5n"i''  '^^'  **"'  V^^^^'  a  fund  of  about 
$100,000  has  been  accumulated  by  the  state 
in  fees  for  the  inspection  of  oils"  and  gaso- 
line, and  it  is  suggested  that  this  fund  be 
made  available  for  use  in  connection  with 
the  proposed  oil  survey.  The  idea  is  re- 
garded favorably  by  the  defense  council 
and  It  is  likely  that  the  matter  will  be 
given  serious  consideration  in  the  near 
future.  Oil  statistics  available  in  Denver 
indicate  that  only  about  S'%.  of  all  the 
oil  inspected  in  Colorado,  during  the  vear 
1916.  was  produced  within  the  state 
Geologists  state  that  there  are  many  dis- 
tricts in  Colorado  which  are  favorable  to 
the  occurrence  of  oil.  It  appears  that  the 
present  limited  information  relative  to  the 
state's  oil  resources  is  having  the  effect  of 
greatly  retarding  the  development  of  the 
Gil  industry  within  its  boundaries. 

W.\I,L,4CE.  IDAHO — Nov.  2 
Bunker  Hill  Ore  Reserves  and  other 
interesting  conditions  in  the  mine  and  the 
problems  involved  in  its  economical  opera- 
tion are  reviewed  by  President  F  W 
Bradley  in  the  company's  answer  to  th<> 
American  Smelting  and  Refining  Co  's  suit 
for  breach  of  contract,  soon  to  be  heard 
at  Portland.  Ore.  Mr  Bradley  stated- 
"Defendant's  last  annual  reiMrt  shows  ore 
reserves  blocked  out  totaling  3.453.146  tons 
with  bottom  level  of  mine  in  the  best  ore- 
body  that  it  has  ever  enjoyed.  As  this  is 
eight  years'  life  at  present  rate  of  output 
with  geological  conditions  in  favor  of  many 
years  of  additional  life,  defendant  is  fully 
justified  in  increasing  the  efficiency  of  it's 
plant  ill  order  to  fortify  itself  "  against 
periods  of  low  prices  for  lead  This  in- 
crease of  efficiency  is  economically  neces- 
sary with  the  growing  depth  of  the  mine, 
because  of  the  continual  expenditure  for 
shafts,  sinking  machinery,  pumping  ma- 
chinery, etc.  It  would  be  unwi.se  for  us  to 
spend  further  amounts  on  the  old  water- 
concentrating  plants  in  face  of  the  continual 
progress  being  made  in  the  art  of  metal- 
lurgy. In  this  line  of  progress  the  fire  con- 
centration now  installed  in  the  shape  of  our 
smelting  plant  is  a  step  in  advance  over 
water-concentrating  practice  for  our  spe- 
cial conditions.     So  the    wet  process'  meth- 
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od  of  concentration,  a.reaay  chemically 
worked  out.  but  not  yet  commercially  de- 
veloped, promises  to  be  a  .-step  in  advance 
over  fire  concentration.  This  is  because 
the  'net  proces.s'  concentration  will  not 
only  give  us  metallic  lead,  but  it  will  enable 
us  to  recover  some  of  the  other  metals  con- 
tained in  our  ores  that  it  is  not  possible  to 
recover  commercially  by  fire  concentration." 
Star  Mining  Co.'s  Snit  against  the  Fed- 
eral Mining  and  Smelting  Co  was  called 
in  the  Vnited  States  court  for  the  district 
of  Idaho  on  Thursday.  Nov,  1,  Judge 
Frank  S.  Deitrich  having  called  a  special 
session  in  this  city  for  the  purpose  The 
Issues  involved  have  heretofore  been  given 
in  the  •■Journal."  In  his  opening  statement. 
John  P.  Gray,  of  counsel  for  the  Star, 
outlined  the  contention  of  the  plaintiff  and 
stated  he  expected  to  prove  that  the  de- 
fendant company,  in  the  operation  of  the 
Morning  mine,  had  trespassed  upon  the 
Evening  Star  and  Mary  R,  fraction  claims 
of  the  plaintiff  and  had  wrongfully  removed 
therefrom  a  large  amount  of  ore.  Having 
established  this,  the  matter  of  damages  and 
value  of  the  ore  thus  e.xtracted  would  be  tak- 
en up  later.  Judge  A  Marshall,  of  Salt 
L^ke  City,  who  made  the  opening  statement 
for  the  Federal,  stated  that  there  would 
be  no  dispute  over  the  allegation  of  plain- 
tiff that  defendant  had  entered  upon  and  ex- 
tracted ore  from  ground  beneath  the  surface 
boundaries  of  the  Evening  Star  claim  ;  this 
he  admitted  and  stated  that  in  doing  so 
defendant  was  go\"erned  by  the  law  of  extra- 
lateral  rights,  and  that  he  expected  to 
prove  that  the  vein  containing  the  ore- 
bodies  in  question  was  identical  with  the 
vein  that  has  its  apex  within  the  boundary 
lines  of  the  Grouse  and  Iron  Crown  claims, 
the  property  of  the  defendant.  The  issue 
was  thus  made  clear  and  it  devolved  upon 
the  Federal  company  to  prove  its  conten- 
tion, and  the  taking  of  testimony  in  behalf 
of  the  defendant  proceeded  at  once.  Among 
the  prominent  ertgiineers  and  geologists  who 
aie  here  to  testify  in  the  case  are  the 
following;  For  the  Federal — Waldemar 
Lindgren.  formerly  of  the  United  States 
Geological  Survey ;  Joseph  Barren,  profes- 
sor of  geology.  Yale ;  Milnor  Roberts,  pro- 
fessor of  geology.  University  of  Washington, 
Seattle :  H.  A.  Buehler.  professor  of  geology, 
Missouri  School  of  Mines.  Rolla ;  J  R. 
Fmlay.  mining  engineer.  New  York  For 
the  Star — Horace  V.  Winchell.  geologist, 
Minneapolis;  C  K  Leith.  special  geologist. 
University    of    Wisconsin,    Madison ;    Albert 


Burch.  mining  engineer.  San  Francisco: 
Walter  Wiley.  mining  engineer,  Los 
Angeles ;  Stanly  A.  Kaston.  mining  engi- 
neer, manager  of  Bunker  Hill  &  Sullivan, 
Kellogg ;  Oscar  Hershey.  mining  geologist 
for  Bunker  Hill  &  Sulivan.  Kellogg;  George 
Huston,  mining  geologist,  Mullan,  Idaho  In 
addition  to  these,  there  are  numerous  local 
engineers,  practical  prospectors,  miners  and 
others  of  wide  experience  in  mining  in  this 
district  who  will  be  called  on  both  sides. 
The  trial  is  expected  to  occupy  about  two 
weeks  and  is  expected  to  develop  technical 
points  of  much   interest. 

CAIA'MET,    MICH. — Nov.    3 
Men    .Are    Earning    $.5..50    anil    $6    per    day 

in  many  instances  in  the  Michigan  copper 
mines,  and  as  a  result  the  contract  system, 
against  which  the  old  Federation  of  Miners 
presented  so  much  argument  during  the 
strike  times  of  i;il.1-1914.  is  proving  popu- 
lar Kven  trammers  are  making  high  and 
unheard-of  pay  for  their  class  of  labor. 
They  are  also  permitted  to  work  on  con- 
tract and  many  are  getting  as  high  as 
$4  50  to  $5  per  day.  it  is  said  The  mines 
of  this  district  now  employ  approximately 
L'O.OOn  men  Mechanical  equipment  for 
handling  labor  in  a  great  many  kinds  of 
work  h.is  replaced  man  power,  but  still 
more  men  are  needed. 

Ore  Shipments  from  Marquette  district 
will  amount  to  2,900,000  tons  in  round 
numbers  for  the  year  ended  Nov.  1,  being  a 
decided  decrease  from  the  previous  year. 
Approximately  170.000  tons  of  ore  was  for- 
warded from  the  Marquette  and  Presque 
Isle  ore  docks  in  October  The  Lake 
Superior  &  Ishpeming  dock  forwarded  360,- 
000  tons  and  the  South  Shore  dock,  101,- 
844  tons  in  October.  To  Nov.  1.  the  Pres- 
que Isle  dock  shipment  was  2.233.278  tons 
and  the  South  Shore  dock  shit>ment,  637,- 
3S2  tons.  These  figures  compare  with  a 
shipment  to  the  corresponding  date  last 
vear  of  2,912.702  tons  for  the  Presque 
isle  dock  and  836.254  for  the  South  Shore, 
a  total  of  3,748,956  tons  Thus  the  move- 
ment for  1917,  to  Nov.  1  is  nearly  900.000 
tons  short  of  what  it  was  at  a  correspond- 
ing date  last  year.  The  remaining  four  or 
five  weeks  of  the  season  are  not  likely  to 
decrease  much  of  this  shortage,  even  it 
a  still  further  failing  off  does  not  occur. 
What  the  docks  will  be  able  to  accomplish 
during  the  remaining  weeks  will  depend 
on  weather  conditions.  So  far  there  has 
not    been    much     trouble    with     frozen     ore. 


but   from    now  on    it   is   expected   to   he   ,in 
obstacle   to   the   quick   dispatch   of  boat- 

VIRGIXI.A.  MINN. — Nov.  3 
Bnrean  of  Mines  Rescoe  Car,  assipnfd 
to  the  Lake  Superior  district,  arrivfil  .it 
Virginia.  St.  Louis  County,  and  wa.-^  at 
Gilbert  and  the  Lincoln  mine  until  not 
27,  when  it  was  transferred  to  the  head- 
quarters of  the  Oliver  Iron  Mining  Co. 
where  it  will  remain  for  two  weeks.  .\ 
meeting  of  Safety  men  with  A.  M.  Gow. 
presi.Jing  was  to  be  held  on  Nov.  1,  for 
discussion  of  various  types  of  rescue  ap- 
paratus, especially  in  regard  to  the  helmet 
t.\'pe.  probably  because  it  was  found  thai 
during  the  Cuyuna  fires,  that  the  Hibbine 
apparatus  was  not  in  the  best  workins. 
order. 

JOPl.IN,  MO. — Nov.  3 
Five-Million-Uollar  Deal  was  reported  to 
have  taken  place  when  Texas  and  Okla- 
homa men  purchased  the  two  mills  of  tha 
St.  Louis  Smelting  and  Refining  Co  to- 
gether with  a  lease  on  the  companv's  16- 
acres  of  land  about  one  mile  east  of  Picher. 
Okla..  and  in  addition.  1240  acres  of  leases 
about  half  a  mile  further  east  I 
announced  that  the  new  owners  expect  V) 
start  construction  of  seven  new  concentrat- 
ing plants,  mill  sites  already  having  been 
selected  from  drill  showings.  It  is  also 
stated  that  the  new  company  proposes  . 
build  a  zinc  smeltery  and  on  some  of  its 
properties  will  erect  homes  of  better  con- 
struction  than  any  put   up  so  far. 

Water  Power  Inntead  of  St«am  will 
used  in  the  North  .\rkansas  field,  if  th< 
efforts  of  the  Standard  Zinc  Co.,  which 
operating  at  the  mouth  of  Ingram  Creel 
on  Buffalo  River,  are  succe.ssful.  Th« 
Standard  company  has  recently  ordered 
water-power  survey  to  be  made.  Despit* 
the  fact  that  there  is  a  large  area  of  tim 
ber  land  in  the  north  Arkansas  mir 
field,  and  it  can  be  obtained  cheaplj 
enough  as  it  stands,  the  inability  to  ge 
wood  choppers  has  made  the  cost  of  woo< 
almost  prohibitive.  Coal  is  not  even 
cheap  or  obtainable  as  wood,  and  lack 
available  fuel  has  held  back  developmen 
of  the  entire  field  considerably.  It  is 
the  hope  of  relieving  this  situation 
H.  Sour,  manager  of  the  Standard  Zin( 
Co .  recently  employed  Professor  Glad 
son  of  the  -State  University  at  Fayettevill( 
to  m.ike  a  survey  of  the  company's  watei 
power,  in  the  hope  that  the  latent  power  o 
this    kind   is   sufficient    to   operate    the    mill 
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,\1..\Il.\MA 

Jefferson    County 

GULF  STATliS  STKEL   (Birmingham)  — 

Concrete    lining   of    slope    of    Shannon    mine 

completed     to     1200-lt     depth        Pennanent 

surface  equipment  being  installed. 

ARIZONA 

Corhlae    County 

LABOR  TROUBLES,  such  as  still  exist 
In  Warren  district,  will  be  settled  by  an 
agreement  between  operators  and  men  to  bo 
effected  by  Presidenl's  Mediation  Commis- 
sion, according  to  BIshce  reports  The 
terms  will  be  similar  to  the  agreement 
effected  in  the  Globe-Miami  and  other 
Arizona   districts 

COMMONWEALTH  (Pcarce)  —Milling 
machinery  .sold  to  United  Verde  Copper  Co 
being  rerhoved  A  T  Smith  recovering  sil- 
ver from  old  tailings  ('ro.s.«cut  started  on 
.'iOO-ft  level  for  continuation  of  orcbody 
found    on    surface. 

(ilia    County 

MI.XMI  (Miami) — Output  for  October 
amounted  to  2. 67.1. "75  lb  compared  with 
l.»OD,O0A  lb.  In  September  and  4.gB9,443 
In   October.    1917. 

Mohave    Counir 

COPPER  AGE  (Chloride) — Opernled  by 
yVrlzona  Ore  Kedurtlon  <'n  Will  replnco 
ball  mill  with  mils  Steimi  plant  for  gen- 
erating electric  energy  being  Installed.  B. 
E     Northrop,    superintendent 

(!OLr)E.">J  HA.MMER  (Chloride)  —  In- 
stalling holdt.  ronipressor  and  full  equip- 
ment. Ore  Is  gold-lend-zinc.  Adit  Jnn  ft. 
long  shows  oreshoot  of  good  average  width. 
K     C     Smith,    manager 

T)IANA  (Chloride)— Oreshoot  S  ft  wide 
After  lateral   extent  of  shoot  known  cross- 


cutting  will  be  continued  for  north  vein, 
opened  from  200-ft  level  of  shaft  Vein 
cut    13   ft.    from  shaft   is   not  princii)al   vein. 

KEYSTO.NE    (Chloride) — Remodeled    mill 
working  silver  ores  on  dump.      Water  ques- 
tion solved.     Believe  mining  will  he  resumed 
soon.     F.  W.  Sherman,  superintendent. 
Pima     County 

McANENY  PLACER  (Tucson) — Trustees 
of  O  B.  McAneny  estate  petitioned  court 
to  .sell   placer  to  A.   J    Taylor,  of  Denver 

BLACK      PRI.VCE      (Tucson)  —  Leasers 
ojjened  high-grade,  lead-copper  ore  ;  prepar- 
ing   to    ship       Situated    80    miles   southwest 
of    Tucson.    In    Quijotoa    district. 
IMnai     County 

RAY  LEAP  (Ray)  —  Shipped  20  cai^ 
high-grade  lead  ore  in  September. 

ARIZONA  CORONADO  (Price) — Situ- 
ated two  miles  south  of  Reymert  mine;  is 
shipping  to  Wickenburg  Two-compartment 
shaft   being  sunk,   now    106   ft.   deep. 

PI.VAL     CO.VSOLIDATEO     (Price) — Rc- 

fialrlng  road  from  rtilne  to  railroad  for  haili- 
ng and  large  force  started  at  mine.  Re- 
cent l.v  taken  over  by  F.  C.  Armstrong  and 
assof'iates 

ARIZONA  IIEKCUI.ES  (Kelvin)— Heav- 
ier parts  of  two  Mcintosh  &  Seymore  nie.sel 
engines  arrived  Forms  for  ore  bins  at  mill 
completed  anil  also  power  line  from  plant 
at   mill  to  mine,   six   miles  distant. 

YavapHl    County 

BJn  LEDGE  (Mayer) — Crosscut  on  the 
42G-ft.  level  cut  15  ft  of  ore.  Considered 
the  extension  »»f  orehody  encountered  on 
SOO-ft     level 

JEROME  VEIIDE  (Jerome) — According 
to   company    report    no    large    orehodies   yet 


developed  but  pay  ore  recently  followed  for 
58  ft  above  900-ft.  level  and  140  tons 
shipped    to    smeltery 

ARKANSAS 
Boone     County 

RESIN  JACK  (Zinc) — Formerly  operated 
by  D  G.  &  B  Mining  Co  recently  pur- 
chased bv  Ire  Doane      In  steady  operation 

HARRISON  MINI.VG  AND  MILLING 
CO.  (Harri.son)  —  I..ease  of  300  acres  pur- 
chased by  W  O  Krueger.  of  Harrison  .ind 
E.  H.  Mills,  of  Springfield.  Mo  Opened 
zinc  ore;  equipped  with  100-ton  mill  New 
company  known  as  Krueger-Mills  Mining 
Co.  Will  Improve  mill  and  install  new  sur- 
face equipment. 

Clarion    County 

COWAN  BARRENS  (  Yellville) — Optioned 
by  W.  E  Layton.  anil  Zimmerman  /t 
Schofleld ;  will  test  fleep  ground  for  zinc 
ore;  contracted  for  diamond  drilling  with 
Moore  Bros.,  of  .stone.  Ark  Situated  be- 
tween Rush  and  Hall  Mountain  CAinps. 
C.AMKORNIA 
Amador    County 

PLYMOUTH       CONSOLIDATED       (Ply. 
moulh)  —  Report   for  Septenil>er  shows: 
treated   was   10.400   tons  estimated   to  yiald. 
including     concentrates.     J62.847  ;     wnrkliu 
expenses,  $30,083  ;  development  expcndllur 
J4996  ;    surplus,    J17.76S 

ARGONAUT  (Jackson) — Cable  for  hoi 
whl>'h  lifts  water  from  39«n-fl  level  r- 
centlv  parted  about  60  ft  from  skip,  droi- 
ping  skip  filled  with  water.  700  ft  Cah 
had  been  recently  examined,  and  no  weal. 
ncss  found 

null*     Connty 

NATOMAS  CO  (Orovllle) — Reported  re- 
sult of  redredging  by  Feather  No.   1  dredge 
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warrants  continuance  during  life  of  dredge. 
Much  gravel  excavated  is  from  ground  un- 
touched by  former  operations  but  some 
dredged  ground  said  to  yield  a  fair  return. 
In  the  early  days  a  good  deal  of  low- 
grade  gravel  was  passed  over  as  being  un- 
profitable. 

SURCEASE  (Oroville) — Being  explored 
by  Goldfield  Consolidated  Mines  Co.  Will 
develop  for  about  six  months  before  deciding 
upon  permanent  operation. 

Contra  Costa   County 

MOUNTAIN  COPPER  CO  (Martinez)  — 
Smeltery  labor  strike  ended  quickly.  Wages 
raised  voluntarily  to  $3  for  comnton  labor, 
but  16  men  demanded  more.  Upon  threat 
of  discharge   thev  returned  immediately. 

BUTTERS  ELECTROLYTIC  ZIXC  SYX- 
DICATE  (Richmond) — Operating  old  Pey- 
ton Chemical  Co.  property.  Employing  30 
men  in  construction  work  and  expect  to 
start  Jan.  1,  1918.  Will  make  products 
other  than  zinc.  R.  ^V.  French,  of  Oak- 
land,   manager. 

PACIFIC  POTASH  PRODUCTS  CO. 
(Richmond) — Permitted  to  is.'iue  to  Henry 
Michel  and  eight  associates.  600  shares  at 
$100,  for  formulas  for  making  bichromate 
of  potash,  caustic  potash  and  permanga- 
nate, and  equipment  and  operation  of  Rich- 
mond C^hemical  Co.  plant  to  be  leased. 
Shares  in  escrow. 

Eldorado    County 

FOREST  FIRES  about  Ham's  Station  on 
Alpine  State  highway  extending  into  Ama- 
dor County,  burned  25.000  acres,  including 
lands  of  Eldorado  National  forest.  Timber 
damage  in  canyons  large.  Now  under  eon- 
trnl.  Bottle  Hill  Are  In  Georgetown  district 
also  under  control  About  3000  acres  of 
government  and  railroad  lands  damaged. 
Inyo    County 

BUNKER  HILL  (Bishop) — Being  devel- 
oped bv  Base  Metals  Mining  Co  composed 
of  Los"  Angeles  and  Puente  men.  High- 
grade  ore,  from  development,  hauled  3  9 
miles  bv  motor  trucks  to  Southern  Pacific 
station  "at  Zurich,  Most  of  ore  from  old 
dumps.  Situated  on  eastern  slope  of  White 
Mountains.  Aerial  tramway  of  Salines 
Valley  Salt  Co.  may  be  made  a  common 
carrier.  Harold  E.  Robinson,  superin- 
tendent. 

Kern     County 

YELLOW  ASTER  (Randsburg) — Mill 
improvements  completed. 

Nevada    County 

SNOW  POINT  (Moore  Flat) — Sinking 
shaft  to  tap  gravel  during  winter  Expect 
to  reach  channel  at  350-ft.  depth,  ^^^litney 
Construction  Co.  operating  with  20  men. 
George  Hagerty,  manager. 

Placer     County 

BALTIMORE  (Forest  Hill) — Guy  Wil- 
liams, former  foreman,  pleaded  guilty  of 
"high-grading"  a  total  of  $7500  ;  granted 
probation  upon  agreement  to  pay  back  the 
amount. 

PACIFIC  GOLD  DREDGES  being  re- 
moved from  middle  American  River,  east 
of  Auburn,  as  dredging  is  completed,  to 
north  fork  of  American  River,  north  of 
Auburn  where  several  bars  have  been  pros- 
pected. 

Plnmas    County 

GOLDEN  EAGLE  (Quincy) — Cleanup  at 
placer  mine  at  headwaters  of  Croquette 
Creek,  east  of  Granite  basin,  amounted  to 
5s  oz.  in  addition  to  $250  in  specimen 
nuggets. 

McCarthy  (Quincy) — Chrome  mine 
idle  at  present,  but  large  deposit  said  to 
have  been  opened.  Pack  animals  will  be 
u.~ed  to  carry  ore  to  top  of  hill  and  w-agons 
or  trucks  will  haul  to  Quincy  Junction. 

BURCH  (Greenville) — Xoble  Electric 
Steel  Co.  completed  road  from  Dixon  Can- 
>■' in  to  this  manganese  mine,  situated  above 
Iiidian  Falls.  Ore  will  be  shipped  to  the 
smeltery  at  Heroult,  in  Shasta  County. 
Sha.'ita     County 

MOUNTAIN  COPPER  CO.  (Keswick)  — 
L  ibor  situation  improving:  about  90';  of 
n  'Tmal    force   employed. 

Siskiyou    County 

CONCRETE  DAM  across  Elk  Creek  in 
happy  Camp  district  to  be  completed  about 
nMddle  of  November  by  Harry  Wilson.  W, 
E.  Bishop  and  Elmer  Michaelson,  Water 
to  be  stored  for  use  in  placer  mining, 
liam  will  be  70  ft.  long  and  28  ft.  high, 
■with  50-ft.  width  at  base.  Water  will  be 
IS  ft.  deep  at  wall,  and  J  mile  upstream 
about  10  ft.  deep.  Automatic  gates  de- 
signed by  Harry  Wilson  will  be  installed; 
niay  be  opened  separately  or  all  together. 
Tuolumne    County 

STINCHFIELD  VS.  BUCKEYE  (Sonora) 
— Suit  commenced  for  $20,000  balance  due 
from   sale   of   property    to    Buckeye   Mining 


Co.  by  Andrew  W  Stinchfield  and  F.  L. 
Mitchell:  $5000  has  been  paid.  Table 
Mountain    Mining   Co.    included    in   suit. 

MOH.AWK  (Sonora ) — T\\  o-compartment 
shaft  70  ft.  deep;  will  crosscut  at  200  ft. 
Situated  near  Gold  Hill  in  Smith  Flat  dis- 
trict.    Frank  Raymond,  owner. 

COLORADO 
Boulder    County 

NIL  DESPERANDUM  MINES  (Box  298, 
Boulder) — Plant  situated  near  Sunshine. 
Air  compressors  and  electric  power  installed 
since  Sept.  1.  Sinking  winzes  about  300 
ft  apart  on  two  orebodies  to  be  connected 
every  75  ft.  by  drifts.  Drifting  on  lower 
tunnel  and  driving  crosscuts  to  hanging 
wall  vein.  Acquired  Inter-Ocean  ntine  last 
summer,  said  to  have  200,000  tons  reserve 
of  low-grade  ore.  Intend  to  erect  100-ton 
mill  using  flotation  during  1918.  Ore  is 
telluride   of  gold. 

Hinsdale    County 

HIDDEN  TREASURE  (Lake  City) — 
Being  overhauled;  shipping  lead-silver  ore. 
Situated    in   Henson    Creek  section. 

GOLDEN  FLEECE  (Lake  City) — Oper- 
ated under  lease  by  Salt  Lake  company. 
Mill   remodeled,    using   flotation. 

Lake   County 

MATCHLESS  (Leadville)— Fryer  Hill 
property  will  be  reopened.  Retimbering 
shaft. 

HARRISON  REDUCTION  CO,  (Lead- 
ville)— Slag  dump  of  Harrison  Ave.  smelt- 
ery will  be  retreated.  Hoist  and  skip  in- 
stalled. 

Ouray    County 

MOUNTAIN  TOP  (Ouray)— Tramwav  to 
Governor  Basin  will  be  built,  bridging 
dangerous  slide  zone,  and  permitting  winter 
operation.  Mill  is  entirely  underground  to 
avoid    snow-slide    danger. 

CALLIOPE  (Ouray) — Development  in 
upper  quartzite  opened  ore  ;  installing  elec- 
tric-driven compressor  plant.  Power  line 
extension  will  be  made  from  Western  Colo- 
rado Power  Co.'s  line  at  Bachellor  switch. 
C.    W.    Larsen,    manager. 

Park     County 

FIRE  AT  ALMA,  on  Oct.  17,  destroyed 
major  portion  of  business  district  including 
post   office. 

PRODUCTION  OF  ALMA  DISTRICT, 
due  to  rise  in  silver,  doubled  during  last 
year ;    new    companies    have    started    work. 

LONDON  (Alma) — Crosscut  tunnel  will 
be  driven  from  site  below  South  London, 
to  cut  veins  at  500  ft,  below  lowest  work- 
ings. Steam-driven  compressor  plant  in- 
stalled. Lessees  on  upper  workings  pro- 
ducing shipping-grade  ore 

San    Juan    County 

SEPTEMBER  SHIPMENTS  FROM  SIL- 
VERTON  district.  255  cars  ore  and  concen- 
trates. 

IDAHO   (Silverton) — Will  be  reopened  by 

COMING  WONDER  (Silverton)— Lead- 
silver    ore    opened    recently    by    lessees 

LACKAWANtNA  (Silverton)— Will  be 
worked    until    heavy    snow    falls.    Shipping. 

U.  S.  TREASURY  (Silverton) — Lessees 
opened  lead-copper  ore  in  this  Ruby  Basin 
property. 

ARIADNE  (Silverton) — Crosscut  being 
driven  to  cut  vein.  Development  w-ill  be 
continued  all  winter. 

San    Miguel    County 

WATER  SUPPLY  OF  TELLURIDE 
district  sufficient  for  winter  operation,  al- 
though summer  precipitation  small.  Smug- 
gler Union  draws  water  from  Blue  Lake, 
Tomboy  from  Lake  Ptarmigan  and  Liberty 
Bell  from  springs  on  Mt.  Ballard. 

CARBONERO  (Ophir) — Shipping  ore 
from   development. 

MODENA  (Telluride) — Final  shipment 
being  made  for  season  before  closing  down. 

BLACK  BEAR  (Telluride) — Compressor 
and  hoist  installed.  Can  produce  more  ore 
than   Smuggler   mill  can   handle. 

Summit    County 

FIRE  AT  KOKOMO  on  Oct.  11.  destroyed 
main    hotel    and    six    other    buildings. 

SQUARE  DEAL  ( Frisco)  —  Repairing 
tunnel   cave-in. 

KING  SOLOMON  (Frisco)  —  Shipping 
from  stope.  on  200-ft.  level.  Developed 
considerable    ore. 

TONOPAH  PLACERS  (Breckenridge)  — 
Camp  No.  2.  near  dredge  No.  2,  completed. 
Modern    houses    built    for    30    men, 

MONTE     CRISTO      (Breckenridge) — Mill 
alterations    nearing    completion,    and    plant 
will    be    in    operation    soon.       Considerable 
tonnage    of    broken    ore    available. 
Teller     County 

JERRY  JOHNSON  (Cripple  Creek)— 
Caley  lease  making  regular  shipments. 


VINDICATOR  (Cripple  Creek)- Semi- 
monthly pay  day  adopted. 

PORTLAND  (Cripple  Creek) — More  high- 
grade  ore  in  winze  from  No.  2  shaft  at 
2000-ft, 

ELKTON  (Cripple  Creek)  —  Lessees 
working  through  main  shaft.  Three  cars 
ore   per   week   in   addition   to    dump   ore 

.\JAX  (Cripple  Creek) — Water  level  at 
1973  ft.  in  shaft.  Station  will  be  cut 
and  level  driven  at  1980  ft.  Elevation  of 
8135    ft. 

RAVEN  &  BEACON  HILL  CO.  (Cripple 
Creek) — Lateral  from  Roosevelt  tunnel 
completed,  and  development  on  vein  un- 
der way.  Owns  17  acres  on  Raven  and 
Beacon  hills. 

ID.VHO 
Shoshone    County 

NATIONAI^  COPPER  (Mullan)  —  Mill 
running  at  half  capacity  on  Oct.  13  ;  since 
shipped  three  carloads  concentrates  averag- 
ing about  20 ^c  copper.  55  oz,  silver  and 
small  amount  gold  Expect  to  be  running 
at  full  capacity  of  500  tons  per  day  shortly. 

HECLA  (Burke) — Management  states 
that  litigation  between  American  Smelting 
and  Refining  Co.  and  Bunker  Hill  &  Sulli- 
van Co.  would  not  interfere  with  contract 
with  Bunker  Hill  smeltery.  Building 
bin,  with  capacity  equal  to  da'ilv  mine  out- 
put, sorting  plant,  and  change  room  for 
500  men.  Extending  levels  and  increasing 
production ;  four  years  supply  of  ore.  at 
present  1000-ton  daily  output. 
MICHIG.4N 
Copper 

HANCOCK  (Hancock) — Has  372  men 
and  need  125  more.  Daily  tonnage  same 
as    m   October.    1100    tons, 

SOUTH  L.AKE  (Lake  Mine)— Increasing 
daily  tonnage  from  150  in  August  to  '''2 
making  about   6000  tons  for  October 

MICHIGAN  (Rockland) — Chicago.  Mil- 
waukee &  St,  Paul  will  lay  track  on  spur 
?o    mfl'l°"    ^°°"'    ****"'   ''°'^'^   ^"'"    ^^   shipped 

BEAR  LAKE  ■■POOL"  (Hancock)— Good 
core  from  second  diamond-drill  hole  at  150 
ft,  ;  third  down  23  ft  in  overburden.  Vice- 
d^ec'tol-"       Murray     acting     as     managing 

CHEROKEE  (Houghton)— Is  in  the 
usual  small  mass  and  heavy-stamp  copper 
i°Z^  "■  '"^eastern  drift  with  lean  and 
broken  ground  west.  Sinking  from  420-ft. 
ie\el  awaiting  new  rope. 

A.^;Vl^'*^^,'^  *  HECLA  (.Calumet)— 
According  to  report  contracted  with  Min- 
erals Separation  company,  to  pav  rovalty  of 
ic.  per  lb.  on  copper  recovered  bv  flota- 
tion process.  White  Pine  Copper"  Co  a 
p'i^lLn'fJ  •,■"""1  "^"^  flotation  extensively. 
nf  %Jl^..^'\^  i^^-li^^'  including  910  tons 
of  Tamarack,  10,190,  comparing  with  9"00 
lew  weeks  ago.  Ex-pect  Goodman  storage- 
battery  locomotives  at  Osceola,  making  total 

'  Iron 

hiJ^^nJ^''^'^^.-^'^"^''  'Marquette)— Receiving 
^l  %  *  erection  of  steam-heated  ore-drvin| 
shed  at  North  Marquette  plant  for  thawinf 
frozen    ore    in    cars    to    facilitate    handling 

JiU"l'i^'??^  ^"'  "^  -""  X  *0  "■•  ■n-ith  capac- 
ity  of   24    cars. 

MINNESOTA 
Mesabi    Kange 

OLIVER  (Virginia)— One  man  killed  in 
milling  pit  at  AIp.^na  mine  by  falling  rock  : 
another  killed  and  three  injured  at  Deacon 
mine  by  cave-in. 

MISSABE  MOUNTAIN  (Virginia)— Con- 
struction  on    300-ton    jrarion    shovel    known 

?L,--:i  ,t'"2?KK?'"^.'''°l'''y-  other  Marion 
sho%el    at   Hibbing   further   advanced. 

MISSOIKI 

Joplin    District ' 

^S^^9^.^  MITCHELL  (Oklahoma  Citv. 
2- 'i*' — Leased  four  lii-acre  tracts  east  of 
Picher.    Okla. 

D.  E.  McDowell  (Joplln) — Drilling 
tract  south  of  Lincolnv-''e.  Okla.  Region 
heretofore  unexplored, 

BOOTH  &  CO.  (Joplin)— Seven  holes  on 
tract  at  \\  aco  AIo.  show  ore.  Will  con- 
tinue drilling. 

XEFF      &      HARRINGTON-      (Joplin)  — 
started     first    shaft    near    Crestline,     Kan 
west  of  Badger,  where  drilling  showed  good 
ore. 

-„'?V^'^"^",,  (QuaPaw.  Okla.)— Building 
aOO-ton  mill  on  lease  near  Quapaw. 
nuluth.  Minn.,  men  interested.  Also  have 
lease  north  of  Kansas  line. 

J.\CK  RABBIT  (Miami,  Okla  ) — Putting 
down  two  shafts  on  lease  near  Lincolnville 
One  in  ore  at  95  ft.  Will  build  mill.  G. 
X,  McBrian.  Miami,  one  of  princiiial  owners. 

BUFFALO  (Miami,  Okla.) — Xo.  1  mill, 
north  of  Quapaw,  completed  ;  rich  ore  at 
1S(E  ft  Will  construct  second  mill,  on  lease 
west  of  Blue  Mound,  Kan,  after  Jan.  1: 
will  build  third  mill  later.  F.  R.  Bouldin, 
Miami,    president. 
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MONTANA 
Lrwia   anil   riark   roanty 

ROCK  ROSE  (Helena) — Shlppin(r  ore 
from    slopes. 

BLUE  BIRD  (Helena) — New  prasollne 
hoist  being  installed      Copper-silver  ore 

HKLEN.-V  MI.VK  (Helena) — Shipped  20 
carloads ;  orebody  indicated  at   3iiO-ft    level 

PORPHYRY  r>IKK  (Rimini) — New  300- 
ton  ball  mill  ready  for  operation,  replacing 
20-stamp   quartz   mill       Electric   power. 

ST  LOUIS  MLVIXG  CO  (Maryavllle) 
— Output  80  tons  a  month  with  25  stamps 
from   old   slopes   In    Drumlummon   mine. 

BALn  BUTTE  (Mary,sville) — Crosscut 
advanced  500  ft.  on  »00-ft  level  from  shaft 
to  new  lead:  will  drive  200  ft  further. 
Air  compressor  and  electric  power. 

Mineral  Coanty 
TARBOX  (Saltese) — At  office  in  Wallace. 
Idaho,  announced  shaft  down  800  ft  and 
crosscutting  8  to  10  ft  per  day  Should 
reach  vein  in  350  ft.  Opened  ore  of  milling 
grade  on  400-  and  600-ft.  levels. 

Silver  Bow  rounty 

BUTTE  &  SUPERIOR  (Butte) — Output 
of  zinc  for  October  reported  to  be  about 
12.000.000    lb 

E.\ST  BUTTE  (Butte) — October  pro- 
duction amounted  to  1.700.000  lb.  which  is 
about    normal. 

NORTH  BT'TTE  (Butte) — Lining  of 
Granite  Mountain  shaft,  destroyed  by  flre 
last  .lune,  completed  ;  mining  will  be  re- 
sumed shortly  Speculator  shaft  hoisted 
100  tons  per  day  during  October  besides 
carrying  supplies. 

TUOLUMNE  (Butte)  —  Developing  Co- 
lusa-Leonard  Extension  in  eastern  section 
Shaft  sunk  from  800-ft.  level.  10  ft.  a  day 
and  will  be  carried  to  16no-ft.  level  where 
exploration  will  be  done  by  crosscuts  north 
and   south   to   property   lines. 

ANACONI).\  (Butte)  —  Production  in 
October  amounted  to  22.336,460  lb  an  in- 
crease of  19.500.000  lb.  over  the  previous 
month  and  largest  since  May.  Production 
of  zmc  was  3.878.675  lb.  Mines  reported 
to  be  operating  at  80'~,    normal  output. 

NEV.ADA 

Clark     County 

IRONSIDES  MINING  CO.  (Goodsprings) 
— Developing  good  ore  and  tonnage  blocked 
out.  \V.  H  Gable,  president ;  A  J.  Shum- 
way,  secretary.  Main  Office ;  Scottsbluff. 
Neb. 

BOSS  GOLD  MINI.N'G  (Goodsprings) — 
Working  on  fourth  level  ;  shipping  copper 
ore  H  K  Riddall.  manager  One  ship- 
ment of  platinum  ore  made  to  Los  .\ngeles. 
Calif  Pacific  Platinum  Works  Just  com- 
pleted leaching  plant  for  treating  this  ore. 
Latter's  office.  229  East  Ninth  St.,  Los 
Angeles,  Calif 

Nye    Coanty 

CH  \RLES  KERLHOFER  and  Claude 
Marrin  sinking  shaft  with  force  of  men  In 
Gold  Reef  district  Down  75  ft.  ;  forma- 
tion changed  within  last  20  ft  ,  showing 
quartz ;  ore  shows  good  gold  content 
Situated  10  miles  from  Tonopah.  and  one 
mile   ea.-it  of  Tonopah   &   Goldfield   road. 

TONOPAH  ORE  PRODUCTION  for  week 
ended  Oct.  27,  amounted  to  in. 578  tons 
valued  at  J1S5.11B.  comparing  with  9341 
tons  the  previous  week  Principal  pro- 
ducers were:  Tonopah  Belmont.  2491  tons; 
Tonopah  Mining,  2S50  tons:  Tonopah  Ex- 
tension 2380  tons;  .lim  Butler.  1050  tons; 
West  End.  1 1 18  ton.s ;  MacNamara.  406 
tons;  Montana.  53  tons;  Rescue  128  tons; 
Cash   Boy.    55  tons. 

UNION  AMAI^AMATED  MINING 
(Manhattan) — Krom  6on-ft.  level,  face  of 
north  crn.-t.iiut  In  (luartzile  for  last  10  fl.  ; 
expect  tr»  encounter  orehfidy  within  15  ft. 
No  It  n.irlh  cros.«ciil  In  low-grade  ore 
extended  through  Earl  shoot  and  proved 
ore  for  3"  ft.  .'foiitli  rrosHCUt  continuation 
should  cut  hanging  wall  In  about  20  ft. 
NKW    MKXICO 

Jl'MBO  MINING  CO  (Demlng) — Present 
equipment    Is    «ft-hp     boiler.    3n0-cu  ft  _   Ml- 


ORKC.ON 
Jonriihlnr    Coanty 
GOLD    KING    (Kerby)— Work   .suspended 
on  this  gold  mine.     T    P.  Johnson,  manager. 
JACK       AND      TOM       (Kerby )— Carload 
shipped       Working    small        — • 


claims       J     M     Finch,    manager. 
QU.VRTZ    LOAN     (Grand     Pass)— G^ 


W 


Finch  developing  quartz  gold  mine  in  Med- 
ford  district 

GRIMMU.TT  CHROME  (Kerby) — Severa 
cars  of  chrome  shipoed  Work  suspended 
on  account  of  poor  grade  of  ore.  Grover 
Grimmett,  manager 

JarkHon    Coanty 

FRUIT  R.\.VCH  MANGA.VESE  (Gold 
Hill)— This  manganese  property  on  old 
Fruit  Ranch.  2i>  miles  northeast  of  here 
lea.-sed  to  Herbert  Brewitt.  of  Taeoma. 
Wash.  C.  F.  Daugherty  recently  made  ex- 
amination for  Noble  Electric  Steel  Co..  of 
San  Francisco  lessees  ordered  equipment 
for  concentration  plant  and  lumber  for 
building.     Consists  of  280  acres. 

SOITIl    DAKOTA 

LITHI.\  MIXES  at  Keystone  continue 
regular  production.  O.  M.  Lane  shipping 
apodumene  and  Rheinboldt  Metallurgical 
Co.  mining  amblygonite.  Shipping  two  cars 
weekly. 

RLKHORN  TUNGSTEN  (Hill  City)  — 
Developing.  Will  sink  shaft  100  ft.  further. 
Plant  to  be  remodeled  and  handle  custom 
ore.  Amll  Anderson  formerly  with  Homes- 
lake,    in   charge. 

UTAH 
Jaab  Connty 
TINTTC  SHIPMENTS  during  October 
amounted  to  674  cars  as  compared  to  634 
In  September  There  were  34  shippers 
Properties  showing  increases  during  October 
over  September  were :  Colorado  Consoli- 
dated, which  shipped  63  cars — about  twice 
the  normal  output  ;  Iron  Blos.som.  which 
,showed  21  cars  more  than  in  September. 
Eagle  &  Blue  Bell,  owing  to  embargoes  In 
September,  shipped  only  5  cars.  For  week 
ended  Oct  19  shipped  203  cars,  an  increase 
of  35  over  previous   week. 

EUREKA  METALLURGICAL  (Eureka) 
— Organized  bv  local  men  ;  reported  that 
custom  mill  will  be  built.  Have  been 
operating  successfully  small  experimental 
mill.      M.    Mct^hry^tal,   president. 

IRON  BLOSSO.M  (Silver  City) — Rumors 
that  dividends  will  be  discontinued  denied 
bv  officials  ReiKirtcd  $160,000  In  treasury 
when  dividend  of  $50,000  was  paid  Ore 
supply  reduced  in  recent  years,  but  slated 
to   be   sufficient   for  some   time. 

Salt    l.nkr   County 

BOSTON  r>E\'i:i.oi'Mi;NT  (Salt  Lake) 
-Streaks  of  shipping  ore  reported  in  tun- 
nel   of    Maxfleld    iniiif 

MONTANA  -  BINGHAM  (Bingham)  — 
Tunnel  completed,  and  crosscutilng  for 
''.-lyflower  and  Forluna  veins,  outcropping 
2000   ft.   above    tunnel,   on   dip. 

BINGHAM  AMALGAMATED  (Bing- 
ham)—Showings  on  300-ft  level  of  600- 
ft,  shaft  are  widening  in  ral.-'e  May  be 
••xtenslon  of  fissure  productive  in  adjoining 
Congor.  Two  cars  shipped  week  ended 
Oct.    13. 

UTAH  APE.X  (Bingham)— Net  profits 
for  June.  July  and  August.  $195,506.  Re- 
ceipts for  last  month  of  quarter.  $215,932; 
disbursements,  $110,013.  Averaging  550 
tons  dally  of  shipping  and  mill  ore  ,  re- 
"rves    Increased. 

SELLS  (Altai— To  build  20nO-ft  tram- 
way from  Lexington  tunnel  of  Sells  to 
portal  of  drainage  tunnel  of  Wasatch  mines. 
Minimum  capacity,  10  tons  per  hour  Pro- 
duction about  two  cars  weekly,  and  with 
new    line    will    ship    all    winter 

OHIO  COPPER  (Blngham)~Annual  pro- 
duction estimated  at  over  5,000,000  lb 
New  ,1000-tnn  ftotntlon  plant  to  Increase 
production  to  l6.nnft.noii  ii,  imnuiilly  Pres- 
ent mill  Irenllng  about  23nn  tons  dally, 
which  Is  hauled  thrfHigh  cr>mpany's  Mas- 
cotte   tunnel 


burning 
8  X  10-1 
X  B  X  1' 
level 


three  Jackhamcr  drills, 


St.   N 


ilnkr 


my 


linn    pump    for    2B0-ft 
.■1.    driving    to    strike 
.,„.  ^  -  .  .Xo.  3  vein  about   I2B 

ft  weitwurri  ,'<ii<inied  nine  miles  from 
Florida  station  ;  using  one-ton  and  two-ton 
trucks  for  hauling  (  harles  W  Llnlnger,  In 
charge 

OKI.AIIOM.\ 
LABOR  TROII1LK.1    In   Tulsn.   Okla      oil 
fields.     Bicordine     to     reports,     resulted     In 
dynamiting  of   lv..„.-    ■•(   .1     i:.Uir   !■.•».    Kcii- 
eral     Tiianrturr 


FIX1RRNCE  MIXIXG  (  Marysvale)— New 
mill  working  three  eight -hour  shifts,  shl|>- 
plng  up  to  six  cars  of  calcined  alunlte 
weekly. 

Ctah    Connty 

PACIFIC  (American  Fork)— New  mill  of 
Fissures  Kxplorntlon  started  operating, 
TrvatUig    200    tons    In    three   shifts 


Many 


W 


IS    during 

Oo- 

compared     to 

Value    of 

Oc- 

1     .1 1 

$440. nnn 

Pro- 

ni 

onlhs      of 

year 

tons 

District 

has 

■Iter 

embargoes. 

car 

shortages,  and  congestion  at  samplers 
October  output  higher  than  normal,  which 
has  been  between  7000  and   8000  tons 

Tooele  County 
WESTERN  UT.\H  COPPER  (Gold  Hill) 
— -September  production  was  21.000  oz.  sil- 
ver and  326.000  lb.  copper.  May  pay 
dividends  soon.  Building  clubhouse  for 
employees. 

POLE  STAR  (Gold  Hill) — Developing 
high-grade  copper  in  inclined  shaft  and 
raise  above  No.    2   tunnel. 

BIG  CHIEF,  in  Ferber  section  of  Deep 
(^reek  district,  has  about  500  tons  on 
dump :     hauling    interrupted. 

WESTER.X  UTAH  EXTENSION  ((3old 
Hill) — Installing  hoist  at  Mogul  shaft;  re- 
building  compressor   plant.      Developing. 

WOODMA.X  MIXIXG  (Gold  Hill) — High- 
grade  streaks  in  main  tunnel  on  Frankie 
claims  reported  to  have  widened  to  sev- 
eral feet  and  will  ship  first  car  In  few 
days.  Employing  15  men.  Shipping  from 
other   properties. 

CAX.\D.\ 
British  Columbia 
CONSOLIDATED  MIXIXG  AXD  SMELT- 
ING C(1 — Completed  purchase  of  gold- 
quartz  properties  in  Camp  McKinney  and 
Fairview  districts,  20  miles  apart.  About 
2000  acres  in  each  camp ;  Camp  McKinney 
includes  Cariboo  mines.  Siliceous  fluxing 
ores  also  present.  West  Kootenay  Power 
and  Light  Co  subsidiary  of  the  Consoli- 
dated is  constructing  line  from  Cascade 
Station  to  Princeton,  B  C,  to  supply 
power  to  these  camps. 

Ontario 
MI.XAKER  (Ki'rkland  Lake) — Gold  veins 
4  ft.   wide  discovered 

.X.\TIOXAL  (Cobalt) — Flotation  mill, 
formerly  King  Edward,  in  full  operation 
and  satisfactory. 

ELLIOTT-KIRKL.-\.XD  (Kirlcland  Lake) 
Drifting  on  good  orebody,  12  ft.  wide,  cut 
on  325-ft.  level  Main  shaft  will  l)c  sunk 
to   500-ft    level. 

REEVES-DOBIE  (Gowganda)  —  Being 
dewatered  preparatory  to  development  un- 
der direction  of  Mr  Crowe  of  Porcupine 
Crown. 

SCHUM.\CHER  (Schumacher) — Mill 

treating  ISO  tons  per  day;  mill  heads  re- 
ported averaging  $7  per  ton  and  costs  about 
$4 

tf:miskaming     &     hudsox      bay 

(Cobalt) — Eighth  annual  report  for  the 
.year  ended  Aug  31  show  total  income  of 
$190,902  Ore  reserves  estimated  at  107,- 
614    oz. 

DOME  (South  Porcupine) — Semi-annual 
statement  shows  gross  Income  of  $701,810; 
operating  and  developing  costs,  $534,575; 
net  earnings,  $167,234  Total  surplus  was 
$864,285,  against  depreciation  of  $141,164; 
war  tax  on  profits,  $27,415  and  dividends, 
$100,000.  leaving  net  surplus  of  $696,706,  a 
decrease  of  about  $100,000. 

HOLLIXGER  COXSOLIDATED  (Tlm- 
mins). — Mill  equipment  to  Increase  present 
capacity  of  I  son  tons  to  2800  completed. 
Exiienditure,  including  Installation  of  extra 
power  and  equipment  of  new  central  shaft; 
estimated  at  about  $1,000,000  In  tri,-!] 
runs  only  some  units  will  be  operated  at 
one  time,  and,  as  each  is  found  satisfactory, 
a  similar  old  unit  can  he  struck  di>«  n 
Owing  to  lalior  shortage  complete  mill  will 
not  be  operated   to  capaclt.v  for  some  time. 

.MF.XICO 

SILVER    BULLION,    amounting   to    $1".- 
onn,  stolen  by  force  of  Villlstas  from  north- 
bound   train    on    Mexican    tVntral     Ry      at 
Armendarli     station,      50     miles     south      'if 
Chihuahua    on   Oct     4,   according    to    repo' 
from     Juarez:     the     train     was     dynamit- 
and    dispatches    state    that     125    passeng. 
including  60  federal  guards  ami  two  woni 
were    shot        Reports    from     El     Paso    st 
General    Felix    Dial    with    60»    soldiers    1 
captured    Puebla 

PANUCO     (Monclova.     Coahulla) — Be 
operated   bv    .Vmerlcan    Smelting  and    Rei 
ing  Co       Railroad   to  mine.  67  km  .  lonu 
paired   and   ore   shlpmentu   being  made 
F    Shaw,    superintendent. 

nnt.ivi.\ 

RAILWAY  from  Potosl  to  Sucre  is  l 
Ing  rapidly  constructed  Preliminary  s 
vevs  for  automobile  n>ads  are  being  m:i 
bv'  engineers  sent  to  Tarija  by  the  gove 
nient  The      Cla       Cnnsolldada      In      i 

quechaca      Is      completing      Installation 
stenrn-pnwer  plant  recently  purchased   fr 
Guernica  Mining  Co    In  UyunI     Tlie  Ausl^ 
Bolivia,   Ltd,   Is  expecting  arrival  of  drei 
ing  eciuipment  shortly  at   Potosl       Antimony 
veins    reported    di.scovered    near    Sucre    ,ire 
deposits    of    68     to     69'";      sulphide    without 
quartz       Veins   are    not    large. 
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The  Market  Report 


miiiiiiiiiiMiiiiiMiiiiiiiiiiMiiiiiiiiiiiiinimimiiiiiiimminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 

tl 
changp 

4  7515 
4  7515 
4.7515 

Silver 

Nov. 

5 
5 
7 

Sterl- 
ing 

1    X- 

ohange 

4   7515 
4   7515 
4  7515 

Silver 

Nov. 

New 
York, 
Cents 

891 
88S 
88i 

Lon- 
don, 
Pence 

New 
York, 
Cents 

87J 

861 

Lon- 
don, 
Penre 

1 
2 
3 

441 

44^ 
445 
44 

New  York  quotationa  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Nov. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

1 

2 
3 

5 
6 

7 

*235 
*23! 
*235 
*23i 

*235 

66 

665  ■ 

66J 

68 

70 

H 

@,6 

H 
@6 

6 

@.6J 

5.421 
@6  00 

5  42! 
&tb  00 

^  5  42i 
@6  00 

6 
@6i 

6  17S 
6  25 

7  35 
@  7 .  40 

@7] 

@7} 

75 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
;)rice  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  l^.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basini?  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ortlinary  Prime 
IV^estern  brands.  We  quote  New  York  price  at  1 7c. 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17r,:  St.  Louis-Chicago. 
6.3c.-    St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

r:iec- 

tro- 
lytic 

Spot 

257; 
258 

260 
260 
266 

3  Mos. 

2575 
258 

260 
260 
266  i 

Spot 

Nov. 

Spot 

3  Mos. 

Spot 

1 

2 
3 
5 
6 

7 

110 

no 

110 

no 
no 

no 
no 

no 
no 
no 

125 
125 

125 
125 
125 

30  S 
30S 

30* 
305 
30S 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotation.-,  on 
London  Metal  Exchange.  .\11  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $^75!.  £30!  =  6.474c.;  £54  =  1 1.462c.; 
£120  =25  47:!o.;  £137  =  29.082c.;  £240  =  50  946c. 
Variations,  £l=0.212277c. 


Metal  Markets 

NEW    YORK — Nov.     7 

The  metal  markets  became  decidedly 
more  interesting  this  week,  especially  lead. 
Tin  rcse  to  the  highest  figure  recorded 
since  the  beginning  of  the  war.  Zinc  was 
dull,  but  a  shade  firmer.  The  copper  mar- 
ket being  now  an  arbitrary  matter,  nothing 
:need    be    said   of    it. 

Copper — There  were  no  features  of  inter- 
est or  importance  that  need  to  be  reported. 


Copper  Sheets  are  quoted  at  34c.  per  lb. 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled. 
Wire  quoted  at  30c.  per  lb.,   f.o.b.   mill. 

Tin — This  market  rose  sharply  on  very 
small  business.  The  demand  was  sharp, 
and  the  only  reason  that  the  volume  of 
business  was  small  was  the  scarcity  of  th  ^ 
supply.  Straits  and  Banka  tins  are  almost 
unobtainable.  On  Wednesday  afternoon 
Straits  tin  was  sold  at  70c.  It  will  not 
be  surprising  later  if  it  develops  that  sales 
were  niade  at  even  higher  figure.s.  Banka 
tin  was  quoted  at  68c..  Chinese  at  66c.  or 
upward,  but  these  quotations  were  largely 
nominal  owing  to  the  inability  of  anybody 
to   get   anything  but   stray   lots. 

The  tin  market  has  received  a  shock 
through  the  recent  news  that  Great  Britain 
^■\'ill  no  longer  grant  permits  for  exportation 
until  the  name  of  the  consumer  \yho  is 
going  to  use  the  tin  is  communicated,  and 
inasiTiuch  as  it  will  grant  permits  only  for 
25-ton  lots,  traders  are  put  out  of  business, 
while  moreover  the  dealer  who  buys  tin  for 
distribution  to  consumers  in  lots  of  one  to 
five  tons  is  no   longer  able  to   do   business. 

Exports  of  tin  from  Bolivia  for  the  four 
months  ended  April  30  were  9631  gross  tons 
of  barrilla  or  concentrates,  equivalent  to 
5779  tons  fine  tin.  For  the  six  months 
ended  June  30  the  exports,  reduced  to 
terms  of  fine  tin,  were  8638  tons  to  Great 
Britain  and  2238  to  the  United  States;  a 
total  of  10,876  tons,  showing  an  increase 
of  1179  tons  over  last  year. 

liPad — Following  the  enormous  sales  of 
last  week  there  was  some  relaxation,  but 
the  business  of  this  week  was  also  large, 
having  amounted  probably  to  as  much  as 
10,000  tons.  There  was  one  large  sale  to 
Canada,  and  there  were  many  domestic 
sales  in  lots  of  100  to  250  tons,  but  a  multi- 
plicity of  small  orders — 50-ton  lots  and 
such — accounted  for  a  large  part  of  the 
total.  An  encouraging  feature  was  that 
consumers  figured  so  largely  as  buyers, 
there  being  demand  from  all  kinds  of  con- 
sumers except  corroders.  who  were  rather 
conspicuous  by  their  absence.  However, 
corroders  take  care  of  themselves  largely 
by  average  price  contracts.  The  A.  S,  & 
R.  Co.  was  a  seller  right  through  tlie  week 
at  its  quoted  prices,  but  it  adhered  to  its 
terms  of  selling  only  for  shipment  witM  i 
3.0  days  and  tuned  away  customers  desir- 
ing to  buy  for  December  and  January  de- 
livery, who  then  went  to  other  people  and 
paid  for  what  they  wanted  at  as  much  as 
a  half  a  cent  over  the  price  of  the  A.  S.  & 
R.  Co.  Beginning  with  Monday  the  A.  S. 
&  R.  Co.  was  no  longer  willing  to  sell  at 
less  than  6c..  and  on  Monday  afternoon  it 
was  announced  that  it  had  advanced  its 
price  to  that  figure.  The  demand  continu- 
ing unabated,  a  further  advance  to  61c. 
was  made  on  Wednesday  morning.  Out- 
siders accepted  a  little  business  during  the 
day  at  that  price,  but  generally  they  asked 
more,    and   the    market    closed   strong. 

As  a  result  of  representation  made  to  the 
Canadian  government  by  Premier  Brewster 
of  British  Columbia  as  to  the  serious  effect 
on  the  silver-lead  mining  industry  of  the 
Slocan  district  of  the  embargo  recently 
placed  on  silver-lead  ore  by  the  Trail 
smeltery  of  the  Consolidated  Mining  and 
Smelting  Co.,  remedial  measures  have  been 
adopted.  S.  G.  Blaylock  assistant  general 
manager  of  the  Consolidated  states  that  the 
company's  reason  for  refusing  to  accept 
ores  carrying  over  4*7^  zinc  is  that  the 
company  has  a  great  stock  of  lead  ore 
accumulated  and  that  the  market  for  lead 
in  Canada  has  decreased.  The  government, 
in  order  to  relieve  the  situation,  has  un- 
dertaken to  remove  the  embargo  on  ex- 
portation of  lead  and  zinc  to  the  Utiited 
States,  and  the  Imperial  Munitions  Board 
has  placed  an  order  with  the  Consolidated 
Mining  and  Smelting  Co,  for  6000  tons  of 
lead  for  munition  manufacture. 

Zinc — This  market  was  dull,  but  was  a 
little  stronger,  statistics  published  during 
the  week  by  the  Government  being  regarded 
as  favorable  rather  than  the  reverse.  The 
sales  of  the  week  included  some  for  ex- 
port. At  the  close  there  were  still  sellers 
at  7Jc.,  but  they  were  not  so  eager  as  they 
had  been,  and  there  were  indications  that 
the  price  would  move  upward  if  any  con- 
siderable demand  should  develop 


Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100   lb.   f.o.b.    Peru,   HI.,   les.s  8%    discount. 

Aluminum — This  market  continues  dull 
with  quotations  nominal  at  37f(i38c.  per  lb. 
for    No.    I    ingots    at    New    York. 

.\ntimony — Unchanged  at  14(ffi'14}c.  for 
spot,  while  futures  are  quoted  at  13Jc. 
c.i.f.  in  bond.  Business  was  very  light. 
The  Chinese  and  Japanese  producers  were 
still    out    of   the    market. 

Binmutli — Unchanged  at  $3.50  (per  pound. 

Cndmiuin — This  metal  is  yuoied  at  $1.40 
@1.60    per    pound. 

Nii'kcl — Steady  at  50c.  per  lb.,  premium 
of  5c.   per  lb.    for  electrolytic. 

Quirksilver — Steady  at  $100.  San  Fran- 
cisco  reports,   by   telegraph,    $100,  firm. 

Gold.  Silver  and  Platinum 

Gold — The  embargo  place's  on  gold  ex- 
ports some  time  ago  appears  to  have  re- 
duced the  outflow  of  gold.  In  the  four 
weeks  ended  Oct.  21  the  total  was  $18,500,- 
000,  or  only  about  one-half  of  that  for  the 
previous  four  weeks  ;  the  shipments  in  both 
periods  were  mainly  to  Spain  and  Japan. 
The  Federal  Reserve  Board  at  Washington 
has  agreed  to  license  a  special  export  of 
$25,000,000  to  Canada,  where  the  banks  at 
this  time  need  reserves  for  currency  fur- 
nished to  move  the  crops.  Most  of  this  ex- 
port will  probably  be  returned   later. 

Silver — This  metal  has  declined  steadily 
ehroughouc  the  week  conforming  to  the 
weakness  in  London,  where  the  market 
closed  at  44d.,  and  at  86 gc.  in  New  York. 

Mexican  dollars  at  New  Y'ork:  Nov.  1, 
69c.;  2,  68Jc.  ;  3,  68c.;  6,  67c.;  6,  .  .  . 
7,    66c. 

Platinum— Steady  at  $103  to  $105,  de- 
mand fair. 


Zinc  and  Lead  Ore  Markets 

.Toplin,  Mo.,  Nov.  3 — Blende  per  ton,  high. 
$73.40;  basis  60%  Zn.  premium,  $75(5172.50; 
medium  to  low,  $65@55;  calamine,  per  ton. 
basis  40<>f  Zn,  $35  ;  average  selling  price, 
all    grades    of    zinc,    $57,37    per    ton. 

Lead,  high.  $68.70;  basis  80%  Pb,  $65: 
average  selling  price,  all  grades  of  lead, 
$64.95  per  ton.  Lead  basis  price  was  ad- 
vanced   $5    per   ton. 

Shipment  the  week;  Blende  7440, 
calamine  744  tons,  lead  935  tons.  Value, 
all  ores  the  week,  $530,320. 

Word  was  circulated  in  Joplin  today  that 
the  smelting  works  of  the  Fort  Smith 
Spelter  Co.,  Ft.  Smith,  Ark,,  had  been 
closed ;  lack  of  margin  on  the  profit  side 
is  said  to  be  the  cause. 

Platteville,  Wis.,  Nov.  S^Blende.  bas's 
60%  Zn.  $62.50  base  for  premium  grade 
down  to  $57  base  for  medium  grade.  Lead 
ore,  basis  807r  Pb,  $60  per  ton  quoted  hut 
no  sales  are  reported  on  this  base.  Ship- 
ments reported  for  the  w^eek  were;  2211 
tons  of  zinc  ore,  89  tons  of  lead  ore,  and 
598  tons  of  sulphur  ore.  For  the  year  to 
date  the  figures  are;  122,479  tons  of  zinc 
ore,  6365  tons  of  lead  ore,  and  24.197  tons 
of  sulphur  ore  Shipped  during  week  to 
separating  plants,   .!502   tons  of  zinc  ore. 


Other  Ores 


Manganese  Ore  —  November  schedules 
have  advanced  the  price  to  $1.20  per  unit 
for  high-grade  metallurgical  ore,  averag- 
ing  48' r    or  better. 

Molybdenum  Ore  —  Unchanged  at  $2.20 
per  lb.  on  the  basis  of  90^r  molybdenum 
sulphide. 

Pyrites — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  war  risk,  less  2%  ;  this  concession 
on  tile  war  risk  was  made  on  a  recent 
contract  for  10,000  tons  of  Spanish  lump 
Ocean  rates  remain  at  35s.  for  Northern. 
40s.  for  Southern  and  42s.  6d.  for  Gulf 
ports. 

Tungsten  Ore  —  Prices  have  stiffened. 
High-grade  wolframite  was  sold  at  $25  per 
unit  but  $26  is  now  being  asked.  Scheelt'.? 
was  handled  at  $26  for  spot  ore  but  sellers 
want  $27.50  for  future  deliveries.  Lovr- 
grade  ores  were  not  in  much  demand,  a 
lot   carrying   63   to   65%   WO,,.   2%    Sn   and 
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0.1  Tr  Cu.  being  offered  at  121  without  sale. 
Considerable  business  was  done  In  hlgh- 
?rade  ore  for  forward  deliveries,  several 
contracts  being  reported  for  requirements 
up  to  June.  1918,  and  farther. 

Iron  Trade  Review 

riTTSUl  RCill — Nov.    6 

Last  night  the  Washington  authorities 
announced  a  third  batch  of  steel  prices: 
Blue  annealed  sheets.  10  gage,  4.L'5c.  ;  black 
sheets.  28  gage,  5.00c.  ;  galvanized  sheets. 
28  gage.  6.25c. ;  tin  plate.  J7.75  :  merchant 
steel  pipe,  a  51  Tr  list,  equal  to  52,  5  and 
21"^;  ;  plain  wire,  3.25c.  :  cold  rolled  shaft- 
ing, 17';  off  list.  These  prices  are  ap- 
proximately what  was  expected,  and  prac- 
tically complete  the  price  fixing  operation 
as  relates  to  the  iron  and  steel  producing 
industry.  Details  are  to  be  arranged  by  the 
manufacturers,  who  have  shown  a  strong 
spirit  of  cooperation  with  the  Government. 
The  American  Iron  and  Steel  Institute, 
which  has  charge  of  much  of  the  detail 
work,  has  announced  a  full  set  of  pig  iron 
differentials  and  analyses. 

Set  prices  previously  announced  were: 
Iron,  ore,  same  as  1917  .'season;  pig  iron, 
$33:  billets,  4x4  and  larger,  $47.50;  small 
billets,  $51  :  slabs,  $50  ;  sheet  bars,  $51  : 
wire  rods,  $57  ;  bars,  2.90c.  :  shales.  3.00c.  ; 
plates,  3.25c.  ;  grooved  skelp.  2.90c.  ;  uni- 
versal skelp.   3.15c.  :   sheared  skelp.   3.25c. 

The  set  prices  average  slightly  more  than 
double  the  10-year  average  ended  1913. 
They  are  low  compared  with  the  market 
of  a  few  months  ago.  but  they  do  not  look 
so  low  as  thev  would  have  at  that  time,  for 
the  passing  of  time  has  emphasized  the 
fact  that  owing  to  the  war  the  con.>!umption 
of  steel  is  decreasing,  particularly  in  the 
non-essential  industries,  and  steel  may  be 
distinctly  plentiful  a  few  months  hence. 
The  Government  will  use  all  the  steel  it 
can  find  means  to  employ,  but  the  total 
of  steel  for  the  Government  and  its  Allies 
can  hardly  amount  to  more  than  4orr.  fig- 
ured on   the  present  rate  of  production. 

The  prices  announced  this  week  bear 
various  relations  to  previous  market  prices. 
The  black  sheet  price  of  5c.  compares  with 
8(S9c.  ruling  last  June  and  July,  but  the 
market  has  been  declining  raT>idly  in  the 
last  few  weeks  and  yesterday,  before  the 
Government  prices  were  announced,  there 
were  sheets  available  in  the  open  market 
at  5c.  The  51  ''r  list  for  pipe  compares 
with  the  55^,  list  the  National  Tube  Co. 
has  adhered  to  since  last  March,  hut  with 
lists  of  49'-'^  and  42';  held  by  various  in- 
dependents. The  3  25c.  basis  for  wire  co- 
incides with  the  advanced  price  made  a 
fortnight  ago  by  the  American  Steel  and 
Wire  Co..  an  advance  from  3.15c.  while  the 
independents  had   been   holding  to   3.95c. 

Plr  Iron — A  full  schedule  of  differentials 
and  analyses  to  govern  transactions  in  the 
pig-iron  markets,  based  on  the  $33  agree- 
ment announced  Sept.  24.  has  Just  been 
promulgated  bv  the  American  Iron  and 
Steel  Institute,  at  the  request  of  the  War 
Industries  Board.  The  $33  price  covers  No. 
2  foundry  and  basic  iron,  at  furnace,  in  all 
districts.  Malleable  is  .set  at  $33.50  and 
the  $36.30  tentative  price  on  bes.semer.  set 
by  the  trade  immediately  after  the  orig- 
inal price  fixing,  is  confirmed.  Iron  con- 
taining 1.75  to  2  25';  silicon  is  classed  as 
foundry  iron.  A  sale  of  lO.ooo  tons  of 
basic  Is  reported,  at  $33,  a  sale  of  150 
tons  of  off  basic,  at  $32  50,  the  producer 
paying  a  commission  of  1 ';  to  the  broker 
making  the  sale,  and  a  .sale  of  1500  tons 
of  special  bes.semer.  at  $38.30.  $1  being 
added  for  the  phosphorous  being  0  09';  In- 
.itead  of  0  10';  and  $1  for  the  sulphur  be- 
ing 0  025';  instead  of  nor.';.  Messrs.  W.  P. 
Snyder  A  Co 's  rnmputntlons  show  average 
prices  obtaining  in  October  sales  of  $36.30 
for  bessemer  and  $33  for  basic,  precisely 
the  set  prices  The  tonnage  Included  was 
fully  100.000  tons,  the  largest  amount  since 
June. 


Ferroalloyt 


rerrnmangaiieap — The  market  continues 
quotable  at  about  $275  for  prompt  and  $250 
for  first  half,  with  very  little  demand,  con- 
sumers evidently  counting  upon  the  Oov- 
ernmenl  taking  cure  of  them  and  being  In- 
disposed to  maintain  large  stocks. 
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48  855  56 

48.477  56. 
SO  2411.57 


49  034  65  I 
47.510  62  J 
47   163  66  J 


48  680 

49  38,5 
51  714 
54  971 


1915   1    1916  I    1917 


630122 

SSo;22 
861 1 23. 


570  35 
267  31 
597  30 
7S0  31 
591  32 
925  32 
I  094  34 


49S  43  418 
5S4  .W  920 
36144. 324 


26  373  36  410i 


Year        49  684  fiS 

661                   23  6 

•.i  31    315 

New  York  quotations  cents  l)er  ounce  troy.  One  sliver. 
London,  pence  per  ounce,  sterling  silver,  0.925  One. 

;     New  York 

1                        London 

Copn,rt    F.lectrol>-tlc 

\        Standard 

Klcctrolytlc 

1    1916  1    1917 

1     1916    j     1917 

1916    1     1917 

Jan.... 
Feb.. 
Mar. . 
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^^ay.. 
June.. 
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24  oo<i  ;s 
126.4411  ' 
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7  136  9  199 
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6  3.52  10.710 

6  244  10  .594 
6.8101    8  6.80 

7  000    6.710 


July 
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6  699,  S  611  .30.7m',  .ill 
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6  94S'  .10  .500 
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IRON  AND  STEEL 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from 
warehouse,  also  the  base  quotations  from   mill: 

. — New   York — ., 
Large  Lots.      St.  San  Nov,. 5.       One 

Blue  Annealed       Pittsburgh  Louis     Chicago    Francisco      lt»17     Yr.  Ago 

Ko.     10     6.00  S.Ofj  8.00  11.00  10.00  4.25 

No.     Vi      6.O.")  8.10  8.05  11.05  10.05  4.30 

No.     14      6.10  8.15  8.10  11.10  10.10  4.35 

Black 

Nos.  18  and  20....  5.80  9.35  8.30  10.30  9.30  3.80 

Nos.  23  and  34 .  .  .  .  5.85  9.40  8.35  10.85  9.35  3.85 

Ko.    26  5.90  9.45  8.40  10.90  9.40  3.90 

No.    37  5.95  9.50  8.45  10.95  9.45  3.95 

No.   28  6.00  9.55  8.50  11.00  9.50  4.00 

Galvanized 

No.    10     6.50  8.35  8.70  ....  10.80  .... 

No.    12     6.60  8.50  8.70  11.40  10.90  4.50 

No.    14    6.60  8.65  8.70  11.40  10.90  4.50 

Nos.  18  and  30.  ..  .  6.90  8,95  9.00  11.70  11.25  4.90 

Nos.   23   and  24.  ..  .  7.05  9.10  9.15  11.85  10.55  5.30 

So.    26    7.30  9.35  9.20  12.00  10.70  5.45 

No.    38     7,50  9.55  9.50  13.30  11.00  5.75 

STEEL  RAIL,S — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than  carload 
lots  5c.  per  100  lb.  is  charged  extra: 

, Pittsburgh ,      , Chicago* > 

Nov.  5.  One  Nov.  5.  One 

1917  Year  Ago  1917  Year  Ago 

Standard    bessemer    rails $38.00  $33.00  $38.00  $33.00 

Standard   openhcarth    rails 40.00  35.00  40.00  35.00 

Light  rails    8  to  10  lb 83.00  50.00  83.00  43.00 

Light  rails.   12   to  14  lb 83.00  49.00  83<00  43.00 

Light  rails.   35  to  45  lb 75.00  47.00  75.00  40.00 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named : 

, Pittsburgh ^  San 

One  Year  Fran- 

Nov.  5.  1917       Ago      Chicago  St.  Louis    ciseo 
Standard     railroad     spikes. 

r*j -in.  and  larger $5.00  to  7.00      $3.65        $5.00       $6.45       $7.35* 

Track  bolts    7.00  to  8.00        3,35  6.25   Premium      8.80* 

Staiidard  section  angle  bars  3.50  3.00  4.50  Premium     4.65* 

•Per  100  lb. 

STRUCTURAL  MATERI.VL — The  following  are  the  base  prices 
f.o.b.  mill,  Pittsburgh,  together  with  the  quotations  per  100  lb. 
from  warehouses  at  the  places  named : 

r — New  York — ^  San 
Pitts-    Nov.  5.   1  Yr.     St.  Chi-  Fran- 
burgh     1917     Ago    Louis  cago  Cisco  Dallas 

Beams.  3  to  15  in, $3.00      $5.25   $3.85   $5.05  $5.00  $7.75  $6.00 

Channels.    3    to    15    in 3.00         5.25      3.25      5.05  5.00  7.75  6.00 

.\ngles.  3  to6in.. 'i  in.  thick     3.00         5.25      3.35      5.05  5.00  7.75  6.00 

Tees    3   in.    and   larger.  .  .  .       3.00         5..30      3.40      5.05  5.05  7.75  6.00 

Plates    3.35      10.00     4.00     7.05  7.00  10.50  9.00 

RIVETS — The  following  quotations  are  per  100  lb.; 

STRUCTURAL 

, Warehouse ^, 

, — New  York — ^  San 
Mill.        Nov.  5.       One         Chi-         St.  Fran- 
Pittsburgh    1017  Ye  ;r  Ago  oago  Louis  Cisco     Dallas 
?i   in.  and  larger.      $5.25        $7.00     $5.35      $5.50  $5.55  $7.15     $8.40 

CONE   HEAD   BOILER 

^4   in.  and  larger.        5.35          7.10       5.35       5.60       5.65  7,35        R.50 

^•k    and    U 5.50          7.25        5.50        5.75        5.80  7.40        8.65 

•i    and    fi, 5.85           7.60        5.85        6.10        6,15  7.75        9.00 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.  Lengths  between 
1  in.  and  2  in.  take  an  extra  of  35c. 

HORSE  AND  MULE  SHOES — Warehouse  prices  per  100  lb.  in  cities 
lamed : 

Mill. 

Pittsburgh       Chicago       St.  Louis  Denver    Birmingham 

straight    $4.75              $7.00                $5.50  $7.75              $6.35 

\ssorted    4i90              7.00-7.50      5.76  8.00              6.50 

STEEL    SHEET    PILING — The    following   price    is   base   per    100    lb. 
f.o.b.  Pittsburgh,   with  a  comparison  of  a  month  and  a  year  ago: 
Nov.    1.    1917  One  Month   Ago  One  Year  Ago 

$4.00    to    $5.00  $4.50    to   $5.00  83.60    to    $3.70 

WIRE  ROPE — Discotmts  from  list  price  on  regular  grades  of  bright 
ind  galvanized  are  as  follows: 

New  York       St.  Louis  Chicago     San  Francisco 

Jalvanized    10 — 2  li  f„  10 — 3  Vi  %  10 — 3  %  %          List 

Bright     30 — 3  li  <7<.  20 — 3  li  %  20 — 2  %  %           15  % 

SWEDISH  (NORWAY)  IRON — This  material  per  100  lb  sells 
IS  follows : 

Nov.  5.  1917        One  Year  Ago 

■Jew    York     $14.00  $6.00 

Cleveland    15.00  6.30 

;hicago 13.50  5.50 

In  coils  an   advance  of  50c.  usually  is  charged : 

Note — Stock   scarce    generally. 


PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh, 
asing  card  in  effect  July  3,  1917,  for  iron,  and  May  1  for  steel: 
BUTT  WELD 
Steel  Iron 

Inches  Black  Galvanized        Inches  Black  Galvanized 


to    3 497i. 


7    to    12 

13    and    14 32%  % 

15     30% 

BUTT  WELD 
%    to  114 


35V2  %       »4   to  IH 337o 

LAP  WELD 

39y.  %       2     26% 

32V6%.       2%     to    4 287o 

38V4%       4%     to    6 28% 


17% 


7    to    12 


25% 


to   3. 


EXTRA  STRONG  PLAIN  ENDS 

...      47  7o         34  "^  %        %   to  H4 33  % 

...       48%         35y2  9fc 

LAP  WELD.  EXTRA  STRONG  PLAIN  ENDS 


2     40  % 

2  li     to    4 43  % 

4  1,2     to    6 42  % 

7    to    8 38% 

9   to    13 33% 


38 14  %       2     27  %  14  % 

31  V,  %       3  li.    to   4 39  %  17  91> 

30%%.       4%   to  6 28%  16  7o 

34  %  %       7    to    8 20  %.  8  7o 

19  %  %       9   to    13 15  %  3  % 

Prom   warehouses  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

-Black- 


?4    to  3  ii 

3%    to  6 
7   to   13   il 


New  York 

butt  welded 38  7o 

1.  lap  welded 18% 

lap  welded 10  % 


New  York 


Chicago 

42% 

38% 

35% 

-Galvanized- 

Chicago 


St.  Louis 
34.37% 

31,37  7» 
31.37% 


New  York 

Chicago 

Lots  load  Lots 

$0.50% 

$0.45 

$0.30        $0.27 

.40 

.43 

.30          .... 

.38% 

.30 

.24%         .19 

.47 

.44             .38 

.19%  • 

,34%         .31 

St.  Louis 

,.,,  19.27% 

3%    to  6  m.  lap  welded List  18%,  13.37% 

7  to  13  in.  lap  welded Li3t  +  20%.        30%  6.27% 

Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5  and 
5%    from  list  prices.     Cast  iron,   standard  sizes.   34  and  5%. 

MISCELLANEOUS 
FLOTATION  OILS — Prices  of  oils  for   flotation,   in  cents  per  gallon, 
in  barrels: 

/ Denver — — ^ 

In  Bbl.  In  Car- 
New  York    Chicago 

Pure  steam-distilled  pine  oil 

Pure    destructively    distilled    pine    oil 

Pine    tar    oil 

Crude   turpentine    

Hardwood   creosote    

•F.o.b.    Cadillac.    Mich. 

SODIUJI  CY.VNIDE — New  York  price  is  37c.  per  lb.;  Denver.  44c.; 
in  Chicago.  65c. 

SODIUJI  SULPHIDE — In  New  York  the  price  per  pound  is  4c.  to 
4ViC.  for  concentrated,  3»4c.  to  3%c.  for  crystals.  The  Denver  price  for 
concentrated  is  quoted  at  3  Vie.  The  Chicago  price  is  3  i-'.  c.  Concentrated 
comes  in  500-lb.   drums,   the  crystals  in   400-lb.  barrels. 

in    1600-lb.    barrel: 
Ic. ;  in  Chicago.    30c. 

CALCIUM  CARBIDE — Price  f.o.b.  cars  at  warehouse  points  east  of 
Mississippi  River  (except  in  Alabama.  Georgia  and  Florida)  is  $97.50  for 
Cameo.  $102.50  for  Union  miners'  carbide.  In  territory  between  Missis- 
sippi River  and  the  Rockies  and  in  Alabama.  Georgia  and  Florida,  add  $5  • 
west  of  Rockies,  add  $10  to  $15. 


50-Ft.  Lengths 
70c.  per  ft. 
.      40-10% 


Air 
First  Grade 


First  grade. 


30  <; 


Second  Grade 

$0.55  $0.30 

Steam — Discounts  from  list 

Second  grade...    30-5%      Third  grade. 


40-10% 

RUBBER  BELTING — The  following  discounts  from  list  apply 
to  transmission  rubber  and  duck  beltfng: 

Competition    50-10  %     Best  grade 25  % 

Standard    40  % 

LE.4THER  BELTING — Present  discounts  from  list  in  the  fol- 
lowing cities  are  as  follows: 

Medium  Grade  Heavy  Grade 

New   York    40  %  35  % 

St.    Louis    45  %  40  % 

Chicago    30  +  10%  40-(-5% 

Birmingham     35  %  35  % 

Denver    40  %.  35  % 

RAWHIDE  LACING — 40%. 

MANILA  ROPE — For  rope  smaller  than  8-in.  the  price  is  }  to 
2c.  extra  ;  while  for  quantities  amounting  to  less  than  600  ft.  there 
is  an  extra  charge  of  Ic  The  number  of  feet  per  pound  for  the 
various  sizes  is  as  follows:  8-in..  8  ft.  ;  3-in..  6  ;  5-in..  45  ;  1-in.,  3J  : 
IJ-in.,  2  ft.  10  in.;   l}-in.,  2  ft.   4  in.     Following  is  price  per  pound 


for  % 
Boston     .  . 
New   York 
Chicago    .  . 
Denver    .  . 


10  in. 
and  larger,  in  1200-ft.  coils: 

$0.35%     Kansas    City     $0.33% 

.34         Los    Angeles     X.S  y., 

32  %     Seattle 33  % 


.35  %    San  Francisco 


..11 
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r.\CKINCi — Prices  tXT  pound: 

Rubber  and  duck   for   low-pressure  steam '9-1 

Asbestos    for    hiffh-pressure    steam oi 

Duck   and  rubber   for  piston   packinr ■*;** 

tlax     repiilar     o" 

Flax      waterproofed     »» 

Comoresseii    asbestos    sheet -J*^ 

Wire   insertion    asbestos   sheet ^-Vr 

Rubber    sheet     -''^ 

Rubber  sheet,   wire  insertion -Y? 

Rubber   sheet,    duck   insertion •^* 

Rubber  sheet,   cloth   insertion ■■*'' 

Asbestos  pa<king.   twisted  or  braided,  and  graphited.   for  valve 

stems  and  stuiTin^  boxes „.     ^'in 

Asbestos  wick,    h  •  and   lib.  balls 6.t  to  .  -0 

KIRE  BRICK — Quotations  on  the  different  kinds  in  the  cities 
named  are  as  follows,  fob    works: 

New  York 


EXPLO.'ilVES — Price  per  pound  in  small  lots  at  cities  named: 


Silica   brick.    t>er    1000 J-.O.OO  to    ."i.i.OO 

Fire  clay  brick,  per  1000,  No.  1 4.V00  to    .i.'j.OO 

Hagnesite   brick,    per    net    ton l.Ti.OO  to  14o.OO 

Chrome  brick,   per  net  ton i;i.».00 

Deadburnctl  marnesite  brick,  per  net  ton      8^.00  to    90.00 
Special  furnace  chrome  brick,  per  net  ton     60.00  to    70.00 


Chicago 
J3.'..00  to  HO.OO 


60.00  to  80.00 


Standard  sire  Are  brick.  !)  : 
to   $.".    cheaper   per    1000. 

St    Louis — Hish   trade,  jrii 
Rirmineham — Fire   clay.    $2 


7  in    X  9 

„ 

6  in     X   S  in. 

by  8  Ft    6 

In. 

by  S  Ft 

SI  .10 

ll.Ofi  to  1.11 

1  00 

.73 

.97 

.82 

1.30 

1.15 

1.08 

77 

1.97 

1.49 

:  4  ^j    X  C'.j    in.     The  second  quality  is  $4 

to  SR'>:   SI     Louis  (rradc    540  to  S'.O. 
■>    to   $.30;    Denver.    S2.3.    per    1000 

RAII.HAY  TIES — For  fair-size  orders,  the  following  prices  per 
tie  hold: 

Material 

New   York    , Yellow  Pine 

St     Louis    Plain  No.  1  White  Oak 

Chicago     White    Oak 

Chicago Creosoled 

San  Francisco Green 

San  Francisco Creosoted 

GREASES Prices   are    as    follows    in    the    following   cities    in 

cents   per   pound   tor   barrel    lots: 

New  York  Denver  Chicago  Birmingham     St  Louis 

Cup     5       t07  ?V4  7%  nJ4  .^.6 

Fiber   or    sponge -J      »°  J       li  Rv  \"u.  3  9 

?,Z :;::::::  4    lol     Im     «h        lo-^        «  . 

Car   journai    :;::....    5%  to  7y.      4  6  9  ,3.,o 

COTTON  W.ASTE — The  following  prices  are  In  cents  per  pound: 

,. New   York , 

Nov    3    I'll  7  One  Year  Airo  Cleveland          Chicago 

Wh.in                               li  no  to  13  00  10  00  to  12.00  16.00  14.00  to  15.00 

C^^ored     mi.xed:::     "."o  io  12.00  7.00  to     9/.0  14.00  10.00  to  12.00 

WIPING  CI.OTHS — In  Cleveland  the  jobbers'  price  per  1000  is 
as  follows : 
1314    X   13Vi     $35.00         13>4    X   20^4     $45.00 

In   Chicago  they  sell   at   $.'J0  to  $33   per   1000. 

I.INSEEI)  Oil. — These  prices  are  per  gallon; 

, New  York ^      . Cleveland ,  , Chicago > 

Nov   3.         One         Nov.  3.       One         Nov.  3.        One 
1917      Year  Ago      1917     Ye.ar  Ago      1917   Year  Aco 

Raw    in   barrels $1.16       $0.88       $1,1.3        $0.97        $1.17  $0.92 

5  gal.   cans    1.26  .98  1.2.>  1.07  1.27  102 

WHITE    AND    RED    LEAD    In    BOO-lh.    lots    sell    as   follows    In 
cents  per  pound; 

. Red V   , White , 

Nov.  5.  1917       1  Year  Ago     Nov.  3.  1917    1  Yr.  Ago 

Dry  Dry 

Dry       In  Oil        Dry       In  Oil      and  In  Oil      and  In  Oil 

100-lb.    keg     12.23      12.30      10  30      11.00  12.00  10  30 

23-    and    .3filb.    kegs   12.30      12.73       10.73       11.25  12;J5  10  73 

12Wlb      keg     12.73      1300      11.00      11.30  12.30  11.00 

1-    to    6-lb.    cans...    14.25      14..30      13.50      12.50  14/.0  12.50 

Nt'TH — From    warehouse    nt    the   places    named,    on    fair-sized 
orders,  the  rollowlng  amount  Is  deducted  from  list: 

New  York        , — Cleveland — ,     , — Chicago — , 

s        .       s  SI- 

10  .*  "5  ."  '•>  *  5>1 


t>  o 


Hot  preiwed  so'iare. 
Hot  pres<ie<l  hexagon 
Cold    punched    square. 


0< 
$1  .30 


$1  30 
I  20 
List 
List 


0< 

$3  00 
:i  no 
■:  110 


$1  no 
I  110 
I  no 
I  00 


Cojrl   punche<l    hexagon   List        1 

Semiflnlshed  nuts  tell  at  the  following  discount*  from  list  price: 

Nov.  6.  1917  One  Year  Ago 

N'  .                                       80*  00—10* 

CI.                                          «S«  00— 10* 

c»,                                          M%  00 — 10% 

M  40«i  

*l\<llisr   mil  T"* — Warehouse  dixonnts  In  the  fnllnwing  cities 

New  York   Cleveland  Chicago   9t    Lniils 

S     hy    4    In     and    .mailer .lO'^.  .•|,-»-5  •*       40-10*       .'13  "r 

Larger  and  longer  up  to  I  In  by  .10  In.   15*        35-5*      85-6*      2.3-5* 

WRniTnitT  WASIfP.RM — From    warehouse*   at    th»  place*   named   the 
following   amount  I*  "Wliictci    from    lt«l   price; 
New  York      $100      Cleveland      $3  50      Chicago.  .  $4  00      St.  Loul*.  .  $2  25 

For  cast  Iron   washers  the  base  price  per   100  lb.   I*  as   follows: 
New  York.     $3.00       Clevelarel      $5  50       Chicago      $3  50       St.  Louis      $2  73 


Low  Freezing 
30% 

407c 

— Gelatin— 

80  7o" 

Black 
Powder 

New    York     .  .  . 

$0.2714 

SO  .14  Uj 

$2.50« 

$0.20  ■  ■ 

■■.36% 

.311  % 
.3314 

$0.43% 
.4314 

Kansas    City    . . . 

Seattle    

.1814 

.34% 

.31% 

41% 

.19«I4 

.23% 

St.    Paul    

.20 

.3614 

.3314 

2.65* 

St.  Louis    

.16»4 

.3014 

.3914 

.3914 

.19 

.2514 

.3314 

.4314 

Dallas    

.35 

.39 

.39 

.49 

•33Ib.  bags. 

Fl'EL  Oil.. — Price  variable,  depending  upon  stock.  New  York 
quotations  not  available  owing  to  this  fact  In  Chicago  and  St 
Louis  the  following  prices  are  quoted: 


•  light.   2«-26  Baum^.  . 
heavy.    12-14    Baum^. 
Note — There  is  practically 


Ctiicago 

5  lie. 


fuel  oil  in  Chicago  at  present  time. 


on, — Price   per    50-gaI.    bbl.    Is   as    follows; 

Steam 
City  Fuel  Black     Red  Engine     Cylinder     Gasoline 

Seattle    $1.60  $8.25  $11.00  $21.00  $10.23 

Los  Angeles 1.45  6.50  12.00  26.00  10.00 

Denver    3.35  8.75  17.00  24.00  12.00 

•St.    Paul     3.00  5..30  11.00  17.30  10.05 

Boston     5.50  10.30  13.00  20.00  12.50 

Kansas    City     7.20  5.20  10  30  17.85  10  13 

Note — Standard  prices  of  oil  are  necessarily  difflcuU  to  give  Those 
above   are   for    average    grades. 

"These  are  la-st  month's  quotations;  current  prices  not  available. 

CONSTRUCTION  MATERIALS 

ROOFING    MATERI.ALS — Prices   per    ton    fob.    New    York   or 

Chicago : 

Less  Than 

Carload  Lots  Carload  Lola 

Tar  felt    (14   lb.   per  square  of   100   sq.ft. I $6100  $62  00 

Tar   pitch    lin   400-lb.   bbl.) 13  00  16.30 

Asphalt    pitch    (in    barrels) 29.00  30.50 

Asphalt    felt    60.00  62.00 

PREP.AREI)  ROOFINGS — Standard  grade  rubbered  surfai 
complete  with  nails  and  cement  costs  per  square  as  follows  In  Ne 
York  and  Chicago: 

, 1-Ply ^        / 2-Ply N        , 3-Ply — 

c.l.  l.cl.  cl  Icl.  c.l.  Id 

No.  1   grade $1.15       $1.40  $1.45        $1.60  $1.75        $1.90 

No.   2   grade 1.10  1.25  125  140  1.50  l.Bo 

Asbestos  asphalt  saturated  felt  (14  lb.  per  squ.arel  costs  $5.35  per 
100  lb. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sfl.fl.  costs 
$1.83  per  roll  in  carload  lots  and  $2.10    tor  smaller  quantities. 

Shingles,  red  and  trecn  slate  finish,  cost  $4  75  per  square  In  carloads. 
$5  in  smaller  quantities,   in  Philadelphia. 


4x12x12 
$0.0957 


HOLLOW  TIl.F — 

Boston    

Kansas    City'     

Denver     

New  Orleans    

Los    Angeles*     

Chicago     

*In  quantities  of   1000. 


LVMBER — Price  per  M  In  carload  lots: 


I  X  8ln.  X  20  Ft.  and  Under 


Kansas   City    .  . 

Seattle     

Denver     

San    Francisco . 

St.   Paul    

Note — Bosto 


Hemlock     Spruce 
$33.00  .... 


Fir 
$33.00 

21.00  21.00 

.30.00  .... 

24  00  24.00 

38.00  31.50 
market  demoralized. 


City 


YP  Fir 

.    $4200  $42.30 

Seattle  21.00  21  00 

I  OS    Angeles  .30  00 

Denver     30.00 

San   Francisco 24  00 

St.    Paul     51,00 


lemlock 
$41.00 
21.00 
.30.00 
30  00 
24.00 
34.00 


12x12x12 
$0  2268 


13  X  13.1n  . 
20  Ft.  and  Undo- 
Y.P.  Fir 


2-In  T  andO. 
10  In  X  1(1  Ft. 
YP  Fir 


00 .00 


If 


POKTI.,\Nn  CEMENT — These  prices  are  for  barrels  in  carload 
lolH,  Including  bags  : 

Nov.  5,  1017  One  Month  Ago  One  Year  Afn 

New  York    $2.22  $2  22  $172 

Jersey   City    3.16  2  16  160 

Boston    2.77  3.77  192 

Chicago     2.21  2.31  186 

Pittsburgh     2.31  2  31  l.St 

Clevel.and    2.44  2.44  1.94 

Denver    3.20  3.20 

Los  Angeles 2  30  2.40 

VIMK — Warehouse  prlees: 

Hydrated  per  Ton  Lump  l>er  300-Lb  Itarrtl 

Finished  Common  Finished  Common 

New    York    $10  30  $13£5  $2  10  $1.00 

Chicago     15  00  12  00  1.90  .... 

SI     Lmils     12  00  10,75  ....                   

Dallas       20  00  15  00  ....  .... 

San    Francisco     18  00  ...  1.66  .... 


Engineering  and 
Mining  Journal 


^4  3 


VOLUME  104 


NOVEMBER  17,  1917 


NUMBER  20 


Drift  Mining  in  California 


By  J.  D.  HUBBARD' 


Decadence  of  mininci  in  the  lava-covered  Ter- 
tiary grai'els  of  California  is  due  to  lack  of  enter- 
prise in  applying  modern  methods  and  machin- 
ery. Extensive  deposits  of  low-grade  gravels 
await  development.  The  varied  working  con- 
ditions are  discussed,  and  the  application  of  more 
advanced  methods  is  advocated.  Some  average 
working  costs  are  given. 


MINING  of  the  lava-covered  gold-bearing  gravels 
in  California  was  not  affected  by  the  passage  ol' 
the  Anti-Debris  Law,  which  threw  hundreds  of 
hydraulic  miners  out  of  work.  Nevertheless,  there  has 
been  a  gradual  decline  in  drift  mining.  Only  the  rich- 
est and  most  accessible  of  the  lava-buried  gravels  have 
been  exploited  and  these  by  methods  often  crude  and 
wasteful.  About  three  hundred  miles  of  ancient-river 
channels  have  been  worked  out  with  an  average  produc- 
tion of  nearly  a  million  dollars  in  gold  per  mile.  As 
natural  conditions  became  more  difficult  and  the  lack 
of  modern  equipment  more  acutely  felt,  this  class  of 
mining  declined  to  a  degree  that  has  hardly  been  over- 
come to  date. 

That  drift  mining  presented  strong  attraction  to  the 
mining  man  is  obvious,  for  it  afforded  many  opportuni- 
ties for  rich  "strikes."  The  chance  of  a  "find,"  however, 
has  little  place  in  modern  business  practice.  The  main 
thing  now  is  to  adopt  modern  and  efficient  methods  and 
to  calculate  profit  from  the  "run-of-mine"  gravel,  dis- 
counting strikes  and  regarding  them  merely  as  velvet. 
In  this  day  of  drilling  and  mucking  machines  and  im- 
proved metallurgj',  drift  mines  deserve  more  attention. 

The  drift  mines  of  the  state  have  an  excellent  record 
of  production.  In  this  connection  I  will  refer  to  Walde- 
mar  Lindgren's  report'  on  the  "Tertiary  Gravels  of 
the  Sierra  Nevada  of  California,"  in  which  the  follow- 
ing appears: 

As  shown  in  detail  in  the  following  tables,  the  counties 
of  the  Sierra  Nevada  north  of  and  including  Mariposa  have 
produced  approximately  $57,500,000  in  placer  gold  during 
the  period  (1897-1909)  for  which  accurate  statistics  are 
available.  Of  this  not  more  than  $15,000,000  came  from  the 
gravels  of  the  pre-Tertiary  channels.  What  the  total  pro- 
duction may  have  been  is  impossible  to  estimate,  for  the 
reason  that  in  the  earlier  years  the  yield  of  the  placers  was 
not  subdivided  according  to  source.  The  total  output  of 
gold  in  California  is  estimated  at  $1,200,000,000  to  $1,500,- 
000,000,  but  about  one-fifth  of  it  was  derived  from  quartz 

•Formerly  manager  of  the  Lucky  John  mine,  Paradise,  Calif.  : 
now  general  superintendent  for  the  Holden  Mining  and  Milling 
Co.,  Tuscarora.  Nev. 
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veins.  The  great  bulk  of  this  came  from  the  Quaternary 
deposits,  and  about  $300,000,000  is  a  conservative  estimate 
for  the  amount  obtained  from  the  Tertiary  gravels. 

I  direct  attention  to  the  last  sentence,  which  is  sig- 
nificant.   The  Tertiary  or  Neocene  gravels  make  up  the 


MINER-^l,  SLIDE  DRIFT  MINE,   PAILVDISE.   CALIF. 

ancient-river  beds  of  California,  which'  still  have  three 
thousand  miles  or  more  of  unworked  channels. 

The  formation  of  the  ancient-river  beds  was  the  re- 
sult of  a  great  period  of  erosion.     The  contour  line 
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of  that  period  was  just  the  reverse  of  what  it  is  at  pres- 
ent, for  the  lava-capped  channels  are  now  the  ridge 
tops,  while  in  that  past  age  they  were  the  bottoms  of 
the  ravines  or  rivers  in  which  the  gold  was  concentrated. 
The  Sierra  Nevada,  during  this  pteriod,  was  a  range 
with  comparatively  low  relief.  The  drainage  system 
during  the  Neocene  era  had  its  sources  near  the  modern 
crest  of  the  range,  but  the  channels  did  not  coincide  with 
those  of  the  present.  Erosion  gradually  decreased  in 
intensity,  and  auriferous  gravels  accumulated  in  the 
lower  reaches  of  these  Neocene  rivers,  the  gold  being 
derived  from  the  eroded  croppings  of  the  veins.  During 
the  latter  part  of  the  Neocene  period,  volcanic  activity, 
long  dormant,  began  again.  When  the  lavas  burst  forth 
they  flowed  down  the  river  channels.  The  earlier  flows 
were  not  sufficient  to  fill  the  streams  and  became  inter- 
bedded  with  gravels.  They  are  now  represented  by 
layers  of  rhyolite,  andesite  and  rhyolite  tuffs,  some- 
times altered  to  pipe  clay.  The  later  andesite  and 
basalt  eruptions  were  of  great  volume  and,  for  the  most 
part,  completely  choked  the  channels  into  which  they 
flowed.  The  rivers  were  thus  obliged  to  seek  new  out- 
lets— substantially  those  in  which  they  now  flow. 

Working  Conditions  and  Methods 

Mines  are  seldom  alike,  and  a  study  of  each  must  be 
made  in  order  to  work  it  in  the  best  manner  possible. 
The  drift  mines  vary  greatly.  In  some  places  the  gravel 
is  shallow  and  in  others  deep.  The  bedrock  also  varies 
considerably,  but  the  ancient  rivers  were  formed  in  a 
country  of  low  relief  and  are  less  broken  up  and  gener- 
ally wider  than  the  present  streams.  Some  of  the  an- 
cient streams  were  deeply  cut,  almost  to  the  present 
base  line,  and  deposits  in  these  have  to  be  worked 
through  shafts,  but  by  far  the  larger  number  of  the 
channel  deposits  can  be  worked  through  tunnels  and 
by  gravity  methods. 

The  prospecting  work  always  aims  to  find  the  center 
of  the  stream  bed  and  its  lowest  point.  A  main  tun- 
nel should  then  be  driven  on  a  working  grade  as  close 
to  the  center  line  of  the  stream  bed  as  possible.  Cross- 
cuts to  the  "rim"  or  shore  line  on  either  side  at  right 
angles  to  the  main  tunnel  may  be  driven,  50,  100  or  200 
ft.  apart,  to  develop  the  gravel  and  find  the  extent  of 
the  "pay"  laterally.  Then,  as  shown  in  Fig.  1,  the 
gravel  can  be  stoped  out  from  the  rim  side,  working 
toward  the  center.  A  solid  pillar  of  gravel  should  be 
left  to  protect  the  main  tunnel,  and  when  the  channel 
has  been  worked  out,  this  pillar  may  be  removed,  as 
shown  in  Fig.  2,  by  starting  at  the  far  end  of  the  prop- 
erty and  working  toward  the  mouth  of  the  tunnel.  As 
one  rim  or  the  other  is  often  exposed  on  the  side  hill, 
the  crosscuts  may  be  driven  through  to  daylight,  afford- 
ing extra  exits  and  better  ventilation  to  the  mine.  The 
larger  rocks  may  he  thrown  hack  for  filling  and  .so 
require  one  handling  only. 

Care  must  be  taken  in  blasting  not  to  throw  the  gravel 
on  the  rock  pile.  A  little  experience  teaches  the  miner 
the  right  amount  of  powder  to  u.ie  to  "kick"  the  ground 
just  enough  to  cause  it  to  roll  from  the  face.  It  has 
been  my  experience  that  it  is  an  excellent  plan  to  pick 
men  that  really  understand  dynamite  and  have  them 
do  the  shooting  exclusively,  paying  them  a  little  more 
money  for  the  exerci.se  of  this  superior  skill.  The  same 
rule  applies  in  other  branches  of  the  work  and  the  prac- 


tice is  an  economy  in  the  end.  Where  a  man  displays 
aptitude  along  any  particular  line,  even  on  the  "muck- 
stick,"  it  is  profitable  to  give  him  higher  pay — particu- 
larly in  the  case  of  American  labor. 

Where  "low-ground"  is  found  and  the  lava  cap  is  not 
too  far  from  bedrock,  heavy  T-sets,  as  sho%vn  in  Fig.  3, 
may  be  used  to  good  advantage.  When  the  gravel  bed 
is  thicker,  cribs  or  "cogs"  of  timber  can  be  set  up,  as 
shown  in  Fig.  4.  The  cribs  should  be  filled  with  rocks 
or  boulders  and  when  full  are  of  great  strength,  second 
only  to  a  solid  pillar.  In  all  cases  the  larger  rocks  and 
boulders  may  be  thrown  back  for  walls  and  filling. 
Where  the  gravel  is  still  deeper,  as  shown  in  Fig.  5, 
methods  of  timbering  or  filling  must  be  used  to  suit  the 
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Fig.  1  .shows  slopliiK  from  the  rim  side  toward  the  center  of 
the  deposit,  leaving  pillars  to  protect  tunnel.  Fig.  2  shows  method 
of  removing  pillars  from  end  of  property  toward  mouth  of  tunnel 

case.  Often  a  caving  system,  working  from  the  rim 
toward  the  center,  is  best. 

Machine  drills  and  mucking  machines  should  be  used 
wherever  possible,  for  they  will  greatly  reduce  the  cost 
of  mining  under  certain  conditions.  The  old  methods 
of  hand-moiling  are  obsolete,  besides  being  wasteful  of 
powder.  I  consider  the  decadence  of  drift  mining  due 
more  to  the  persistence  of  hand-moiling  methods  than 
to  any  other  cause.  To  make  drift  mining  successful  is 
just  a  matter  of  keeping  up  with  the  times,  and  drift 
miners  .seem  to  have  been  asleep  in  this  regard.  Heavy 
machines  are  not  required  in  most  gravels,  the  one-mar 
type,  such  as  the  mountable  pliigger  machines,  being 
best.  More  gravel  can  be  broken  with  a  given  amount 
of  powder  in  a  machine  hole  than  in  a  moil  hole,  which 
becomes  funnel-shaped  and  therefore  does  not  confine 
the  powder  as  it  should.  Where  there  is  plenty  of  water 
and  sluice-grade  methods  may  he  used  underground  to 
get  rid  of  the  muck,  operating  cost  may  be  greately  re- 
duced. If  takes  work  to  get  a  drift  mine  or  any  other 
mine  in  shape,  but  once  opened  properly  i*  becomes  a 
first  cousin  to  the  check  book,  to  be  drawn  on  at  will  up 
to  the  limit  of  the  account. 

It  is  remarkable  how  much  ground  was  worked  out  by 
the  oldttmers  before  powder  was  used.    The  method  then 
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was  to  pick  and  gad  out  close  to  bedrock  and  then  break 
down  to  the  cut.  The  best  miner  was  the  one  who  could 
practically  put  his  right  hand  in  his  left-hand  pants 
pocket,  for  he  had  to  lie  on  his  side  while  working  his 
cut.  Only  the  better  grade  of  ground  could  be  worked 
that  way.  Nowadays  it  is  not  uncommon  for  one  man 
with  a  good  machine  to  break  down  50  cu.yd.  of  gravel 
in  his  shift.  The  method  of  working  must  be  carefully 
considered  for  each  mine  and  the  system  best  adapted 
under  the  conditions  selected. 

The  costs  of  drift  mining  vary  from  60c.  per  cu.yd. 
under  favorable  conditions  and  where  sluicing  can  be 
:lone,  to  $4  per  cu.yd.  where  a  shaft  is  necessary  and 
hoisting  and  pumping  are  items  of  cost.  Where  a  good- 
^ized  channel  occurs  and  gravity  workings  are  possible, 


BEDROCK 
FIG.  5 
TIMBERING  IN  CALIFORNIA   DRIFT  MINES 
Fig.    3  show.s  use  of  T-sets  when   lava  capping   is   not   too    Car 
from    bedrock.      Fig.    4    shows    use    ot   cribs    where    gravel    bed    is 
thicker.      Deeper   gravel    beds   such   as   in    Fig,    .^    require   method.s 
Df  timbering  or  filling 

oy  operating  on  a  large  scale  the  costs  should  not  exceed 
51  per  yd.  when  prices  for  material  are  normal.  Labor 
is  the  greatest  cost  in  nearly  all  cases,  and  mucking  the 
largest  item,  except  where  mucking  machines  can  be 
jsed  to  advantage.  The  items  of  timbering,  filling. 
Dower,  water,  powder  and  supplies,  overhead,  and  the 
unexpected,  must  be  carefully  considered.     Depreciation 

s  generally  low  in  drift  mining,  as  only  the  simplest 
<ind  of  plant  is  required. 

The  source  of  supply  and  cost  of  water  should  be  given 
Darticular  attention,  as  water  is  absolutely  necessary  to 
;his  class  of  mining.  The  time-honored  plan  is  to  ap- 
propriate water  from  a  neighboring  stream  and  bring 

t  to  the  required  point  at  the  mine  by  ditch  and  flume. 
rhe  first  cost  of  the  ditch  and  flume,  even  with  labor 
\\t  normal  figures,  is  always  a  big  item,  as  the  ditch,  on 


account  of  the  necessary  grade,  is  seldom  less  than  a 
mile  long.  The  water  must  arrive  at  the  tunnel  mouth 
with  sufficient  head  to  be  effective.  Where  a  ditch  is 
practicable  and  the  conditions  are  right  it  should  be 
built,  for  it  will  run  without  gasoline.  I  wish  to  empha- 
size, however,  the  practicability  of  pumping  water  by 
power.  Few  realize  the  low  first  cost  of  good  pumps, 
their  mobility  and  dependability.  A  pump  and  an  elec- 
tric motor,  for  delivery  of  300  gal.  per  min.  (about  34 
miner's  inches)  under  500  ft.  head,  will  cost,  say,  $2500. 
The  cost  for  power  and  upkeep  should  not  exceed  $10 
per  day  for  16  hours  work.  And  there  is  generally  a 
.stream  nearby  with  sufficient  water. 

Drift  mines  generally  make  more  water  as  the  gi'ound 
is  developed.  In  some  cases  there  is  an  abundance  of 
water,  sufficient  for  sluicing  operations,  and  when  these 
conditions  exist  the  cost  of  water  is  practically  nil. 

Timber  Requirements  Variable 

Timbering  is  an  uncertain  item.  In  many  drift  mines 
considerable  timber  must  be  used  and  in  others  only  a 
small  quantity,  but  all  need  some.  Where  a  bedrock 
tunnel  is  run  in  fairly  good  ground  little  timber  is 
needed.  Only  when  stoping  commences  will  it  be  used 
in  any  large  amount,  and  then  it  will  depend  entirely  on 
the  character  of  ground  worked.  In  the  Hidden  Treas- 
ure drift  mine  in  Placer  County,  from  1,500,000  to 
2,000,000  ft.,  b.m.,  of  timber  was  used  underground 
each  year.  In  the  Mineral  Slide  drift  mine,  in  Butte 
County,  not  over  5000  ft.  per  year  went  underground. 
It  depends  on  the  mine,  and  what  is  under  your  hat. 

In  the  following  estimate  of  working  costs,  labor  and 
supplies  are  at  normal  prices,  the  usual  slate  bedrock 
and  the  gravel  of  ordinary  compactness — not  cemented. 
In  mentioning  "cement"  let  me  state  that  I  have  found 

COST    OF    DRIFT    GRAVEL  .MLNIXG 

stoping*  Drifting-  Tunneling' 

PerCu.Yd.  Per  Ft  Per  Ft 

Drilling                     $0   14  $0  35  $0.70 

Mucking  and  tramming     26  1 ,  00  .80 

Powder,  caps  and  fuse   .33  I   65  1 .  85 

Power                      03  .30 

Timber  and  filling   - .06  ....  ... 

Tools  and  sharpening .02  .... 

Superintendence . .03  ... 

Lights  and  miscellaneous .04  .  46a  266 

Depreciation     02 

Total $0  93  $3  46  $3  91 

*  Breast  at  least  30  ft.  wide  and  output  500  cu.yd.  per  day.  Supplies  and  labor. 
$3  to  $4  per  shift,  at  normal  costs  and  all  material  delivered  to  the  sluices. 

=  Drifting  in  gravel:  6x7-ft.  cut:  same  conditions  and  methods. 

*  Averaging  5  ft.  per  shift  in  slate  bedrock:  6x7-ft.  tunnel:  same  conditions 
No  timber  costs  allowed,  as  drift  stands  without  timber.  If  it  had  been  necessary 
to  use  timber  the  additional  cost  would  not  exceed  $1  per  ft. 

a  Costs  include  power,  track  and  ties,  miscellaneous. 
b  Costs  include  track  and  tics,  miscellaneous. 

it  to  be  the  great  "bugaboo"  of  drift  mining.  What 
cemented  material  there  is  forms  a  very  small  part  of 
the  whole  and  I  have  known  several  drift  mines  that 
prepared  to  work  this  much  feared  "cement"  by  erecting 
mills  and  crushing  devices  which  afterward  did  not 
turn  a  wheel.  In  the  accompanying  table  of  costs,  one- 
man  machine  drills  are  used  and  in  the  remainder  of  the 
work  ordinary  hand  methods.  If  mucking  machines  can 
be  used,  or  sluicing,  or  electric  haulage,  shoveling  and 
transportation  costs  may  be  much  reduced.  It  will 
be  noted  that  the  cost  of  powder  per  foot  or  cubic  yard 
is  the  largest  item.  This  cost  is  practically  a  fixed 
charge  and  takes  no  account  of  the  size  of  the  operations. 
The  washing  plant  is  a  factor  in  drift  mining  that 
for  low  first  cost  and  cheapness  of  operation  cannot  be 
beat.  In  many  cases  the  simplest  system  of  rifliles  ma^ 
oe  used.     It  is  well  to  give  two  or  three  drops  of  a  few 
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feet  each  to  the  material  to  be  washed,  taking  out  the 
coarser  material  with  grizzlies  at  each  drop.  This  helps  to 
disintegrate  the  mass  and  thereby  free  the  gold.  Different 
sluice  grades  are  used,  decreasing  as  the  material  gets 
finer.  There  is  no  advantage  in  a  multiplicity  of  riffles. 
Pole  and  Hungarian  riffles  fit  all  cases.  The  fine  mate- 
rial containing  the  black  sands  and  fine  gold  is  dis- 
charged into  a  tank  with  taper  bottom  where  the  sands 
are  settled  and  the  surplus  water  is  allowed  to  run  to 
waste.  The  thickened  sands  are  then  fed  to  a  concen- 
trator, preferably  of  the  end-shake  type  which  finally 
collects  the  gold.  In  Fig.  6  a  typical  gravel  washing 
plant  is  shown.  The  concentrator  is  an  important  part 
of  the  plant  and  allows  considerable  latitude  in  the  mat- 
ter of  the  regulation  of  grade  and  water,  which  have  to 
be  particularly  watched  when  the  sluices  are  depended 
on  to  make  the  whole  saving. 

By  neglecting  the  use  of  concentrators  in  the  past 
large  amounts  of  gold,  platinum,  and  valuable  byproducts 
have  been  lost.  I  have  found  the  following  minerals  and 
metals  in  the  drift  gravel  sands  of  California :  Platinum, 
chromite,  osmium-iridium,  ilimenite,  spinel,  zircon,  epi- 
dote,  magnetite,  garnet,  tourmaline,  pyroxine,  monazite, 
amphibole,  rutile,  olivine,  corundum  and  small  diamonds 
and  sapphires.  Often  these  minerals  are  of  sufficient 
quantity  to  warrant  reclamation.  The  black  sands  of 
the  Klamath  Mountains  and  Butte  County  usually  con- 
tain a  considerable  amount  of  chromite,  and  it  will  be  a 
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In  favorable  places  in  these  ancient  channels  there  is 
a  concentration  of  gold,  and  when  one  of  these  spots  is 
found  it  is  Fourth-of-July  ever>-  day  for  a  while.  In  the 
old  Perschbaker  drift,  near  Magalia,  it  is  a  tradition 
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simple  matter  to  save  this  valuable  material  by  the  use 
of  a  good  type  of  magnetic  separator.  Nearly  all  the 
chromiferous  serpentine  areas  in  this  state  have  suffi- 
cient chromite  to  make  the  recovery  worth  while.  The 
percentage  of  black  sand  in  the  ancient  channels  varies 
from  Kr  to  .3  or  4'"r,  but  rarely  over  4rP.  So  one  con- 
centrating table  is  generally  sufficient  for  each  plant, 
'inless  a  large  tonnage  is  worked. 

In  ca.se  tightly  packed  or  slightly  cemented  material 

•i-curs  in  the  mine,  a  different  plant  becomes  nece.ssarj'. 

This,  however,  is  the  exception.  In  P'ig.  7  I  show  the 
flow  sheet  of  a  good  type  of  plant  to  treat  the  more  re- 
fractory material.  Owing  to  the  favorable  conditions— 
slightly  greater  fall,  ample  water,  and  a  natural  classi- 
*lcation — the  gravels  of  California  have  an  advantage 
over  those  of  many  other  districts,  as  the  bulk  of  the 
fine  material  w-hTch  causes  cementing  and  hardening  has 
been  washed  away  in  the  making  of  the  channels. 


that  the  shovelers  often  picked  up  from  $80  to  $100  in 
a  good  shovelful  of  "dirt"  from  one  of  these  favored 
spots.  Many  large  nuggets  have  been  found.  It  is  char- 
acteristic of  the  ancient-channel  gold  that  its  average 
fineness  is  greater  than  the  gold  of  later  concentrations. 
In  the  Mineral  .Slide  and  Lucky  John  drift  mines,  in 
Butte  County,  gold  running  $19.85  per  oz.  in  its  natural 
state  has  been  found,  and,  so  far  as  I  know,  this  was  the 
finest  mined  in  the  state.  J 

The  importance  of  a  decided  change  from  old-timej 
methods  in  drift  mining  is  so  great  that  it  is  difficult, 
to  put  sufficient  emphasis  on  it.  The  pumps  and  ma- 
chine drills  of  today  are  so  far  superior  to  the  old 
types  that  comparisons  are  indeed  odious.  With  care- 
ful and  intelligent  exploitation — fair  terms  between 
owner  and  operator  and  a  modern  system  of  operation — 
California  drift  mines  could  again  operate  extensively, 
and  be  placed  upon  a  profitable  basis. 
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Power  Plant  of  the  St.  Joseph  Lead  Co. 


By  E.  L.  BROOME 

Bngineev.  Viele,  Blackwell  &  Buck 


Description  of  a  new  central  power  plant  serving 
several  mining  properties  in  southeastern  Mis- 
souri. Among  the  unusual  features  of  the  plant 
is  the  hdncUing  of  the  coal  and  the  feed  water. 

PRIOR  to  March,  1917,  the  St.  Joseph  Lead  Co.  and 
its  allied  companies,  opei'ating  lead  mines  and  mills 
in  southaastern  Missouri,  generated  their  power  at 
three  separate  points,  each'  roughly  at  the  apex  of  an 
equilateral  triangle  whose  sides  fneasure  about  six  miles. 
At  Leadwood,  which  is  at  the  western  ape.x,  there  are 
one  1000-kw.  high-pressure  turbo-generator  and  one 
1000-kw.    mixed-pressure    ttti'bo-generator,    the    latter 


A  gradual  increase  in  the  electric  load,  due  to  changes 
from  steam  to  electrically  driven  machinery  and  the  in 
crease  of  production  during  the  last  three  years,  created 
a  demand  for  power  which  rapidly  outgrew  the  existing; 
capacity  and  made  necessary  the  installation  of  a  new- 
power  plant. 

The  site  of  the  new  plants  at  Rivermines  was  de- 
termined largely  by  the  situation  of  the  center  of 
gravity  of  the  load  and  by  the  consideration  of  railroad 
facilities,  space  for  coal  storage  and  an  available  supply' 
of  circulating  water.  Ground  was  broken  early  in  April. 
1916,  and  in  spite  of  the  congested  freight  conditions 
and  manufacturing  delays,  the  first  unit  was  started" 
Mar.  22,  1917,  and  the  second  about  a  week  later.  While 
not  a  record  performance,  in  view  of  the  fact  that  the 


THE  ST    JOSEPH    PL.A..\'T   .\T   IIIVERMINES.   MO..   SHOWING  POWER  HOUSE.   CO.\L  BUNKER   AND  CONVEYOR 


Dperating  on  exhaust  steam  from  several  steam-driven 
ompressors  and  two  horizontal  noncondensing  steam 
ingines.  Each  turbine  is  served  by  a  jet  condenser 
ivith  a  spray  cooling  pond  for  the  circulating  water. 

At  Bonne  Terre,  the  northern  apex,  there  are  three 
|as-engine  driven,  direct-connected  generators  with  a 
;otal  nominal  capacity  of  1620  kw.,  and  at  Rivermines, 
he  southern  apex,  there  are  four  gas-engine  driven  units 
if  total' capacity  of  2160  kw.  These  plants  are  connected 
tr  parallel  by  tie  lines  between  Rivermines  and  Lead- 
ivood,  and  Leadwood  and  Bonne  Terre,  but  with  no  direct 
tie  between  Rivermines  and  Bonne  Terre. 

•Reprinted    from    "Power.'    Oct     .fO.    1917 


main  equipment  orders  were  placed  during  March.  1916, 
it  compares  well  with  similar  installations  even  in  less 
active  periods. 

In  general  plan  the  plant  follows  the  established  prac- 
tice for  an  installation  of  its  size,  but  the  unique  treat- 
ment of  several  important  details  justifies  a  rather  ex- 
tended description. 

The  foundations  are  carried  down  to  rock,  which  lies, 
fairly  level  about  12  ft.  below  grade.  The  basement 
walls  of  the  turbine  room  and  the  walls  of  the  cold  well 
are  also  carried  down  to  rock,  which  is  below  river-water 
level;  but  in  the  boiler  room  the  columns  are  carried 
on  piers  founded  on  rock,  as  are  also  the  main  loads  of 
the  boilers.     Between  the  piers  reinforced-concre'?  crird- 
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CROSS-SECTION"  THROUGH  POWER  HOUSE  OF  ST.  JOSEPH   LEAD  CO. 


D 

m 

r 


LAYOfT    OK    .ST     JOSBPK    I.KAr>    ros    roWKU    PLANT    AT  RIVRRMINKS,  MIS.IOt'Rl 


NoveWftJer^^IT,  ■ldl7 


ENGlKlEERING  AND  MINING  JOURNAL "' 


ers  are  used,  and  as  the  overlay  is  largely  compact 
hardpan  and  clay,  it  was  possible  to  avoid  considerable 
expensive  excavation  and  to  pour  the  girders  without 
forms  by  trenching  to  ifheiexact  dimensions  Of  the  cross- 
section.  "      V      .._ 

The  boiler  room  is  119,  x  43  "ftrin  the  clear  and  ac- 
commodates seven  Heine  boilers,  each  of  518  nominal 
boiler  horsepower  with  superheaters,  located  above  the 
setting,  the  superheater  flues  being  built  into  the  side 
walls  ftf  the  ..setting.  The  stokers  are  the  chain-grate 
type  and  have  an  area.; of  124  sq.ft.  each,  or  about  i 


and-pinion  operated  sliding,  gate  over  each  stoker.  The 
solution  of  the  fuel-supply  problem  is  rather  unusual 
and  results  in  a  light,  well-ve'ntilatedboirer  room,  and 
the  spiral  conveyors  insure 'a  ^very  homo^heous  condi- 
tion of. fuel  at  the  stoker  hopper  and  permit- a  uniform 
moistening  of  the  fuel,  a  practice  which  the  lead-com- 
pany operators  have  adopted  to  prevent  coking  and  at 
the  .same  time  avoid  quantities  of  dust.  ^> 

The  .stokers  are  driven  in  the  usual  way  from  an  over- 
head lineshaft.  Two  stoker  engines  are  installed,  each 
of  a  capacity  for  driving  the  whole  stoker  plant,  sup- 
ported behind  the  boilers  on 
overhead  platforms.  The 
stoker  lineshaft  is  extended 
at  one  end  through  the  boiler- 
room  wall,  and  is  provided 
with  an  additional  drive  by 
an  alternating-current  mo- 
tor through  reducing  gears. 
The  breeching,  which  is  of 
steel  plate,  unlined  but  cov- 
ered by  2  in.  of  magnesia,  is 
carried  directly  upon  the 
boiler  settings  at  the  rear, 
terminating  at  each  end  out- 
side the  boiler-room  wall  in  a 
radial-brick  chimney  255  ft. 
high  and  9-ft.  diameter  at  the 
top.  As  there  is  considerable 
surplus  mine  water,  the  ashes 
are  disposed  of  by  the  launder 


DISTRIBUTING  CONVEYOR  IN 
BOILER  ROOM 

sq.ft.  per  "boiler  horsepower. 
Coal  is  received  from  an  ele- 
vated track  discharging  into 
a  30-ton  steel  track  hopper 
underneath,  and  by  means  of 
an  opposed  pair  pf^recipro- 
cating  troughrshaped  griz- 
zlies the  smaller  -  sizes  -f  aU 
into  chutes  at  each  side  of 
the  crusher,  and  thence  are 
fed  directly  to  the  belt,  and 
the  larger  pieces  roll  over 
the  ends  of  the  grizzlies  and 
fall  into  the  center  of  a 
crusher  hopper,  from  which 
they  are  delivered  on  a  20- 
inclined  belt  conveyor 
driven  from  the  upper  end 
and  provided  with   a  mag- 

letic  pulley  for  the  removal  of  foreign  pieces  of  iron. 
The  belt  conveyor  discharges  into  a  circular  steel 
mnker,  30  ft.  in  diameter,  lined  with  4  in.  of  reinforced 
oncrete  and  having  a  capacity  of  400  tons.  Under  the 
lunker  is  an  8-ton  weighing  hopper  provided  with  an 
utomatic  registering  scale-beam,  and  discharging  into 
uplicate  horizontal  helical  conveyors,  12-in.  diameter, 
xtending  the  full  length  of  the  boiler  room  over  the 
toker  hoppers,  the  trough  being  provided  with  a  rack- 
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or  flushing  method.  The  water  is  supplied  either  direct- 
ly from  the  mine-water  discharge  system  or  from  the 
outboard  circulating-water  pipe.  The  launder  troughs, 
which  are  lined  at  the  bottom  with  cast  iron,  slope  each 
way  from  the  center  of  the  boiler  room  and  meet  outside' 
the  building  in  a  large  concrete  sump  on  the  bank  of  the 
river.  The  sump  is  surmounted  by  a  brick  "tower  in 
which  the  ashes  and  water  are  elevated  by  rigid  buckets 
attached  to  two  independent  rubber  belts  and  discharged 
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at  the  top  into  an  extended  radial  trough  from  which 
they  can  be  distributed  to  the  flats  adjacent  to  the  rivei. 

The  turbine  room  is  45  x  72  ft.  in  the  clear,  and  is 
sarved  by  a  20-ton  overhead  crane.  The  racking  and 
trolley  movements  are  hand-operated,  and  the  hoist 
motor  is  operated  with  control  from  the  floor. 

There  are  two  3000-kw.  Curtis  turbo-generators,  with 
direct-connected  exciter,  each  served  by  a  LeBlanc  jet 
condenser  placed  in  the  basement.  Circulating  water  is 
pumped  from  a  cold  well  between  the  boiler-  and  turbine- 
room  basements,  and  is  discharged  through  270  spray 
nozzles  into  concrete  ponds,  having  a  total  surface  of 
27,600  sq.ft.  At  the  corner  of  one  spray  pond  an  over- 
flow is  provided  to  supply  water  to  the  mill.  The  spray 
ponds  return  the  circulating  w-ater  by  gravity  to  the 
cold  well,  and  at  an  intermediate  point  in  the  return 
pipe  a  constant  supply  of  about  1500  gal.  per  min.  of 
cold,  fresh  mine  water  is  connected.     Each  generator  is 
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supplied  through  spray  washers  with   15,000  cu.ft.   of 
air  per  minute. 

Water  for  boiler  feed  is  drawn  from  the  mine,  and 
the  experience  of  the  company  was  such  as  to  lead  to 
insistence  on  the  maximum  of  softening.  The  mine 
water  runs  practically  continuously  at  18  grains  per  gal- 
lon total  hardness,  ecjually  divided  between  carbonates 
of  calcium  and  magnesia.  Two  complete  water-soften- 
ing treatments  have  been  installed.  The  !ime-soda 
treatment  of  the  continuous  type  takes  the  raw  water  at 
18  grains  per  gallon  hardness  and  turns  it  out  at  6 
grains  per  gallon  hardness.  This  lime-soda  treated 
water  in  then  pas.sed  through  a  pressure  sand  filter  into 
ft  Permutit  softening  filter.  From  the  Permutit  soften- 
ers the  water,  reduced  to  zero  hardness,  is  led  to  the 
feed-water  heater. 


The  desire  for  an  absolutely  continuous  supply  o'' 
softened  water  for  the  boilers  led  to  duplication  oi" 
pumps  and  to  an  arrangement  of  piping  which  would 
allow  great  flexibility  in  operation,  of  which  the  follow- 
ing are  some  of  the  features: 

Continuous  Supply  of  Softened  Water  Assured. 
By  Arrangement  of  Pumps  and  Piping 

1.  Raw  water  is  normally  drawn  from  the  mine  sump, 
but  may  be  drawn  from  the  spray  pond. 

2.  Water  softened  by  the  lime-soda  process  may  "be 
taken  directly  into  the  feed-water  heater,  or  into  the 
12,000-gal.  steel  standpipe  which  floats  on  the  feed 
water-supply  line. 

3.  The  raw  water  may  be  taken  directly  through  the 
Permutit  plant  and  thence  into  the  standpipe  or  feed- 
water  heater. 

4.  Water  may  be  passed  through  both  plants. 

5.  In  case  of  emergency,  raw  water  may  be  sent  di- 
rectly to  the  standpipe  or  feed-water  heater. 

The  use  of  separators  as  junction  boxes  is  a  novelty 
permitting  the  most  elemental  simplicity  consistent  with 
reliability  in  the  arrangement  of  the  main  steam  piping. 
From  the  outlet  of  Foster  automatic  stop  valves  each 
boiler  is  connected  by  easy  bends  to  group  piping, 
each  group  discharging  into  the  side  of  one  of  two 
receiver  separators,  and  from  each  separator  the  tur- 
bine connection  is  led  direct,  the  two  separators  being 
connected  at  their  top  outlets  with  an  8-in.  loop,  at 
about  the  center  of  which  the  auxiliary  steam  connec- 
tion is  tapped  off. 

The  boiler-feed  piping  follows  the  usual  lines,  but 
between  the  pump-discharge  header  in  the  turbine-room 
basement  and  the  header  overhead  in  the  boiler  room, 
there  are  two  independent  vertical  connections,  each  con- 
taining a  venturi-meter  tube,  each  tube  connected  by 
capillary  pipes  to  a  recording  and  integrating  board  in 
the  turbine  room,  so  arranged  that  either  tube  may  be 
connected  separately  to  the  recorder. 

Use  of  "Constant-Pressure"  Valve  with   Turbine 

The  auxiliaries  are  steam-driven,  with  the  exception 
of  one  motor-driven  feed  pump.  The  auxiliary  exhaust 
is  discharged  to  an  open  Cochrane  heater.  A  so-called 
"constant-pressure"  valve  is  connected  to  each  turbine 
to  discharge  surplus  auxiliary  steam  into  the  low-pres- 
sure stage.  In  order  to  prevent  overspeed  from  the 
auxiliary  steam  supply  when  the  automatic  throttle 
trip  operates,  a  pipe  to  connect  to  the  under  side  of  the 
operating  piston  of  the  constant-pressure  valve  is  led 
to  the  front  of  the  turbine  and  there  automatically 
opened  to  the  atmosphere  by  a  tripping  device  operated 
by  the  drop  of  the  main  throttle. 

The  electrical  cciuipment  consi.sts  of  the  two  3000-kw. 
generators,  with  direct-connected  exciters,  a  motor-gen- 
erator exciter  set  and  station  transformers.  The  cur- 
rent is  threephase  alternating  GO-cycle.  generated  at 
r.f.OO  volts  and  distributed  at  the  same  voltage.  The 
switching  system  consists  of  duplicate  busses  with  re- 
mote-controlled solenoid-operated  oil  switche<«  mounted 
on  pipe  framework.  The  feeder  circuits  are  equipped 
with  three-phase  aluminum-cell  lightning  arresters. 

The  whole  installation  was  designer!  and  constructed 
by  Viele,  Rlackwell  &  Buck,  engineers,  of  New  York. 
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State  Operation  of  Mines  in  South  Africa 


By  a.  cooper  KEYf 


Operation  of  mines  in  South  Africa  by  the 
state  has  been  declared  to  be  ill-advised  by  those 
familiar  n'ith  conditions  there.  The  diamond- 
mining  industry  alone,  from  the  peculiar  circum- 
stances surrounding  it,  might  most  easily  be 
taken  over  by  the  government.  Private  enter- 
prise is  more  efficient  than  public.  By  leasing, 
the  state  gets  its  share  of  direct  profits  and  in- 
direct advantages  withovt  danger  or  risk.  The 
labor  party  in  South  Africa  has  tried,  without 
success,  to  show  that  mining  on  the  Rand  is  de- 
void of  financial  risk.  Entry  into  mining  would 
injure  the  state's  credit. 

THE  Commission  oil  State  Mining  of  South  Africa 
has  issued  an  adverse  majority  report  on  the 
.  question  of  state  operation  of  mines.  The  inquiry 
was  largely  confined  to  the  Far  Eastern  Rand.  It  has 
been  stated  by  the  government  mining  engineer,  Mr. 
Kotze,  that  the  need  of  opening  up  this  area,  without 
delay,  is  urgent ;  if  there  is  no  prospect  of  areas  favor- 
ably situated  being  worked  by  private  enterprise  on 
acceptable  terms,  then  state  mining  may  become  im- 
perative. 

Mine  Operation  by  South  African  Republic 
During  the  Anglo-Boer  War  the  late  South  African 
Republic  worked  certain  of  the  best  Rand  mines  which 
were  already  equipped  and  in  running  order.  "The 
best  stopes  were  worked,  no  development  was  carried 
on,  stores  found  on  the  properties  were  used  but  not 
charged  out  against  working  costs;  consequently  it  did 
not  cause  the  commissioners  any  great  surprise  to  learn 
that  these  mines  were  run  with  very  successful  financial 
results.  It  is,  however,  quite  unlikely  that  the  Union 
government  will  enjoy  the  same  favorable  conditions 
that  the  late  republic  created  for  itself." 

The  general  manager  of  the  South  African  Railways 
and  Harbors,  which  are  state-owned  and  managed, 
said  with  reference  to  government  operation  of  col- 
lieries that  as  long  as  coal  is  available  at  a  reasonable 
price  he  saw  no  reason  for  the  inauguration  of  state 
olleries.  A  state-controlled  mine  might  afford  protec- 
tion against  inflation  of  the  price  of  coal  for  local 
consumption;  but,  if  not  so  economically  worked,  would 
strengthen  the  position  of  private  companies  in  raising 
M-ices.  The  coal-bearing  ground  owned  by  the  adminis- 
;ration  should  not  be  worked  departmentally ;  the  ad- 
Tiinistration  should  arrange,  in  consultation  with  the 
Mines  Department,  a  price  at  which  coal  should  be  sup- 
)lied  to  the  railways,  a  royalty  being  received  on  coal 
lold  to  the  public.  In  other  respects  the  mine  should 
)e  worked  and  controlled  as  a  private  concern. 

The  diamond  industry  is  in  a  peculiar  position.  Since 
he  conquest  of  German  Southwest  Africa  the  Union 
)ractically  holds  a  monopoly  of  the  production  of 
liamonds,   other  sources   of   supply   being   practically 

'Excerpts  from  the  majority  report  of  the  Commission  on  State 
ilining  of  South  Africa. 

tBox  3621.  Johannesburg,  Union  of  South  Africa. 


negligible.  The  diamond  has  neither  an  intrinsic  nor 
a  standard  value.  Apart  from  its  beauty,  the  demand 
for  it  depends  upon  its  rarity  and  expensiveness.  Its 
output  must  be  restricted  to  maintain  and  increase  its 
price.  This  can  only  be  done  effectively  by  monopolistic 
ownerships  and  from  this  point  of  view  the  state  is 
in  the  best  position  to  hold  the  monopoly.  Competition 
among  mine  owners  to  supply  the  demand,  now  a  con- 
stant danger,  would  cease  or  would  be  transferred  to 
the  buyers.  The  state  wouW  be  able  to  regulate  the 
production  to  insure  an  increase  in  price,  indefinitiely 
to  extend  the  life  of  the  mines,  and  preserve  to  itself 
a  lucrative  source  of  revenue.  It  is  established  that 
working  costs  increase  and  yield  diminishes  with  depth. 
Conditions  Favor  State  Diamond  Monopoly 

Such  a  monopoly  would  mean  the  state  expropriating 
on  fair  terms  all  the  diamond  mines  in  the  Union,  but 
most  witnesses  seemed  to  be  appalled  at  the  magnitude 
of  the  sum  required  and  consequently  hesitated  to 
recommend  that  the  state  engage  in  diamond  mining. 
Another  advantage  would  be  that  the  state  could 
prohibit  the  opening  up  of  new  mines  almost  without 
exception,  a  menace  that  has  always  caused  nervous 
apprehension.  But  for  the  chance  and  danger  of  a  pay- 
able  mine  (as  distinguished  from  an  alluvial  field)  being 
opened  up  in  Brazil  or  the  Congo,  the  commissioners 
would  have  no  hesitation  in  recommending  state  ac- 
quisition of  all  diamond  mines.  Partial  control  is  not 
of  much  assistance,  as  was  proved  in  the  case  of  the 
German  Southwest  African  fields.  The  government  had 
power  to  limit  the  output  but  it  would  have  been  folly 
to  have  done  so  while  the  mines  and  alluvial  fields  in 
the  Union  were  free  to  market  an  unlimited  quantity 
of  diamonds. 

The  price  of  diamonds  is  as  good  now  as  it  has  ever 
been:  there  are  no  accumulated  stocks  and  the  output 
is  being  restricted  by  the  larger  mine  owners  in  their 
own  interests.  No  agreement  exists  as  to  the  quantity 
which  may  be  produced  by  each,  so  there  is  a  danger 
that  any  one  of  them  may  break  away  from  the  present 
wholesome  practice,  with  consequences  disastrous  to  the 
whole  industry  and  the  revenue  of  the  Union.  It  would 
be  almost  impossible,  not  to  say  unfair,  to  restrict  the 
output  of  river  diggers,  but  the  control  of  production 
would  maintain  and  increase  the  price  of  diamonds  to 
the  great  advantage  of  the  state,  the  industry,  and 
incidentally  of  the  river  digger.  "In  short  it  seems  that 
never  have  circumstances  and  conditions  been  so  fa'vor- 
able  for  intervention  without  disturbing  the  industrj' 
as  at  the  present  time."  Under  existing  conditions,  the 
burden  of  maintaining  practically  a  monopoly  in  dia- 
monds and  safeguarding  the  industry  by  acquiring  any 
new  sources  of  production  falls  upon  the  shoulders  of 
the  large  mine  owners. 

Private  Entkrprise  More  Efficient 

As  for  state-control  in  general,  however,  it  has  not 
been  proved  to  the  satisfaction  of  the  commissioners 
that  the  state  is  able  to  carry  on  any  industrial  occu- 
pation as  efficiently  as  private  enterprise.  Witnesses 
who  pointed  out  what  was  being  done  in  munitions  work 
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in  England  today  spoke  superficially  without  either 
definite  knowledge  or  information.  Circumstances  in 
England  are  obviously  abnormal.  The  present  activities 
of  the  British  government  are  being  conducted  on 
democratic  lines,  and  we  have  no  knowledge  of  the  cost. 
It  has  been  urged  that  state-mining  would  remove 
suspicion  from  the  public  mind  occasioned  by  leasing. 
But  this  is,  at  most,  a  doubtful  advantage,  because  it 
is  likely  that  greater  suspicion  would  be  occasioned  by 
the  many  appointments  that  the  state  would  have  to 
make.  It  is  also  urged  that  for  the  sake  of  indirect 
profits,  such  as  the  benefits  of  increased  population 
and  markets,  the  state  can  afford  to  work  at  a  small 
loss  because  the  richer  parts  will  keep  the  poorer  going 
within  limits.  This  harmless,  even  attractive,  proposi- 
tion at  the  first  glance   requires   further  examination. 

EXTR.\CTION  OF  UNPROFITABLE  ORE 

Mining  companies  do,  of  course,  work  a  large  amount 
of  unpayable  ore  for  well  defined  reasons.  Rock  which 
yields  sufficient  returns  to  cover  working  costs,  exclusive 
of  development,  is  treated,  because  it  helps  to  reduce  the 
average  working  cost  and  prolongs  the  life  of  the  mine. 
By  persevering  with  an  unpayable  stope  it  may  become 
payable  deeper  in.  Stopes  are  not  as  a  rule  abandoned 
when  the  assay  value  drops  below  working  costs.  Were 
this  the  case,  many  mines  would  soon  have  little  besides 
unpayable  stopes  left.  If,  however,  the  argument,  that 
for  the  sake  of  indirect  profits  mines  could  be  worked 
by  the  state  even  at  a  small  loss,  were  followed  in 
all  cases,  it  would  be  extremely  difficult  to  condemn  even 
the  most  wasteful  of  state  enterprises. 

Unless  conducted  on  sound  business  and  technical 
lines,  state  mining  will  be  a  good  thing  only  for  those 
employed  therein,  but  possibly  a  disaster  to  the  countrj' 
and  the  taxpayer.  Under  the  leasing  system  the  state 
will  at  least  get  its  share  of  direct  profits  and  reap 
the  indirect  advantages  of  working  the  payable  areas 
and  exploiting  the  unpayable  ores,  without  itself  run- 
ning either  danger  or  risk.  If  relief  has  to  be  provided 
for  the  poor,  or  work  for  the  unemployed,  this  can  best 
be  done  by  irrigation  schemes,  that  would  be  repro- 
ductive and  of  great  advantage  to  the  state. 

Mining  Risk  on  the  Rand 
Aa  far  as  mining  risk  is  concerned,  while  the  Main 
Reef  is  probably  the  most  persistent  gold-carrier  known, 
even  Rand  mining  has  its  ups  and  downs.  One  of  the 
particular  risks  in  the  district,  according  to  Dr.  Mel- 
low, the  geologist,  is  the  irregular  distribution  of 
mineral  deposits  or  payable  areas.  These  are  frequent- 
ly .separated  by  large  areas  of  country  and  it  would 
be  by  no  means  impossible  to  locate  a  mine  on  a  totally 
unpayable  area.  These  extensive  blanks  involve  the 
taking  up  of  large  tracts.  The  idea  that  rich  shoots 
continue  on  the  same  line  is  fallacious.  Witnesses  agree 
that  the  factor  of  risk  varies  inverseb'  aa  the  size  of 
the  area  adopted  rh  a  mining  venture.  The  factor 
varies  in  each  particular  case  both  aa  to  the  continuity 
of  the  orehody  and  ita  gold  content. 

To  cmphaaize  the  absence  of  financial  risk  in  mining 
in  the  Far  East  Rand,  as  an  incentive  to  state  operation, 
the  repreaentatives  of  the  South  African  labor  party 
tobulated  certain  information  concerning  eight  selected 
(ompanips.  Seven  are  gold-mining  companies,  and  the 
eighth  is  a  land  and   financial  company   largely    inter- 


ested in  mining.  They  are  shown  to  have  a  capital  of 
£7,442,652,  while  the  market  price  in  September,  1916, 
was  £30,591,877.  "The  profit  of  23  millions  on  these 
eight  companies  is  very  alluring,"  runs  their  statement. 
"Would  it  cause  any  surprise  that  financiers  strive, 
by  every  possible  means,  to  possess  themselves  of  all 
new  and  payable  areas  to  the  permanent  loss  of  the 
people?" 

The  majority  commissioners  find  it  difficult  to  under- 
stand why  the  results  of  only  eight  companies  were 
taken  into  consideration  when  there  are  no  fewer  than 
21  concerns  either  operating  or  ctosed  down,  the  latter 
because  individual  or  neighboring  results  were  such  as 
to  discourage  the  provision  of  further  capital  or  the 
raising  cf  fresh  capital.  Two  companies  (the  Benoni 
and  Apex  gold  section )  had  such  doubtful  prospects 
that  they  found  it  advisable  to  amalgamate  with  the 
New  Kleinfontein  ;  eight  have  made  large  appropriations 
out  of  profits ;  in  addition  a  large  amount  has  been 
spent  by  companies  that  have  combined,  which  sum  has 
disappeared  after  amalgamation.  The  report  gives  in- 
stances of  eight  companies  that  shut  down,  owing  to 
poor  development. 

Success  of  Leading  Producing  Companies 

The  Modder  B,  once  it  started  after  some  years  of 
dormancy,  has  been  remarkably  successful.  The  total 
capital,  including  accrued  interest,  was  just  over  a 
million,  against  which  £1,855,000  has  already  been  paid 
in  dividends.  Brakpan,  which  is  much  deeper,  has,  in 
11 J  .years  since  sinking  started,  not  quite  repaid  the 
£1,461,850  of  capital  accrued.  New  Modder.  the  premier 
mine  of  the  Rand,  with  its  £4  shares  standing  at  £21. 
and  above  that  sum  in  profit  in  sight  (undiscounted> 
and  a  large  undeveloped  area,  does  not  show  up  so  well, 
owing  to  hesitancy  in  the  pioneering  da.vs  of  the  dis- 
trict. Though  sinking  started  in  June,  1895,  and  crush- 
ing in  May,  1896,  it  was  not  until  Christmas,  1906. 
that  the  fir.st  dividend  was  paid.  While  £1,481.362  was 
received  for  shares,  an  even  greater  sum.  £1,661.590. 
has  been  appropriated  from  profits,  a  policy  which  is 
still  in  force.  With  accrued  interest,  the  total  capitiil 
supplied  is  put  down  at  £3,515,612,  compared  withf 
£3,207,500  paid  in  dividends.  4 

New  Kleinfontein  has  not  repaid  its  capital  and' 
accrued  interest  by  £182,000.  Modder  Deep  spent  £922.- 
826,  was  4|.  years  developing  and  has  paid  £512.500  to 
fortunate  shareholders,  the  shares  (£1)  now  standing 
at  nearly  £7.  But  the  position  of  GeduH  is  far  le.si 
pleasing,  it  having  spent  £1,117,458  capital  provided  by 
shares,  and  £501,382  provided  out  of  profits.  .-XccruPil 
interest  is  put  down  at  the  huge  sum  of  £770.465. 
Against  a  total  of  £2,389,305  for  these  items  the  divi- 
dends paid  have  been  only  £240,125.  Van  Ryn  Estate, 
an  outcrop  mine  with  a  .satiafactorj-  grade  and  with 
£620.000  capital  and  costs  on  a  moderate  scale,  has 
distributed  a  total  of  £2,407,000  in  dividends.  In  the 
\';in  R>'n  D'-op  the  cash  supplicil  was  nearly  £1,600.000. 
while  accrued  interest  is  put  at  £418.500.  dividend  dis 
trihutod  £1,256,736.  The  Nigel,  an  outcrop  mine,  re- 
gained £237,600  capital  and  has  paid  £864..500  in  divi 
dends  in  its  rareer  of  30  years,  which  is  apparently 
now  approaching  termination.  Sub-Nigel  has  spent  over 
a  milli'in.  if  allowance  be  made  for  accrued  interest, 
while  only  t'118.iii>0  has  been  p.Tid  in  dividends. 


November  17,  1917 


ENGINEERIxN'G  AND  MINING  JOURNAL 


873 


The  i-ecord  truly  reflects  the  Kood  and  bad  luck  of 
the  Far  East  Rand,  and  no  doubt  the  history  of  its 
future  mining  ventures  will  be  much  the  same.  The 
mine  owner  is  by  no  means  sure  of  his  reward.  The 
risks  are  many,  but,  on  the  other  hand,  the  outstanding 
successes  from  time  to  time  encourage  and  reward  the 
enterprising  financier  for  his  boldness  and  persever- 
ance, to  attract  others  with  fresh  capital  into  a  new 
country,  and  even  to  create  a  longing  in  the  hearts  of 
some  citizens  to  possess  some  of  this  wealth  for  them- 
selves by  clamoring  for  state  mining. 

Scattered  Responsibility  of  State  Control 

The  financial  risks  and  difficulties  of  mining  on  the 
Far  East  Rand  are  highly  technical  matters  and  the 
commissioners  have  relied  upon  the  opinion  of  the  gov- 
ernment mining  engineer.  The  state  has  neither  the 
necessary  experience  nor  organization  to  carry  on  such 
a  highly  specialized  occupation  as  mining.  Moreover, 
scattered  responsibility  is  fatal  to  any  enterprise.  In 
time  it  degenerates  into  an  almost  total  absence  of 
responsibility.  It  is  an  evil  in  state  organization  that 
economy  is  invariably  practiced  in  the  remuneration 
of  chief  executive  officers  on  a  scale  which  compares 
very  unfavorably  with  what  is  considered  adequate 
under  private  enterprise.  The  state  system  creates  in- 
etticiency,  inertia  and  lack  of  expedition  that  hampers 
the  most  capable  officers.  Although  promotion  by 
seniority  aims  at  abolishing  favoritism,  this  puts  a 
premium  on  mediocrity. 

The  -entry  of  the  state  into  so  speculative  an  under- 
taking as  mining  would  tarnish  the  state's  credit,  it  is 
agreed.  The  most  serious  and  far-reaching  disadvantage 
would  be  the  effect  on  the  activities  of  its  large  financial 
and  mining  concerns.  If  the  state  were  to  select  the 
most  promising  areas,  the  mining  houses  would  have  to 
search  outside  the  Union  for  fresh  fields  suitable  to 
their  peculiar  ability,  experience  and  enterprise. 

What  the  mining  companies  have  done  for  the  in- 
lustrial  development  of  South  Africa  can  scarcely  be 
verestimated.  They  have  become  such  valuable  assets 
0  the  .state  that  they  cannot  now  be  dispensed  with 
xcept  for  very  strong  reasons.  When  they  refuse  to 
:levelop  the  mineral  resources  on  acceptable  terms,  it 
vill  be  time  to  dispense  with  their  services,  but  this 
insition  is  not  likely  to  arise. 

Urge  Active  Operation  of  New  Gold  Areas 
BY  Private  Enterprise 

Only  33  of  the  58  mines  producing  gold  in  1914  will 
)e  producing  in  1924,  it  is  calculated,  but  "in  all  prob- 
ibility  the  number  of  companies  which  will  drop  out 
if  the  producing  stage  within  the  next  seven  years 
vill  be  considerably  less  than  25.  The  likelihood  is  also 
hat  among  the  first  to  drop  out  will  be  those  now 
iroducing  on  a  small,  almost  insignificant  scale."  Never- 
heless,  no  time  should  be  lost  in  dealing  with  the  state's 
ssets.  They  can  be  more  expeditiously  worked  by 
irivate  enterprise  than  by  the  state.  The  majority  re- 
ort,  moreover,  expresses  the  opinion  that  the  rise  in 
?orld  prices  is  due  rather  to  world  trade,  prosperity 
nd  competition  than  to  an  overabundance  of  gold,  the 
rop  in  purchasing  power  not  necessarily  indicating 
uch  overproduction.  The  opening  up  of  new  mines  is  a 
latter  of  urgency. 


Recent  Industrial  Uses  of  Aluminum" 

The  following  aluminum  products  have  practically  all 
reached  stages  of  commercial  importance  during  com- 
paratively recent  years:  Aluminum  foil;  aluminum 
bottle  caps  and  jar  closures;  manufactures  involving 
autogenous  welding;  die  and  pressed  castings;  tubing 
for  store  service;  rolled  rod  for  machining  purposes; 
aluminum  conductors,  steel  reinforced.  The  aluminum- 
foil  industry  has  grown  from  practically  nothing  to 
a  volume  of  business  involving  many  tons  of  alumi- 
num annually.  Aluminum  bottle  caps  and  jar  closures 
on  the  market  have,  like  foil,  advanced  from  a  meager 
beginning  to  a  business  of  substantial  proportions  in 
a  few  years. 

The  development  of  a  process  of  welding  aluminum 
by  means  of  the  oxyhydrogen  and  oxyacetylene  flame 
has  opened  an  almost  limitless  field  for  the  outlet  of 
aluminum.  Sheet  aluminum  of  all  gages  heavier  than 
about  ^\  in.  can  be  readily  welded  and  the  seam 
dressed  off  so  that  it  is  difficult  to  find  the  joint 
Consequently  it  is  possible  to  build  up  an  aluminum 
tank  or  container  of  almost  any  size  and  shape  which, 
when  welded  together,  is  practically  a  one-piece  job. 
This  class  of  material  finds  a  place  wherever  seamless 
metallic  non-rusting  containers  are  wanted.  The  one- 
piece  feature  is  of  marked  advantage  over  the  riveted 
fank  which  is  always  liable  to  spring  a  leak. 

For  a  long  time  it  has  been  considered  difficult  to 
die-cast  aluminum.  This  problem  seems  to  have  been 
solved  as  there  are  several  companies  that  claim  to  be 
doing  it  successfully. 

Sand  Castings  Improved  by  Pressure 

Another  recent  development  is  the  subjecting  of  sand 
castings  to  high  pressures  in  order  to  render  the  metal 
more  dense  and  to  increase  the  strength.  Such  castings 
not  onl.v  possess  extra  strength,  but  also  machine  ex- 
ceptionally well.  Aluminum  tubing  for  pneumatic  store 
service  is  not  a  new  field,  strictly  speaking.  However, 
the  last  few  years  have  seen  the  volume  of  aluminum 
consumed  for  this  purpose  reach  a  tonnage  of  great 
importance.  The  natural  characteristics  of  the  metal 
itself  principally  recommend  it  for  this  use. 

One  of  the  most  interesting  developments  in  the 
industry  in  recent  years  is  the  rolling  of  high-alloy 
rods  in  practically  all  commercial  sizes.  In  the  past, 
commercial  aluminum  rod  has  been  largely  a  drawn 
product.  This  has  prevented  the  use  of  aluminum 
alloyed  with  any  appreciable  percentage  of  other  metal 
because  in  the  drawing  operation  principally  the  sur- 
face of  the  rod  is  worked.  The  result  is  that  the  sur- 
face becomes  hard  while  the  body  of  the  rod  is  left 
comparatively  soft.  Therefore  only  the  smaller  sizes 
of  drawn  rod  are  suitable  for  machining. 

Rolling  Process  Gives  Uniform  Rod 

By  the  rolled  method  of  manufacture,  however,  not 
only  is  it  possible  to  use  highly  alloyed  metal,  but  the 
process  also  tends  to  work  the  entire  mass  of  the 
rod  so  that  the  finished  product  is  a  uniform,  homogene- 
ous material  which  machines  well  throughout  its  entire 


•Excerpted  from  an  article  by  F.  G.  .SchuU.  of  the  Aluminum 
Co.  of  America,  printed  in  the  "Journal"  of  the  .\merican  Institute 
of  Metals,  Vol.  XI.  No.  1. 
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substance.  This  process,  therefore,  makes  available  a 
good  rod  in  all  commercial  sizes  for  automatic  ma- 
chine  and  turret   lathe*  products. 

One  of  the  first  uses  for  which  this  rolled  rod  was 
tried  was  for  the  machining  of  the  fuse-timing  parts  for 
shrapnel.  While  it  worked  perfectly  for  this  purpose, 
it  so  happened  that  the  principal  timing  parts  were 
of  such  a  shape  that  in  making  them  from  rod  it 
was  necessar>-  to  cut  away  a  great  deal  of  the  metal, 
resulting  in  high  scrap  loss.  It  was  found  that  sand 
castings  of  the  general  shape  of  the  parts  to  be  made 
could  be  subjected  to  a  compression  process  and  rendered 
highly  satisfactory  for  this  purpose,  with  a  minimum 
of  scrap  loss.  Consequently,  as  a  commercial  proposi- 
tion the  rolled  rod  could  not  compete  with  the  com- 
pressed castings  for  this  particular  article.  It  will 
without  doubt,  however,  find  wide  usage  for  automatic 
machine  products. 

Reinforced  Aluminum  Cable  Little  Understood 

Aluminum  cable,  steel-reinforced,  is  not  a  particularly 
recent  aluminum  product,  having  been  in  commercial 
use  on  an  extensive  scale  for  the  last  few  years.  It 
is,  however,  so  little  understood  as  to  warrant  reference 
to  it  in  this  paper.  The  excuse  for  the  existence  of 
such  a  product  as  this  lies  in  certain  inherent  char- 
acteristics of  aluminum  which  needed  improving  in 
order  to  recommend  its  use  for  long-span,  high-voltage 
work.  The  coefficient  of  expansion  of  aluminum  is  ap- 
proximately one-third  greater  than  that  of  copper.  Due 
to  this  greater  expansion  the  aluminum  line  lengthens 
a  little  more  with  temperature  rise,  and  shortens  a 
little  more  with  temperature  fall,  than  copper.  The 
result  is  that  it  is  necessary  to  string  aluminum  wire 
with  greater  sags  than  copper  wire  in  order  that  its 
strength   may   not  be  overtaxed   at   low   temperatures. 

This  was  a  condition  of  comparatively  little  import- 
ance in  the  early  days  of  low  voltages  and  short  spans, 
but  with  the  advent  of  higher  voltages  and  long-span, 
steel-tower  construction  these  character i.stics  of  alumi- 
num cable  became  a  serious  menace  to  its  commercial 
existence.  What  aluminum  cable  lacked  was  high  tensile 
strength  and  low  coefficient  of  expansion.  In  order 
to  impart  these  characteristics  it  was  propo.sed  to  make 
the  center  strand  of  a  seven-strand  cable  of  steel,  and 
the  six  outer  strands  of  aluminum,  the  .steel  to  furnish 
the  .strength,  and  the  aluminum  the  electrical  con- 
ductivity. A  high-grade  plow-.steel  wire  was  selected, 
which  was  triple-galvanized  to  prevent  corrosion,  and 
the  practical  te.sts  that  followed  proved  that  the  theory 
was  correct  and  that  the  composite  cable  took  on  char- 
acteristics different  from  either  of  the  component 
metals  and  proved  highly  satisfactory  for  long-span 
work. 

It  is  feasible  to  construct  these  cables  with  any 
standard  number  of  strands,  varying  the  proportion 
of  steel  and  aluminum  to  meet  the  particular  strength 
and  sag  conditions  re<iuired.  This  ateel-reinforced  cable 
has  grown  in  favor  from  the  start,  so  that  today  many 
of  the  modern  transmission  lines  on  the  American  con- 
tinent are  built  with  this  cable. 

While  the  automobile  industry  is,  of  course,  the  big 
factor  in  the  aluminum  business  today,  the  relative 
importance  of  some  of  the  other  fields  for  the  met*l 
seems  to  be  greatly  increasing. 


Use  of  Cartridge  Scrap* 

By  H.  W.  Brownsdon 

From  the  strip  to  the  cartridge  case  the  engineer 
and  the  metallurgist  must  work  in  close  cooperation,  the 
former  to  design  and  produce  the  tools  and  machines 
with  which  to  work  the  metal  stage  by  stage  to  the  de- 
sired finished  form,  and  the  latter  to  see  that  the  metal 
is  in  no  operation  over-strained  and  that  between  opera- 
tions strains  are  sufficiently  removed  by  correct  anneal- 
ing conditions.  Of  subtle  and  not  thoroughly  under- 
stood difficulties  there  is  none.  Success  lies  in  never- 
flagging,  close  attention  to  detail  and  continual  intelli- 
gent application  of  scientific  control. 

The  interest  that  the  ammunition  manufacturer  has 
in  cartridge  brass  does  not  cease  with  the  production 
of  the  finished  cartridge  case,  for  of  the  components 
of  a  cartridge  tke  case  alone  is  left  undestroyed,  the 
propellant  and  the  shell  or  bullet  being  completely  con- 
sumed so  far  as  further  useful  recovery  is  concerned. 
Cases  other  than  those  of  small  arms,  if  not  damaged 
mechanically,  may  be  re-formed  to  size  and  used  again. 
Small-arms  cases,  however,  after  Once  being  fired,  suffer 
a  deterioration  which  not  only  prevents  their  being 
u.sed  a  second  time,  but  which  also  makes  impossible 
their  utilization  as  .scrap  for  casting  cartridge  brass. 
The  causes  of  this  deterioration  are  metallic  mercury 
and  antimony  salts,  products  from  the  explosion  of  the 
ingredients  of  the  percussion  cap.  A  part  of  these  prod- 
ucts is  retained  on  the  interior  surface  of  the  case. 
From  the  point  of  view  of  re-using  the  case  as  a  case,  it 
is  the  weakening  effect  of  the  mercury  on  the  strength 
of  the  brass  that  gives  the  trouble.  From  the  point  of 
view  of  using  the  fired  cases  as  scrap  for  remelting, 
antimony  is  the  bugbear.  Much  may  be  done  by  wash- 
ing the  fired  cases  in  suitable  solutions,  but  even  after 
repeated  treatment  in  this  way,  when  put  into  a  hea( 
for  best  cartridge  metal,  antimony  will  be  found  i| 
harmful  quantities  in  the  ingot. 

The  economical  utilization  of  .scrap  forms  such  ai 
integral  part  of  the  brass  maker's  business,  that  thii 
question  of  the  use  of  fired  small-arms  cases  as  scraj 
is  one  of  considerable  magnitude  when  the  demand  fo 
cartridge  brass  of  high  purity   is  urgent. 


Personal    IJahility   of    Mine 
Superintendent 

By  A.  L.  H.  STREETf  j 

A  mining  company's  superintendent,  in  general  charga 
of  the  work  of  constructing  a  tunnel,  is  not  personall>^ 
liable  for  injury  to  an  employee,  caused  by  an  explosion 
of  dynamite  in  the  process  of  the  work,  if  the  injured 
man  was  under  the  immediate  supervision  of  a  fore- 
man and  if  the  accident  would  not  have  occurred  had 
the  general  instructions  of  the  superintendent  been 
observed,  according  to  a  rei'ent  decision  of  the  Washing- 
ton Supreme  Court,  handed  down  in  the  case  of  Macaric 
vs.  Alaska  Gastineau  Mining  Co.,  166  Pacific  Rt 
porter.  73. 

*Bxcerpt  from  a  paper  In   "Journ    Soc    Chem    Ind  ."   July   SI 
tAttorney  at  law.  129  Security  BIdg  .  Minneapolis.  Minn 
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Notes  on  Vacuum  Filtration  of  Flotation 

Concentrates 


By  RALF  R.  W00LLEY=^ 


Dewatciintj  nj  flotation  concentrates  is  best  ac- 
coviplished  with  vacuum  filters.  Dryness  of  cake 
depends  targehj  upon  volume  of  air  that  passes 
through  it,  but  amount  of  air  require!  varies 
with  natuie  of  pulp.  With  piston  displacement 
constant,  volume  of  air  bears  inverse  ratio  to 
degree  of  vacuum.  Power  consumption  propor- 
tional to  quantity  of  free  air  handled. 


Concentration  by  flotation  has  nddsd  a  number  of 
new  problems  to  the  metallurgical  fis'.d,  rnd  one  of  na 
little  consequence  among  these  is  the  drying  of  the  con- 
centrates. This  step  is  necessary  before  the  smelter 
will  accept  the,  material,  and  also  from  a  point  of 
economy  in  freight  charges  where  there  is  m.uch  railroad 
haul.  Usually  the  ores  treated  by  this  process  are  of 
low-mineral  content  and  this  of  course  prohibits  any 
expensive  means  of  treating  them.  Consequently  the 
dewatering  part  of  the  process  must  be  done  cheaply 

Cu     FF    of     Free    Air    per    Sq     FF      Filter      Area 
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CHART    1.      CUBIC    FEET    DISPL,ACEMENT    FOR 
14X14-PT.    FILTER 

to  be  commercially  successful.     Thus  far  various  meth- 
ods have  been  tried,  the  most  successful  one  being  the 
use  of  filters  of  one  type  or  another,  the  best  results 
having  been  obtained  from  the  continuous-vacuum  type. 
The  data  given  herewith  were  obtained  from  an  in- 
stallation of  two  14  X  14-ft.  vacuum  filters  of  the  Port- 
land make.     The  pulp  is  settled  in  Dorr  thickeners  and 
piped  from  these  to  an  elevator  lifting  it  into  the  filter 
,  troughs.     The  average  moisture  in  the  feed   is  about 
^50'^f    and  that  in  the  cake  about  20%.     Of  the  solids 
in  the  feed  80  ""r  pass  through  200-mesh  screen  and  form 
a  dense  cake  of  high  resistance  to  the  flow  of  air.     The 
"average  barometer  at  this  plant  is  about  25.76  in.  and 
the  elevation  is  4350  ft.  above  sea  level.     The  vacuum 
maintained  was  from  17  to  19  in.  average. 

To  produce  a  relatively  dry  cake  it  is  obvious  that 
much    depends    upon    the    volume    of    air    that    passes 

•Mining  engineer.  .Salt  Lake  City,  Utah. 


through  it,  as  the  air  is  the  medium  which  carries  tht 
moisture  awiiy.  To  make  any  assertion  as  to  how  much 
air  is  required  for  vacuum  filters  would  be  folly,  be- 
cause each  material  preseiits  its  individual  difficulties. 
In  general  we  may  say  that  for  most  filter  installations 
the  vacuum  puir.ps  are  so  specified  as  to  allow  from  0.5 
to  1  cu.ft.  per  min.  piston  displacement  for  each  square 
foot  of  filter  area.  However,  this  does  not  satisfy  in  all 
cases.  For  example,  a  certain  chemical  company  filter- 
ing precipitr.tcd  bicarbonate  of  sodium  met  with  no 
success  until  it  used  a  filter  capable  of  handling 
30  cu.ft.  per  min.  per  sq.ft.  of  filter  area.  These  ma- 
chines wei-e  not  operated  at  full  30  cu.ft.  capacity,  but 
used  an  average  of  15  to  20  cu.ft.  per  min.  per  sq.ft.  of 
filter  area.  The  results  were  good.  The  cake  contained 
only  7  to  S'Jc  moisture,  where  it  had  been  too  wet  to 
handle  before. 

With  a  constant  piston  displacement,  the  volume  .of 
free  air  passing  through  any  filter  cake  bears  an  in- 
verse ratio  to  the  number  of  inches  of  vacuum,  and -a 
direct  ratio  to  the  imperviability  of  the  cake.  This  re- 
lation is  expressed  by  the  formula: 

PF  =  C, 
where  ; 

P  =  Absolute  pressure; 

V  =  Volume,  and 

C  =  Constant. 
The  absolute  pressure  is  indicated  by  the  formula:     ■ 
fi-  G 
2.04 
where 

P^  Pressure  expressed   in  inches  of  vacuum;   ■" 

B  =  Barometric   pressure   in   inches,  and  ■   ' 

G  ^=  Vacuum-gage  reading  in  inches. 
Thus,  with  a  given  quantity  of  free  air,  the  piston 
displacement  necessary  to  handle  it  will  increase  as  the 
absolute  pressure  decreases,  or  as  the  barometric  pres- 
sure in  inches  increases.  Chart  No.  1  is  a  graphic  of 
the  above  formula  based  on  a  filter  area  of  616  sq.ft., 
or  one  measuring  14  x  14  ft.  For  example,  if  it  is  neces- 
sary to  pass  0.6  cu.ft.  of  free  air  through  each  square 
foot  of  filter  area  per  minute,  and  maintain  21  in.  of 
vacuum,  it  will  require  a  piston  displacement  of  1900 
cu.ft.  per  min.  Likewise  if  the  piston  displacement  is 
constant,  the  amount  of  free  air  being  drawn  through 
the  cake  can  be  detemiined  for  any  vacuum. 

High  Moisture  Not  Necessarily  Due  to  Low  Vacuum 

A  common  excuse  given  for  high  moisture  in  filter 
cakes  is  "low  vacuum."  This  is  not  necessarily  the 
case.  As  was  pointed  out  above,  the  quantity  of  air 
passing  through  the  cake  is  the  important  factor,  and 
with  a  constant  piston  displacement  this  decreases  as 
the  number  of  inches  of  vacuum  increases.  This  would 
seem  to  justify  the  conclusion  that  the  greatest  vacuum 
is  not  the  most  effective  in  filtering.  There  is  undoubt- 
edly an  economic  point  of  vacuum  for  everj'  individual 
case,  and  this  can  only  be  determined  by  experiment. 
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It  will  be  noted  from  Chart  No.  1  that  when  the 
vacuum  is  more  than  19  to  20  in.,  the  required  piston 
displacement  increases  rapidly  for  a  slight  increase  in 
the  amount  of  free  air.  Consequently,  in  working  out 
the  most  efficient  installation,  the  economic  factors  must 
be  balanced  against  the  mechanical  factors.  In  doing 
this  the  increased  costs,  necessary  to  handle  greater 
volumes  of  free  air  through  high  vacuum,  must  not  be 
as  great  as  the  additional  benefits  derived  from  such 
an  installation.  In  general,  it  may  be  stated  that  the 
amount  of  vacuum  to  use  in  any  case  is  that  which  will 
build  a  cake  and  permit  the  most  free  air  through  the 
cake  at  the  least  cost.  To  determine  thi.'<  necessarily 
requires  experimental  work  in  each  individual  case. 

Power  Consumption 
The  power  consumption  is  proportional  to  the  quantity 
of   free   air  handled.      If   the    pump   is   operating    iso- 
thermally  the  work  done  is  indicated  by  the  formula: 

W=  P^V,  logr  {J;  -^  P,V,  -  P, V, 

where 

P,  =  Initial  pressure  in  lb.  per  sq.ft.    (absolute')  ; 

P,  :=  Final   pressure   in   lb.   per  sq.ft    (absolute) ; 

V,^=  Initial  volume  in  cu.ft.; 

V  :=  Final  volume  in  cu.ft.,  and 

IV  =  Foot-pounds. 
Then  the  horsepower  required  is: 
WV 
33,000 

where  V  =  volume  of  air,  in  cubic  feet  per  min.,  enter- 
ing the  pump.    If  the  pumps  are  operating  adiabatically, 

W=  3.463P,r,  [(p^)'  "^       IJ 

The  power  required  for  handling  1000  cu.ft.  of  air 
per  minute  at  different  degrees  of  vacuum  is  shown  by 
Chart  No.  2  for  both  isothermal  and  adiabatic  operation. 
An  interesting  thing  in  connection  with  the  power  re- 
quirements for  vacuum  pumps  is  the  fact  that  the  cur\es 
are  hyperbolic.  The  power  begins  at  a  minimum  with 
no  vacuum,  increases  to  a  maximum  at  60  to  70";^ 
vacuum  and  decreases  to  a  minimum  again  with  per- 
fect vacuum.  An  examination  of  these  power  curves 
<hows  the  isothermal  operation  to  require  less  power, 
,irid  it  is  possible  even  to  decrease  these  requirements 
by  preheating  the  pulp  and  kei'ping  the  exhaust  at  a 
constant  temperature.  This  procedure,  however,  in- 
volves additional  costs,  and  the  problem  re.Holvcs  itself 
into  one  of  economy,  as  a  question  whether  the  addi- 
tional benefits  more  than  offset  the  increa.sed  expense. 

From  the^e  cur^•es  it  is  very  easy  to  determine  the 
amount  of  vacuum  to  he  carried  for  the  least  power  con- 
sumption, and  thus  avoid  operating  at  the  most  expen- 
sive point,  which  in  the  ca.sc  at  hand  is  17.6  in.  on  the 
one  and  la.."!  in.  on  the  other.  Any  vacuum  al»ove 
or  below  these  points  re<iuires  less  power  to  maintain. 

Sklf.iTion  ok  Filtkr  (loth 
The  filter  wwering  i.n  inuM>rlant  fnini  the  .standpoint 
of  efficient  operation  <>f  the  machine.  The.se  covering: 
are  made  of  duck  or  twills  of  variou.*  weights.  The  kiiul 
to  be  u.sed  on  any  filter  depends  largely  up  >n  the  char 
acter  of  the  material  to  l>e  flitcretl.  C.Jiu-rally  speaking, 
with  'i  fine,  compact  material  the  b.-.^t  results  are  ob- 


tained with  a  light  twill  of  as  loose  weave  as  can 
be  used  without  having  the  material  go  Through  it. 
By  doing  this  the  cloth  offers  a  minimum  amolipt  of 
resistance  to  the  flow  of  air  into  the  vacuum,  and  the 
cake  gets  the  full  benefit  of  all  the  air.  The  tendency 
to  clog  the  pores  of  the  cloth  is  much  less  than  with  a 
close-woven  duck. 

With  a  cake  of  loose,  granular  material  a  duck  cloth 
will  generally  give  good  results.  The  cake  may  not  offer 
enough  resistance  to  form  an  economic  vacuum  of  itself, 
and  this  can  be  adjusted  by  using  the  proper  cloth. 
The  cloth  to  use  for  any  given  material  to  get  the  best 
results  is  one  which,  one  might  say,  balances  the  eco- 
nomic vacuum  against  the  moisture  in  the  cake.  This, 
of  course,  involves  such  factors  as  the  character  of  ma- 
terial, vacuum,  power,  etc.,  and  is  not  a  matter  of  defi- 
nite knowledge  until  it  has  been  determined  by  ex- 
periment. For  the  material  mentioned  in  this  paper  a 
light  twill  cloth,  known  as  No.  3  Oakdale,  has  proved 
much  better  than  the  heavier  and  more  compact  grades. 

The  operating  speed  for  a  filter  depends  upon  the 
quantity  and  quality  of  cake  desired.     In  generaP,  this 
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varies  from  5  to  15  min.  per  revolution  of  the  dium. 
With  a  material  easily  filtered  the  machine  can  be  oper- 
ated faster  and  will  handle  a  larger  tonnage.  On  the 
other  hand,  a  material  difficult  to  filter  must  be  ex- 
posed to  the  vacuum  longer.  Hence  the  speed  of  the 
machine  is  less  and  usually  the  tonnage  treated  is  ^ss. 

Ratios  of  Filtering  Factors 
Thus  far  the  important  factors  connected  with  the 
operation  and  work  of  vacuum  filters  have  been  con- 
sidered only  in  an  individual  way.  The  relation  that 
these  factors  bear  to  one  another  is  problematical  in 
some  cases,  but  the  data  given  herewith  show  some  dis- 
tinct tendencies  which  may  develop  into  definite  ratio* 
with  further  experimental  work.  From  the  fact  that 
the  amount  of  free  air  passing  thn>ugh  the  cake  is  30 
important  in  the  moisture  extraction,  it  is  intere.sting 
to  know  what  relation  exists  between  this  factor  and 
s.ime  of  the  others.  With  a  given  piston  displacement 
the  amount  of  free  air  passing  through  the  filter  per 
unit  area  is  a  maximum  when  there  is  no  vacuum,  or 
when  there  is  no  cake  on  the  filter.  It  is  then  equal  to 
the  pisf'<n  displacement  divided  by  the  area  of  filter 
surface.  As  the  cake  forms  the  vacuum  is  created,  and 
the  quantity  of  air  then  varies  with  the  amount  of 
vacuum,  as  shown  above. 

Results  obtained  over  a  period  of  30  days  with  i.a 
average  vacuum  of  19  in.  show  a  range  from  15.6  i: 
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24.7"^c  moisture  in  the  cake.  Even  with  a  wide  range 
in  the  inches  of  vacuum  a  lack  of  definite  relation  was 
showTi  by  the  plotting  of  results  on  charts.  The  fact 
that  these  charts  show  no  tendencies  toward  a  definite 
ratio  may  be  due  to  a  lack  of  uniformity  of  other  con- 
ditions. It  is  believed  that  with  careful  work,  through 
a  greater  range  of  vacuum,  definite  tendencies  would 
be  established.  It  will  be  observed  from  Chart  No.  1 
that  with  a  vacuum  between  1.5  and  20  in.  the  amount 
of  free  air  for  each  inch  of  vacuum  is  small,  so  that 
the  relative  effects  can  only  be  determined  by  careful 
work.  Again  the  material  may  vary  somewhat  in  char- 
acter, and  may  be  subject  to  cracking  more  at  one  time 
than  another  on  this  account.  A  cracked  cake  offers 
lines  of  least  resistance  which  the  air  invariably  takes, 
and  as  a  result  the  full  benefits  from  the  amount  of 
air  used  are  not  obtained. 

Other  charts,  plotted  to  show  what  part  the  character 
of  the  feed  plays  in  the  filtering  of  it,  indicate  that  the 
amount  of  water  extracted  decreases  as  the  area  ex- 
posed increases.  In  other  words,  the  smaller  the  par- 
ticles the  greater  the  exposed  area  and  the  higher  the 
per  cent,  of  moisture  remaining  in  the  cake.  This  is 
true  because  of  the  increased  force  necessary  to  separ- 
ate the  moisture  from  small  particles,  the  force  of  ad- 
hesion increasing  within  the  pulp  as  the  particles  de- 
crease in  size.  It  is  quite  obvious  that  in  working  out 
the  best  filter  installations  for  any  given  material  all 
of  these  factors  must  be  given  due  consideration,  not 
separately,  but  collectively.  There  is  undoubtedly  a 
stage  in  the  operation  where  the  power,  vacuum,  speed 
and  moisture  e.xtraction  are  at  a  point  of  maximum 
economy,  so  that  the  maximum  extraction  and  capacity 
are  possible  with  the  minimum  expense.  This  stage 
cannot  be  specified  without  working  out  a  aeries  of 
experiments. 


but  it  can  be  said  that  molybdenite  occurs  fairly  gen- 
erally distributed  through  the  pegmatites,  and  as  far 
as  can  be  judged  from  the  excavations  already  made  in 
quantities  sufficient  to  encourage  further  development 
and  prospecting. 


Molybdenum  at  Star  Lake,  Manitoba 

J.  S.  De  Lury,  lecturer  in  geology  at  the  University  of 
Manitoba,  has  made  a  report  to  the  Public  Utilities 
Commission  of  Manitoba  on  the  molybdenite  prospects 
in  the  Star  Lake  district  of  that  province,  where  a 
number  of  molybdenite  claims  have  been  taken  up.  In 
a  full  description  of  the  geology  of  the  district  he 
states  that  there  are  at  least  two  separate  intrusions 
of  granite,  and  an  ancient  lava,  now  altered  into  chloritic 
and  hornblendic  schists  and  tilted  almost  vertically. 
These  schists  may  be  classed  as  Keewatin,  and  the  later 
red  granite  is  thought  to  be  responsible  for  the  presence 
of  molybdenum  in  the  pegmatite  dykes.  The  dykes 
vary  from  coarse  pegmatite  to  fine  aplite  and  contain 
a  variety  of  minerals  in  addition  to  the  molybdenite — 
bismuth  and  beryl  being  the  more  noteworthy  because 
usually  absent  in  such  formations.  The  molybdenite 
occurs  in  a  variety  of  forms,  including  six-sided  prisms, 
fine-grained,  massive,  radiating  lamellar,  lamellae  and 
small  flakes.  The  first  two  types  are  the  more  abun- 
dant. In  summing  up,  Mr.  De  Lury  states  that  molyb- 
denite has  been  found  over  a  considerable  area  and  seems 
to  be  fairly  persistent  through  a  certain  type  of  pegma- 
cite  vein,  which  is  prominently  developed  in  the  schists 
for  some  distance  from  the  contact  with  the  granite. 
It  is  almost  impossible  to  judge  of  the  mineral  contents 
of  the  ore  as  seen  on  the  dumps  or  in  the  excavations, 


Manganese  in  Central  Kansas 

ManganiferouR  specimens  running  about  9S<:  Mn  were 
discovered  some  time  ago  on  the  surface  of  the  uplands 
about  three  miles  northeast  of  Raymond,  in  centra! 
Kansas,  according  to  W.  A.  Whitaker  and  W.  H.  Twen- 
hofel,  in  Economic  Geology  for  August,  1917.  The  soil 
of  the  farm  on  which  the  rock  was  found  is  a  sandy 
loam,  apparently  fertile  and  seemingly  produced  through 
the  weathering  of  Dakota  sandstone.  The  region  which 
produced  the  specimens  consi.sts,  for  the  most  part,  of  a 
flat  basin-like  area  at  the  head  of  a  small  valley.  The 
owner  of  the  farm  stated  that  bedrock  of  similar 
character  occurred  in  many  places  less  than  a  foot 
beneath  the  surface.  This  was  not  verified,  though  be- 
lieved to  be  true. 

The  specimens  scattered  on  the  surface  are  dark- 
brown  to  black  in  color  and  are  friable  and  soft.  They 
resemble  partly  weathered  fragments  of  Dakota  sand- 
stone, but  differ  therefrom  in  being  more  friable,  less 
porous  and  of  a  darker  color.  Since  Dakota  sandstone 
is  known  to  underlie  the  region,  it  is  probable  that  a 
local  variety  lies  beneath  the  field.  The  following  is  a 
representative  analysis  of  the  substance:  Moisture  and 
volatile,  4.24 '^c  ;  SiO,  and  insoluble,  71.75;  Fe.O.,  4.74; 
CaO,  1.43;  MgO,  0.80;  SO,.  4.86;  Mn,0„  12.08^^.  The 
manganese  appears  to  be  present  as  "wad,"  an  impure 
mixture  of  manganese  oxides. 

The  source  of  manganese  is  not  known,  but  is  assumed 
to  have  been  in  the  sandstone,  whence  it  was  probably 
concentrated  through  ground  water  and  perhaps  bac- 
terial action,  in  the  basin-like  area  where  found,  through 
subtraction  of  substances  other  than  manganese  and 
enrichment  of  what  remained  through  precipitation  of 
manganese  from  solution.  The  water  probably  ob- 
tained it  from  the  sandstones  which  underlie  the  highei 
fields  surrounding  the  area.  It  is  considered  improb 
able  that  the  manganese  content  will  increase  in  the 
deeper  lying  strata. 


Phosphate  Production  Curtailed 

The  phosphate  mines  of  the  American  Agricultural 
Chemical  Co.  have  not  been  operated  to  full  capacity 
during  the  past  three  years,  owing  to  the  war's  elimina- 
tion of  export  shipments,  according  to  the  annual  report 
of  the  company.  .^  heavy  demand  for  phosphates  by 
European  countries  is  anticipated,  however,  with  the 
return  of  peace.  Kelpweed,  alunite,  feldspar  and  other 
materials  are  present  sources  of  limited  amounts  of 
I-otash  but  do  not  promise  an  adequate  normal  suppb'- 
The  company's  potash  fields  in  Spain  have  not  yet  been 
explored  because  of  difficulties  presented  by  the  war. 
Exploration  work  on  near-by  properties  is  encouraging. 
The  most  satisfactory  statement  that  can  be  made  as  to 
potash  is  that  fertilizers  containing  none  of  it  have 
generally  given  satisfactory  results  in  the  last  two 
years,  as  they  did  in  the  early  years  of  the  industry, 
before  potash  salts  were  discovered  in  Germany. 
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Belgian  Coal  and  Coke  Industry  in  the  War 


A  Belgian  engineer  writes  anonymously  in  "Coal 
Age"  regarding  coal  and  coke  production  in  Bel- 
gium, giving  interesting  details  coyicerning  i^on- 
ditions  at  the  mines  and  coking  establishments. 

MY  ATTENTION  wa.s  recently  directed  to  Mr. 
Shurick's  article  in  your  issue  of  June  16,  under 
the  heading  "The  Foreign  Coal  Markets."  I 
want  to  offer  some  remarks  concerning  the  few  lines 
devoted  to  Belgium  in  that  article.  Being  unknown  to 
you,  I  also  want  to  tell  you  how  it  is  that  I  am  ac- 
quainted with  conditions  in  the  Belgian  coal  fields  dur- 
ing the  German  occupation. 

I  do  not  want  my  name  to  appear  in  print  for  the 
good  reason  that  I  have  left  behind  me  in  Belgium 
parents  and  relatives  who  would  certainly  be  made  to 
suffer  for  my  revealing  conditions  under  which  Bel- 
gian industries  are  being  systematically  crushed  and 
destroyed  by  the  Gei-mans.  When  the  apostles  of  Kultur 
are  unable  to  reach  a  party  who  has  offended  them,  they 
never  fail  to  make  his  friends  and  relatives  suffer  in 
his  place,  after  having  first  destroyed  what  property 
the  offending  party  may  have  in  Belgium  or  in  any 
other  hapless  country  under  German  rule. 

The  Writer  Introduces  Himself 

This  being  understood,  I  will  introduce  myself.  I 
am  a  byproduct  coke-oven  specialist,  having  followed 
that  line  of  occupation  for  the  last  29  years.  I  have 
spent  all  those  years  in  designing,  erecting  and  oper- 
ating byproduct  plants  in  Belgium,  France,  Great  Brit- 
ain and  Italy.  My  residence  was  in  Mons,  my  busi- 
ness office  in  Brussels. 

There  is  not  a  coal  or  coke  plant  in  Belgium  or  north- 
ern France  that  is  unknown  to  me.  With  all  the  more 
important,  I  am  thoroughly  familiar.  I  am  on  friendly 
terms  with  90  per  cent,  of  the  chiefs  of  industries  of 
those  countries.  With  the  other  10  per  cent.  I  am  at 
least  on  speaking  terms.  At  some  time  or  other  I  have 
been  consulted  by  nearly  all  of  them.  As  far  as  per- 
mitted by  the  restrictions  put  by  the  enemy  on  the  free 
moving  of  Belgian  engineers  about  the  country,  I  re- 
mained in  clo.se  touch  with  Belgian  industry  and  its  man- 
agers until  last  August,  when  I  succeeded  in  escaping 
two  full  years  after  the  battle  of  Mons. 

During  the  years  that  immediately  preceded  the  war. 
Belgium  produced  in  round  figures  24,000,000  metric 
tons  of  coal  a  year.  About  1,3.'J0.000  tons  of  this  was 
coked,  yielding  a  trifle  more  than  1,000,000  tons  of 
commercial  coke,  including  breeze  (or  braise),  sold  for 
domestic  use.  All  coke  was  of  course  byproduct  coke, 
as  none  other  ha.i  been  made  in  Belgium  since  1892  or 
1893. 

Belgium  was  a  pioneer  in  the  byproduct  industry. 
The  oldest  byproduct  company  now  in  existence  is  the 
Soci6te  Anonyme  du  Charboiinage  des  Produits,  at 
F16nu,  Belgium,  which  was  incorporated  in  1856  for 
the  mining  of  coal  and  the  manufacture  of  byproducts. 

•KcprlnteO   from   Cnnl  Apr  i.f  Ort.    2T ,   1917 


This  company  may  have  become  better  known  abroad 
as  a  coal  company  than  a  byproduct  concern,  but  this 
was  due  to  the  extraordinarily  fine  natural  condition  of 
its  coal  deposits,  which  enabled  the  company  to  pay  big 
dividends  earned  in  mining  and  selling  coal  while 
weathering  the  difficult  times  it  had  in  developing  the 
byproduct  end  of  its  business.  But  no  matter  how  hard 
the  times,  the  Produits  company  never  ceased  for  a 
single  day,  since  1856,  to  make  byproducts ;  and  the  first 
aniline  colors  ever  put  on  the  market  were  made  at 
Flenu  by  this  company  at  a  time  when  its  coke  and  by- 
product department  was  managed  by  the  noted  Bel- 
gian chemist  Neyrincks. 

Germans  Not   First   to   Use   Byproduct  Ovens 

With  the  advent  of  the  Coppee  vertical-flue  coke  oven, 
the  Produits  company  became  quite  a  factor  in  the  by- 
product industry'.  That  was  about  1870,  at  a  time 
when  Germany  had  only  beehive  coke  ovens  and  when  all 
coke  made  in  Belgium  was  produced  in  retort  ovens  of 
the  original  Coppee  style.  Not  only  was  Germany  be- 
hind Belgium  in  getting  rid  of  its  beehive  ovens,  but 
even  to  this  day  there  is  not  in  Germany  a  single  coke 
oven  which  is  not  of  the  vertical-flue  kind  first  invented 
by  Coppee,  a  Belgian,  or  the  horizontal-flue  style  de- 
veloped by  Solvay  and  Semet,  the  former  a  Belgian,  the 
latter  a  Frenchman,  both  living  today.  There  are  many 
people  in  this  country,  even  among  those  in  the  by- 
product industry,  who  believe  that  the  byproduct  oven 
is  of  German  origin  and  development.  To  this  day, 
Belgian  coke  ovens  have  always  kept  at  least  one  step 
ahead  of  all  others. 

At  the  rate  mentioned  in  Mr.  Shurick's  article,  Bel- 
gium in  the  year  1916  produced  roughly  17,000,000 
tons.  As  a  matter  of  fact,  the  output  cannot  have  been 
one-half  that  figure.'  The  tonnage  mined  up  to  the 
time  I  left  the  country — that  is.  during  the  first  eight 
months,  minus  two  weeks,  was  less  than  4.000.000  tons. 
The  oflicial  figure  as  given  out  at  Brussels  for  the  first 
six  months  of  1916  was  less  than  3.000,000  tons.  Hav- 
ing made  my  escape  from  the  country  with  only  the 
clothes  I  had  on  my  back,  without  either  baggage  or  a 
scrap  of  paper,  I  am  unable  to  give  figures  except  from 
memory,  but  I  am  perfectly  sure  the  half-yearly  output 
in  1916  was  not  quite  3,000,000  tons.  That  is  5,500.000 
tons  less  than  reported  in  the  article  written  by  Mr. 
Shurick.  How  could  it  have  been  otherwise,  when  the 
mines  worked  only,  on  the  average,  U  days  a  week? 

The  output  would  have  been  even  less,  had  it  not  been 
for  the  very  large  amount  of  coal  used  in  coke  ovens 
and  gas  producers  to  make  gas  for  the  blast  furnaces 
and  openhearth  furnaces  in  which  were  cremated  the 
countless  thousands  of  German  corpses  brought  from 
the  Verdun  slaughter  that  lasted  nearly  five  months. 
That  was  the  only  work  our  miners  ever  did  cheerfully 
for  the  enemy — that  is,  to  go  into  the  mines  and  dig  coal 
to  burn  the  dead  Gcrnians. 

It  was  not  because  there  was  no  work  for  them  to  do 
that  the  miners  did  not  work.    It  was  because  they  did 

'Thp  (iRure.t  mpnlionod  in  Mr.  Shurick's  article  were  expressly 
rte":||CnnlPil  «•<  '■pinnnntinii  from  (iermaii  smirces "  They  were 
further,  piihllsheil  lirotnlcnst  In  British  technicnl  and  Irnde  jour- 
nals, hv  which  thev  were  apparently  accepted  as  authentic  — 
Kditor. 
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not  want  to  produce  coal  that  would  be  used  either  to 
keep  the  enemy's  gun  factories  running  or  to  take  the 
place  of  coal  which  the  Germans  had  sold  to  neutral 
countries  in  exchange  for  provisions,  clothing  and  sup- 
plies of  which  the  German  armies  were  in  such  great 
need.  Many  of  our  miners  literally  allowed  themselves 
to  starve  to  death  rather  than  do  a  stroke  of  work  that 
would  be  useful  to  the  enemy. 

I  am  not  talking  by  hearsay,  as  I  have  seen  these 
things  myself.  My  close  association  with  all  those 
people  for  nearly  30  years  had  made  me  one  of  them; 
consequently,  I  suffered  with  them,  and  I  know  whereof 
I  speak.  The  deportations  of  Belgians  to  Germany 
(which,  by  the  way,  commenced  long  before  reported  in 
America)  were  made  to  break  the  men's  refusal  to  work 
for  their  oppressors.  It  is  not  necessary  to  be  a  pro- 
foundly wise  economist  to  understand  that  the  Germans 
thought  that,  by  removing  the  Belgians  from  their 
homes  and  the  zones  in  which  the  American  Relief  Com- 
mission was  allowed  to  operate,  the  Belgians  would  be 
willing  to  work  at  anything  to  save  themselves  from 
starvation.  Numerous  notices  were  posted  notifying 
the  workingmen  that  they  would  be  sent  to  the  German 
mines  if  they  persisted  in  staying  away  from  the  Bel- 
gian mines.  The  Germans  thought  they  would  thus 
break  what  they  called  the  "bad  spirit"  of  those  miners. 

Belgian  Patriotism  Persists 

The  Germans,  however,  were  mistaken  in  their  calcula- 
tions, as  the  bad  spirit  was  not  broken.  It  is  a  matter 
of  record  that  only  2  per  cent,  of  the  men  sent  to  the 
mines  of  Westphalia  consented  to  do  some  work,  and 
very  little  at  that.  How  many  of  those  unfortunates 
died  of  hunger  in  a  foreign  land  will  be  known  some 
day;  I  am  sure  the  figures  will  be  appalling. 

As  to  the  coke  output,  counting  the  ovens  that  kept 
working  more  or  less  spasmodically  in  1916,  the  output 
could  not  have  been  more  than  a  paltry  85,000  or  90,000 
tons.  Practically  all  the  coke  plants  which  thus  re- 
mained at  work  were  operated  by  German  labor,  or" 
rather  by  all  kinds  of  men  of  all  ages  and  descriptions, 
brought  from  all  kinds  of  countries,  some  of  them  as 
far  as  Syria  and  Sinai  Peninsula.  But  even  with  the 
few  coke  ovens  that  were  kept  going,  they  could  not 
be  charged  regularly,  due  to  the  scarcity  of  coal.  It 
happened  (and  this  was  the  rule,  not  the  exception)  that 
ovens  which  ought  to  have  been  pushed  once  a  day  were 
pushed  only,  on  the  average,  once  a  week. 

Since  there  were  more  coke  ovens  in  the  country  than 
the  enemy  could  keep  in  operation  and  since  all  the  Bel- 
gian coke  ovens  are  byproduct  ovens,  of  what  use  would 
it  have  been  to  the  Germans  to  build  new  byproduct 
ovens?  I  know  for  a  fact  that  not  a  new  oven  was 
built  in  either  Belgium  or  the  invaded  part  of  France 
after  the  Germans  entered  these  countries. 

Several  plants  were  nearing  completion  in  the  Prov- 
ince of  Hainaut  when  the  war  began.  We  thought 
the  war  would  not  last  over  the  winter  and  kept  on 
working  to  finish  the  installations.  But  as  soon  as  it 
became  evident  that  the  war  would  be  long,  we  stopped 
all  work  on  these  ovens.  The  enemy  took  possession  of 
them,  announcing  his  intention  to  complete  them.  All 
they  did,  however,  was  to  search  for  the  plans  of  thej 
ovens,  which  were  of  a  new  design.  Not  finding  the 
plans,  they  tore  the  constructions  down,  brick  by  brick. 


measuring  everything  with  the  greatest  care  and  re- 
constructing the  ovens  on  paper. 

The  plans  thus  made  were  sent  to  the  competent 
authorities  in  the  "Vaterland";  and  where  the  several 
expensive  and  nearly  completed  installations  had  pre- 
viously stood,  there  remained  only  piles  of  useless  ma- 
terials. I  say  "useless,"  because  besides  the  oven's 
plans,  all  the  special  and  expensive  brick  shapes  had 
been  also  shipped  to  the  land  of  Kultur.  News  of  a 
most  reliable  character,  emanating  from  a  competent 
authority  who  succeeded  in  escaping  from  the  country 
recently,  has  reached  me,  according  to  which  the  nearly 
new  batteries  of  ovens  at  Hourpes,  Genly,  Strepy  and 
Bracquegnies  have  been  also  razed  to  the  ground,  all 
serviceable  material  being  sent  to  Westphalia.  This 
was  done  in  the  winter  and  early  spring  of  this  year. 

Province  op  Limburg  Sufferer  from  War 
As  will  be  seen,  this  does  not  tally  with  the  infor- 
mation (evidently  supplied  by  the  Teutonic  propa- 
ganda) that  the  Germans  have  constructed  bj-product 
ovens  in  the  hapless  country  of  Belgium.  Mr.  Shurick 
mentions'  the  Province  of  Limburg  as  the  location  of 
these  new  ovens  of  German  construction.  As  a  matter 
of  fact,  the  Limburg  Province  has  probably  suffered 
more,  comparatively,  from  German  barbarity  than  any 
other  part  of  Belgium.  The  Coppee  family — that  is,  the 
descendants  of  the  coke-oven  inventor — have  for  a  long 
time  contemplated  the  erection  of  large  byproduct 
plants  in  Limburg.  It  is  probable  that,  had  it  not  been 
for  the  war,  they  would  have  commenced  construction 
about  the  end  of  the  present  year,  in  order  to  have 
the  plants  completed  early  in  the  spring  of  1919. 

I  have  several  times  discussed  the  matter  with  Evence 
Coppee,  the  present  head  of  the  Coppee  family.  The 
idea  was  to  have  the  ovens  ready  for  the  time  when 
the  first  coal  from  the  new  coal  field  of  Limburg  would 
be  available.  There  is  a  vast  new  coal  basin  now  in  the 
process  of  development  in  Limburg,  but  the  Germans 
have  had  nothing  to  do  with  this  development  except 
possibly  to  retard  it  and  even  to  destroy  much  of  what 
had  been  accomplished  by  the  ceaseless  labor  of  nearly 
20  years.  Mine  shafts,  some  of  which  had  reached 
depths  of  more  than  2000  ft.,  were  being  sunk  through 
quicksands  by  the  freezing  process.  Only  a  few  of  the 
shafts  had  passed  the  quicksands,  some  of  them  having 
safely  traversed  nearly  700  ft.  of  this  dangerous  ground. 
During  the  early  summer  of  1916,  the  men  at  all  the 
shafts  were  corralled  by  German  soldiers  at  the  same 
time,  on  the  same  day,  at  all  the  shafts  scattered  in  an 
area  of  31  by  18  miles.  Stokers,  enginemen,  elec- 
tricians, blacksmiths,  carpenters,  were  packed  into  wait- 
ing trains  and  sent  to  Germany  without  being  given 
time  to  pick  up  their  dinner  buckets.  They  were  told 
they  would  not  need  the  pails  any  more.  The  refriger- 
ating machines  have  not  made  a  revolution  since  then, 
and  all  shafts  that  were  not  safely  past  the  quicksands 
have  been  destroyed  forever.  Two  of  these  shafts,  the 
property  of  the  Coppee  family,  had  been  commenced  in 
March,  1900;  they  had  cost  millions  and  were  expected 
to  be  finished  for  coal  hoisting  at  the  beginning  of  1919. 
They  also  had  four  other  shafts  that  had  just  reached  a 
depth  of  1730  ft.  where  the  head  of  the  quicksand  for- 

-These  data  were  obtained  directly  from  the  British  technical 
|papers,  by  which  they  were  apparently  accepted  as  authentic. — 
Editor. 
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mation  was  encountered,  when  the  war  began.  Evence 
Coppee  decided  to  wait  better  times  to  sink  these  shafts. 

As  to  the  six  new  mines  opened  during  the  German 
regime  in  the  Province  of  Hainaut,  this  is  another 
story  of  the  same  kind  as  that  of  the  Limburg  coal- 
field development.  It  does  not  take  as  long  to  sink  a 
shaft  in  Hainaut  as  it  does  in  Limburg.  The  record 
for  fast  sinking  of  a  shaft  in  Hainaut  is  held  by  the  old 
Belle  et  Bonne  Co.,  which  sank  its  No.  28  shaft  to  a 
depth  of  1900  ft.  in  .5*  years.  The  favorable  conditions 
encountered  at  this  shaft  will  probably  never  present 
themselves  again  anywhere  else  in  that  region. 

The  six  new  mines  that,  evidently,  form  the  basis  of 
the  German  story  are  well  known  to  all  Belgian  mining 
men.  Work  on  them  was  started  in  1909  (one  shaft), 
in  1910  (three  shafts)  and  1912  (two  shafts).  As  the 
shafts  were  not  producing  mines  when  the  war  broke 
lut.  no  coal  could  be  taken  out  of  them;  and  conse- 
iiuently,  the  miners  had  no  scruples  about  working  in 
the.se  shafts. 

Work  went  on  uninterruptedly  until  the  German 
authorities  (in  December,  1915.  or  .lanuarj",  1916) 
served  notice  on  the  different  companies  owning 
the  shafts  that,  unless  work  could  be  prosecuted  unin- 
terruptedly in  their  producing  shafts,  the  shafts  that 
were  sinking  would  be  taken  possession  of  by  the  mili- 
tary authorities.  The  miners  refused  to  mine  coal  for 
the  benefit  of  their  masters,  and  the  six  shafts  have 
been  stopped  ever  since.  All  the  machinery  was  dis- 
mantled and  shipped  to  the  land  beyond  the  Rhine.  The 
shafts  in  question  are  at  Monceau-Fontaine,  Sacre 
.Madame,  Anderlues  and  Trazegnies. 


Nelchina-Susitna  Region  of  Alaska 

Washington  Correspondence 

"Gold  occurs  from  grass  roots  to  bedrock  in  the 
.Velchina-Susitna  region  of  Alaska  and  fine  gold  occurs 
in  the  glacial  gravel  which  covers  that  region,"  says 
Theodore  Chapin,  of  the  U.  S.  Geological  Sur\-ey.  Col- 
ors may  be  found  even  on  the  hilltops  where  no  con- 
centration has  taken  place.  Despite  the  fact  that  the 
gold  is  widely  distributed  and  may  be  washed  in  nearly 
any  stream  in  the  region,  Mr.  Chapin  expre.sses  doubt 
as  to  its  being  concentrated  sufficiently  to  ju.stify  min- 
ing. The  only  place  where  any  encouragement  has  come 
to  the  limited  prospecting  that  has  been  done  is  on 
Albert  Creek,  and  even  there  the  results  have  not  been 
such  as  to  attract  many  miners. 

"Even  the  stream  gravels  show  no  definite  pay 
streak.**,"  says  Mr.  ("hapin.  "as  though  there  had  been 
but  little  lateral  or  vertical  concentration  since  their 
depo.sition,  which  indicates  glacial  origin  for  most  of 
fhe  gr)ld.  The  widespread  distribution  of  the  gold 
through  the  gravels,  and  its  lack  of  concentration,  show 
alHo  that  it  V.-HH  glacially  transported.  Its  bedrock 
source  is  not  known.  The  glacially  transported  debris 
wa«  derived  from  many  .sources  and  contained  an  abund 
ince  of  ro<ks  foreign  to  this  di.strict,  which  evidently 
were  move<l  a  great  distance.  The  stream  gravels  arc 
largely  of  glacial,  fluvial  origin  and,  except  for  «  nar- 
row .strip  along  each  stream  course,  have  not  l)eon  re- 
worked. These  conditions  account,  in  part,  for  the  fail- 
ure to  find  workable  deposits  in  a  reginn  where  gold  is 
so  widelv  distributed  " 


Report  of  Copper  Production 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  by  as- 
terisk as  estimated),  together  with  the  reports  of  the 
United  States  Department  of  Commerce  as  to  imported 
material,  and  in  the  main  represents  the  crude-copper 
content  of  blister  copper,  in  pounds. 


.Uliskft  <«hipnient«. 

Ariiona: 
.\ri«onft  CoppfT 
Coiw.     .\rii.     .Sme 
Inspiration 
Miami 

Xt'w  Cornelia   -  .  . 
i  >ld  Dofninion 

Ray      .  

.Shannon 

Other  .\rizuna 

California: 
Mammoth 


Mirhiean: 

(^alumet  &  Hcpla 

other  Lake  Superior  ^ 

Montana: 

Anaronda      

East  Butte 


Nevada: 
.Mason  VaUey.. 
Nevada  Cons. . . 

New  Mexico: 

Chino 

UUh: 


July 
8.II6.S}« 

■\ue 
3,891,621 

Sept 
8,501,806 

Oct. 

nil 
1.550.000 

nil 

nil 
2.178.619 

nil 
7.808,766 

nil 
20.032,410 

nil 
1,450.000 

nil 

260.000 
1.996.587 

875.000 
7,749,509 

22,829.806 

nil 
1,450,000 
2,250,000 
1,900.000 
1.460.936 
1.225.000 
7,413.881 

nil 
24.085,753 

1.930,000 
2.400,000 
2,673,775 

7,700,000 

nil 

Z5, 223,854 

1,750.000 

1,725,000 

1,280,000 

1.590.000 

ll,9}J,433 
8,000,000 

12,338,735 
8,000.000 

11,550,438 
7.000,000 

12,400.000 
nil 

11,175,000 
1,676,360 

2,800.000 
2.203.300 

22,336.460 
1,691.00(1 

1.316.725 
7.253,337 

1. 417.717 
6,439,984 

1.267.532 
6.524,352 

7. 000. 000 

7.343,757 

6,824.127 

7,719,496 

6,333.000 

18,127,154 
2,000.000 

18.796,012 
2.000,000 

17.839.378 
2,000,000 

18.100.000 
2,000.000 

Total  reported 109,810.739 

Others,  estimated .... 


TcUl  I'nitcd  States  . 
Imports,  ore  and  concen- 


20.000.000 
129.810,739     129,445,458 


109.445,458     108,477.872 
20,000,000      20.000.000 


149,473,950     177.439.310 


British  Columbia: 
Canada  Copper  Corpn. . 
Clranby  Con« 

Meideo; 

Boleo  

Cananea 


Mrade 

C.T 


de 


Foreinii : 
Pasco 


6.015.000 
6,262,000 
6.250,000 
363.759 
752,640 
4,850,120 


4,512,000 
(>.0!6.000 
8.036.000 
178.573 
902.700 
5,445,360 


5,348,000 
7,041,000 
3,294,000 


5,414.00l< 
7.325,032 
9.05C,O(.O 


4.O60.350         5,0'>2.62> 


^i::! 


Chile 

Cape  Copper 
Kyshtim 
Katanfta 
*  Estimated 

The  total  production  of  the  United  States  for  the  first 
nine  months  of  1917  was  as  follows: 

i;4.6i».60> 
183.859.588 
192.2!  1.048 
188.685,898 
187,750.810 
173,341.047 

lulv  129,810,7)9 

\usiL<i  129.445.458 

.September  128.477.872 

Total  1.483.241,66) 

The  grand  total,  which  in  the  case  of  July  wa.s  149.- 
IT.S.O.'iO  II).,  includes,  under  "Imports  in  ore  and  blister 
copper"  the  production  of  such  companies  as  Canada 
Copper,  Granby.  Cananea,  Braden,  Cerro  de  Pa.sco  and 
Chile.  As  a  matter  of  record,  however,  the  individual 
figures  are  given  after  the  total.  We  also  report  the 
production  of  the  Boleo,  Cape  Copper,  Kyshtim  and 
Katanga  companies,  whose  copper  does  not  come  here. 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  Ihiited  States  Department  of  Conmierce.  Kenne- 
cott  production  June  to  October  was  5.848,000;  :?,r)8(>,- 
"lOO;  7,048,000;  7,100,000  and  7,llfi.000  lb.,  re.spectively. 
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War  Taxes  on  Mining  Companies 

An  editorial  bearing  the  above  title,  in  the  Journal 
of  Oct.  27,  dealt  with  the  question  of  depletion  allowance 
as  defined  by  the  Commissioner  of  Internal  Revenue, 
as  follows: 

In  the  case  of  mines,  a  reasonable  amount  for  the  deple- 
tion thereof  not  to  exceed  the  market  value  in  the  mines  of 
the  product  thei'eof  which  has  been  mined  and  sold  during 
the  year  for  which  the  return  and  computation  was  made. 

The  question  arises:  What  is  the  market  value  in 
the  mine  of  the  product  mined  and  sold  during  the 
year?  Apparently  there  can  be  only  one  interpretation 
of  this  clause;  namely,  the  difference  between  the  cost 
of  extraction  and  the  selling  price  of  the  product,  or 
the  net  operating  profit  earned. 

To  illustrate:  If  I  should  make  an  agreement  with 
a  mine  owner  to  take  over  his  mine  for  one  year's 
operation  and  should  pay  him  at  the  end  of  the  year 
the  market  value  in  the  mine  of  the  product  mined  and 
sold  during  the  year's  operation,  le.^s  a  certain  percent- 
age for  the  use  of  my  money,  I  certainly  would  pay 
him  the  difference  between  what  it  cost  me  to  extract 
the  product  and  the  price  at  which  I  sold  the  product, 
or  the  net  profit,  less  my  commission. 

Now,  according  to  a  literal  interpretation  one  may 
deplete  an  amount  equal  to  his  yearly  operating  profit, 
and  no  more.  However,  if  the  Journal  had  gone  a 
little  further  into  this  ruling  it  would  have  found  some- 
thing interesting.  For  instance,  as  to  the  total  amount 
of  depletion  allowable,  the  same  ruling  states:  "Pro- 
vided, that  when  the  sum  of  the  annual  allowances  for 
depletion  equals  the  original  capital  invested,  or  in  case 
of  purchase  prior  to  Mar.  1,  1913,  the  fair  market  value 
as  of  that  date  of  the  mineral  in  place,  no  further  allow- 
ance on  this  account  shall  be  made."   The  italics  are  mine. 

Apparently  not  only  may  one  exempt  from  taxation 
an  amount  equal  to  his  total  operating  earnings  for 
each  year,  but  if  the  property  were  acquired  prior  to 
Mar.  1,  1913,  he  may  continue  to  deplete  his  earnings 
for  each  year  until  he  has  exempted  an  amount  equal 
to  the  "fair  market  value  of  the  mineral  in  place  on 
Mar.  1,  1913." 

What  is  the  fair  market  value  of  mineral  in  place 
in  a  mine  on  Mar.  1,  1913?  If  my  interpretation  of 
the  clause  defining  the  amount  of  yearly  depletion  al- 
lowable is  correct,  then  the  fair  market  value  of  the 
mineral  in  place  on  Mar.  1,  1913,  would  be  the  difference 
between  the  operating  cost  of  extraction  and  the  market 
price  of  metals  on  that  date  or  the  net  value  of  the 
ore  in  the  mine  according  to  operating  cost  and  ruling 
market  prices. 

Therefore,  in  the  case  of  a  mining  company  which 
had  on  Mar.  1,  1913,  one  million  tons  of  5%  copper 
ore  in  place,  and  whose  net  operating  cost  per  pound 
was  lOc,  if  the  market  price  of  copper  was  15c.,  a  fair 
market  value  of  the  mineral  in  place  on  that  date  would 
have  been  5c.  per  lb.  of  copper,  $5  per  ton  of  ore,  or 


$5,000,000  for  the  mineral  in  place,  and  such  a  company 
would  be  permitted,  if  it  desired  so  to  do,  to  deplete 
Us  total  operating  earnings  for  each  year  until  $5,000,- 
000  had  been  allowed. 

Thus  it  can  readily  be  seen  that  the  only  possibility 
of  a  company,  whose  property  had  been  purchased  prior 
to  Mar.  1,  1913,  paying  any  income-  or  war-profit  taxes 
whatsoever  during  its  life,  would  be  (a)  that  conditions 
should  change  so  as  to  make  the  mineral  in  place  of 
greater  value  as  taken  out  than  it  was  on  Mar.  1,  1913 ; 
(b)  metals  holding  at  figures  higher  than  the  price  of 
Mar.  1,  1913;  (c)  the  operating  costs  being  reduced 
below  the  cost  used  in  the  estimate;  (d)  the  grade  of 
ore  proving  to  be  better  than  estimated;  or  (e)  that 
more  tonnage  should  be  developed  after  Mar.  1,  1913, 
than  was  estimated  to  be  in  place  on  that  date.  How- 
ever, against  these  possibilities  of  a  company's  paying 
taxes  at  some  remote  period  would  be  (a)  the  chance 
that  the  value  of  the  mineral  in  place,  as  taken  out, 
might  fall  below  the  estimated  value  of  Mar.  1,  1913, 
caused  by  prices  of  metals  being  lower  than  those  on 
that  date;  (b)  by  operating  cost  increasing  above  that 
shown  in  the  estimate;  (c)  by  the  grade  of  ore  proving 
lower;  or  (d)  the  tonnage  in  place  less.  One  or  all 
of  these  causes  might  result  in  lo\A'ering  the  net  value 
of  the  mineral  in  place  as  estimated  on  Mar.  1,  1913,  and 
no  taxes  would  be  paid. 

If  the  interpretations  of  the  Internal  Revenue  Depart- 
ment's rulings  above  set  forth  are  correct,  and  the  de- 
partment sees  fit  to  stand  by  them,  then,  other  things 
being  equal,  the  stocks  of  those  mining  companies  whose 
properties  were  acquired  prior  to  Mar.  1,  1913,  should 
sell  at  a  premium.  The  Internal  Revenue  Department 
has  recognized  reserves  for  depletion  and  depreciation 
se:  aside  out  of  earnings  as  capital  returned.  If  the 
reserve  for  depletion,  when  the  property  was  acquired 
prior  to  Mar.  1,  1913,  is  to  be  based  upon  the  net  value 
of  the  mineral  as  of  that  date,  instead  of  the  actual 
investment  in  the  property,  how  can  such  depletion  re- 
serve be  a  return  of  capital?  T.  0.  McGrath. 

Bisbee,  Ariz.,  Nov.  3,  1917. 


Formation  of  Quicklime  in  Roasting 

I  am  reminded  of  early  troubles  at  Kalgoorlie,  West- 
ern Australia,  by  the  article  by  Walter  S.  Palmer  on 
"Formation  of  Quicklime  in  Roasting  Ores  from  Man- 
hattan, Nevada,"  in  the  Journal  of  Sept.  22.  The  aver- 
age ore  of  the  "Golden  Mile"  contained  over  70<^r  silica. 
6  to  15%  lime  as  calcite,  and  2  to  4%  sulphur  in  pyrite. 
Sulphide  ore  carried  little  free  gold.  Little  was  known 
of  this  ore  when  the  large  plants  were  erected  in  or 
about  1900.  Long,  single-hearth  roasting  furnaces  were 
built,  but  they  were  unsuitable  and  rarely  gave  a  sweet 
roast.  The  ore  had  a  tendency  to  "run"  through  the 
furnaces,  and  the  unwieldy  rabble  trucks  carried  raw 
ore  through  from  the  feed  to  the  discharge  end,  there 
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liopping  it  amon?  the  roasted  ore.  From  the  furnaces 
the  ore  pas.sed  throuph  revolvinK  coolers  and  was  then 
hanked  upon  a  loolinif  floor,  where  't  was  sprayed  with 
weak  solution.  The  next  process  was  to  charjre  this  damp 
mass  into  large  vats  for  leaching  with  cyanide  in  the 
ordinarj-  way.     This  is  where  the  trouble  commenced. 

During  roasting,  the  lime  was  changed  to  the  sul- 
phate, and  as  soon  as  solution  was  added  and  drained 
off  from  the  vats,  there  was  the  finest  lot  of  g>-psum 
imaginable.  Percolation  was  hindered,  and  the  residue. 
Rlgh  in  gold,  had  to  be  "mined"  from  the  vats.  Added 
to  this,  the  solutions  deposited  CaSO,  everywhere. 
Introduction  of  the  Edwards  and  Merton  furnaces,  and 
alterations  in  treatment  changed  this.  These  roasters 
gave  excellent  results  at  a  cost  of  60c.  per  ton.  The 
trouble  with  lime  was  avoided  by  mixing  the  hot,  roasted 
ore  with  solution,  which  was  followed  by  fine  grinding 
in  pans  to  save  the  gold  freed  during  roasting,  and  by 
agitation  and  filtration  by  pre.sses  or  vacuum  machines. 
The  hot  solutions  deposit  gypsum  everj'where — on  the 
sides  of  mixers,  pans,  agitators,  etc. — but  this  is  easily 
.scaled  off  at  the  regular  monthly  overhaul.  I  have  seen 
White  Caps  ore  from  Manhattan,  and  hope  that  tho.se 
in  charge  will  soon  give  details  of  their  roasting  ex- 
periences. M.  W.  VON  Bebnewitz. 

New   York,   Oct.   5.    1917. 


Manganese  from  Lovv-Grade  Ores 

The  necessity  of  stimulating  the  production  of  man- 
ganese, urged  at  the  October  meeting  of  the  American 
Institute  of  Mining  Engineers  at  St.  Louis,  was  certain- 
ly to  the  point.  There  is  plenty  oi  manganese  in  the 
United  States  for  all  war  purposes,  provided  low-grade 
ores  are  utilized  instead  of  wasted  in  favor  of  high- 
gr&de  ore  for  the  sake  of  quick  cash  returns. 

I  refer  to  manganese  ores  that  are  refused  by  man- 
gane.se-ore  buyers,  and  which  assay  from  13  to  Sd'^r 
manganese.  An  immense  tonnage  of  such  ores  is  to 
be  had  in  Nevada  and  adjoining  states.  They  sometimes 
occur  in  union  with  silver,  zinc,  lead,  tin,  tungsten  and 
other  metals,  which  in  most  cases  are  wasted  partly  or 
wholly  through  the  operation  of  present  methods  of 
"metal  finance."  I  submit  herewith  results  attained  in 
the  extraction  and  recovery  of  such  ores  by  methods 
evolved  and  patented  by  myself,  wherein  the  manganese 
recovery  may  be  as  high  as  nO.O*",,  and  is  in  no  case 
less  than  OO'^r .  An  analysis  of  the  product  follows: 
Manganese  peroxide,  99. .53',,  containing  GS^r  metallic 
manganese;  iron,  a  trace;  lead,  none;  lime,  O.IS"^,  ; 
moisture  and  loss,  0.32' r. 

The  recoverj-  of  the  various  metals  in  the  ore  by  my 
method  is  shown  in  the  de.scription  of  a  typical  ca.se. 
The  ore  selected  was  analyzed  with  the  following  re- 
sults: Mn.  12.20',  ;  Fe,  .T1.94 ;  CaO,  2.95;  Zn,  ."5.43 ; 
Pb.  .3.1.5;  Insoluble,  13.65;  Ag,  2..35  oz.  per  ton;  Au, 
.30c.  per  ton.  Analysis  of  the  tailings  showed:  Mn. 
1.2',  ;  Zn.  O.fiS',  ;  Pb.  0.2',  ;  Ag,  0.3  oz.  per  ton;  Au. 
20c.  per  ton.  The  following  extractions  were  made:  Mn, 
90.92',;  Zn,  81.17;  Pb.  93.05;  Ag,  87.24',.  The  zinc 
oxide  recovered  a.ssaycd  75.79',  Zn ;  the  lead  assayed 
93',  Pb;  and  the  manganese  oxide  contained  63'r  Mn. 
equivalent  to  a  purity  of  99.53',  . 

The  solvent  u."«ed  was  sulphurous  fumes,  either  those 
generiifed   by  calcining   sulphide   ores  or   raw   sulphur 


or  eliminated  as  wa.ste  gases.  Deposits  of  ore  ranging 
in  manganese  content  from  5  to  35'r  occur  in  various 
localities,  and  the  manganese,  with  the  other  metals 
such  as  silver,  zinc,  etc.,  can  readily  be  recovered  by 
means  of  sulphurous  acid  generated  from  roa.sting  sul- 
phide ores  usually  to  be  found  near-by.  Sulphurous 
acid  will,  in  the  case  of  manganese,  make  a  better  and 
cleaner  extraction  than  sulphuric  acid,  which  is  more 
expensive  and  indispensable  for  other  purposes.  , 

Manganese-silver  ores  readily  yield  their  metallic 
contents  to  this  treatment  although  it  is  hard  to  inter- 
est capital.  The  erection  of  a  5-  to  10-ton  experimental 
plant  by  the  Government,  to  treat  low-grade  manganese 
ores  by  this  process,  would  establish  the  efficacy  of 
the  method  and  might  induce  mining  men  and  capital 
to  develop  this  heretofore  neglected  branch  of  out 
mineral  industry'.  C.  S.  Vadner. 

Reno,  Nev.,  Nov.  3,   1917. 


Mill  Check  on   Mine  Sampling 

The  sampling  work  as  conducted  by  a  certain  copper 
company  in  Morenci,  Ariz.,  is  of  considerable  interest. 
For  some  months  previous  to  the  labor  .strike  in  1915 
this  company  was  milling  several  thousand  tons  of  ore 
per  day  assaying  about  2'r  copper  and  was  taking  about 
2000  samples  per  month,  consisting  of  channel  cuts, 
rough  grooves  and  grab  samples.  The  channel  cuts 
were  taken  horizontally  on  each  side  of  all  drifts  and 
crosscuts  in  the  low-grade  porj^hyrj-  orebodies,  the  rough 
grooves  at  5-  or  10-ft.  intervals  in  the  .stoping-width 
veins  and  irregular  limestone  deposits,  and  the  grabs 
were  taken  daily  in  every  drift,  raise  and  stope  work- 
ing in  ore.  A  shovel  grab  was  also  taken  from  the  top 
of  every  10-ton  mine  car  dumped  into  the  main  shaft 
pocket  tributary  to  the  concentrator;  all  carloads  were 
weighed  and  periodic  moisture  determinations  made. 
A  continuous  sample  of  the  crushed  mill  feed  was  also 
taken  at  the  concentrator  by  an  intermittent  whole-feed 
automatic  sampler.  All  samples  were  assayed  for  cop- 
per by  the  slop-copper  method  except  the  mill  sample, 
which  was  determined  l)y  the  elect roh'tic  method.  The 
former  determinations  were  reported  only  to  the  neare.st 
tenth  part  of  1',  and  the  latter  to  the  nearest  hun- 
dredth.    All  mine  samples  were  cement-sack  size. 

At  the  end  of  each  month  the  daily  mill-feed  sample.'^ 
were  weighted  and  the  average  was  carried  to  three 
decimal  points.  The  grabs  taken  at  the  loading  pocket 
were  weighted  according  to  the  dry  tonnage  hauled  un- 
derground and  checked  against  the  mill  feed.  A  third 
check  was  made  by  averaging  the  daily  grabs  from  each 
working  face,  weighting  the  samples  according  to  the 
shiftbosses'  corrected  car  reports  from  all  workings. 
Averages  of  the  last  two  series  were  carried  to  the 
nearest  hundredth.  Month  after  month  the  variation  in 
the  above  three  averages  would  be  under  0.05',  and 
many  months  it  was  as  close  as  0.02',  .  The  degree  of 
accuracy  implied  by  these  averages  is  almost  uncanny 
and  is  probalily  largely  due  to  the  size  and  great  num- 
ber of  samples  taken  of  a  grade  seldom  varying  mort 
than  I',  from  a  mill  feed  averaging  2',,  which  in  it 
self  is  low  grade.  An  experimental  "pilot  mill,"  treat- 
ing all  development  ore.  should  give  a  good  sample  of  i 
disseminated  low-grade  orebody.  .J.  W.  Maxwell. 

New  York.  Sept.  23.  1917. 
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I  Details  of  Practical  Mining  I 
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Method  of  Hoisting  Rails  and  Pipe 

A  safe  method  of  hoisting  and  lowering  rails  and  pipe 
without  the  trouble  of  lashing  the  upper  ends  to  the 
hoisting  cable  is  used  in  Gilpin  County,  Colo.,  and  is 
:ihown  in  the  accompanying  illustration.  The  device  con- 
s;ists  of  two  buckets.  The  upper,  preferably  an  old  one 
with  the  bottom  removed,  is  suspended  from  the  hoisting 
cable  in  the  usual  manner  and  an  ore  bucket  is  hung  at 
the  desired  distance  below.  The  space  between  the  bottom 
of  the  lower  bucket  and  the  rim  of  the  upper  one  should 


HOISTI.NG    KAILS    OR   PIPE.S 

5e  approximately  the  length  of  the  pieces  being  hoisted. 
;n  loading,  the  pipes  or  rails  are  shoved  up  through  the 
ipper  bucket  far  enough  to  permit  the  lower  ends  to  be 
Iropped  into  the  lower  one.  When  loaded  the  material 
nay  be  hoisted  without  any  lashing  and  without'  danger 
)f  accident.  Lengths  of  rail  or  pipe  that  can  be  han- 
Ued  at  the  shaft  stations  may  be  hoisted  or  lowered 
lafely  in  this  manner,  and  the  method  is  especially  con- 
venient when  a  large  number  of  pieces  are  to  be  handled 
it  one  time. 

The  method  should  be  applicable  at  Joplin,  Mo.,  where 
)uckets  are  extensively  used  and  are  made  easily  de- 
:achable. 


Deceptive  Similarity  in  Knots 

A  description  of  an  unusual  knot  called  the  "^hief" 
is  given  in  a  small  handbook  on  military  work,  and  that 
is  the  only  place  I  have  been  able  to  find  it  mentioned, 
writes  0.  R.  McBride  in  Poiver.  While  it  is  likely  to  he 
tied  by  chance  only,  the  fact  that  it  is  possible  to 
do  so  and  if  it  is  trusted  to  hold  will  cause  somebody 
grief  seems  sufficient  reason  for  calling  attention  to  it. 

Fig.  1  shows  the  ordinary  square  or  reef  knot.  Fig. 
2  shows  the  "thief" — presumably  so  called  because  it 
looks  so  much  like  the  square  knot,  so  well-known  and  re- 
liable. I  have  called  the  attention  of  more  than  a  dozen 
engineers,  structural  men  and  riggers  to  the  "thief" 
and  failed  to  find  one  who  had  ever  seen  it  described; 


ONE  GOOD  AND  TWO  BAD  KNOTS 

Fig.    1 — The    square    knot.       Fig.     2 — The    "thief."       Fig.    3 — The 

granny  or  rolling  knot 

most  of  them  thought  it  would  hold,  but  a  trial  soon 
showed  that  it  would  slip.  The  difference  is  entirely 
in  the  point  of  pull,  which  is  on  the  same  side  or  half 
of  the  knot  in  one  and  on  the  opposite  sides  in  the 
other.  The  way  in  which  the  "thief"  is  most  likely 
to  be  tied  is  when  one  bend  or  hight  is  made  and  the 
other  end  threaded  through  it.  Fig.  3  is  the  "granny" 
or  rolling  knot  and,  like  the  "thief,"  will  not  hold.  The 
difference  between  this  and  the  square  knot  is  that  when 
the  ends  are  brought  back  for  the  second  half  of  the 
knot,  they  are  crossed  over.  All  that  needs  to  be  re- 
membered in  tying  a  square  knot  is  to  bend  the  ends 
back  on  the  same  side  as  they  occur  after  the  first 
half  of  the  knot  is  made,  so  that  the  rope  and  the  end 
lie  on  the  same  side  of  the  loops.  To  avoid  the  "thief." 
see  that  the  pull  comes  on  the  lines  on  the  same  side  or 
half  of  the  knot. 
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String  Line  Stakes  To  Prevent  Mix-up 

The  numbered  line  stake.s  carried  by  the  South 
African  axman  sho\vn  in  the  photograph,  says  G.  T. 
Ritchie,  in  Eur/ineering  News-Record,  are  strung  on 
thin  wire.     Not  onlv  are  thev  convenient  to  cam-  in 


.SOUTH  AFRirAN"  AXMAX  CARRIES  LTNE  ST.\KES  STRUXG 
IN  ORDEi:  ON  WIRE 

this  way,  but  by  threading  them  consecutively  on  the 
wires  with  the  number.s  in  the  inverse  order  in  which 
they  are  to  be  driven,  the  selection  of  the  correctly 
numbered  .stake  is  rendered  foolproof. 


Reboring  Pump  Cylinder  on  a 
Drill  Press 

In  an  isolated  plant  the  steam  cylinders  of  a  7  x  10 
water  pump  became  badly  .scored,  and  the  question  arose 
how  to  make  a  quick  repair  with  comparatively 
small  resources.  The  double-cylinder  ca.'tting  wa.><  too 
big  for  the  lathe,  and  a  portable  boring  tool  could  not 
be  had  earlier  than  12  days.  Anyway,  the  owner."* 
would  not  go  to  such  an  expense  for  the  compara- 
tively small  job.  How  the  reboring  was  successfullj 
done  on  a  drill  press  is  told  by  L.  V.  I.,jiuther  in 
Prtwer.  A  heavy  cast-iron  plate  was  securely  fast- 
ened, with  bolts  through  pipe  spacers,  on  the  head 
end  of  the  cylinder,  and  a  bushing  was  fitted  into 
the  stuflRng-box  and  centered,  forming  a  neat  sliding 
fit  for  the  boring  bar,  which  was  driven  by  the  drill- 
press  spindle  and  the  feed  adjusted  to  suit  the  cut. 


The  two  loose-fitting  sockets  driven  by  setscrews 
formed  a  universal  2-joint  coupling.  When  one  cyl- 
inder was  done,  the  plate  was  reversed  and  the  other 
one  bored  in  the  same  way.     The  job  took  19  hours. 


Pp^  -^pactrs 


c  c 

! 

C  r 


BORING   BAR  DRIVEN  WITH   DRILL  PRESS 

but  with  practically  no  expense  for  material,  the  only 
particularly  difficult  or  tedious  operation  being  the  set- 
ting of  the  boring  bar  true,  as  it  had  to  be  centered 
from  the  counterbore. 


Exhibition  Case  for  Large  Maps 

An  adaptation  of  librarj-  or  school  practice  may  be 
found  in  the  accompanying  sketch,  designed  to  show  a 
serviceable  exhibition  case  for  large  maps  or  drawings. 
These  are  mounted  on  shade  rollers  of  the  proper  length 
and  hung  in  a  wooden  case,  as  shown  in  the  perspective 


RXHIIIITION   CASE    FOR    LVK'IK    MAP.'' 

sketch.  Hinges  and  locks  may  be  provided  if  a  doo 
is  wanted  on  the  front  of  the  case  and  the  contents  ar 
not  for  the  public  view.  The  height  of  the  case  froi 
the  floor  is  determined  by  the  length  of  the  maps. 
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I  The  Assayer  and  Chemist  I 


^""""iiKiiiiii iiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimiii iiiiiiiMiiiiiiii iiiriiiiiiiiiMiiiiiiiii iiiiiiiiiiiiiiiii j rjiiiiiiiijiimiiiiimimiii iiiiiiiii iiiiijimiiiiiii nil miiMiiiiiiiiiiiiiimiimiiimmiiiinniimii 


Racks  for  "Slop  Copper"  Flasks 

By  H.  D.  Hunt" 

A  handy  "kink"  in  the  manipulation  of  the  cyanide 
method  was  developed  in  the  Miami  copper  laboratory 
3ome  time  ago  by  F.  C.  O'Brien.  It  consists  of  sets  of 
decomposing  trays  and  drying  racks  for  the  flasks  by 
the  use  of  which  handling  of  individual  flasks  is  almost 
entirely  eliminated  and  much  time  is  saved.  The  de- 
composing tray  (Figs.  1  and  2)  consists  of  a  wooden 
frame  covered  both  top  and  bottom  with  1-in.  asbestos 
board.  Cfrcular  holes  are  cut  in  the  top  to  allow  the 
flasks  to  pass  through  the  asbestos  but  still  to  fit  snugly. 
In  the  bottom  strip  of  asbestos,  smaller  holes  are  cut 
3n  the  edges  of  which  the  flasks  rest,  having  air  space 
between  them  and  the  hot  plate.  If  the  temperature  of 
:he  hot  piste  is  high,  the  entire  bottom  of  the  tray  is 
^overed  with  -i'„-in.  asbestos  as  shown. 

The  drying  rack  is  made  entirely  of  wood  with  holes 
corresponding  exactly  to  those  in  the  decomposing  tray. 


ClCC^iO" 


I       ca         r-t 
FIG.  I 
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."^  Asbestos  Boarzl 


V^oc/en  Frame 


.^SL. 


/^  Asbesfos   Boara 


e   c   -^   I   o 
FIG.  2 
DECOMPOSING  TR.\Y  USED  IN  MIAMI  LABORATORY 

rhe  supports  are  long  enough  to  allow  several  racks  to 
)e  stacked  one  upon  the  other.  A  convenient  place  to 
Iri.'  and  store  the  flasks  and  racks  is  in  a  closet  under 
he  hot  plate.  This  can  be  fitted  with  guides  and  the 
•acKs  placed  on  these  guides.  The  flasks  are  then  out 
if  sight  and  out  of  the  way  when  not  in  use. 

Manipulations  with  racks  and  trays  are  few  and  sim- 
ile. After  washing,  the  flasks  are  inverted  in  the  racks 
.nd  allowed  to  drain.  When  needed,  a  tray  is  placed 
iver  the  flasks  in  the  rack  so  that  the  bottoms  of  the 

•Miami  Copper  Co.,  Miami,  Ariz. 


flasks  enter  the  holes  in  the  tray.  The  rack  and  tray 
are  then  inverted  together  and  the  rack  lifted  off  leav- 
ing the  flasks  upright  in  the  tray.  The  samples  are  then 
weighed  into  the  flasks,  acid  added  and  the  tray  placed 
upon  the  hot  plate.     After  decomposition,   water  and 


DETAILS  OF  TRAYS  AND  RACKS   FOR  FLASKS 

ammonia  are  added  to  the  flasks  while  still  in  the  tray. 
The  only  handling  of  individual  flasks  is  in  transferring 
them  to  the  burette  rack,  in  titrating  and  in  washing 
and  placing  the  flasks  in  the  drying  racks.  In  this 
laboratory  the  trays  are  made  to  fit  the  14  x  24-in.  hot 
plates.  Each  tray  holds  15  fla.sks  and  all  samples  are 
run  in  sets  of  15.  A  standard  ore  is  run  in  the  middle 
flask  (No.  8)  of  each  set  and  the  factor  so  determined  is 
used  for  the  entire  set. 


Assay  Conversion  Tables 

By  a.  W.  Allen* 

The  following  table  will  be  found  convenient  in  the 
case  where  assay  results  are  reported  to  the  home  office 
in  troy  ounces  per  ton  (of  2000  lb. )  and  where  separate 
records  must  be  kept,  for  official  inspection,  in  grams 
per  1000  kg.  Most  English-speaking  mining  companies 
operating  in  Latin  America  use  the  short  ton  in  metal- 
lurgical calculations,  especially  where  contents  are  re- 
ported in  ounces  per  ton;  and  as  bullion  is  usually  ulti- 
mately sold  by  the  troy  ounce,  it  is  only  natural  that  the 
assay-ton  system  should  be  used  in  calculating. 

TROY  OUNCES  PER  TON  AND  GR.\.MS  PER   1,000  KILOGRAMS' 


Oz. 


Urams 

1  14  2859 

2  68  5718 

3  102  8577 

4  137  1463 

5  171  4295 

6  205  7154 

7  240  0013 

8  274  2872 

9  308  5731 

10  342  8590 

11  377  1449 

12  411  4308 

13  445  7167 

14  480  0026 

15  514  2885 

16  548  5744 

17  572  8603 

18  607  1462 

19  641  4321 

20  685  7180 


Oz. 


GraiTiR 
720  0039 


Oz. 


22  754  2898 

23  788  5757 

24  822  8616 

25  857  1475 

26  891  4334 

27  925  7193 

28  960  0052 

29  994  2911 

30  1028  5770 

31  1062  8620 
52  1097  1488 

33  1131  4347 

34  1165  7206 

35  1200  0065 

36  1234  2924 
57  1268  5785 

38  1302  8642 

39  1337  1501 

40  1371  4360 


41  1405  7219 

42  1440  0078 

43  1474  2937 

44  1508  5796 

45  1542  8655 

46  1577  1514 

47  1611  4373 

48  1645  7232 

49  1680  0091 

50  1714  2950 

51  1748  5809 

52  1782  8668 

53  1817  1527 

54  1851  4386 

55  1885  7245 

56  1920  0104 

57  1954  2965 

58  1988  5822 

59  2022  8681 

60  2057  1540 


Grams 
61    2091    4390 


Oz.  Grams 

81  2777  1579 

82  2811  4438 

83  2845  7297 

84  2880  0156 

85  2914  3015 

86  2948  5874 

87  2982  8735 

88  3017  1592 

89  3051  4451 

90  3085  7310 

91  3120  016'i 

92  5154  3028 

93  3188  5687 

94  3222  8746 

95  3257  1605 

96  3291  4464 

97  3325  732? 

98  3360  0182 

99  3394  3041 
100  3428  5900 

'Equivalents  of  the  fractional  parts  of  an  ounce  (per  ton)  in 
grams  per  1000  kg.  are  as  follows:  0.1  oz..  3  4286:  0.2  oz.,  6.8572; 
0.3  oz.,  10.2858;  0.4  oz.,  13.7144;  0  5  oz.,  17.1429:  O.f.  oz..  20.5715; 
0.7  oz.,  24.0001;  0.8  oz.,  27.4287;   0.9  oz..  30.857?. 


62  2125  7258 

63  2160  01  17 

64  2194. 2976 

65  2228  5835 

66  2262  8694 

67  2297  1555 

68  2331  4412 

69  2365  7271 

70  2400  0130 

71  2434  2989 

72  2468  5848 
75  2502  8707 

74  2537  1566 

75  2571  4425 

76  2605  7284 

77  2640  0143 
7S  2674  3002 
70  2708  5861 
80  2742  8720 


•Metallurgical  engineer,  309  Broadway,  New  York. 
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Events  and  Economics  of  the  War 


The  Italian  army,  after  efforts  to  stem  the  Teuton  in- 
vasion at  the  Tagliamento  and  Livenza  rivers,  is  resting 
on  the  broad  Piave  River,  where  the  two  armies  are 
now  opposed :  British  and  French  aid  is  on  its  way. 
General  Diaz  has  assumed  command  in  Cadorna's  place. 
In  Russia,  a  revolt  of  the  Bolsheviki  in  Petrograd  under 
the  leadership  of  Lenine  was  temporarily  successful,  but 
is  assuming  less  importance  as  the  loyal  elements  rally 
to  the  support  of  the  Provisional  Government.  In 
Flanders,  Canadian  troop.*!  took  Passchendaele  and 
pushed  a  mile  beyond.  The  creation  of  an  Allied  war 
council  through  which  the  Allies  may  act  as  a  unit  is 
again  demanding  consideration.  Gaza,  Askalon  and 
Beersheba  have  been  taken  from  the  Turks  by  the 
British  in  Palestine. 

In  the  United  States,  a  compact  has  been  made  with 
.lapan  settling  differences  on  Chinese  questions.  Ger- 
many has  been  asked  to  agree  on  the  treatment  of  war 
prisoners.  Strikes  among  shipworkers  have  been  set- 
tled ;  Charles  Piez  of  Chicago,  president  of  the  Link- 
Belt  Co..  has  supplanted  Rear  Admiral  Capps  in  super- 
vising construction  under  the  shipping  program.  The 
U.  S.  S.  Alcedo,  a  converted  yacht,  was  sunk  by  a  tor- 
pedo, 21  of  the  crew  being  reported  missing.  The 
President  has  proclaimed  that  on  and  after  Nov.  15  it 
will  be  unlawful  to  manufacture,  distribute,  store,  use 
or  possess  explosives  or  ingredients  thereof,  except  as 
provided  in  the  Explosives  Act. 


Germans  Destroy  Belgian  Plants 

Details  of  Germany's  systematic  destruction  of  manu- 
facturing plants  in  Belgium  continue  to  reach  the 
Belgian  government,  according  to  information  from 
Havre.  All  machines  and  belting  have  been  removed 
from  the  Deprez-Vassaat  works  at  Herstal  (Liege).  In 
the  district  of  Huy,  the  Wanze  cement  plants  and  the 
Regissa,  Marchin  and  Barte  works  fzinc,  plates  and 
rolling  mills)  are  shut  down  by  German  order.  Factory 
brasses,  and  boilers  from  breweries,  etc..  have  been  re- 
moved and  sent  beyond  the  Rhine.  At  the  Glacerie 
Saint-Roche,  at  Auvelais,  brasses  have  been  confiscated 
and  other  machine  parts  useless  to  the  Germans,  such 
as  spare  supplies,  broken  up.  All  machinery  has  been 
stripped  from  the  Heuze  works — as  well  as  the  electric 
cables  and  belting. 

Organized  wrecking  crews  have  been  dismantling 
blast  furnaces,  two  of  tho.se  of  the  .John  Cokerill  Works, 
near  Liege,  having  been  completely  destroyed.  Engines. 
machinery  and  stocks  of  raw  material  are  being  re- 
moved. Seven  of  the  eleven  rolling  mills  at  Ougree- 
Marihaye  have  been  carried  off.  At  Angleur  everything 
has  been  removed,  as  at  Grivegnee,  where  nothing  re- 
mains but  the  steel  works,  which  the  Germans  are 
operating  to  .^upply  their  own  needs. 

German  reriuisitiona  for  pit  mal  (from  36  to  90'^,  of 
the  total  production),  threaten  to  deprive  the  population 
of  the  occupied  territory  of  all  fuel  during  the  coming 


winter.  A  paradoxical  effect  of  the  manner  in  which 
the  Germans  wage  war  is  that  the  inhabitants  of  what 
is  normally  a  coal-exporting  country  should  be  shiver- 
ing before  their  empty  fire  places  alongside  shafts  from 
which  thousands  of  tons  of  coal  are  being  taken  every- 
day. To  make  up  for  this  want  of  coal,  the  Community 
Council  of  Anderlecht-les-Bruxelles  has  been  constrained 
to  grant  100,000  francs  to  the  local  aid  and  food  com- 
mittee to  buy  firewood;  though  Anderlecht  is  joined 
by  rail,  water  and  highway  to  the  Charleroi  district 
(4.5  km.)  and  to  Borinage  (50  km.),  both  large  coal- 
producing  centers. 


Hoover  Practically  Food  Dictator 

The  schedule  of  regulations  madf!  public  by  President 
Wilson  on  Nov.  .S,  authorizing  Herbert  C.  Hoover  to 
license  importers,  manufacturers,  wholesalers,  canners. 
packers  and  large  retailers,  and  giving  him  almost  un- 
limited control  over  the  prices  and  distribution  of  the 
nation's  fundamental  foodstuffs,  practically  confers 
upon  the  Food  Administrator  all  the  authority  of 
dictator.  It  is  said,  however,  that  the  policy  pursue^ 
will  be  to  obtain  results  so  far  as  possible  by  voluntary 
cooperation.  The  regulations,  which  are  an  elaboration 
of  the  powers  granted  by  the  Lever  Food-and-Fuel  Act 
of  Aug.  10,  make  it  mandatory  that  the  commissions 
of  middlemen  and  the  profits  of  wholesalers  in  certain 
commodities  shall  be  no  more  than  normal  and  in  no 
case  unfair;  that  there  shall  be  no  storage  of  foodstuffs 
beyond  requirements  for  60  days;  that  no  licensee  shall 
sell  in  quantities  known  to  be  in  excess  of  the  require- 
ments of  the  purchaser:  that  there  shall  be  no  sales 
to  firms  coming  under  provisions  of  the  licensing  sys- 
tem but  who  have  not  been  granted  licenses;  that  com- 
mission merchants  shall  not  sell  to  themselves,  making 
a  commission  and  a  profit  besides,  and  that  grain  ele- 
vators and  warehouses  shall  at  all  times  l)e  at  the 
command  of  the  Food  Administration.  The  regulations 
will  he  enforced,  if  dealers  refuse  to  conform  to  their 
provisions,  by  withdrawal  of  the  dealers'  licenses,  with- 
out which  they  will  not  be  allowed  to  continue  business. 

A  regulatory  edict  of  the  Government  of  far-reaching 
importance  will  become  effective  on  Dec.  10,  when  the 
country's  baking  industry  will  he  nut  on  a  war  basis. 
.\fter  that  date  loaves  of  standard  sizes  only  may 
baked,  and  the  industry  must  accept  a  formula  prepare 
by  the  Food  Administration.    While  the  mixing  of  othei 
cereals   with   wheat — a   policy   adopted    in    France   an 
England — will  not  he  insi.sted  on.  the  new  war  loaf  will| 
differ  in  many   respects   from   that   which   is  baked   a 
present.    The  Food  Administrator  believes  that  a  savin; 
of    1()(),0()0.()00   111.   of   sugar   and   an   equal   amount 
lard  will  be  effected  within  a  year. 

The  acceptance  of  "returns"  by  bakers  also  will  be 
forbidden,  and  it  is  estimated  that  this  action  will 
mean  an  annual  saving  of  at  least  600,000  bbl.  of  floit  • 
Seven  cents  a  pound  for  bread  under  the  new  co'  1 
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tions  is  the  present  mark  set  where  elaborate  deliver^' 
and  credit  systems  are  abandoned.  The  people  will 
be  asked  to  cooperate  in  an  effort  to  reduce  these  over- 
head charges  to  a  minimum.  Authority  to  proceed 
under  a  licensing  system  which  will  make  it  possible  to 
put  these  regulations  into  effect  has  been  given  to 
the  Food  Administration  by  President  Wilson.  Bakers 
will  be  classed  as  manufacturers,  thus  bringing  them 
within  the  scope  of  the  Food  Control  law.  The  bakers 
will  thus  have  a  month  in  which  to  adjust  their  plants 
to  the  new  conditions. 


Priority  Order  for  Western  Roads 

Seven  railroads  serving  coal  mines  in  the  Utah  and 
Wyoming  fields  have  been  ordered  by  Judge  Robert  S. 
Lovett,  in  priority  order  No.  3,  to  supply  daily  to  such 
mines  all  or  so  many  of  the  empty  box  and  single-deck 
stock  cars  moving  west  or  northwest  over  their  lines 
as  may  be  required  to  transport  coal  ready  for  ship- 
ment west  or  northwest,  according  to  the  direction  in 
which  such  cars  are  being  moved.  The  companies  have, 
furthermore,  been  ordered  to  transport  and  deliver  all 
ears  of  every  kind  loaded  with  commercial  coal  and 
destined  to  points  west  and  northwest  of  point  of  ship- 
ment in  such  manner  that  they  shall  have  preference 
and  priority  in  shipment,  after  transporting  (a)  rail- 
road fuel  supply;  (b)  live  stock  and  perishable  freight, 
including  sugar  beets;  (c)  Government  shipments,  and 
(d)  commodities  to  and  from  smelteries  sufficient  to 
keep  same  in  operation.  The  railroads  named  are  the 
Denver  &  Rio  Grande  Railroad  Co.,  San  Pedro,  Los 
Angeles  &  Salt  Lake  Railroad  Co.,  Utah  Railway  Co., 
Union  Pacific  Railroad  Co.,  Oregon  Short  Line  Railroad 
Co.,  Southern  Pacific  Co.,  and  Western  Pacific  Company. 


Brotherhoods  Want  Shorter  Trains 

The  four  railroad  brotherhoods  that  forced  the  enact- 
ment of  the  Adamson  eight-hour  law  a  year  ago  have 
announced  their  intention  to  urge  on  Congress,  when 
it  convenes  again,  legislation  limiting  the  load  of  freight 
trains.  This  is  ostensibly  in  the  interest  of  safety. 
But  railroad  men  at  Washington  who  have  been  direct- 
ing the  Government's  war-efficiency  work  assert  that 
juch  a  law  would  paralyze  the  internal  commerce  of 
;he  country  and  jeopardize  the  fate  of  the  armies  at 
;he  front. 

The  whole  campaign  of  the  Railroads'  War  Board, 
vhich  has  resulted  in  hauling  20%  more  tonnage  in 
1916  with  only  a  slight  increase  in  cars  and  locomotives, 
las  been  directed  to  increasing  the  train  load.  In  April 
;he  average  train  load  was  increased  to  738  tons;  May 
o  793  tons,  and  July  to  783  tons.  By  making  two 
rains  do  the  work  done  by  three  in  1910,  the  War 
5oard  has  accomplished  the  same  result  as  if  it  had 
>ut  thousands  of  new  locomotives  and  scores  of  thou- 
ands  of  new  cars  on  the  rails.  These  have  been  the 
neans  of  saving  enormous  quantities  of  labor  and  mate- 
jials  for  the  pressing  needs  of  our  Allies,  especially 
!n  rebuilding  Russian  and  French  railroads.  Now,  with 
'his  accomplished  the  labor  chiefs  have  planned  a  blow 
vhich  railroad  managers  say  would  seriously  cripple 
he   service. 


Legislative  agents  of  the  "Big  Four"  brotherhoods  for 
several  years  have  been  introducing  short-train  bills 
in  every  state  legislature.  In  only  one  state,  Arizona, 
have  they  forced  legislation.  The  bill  they  have  now 
drawn  and  behind  which  the  four  brotherhoods  are  to 
exert  all  their  efforts  would  limit  all  trains  to  50  cars. 
The  brotherhoods'  agents  have  decided  it  is  a  waste 
of  time  to  conduct  a  campaign  in  48  states  when  one 
national  law  will  cover  the  country. 


Food  and  War  SuppHes  Cached  in 
New  York 

Huge  quantities  of  food  and  war  materials  hoarded 
in  the  New  York  metropolitan  district  have  been  un- 
earthed by  the  U.  S.  Secret  Service,  which  was  recently 
instructed  by  the  President  to  aid  the  Food  Adminis- 
tration in  enforcing  the  provisions  of  the  Food  law. 
Supplies  thus  far  discovered  are  estimated  at  over  $75,- 
000,000  in  value,  more  than  $35,000,000  of  which  is 
represented  in  steel,  copper,  leather,  oils,  cotton,  jute, 
etc.  Seizure  of  the  food,  which  is  possible  under  the 
law,  will  depend  on  the  decision  of  the  Food  Adminis- 
tration and  other  war  boards  charged  with  the  control 
and  disposal  of  war  supplies.  Much  of  the  steel,  copper 
and  jute  is  held  by  German  interests,  according  to 
the  Times,  in  particular  some  closely  allied  with  the 
Deutsches  Bank  of  Berlin.  Part  of  the  material  is  said 
to  be  owned  by  profiteers.  The  Alien  Property  Custo- 
dian, A.  Mitchell  Palmer,  is  prepared  to  seize  these  sup- 
plies wherever  enemy  ownership  is  proved. 


Link  Belt  President  Succeeds  Capps 
as  Shipbuilder 

The  executive  functions  hitherto  administered  by 
Rear-Admiral  W.  L.  Capps,  general  manager  of  the 
Emergency  Fleet  Corporation,  and  by  Naval  Constructor 
A.  D.  Bolles,  his  assistant,  are  to  be  taken  over  by  ex- 
pert civilians.  Charles  Piez  of  Chicago,  president  of 
the  Link  Belt  Co.,  has  assumed  entire  charge  of  the 
shipbuilding  program  under  E.  N.  Hurley,  chairman  of 
the  Shipping  Board,  displacing  Admiral  Capps  insofar 
as  these  duties  are  concerned,  but  not  assuming  the  title 
of  general  manager.  Admiral  Capps  has  denied  that 
he  will  resign,  saying  that  he  will  continue  to  work  in 
cooperation  with  Chairman  Hurley.  Mr.  Piez  was 
elected  vice  president  of  the  Emergency  Fleet  Corpora- 
tion about  Nov.  1  in  preparation  for  his  appointment. 
While  having  general  supervision  of  construction,  he 
will  give  his  personal  attention  to  steel  construction. 
James  Heyworth,  a  Chicago  contractor,  will  direct  con- 
struction of  wooden  ships,  of  which  there  are  310  build- 
ing, and  also  will  supervise  the  building  of  the  ships 
on  the  stocks  which  were  taken  over  by  Chairman  Hur- 
ley's commandeering  order.  These  duties  heretofore 
have  been  administered  largely  by  Naval  Constructor 
Bolles. 

Three  other  appointments  of  importance  were  those 
of  A.  J.  Mason,  a  Chicago  engineer,  who  will  have  the 
position  of  field  inspector  for  the  Fleet  Corporation, 
visiting  the  various  shipyards  to  see  that  they  are  main- 
taining their  maximum  efficiency  and  that  they  are  kept 
supplied  with  labor  and  materials;  Charles  Dav  of  Phil- 
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adelphia,  who  will  act  as  a  consulting  engineeit  and 
John  B.  Payne  of  Chicago,  who  will  be  chief  of  the 
Fleet  Corporation's  local  counsel. 

The  reason  assigned  for  the  change  is  that  the  con- 
struction work  wa.s  being  administered  with  a  complete 
ab.sence  of  business  methods ;  that  there  was  not  the  har- 
monv  existing  between  the  officials  of  the  Emergency 
Fleet  Corporation  and  the  builders  that  should  obtain 
in  order  to  bring  out  the  maximum  production  and  the 
best  results  in  other  respects;  that  the  builders  were 
held  back  for  days  and  weeks  because  they  could  not 
get  materials  with  which  the  Fleet  Corporation  was  un- 
dertaking to  supply  them  and  that  the  builders  were 
kept  in  an  uncertain  state  because  a  decision  by  the 
Fleet  Corporation  on  ship  design  or  related  matters  on 
one  day  might  be  reversed  the  next. 


ployers,  as  well  as  employees,  might  also  benefit.  It 
has  already  visited  St.  Louis,  Chicago,  Pittsburgh, 
Cleveland,  Buffalo,  Boston  and  Nev.'  York.  Attendance 
at  the  conferences  has  been  large  in  all  these  cities. 


Coal  Pooled  at  Eastern  Ports 

The  Tidewater  Coal  Exchange  has  been  formally  ap- 
proved by  the  U.  S.  Fuel  Administration,  and  an  order 
has  been  issued  requiring  all  transhippers  of  coal  at 
New  York,  Philadelphia,  Baltimore  and  Hampton  Roads 
to  make  shipments  through  it.  Practically  all  shippers 
to  these  points  have  been  doing  this  since  the  exchange 
was  organized  some  time  ago.  The  few  remaining 
outside,  however,  prevented  the  attainment  of  100% 
efficiency  in  operation,  which  could  not  be  reached  unless 
all  were  members. 

The  new  order  will  result  in  increased  production 
of  approximately  10,000,000  tons  of  coal  per  year,  on 
account  of  the  decrease  in  detention  of  cars  at  the 
ports,  thus  increasing  the  supply  of  cars  to  the  mines. 
Coal  will  be  pooled  and  classified  according  to  grade, 
and  the  number  of  consignees  has  been  reduced  from 
1000  to  50.  Vessels  have  also  been  pooled  at  some  of 
the  ports,  and  this,  with  arrangements  for  bunkering 
in  the  stream,  will  facilitate  the  unloading  of  cars  and 
loading  of  vessels. 


Britain's  Control  of  Labor  Supply 

The  British  Ministry  of  Munitions  has  direct  control 
over  most  of  the  manufacturing  which  is  now  being 
carried  on  in  England.  The  remarkable  success  of  the 
war  industry  of  Great  Britain  has  been  due  in  great 
part  to  the  work  of  this  Ministry.  The  Engli.sh  manu- 
facturers have  found  that  most  of  their  serious  prob- 
lems of  production  were  cau.sed  by  the  great  changes  in 
the  supply  and  character  of  labor  available  for  industry 
during  the  war  period,  as  is  the  case  at  the  prestMit  time 
in  this  c<)U!itr\-.  For  this  reason,  the  labor  supply  de- 
partment of  the  Mini.stry  of  Munitions  proved  to  be  of 
the  greatest  importance. 

Members  of  the  Ministr>''9  special  commission,  which 
is  headed  by  Sir  Stephenson  Kent,  director-general  of 
the  labor-supply  department,  have  been  in  Washington 
for  a  month  giving  the  heads  of  Government  depart- 
ments, the  Council  of  National  Defense  and  the  Ameri- 
can Federation  of  Labor  the  benefit  of  England's  ex- 
perience of  indu.'»tr>'  during  the  war.  The  conference 
at  Washington  proved  to  be  so  valiuible  that  the  Com- 
mission was  urged  to  visit  the  important  industrial  sec- 
tions in  this  country,  that  manufacturers  and  other  em- 


Americans  in  Paris  War  Conference 

The  American  commission  to  the  Allies'  war  confer- 
ence, begun  in  Paris  on  Nov.  15,  is  headed  by  Col.  E.  M. 
House  and  includes  Admiral  W.  S.  Benson,  chief  of 
naval  operations;  Gen.  Tasker  H.  Bliss,  chief  of  staff, 
U.  S.  A.;  a  representative  of  the  Treasury  in  the  per- 
son of  Assistant  Secretary  Oscar  T.  Crosby;  Vance  t 
McCormick,  chairman  of  the  War  Trade  Board;  Bain- 
bridge  Colby  of  the  Shipping  Board;  Dr.  Alonzo  E. 
Taylor  of  the  Food  Administration;  Thomas  Nelson 
Perkins,  representing  the  Priority  Board,  and  Gordon 
Auchincloss,  as  secretary.  In  outlining  the  objects  oi 
the  conference,  Secretary  Lansing  said  in  part : 

The  conference  is  essentially  a  war  conference,  with  the 
object  of  perfecting  a  more  complete  coordination  of  the 
activities  of  the  various  nations  engaged  in  the  confliet  and 
the  more  comprehensive  understanding  of  their  respective 
needs  in  order  that  the  joint  efforts  of  the  cobelligerents 
may  attain  the  highest  war  efficiency.  While  a  definite 
program  has  not  been  adopted,  it  may  be  assumed  that  the 
subjects  to  be  discussed  will  embrace  not  only  those  per- 
taining; to  military  and  naval  operations,  but  also  the  tinan- 
cial,  commercial,  economic  and  other  phases  of  the  present 
situation  which  are  of  vital  importance  to  the  successful 
prosecution  of  the  war. 


Jailed  for  Tungsten  Plot 

Convicted  of  attempting  secretly  to  export  pwwde 
tungsten  to  Sweden,  three  men  were  sentenced  at  N 
York,  on  Nov.  9.  to  one  year  and  a  day  each  in 
Federal  prison  at  Atlanta,  Ga..  and  each  was  also  fined 
$1000.  The  men  were  Fritz  Oerundal,  formerly  chief 
steward  of  the  liner  "United  States,"  and  Waldemar  J. 
Adams  and  Robert  J.  Collin,  Swedish  booksellers,  (rf 
New  York.  Oerundal  is  a  Dane,  Collin  a  subject 
Sweden  and  Adams  a  naturalized  American  citizen. 

They  have  the  lenient  American  laws  to  thank   f( 
this  light  penalty,  says  the  Sini.  They  confessed  to 
scheme  to  ship  secretly  from  this  port  a  large  quanti 
of  tung.sten  which  is  wanted  badly  in  Germany.     The  tri 
had  no  patriotic  motives,  for  they  were  neutrals.    Desi 
for  money  alone  impelled  them  to  hide  beneath  a  sta 
room  floor  on  the  liner  "United  States"  40  large  packag* 
of  the  metallic  powder,  exportation  of  which  has  iieo 
forbidden  by  the  President.    They  admitted  having  co« 
spired  with   two  other  men  now   in  Sweden  to  delud 
the    American    customs    authorities    and    the    Britia 
Admiralty. 


Solve  Trench-Digging  Problem 

The  trench-digging  problem  has  been  solved,  accort 
ing  to  the  U.  S.  Field  Artillery  Journal.  Machinel 
designed  originally  for  pipe-line  excavation,  for  il 
stance,  may  with  little  modification  be  employed  fl 
the  defen.se  of  a  nation.  Ditch  diggers  can  cut  trench 
at  a  rate  of  three  yards  a  minute.  These  are  a  yai 
across  the  top  and  12  ft.  deep,  and  they  not  only  make 
perfect  trench  nt  one  cut,  but  grades  can  be  maintaim 
accurately   and   cun'cs   negotiated. 
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Mexico  Has  No  Gold  Commission 
in  This  Country 

Contrary  to  published  reports,  there  is  no  commission 
in  this  country  for  the  purpose  of  arranging  for  the 
shipment  of  gold  into  Mexico  as  a  privilege  under  the 
embargo  recently  established  by  the  United  States,  says 
a  statement  authorized  by  the  Mexican  Embassy. 
Some  time  ago  the  American  authorities  were  asked  to 
allow  the  transfer  of  $5,000,000  monthly  to  enable  the 
mining  and  oil  companies  in  Mexico  to  meet  obligations 
in  that  country  payable  in  United  States  coin.  Not  only 
was  this  request  granted,  but  the  amount  was  doubled, 
$10,000,000  monthly  being  the  total  specified,  the  state- 
ment says. 

In  addition  to  this  the  American  Government  volun- 
tarily offered  to  permit  a  large  amount  of  silver  pesos 
to  be  shipped  into  this  country,  where  they  will  be 
sxchanged  for  gold  and  returned  to  Mexico.  The  Mex- 
fcan  government  has  notified  all  gold-mining  companies 
in  that  country  that  the  national  mint  is  open  for  the 
coinage  of  all  gold  bullion  that  they  may  desire  to  have 
so  treated.  This  also  will  tend  to  ease  the  situation.  The 
'commission"  now  in  this  country  for  the  purpose  of 
landling  the  gold  question  is  merely  a  private  committee 
)f  the  Chamber  of  Commerce  entrusted  solely  with  the 
l^ty  of  purchasing  coin,  for  which  it  pays  in  gold. 


■    Western  Metallurgy  Advancing 

After  several  months  of  almost  constant  travel  on 
isits  to  mining  districts  and  treatment  plants  through- 
ut  the  West,  Dr.  F.  G.  Cottrell,  chief  metallurgist  of 
he  U.  S.  Bureau  of  Mines,  has  returned  to  Washington 
mpressed  with  the  effective  manner  in  which  the  metal- 
nining  industry  is  rising  to  the  existing  emergency, 
le  found  the  entire  West  striving  to  meet  the  abnormal 
lemand  for  minerals,  and  was  particularly  impressed 
nth  the  determined  way  in  which  the  large  interests 
re  pushing  their  enterprises.  He  specifies  in  particu- 
ir  the  work  in  progress  at  Anaconda  and  the  decision 
0  erect  a  $25,000,000  steel  plant  at  Seattle. 

The  metalizing  of  iron  for  the  precipitation  of  cop- 
per in  connection  with  leaching,  while  still  being  con- 
ucted  on  an  experimental  scale,  is  attracting  wide  at- 
sntion,  according  to  Dr.  Cottrell.  Interest  in  making 
ponge  iron  has  been  re-awakened  as  a  consequence, 
ince  looking  into  the  matter  personally,  he  is  thor- 
ughly  convinced  of  the  seriousness  of  the  arsenic  situ- 
tion.  The  fact  that  all  in  a  position  to  produce  arsenic 
now  that  the  Anaconda  catchment  plant  will  be  turn- 
ig  it  out  on  a  large  scale,  probably  within  the  next 
ear,  discourages  the  installation  of  other  plants. 

Dr.  Cottrell  observed  with  interest  while  on  his  trip 
le  extensive  steps  that  are  being  taken  to  manufac- 
are  chemicals  at  plants  around  Salt  Lake  City.  An- 
ther matter  to  which  he  attaches  special  importance  is 
tie  installation  of  additional  equipment  at  cement  plants 


to  recover  potash;  also  the  amount  of  potash  that  is 
being  recovered  from  bitterns  and  the  progress  that  is 
being  made  toward  the  production  of  cyanide. 

Western   Tungsten  Resources 
Inventoried 

An  inventoiy  of  the  tungsten  resources  of  the  West- 
ern states  has  been  made  by  F.  L.  Hess,  of  the  U.  S. 
Geological  Survey,  on  a  nine  months'  trip  ju.st  finished. 
A  feature  of  the  tungsten  situation,  according  to 
Mr.  Hess,  is  the  great  number  of  contact-metamorphic 
deposits,  which  he  expects  to  be  an  important  factor  in 
future  production.  The  mineral  collection  in  the  Na- 
tional Museum  at  Washington  will  soon  receive  from 
the  Atolia  Mining  Co.,  of  Atoha,  Calif.,  a  single  piece 
of  scheelite,  5  ft.  high,  2  ft.  wide  and  1^  ft  thick,  re- 
cently mined  by  that  company.  Mr.  Hess,  who  visited 
the  property,  suggested  that  the  remarkable  specimen 
be  preserved  and  succeeded  in  obtaining  it  for  the 
museum. 

He  also  examined  a  large  number  of  molybdenum  and 
vanadium  deposits,  visited  several  iron  properties,  in- 
vestigated reported  finds  of  potash  and  inspected  the 
cobalt  property  of  the  Haynes  Stellite  Co.  at  Blackbird, 
Idaho.  This  is  the  first  cobalt  deposit  to  be  operated 
as  such  in  the  United  States,  Mr.  Hess  believes.  A 
mill  has  been  erected  and  preparations  made  for  treat- 
ing the  ore  on  a  large  scale.  Several  hundred  new 
molybdenite  developments  were  noted,  the  largest  pi-o- 
duction  coming  from  the  tailings  of  the  old  Mammoth 
gold  mine,  at  Schulz,  Ariz.  More  than  500  tons  have 
been  obtained  from  this  source,  and  the  mine  itself 
^as  been  reopened. 


High  Price  of  Cement  Justifiable 

Complaints  are  reaching  Washington  from  variou.s 
sections  of  the  country  that  cement  prices  are  unreason- 
ably high.  Government  specialists  who  have  looked  into 
the  situation,  however,  believe  that  though  some  of  the 
manufacturers  may  be  attempting  to  recoup  previous 
losses,  cement  in  general  is  being  sold  at  the  mills  at 
a  fair  price.  The  cost  of  manufacture  under  present 
conditions,  it  is  pointed  out,  is  high,  having  increased 
more  in  this  particular  industry,  it  is  believed,  than  in 
any  other,  due  largely  to  the  fact  that  the  machinery 
used  wears  out  rapidly.  Replacements  are  not  only  ex- 
pensive but  result  in  delays  which  curtail  production. 
The  industry,  furthermore,  uses  quantities  of  explosives 
and  is  also  subject  to  the  existing  increased  costs  of 
fuel  and  labor.  Car  shortage,  too,  has  added  to  the 
tribulations  of  the  cement  manufacturer.  While  there 
has  been  considerable  comment  concerning  division  of 
territory  by  cement  makers,  this  should  not  be  held  re- 
sponsible for  increase  in  price.  It  has,  on  the  other 
hand,  made  possible  economies  in  selling  and  in  reduc- 
ing transportation  charges. 
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Taxation  of  Mining  Companies 

To.  .McGRATH.  auditor  of  the  Shattuck  Arizona 
.  Copper  Co.,  presents  in  an  intere.sting  communica- 
tion published  in  this  issue  a  different  view  of  the 
allowance  to  mining  companies  for  depletion  according 
to  the  terms  of  the  present  income  tax  law ;  that  is. 
different  from  the  view  expressed  in  an  editorial  in  the 
Journal  of  Oct.  27.  We  agree  with  .Mr.  McGrath  that 
this  matter  of  depletion  may  be  a  much  more  jumbled 
affair  than  was  set  forth  in  our  editorial.  The  language 
of  the  provision  in  the  law  exhibits  the  same  imperfect 
comprehension  of  matters  of  business  that  is  displayed 
in  many  other  parts  of  the  law.  There  is  a  similarity 
between  the  work  of  our  Congress  and  that  of  the 
Bolsheviki  in  Russia. 

In  cases  of  confusion  in  the  written  law  the  court.s 
give  a  good  deal  of  weight  to  what  was  the  manifest 
intention  of  the  legislators.  In  the  present  case  we 
think  that  there  is  no  doubt  that  the  manifest  inten- 
tion was  to  recognize  that  the  dividends  of  a  mining 
company  are  to  a  large  extent  nothing  more  than  return 
f  principal  invested  in  the  comoany  and  therefore 
lught  not  to  be  taxed  as  income.  As  to  just  how  the 
-illowance  ought  to  be  made,  or  was  to  be  made,  Con- 
less  had  no  clear  idea.  It  thought,  apparently,  that 
ines  ought  to  be  valued  as  of  Mar.  1,  191."?.  and  that 
h3  principal  represented  by  such  valuation  ought  to 
lie  permitted  to  come  back  to  its  owners  tax-free;  but 
in  order  that  there  should  be  no  attempt  to  deduct 
too  much  in  any  one  year  the  allowance  was  limited 
to  the  percentage  of  the  orebody  that  might  be  ex- 
tracted in  any  year.  Valuation  as  of  one  day  i.s  of 
course  something  that  is  apt  to  be  highly  unjust,  as  it 
would  have  been  if  the  price  for  copper  on  Mar.  1, 
1913,  had  been  12c.  per  lb.  Fortunately,  the  price  for 
copper  on  that  day  was  14.55c.  per  lb.,  which  is  only 
a  trifle  below  the  decennial  average  at  that  time;  but, 
of  course,  in  the  light  of  what  has  happened  since,  it 
is  doubtful  whether  such  a  figure  is  a  proper  one. 

Anj-way,  the  value  of  a  mine  having  been  determined, 
and  the  manifest  intention  of  Congre.ss  being  to  let  the 
owners  liquidate  it  free  of  taxation,  the  computation 
really  re.solves  itself  into  the  primary  factors  of  mine 
valuation;  namely,  the  net  interest  that  should  l>e  al- 
lowed on  a  mining  investment  and  the  period  of  time 
(luring  which  the  orebody  is  going  to  be  extracted.  We 
do  not  think,  as  Mr.  McGrath  intimate.n,  that  the  Bureau 
of  Internal  Revenue  will  allow  all  net  income  to  he 
con.Hidered  as  a  return  of  principal.  We  think  the 
hances  are  rather  that  it  will  take  the  view  expressed 
in  our  editorial  of  Oct.  27.  Even  so.  mining  companies 
will  obtain  an  important  exemption  from  taxation  on 
their  income  as  commonly  reported.  Of  course,  that  i-* 
nothing  more  than  right,  for  the  income  commonly 
reported  is  always  something  more  than  net  income, 
and  being  partly  a  return  of  capital  the  mining  com- 


pany would  be  taxed  first  on  its  capital  and  then  again 
on  the  liquidation  of  the  same  capital  were  it  not  for 
an  allowance  for  depletion. 

While  we  are  on  the  subject  of  taxation  of  mining 
companies  we  may  draw  attention  to  the  fact  that  while 
holding  companies  may  not  include  in  their  capital  their 
investments  in  other  companies,  on  the  other  hand  they 
do  not  have  to  include  in  their  income  the  dividends 
received  by  them  from  such  investments. 

Mining  Engineers  in  Service 

THE  part  that  mining  engineers  are  playing  in  the 
military.-  sersnce  of  the  United  States,  both  in  the 
line  and  in  the  staff,  and  also  in  the  industries  that  are 
the  foundation  of  ever\'thing,  is  an  important  one.  Sev- 
eral of  our  good  friends  are  officers  in  the  11th  Engi- 
neers, which  was  one  of  the  first  regiments  to  go  to 
France.  Another  group  is  forming  the  27th  Engineers, 
the  special  mining  regiment.  Many  other  well-known 
mining  engineers  are  scattered  among  the  line  regi- 
ments. 

In  the  United  States  Naval  Consulting  Board  mining 
engineers  are  bountifully  represented.  Herbert  Hoover, 
one  of  the  leaders  of  our  profession,  is  United  States 
Food  Administrator,  and  with  him  are  Requa,  Merrill 
and  Edgar  Rickard.  Several  of  our  distinguished  con- 
sulting engineers  are  now  consulting  engineers  to  de- 
partments of  the  United  States  Government.  Wester- 
velt  is  chairman  of  the  War  Minerals  Committee. 

Now  it  has  befallen  to  another  well-known  and  accom- 
plished mining  engineer.  Benedict  Crowell,  who  had 
previously  been  major  in  the  Ordnance  Corps,  to  be  ap- 
pointed Assistant  Secretary  of  War.  Mr.  Crowell  is  a 
man  of  interesting  personality  and  distinguished  pro- 
fessional attainments.  In  his  new  post  he  will  be  able 
to  do  a  lot  of  good  work  for  which  he  is  well  fitted  and 
will  reflect  credit  upon  his  profession  while  renderinj 
service  to  his  country. 


Useless  State  Reports 

SOME  states  have  established  departments  of  min 
inspection  or  geologj-,  which  as  a  part  of  their  dutie 
i.ssue  reports  of  mineral  production  that,  technically,  ar 
"not  worth  the  paper  they  are  printed  on."     Statistic 
giving  terms  of  value  instead  of  quantity  may  \ye  supei 
ficially  interesting,  but  they  are  devoid  of  usefulne.<w<  t 
the  milling  industry,  terms  of  value  being  variable  i 
normal  times  and  meaningless  under  conditions  of  ej 
traordinary  variation  such  a.s  have  prevailed  during  th 
last  three  years.     Straining  for  a  "showing"  by  com  • 
paring  pre.sent  war-time  prices  with  191.*?  values  is  nc  I 
worth  while.     With  such  wide  fluctuations  as  now  pre- 
vail, no  useful  comparisons  can  be  made  respecting  thi 
real  progress  of  the  industr>'  unless  comparative  quan 
titles  are  known.     Mere  value  reports  are  oi"  no  use  U 
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the  mineral  industry  which  should  be  served  by  the  state 
departments  issuing  them.  Even  when  these  reports  are 
intended  for  the  daily  press,  the  state  bureaus  should 
take  the  lead  in  giving  to  newspapers  something  useful 
to  disseminate.  Furthermore,  these  "value"  reports  will 
be  extremely  confusing  a  few  years  hence,  and  in  these 
times  of  imperative  conservation  are  an  indefensible 
waste  of  white  paper  and  labor. 


Anaconda  as  a   Manufacturer 

THE  Anaconda  Copper  Mining  Co.,  which  is  now 
building  a  copper-rod  and  wire  mill  at  Great  Falls, 
Mont.,  expects  to  have  the  plant  in  operation  before  the 
middle  of  1918.  This  will  not  be  Anaconda's  maiden  ef- 
fort in  a  commercial  manufacturing  business,  for  during 
many  years  it  has  been  a  manufacturer  of  mining  ma- 
chinery and  of  firebrick,  both  clay  and  silica.  In  each  of 
those  lines  it  has  been,  and  is,  one  of  the  largest  manu- 
facturers west  of  the  Mississippi  River. 

Going  into  the  copper-rod  and  wire  business  is  simply 
an  extension  of  Anaconda's  manufacturing  activities. 
Nothing  could  be  more  natural  than  this,  for  it  produces 
refined  copper  at  Great  Falls ;  and  in  Montana,  and  in- 
deed the  entire  Northwest,  which  is  becoming  an  elec- 
trified empire,  it  has  a  fine  market  for  the  products. 
It  would  look  rather  foolish  to  freight  Great  Falls  wire 
bars  to  the  East  in  order  to  draw  them  into  wire  that 
kvould  subsequently  be  freighted  back  to  electrify  the 
St.  Paul  railway,  through  Montana  and  Idaho,  or  to  sup- 
ply the  Montana  Power  Co. 

We  may  confidently  expect  that  Anaconda's  next  step 
in  the  manufacturing  business  will  be  to  erect  a  brass 
factory.  Producing  refined  copper  and  refined  zinc  at 
jreat  Falls,  the  logical  thing  will  be  to  combine  them 
;o  make  as  much  brass  as  the  Western  territory  requires. 
Montana  is  an  empire  in  which  the  Anaconda  Copper 
Mining  Co.  supplies  the  major  part  of  the  raw  material, 
ncluding  metals,  coal  and  lumber.  The  creation  of  a 
manufacturing  industry  on  such  a  basis  is  a  logical 
Jevelopment. 


The  27th  Engineers 

THE  War  Department  is  finding  that  it  has  been  mak- 
ing the  same  mistake  that  was  made  in  Great  Britain 
knd  France.  Probably  it  is  duplicating  a  good  many 
>f  their  mistakes,  but  we  now  have  reference  to  one  in 
Particular.  In  the  first  place,  men  were  drafted  indis- 
riminately  for  the  line  regiments  of  the  Army.  Later 
|t  was  found  necessary  to  organize  regiments  for  spe- 
lial  purposes,  such  as  gas  and  flame  work,  tunneling  and 
(lining  work,  etc.,  by  which  time  it  appeared  that  the 
den  who  ought  to  be  in  those  special  regiments  were 
[cattered  indiscriminately  and  were  not  easy  to  collect. 
In  the  United  States  the  first  draft  took  men  in  the 
|ame  proportion  from  every  part  of  the  country.  The 
luotas  drawn  from  Lake  Superior,  the  Minnesota  iron 

iinges,  Butte,  Bisbee,  etc.,  consisted  largely  of  miners, 
or  example,  about  2000  men  were  taken  from  Butte, 
large  proportion  of  whom  were  miners,  which  is  one 
f  the  reasons  for  the  scarcity  of  miners  in  Butte  at 
•resent. 

Now  Major  Perry  and  Captain  Landers,  two  of  our 
veil-known  mining  engineers,  are  organizing  the  27th 


Engineers,  U.  S.  N.  A.,  which  is  to  be  especially  a  min- 
ing regiment,  and  are  asking  for  volunteers  to  it.  We 
hope  that  they  will  get  all  that  they  need  and  that  mine 
managers  will  cooperate  in  the  recruiting  of  this  regi- 
ment, for  the  number  of  men  that  it  will  require  is  not 
very  large  and  the  working  force  of  the  mining  indu.stry 
will  not  thereby  be  diminished  seriously.  If  miners  who 
have  already  been  drafted  and  are  now  scattered  among 
the  several  cantonments  could  be  released  for  reassembly 
in  the  mining  regiment,  that  would  be  desirable.  But 
that  would  be  a  difficult  thing  to  do.  Nevertheless  the 
War  Department  ought  to  try  to  do  something  of  the 
sort  and  ought  to  give  its  attention  to  the  avoidance 
hereafter  of  using  special  material  for  the  purposes  for 
which  ordinary  material  is  sufficient. 

However,  the  withdrawal  of  miners  already  drafted  is 
manifestly  something  that  is  impracticable  immediately, 
and  the  pressing  matter  is  to  recruit  the  27th  Engineers 
as  rapidly  as  possible.  We  hope  that  mine  managers 
will  cooperate  in  this,  especially  in  those  districts— like 
the  lead  and  zinc  mining  districts — where  there  is  now 
a  surplus  of  labor  and  miners  can  be  spared.  But  every- 
where it  may  as  well  be  frankly  recognized  that  a  second 
quota  of  the  draft  will  soon  be  called  to  the  colors,  and 
there  will  be  no  occupational  exemption  except  probably 
in  the  case  of  shipwrights.  It  would  be  an  excellent 
thing  therefore  for  miners  who  hold  numbers  indicating 
the  probability  of  their  being  called  in  the  next  draft 
to  volunteer  now  for  the  27th  Engineers,  which  would 
take  them  into  a  regiment  of  congenial  character  and 
would  enable  them  to  preserve  previous  associations. 


British  Mineral  Statistics 

THE  British  mineral  statistics  for  1916,  lately  pub- 
lished, are  interesting  as  an  index  of  what  may 
happen  to  our  own  mineral  industry,  the  United  States 
having  entered  the  war  under  conditions  similar  to  those 
of  Great  Britain,  that  is,  both  were  essentially  non- 
military  nations,  and  both  were  obliged  to  withdraw 
from  peaceful  pursuits  a  large  percentage  of  the  work- 
ing population.  Unfortunately,  the  mineral  industry  of 
Great  Britain  is  far  less  diverse  than  that  of  the  United 
States,  and  in  the  production  of  metalliferous  minerals 
is  relatively  unimportant,  except  for  iron  ore. 

The  noteworthy  feature  of  the  British  statistics  is 
their  exhibition  of  how  the  production  of  the  essentials 
has  been  fairly  well  maintained,  while  the  non-essentials 
have  fallen  off  to  a  much  larger  extent.  Thus,  compar- 
ing the  figures  for  1913  with  those  of  1916,  we  find  that 
in  the  former  year  there  was  a  production  of  287,430,- 
473  tons  of  coal,  15,997,328  tons  of  iron  ore,  and  3,280,- 
143  tons  of  oil  shale.  In  1916  coal  production  had 
declined  to  256,375,366  tons,  iron  ore  to  13,494,658  tons, 
and  oil  shale  to  3,009,232  tons.  Turning  now  to  non- 
essentials, if  we  may  be  permitted  thus  to  characterize 
the  rocks,  we  find  that  gravel  and  sand  declined  from 
2,409,152  tons  to  1,961,650  tons.  Igneous  rock  declined 
from  7,098,493  tons  to  4,843,176  tons.  Limestone  de- 
clined from  12,740,664  tons  to  10,541,573  tons.  Sand- 
stone declined  from  3,977,303  tons  to  1,999,308  tons.  If 
our  interpretation  be  correct,  the  decline  in  the  produc- 
tion of  sand  and  rock  reflects  curtailment  in  domestic 
building  operations,  things  not  immediately  necessary 
having  manifestly  been  postponed.     On  the  other  hand. 
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attention  has  been  concentrated  on  the  production  of 
coal  and  iron,  which  are  indispensable,  and  their  out- 
put has  been  pretty  well  maintained.  The  British  sta- 
tistics may  be  considered  to  reflect  good  organization. 


According  to  late  advices  from  Washington  in  regard 
to  the  Explosives  Act,  which  became  effective  Nov.  15, 
the  U.  S.  Bureau  of  Mines  has  ruled  that  explosives  may 
be  used  by  a  company,  situated  at  a  point  where  no 
licensing  agent  has  yet  been  appointed,  immediately  af- 
ter it  has  filed  with  the  Bureau  of  Mines  an  application 
for  a  license  by  mail  or  telegraph.  The  purpose  under- 
lying this  ruling  is  to  prevent  any  possible  loss  of 
production. 


BY  THE  WAY 


We  have  just  received  the  circular  of  the  Stockholders 
Mining  Co.    This  sounds  too  good  to  be  true. 


This  one  is  revived  by  Everybody's:  An  Italian, 
having  applied  for  citizenship  papers,  was  being  ex- 
amined in  the  naturalization  court.  Q — "Who  is  the 
President  of  the  United  States?"  A— "Mr.  Wils."  Q— 
"Who  is  the  Vice  President?"  A — "Mr.  Marsh."  Q — 
"Could  you  be  President  of  the  United  States?"  A — 
"No."  Q — "Why?"  A — "Mister,  you  'scusa  me  please;  I 
vera  busy  worka  da  mine." 


As  the  traveler  waited  for  an  outgoing  fotinga  he 
heard  the  administrador  of  the  Busy  mine  address  a 
group  of  subordinates.  "Boys,  there's  some  monkey  busi- 
ness going  on.  I  can't  see  why  these  niggers  want  to 
carry  off  copper  ore,  but  it  is  disappearing  in  bunches. 
Keep  a  sharp  lookout."  The  ne.xt  night  the  traveler 
put  up  at  the  neighboring  Hope  mine.  Just  at  dusk 
there  was  a  slight  commotion  down  hill  from  head- 
quarters and  soon  a  half-breed  foreman  reported,  "Juan, 
he  come  back  with  some  copper  rocks  and  want  his 
money."  Up  jumped  the  new  super,  shouting:  "Tell  that 
crazy  fool  to  beat  it.  The  idea  of  his  thinking  we 
would  buy  ore."  A  few  days  later  in  the  capital  the 
traveler  met  an  old  acquaintance.  After  an  exchange 
of  refreshment  courtesies  the  O.  A.  grew  confidential. 
"Say,  Bill,"  he  said,  nudging  his  chair  up  close,  "there'll 
be  things  doing  in  Hope  .stock  pretty  soon.  Last  time  I 
went  north  I  made  old  0.  N.  Bale  dig  me  up  500  shares 
as  a  bonus  on  the  option  deal.  This  is  where  I 
ca.th  in  on  the  top  price."  As  the  traveler  puffed  his 
Corona  that  night  he  reviewed  fhc  experiences  of  the 
pa.st  few  days,  and  although  naturally  unsuspicious,  he 
could  not  refrain  from  murmuring,  "I  wonder,  now.  if 
the  Hope  mine  is  going  to  make  a  little  shipment." 


It  was  a  proud  boast,  often  heard  in  America  in  the 
years  that  are  gone,  that  what  one  man  could  do  could 
be  done  by  another.  A  Yankee  could  turn  his  hand  at 
anything.  Happily,  says  Power,  we  have  emancipated 
our.selves  from  this  notion,  always  false  but  never  so 
clearly  recognized  as  fal.se  as  in  these  days,  when  it  is 
the  ideal  that  every  turn  of  the  hand  .shall  conform  to 
the  dictates  of  science.     Modern  efficiency  has  little  lik- 


ing for  Jack-of -all-trades.  If  current  reports  be  true, 
one  of  the  disruptive  forces  in  the  new-blown  democracy 
of  Russia  is  just  this  lack  of  appreciation  of  specializa- 
tion and  of  the  organization  necessary  to  coordinate  it 
into  industrial  production.  One  of  these  reports  is  to 
the  effect  that  the  miners  and  other  workmen  at  a  cer- 
tain property  called  on  the  engineers,  demanding  that 
since  Russia  was  a  free  country  and  all  its  citizens  on  a 
footing  of  equality,  the  engineers  must  take  their  turn 
in  the  mines  and  work  as  the  others  did.  Then  followed 
this  colloquy:  The  Engineers:  "And  who  will  do  our 
work?"  The  Workmen:  "Some  of  us  will  take  turns 
in  your  offices."  The  Engineers:  "But  what  will  you 
do  there?"  The  Workmen:  "The  same  as  you  do — sit 
around,  sharpen  pencils  and  smoke  cigi.rettes." 


Geology  Fellers 


Used  to  think  1  nawed  all  about  minin' 

For,  damme,  was  bom  at  the  trade. 
I  learned  'ow  to  'andle  a  muck  stick 

An'  nawed  'ow  to  put  up  a  raise. 
In  h'early  days  over  in  Redrouth 

Wen  fayther  was  shif  boss,  I  nawed 
The  'ol  bloody  mine  like  a  pictur' 

An  many's  the  set  that  I've  sawed. 

In  sinkin'  a  winze,  or  block  'olin' 

Or  in  cavin'  a  stope  on  the  sub. 
There  was  nothin'  that  I  could  be  beat  at, 

An'  I  'eld  up  my  h'own  at  the  pub. 
I  could  'andle  a  'ammer  at  single 

Or   double,    if   needs   that   there    be. 
An  throughh'out  the  'ol  bloody  country 

There  was  no  better  miners  than  we. 

I  nawed  'ow  to  'andle  my  powder 

An'  just  'ow  to  crimp  on  a  cap. 
An'  all  other  things  about  blastin'. 

An'  just  'ow  a  vug  we  should  tap. 
An'  put'n'  up  timber  for  square  sets 

Was  simple  as  simple  could  be. 
For  h'it's  all  a  day's  work  for  a  miner 

Jus'  the  same  as  'is  pasty  an'  tea. 

All  we  'ad  was  a  compass  an'  tapeline 

That  we  used  for  to  'ole  thro'  a  drif, 
An,  damme,  at  that  we  come  closer 

Than  some  I  'ave  seen  with  the  gif 
For  figgerin'  an'  for  surveyin' — 

But  mind  I  ain't  sayin'  as  'ow 
There  ain't  lots  'oo've  'ad  edication 

'go  can  do  jus'  as  well,  I'll  allow. 

But  now,  I  'as  come  to  conclusion 

That,  damme,  I  don't  nnw  so  much — 
H 'understand  that  h'it's  not  about  minin', 

But  of  strikes,  an'  the  fault  planes,  an'  such. 
We  mined  h'out  the  h'ore  as  we  foun'  h'it. 

Not  stoppin'  to  ligger  h'out  'ow 
We  could  catch  'er  again  if  we  lost  'er, 

Like  the  fellers — 'oo  naws — does  h'it  now, 

Dos  thee  nnw  these  geology  fellers  ? 

Why.  damme,  just  listen  to  mo. 
They  can  tell  thee  more  things  about  minin' 

An  'ow  the  worl'  'nppened  to  be, 
Than  thee  ever  did'st  read  of  in  Scriptur'. 

An',  dnmme,  I  naw  that  h'it's  true. 
For  "av'ent  I  seen  'em  find  pay  dirt 

W'en  we  thought  that  the  minin'  was  thro'T 

I  'as.     An'  I'll  say  this  much  further — 

Tho"  I'm  nn  ol'  'and  at  the  game. 
An'  I  nnws  that  on  one  h'cnd  of  minin' 

I  can  'nndic  whatever  you  name — 
That  wen  h'it  comes  down  to  the  sayin' 

Of  just  whore  your  h'ore  must  be  to, 
Ju.st  call  in  geology  fellers. 

An'  they'll  bloody  soon  tell  you  'oos  'oo. 

D.  E.  CHARLTON. 
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Release  from  Assessment  Work 

Every  holder  of  a  mining  claim  desiring  release 
from  assessment  work  under  the  provisions  of  the  As- 
sessment Bill,  signed  on  Oct.  5  by  President  Wilson, 
must  "file  or  cause  to  be  filed  in  the  office  where  the 
location  notice  or  certificate  is  recorded  on  or  before 
Dec.  31,  of  each  of  the  years  1917  and  1918,  a  notice 


NotUf  of  JftifpntuJtt  to  i^oih 
iHtning  (Elaims 


KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  I,  _ 
of  the  City  of County  of _^.— 


Arizona,  a  citizen  of  the  United  States  and  the  owner  and  claimant  01- 


do  hereby  give  notice  of  my  desire  and  intention  to  hold  above  said  claims,  situated  in  the 
. District,  County  of 


Suite  of  Arizona,  i 
in  Book 


s  location  cei-tificates  recorded— 


t  length  described. 


in  the  office  of  Clerk  and  Recorder  in  said  County 

Q  which  record  said  lode  mining  claims  are  more  fully  and 


And  I  so  desire  and  intend  to  hold  said  mining  claims  for  the  year  1917,  imder  the 
terms  of  the  Joint  Resolution  of  the  two  Houses  of  Congress  entitled  "Joint  Resolution 
to  Suspend  Requirements  of  Annual  Assessment  Work  on  Mining  Claims  During  the 
Years  1917  and  1918,  Approved  October  6th.  1S17." 


Witness  my  band  and  seal  this— 


-191- 


FORM    SHOWING    CORRECT    WAY    OF    FILIXG    NOTICE    OP 
INTENTION  TO  HOLD  CLAIM 

of  his  desire  to  hold  said  mining  claim  under  this  reso- 
lution."   The  full  text  of  the  law  is  as  follows: 
Public  Resolution  No.  12,  65th  Congress 

Joint  resolutions  to  suspend  the  requirements  of  annual 
assessment  work  on  mining  claims  during  the  years  1917 
and  1918. 

Resolved  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America,  in  Congress  assembled,  that 
in  order  that  labor  may  be  most  effectively  used  in  raising 
and  producing  those  things  needed  in  the  prosecution  of  the 
present  war  with  Germany,  that  the  provision  of  Section 
2324  of  the  Revised  Statutes  of  the  United  States  which 
require  on  each  mining  claim  located,  and  until  a  patent  has 
been  issued  therefor,  not  less  than  $100  worth  of  labor  to 
be  performed  or  improvements  to  be  made  during  each  year, 
be  and  the  same  is  hereby  suspended  during  the  years  1917 
and  1918:  Provided,  that  every  claimant  of  any  such  min- 
ing claim  in  order  to  obtain  the  benefits  of  this  resolution 
shall  file,  or  cause  to  be  filed,  in  the  office  where  the  location 
notice  or  certificate  is  recorded,  on  or  before  Dec.  31.  of  each 
of  the  years  1917  and  1918,  a  notice  of  his  desire  to  hold  said 


mining  claim  under  this  resolution:  Provided  further,  that 
this  resolution  shall  not  apply  to  oil  placer  locations  or 
claims. 

This  resolution  shall  not  be  deemed  to  amend  or  repeal 
the  public  resolution  entitled  "Joint  resolution  to  relieve 
the  owners  of  mining  claims  who  have  been  mustered  into 
the  military  or  naval  service  of  the  United  States  as  officers 
or  enlisted  men  from  performing  assessment  work  during 
the  term  of  such  service,"  approved  July  17,  1917 

Approved  Oct.  5,  1917. 

It  is  important  that  claimholders  should  take  notice 
chat  they  must  record  their  intention  to  hold,  precisely 
the  same  as  though  they  were  recording  their  assess- 
ment work.  For  the  benefit  of  Arizona  claimholders, 
the  Arizona  State  Bureau  of  Mines  has  issued  a  blank 
form  especially  for  this  purpose,  which  may  be  obtained 
by  writing  directly  to  the  Bureau.  A  reproduction  is 
given  in  an  accompanying  illustration. 

The  use  of  this  blank  form  is  not  mandatory  but  it 
will  obviate  the  numerous  mistakes  and  consequent  de- 
lays that  are  inevitable  if  claimholders  attempt  to  signi- 
fy their  desire  to  hold  their  claims  without  knowing 
exactly  how  to  proceed.  Such  notice  should  be  sent  to 
the  county  recorder  of  the  county  in  which  the  claims 
are  situated. 


Manufacture  of  Ferrochromium* 

The  work  of  Faraday,  Stodarts  and  Berthier  gave 
to  the  arts  ferrochrome,  or  ferrochromium,  of  which 
more  is  now  made  in  the  electric  furnace  than  any 
other  ferroalloy  except  ferrosilicon.  Berthier  found 
that  the  addition  of  ferrochromium  with  17 "^r  chromium 
to  steel,  so  as  to  give  IKc  chromium  in  the  steel,  gave 
a  better  quality  product.  Ferrochrome  was  produced 
commercially  in  Germany  in  1873,  and  in  England  and 
France  in  1877.  Until  the  introduction  of  the  electric 
furnace  in  1899,  ferrochrome  was  made  entirely  either 
in  crucibles  or  the  blast  furnace.  The  cruci'Me  was 
used  only  for  making  the  higher  grades,  and  in  this 
the  chromite  was  reduced  with  charcoal,  and  a  flux  of 
lime,  borax,  fluorspar  or  water  glass.  Reduction  of  chro- 
mite in  the  blast  furnace  is  somewhat  difficult  and  re- 
quires considerable  fuel.  Little  ferrochrome  is  made  now 
by  crucible  or  blast  furnace,  as  the  electric  furnace  is 
cheaper,  especially  where  water  power  is  obtainable.  A 
small  amount  of  carbon-free  ferrochrome  is  made  by 
the  thermit  process. 

For  making  ferrochromium,  foreign  manufacturers 
use  only  chromite  containing  less  than  1%  of  phosphor- 
us and  sulphur  and  about  50'^ c  Cr.,0„  while  high-grade 
anthracite  is  generally  employed  as  a  reducing  agent. 
American  manufacturers  make  use  of  a  lime  slag, 
and  may  employ  coke  or  charcoal  as  the  reducing  agent 
instead  of  anthracite.  Some  also  use  Cuban  ore,  which 
contains  considerable  phosphorus  and  sulphur.  Several 
types  of  electric  furnace  may  be  used,  but  all  are  con- 
structed on  the  principle  of  the  Sieman's  crucible  with 
a  conducting  hearth,  or  are  similar  to  the  Heroult  steel 
furnace  with  vertical  electrodes  in  series. 

The  charge,  consisting  of  powdered  chromite  and, 
say,  anthracite,  is  piled  into  the  open  top  of  the  furnace, 
around  the  electrodes,  while  the  molten  charge  is  tapped 
into  pots,  where  the  slag  and  metal  separate.  Ferro- 
chrome containing  a^low  as  5%  carbon  can  be  made 

•Excerpt  from  an  article.  "Chromium — Its  Ores  and  Uses?." 
by  Heinrich  Ries,  In  "Mineral  Poote-Notes,"  of  Poote   Mineral   Co. 
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economically,  while  the  slags  run  0.5-1 'r  Cr,0,.  High- 
carbon  ferrochrome  is  refined  in  an  arc  furnace,  the 
alloy  being  subjected  to  long  heating  with  a  slag  of 
chromite,  lime  and  fluorspar,  the  proportions  being  ad- 
justed to  the  amount  of  carbon  and  silica  to  be  removed, 
and  the  silica  that  must  be  fluxed  in  the  chromite  used. 
This  slag  covers  the  ferrochrome.  and  the  time  of  heat- 
ing depends  on  the  carbon  in  the  alloy.  Ths  resulting 
slag  contains  about  25'',  Cr  O  .  and  is  used  over  again, 
thereby  avoiding  loss  of  chromium.  With  this  process 
the  carbon  can  be  reduced  from  10  to  0.25''( ,  but  0.5^ 
is  usually  low  enough. 

Ferrochromium  is  extensively  used  in  the  manufac- 
ture of  steel  for  armor  plates,  armor-piercing  projectiles, 
automobiles,  high-speed  tool  steel,  etc.  The  alloy  as  such 
is  not  used  directly,  but  is  added  to  the  steel,  giving  an 
alloy  steel.  Simple  chromium  steel  was  one  of  the  fir.st 
alloy  steels  to  be  made,  and  has  been  much  used  in  safes, 
but  it  is  of  more  importance  now  when  associated  with 
other  metals,  as  nickel  or  vanadium.  Indeed,  there  is 
sharp  competition  now  between  chrome-nickel  steel  and 
chrome-vanadium  steel,  the  two  alloys  exerting  .similar 
beneficial  effects  on  the  hardness  and  toughness  of  the 
steel.  The  distinguishing  feature  of  chrome  .steels  is 
their  great  hardness.  They  usually  contain  l-2''c  Cr 
and  0.8-2',  C.  Armor  plate  has  about  .3.2.5'r  Ni,  1.5% 
Cr.  and  0.25%  C.  The  quantity  of  carbon  in  ferro- 
chromes  for  several  different  purposes  is  about  as  fol- 
lows: For  tool  steels  and  high-speed  steels,  less  than 
2''r  ;  for  general  open  hearth  casting,  4-6%  ;  for  armor 
plate  and  projectiles,  8-9  per  cent. 


Metal  Exports  Under  Licensing  System 
in  September,  1917 

Washington  CoRRE;^PONDENCE 

Unusual  interest  attaches  to  exports  in  September, 
'.917,  because  this  was  the  first  entire  month  following 
the  inauguration  of  the  licensing  .system  for  which  it 
was  possible  to  compile  export  statistics.  In  many  ca.ses 
no  exportations  whatever  were  made  to  European  neu- 
trals, and  exports  of  metals  to  Latin  America  and  to 
•Japan  showed  a  marked  decrease.  On  the  other  hand, 
there  were  important  increases  in  the  (juantities  shipped 
to  countries  associated  with  the  United  States  in  the  war. 

In  September,  2,017.8.38  lb.  of  unrafinod  copper  was 
exported.     This  is  a  marked  increase  over  September, 

1916,  when  only  457,308  lb.  was  .sent  abroad.  The 
amount  of  refined  copper  exported  decrca.sed  notably. 
It  was  60,601,80.3  lb.,  as  compared  with  65.265.1.5.3  lb. 
in  September,  1916.  In  the  months  for  which  compari- 
sons are  presented,  the  copper  exports  to  France  in- 
crea.sed  from  23,854.325  to  37.584.619  lb.  Exports  to 
the  United  Kingdom  showed  a  decrea.se  from  14.873,682 
Ih.  in   September,   1916,  to  7,221.518  lb.   in   September. 

1917,  and  tho.se  to  Italy  decrea.sed  from  13.492.878  to 
9.871.4.57  pounds. 

The  cutting  off  of  practically  all  exports  of  lead  to 
neutrals  and  the  sharp  decline  in  the  amount  sent  to 
Russia  are  mainly  responsible  for  much  lower  figures 
for  this  metal  in  September.  1917.  than  in  September, 
1916.  In  .September,  19ir..  32.710,557  lb.  of  lead  was 
exported,  whereas  the  total  for  September  of  this  year 


was  8,899,719  lb.     The  exports  to  Russia  in  September, 

1916.  were  20,065,462  lb.  against  a  total  of  4,537,567  lb. 
in  the  same  tnonth  of  1917.  Another  feature  of  lead 
exports  was  the  fact  that  not  a  single  pound  was  cleared 
for  Japan,  whereas  that  country  took  1,632,000  lb.  in 
September  of  1916. 

Despite  the  fact  that  there  were  heavy  decreases  in 
exports  of  spelter  to  neutrals  and  to  Russia,  the  total 
exports  of  this  metal  increased  decidedly  in  September. 

1917,  over  the  amount  exported  in  the  same  month. 
1916.  The  figure  in  September  of  this  year  was  52,868,- 
729  lb.,  as  compared  with  37,737,249  lb.  in  September, 
1916.  The  principal  increases  were  in  the  shipments  to 
the  United  Kingdom,  France  and  Italy.  Exports  to  the 
United  Kingdom  in  September  this  year  were  24,725,- 
657  lb.  as  compared  with  15,359,454  lb.  in  September, 
1916.  Exports  to  France  in  September  of  this  year 
were  16,467.576  lb.  as  compared  with  11,351,944  lb.  in 
the  same  month  of  1916.  The  exports  of  spelter  to  Italy 
increased  from  2.812,202  lb.  in  September.  1916,  to 
7.137,059  lb.  in  September,  1917.  Total  exports  of 
spelter  for  the  first  nine  months  of  the  current  year 
were  327,690,984  lb.  During  the  corresponding  nine 
months  of  1916,  they  were  259,483,661  pounds. 

There  was  no  important  change  in  the  amount  of  sul- 
phuric acid  exported.  During  September,  1917,  the 
total  was  1,257,985  lb.,  against  1,236,702  lb.  in  Septem- 
ber, 1916.  Sulphur  exports  fell  from  19,424  tons  to  10.- 
052  tons.  It  is  interesting  to  note  in  the  September  cus- 
toms report  that  the  United  States  is  becoming  a  regular 
exporter  of  superphosphates.  Regular  shipments  have 
been  made  for  several  months.  In  September,  1917, 
4093  tons  was  exported. 

While  imports  of  manganese  ore  decreased  from  73.- 
5.36  tons  in  September,  1916,  to  36,755  tons  in  Septem- 
ber, 1917,  the  total  imports  for  the  first  nine  months 
of  the  current  year  are  nevertheless  greater  than  those 
for  the  corresponding  portion  of  1916,  During  the 
1917  period,  494,633  tons  of  manganese  ore  was  im- 
ported, against  469,222  tons  in  the  saiiie  months  of 
1916.  The  imports  from  Brazil  decreased  from  55,360 
tons  in  September  of  1916  to  26,472  tons  in  September 
of  this  year. 

Pyrites  importations  during  the  first  nine  months  e'' 
1917  were  691,560  tons,  against   1,011.702  tons  durin^r 
the  same  months  of  1916,  a  decided  decrease.     Duriii" 
September,    1916,   and   September,    1917,    imports   wei 
95,333  tons  and  80,844  tons  respectively.     Due  largcb 
to   increased   amounts   received   from   Mexico,  lead    im4 
ports  during  September.  1917,  reached  a  total  of  11.417  ' 
875  lb.,  as  compared  with   4,639,312  lb.   in   September 
1916.     Chile,  wh  ch  in  September,  1916.  sent  1.289.920 
lb.  of  lead  to  the  United  States,  exported  none  at  all  tq 
this  country  in  September.  1917. 

Zinc  imports  for  the  first  nine  months  of  the  current 
year  were   128,054.141   lb.,  which  is  a  decided  decreaa^ 
from  the  record  of  the  corresponding  months  of  19U 
when  243,541.390  lb.  was  imported.     During  Septembe 
of  this  year  they  were  7,888.290  lb.,  and   in  the  n&mi 
month  of  last  year  9,919,070  pounds. 


International  Orp  Co.,  of  SnUillo,  Coahuila,  Mex.,  is  con> 

.iti-uctiPK  n  zinc  smeltery,  comprisinK  GOO  retorts,  accord 
ing  to  the  BoU'tin  Finnnciero  y  Minoro  de  Mexico  of  Oct.  lO 
The  furnaces  will  burn  crude  petroleum. 
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A  Report  on  the  Bauxite  and  Fullers  Earth  of  the  Coastal 
Plain  of  Georgia.  By  H.  K.  Shearer.  Pp.  340;  illus. 
Bull.  31,  Geological  Survey  of  Georgia.  Atlanta. 

Report  of  Proceedings  of  the   American   Mining   Congress, 

Chicago,    III,    Nov.    13-16,    lbl6.      Pp.    642;    illustrated. 
American   Mining   Congress,   Washington,   D.   C. 
Contains,  besides  business  reports,  etc.,  a  large  collection 

of  technical  and  semi-technical  papers. 

Advanced    First-Aid    Instructions   for   Miners,   a   Report   on 

Standardization.     Bv  G.  H.  Halberstadt,  A.  F.  Knoefel, 

W.  A.  Lynott,  W.  S.  Rountree  and  M.  J.  Shields.     4^/2  x 

5%,  pp.  154;  illus.     U.  S.  Bureau  of  Mines,  Washington. 

A  useful  book  in  simple  language,  the  nature  of  virhich 

is  well  described  by  the  title. 

Mining  Rights  on  the  Public  Domain:  Lode  and  Placer 
Claims,  Tunnels,  Mill  Sites  and  Water  Rights,  Statutes 
and  Decisions,  Forms  and  Procedure  on  Patent  Applica- 
tions. By  R.  S.  Morrison  and  Emilio  D.  De  Soto.  15th 
Edition.  5x8,  pp.  771.  Bender-Moss  Co.,  San  Fran- 
cisco. 

This  is  a   new  edition   of  a   standard  book  of  which  the 
usefulness  has  been  thoroughly  proved. 
A   Microscopic  Study  of  the   Silver  Ores   and   Their   Asso- 
ciated  Minerals.     A  dissertation  submitted  to  the  De- 
partment of  Geology  and  Mining  and  to  the  Committee 
on  Graduate  Study  of  the  Leland  Stanford  Junior  Uni- 
versity in  Partial  Fulfilment  of  the  Requirements  for 
the  Degree  of  Doctor  of  Philosophy.     By  F.  N.  Guild. 
Pp.  57,  illus.     Reprinted  from  Economic   Geology,  Vol. 
XII,  No.  4,  June,  1917.     Economic  Geology  Publishing 
Co.,  Lancaster,  Penn. 
The  American  Fertilizer  Handbook,  the  Standard  Reference 
Book  and  Directory  of  the  Commercial  Fertilizer  Indus- 
try and  Allied  Trades.     7%  x  10i,4,  pp.  436;  illus.     !l>l. 
Ware  Bros.  Co.,  Philadelphia,  Penn. 
Contains  special  articles  and  statistics  of  interest  to  the 
fertilizer  trade  on  such  subjects  as  potash,  phosphates,  py- 
rites, sulphur,  etc.;  directory  of  fertilizer  manufacturers  of 
the  United  States;  classified  directoi-y  of  the  allied  fertilizer 
trades. 

Compressed   Air   Practice   in   Mining.     By    David   Penman. 
5  X  IV2,  pp.  221;  illus.     Charles  Griffin  &  Co.,  Ltd.,  Lon- 
don; J.  B.  Lippincott  Co.,  Philadelphia. 
A  complete  treatise  on  the  subject,  aimed  to  give  a  thor- 
ough understanding  of  the  principles  underlying  the  gen- 
eration and  use  of  compressed  air  in  mining.     Should  be  of 
value  to  the  student  as  well  as  to  those  engaged  in  practical 
mining. 

Sandstone  Quarrying  in  the  United  States.  By  Oliver 
Bowles.  Pp.  143;  illustrated.  Bulletin  124,  U.  S. 
Bureau  of  Mines,  Washington. 

An  exhaustive  treatise  on  grades  of  sandstones  in  the 
United  States,  their  uses,  methods  of  quarrying  and  the 
machinery  used  in  quarrying,  conveying  and  finishing  for 
the  market.  Contains  tables  of  distribution,  value,  etc. 
Number  of  men  employed  in  industry,  accidents  and  fatali- 
ties and  their  principal  causes. 

Military   Preparedness  and  the  Engineer;  a   Handbook  for 

the  Civilian  Engineer.     Second  edition.     By  Ernest  F. 

Robinson.     4  x  61/2,  pp.  361;  illus.     $2.     Clark  Book  Co., 

New  York,  N.  Y. 

Another  case  of  "second  edition  revised  and  enlarged"  to 

which  much  material  has  been  added  describing  engineering 

on  the  European   battlefields  with   particular   reference   to 

wire  entanglements  and  consolidation  of  mine  craters.     An 

interesting   book    either    for    civilian    engineers    or    anyone 

contemplating  service  with  the  colors. 

.Vmerican   Society    for   Testing    Materials.     I,    Membership 
List,  List  of  Standards,  etc.;  6x9;  pp.  252.     II,  Stand- 
ards  Adopted    in   1917;    6x9;   pp.   44,     Edited   by   the 
Secretary-Treasurer    and     published     bv     the     society, 
Philadelphia,  1917. 
No.  I  is  the  regular  annual  report  of  the  society,  contain- 
ing lists  of  members  and  officers,  bylaws  and  a  condensed 
statement  of  the  various  standards  which  have  been  adopted 


up  to  date.  This  gives  data  by  which  the  full  account  of 
any  standard  test  can  be  obtained.  No.  II  contains  a  full 
account  of  four  standards  proposed  at  the  annual  meeting 
of  this  year  and  since  approved  by  letter-ballot  of  the 
members.  All  the  new  standards  relate  to  the  testing  of 
paints  and  varnishes.  The  society  continues  to  grow,  and 
on  Aug.  1,  1917,  had  2193  members.  The  International 
Association  for  Testing  Materials,  with  which  it  is  affili- 
ated, has  been  prevented  by  the  war  from  holding  any 
meetings  since  1913,  and  its  activities  are  practically 
suspended. 

Report   en   .Mining   Operations   in  the   Province  of   Quebec, 

1916.  Theo.  C.  Denis.  Superintendent  of  Mines. 
7x9ii.  pp.  172,  with  maps  and  illustrations.  Depai-t- 
ment  of  Colonization,  Mines  and  Fisheries,  Quebec,  1917. 
The  total  value  of  the  mineral  products  of  the  Province 
of  Quebec  in  1916  was  $13,287,024  and  8063  men  were 
employed.  As  compared  with  the  previous  year,  there  was 
a  substantial  increase  in  mine  production,  but  a  decrease  in 
clay  products  and  building  materials,  due  mainly  to  the 
disorganization  resulting  from  the  war.  The  report  is  an 
unusually  careful  and  complete  statement  of  conditions  in 
the  various  branches  of  the  mining  industry,  of  which 
asbestos,  copper,  magnesite  and  chrome  ore  are  the  more 
important.  It  is  illustrated  by  a  number  of  reproductions 
of  photographs.  Appended  to  the  report  is  an  interesting: 
paper  by  J.  A.  Bancroft,  of  the  Canadian  Survey,  on  the 
geology  and  mineral  resources  of  the  district  along  the 
National  Transcontinental  Railway  fi'om  Harvey  Junction 
to  Doncet  and  the  Canadian  Northern  from  St.  Thecle  to 
Riviere-a-Pierre. 

Report  of  the  Committee  on  Petroleum,  California  State 
Council  of  Defense.  Max  Thelen,  Eliot  Blackwelde - 
and  D.  M.  Folsom,  Committee.  6x9,  pp.  192,  with 
maps  and  diagrams.  California  State  Printing  Office, 
Sacramento,  1917.  ^^ 

This  excellent  report  contains  a  great  mass  of  informa- 
tion about  the  California  petroleum  fields — their  history, 
location  and  conditions.  After  a  chapter  devoted  to  thi; 
general  subject  of  petroleum,  it  goes  into  a  description  of 
the  various  oil  districts  of  the  state,  their  situation,  extent 
and  statistics.  Transportation  facilities  are  fully  described 
and  mapped  out.  There  are  chapters  on  the  uses  of  Cali- 
fornia oil,  its  refining  and  adaptation  to  use  as  fuel,  and 
its  marked  effect  on  the  manufacturing  and  fuel  situation 
on  the  Pacific  Coast.  The  concluding  chapters  relat.-  to 
probable  future  production  and  the  best  methods  of  conserv- 
ing and  increasing  the  supply.  The  committee  is  evidently 
of  the  opinion  that  coo  much  of  the  California  oil  is  ussd 
as  fuel  and  considers  in  its  report  how  and  with  what  sub- 
stitutes some  of  it  can  be  replaced  without  curtailing 
industry.  The  report  is  illustrated  with  a  number  of  maps, 
diagrams  and  sketches  which  add  much  to  its  clearness 
and  value. 

Summary  Report  of  the  Geological  Survey,  Department  of 
Mines  for  the  Year  1916.  Pp.  419,  illus.  Canadian 
Department  of  Mines,  Ottawa. 

The  1916  report  is  of  particular  interest  because  of  the 
search  for  new  minerals  demanded  by  war  requirements 
and  the  incidental  stimulus  given  to  other  mining  explora- 
tions. Molybdenite  deposits  near  Quyon,  Que.,  are  reported 
on  by  Charles  Camsell,  and  those  of  the  Lillooet  district  in 
British  Columbia  by  C.  W.  Drysdale.  The  tungsten  de- 
posit at  Burnt  Hill,  New  Brunswick,  and  the  scheelite  mine 
in  Halifax  County,  Nova  Scotia,  were  also  reported  on  by 
Mr.  Camsell.  D.  D.  Cairnes  reported  wolframite  in  the  gold 
placers  of  Canadian  Creek,  Yukon  Territory,  in  the  Klotas- 
sin  area.  Magnesite  deposits  of  the  Crenville  district,  Que- 
bec, were  investigated  by  M.  E.  Wilson;  A.  O.  Hayes  de- 
scribed the  deposit  at  Orangedale,  Nova  Scotia,  and  the 
Bridge  River  magnesite  deposits  in  British  Columbia  are 
reviewed.  It  is  impracticable  to  give  a  complete  list  o'' 
the  mineral  deposits  covered  in  the  present  volume,  but  on 
account  of  the  special  interest  in  the  Manitoba  region  it  is 
worth  while  to  mention  that  E.  T..  Bruce  has  reported  on 
the  copper  areas  at  Flinflon  and  Schist  Lakes;  also  that 
J.  A.  Dresser  has  described  the  country  east  of  Lake  Win- 
nipeg, including  the  gold  areas  of  Rice  Lake  and  Gold  Lako. 
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J.  B.  Tyrrell,  of  Toronto.  Canada,  sailed 
from  Xew  York  on  Xov.   14   for  England. 

i.  D.  Hnbbard  Is  now  greneral  superin- 
tendent for  the  Holden  Mining  and  Milling 
Co.   at  Tuscarora.   .Vevada. 

Kdnrard  Krvin  has  been  appointed  super- 
intendent of  the  Gold  Pan  mine  in  the 
Rice  Lalve  district  of  Manitolra. 

W.  G.  Anderson  has  resigned  the  man- 
agement of  the  Ore  Chimney  Mining  Co., 
L.td.,  at  .Vorthbrook.  Ont..  Canada. 

D.  B.  Donrline,  of  the  Canadian  Geological 
Survey,  is  at  Peace  River.  ma1<ing  an  ex- 
amination of  the  well  of  the  Peace  River 
Oil  Company. 

1..  D.  Cooper,  chief  engineer  of  E.  J. 
Longyear  Co.  of  Minneapolis.  Minn.,  passed 
through  .N'ew  York  recently  en  route  to  the 
Birmingham.   Ala.,  district. 

Charles  Chynoweth,  of  Houghton.  Mich., 
secretary  of  the  Wolverine  &  .Vrizona  Min- 
ing Co  .  has  gone  to  Bisbee.  .\riz..  to  attend 
the  fourteenth  annual  meeting  of  the  com- 
pany. 

W.  C.  Webster,  secretary,  general  man- 
ager and  director  of  the  N'ichols  Copper 
Co.,  25  Broad  St..  New  York,  has  resigned. 
Mr.  Webster  expect.s  to  take  a  rest  before 
assuming    further    duties. 

H.  S.  Baek,  manager  of  the  Fort  Smith 
Spelter  Co.,  Fort  .Smith.  .\rk.,  will  become 
general  manager  of  the  plant  soon  to  he 
established  at  Grcencastle,  Ind.,  by  the 
newl.v  organized  American  Zinc  Products 
Company. 

I>ee  L.  Wilcox,  chief  engineer  for  the  Re- 
public Iron  and  Steel  Co..  has  just  com- 
pleted some  work  at  the  company's  Hart- 
ford group  mines,  at  Negaunee,  Mich.,  and 
returned  to  his  headquarters  at  Gilbert, 
Minnesota. 

1„  E.  Dunham,  who  has  been  connected 
with  the  iron-ore  department  of  M.  .\. 
Hanna  &  Co..  Cleveland,  for  a  number  of 
years,  has  been  appointed  director  of  pur- 
chases for  the  various  interests  of  which 
the  firm  is  agent. 

n.  A.  Angan  of  the  Right-of-Way  mine. 
Cobalt.  Ont..  has  been  appointed  manager 
of  the  Tough  Oakes  mine  at  Kirkland 
Lake.  Ont..  in  place  of  CharleH  O'Connell, 
who  becomes  manager  of  the  Boston  Hol- 
llnger  mine,   Boston   Creek. 

Oeorge  R.  Jarkaon,  superintendent  of  the 
Maas  and  Negaunee  mines  of  the  Cleve- 
land-Cliffs Iron  Co..  and  master  mechanic 
O,  It.  MeClure  are  at  White  Sulphur 
Springs.  Va..  on  business  for  the  company. 

.lohn  G.  Worth,  a  well-known  mining  en- 
gineer. Is  a  captain  in  the  I'.  S.  Army  and 
is  commanding  ofUcer  of  the  Auxiliary  Re- 
mount Depot  at  Macon,  Ga.  Captain  Worth 
is  getting  ready  to  begin  shipping  the  lO.iiOC 
animals  that  arc  to  come  to  his  station 
immediately. 

Horace  B.  Patlon,  for  24  years  professor 
of  geology  and  mineralogy  at  the  Colorado 
School  of  Mines,  has  opened  an  oflice  at 
817  Fifteenth  SI.  Golden,  Colo.,  as  con- 
sulting and  field  geologist.  He  will  give 
special  attention  to  oil  and  gas  and  metal- 
liferous deposits. 

Bvnetllrl  Crowrll,  a  well-known  mining 
engineer,  has  been  appointed  Assistant  Sec- 
retary of  War  to  succeed  William  M.  In- 
graham  Mr.  Crowell  Is  an  engineer  by 
profession  and  has  been  In  Washington  for 
some  time  in  nn  advlsor>'  capacity  to  the 
General  Munitions  P.oard.  Some  months 
ago  he  was  commissioned  a  major  in  the 
FInglneer  Cortis  and  placed  In  charge  of 
the  Washington  ofTlce  of  the  Panama  Canal. 
He  will  resign  his  commission  to  accept 
the   new  appointment. 

KImer  VrC.  Goldnmllh.  .lohn  W.  Lewis. 
Edward  J.  Frnmls.  KImo  N  Murphv,  Carl 
R  French.  Wllllnm  P  Lewis,  and  Charles 
B  Moore,  all  second  lleulenanls  In  the  En- 
Rlneer  ftnicers'  Iteserve  Corps,  have  been 
relieved  from  dutv  at  the  engineer  training 
camp.  Fort  I.,eavenworth.  Knn..  and  'T- 
dered  to  report  hv  letter  to  the  Iilrr.-ior. 
IT  S  Geological  Survey,  for  nsslgnnvt.t 
to  duly  connected  with  mllllarv  mapping 
Charle.q  M.  Madden,  Kdwnrd  H  .Sielle, 
Frederic  E  Smith,  Kdwnrd  P.  Asburv. 
George  B.  r)nvld.son,  Frrdrrirk  W  l»ok. 
Gordon  P  fooke.  .Toseph  W  Genrv.  .Ir . 
and  Walter  K  Wnod  nil  second  lieutenants 
In  the  Engineer  i  >m.ers'  Reserve  Corps, 
have  been  relieved  fr<.m  duly  at  the  engi- 
neer training  rnmp  nl  Amerlcnn  fniversltv. 
D,  C.  and  with  Sec  Lieut  Herman  J. 
'twltrer  F  o  n  c  bnve  likewise  been 
ordered  to  report  hv  letter  to  the  direrior, 
\J,  8.  Qeologlcal  Survey,  for  assignment  to 
jutjr   connected    with    military    mapping. 


Lieut.  \.  T.  Skill  was  killed  in  action 
In  France  on  Oct.  -fi.  He  was  .'JS  years  of 
age  and  previous  to  his  enlistment  was  min- 
ing recorder  at  Elk  Lake,  in  northern 
Ontario. 

Marka  Lissberger,  a  pioneer  in  the  white 
metal  business  of  the  Cnited  States,  died 
after  a  long  illness  on  Nov.  I*.  He  was  born 
in  Germany  and  came  to  New  York  in  1844. 
He  founded  the  firm  of  Marks  Lissberger 
&  Son. 

Srhnyler  LIvingNton  Parsons  died  sud- 
denly in  New  York.  Nov.  4.  He  was  born 
and  brought  up  in  New  York  and  had  been 
for  many  years  engaged  in  the  trade  in 
sulphur,  nitrates  and  other  heavy  chemicals. 
He  was  head  of  the  well  known  firm  of 
Par.sons  &  Petit,  dealers  and  importers,  and 
agents  in  the  L'nitcd  States  for  the  Italian 
Con.sorzio  (ibbligato,  which  controls  the 
production  and  exports  of  Sicilian  sulphur. 

Lieut.  Col.  Thomas  C.  Irving,  of  Toronto, 
Ont..  commander  of  the  4th  Divisional  Engi- 
neers overseas,  was  recently  killed  in 
France.  He  was  an  engineer  by  profession 
and  a  graduate  of  McGill  University.  He 
was  formerly  associated  with  F.  H.  Clergue 
in  the  development  of  the  group  of  indus- 
tries at  Sault  .Ste.  Marie,  now  owned  by 
the  Lake  Superior  Corporation,  and  was 
specially  identified  with  the  Helen  iron 
mine  and  the  construction  of  the  Algoma 
Central  Ry.  Latterly  he  was  vice  presi- 
dent of  Robert  W.  Hunt  &  Co.,  Ltd..  in- 
specting engineers  of  Toronto.  He  was 
made  a  lieutenant-colonel  in  the  fall  of 
1916  and  received  the  Distinguished  Serv- 
ice Order.     He  was  38  years  of  age. 


Societies 


New  York  Sertlon  of  the  Mining  and 
Metallurgical  Society  of  America  will  hold 
its  next  meeting  on  the  evening  of  Nov.  22 
at  the  Columbia  Club.  The  guests  of  the 
evening  will  be  Ma.ior  O.  B.  Perry  and 
Major  Rousseau.  Major  Perry  will  talk 
on  the  subject  of  "Trench   Methods." 

Engineers'  CInb  and  New  York  Elertriral 
Society  will  hold  a.  joint  meeting  at  the 
Engineering  Societies'  Building.  29  West 
.'59th  St..  .New  York,  on  Nov.  15,  at  8  p.m. 
Lieut  -Col  Ivor  Thord-Grav.  late  command- 
ing llth  Northumberland  Fusiliers,  B.  L  F.. 
will  give  a  short  informal  talk  on  "So  ne 
Phases  of  Trench  Warfare."  illustrated  >y 
British  and  French  odicial  pictures.  An  ad- 
dress will  also  be  given  by  Capt.  P.  Cor- 
coran, late  commanding  37th  Divisional  Sig- 
nal Co.,  B.  E.  F.,  on  "Electrical  Communi- 
cation in  Modern  Warfare." 

Vnited  Kngineering  Sorlety  entertained 
the  members  of  the  British  Labor  Commis- 
sion now  in  this  country  at  a  dinner  given 
on  Nov.  13  in  New  York  at  Delmonico's. 
The  commissioners  present  were  Sir 
Stephen.'ion  Kent,  director-general  of  the 
labor-supply  department  ;  G.  H  Garrod, 
deputy  ,'\ssistant  secretary  of  the  labor- 
regulation  department  ;  G.  H.  Balllle,  chief 
technical  dilution  officer  of  labor-supply  de- 
p-irtment  :  and  Capt.  Cyril  Asqulth,  direc- 
tor of  artificer's  allocation  of  labor-supply 
department.  Col.  C.  C.  Carty  acted  as 
tonstmaster.  In  their  addresses,  the  com- 
missioners described  the  British  nmnit ions- 
workers  vohmleer  system,  explaining  in 
particular  the  regulations  forbidding  the 
enticement  of  labor  away  from  one  em- 
ployer by  another  Contrary  to  the  prev- 
alent Impression  In  this  country,  industrial 
con.scrlption  does  not  exist  in  England 
though  the  Defence-of-lhe-Realm  Act  and 
the  authority  of  the  Ministry  of  Munitions 
give  almost  equivalent  power  in  case  the 
voluntary  system  becomes  unsatisfactory. 
The  extraordinary  part  that  women  have 
taken  In  Industry  since  the  war  and  their 
aptitude  In  the  lighter  work  of  the  engi- 
neering plants  was  Intere.itlnglv  reviewed 
by    .Mr     Bnlllie 


Industrial  News 


1 


Wellman-Heaver-Mnrgan  Co.,  Cleveland, 
Ohio,  has  established  nn  ofllre  at  Seattle, 
Wash  .  which  has  l>een  put  In  charge  of 
Glenville  A  Collins  Mr  Gollins'  olTlce 
Is   at    l.tK-lR    L    C     Smith    Building 

A.  I.earhen  *  Sons  Wire  Rope  Co.,  9t 
Louis.  Mo ,  has  opened  a  new  olTlce  and 
headquarters  building  ndlolning  its  plant 
at  St  Louis  at  A  ooat  of  tl40,000.     Included 


in  the  three-story  flre-proof  structure  are 
provisions  for  the  general  offices,  also 
dining,  rest  and  shower  rooms  for  em- 
ployees, while,  adjoining  the  building,  ar- 
rangements have  been  made  for  a  tennis 
court  and   golf  course. 

navla-RoDmonville  Co,,  with  general  of- 
fices and  factory  at  Jersey  City,  N.  J.,  has 
taken  over  the  entire  plant  of  the  Davis 
Acet.vlene  Co.  at  Fllkhart.  Ind  The  latter 
compan.v  has  been  dissolved  and  the  manu- 
facture of  acetylene-lighting  generators  and 
accessories  discontinued.  The  plant  will 
hereafter  be  operated  under  management 
from  Jersey  City  for  the  manufacture  of 
acetylene  pressure  generators  for  the  oxy- 
acelylene  process,  and  for  special  products. 
The  Canadian  factory  at  Niagara  Falls, 
Ont..  which  has  been  jointly  occupied  by 
the  two  companies,  has  also  been  taken 
over,  and  will  be  operated  exclusively  for 
making  oxy-acetylene  apparatus  for  the 
Canadian  trade.  The  Davis-Bournonville 
Co.  has  also  made  additions  to  its  Jersey 
City  pl.int.  It  has  recently  opened  a  Gov- 
ernment .sales  oftiee  in  the  Colorado  BIdg.. 
■Washington,  D.  C.  with  Henry  R.  Swart- 
ley,  Jr..  resident  manager. 


New  Patents 


J 


United  States  patent  specifications  li.sted 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Chlorination — Apparatus  for  the  Chlorin- 
ation  of  Minerals.  Ricardo  Reves,  Mexico, 
Mexico.  (U.  S.  .No.  1,243,97<  ;  Oct.  23. 
1917.) 


Concentrator. 

Modesto.   Calif. 
30.    1917.) 


William     A.     Huelsdonk, 
(C.   S.   No.    1,244,611  ;   Oct. 


Continuous         Zinc-Smeltery.  Woolsey 

McA.  Johnson.  Hartford.  Conn.     (U.  S.  No. 
1.244.504  :    Oct.    30.    1917.) 

Copper — Process  for  the  Treatment  of 
Copper  Ores.  George  Cutler  Westby.  Lud- 
wig,  Nev..  assignor  to  Western  Process  Co. 
(U.   S.   No.   1.244.810 ;   Oct.   30,   1917.) 

Drilling — Pitman  for  Drilling  Machines 
William  C.  Sole.  Sullivan,  Ind.  (U.  S.  No. 
1,245,051  ;  Oct.   30,   1917.) 


Damp  Cars — Door  Lock  for  Dump  Cars. 
August  Anderson.  Chicago.  111.,  assignor  to 
American  Car  and  Foundry  Co.,  St.  Ixiuis, 
Mo.      (U.    S.    No.    1.244.G84  :   Oct.    30,    1917.) 

Famaee  Shield.  Walter  S.  Rockwell. 
New  York,  N.  Y..  assignor  to  W.  S.  Rock- 
well Co.,  New  York.  .V.  Y.  (U.  S.  .No. 
1,245,030;  Oct.   30.   1917.) 

Loading  Excavator.  Thomas  F.  Moore, 
Syracuse,  N.  Y.,  assignor  to  Moore  Trench 
Machine  Co..  Syracuse.  N.  Y.  (U.  S.  .No. 
1,245.118  :  Oct.  30,  1917.) 

Mine  Car — Interlocked  Mine-Car  Wheel 
and  Journal  Box  Warren  V.  Johnson, 
Bloomsburg.  Penn..  a.ssignor  to  American 
Car  and  Foundry  Co.,  St.  Louis,  Mo. 
(U.  S.  .No.   1.244.739;  Oct.  30.   1917.) 

Mine-Car  Assembly,  Warren  V.  John- 
son, Bloomsburg,  Penn.,  and  Frederick 
H.  GIbbs.  Brooklyn,  N.  Y..  assignors  to 
American  Car  and  Foundry  Co.,  St.  Louis, 
Mo.      (C.    S     No.    1.244,740;    Oct.    30,    1917.) 

MIne-Cnr  Wheel  and  .Attaching  Means 
Therefor.  Frederick  H.  GIbbs.  Brooklyn, 
N.  Y.,  assignor  to  American  Car  and  l-'ouh' 
drv  Co..  New  York.  N.  Y.  (l*.  S.  No.  1,245, 
142;   Oct.   30,   1917.) 

Nitrogen — Process  for  Forming  Nitrogen 
Compounds  Using  Manganese  and  Car- 
bonaceous Material.  Inland  L.  Summers, 
Chicago.  111.  (U.  S.  No.  1.242.264;  Oct.  9, 
1917.) 

Ore  Treatment — Process  for  the  Treat- 
ment of  Ores  George  Cutler  Westby,  Lud4 
wig,  Nev  ,  assignor  to  Western  Process  CoJ 
d"  S.    No     1.244.811;   Oct.   30.   1917)  j 

Pneumatic    Tool.      Mather    W.    Sherwood,! 
Franklin.   Penn..  assignor  to  Chicago  Pn 
matic    Tool    Co..    Chicago.    III.      (U.    S. 
1.243,770;   Oct.    23.    1917.) 

Prodnrlng  Ammonia.  Carl  Bosch  and 
Alwin  Mittasch.  l,udwigshafen-on-the- 
Rhlne.  Germanv.  assignors  to  Badische 
Aniline  and  Soda  Fabrlk,  Ludwigshafen- 
on-the-Rhine.  Germany.  (U.  S.  No.  1.244,- 
680  ;    Oct     30.    1917  ) 

Steel-Heating  Fomace.  William  R.  Ben- 
nett. EimwKid.  Conn  (U  S  No.  1.244.678; 
Oct.    .10,    1917.) 

ZIne — Recovery  of  Metals  from  Ores  and 
the  Like.  Charles  S.  Vadner.  Butte.  Mont. 
(IT    S.  No.  1,24S.187  ;  Oct.  30,  1917.) 
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SAN  FRANCISCO — Nov.  10 
Soapstone  Deposit  at  Sutter  Creek  is  be- 
ing^  developed  and  a  considerable  tonnage 
is  ready  for  extraction.  Soapstone  is  found 
in  shists  near  Sutter  Creek  and  Jackson, 
but  has  never  been  mined  commercially  to 
any  extent.  It  also  occurs  in  26  other 
counties  in  the  state,  e^^iending  fi'om  the 
e.xtreme  north  to  the  extreme  south.  It 
has  been  developed  in  most  ot  these  coun- 
ties, but  commercially  only  in  a  few  and 
that  for  local  use  in  the  construction  of 
firebacks    and    furnace    linings. 

Conistock  North-End  IMine^i  in  the  last 
week  of  October  made  good  progress  in 
development,  repairs  and  extensions  of 
3rifts  and  produced  medium-grade  ore  in 
the  Union  and  Ophir.  In  one  crosscut  on 
the  2400-ft.  level  of  the  Union,  the  vein 
ivas  opened  for  31  ft.  and  yielded  81  tons 
)f  ore,  assaying  $20.83.  In  another  direc- 
tion, same  crosscut  was  driven  44  ft.,  yield- 
ng  96  tons,  assaying  $27.28  ;  and  another 
crosscut  yielded  100  tons,  assaying  $26.98 
Der  ton.  The  Union  milled  a  total  of  285 
:ons  in  the  last  week,  averaging  $22.23 
md  146  tons  averaging  $6.75  per  ton. 
3phir  extracted  from  2100-ft.  level,  144 
ons  assaying  $16.51  and  5  tons  averaging 
(S.15.  Andes  saved  30  cars  of  low-grade 
)re.  Jacket,  in  South-End  or  Gold  Hill 
listrict,  saved  76  cars  of  low-grade  ore 
Tom  surface  tunnel.  Hardinge  mill  and 
•oncentrating  tables  operated  40  hours  dur- 
ng  the  week  ;  old  cyanide  plant  in  opera- 
ion  :  new  equipment  being  completed  ;  sev- 
■nty  tons  of  mine  ore  were  put  in  mill 
tins  for  the  present. 

Platinum  in  Siski.rou  County  has  just 
)een  investigated  by  L.  M.  Prindle  and  H. 
r.  Ferguson,  U.  S.  Geological  Survey,  and 
?.  A.  LiOgan  of  the  State  Mining  Bureau, 
n  the  last  three  months  practically  every 
lydraulic  district  has  been  visited.  Logar* 
;overed  the  ground  from  Crescent  City,  Del 
vTorte  County  to  Yreka,  via  Weitchpec,  Or- 
eans.  Somes  Bar.  Forks  of  Salmon  and 
hen  went  into  the  Salmon  River  country, 
^rindle  and  Ferguson  have  completed  a 
urvey  of  the  Klamath  River  mines  from 
lappy  Camp  to  Hamburg  Bar.  It  has  been 
ound  that  until  within  the  last  two  years 
Tactically  no  attention  has  been  given  the 
ilatinum  resources  in  these  regions.  In 
nany  of  the  hydraulic  mines  the  metal 
.•as  thrown  away  because  its  value  was 
nknown  to  the  miners.  But  since  the 
onditions  brought  about  by  the  war  have 
loreased  the  value  of  the  natural  alloy  of 
latinum  with  iridium  and  osmium,  in  which 
he  platinum  occurs  in  these  regions,  and 
lis  value  is  four  to  five  times  the  value 
f  gold,  the  miners  are  waking  up  to  the 
pportunity.  Most  of  the  platinum  in  the 
tate  4s  ot  the  same  character  as  in  Sis- 
iyou  and  adjoining  counties,  and  much  of 

might  more  properly  be  classed  as  "plat- 
liridium,"  which  in  Trinity  River  region 
as  been  found  in  nuggets  of  a  few  ounces 
eight.  Platinum  is  a  constituent  of  the 
lack  sands  of  Feather  River  in  Butte 
ounty,  Yuba  River  in  Yuba  County,  north 
)rk  American  River  in  Placer  County,  Kla- 
lath  River  and  other  streams  in  Siskiyou 
ounty.  Trinity  River  in  Trinity  Countv, 
merican  River  in  Sacramento  Countv  arid 
1  the  beach  sands  in  Del  Norte,  Humboldt, 
an  Luis  Obispo,  Santa  Barbara,  Santa 
ruz.  Mendocino  and  Ventura  counties. 
Iso  in  concentrates  from  lode  mines  in 
le  central  and  eastern  parts  of  the  state, 
he  total  amount  of  platinum  produced 
1  the  state  in  1915,  reported  by  the  State 
[ining  Bureau,  was  667  oz.,  valued  at 
31,149.  This  came  from  eight  counties, 
s  follows:  Sacramento,  196  oz.  ;  Butte, 
26:  Yuba,  132;  Trinity,  13;  Calaveras, 
:erced,  Plumas  and  Stanislaus,  combined, 
10  oz.  The  total  in  1914,  as  reported  by 
le  Geological  Survey,  was  463  oz.,  valued 
t  approximately  $32  per  oz.,  or  about  the 
ime  as  in   1915. 

BUTTE — Nov.  10 
Strike  Bulletins,  containing  statements 
:tacking  the  mining  companies,  and  calcu- 
ted  to  curtail  the  production  of  copper, 
ive  caused  the  indictment  on  four  counts 
.  disloyalty  to  the  United  States  Oovern- 
lent,  of  George  Tompkins,  a  member  of 
le  Metal  Mine  Workers'  Union.  He  was 
rraigned  Nov.  3  before  Judge  Bourquin. 
he  indictment  charges  him  with  conveying 
use  reports  and  false  statements  to  defeat 


the  success  of  war  operations  of  the  United 
States  and  to  aid  the  enemy.  The  "strike 
bulletins"  were  freely  circulated  among 
Butte  miners  and  were  traced  to  him.  They 
formed  the  principal  base  for  indictment. 
Tomskins  was  ordered  to  enter  a  plea  to  the 
indictment    within    a    few    days. 

Price  of  Coal,  for  prepared  sizes,  has 
been  increased  from  10  to  20  9"^,  as  a  result 
of  Federal  and  state  control,  which  is  ex- 
actly the  opposite  effect  the  public  had 
hoped  for.  Much  dissatisfaction  is  ex- 
pressed with  the  seemingly  unwarranted 
procedure  of  Federal  Fuel  Administrator 
Garfield  in  authorizing  an  increase  of  6oc. 
a  ton  for  prepared  sizes,  thus  advancing 
the  price  to  $3.60  from  $2.95,  the  price 
fixed  Aug.  21  on  Montana  coal  ;  all  with- 
out consulting  either  the  Governor  or  other 
offlcials  of  the  state  and  all  to  the  advan- 
tage of  producers,  but  to  the  great  detri- 
ment of  the  consumer.  When  this  in- 
crease was  announced.  Governor  Stewart 
wired  the  Federal  Administator,  protesting 
against  the  authorization  of  the  increase, 
first,  because  he  was  not  consulted  in  the 
matter  and  second,  because  the  increase  did 
not  seem  warranted  by  the  cost  of  produc- 
tion as  known  to  the  state  authorities,  but 
unknown  to  the  Federal  administration, 
which  did  not  itself  make  any  investigation 
in  the  field.  The  only  satisfaction  received 
so  far,  in  reply  to  the  Governor's  protest, 
is  the  assurance  that  in  the  future  prices 
would  not  be  changed  without  the  consent 
of  the  state  authorities  ;  that  an  investiga- 
tion would  be  made  in  the  field  as  soon  as 
possible  and  that  prices  might  be  reduced 
if  such  investigation  should  reveal  facts  to 
warrant  such  action  ;  that  the  authorized 
raise  was  only  temporary,  pending  the  re- 
sults of  the  promised  investigation,  and 
was  intended  to  prevent  a  shortage  of  pro- 
duction at  a  critical  period.  In  the  mean- 
time the  damage  has  been  done.  Operators 
and  representatives  of  the  United  Mine 
Workers'  Union  have  been  in  session  for 
several  days  at  Great  Palls,  and  have 
agreed  on  a  material  increase  in  the  wage 
scale  of  the  miners  on  the  strength  of  the 
authorized  increase  of  the  price  of  coal 
to  the  operators.  In  the  face  of  previous 
experiences,  the  general  public  does  not 
entertain  any  hopes  that  a  reduction  of 
wages  and  prices,  following  an  investiga- 
tion, would  be  countenanced  by  either  la- 
borers or  operators  and  has  "resigned  it- 
self to  pay  the  bill.  Whether  it  will  do 
so  gracefully  should  retail  prices  continue 
to  soar  as  they  have  recently,  in  spite  of 
promises  of  relief  by  the  legal  authorities, 
remains  to  be  seen. 

DENVER — Nov.  10 
Colorado  School  of  Mines  affairs  are 
again  receiving  a  public  airing  as  the 
result  of  an  opinion  rendered  by  Attorney 
General  Leslie  E.  Hubbard,  strongly  recom- 
mending a  full  hearing  of  charges  made  bv 
the  Alumni  association  against  Victor  C. 
Alderson,  president  of  the  institution,  and 
three  of  the  trustees,  A.  E.  Carlton,  Harry 
M.   Rubey  and  James  T.   Smith. 

Mine  Gas  has  from  time  to  time  given 
considerable  trouble  in  some  of  the  well- 
known  metal  mines  of  Colorado.  For  sev- 
eral years,  the  sinking  operations  and  de- 
velopment in  the  bottom  level  of  the  Blue 
Bird  mine,  in  Cripple  Creek  district,  were 
hampered  by  gas.  In  this  propertv.  relief 
was  sometimes  obtained  by  laying  a  water 
pipe  in  the  drift  and  spraying  water  at 
points  where  the  gas  appeared  to  collect. 
Less  trouble  was  experienced  in  the  bottom 
of  the  shaft,  so  long  as  the  bottom  was 
just  within  the  water  level  of  the  district. 
This  gas  appeared  to  produce  a  choking 
sensation  but  did  not  seem  to  be  poisonous. 
In  another  mine  in  the  Cripple  Creek  dis- 
trict, the  Wild  Horse,  the  mine  gases  seem 
to  give  trouble  under  low  barometric  con- 
ditions. The  effect  of  the  gas  is  being 
combated  by  setting  bulkheads  at  every 
level  of  the  main  shaft,  so  that  the  min- 
ers can  work  under  a  slight  air  pressure 
sufficient  to  keep  the  gas  out  of  the  work- 
ines. 

I,EADVIL,I,E — Nov.  10 
Shortage  of  Railroad  Cars  at  the  mines, 
m  Leadville  district,  recently  resulted  in 
greatly  reducing  production  and  placing  a 
large  number  of  men  out  of  employment. 
Normally,  the  combined  output  from  the 
mmes  is  61,000  tons  a  month.  During  Oc- 
tober, this  total  was  reduced  to  40,000  tons. 


but  the  shortage  is  now  nearly  overcome. 
The  D.  and  R.  G.  handles  fully  90%  of  the 
output  of  the  district,  and  the  fact  that  it 
is  now  necessary  to  furnish  standard-gage 
cars  to  the  hill  mines  makes  the  situation 
that  much  more  difficult.  At  the  large 
mines  closer  in.  no  men  were  laid  off 
although  the  output  was  reduced.  These 
companies  undertook  development  to  keep 
the  men  at  work,  while  there  was  a  lack 
of  cars.  Among  these  companies  are  the 
Iron  Silver,  Western,  and  Down  Town  Mines 
Co.  Manganese  producers,  believing  that 
the  Government  would  soon  demand  the 
shipment  of  their  ores,  continued  to  break 
ore  at  the  usual  rate.  The  Cramer  Leases, 
Grey  Eagle,  Bohen,  and  Nisi  Prius,  have 
a  combined  output  of  500  tons  daily  under 
normal  conditions. 

SALT  LAKE  CITY— Nov.  9 
TTf^u";,  Power  Line  is  being  built  by  the 
Utah  Power  and  Light  Co..  from  the  Cardiff 
mine,  along  the  south  fork  of  Big  Cotton- 
ll°°'i„  ."^^']'  ?"''  "P  °^'^^  the  divide  near 
A,!  West  Toledo  and  Columbus-Rexall  into 
Alta.  This  is  nearly  completed  and  will 
Mi'!,'i®''V.'''"K  "'?  P°i^'<=''  ""e  of  the  Wasatch 
Mines  Co.  by  the  first  week  in  November. 
The  power  plant  of  the  Wasatch  Mines  Co. 
in  Little  Cottonwood,  has  been  giving  good 
wftL'^^'  \"u  '"  ^''l  weather  the  flow  of 
sn  low  fi,^?  canyon  is  sometimes  reduced 
so    low     that    it    IS    not    possible    to    furnish 

uVrV^  S"  °f  "'«  "^'"««-  When  the  new 
line    has    been    connected,    it    will    do    awav 

we  «h,n,?,""i^"  '"  '^°"'  weather,  anting; 
sure  abundant  pow.'r  at  all  .seasons. 

JOPLIN — Nov.    10 
Organization    of    Mine    Operators    for    the 

^r  na?lv^/'''="°';-°.^  ^.^''^  district  his  been 
tnrl  t' J  accomplished.  At  a  complimen- 
Cn-nn  vi"""?  given  by  the  Admiralty  Zinc 
1^0.  on  J\ov.  6.  over  40  operators,  represent- 
I.l^i?,?''^.?^"''^  ''^''S''  companies  in  the  field, 
agreed  that  an  organization  was  needed 
and  elected  A.  E.  Bendelari,  manager  of 
nimes  for  the  Eagle-Picher  Lead  Co  in 
;V,'A,„  -f  "*;'•  ^^  permanent  chairman,  with 
authority  to  appoint  finance  and  member- 
Hoi'  ™"^'r"ttees  to  complete  the  organiza- 
tion It  IS  planned  to  raise  $25,000  and 
build  a  club  hou.se  on  the  top  of  what  is 
known  as  Blue  Mound,  in  Kansas  iust 
across  the  state  line,  north  of  Richer  It 
r„'„v,^  a  safety  and  sanitation  association, 
rif,,  M  ^'^f  existed  successfully  at  Webb 
n'Z'  ■■■,^,°l  ''^'^  y^'^r-s,  and  the  primary 
S^^«''1.,^^'".''^  '°  improve  conditions  in  the 
tern   t  d  membership  of  500  will  be  at- 

Water  at  Admiralty  Zinc  Co  's  mines  at 
Douthat  Okla..  will  be  handled  bv  a  method 
^^^  ^1-  ?."ecess  elsewhere  and'introduced 
J^.  ^  rS^  district  by  O.  F.  Brinton.  man- 
Tif  V,  J  "^  "lines  are  near  two  creeks,  and 
the  beds  of  each  of  these  small  streams 
have  been  gone  over  and  all  crevices  and 
holes  that  .seemed  to  lead  underground  have 
been  caulked  with  a  mixture  of  concrete 
and  clay.  This  has  been  done  on  each 
stream  for  several  hundred  vards  near  the 
mines.  Also  all  drill  holes  and  other  open- 
ings in  sinks  or  depressions  near  the  mines 
have  been  stopped  with  the  same  mixture 
Damming  was  not  necessary  in  the  creeks. 
S^ff  .u  water  was  diverted  to  one  side  and 
"alf  the  bed  fixed  at  a  time.  As  a  result 
ot  this?  work,  the  water  problem  is  nearer 
solved  at  the  Admiraltv  properties  than 
at  any  time  since  work  was  begun.  At  the 
No.  4  mill.  :ust  completed,  there  is  only 
sufficient  water  to  use  in  the  mill,  although 
operations  will  be  conducted  at  220  ft  Sev- 
eral 10-in.  centrifugal  pumps  were  used 
for  months  at  the  Admiraltv,  but  it  was 
only  after  the  plan  above  described  was 
put  into  effect  that  real  headway  against 
the  water  was  accomplished.  It  is  the  be- 
lief of  Manager  Brinton  that  thev  were 
pumping  the  same  water  over  and  over  be- 
fore stopping  the  "surface  leaks." 

SPOKANE.  WASH. — Nov.  9 
TTnfairness  of  Federal  Tax  Law,  in  bas- 
ing the  amount  of  taxes  to  be  paid  on 
the  capitalization  was  discussed  at  a  meet- 
ing held  here.  A  large  number  of  mining 
men  and  their  lawyers  from  eastern  Wash- 
ington, northern  Idaho  and  western  Mon- 
tana were  present  and  the  views  expressed 
v.-ere  so  widely  divergent  that  anything 
like  concerted  action  was  out  of  the  ques- 
tion.     It   was   finally  agreed   to   seek   more 
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light  from  the  Federal  authorities.  It  was 
.•<ho\vn  that  unfair  charges  would  be  im- 
|M>sed  If  taxatio-i  was  based  on  capitaliza- 
tion as  some  properties  of  equal  value  were 
capitalized  differently.  Comfort  was  taken 
from  a  statement  in  the  law  which  per. 
mit.«  the  exercise  of  discretion  by  treasury 
officials.  It  waii  held  that  the  Government 
would  act  fairly  if  informed  of  the  condi- 
tions, but  it  was  urged  that  pains  he  taken 
to  supply  the  information.  An  illustra- 
tion of  the  inequality  of  the  propo.sed  tax 
was  shown  by  a  comparison  of  the  Amer- 
ican Smelting  and  Refining  Co.  and  the 
Hecla  Mining  Co.  The  smelting  company 
with  a  capitalization  of  tllT.onn.ono  and  an 
income  of  $29,000.0(111.  would  be  taxed  o  ily 
»2. 600,000.  or  9.01',.  while  the  Hecla  com- 
pany with  a  capitalization  of  $250,000  and 
a  net  income  of  $2,000,000  would  be  com- 
pelled to  pay  Si.SC'f.  The  burden  is  made 
heavier  at  this  time  by  the  new  low  leveUs 
for  lead,  the  high  cost  of  supplies  and 
machinery  and  the  higher  rate  of  wages,  it 
is  held.  The  tax  will  be  greater  than  many 
mines  can  stand  and  greater  than  Congress 
intended  they  should  stand,  it  is  believed. 
"For  my  part  I  would  be  willing  to  give 
the  mine  to  win  the  war."  said  Roy  Yoimg. 
manager  of  the  Electric  Point  Mining  Co.. 
of  Northport.  Wash.  "But  I  see  no  fair- 
ness in  a  plan  of  war  taxation  that  takes 
a  large  part  of  the  earnings  of  one  mine 
and  a  small  part  of  another.  1  have  no 
doubt  but  that  there  will  be  a  satisfactory 
adjustment  when  a  clearer  understanding 
of  the  situation  is  given  the  national  heads." 

HOVGHTOX,  MICH. — Nov.  10 
.Mining  Costii  of  1917  will  be  higher  for 
I..ake  companies  than  at  any  time  within 
the  last  30  years.  Omitting  all  considera- 
tion of  the  higher  wages,  the  highest  in 
the  history  of  the  dLstrict.  the  cost  of 
supplies  has  advanced  to  a  startling  ex- 
tent. Coal  is  costing  the  average  independ- 
ent producer  90 "r  more  than  last  year,  and 
then  it  was  higher  than  it  had  been  for 
25  years.  Powder  is  up  lOO'",.  and  the 
|x>w"der  companies  are  making  no  contracts 
with  the  mines,  the  Government  having  the 
first  call  on  the  output.  -Steel  rails  are 
up  110*;;  over  the  prices  of  a  year  ago. 
And  the  worst  feature  about  .steel  rails 
is  that  the  best  delivery  is  three  or  four 
months.  Carbide  ordinarily  can  be  bought 
for  $57  a  ton.  now  it  is  $115  a  ton.  and 
almost  impossible  to  .secure  even  at  these 
high  prices.  Most  of  the  mines  here  have 
purchased  carbide  from  Dulutli  jobbers. 
The  last  carload  they  had  in  r>uluth  got 
here  a  week  ago.  The  jobbers  tried  to  buy 
.some  in  Kurope.  and  found  it  is  selling  for 
$400  a  ton  in  that  market.  I'nder  the  cir- 
cumstances, any  mine  manager  who  keeps 
his    mining    costs    down    to    within    even    a 


25 Tr     Increase   of   the   coats    last    year,    will 
be   accomplishing   wonders. 

Keworking  .stamp  Sands  will  probably  be 
attempted  before  long  at  .several  of  the  old 
mill  sites  in  Keweenaw  County  It  is  un- 
derstood, the  Calumet  &  Hecla  Mining  Co.. 
whioh  controls  the  Delaware,  is  going  to 
retreat  the  old  Delaware  sands.  P^egrind- 
ing  and  leaching  processes  will  be  used  in 
this  work,  although  it  is  probable  that 
eventually  the  finer  sands  and  slimes  will 
be  treated  with  the  flotation  process,  as 
well.  It  is  said  that  the  Delaware  sands 
will  run  clo.se  to  6  lb.  per  ton  in  copper 
and  that  4  to  5  lb.  can  be  recovered,  prob- 
ably at  a  cost  of  under  7c  per  lb  It  is 
hardly  likely  that  expensive  plants,  similar 
to  those  in  use  by  the  Calumet  &  Hecla 
at  Torch  Lake,  will  be  erected  in  Keweenaw 
County.  This  would  mean  big  initial  ex- 
penditures as  well  as  costly  upkeep,  while 
the  sands  can  be  transported  to  Lake  Lin- 
den at  comparitively  low  costs  There  is 
possibly  half  a  million  tons  of  the  Delaware 
sands.  Then,  at  the  old  .\llouez  Cliff  and 
Central  mill  sites  are  hundreds  of  thou- 
sands of  tons  more,  all  of  which  can  be 
handled  cheaply.  .\t  the  Central  and  the 
Gid  Allouez  mill  locations,  the  sands  likely 
will  not  run  .so  high  in  copper  as  those  at 
the  Delaware  but  it  is  believed  there  is 
sutflcient  content  to  make  the  operations 
pav.  At  the  Cliff  a  great  deal  of  rich 
.sand  is  scattered  about  For  some  time 
past  tributors  have  been  working  over  some 
of  the  old  stockpiles  at  the  Cliff  and  re- 
ported to  have  been  taking  out  considerable 
copper  in  nuggets,  small  masses  and  coarse 
copper,  the  latter  from  the  sands.  All 
through  Keweenaw  County,  at  a  dozen  or 
more  old  mine  locations,  are  piles  of  stamp 
sands  that  can  be  worked  over  at  a  profit. 
The  wonder  to  tnany  mining  people  of  this 
region  is  that  the  work  has  never  been 
undertaken,  for  there  is  no  expensive  min- 
ing to  be  done.  Not  until  a  southern 
Michigan  concern  attempted  to  contracrt  for 
.a  quantity  of  Delaware  sand  to  use  in 
manufacturing  shingles  for  fireproof  struc- 
tures was  serious  thought  given  the  matter. 

fULlTII,  -MIXN. —  Nov.  10 
.Shipment!!  from  Lake  Superior  district 
of  iron  ore  will  show  a  falling  off  of  about 
6.500.000  tons  for  this  season,  as  compared 
with  the  1916  record  of  65.188.648  tons,  ac- 
cording to  present  indications.  Besides 
having  a  bad  start  through  the  late  open- 
ing of  navigation  last  spring,  a  number 
of  adverse  factors  contributed,  including; 
Labor  shortage  ;  ruling  by  -Vational  Defense 
Committee  that  only  sufficient  ore  to  sup- 
ply requirements  of  blast-furnace  operators 
until  next  June  should  be  carried  to  the 
Lake  F>ie  docks  ;  lastly,  the  unusually  cold 
weather   of   last    month    has   been   a    serious 


hindrance  to  the  ore  movement.  On  a 
number  of  days  during  October,  the  ore 
became  frozen  and  it  was  necessary  for 
the  cars  to  be  steamed  at  Proctor  and  Two 
Harbors   before   proceeding  to   the   docks. 

DEADWOOD,  S.  D. — Nov.  10 
ronstrnrtion  in  1917  in  various  sections 
of  the  state  includes:  In  Lawrence  County, 
the  construction  by  the  Homestake  company 
of  a  second  power  plant  on  Spearfish  Creek, 
at  Maurice,  just  above  the  intake  to  its 
present  plant.  The  water  will  be  taken 
from  Little  .Spearfish  Creek  and  a  part 
from  the  main  creek  above  Savoy  and  ■ 
flumed  to  the  site  about  eight  miles'  dis-J 
tant :  the  pipe  installation  has  been  com- 1 
pleted  and  the  new  unit  will  be  installed  1 
soon  after  the  first  of  the  year  The  Custer  ' 
Peak  Copper  Co.  has  completed,  at  Its  prop- 
erty near  N'ahant.  a  concentrator  com- 
prising 10  stamps.  Harz  jig.  ball  mill  ao'l 
four  Wilfley  tables ;  the  plant  was  placeil 
in  commission  on  native  copper  ore  in 
September.  In  Pennington  County,  th.- 
Homelode  compan.v.  near  Silver  City,  in- 
stalled an  amalgamation  -  concentration 
plant  which  has  been  in  operation  several 
months.  The  ef|uipment  consists  of  a  10- 
ft.  slow-speed  I..ane  mill,  plates  and  con- 
centrating tables.  In  Meade  County,  thf 
V.  S.  Gypsum  Co.  has  erected  a  inodern 
100-ton  plaster  mill  at  Piedmont.  Tb.- 
Dakfta  Plaster  Co  has  erected  a  plaster 
mill  at  Black  Hawk  to  replace  the  one 
destroyed  by  fire  The  Reflnite  Co  at 
.Ardmore.  Fall  River  County,  has  completed 
a  plant  for  the  calcining  of  kaolin,  with  a 
capacity  of  10,000  lb  of  dried  product  per 
day  The  Spokane  Lead  and  Silver  I'o 
at  .Spokane,  Custer  County,  has  completed 
the  foundations  for  the  new  concentrator 
to   be  erected 

TORONTO — Xov.    8 

Tax  on  ('anM<liiin  Copper  Co.,  subsidiarv 
of  the  International  Nickel  Co..  under  the 
retroactive-tax  legislation  for  operations 
covering  the  last  two  vears.  amounted  to 
$1,366,892.  This  is  the  largest  check  ever 
received  by  the  Ontario  treasury.  The  tax 
is  based  on  the  market  value  of  the  r.  - 
fined  product  allowing  for  cost  of  reflniiii; 
and  marketing. 

fiold  and  Silver  Dlnraverlm  at  different 
places  have  been  reported.  A  6-in.  vein 
carr.ving  native  silver  in  Bernhardt  Town- 
ship, a  few  miles  north  of  Kirkland  Lake. 
is  stated  to  have  widened  in  the  test  pit 
A  large  pyrite  dyke  on  claims  owned  b\ 
Fred  Dwifee  and  Charles  Ro.ss,  in  Bostt.n 
Township,  is  stated  to  show  good  gold  ano 
silver  content.s.  Silver  Is  reported  to  have 
been  found  in  Corkill  Township,  in  the  Gow- 
ganda  mining  division,  about  15  miles 
southwest    from    IClk    Lake. 
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AI,ASK.\ 

-\L.\SKA  UNITKD  (Treadwell)  —  Ready 
Bullion  mine  produced  in  .September  8015 
tons,  yielding  $18,623;  operating  expenses. 
$26,005  :  operating  lo.ss.  $7382  ;  construc- 
tion expense.  $3311  ;  net  loss,  $10,693.  The 
700  Claim  produced  no  ore.  7.97  tons  con- 
centrates being  .saved  from  cleanup.  Ready 
Bullion  did  589  ft.  development  on  2200- 
and  2400-ft.  levels.  Increase  In  stock  of 
broken  ore,   4145   tons. 

ARIZONA 
TorhNe    Coiinly 

SHATTIICK  ARIZONA  ( BIsbee)  — Pro- 
duced In  last  10  months.  lo.B31.089  lb.  cop- 
ier. 1.884.956  lb.  lead,  134.729  oz.  silver  and 
1352  90  oz  gold.  Production  for  October 
amounted  to  808.518  lb  copper.  4  1.161  lb 
lead.  10.261  o».  silver  and  66  oz.  gold,  loni- 
parins  with  711.924  lb  copper.  41  362  lb. 
lead.  3631  oi.  silver  and  85  oz.  gold  In 
.September. 

(Ills    Coanir 

IN.MPIRATION  (Miami)  — Prodiicllnn  for 
October  amounted  to  2. 400. 000  lb  against 
2.260.000  lb  In  September  and  11.300.000 
lb    In  October.   1916 

MnhATe    C'oanly 

OOLD  ORE  iGoldroad)  — Installation  of 
new      iiiliiiiiK     <qulpmenl     completed:     shaft 


ft     from   portal   and    work 
i  'iiiued 

M<  is.s     I!  \<  K     (Oat man)  —  Preparation!" 


being   made   to  sink   shaft    to    500-ft.    depth. 
W.    H.    Holcomb,    manager. 
I'lnal    County 

RAY  &  GILA  VALLEY  RAILROAD 
made  application  for  rehearing  of  Arizona 
Hercules  Copper  Co.  case,  in  which  latter 
seeks  to  lompel  the  railroad  to  build  spur 
I'!  compaii.v's  mine  anti  another  to  mill  at 
Kelvin.      Hearing  set   for   .\ov     |o 

RAY  CONSOLIDATED  (  Rav )— Produc- 
tion for  October  amounti'd  to  7.700.000  lb. 
i-oppi'r,  comparing  with  7.413. i  lb.  In  Sep- 
tember,  and    7. .'•.90.11(10    lb     in   o.tnber.    1916. 

SILVKR  KING  OF  .MtlZo.NA  (Superior) 
rnwatered  to  25(i-rt  depth  ;  being  retlni- 
bered  .  cros.scut  being  driven  on  120-ft.  level 
to  cut  oreb»)dv.  Former  silver  producer. 
.V.  \V.  Illllebrand.  New  York,  president  ;  W. 
F.    .Vinswortb.   manager 

Vnvnnal    County 

.IBHOME  VERDE  (.Inrome)  — It  Is  rum- 
ored that  I'nlled  Verde  Extension  exercised 
an  option  In  purchase  600.000  shares  at 
60c.  per  share  about  30  days  ago.  Stock, 
however,  has  lately  suffered  a  severe  de- 
cline on   New    York   Curb 

AIMZON.N  NATIONAL  MINING  (  Pres- 
cott)  operallng  .\ri«<inn  Ixiokoul  mine  at 
Humboldt  Reported  In  ■  .Inurnal. "  Oct.  27. 
under  Anderson  *  Ulr.  h,  as  having  recently 
shipped  hlgli-graib'  b-ad-slKer  oil'  Has 
been  sending  <Mit  sblpping-grnde  ore  durtiiR 
last  two  years,  inllllng  second-class  ore; 
using  nolnlbm  F  .M  Anderson,  president  ; 
Sidney    HIn-h.    vice    president 


\ 


Yuma  County 
UNITED  MINES  (Bouse)— Main  cross.ilt 
on  650-ft  level  stopped  370  ft.  from  in- 
clined shaft  Temporary  concrete  bulkhead 
put  In  240  ft.  from  shaft  to  .stop  water 
unable  to  handle  with  present  equlpmei.l 
Drifted  on  fault  vein,  face  170  ft.  fron 
crosscut  in  altered  rock  containing  heni.i 
tite.  quartz  and  spar.  Expect  to  Instil 
another  compressor  unit  to  allow  contlnii.i 
tlon  of  bulkbeaded  cro.s-scut  and  drift  h 
the  north  and  crosscut  to  west  to  expi'Sv 
granite  contact,  where  surface  Indlcatloiu 
are   favorable. 

ARK.WSAH 

noonr  Connty 

GL(TRIA       (Zinc)— Holding      three      r:\ti 

'Xl,}. 


.Marion   County 

SALINA  (Dodd  City) — Resumed  <1.\«) 
opment. 

DIXIE     (Buffalo)  — A      H.     (^ofer    rep< 
free  and  disseminated  ore  In   new  tunnel 

GOODLI'CK      (Rush) — New      tunnel 
ilnc-carbonate   ore ;    20-ton    shipment    ma 
last     week.        l..eased     by     Householder 
Bower. 

8earry   County 

LI'CKY  DOG  (St  .loo)— Installing  addl 
lloniil    niachlnerv 

WAKEFIELD  (  PIndall)  —  Moore  Wll 
Hams  and  associates  recently  purchased  If 
acre     Wakefield     lease,     on     American     Zim 
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Lead    and     Smelting     Go's     land:     opening 
carbonate   of  zinc.      Will   install   hand   Jigs. 

CALIFORNIA 

Amador    County 

EAST  EUREKA  (Sutter  Creek) — Stamp 
mill  and  other  surface-plant  machinery  be- 
ing dismantled  and  sold  :  has  been  idle  for 
long  time.  Several  unsuccessful  attempts 
made  in  last  five  years  to  reopen. 
Hiitte   County 

CHROME  DEPOSIT  being  operated  at 
Swayne  in  Feather  River  Canyon.  Fir.st 
car  of  ore  shipped  Nov.  3  ;  expect  to  ship 
one  carload  a  day.  Operated  by  Norris 
&  Noyes,  of  San  Francisco.  Ore  is  hauled 
by  motor  trucks  to  the  Swayne  tramway, 
thence  sent  to  the  Western  Pacific,  and 
marketed  at  Niagara.  Same  operators  re- 
ported to  have  optioned  manganese  mine 
at    Clipper   Mills. 

BLOOMER  HILL  (Oroville)— To  be  re- 
opened by  Philadelphia  and  Seattle  men. 
New  flume  line  under  construction.  Mill 
and  hydro-electric  plant  contemplated. 
Former  producer  under  name  of  Chambers 
mine.  Reported  that  $25,000  will  be  spent 
to   develop  ore  at    depth. 

Humboldt   County 

FOREST  FIRES  spread  from  Eureka  into 
Del  Norte  County ;  reported  that  no  lives 
have  been  lost. 

Kern     County 

BUTTE  (Randsburg)  —  Will  continue 
milling  low-grade  ore  from  large  dumps, 
averaging  about  $6  per  ton,  instead  of  ex- 
t"''acting  new   ore. 

Nevada    County 

WASHINGTON  ASBESTOS  (Washing- 
ton)— Ten  of  20  stamps  of  Fairview  mill 
dropping  on  asbestos  ore.  Reported  teams 
hauling  product  to  Nevada  C^ity  tor  rail 
shipment  to  Oakland.  John  D.  Hoft,  of 
Oakland,   president. 

Placer    County 

CHROME  MINING  in  Forest  Hill  dis- 
trict still  active  and  some  good-sized  de- 
posits disclosed  ;  most  of  deposits  are  small 
and  scattered,  but  small  cost  of  extraction 
and  hauling  and  high  price  of  clean  ore 
make  chrome  mining   profitable. 


Plu 
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DROEGE  (Greenville) — Main  lode  pros- 
pected near  surface  for  di.stance  of  nearly 
a  mile  disclosing  good  ore  in  depth.  On 
Phoenix  claim,  vein  of  sulphide  ore  proved 
to  350-ft.   depth,   by  shaft. 

Tehama  County 

TEDOC  MIXING  CO.  (Red  Bluff)— Con- 
tracted with  J.  B.  Lukens  to  haul  chrome 
ore  over  12  mile  road  from  mine  to  Har- 
rison Gulch  road.  Lukens  using  White 
motor  trucks.  From  Harrison  Gulch  road 
to  Red  Bluff  hauled  by  George  A.  Shepard 
ri^-er  road  recently  completed  by  Tedoc 
company.  Expected  to  get  ou^  2  000  tons 
before  winter  storms  block  upper  road. 

Trinity    County 

THREE  GOLD  NUGGETS  valued  at 
total  of  $1555  taken  from  recent  cleanup 
)y  Patrick  Holland  near  Coffee  Creek  on 
Trinity  River,  being  largest  found  in  county 
'or  several  years.  Several  $50  pieces  found 
n  cleanup.  Run  for  the  season  totaled 
ibout  $1200. 

Tuolumne  County 

DREISAM  (Soulsbyvllle)  —  High-grade 
)re  from  large  lode. 

CONFIDENCE  (Confidence) — Ball  mill 
o   be   installed. 

GOLDEN  GATE  (Sonera) — Machinery 
>old  to  Angels  Iron  Works  ;  will  be  hauled 
o  Jamestown  for  rail  shipment  to  Angels 
;amp. 

MONARCH  GRAVEL  MINING  CO. 
fConfidence) — Supplemental  permit  issued 
o  sell  3000  shares  at  $2  ;  proceeds  for  de- 
elopment. 

San   Bernardino   County 

AFTERTHOUGHT  (Ingot) — Dryer  will 
)e  installed,  soon,  when  flotation  mill  will 
egin  operating.  Miners  being  increased, 
lohn  T.  Milliken,  superintendent. 

MAMMOTH  (Kennett)  —  More  skilled 
nlners  working  at  Stowell,  Delta  Consoir- 
lated,  Friday-Lowden.  In  main  Mammoth 
nine,  new  ground  being  opened.  Produc- 
on  for  October  estimated  to  be  1,590.000 
b.   copper. 

CLARK  MOUNTAIN  MINING  COR- 
PORATION (Los  Angeles) — Authorized  to 
iell  25,000  shares  at  50c.  Recently  op- 
ioned  Silver  King  and  Silver  King  No.  2 
claims  in  Clark  Mountain  district.  Agrees 
o  pay  Morris  Cohen  101,000  shares  of  stock 
ind  pne-fifth  of  .smelter  returns  up  to 
otal  of  $10,000.  All  shares  in  escrow  pend- 
ng  further  action  of  commissioner  of  cor- 
TOrations. 


CELESTITE  DEPOSIT  at  Ludlow,  known 
as  Ward  claims,  reported  optioned  by  Frank 
G.  Mernard.  of  New  York.  Celestite  occurs 
here  and  in  Inyo  County  with  colemanite. 
Sulphate  of  strontium  is  found  in  California 
only  in  Calico  and  Death  Valley  regions, 
according  to  the  State  Mining  Bureau.  Rec- 
ords show  the  carbonate  occurs  in  Genessee 
Valley,   Plumas  County. 

ATOLIA-RANDSBURG  TUNGSTEN  re- 
gion reported  active.  "Spud-Patch"  situ- 
ated between  these  towns  producing  20 
tons  high-grade  ore  per  month.  Vinton 
Durand  taking  out  20  lb.  daily  besides  fines 
which  are  concentrated  ;  James  Rice  pro- 
ducing ore  containing  60  lb.  per  ton.  treat- 
ed by  wet  concentration  ;  D.  A.  Blue  and 
Charles  Walton  leased  Skylark  claim  in  Os- 
dick  group,  including  mill.  Round  Valley 
mine  producing  12  tons  daily.  Scheelite 
strike  rejjorted  at  Holcomb  Valley,  near 
Bera  Valley  dam. 

COLORADO 

Boulder    County 

WHITE  RAVEN  (Ward)  —  Producing 
good   sih-er  ore. 

CATASTROPHE  (Boulder)  —  Is  being 
developed  under  lease  by  I.  N.  Behr.  Cross- 
cut from  tunnel  level  opened  10-in.  vein 
of  tungsten  ore. 

UP  TO  DATE  (Boulder)  —  Recently 
shipped  ore  carrying  gold,  silver,  lead  and 
copjier.  Develojjed  for  several  years.  Will 
be  worked  through  deep  main-haulage  tun- 
nel. 


Cle 
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FRISCO  (Empire) — This  Daily  district 
mine   shipping   lead-carbonate   ore. 

COLORADO  CENTRAL  (Georgetown)  — 
Compressor  plant  and  saw-mill  being  built. 

PAT  ROCK  (Silver  Plume) — Company 
recently  organized  to  reopen  mine. 

BIG  FIVE  (Idaho  Springs)  —  Several 
lessees  operating  through  tunnel  with  suc- 
cess. 

ASHBY  TUNNEL  (Silver  Plume)— Ex- 
tensive cros.scutting  planned ;  vein  on  this 
level  is  large,  but  oreshoots  not  yet  opened. 
Pay  ore  continuous  above  from  surface  to 
600-ft.    level. 

HALL  TUNNEL  (Georgetown)  —  This 
and  all  Husted  holdings  under  bond  and 
lease.  Tunnel  in  2000  ft.,  w-ill  be  driven 
1300  ft.  to  cut  extension  of  Colorado  Cen- 
tral and  Aliundi  veins.  Other  properties 
will  be  merged  in  general  scheme  of  de- 
velopment. 

Doloren    County 

CADIZ  (Rico) — Property  will  be  devel- 
oped 

Gilpin  County 

BEZANT  (Central  City)  —  Being  un- 
watered. 

PITTSBURGH  (Central  City)  —  Stated 
50-ton  mill   will  be   built  by  Cashier   Co. 

FEDERAL  (Central  City) — This  Russel 
Gulch  mine  will  be  reopened. 

ANNEX  (Central  City) — Lease  and  bond 
taken  ;  gasoline  hoist  being  installed  to  uti- 
water  mine.  Shaft  is  240  ft.  deep.  Former 
gold   producer. 

CROWN  POINT  (Central  City)  —  This 
property,  near  Gilpin-Clear  <!^reek  county 
line,  will  be  worked  by  Idaho  Springs  men. 
Will  be  drained  to  400-ft.  level,  and  cross- 
cutting  done. 

Ouray  County 

HIDDEN  TREASURE  (Ouray)— Mine 
being  cleaned  out  and  retimbered  for  ex- 
amination. Owned  by  Mrs.  Thomas  F, 
Walsh,  Washington,  D.  C.  ;  former  pro- 
ducer of  high-grade  lead-copper- silver  ore. 
changing  at  depth  to  milling-grade,  com- 
plex sulphide.  Vein  will  be  cut  at  depth, 
and  probably  drained  by  new  Camp  Bird 
tunnel. 

(JENBSBE  (Ouray) — Genesee-Vanderbilt. 
Yankee  Girl,  Robinson,  Joker  Tunnel  and 
others  in  Red  Mountain  district  will  he 
operated  by  one  company.  Former  pro- 
ducers of  high-grade  copper-silver  ore.  and 
closed  down  after  drop  in  silver  price. 
Joker  Tunnel  driven  to  unwater  old  mines 
finished  but  promoters  lacked  funds  to  con- 
tinue work.  These  properties  worked  dur- 
ing last  year  under  lease  to  James  M.  Hyde. 

HIGHLAND  M.4RY  (Silverton) — Ship- 
ping  copper  ore.      Improving  equipment. 

.San    ,Iuan    County 

BELCHER  (Silverton) — Reopened  and 
being  developed.  Ferguson  and  Marshall, 
operators. 

SUMMIT  COPPER  MINING  CO.  (Sil- 
verton)— Will  ship  while  Silverton  and 
Northern  R  R.  remains  open.  Worked 
through  Koehler  tunnel.  John  Kennedy, 
manager. 


Shh    >IiBuel    Coiilitv 

BELMONT-WAGNER  DEVELOPMENT 
CO  (Telluride) — Suhsirtiarv  of  Tonopah 
Belmont  Co  .  of  Nevada,  that  recently  ac- 
quired .\lta  mine,  formerly  operated  by 
Wagner  Development  Co.  Office  building 
and  boarding  houses  enlarged,  and  termi- 
nals for  aerial  tramway  to  mill  from 
Palmyra  mine  recently  opened  up.  con- 
structed. 

Summit   County 

MINNIE  (Brec-kenridge)- Lead  sulphide 
ore,   carrymg  silver,   shipped    by   les.sees. 

ELL.\  (Breckenridge) — Lessees  shipping 
good-grade   oxide   ore   to   Salida   smeltery. 

FIRST  NATIONAL  (Breckenridge)  — 
Le.s.sees  opened  shipping  grade  ore  in  339- 
ft.    level    of   this   Iowa    Gulch   mine. 


VICTORY  GOLD  (Cripple  Creek)— Ore 
opened  in  development  work  on  425-ft.  level 
from   Beacon  shaft  of  Prince   Albert  group. 

PORTLAND  (Colorado  Springs)— Unit 
will  be  added  to  Independence  mill  ;  as 
originally  planned  with  five  units  is  in 
operation,    treating   1250    tons   daily.' 

QUEEN  BESS  (Cripple  Creek)— Develop- 
ment from  1000-ft.  level  of  El  Pa.so  Gold 
King  shaft  opened  good-grade  ore  ;  shipping 
2-oz.    gold    ore. 

CRESSOX  (Cripple  Creek) — Recent  de- 
velopment on  1400-.  1500-,  and  1600-ft. 
levels  opened  good-grade  ore.  Has  cash 
on  hand  for  one  year's  dividends  and  three 
years'   dividends  in   ore   reserves. 

GEORGI.A 

ARIZONA  &  GEORGIA  DEVELOPME.NT 
CO.  (Temple) — Operating  Tallapoosa  mine, 
12  miles  distant,  in  Haralson  County.  Ex- 
pect to  complete  30°  incline  to  .surface  soon. 
Plans  to  sink  500  ft.  further  to  provide  stop- 
mg  ground,  and  to  crosscut  at  230-ft.  depth 
on  pitch  ;  development  at  present  extends 
to  315  ft.  Hauling  surface  ore  to  No.  48 
siding,  also  called  Morgan's.  J.  W.  Tudor, 
in    charge. 

.■MICHIGAN 
Copper 

WHITE  PINE  (White  Pine)— Flotation 
plant    will    be    ready    shortly    after    Jan.    1. 

LA  SALLE  (Calumet)  —  In  high-grade 
rock  for  last  three  weeks  on   45th   level 

KEWEENAW  COPPER  (Calumet)  — 
Shipping    better    rock    for    la.st    10    days. 

SEXECA  (Calumet)— Will  start  sinking 
shaft  in  about   five  weeks. 

MASS  (Mass)— Shipping  1000  tons  daily 
with  favorable  prospect  of  getting  more 
men   and   increasing  output. 

BALTIC  (Baltic)— Xo.  2  shaft  down  to 
32nd  level.  No.  3  to  34th.  Xo.  2  shipping 
over   half   of    mine    rock. 

WHITE  PIXE  EXTEXSTOX  (White 
Pine) — Drifts  on  2nd  level,  2450  ft.  long 
and  on   4th   level.    1100   ft. 

HAXCOCK  (Hancock) — Production  for 
October  amounted  to  332,000  tons,  as  com- 
pared with  350,000  for  September. 

SOUTH  LAKE  (Lake  Mine)— Shortage 
of  experienced  men  caused  shutdown  on 
night  shift.  Indiana  only  running  dav  shift 
for  some  time  pa.st. 

VICTORIA  (Victoria) — Management  de- 
cides to  continue  inoduction  during  winter, 
but  construction  and  develoiiment  su.s- 
pended  :    costs   recently   above    231c. 

XEW  ARCADIA.X  (Houghton)'—  Shaft, 
down  1730  ft.,  cut  branch  of  .Vew  Arcadian 
lode  in  hanging  wall,  sometimes  a  short 
distance  from  main  lode  and  .sometimes 
merged  into  it.  At  250-ft.  level.  lodes  were 
150  ft.  east,  and  at  1700-ft.  about  50  ft. 
east. 

Iron 

LUCKY  STAR  MIXIXG  CO.  (Negautiee) 
— Has  men  working  in  Prince  of  Wales 
mine,  drifting  from  old  workings  into  large 
orebody  on  Lucky  Star  adjoining,  which 
plan  permits  large  saving  in  cost.  Oliver 
Iron  Mining  Co.'s  lease  of  latter  expired  in 
June  and  mine  reverted  to  Breitung  in- 
terests operating  the  Lucky  .Star,  which  is 
a  new  mine  owned  jointly  by  the  Arctic 
Iron  Co.,  a  subsidiary  of  Cleveland  Cliffs 
Iron  Co..  and  Breitung-Kaufman  interests, 
and  operated  by  agreement  by  the  latter. 
Company  known  as  Lucky  Star  Mining  Co.. 
N.  M.  Kaufman,  president  ;  W.  G.  Mather 
(President,  Cleveland-Cliffs  Iron  Co.),  vice 
president ;  E.  N.  Breitung.  secretary  and 
treasurer. 

MINNKSOT.* 
Mesabi    Range 

SOUTH  AG  XEW  (Hibbing)— Jones  & 
Laughlin  started  sinking  large  shaft  last 
week. 

MISSISSIPPI  (Keewatin) — Jones  & 
Laughlin  resumed  operations  last  week 
after  two-year  shutdown.  Building  150-ft. 
concrete  smokestack   at    pn\\-er   plant. 
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BENNETT  (Keewatin) — Operated  by 
Pickands.  Mather  &  Co.  Recently  moved 
otflce  and  enfrineering  staffs  into  new  steel- 
and-conorele    buildinp. 

ADAMS  AND  SPRUCE  (Eveleth)— 
These  mines  of  Dliver  Iron  .Mining  Co.  will 
be  stripped  requiring  complete  change  of 
depot  and  warehouse  tracks  of  Duluth, 
Missabe  &  Northern  Railway. 

SCRANTON  (Hibbing) — Lease,  owned  by 
Lackawanna  Steel  Co..  with  Pickands.  Ma- 
ther &  Co.  operating  and  handling  sales. 
reported  taken  over  by  Iloyt  Mining  Co. 
and   various   steel    comiianies. 

BRCNT  (Mountain  Iron) — Operated  by 
Hanna  Ore  Co.  Baumgartner  Co..  of  St. 
Paul,  have  steam  shovel  working,  making 
new  yards  for  Great  Northern  R.R.  at 
mine  ;  Duluth  Mi.ssabe  &  Northern  Ry.  have 
been  hauling  up  to  present. 

MIS.SOVKI 
Joplin    District 

WATLAND  (Galena.  Kan.) — Now  in  ore 
at  234  ft.  in  shaft.  This  is  first  operation 
at  this  depth   in  Galena  camp. 

PROnrCRKS  (Joplin)— Moving  mill 
from  here  to  lease  recently  drilled,  north- 
west of  richer,  Okla.  Two  shafts  sunk 
to  ore  level. 

I..AL'R.\  G.  (Joplin) — Will  reopen  Beacon 
Hill  and  Three  C  leases  on  Leonard  land, 
north  of  Chitwood.  To  try  operations  at  210 
ft.  soon. 

BILH.VRZ  (Baxter  Springs.  Kan.) — De- 
cided to  rebuild  Bluebird  mill,  north  of 
Commerce,  completely  destroyed  by  fire 
two    weeks    ago. 

RA.NCE  LINE  (Joplin) — Sinking  sec- 
ond shaft  on  mill  site  on  Re.x  M.  &  S.  land. 
Will  move  mill  from  another  portion  of 
tract  to  new  mine.  Operations  at  130  ft. 
J.    F.    Brewer,    manager. 

.N.  J.  &  B.  (Duenweg) — Completed  150- 
ton  mill  on  lease  of  Walker  land,  north  of 
town.  Lead,  calamine  and  blende  from 
110  to  188  ft.  Principal  run  at  14!)  ft.. 
where  blende  encountered.  ,J.  H.  Johnson, 
principal  owner  and  manager. 

AD.MIRALTY  7ASC  (Douthat,  Okla.) — 
No.  4  mill  completed;  electrically  equipped; 
capacity,  fioo  tons.  Has  four  jigs,  seven 
sets  of  rolls,  14  tables.  Dorr  thickener  and 
classifier.  Operations  to  be  conducted  at 
220-ft.  level :  two  shafts  down  to  this  level 
and  connected. 

GOLDEN  ROD  (Oklahoma  City,  Okla.)  — 
At  No.  1  property,  just  south  of  Picher, 
made  301  tons  of  concentrates  last  week 
from  1 804  tons  of  sulphide  ore.  Operat- 
ing at  220  ft.  ;  heavy  water  preventing  for- 
mer owners  from  working  at  this  depth. 
Concentrates  averaging  6J';  metallic  zinc. 
with  0.2*;^  lead  and  1.1 5'i  iron. 
MONT.\N.\ 
Canradp    County 

ANACONDA  (Great  Falls) — Zinc  plant 
operating  at  capacity:  will  be  increased 
considerably  when  new  roasters  are  in- 
stalled. Foundations  for  wire  mill  com- 
pleted ;  plant  to  be  completed  about  May, 
1918. 

Drerlodgp   County 

NATIONAL  Tl'NGSTRN  AND  SILVER 
CO.,  at  Windy  Gap,  about  2(>  miles  from 
Anaconda,  began  operating  mill  last  month 
on  1000-ton  wolframite  ore  reserve.  Vein 
la  6  ft.  wide.  Also  operating  Hidden  Lake 
mine,  in  Cable  district,  former  gold  liro- 
ducer,  where  150-ton  cyanide  plant  Is  under 
construction, 

JefTerHon    Connty 

MT.  WASHINGTON  (Wlckea) — Two 
carloads  a  day  to  smeltery 

FREE  COINAGE  (Clancy)— Unwaterlng 
180-ft    shaft       Sllver-7.1nc  ore. 

silver     llnw     County 

BUTTE-COPPER  CZAR  MINING 

(Butte)—   (i.    B     McDnnlels   killed   Oct.    28, 
by  100-ft.  fall  while  being  hni.Mted  in  bucket. 

ANACONDA  (Butte)— Tropic  mine  In 
ea.'itern  section  resumed  night  shift  on  Oct 
28;  shipping  regularly.  During  August,  17 
accidents  ornirred  at  Butte  mines,  being 
1.01  accidents  per  10,000  shifts;  10  mines 
had  no  accidents 

BrTTE-RAMSDELL  COPPKis  (Butte) 
— Sllunted  In  center  of  cltv  Sinking  two- 
compnrtment  shaft  on  IJamsrtell  started 
three  months  ago  and  now  down  to  I(»fi-ft. 
depth;  encountered  vein  on  1 50. ft  level, 
carrying  copper,  »lnc  and  silver  .Mhipmenta 
of  fio  tons  a  day  will  be  increased  when 
eoulpmeni  Is  Installed  Henrv  Mallov.  pres- 
ident :    John    D     I'ope.    vice-president 

NfiFtTH  BI'TTE  (Butto) —Report  for 
qtiarter  ended  Sept.  ,10  shows  Oi^nltf* 
Mountain  shaft  retlmbered  and  22B  ft  of 
ntnirtnrnl  steel  put  In  nlarr,  30  ft.  of  which 
Is   c<^>mplntoIv  ronereted  :    in.l    ft     relnfon-ed 


hoisting  or»  ami  for  lowering  supplies  to  the 


Granite  Mountain  shaft.  Shaft  at  Sarsfleld 
claim  is  305  ft,  deep :  installing  surfacb 
plant  has  5000-gaI.  tank  for  water  supply. 
Another  suit  for  $65,000  for  death  of  John 
J.    Brady    in    Granite    Mountain    fire    filed. 

NK  V.ADA 

Clark  County 
GREEN  MONSTER  (Goodsprings) — 
Small  bodv  zinc  ore  carrying  some  copper 
and  lead  opened.  Orebody  is  a  replace- 
ment in  limestone.  Owned  by  Hearst  Es- 
tate.    C.   B.   Neal,  superintendent. 

Nye   County 

TONOPAH  ORE  PRODUCTION  for 
week  ended  .Nov.  3  amounted  to  10,223  tons, 
valued  at  $178,902,  comparing  with  10,578 
tons  the  previous  week.  Producers  were: 
Tonopah  Belmont,  2415  tons;  Tonopah  Min- 
ing, 2850:  Tonopah  Extension,  2380;  Jim 
Butler.  800;  West  End,  913;  MacNamara, 
476;  Montana,  105;  Rescue,  195;  Midway, 
89   tons. 

MANHATTAN  RED  TOP  (Manhattan) — 
Shaft  down  167  ft.  vertical:  abnorrnal  flow 
of  water  now  overcome  with  addition  of 
No.  7  Cameron  pumi).  New  wagon  road 
completed. 

Washoe   Connty 

NIXON  NEVADA  (Reno) — Developing 
with  30  men  ;  taking  out  copper  ore.  Shipped 
14  carloads  during  summer.  Seven  veins  on 
surface.      Situated    14   miles   north   of  here. 

%Vhite     Pine    County 

NEVADA  CO.VSOLIDATED  (McGill) — 
Production  of  copper  amounted  to  7.000,000 
lb,  in  October,  comparing  with  G. 524. 352  lb. 
in  September  and  8,676,327  in  October,  1916. 

NKW    MEXICO 
Grant    Connt.v 

CHINO  (Santa  Rita)  —  Production  for 
October  amounted  to  6,333,000  lb.,  compar- 
ing with  7.719.496  lb.  in  September,  and 
6,921,081    lb.    in   October,   1916. 

GOLD  BUTTES  MINING  AND  MILL- 
ING (Duncan,  Ariz.) — Situated  in  Steeple 
Rock  district  :  consi.sts  of  three  groups : 
Rival  Mining  Co.  extension  of  180  acres  to 
southeast  and  520  acres  to  northwest  and 
Dark  Thunder  Mountain  Copper  Group  of 
120  acres.  Development  Avork  consists  of 
4000  ft.  exposing  gold  and  silver  ore.  Ex- 
amined by  E.  T.  Morton.  Clifton,  .\riz  J. 
F.  Fraser,  president 

OKLAHOMA 

OSAGE  INDIAN  OIL  LEASES,  covering 
area  of  20,000  acres,  were  .sold  Nov.  12  for 
$1,687,000,  as  announced  by  Secretary 
Lane.  The  Indians  will  also  receive  a 
royalty  of  one-sixth  upon  the  oil  taken  out. 

SEVENTEEN  I.  W.  W 'S  IN  TULSA. 
Okla.,  were  flogged,  tarred  and  feathered 
by  band  of  60  black-robed  and  hooded 
"knights  of  Ijiberty."  Regarded  as  a 
sequel  to  the  recent  I.  W.  W.  activities. 
Including  the  dynamiting  of  home  of  J. 
Edgar  Pew,  vice  president  of  the  Carter 
Oil  Co.  The  latter  outrage  was  assumed 
to  be  part  of  plan  to  terrorize  the  oil 
indu.stry 

ORK.dON 
Jnrksnn    County 

BLUR  LEDGE  (Medford)  —  Surveying 
route  for  railroad  from  Grant's  Pass  to  this 
copper  mine.  A.  H.  Wise,  of  Grant's  Pass, 
Ore.,  In  charge. 

UNITED  COPPER  CO.  (Medford)— Cop- 
per King  mine  near  here  leased  by  W.  M. 
Cowley,  president  of  ("owley  Investment  (^o  , 
and  Howard  H.  Starlzman.  of  Seattle.  De- 
veloping. 

RED  OAK  (Gold  Hill)— This  placer  mine 
on  Galls  Creek,  three  miles  southwest  of 
here,  under  lease  to  M.  G  Womack  of  Med- 
ford. Ore.,  and  M  A.  Carter,  of  Ashland, 
Ore,      Reopening   with   small   crew   of   men, 

Josephine   rount,v 

CHROME  ORE  being  hauled  from  de- 
posit on  old  McGrew  road.  IB  miles  south- 
west   of   Waldo,    Ore.,    by  J.    H.    (iregg. 

JACK  AND  TOM  (Kerby)  —  These 
chrome  claims  located  a  few  weeks  ago. 
showing  considerable  high-grade  ore ;  will 
haul  to  Waters  (^reek.  J.  M  Finch  and 
T.    P.    Johnson,    owners    and    managers. 

I'TAII 
8*11   I,«kp   Connty 

WE-i^T  TOLEDO  (Alia)  —  New  equipment 
to  he  Installed  on  divide  between  Alta  and 
Big  Cottonwood       Working  from   Altn   side. 

UTAH  COPPER  (HInghnm)— Production 
of  copper  for  i  irloher  amounted  to  18.- 
100.000  Ih,  comparing  with  17, 839. .178  lb. 
in  September,  and  20.326.520  lb.  In  October, 
1916. 


OHIO  COPPER  (Bingham) — Concrete 
foundation  for  new  3000-ton  flotation  plant 
built,  and  machinery  en  route.  Exiierimen- 
tal  flotation  plant  recovering  85 'c,  com- 
pared   to    40   .and    50'>    formerly. 

CARDIFF  (Salt  Lake) — Shipping  from 
stockpile,  since  smelter  embargo  lifted,  about 
50  tons  daily,  compared  with  100  to  135  tons 
normal  daily  output  :  conserving  ores  await- 
ing better  lead  iirices  and  concentrating  on 
development  an(l  mining  ore,  which  is  being  J 
held. 

Utah    County  1 

PACIFIC   (American  Fork) — Mill  of  Fis.    1 
sures  Exploration  Co.  producing  car  of  con- 
centrates  about    every    three    days.      Strike 
of  shipping  ore  reported. 

MI.NERAL  FLAT  (American  Fork) — Be-  , 
ing  developed  by  same  interests  as  Miller  J 
Hill ;  prospect  and  drainage  tunnel  3000  I 
ft.  long  driven.  Three  Assures  cut  and  1 
fourth  expected  soon.  ' 

MILLER  HILL  (.American  Fork)— Tun- 
nel in  about  2200  ft.  cut  two  Assures  60 
ft.  apart.  First  fissure  being  explored  by 
drifting  and  raising;  crosscutting  from 
here  to  reach  second  fissure.  J.  C.  Jensen, 
vice-president,  and  W.  Lester  Mangum, 
general  manager. 

CANADA 
.VIberta 

PE.\CB  RIVER  OIL  (Peace  River)  — 
Flow  increased  by  dynamite.  Oil  .sands 
are  about  70  ft.  thick  ;  drill  has  so  far  en- 
tered  only    20    ft. 

Manitoba 

REX  (Herb  Lake) — Report  of  E.  R 
Cha.se.  of  Denver,  Colo.,  says  vein  averages 
3  ft.  wide,  opened  for  1700  ft.  with  filling 
of  quartz  carrying  free  gold.  Being  oper- 
ated by  Mines  Exploration  Syndicate  orga- 
nized hy  Makeever  Bros.  Shaft  120  ft 
deep  ;  drifting  north  and  south  on  orebody. 
Walter  Neal.  general  manager ;  Charles 
Crook,   superintendent. 

Nova  Scotia 

NOV.\  SCOTI.V  STEEL  .-VND  COAL  CO. 
(New  (."Glasgow) — This  company  reports 
production  for  the  quarter  ended  Sept.  30 
as  follows,  in  gross  tons;  139.795  tons  coal; 
7174  tons  iron  ore;  17,069  tons  limestone; 
25,268  tons  coke :  21,874  tons  pig  iron ; 
30,847  tons  steel  ingots  and  32,657  tons 
finished  steel  and  forgings. 
Ontario 

SPANISH  RIVER  CLAIMS  in  township 
of  Shakespeare,  containing  total  of  80 
acres,  six  miles  north  of  Webbwood,  exam- 
ined by  .\.  G.  Morrison  preparatory  to  dia- 
mond  drilling. 

PATRICIA  SYNDICATE  (Boston  Creek) 
— .-Vctive  development  being  underiakoii. 
Shaft    down    nearly    to    50-ft.    level    in    ore. 

DO.MR  L..\KE  (South  Porcupine)  —  .Vn- 
nual  report  estimates  ore  re.serves  at  :'i'"i9 
tons,  averaging  $9.03  gold  contents  lu-r 
ton. 

NEWRAY  (South  Porcupine) — Share- 
holders ratified  sale  of  controlling  inter- 
est to  Crown  Reser\e  and  increase  of  capl  - 
tal    from    $1,500,000    to    $3,000,000. 

ADANAC  (Cobalt)— New  vein  encoun- 
tered at  310-ft.  level  alwut  6  in. 
carrying  smaltlte  and  native  and  rub; 
silver. 

PRESTON  (South  Porcupine) — Thli 
property  (which  does  not  Include  the  Pre: 
ton  East  Dome  mine),  optioned  by  Haydei 
mine  Interests. 

.MEXICO 

CARNEGIE  LEAD  AND  ZINC  (Ca- 
nanen.  Sonora) — Bond  Issue  for  $250.(100 
for  funds  to  erect  mill  decided  upon  :il 
special  stockholders  meeting.  New  plant 
designed  by  J.  F.  Sanford.  .superintendent  1 
machinery  ordered  Announced  oompan  t 
has  $71,000  in  bank  and  $8000  due  froif 
smelters. 

CHILE 

CHILE  (Chuquicamata) — Copper  pro  ■ 
duction  In  October  amounted  to  9,050,00  I 
lb.  comparing  with  3,294,000  lb,  in  Sep. 
tember. 

PERU 

CERRO  DE  PASCO  (L«  Fundlcl(^n)^ 
Production  of  copper  In  October  amounts  I 
to   7,325,032    pound.s. 

CHOSEN 

ORIENTAL  CONSOLIDATED  (ITnsan) 
—  Bv  telegraplr  October  cleanup  amountM 
to  $120.1  r>3.  .September  bullion  amounted 
to  $10r..9l0.  divided  as  follows:  Tabowh 
mill,  $25,316;  Tara<-ol  mill.  130,127;  Mat 
bong,  $14,303;  Tnrncol  cvanlde  plant,  $42,' 
356;  Malbong  lube  mill.  $3837.  Ix>w  clean' 
up  due  to  rains  In  September  and  low-gradf 
pf  ore;  rainfall  was  I3|J  In  and  skips  wen 
kept  baling  In  addition  to  pumping  to  pre 
vent  flooding  of  mines:  Taracol  mine  flood 
ed.  .Shortage  of  native  labor  at  present  du- 
to  harvest  season. 
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SILVER  AND  STERLING  EXCHANGE 


lov 

T 

9 
10 

Sterl- 
ing 
Ex- 
change 

Silver 

Nov. 

Sterl- 
ing 
Ex- 
change 

Silver 

New 

York, 
Cents 

Lon-  1 
don, 
Pence , 

New 
York, 
Cents 

86J 
86 
86 

Lon- 
don, 
Pence 

4  7515 
4  7515 
4  7515 

86i 
86i 
86i 

44 
43i 
43  » 

12 
13 

14 

4  7515 
4  7515 
4.7515 

43J 
431 

w  York  quotations  are  as  reported  by  H: 
irman  and  are  in  cents  per  troy  ounce  of  bai 

_..^.,  999  fine.     London  quotations  are  in  pence  per 

roy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 
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Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

8 
9 
10 
12 
13 
14 

'23i 
*23J 
*23i 
*23| 
*23} 

72 

72J 
725 
723 
73 
74i 

6i 

@6i 
6J 

@>6! 

65 

6  20 
@6  25 

6} 

6i 

6   I7J 

@6.37J 

6  I7i 
(316  37* 

6  17i 
(ai6  25' 

6  15 
@6,25 

6  15 
@6  25 

6  20 
<a>,b  25 

71 

(3  71 

7i 

@7J 

@8 

Price  fixed  by  agreement  between  American 
)pper  producers  and  the  U.  S.  ■Government,  aceord- 

g  to  official  statement  for  publication  on  Friday, 
■ptember  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
■ice  for  which  has  been  fixed  by  agreement  between 
merican  copper  producers  and  the  U.  S.  Govern- 
ent,  wherein  there  is  no  free  market)  are  our 
^praisal  of  the  average  of  the  major  markets  based 
'nerally  on  sales  as  made  and  reported  by  producers 
id  agencies,  and  represent  to  the  best  of  our  judg- 
ent  the  prevailing  values  of  the  metals  for  the 
^liveries  constituting  the  major  markets,  reduced  to 
isis  of  New  York,  cash,  except  where  St.  Louis  is 
le  normal  basing  point. 

The  quotations  for  electrolj^ic  copper  are  for  cakes, 
gots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
?Iow  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
'estern  brands.  We  quote  New  York  price  at  1 7c. 
tr  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
■e:  St.  Louis-New  York  I7r.:  St.  Louis-Chicago, 
3c.-    St.  Loms-Pittsburgh,  13. 1  cents. 
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Tin 

Lead 

Zinc 

Standard 
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tro- 
lytic 

lov. 

Spot 

3  Mos. 

Spot 

3  Mos. 

Spot 

Spot 

a 

no 

no 

125 

265i 

265 

30J 

54 

9 

no 

no 

125 

2fi7i 

266J 

301 

54 

10 

17 

no 

no 

175 

269 

268 

m 

54 

13 

no 

no 

125 

273J 

273i 

30* 

54 

14 

no 

no 

125 

278 

277* 

30i 

54 

The  above  table  gives  the  closing  quotations  on 
ondon  Metal  Exchange.  All  prices  are  in  pounds 
erling  per  ton  of  2,240  lb.  For  convenience  in 
)mparison  of  London  prices,  in  pounds  sterling  per 
240  lb.,  with  American  prices  in  cents  per  pound 
le  following  approximate  ratios  are  given,  reckoning 
ichange  at  $4.75^.  £30*  =6.474c.;  £54=11  462c.; 
120  =25  473c.:  £137  =  29  082c.;  £240  =  50  946c. 
ariaUons,  £l=0.212277c. 


Metal  Markets 

NEW  YORK — Not.  14 

L-ead  and  zinc  are  the  only  metals  of 
lajor  importance  in  which  there  is  now 
luch  market  interest.  During  this  week 
ino  became  a  little  stronger,  on  small  busi- 
ess.  while  lead  held  its  own  on  greatly 
iminished    business. 

Copper — There  were  no  features  of  im- 
ortance  that  need  to  be  reported. 


Copper  (Sheets  have  been  cut  Ic.  and  are 
quoted  at  33c.  per  lb.  for  hot  rolled,  and 
Ic.  higher  for  cold  rolled.  Wire  has  also 
been  reduced,  being  quoted  at  29c.  per  lb., 
f.o.b.  mill. 

Tin — The  advance  in  this  market  con- 
tinued. The  volume  of  business  was  lim- 
ited by  the  supply,  which  was  very  small. 
Banka  tin  has  disappeared  from  the  mar- 
ket and  cannot  be  quoted.  Chinese  tin  is 
quoted    at    70  ©71    cents. 

On  Nov.  13  the  United  States  Govern- 
ment requisitioned  tin  in  order  to  obtain  a 
comparatively  small  quantity  for  the  Navy 
Department.  Being  unable  to  obtain  any 
from  dealers,  the  metal  needed  was  requi- 
sitioned from  the  cargo  of  the  "Mahopac." 
which  arrived  on  Monday.  This  was  con- 
signed to  dealers  who  had  resold  it  to  con- 
sumers. It  is  unknown  what  compensation 
the  Government  will  otfer  to  the  latter,  to 
whom  the  tin  really  belonged. 

Lead — The  strength  exhibited  at  the  end 
of  last  >veek  continued  into  Thursday  and 
Friday,  when  large  business  was  done.  On 
Saturday  it  nearly  petered  out.  and  on 
Monday  the  market  became  rather  dead, 
with  a  tendency  toward  softness,  the  price 
of  the  A.  S.  &  R.  Co.  being  shaded  a  little 
on  some  transactions.  The  volume  of  busi- 
ness done  on  Monday.  Tuesday  and  Wed- 
nesday was  relatively  light,  but  more  in- 
quiry developed  on  Wednesday  and  th» 
tone  of  the  market  became  firmer.  Before 
the  market  had  become  really  dull  it  was 
easier  to  sell  December  lead  at  an  advan- 
tage than  it  was  spot  and  prompt  lead. 
An  interesting  feature  of  the  week  was 
some  transactions  in  more  distant  futures 
— January,  February  and  March — sales  for 
that  delivery  being  made  at  6ic.,  New  York. 
In  the  St.  Louis  market  some  producers 
asked  6ic.  right  through  the  week,  but  we 
had  no  reports  of  that  price  being  realized 
by  anybody,  and  during  the  latter  part  of 
the  week,  when  the  market  was  soft,  busi- 
ness was  done  as  low  as  6.15c.  Sales  of  the 
week,  whereof  we  had  reports,  aggregated 
about  6500  tons,  not  including  a  round  ton- 
nage arranged  with  the  CTOvernment  ;  but, 
as  previously  remarked,  the  bulk  of  this 
business  was  done  on  Thursday  and  Friday. 

Zinc — The  market  advanced  slightly  from 
day  to  day  on  small  business,  the  inspira- 
tion for  the  advance  being  found  in  the 
idea  that  the  Government  would  soon  take 
some  steps  to  buy  zinc.  Conferences  with 
the  producers  were  in  fact  instituted  this 
week,  a  committee  of  producers  having 
been  appointed  to  formulate  a  plan  for 
presentation   to   the  War   Industries    Board. 

Producers  of  zinc  organized  a  committee 
Nov.  13  to  cooperate  with  the  War  In- 
dustries Board  in  fixing  a  basis  for  estab- 
lishing prices  for  the  various  grades  of 
the  product.  The  committee  was  formed 
following  a  consultation  on  Nov.  12  between 
the  zinc  men  and  Eugene  Meyer,  Jr.,  who 
has  charge  of  purchases  of  non-ferroub 
metals  for  the  Government.  The  members 
of  the  new  zinc  committee  are  Edgar 
Palmer  of  the  New  Jersey  Zinc  Co..  chair- 
man :  Charles  T.  Orr,  Cornelius  F.  Kellv, 
C.  M.  Loeb.  Sidney  J,  Jennings,  N.  Bruce 
McKelvie.  Charles  F.  Baker,  Walker  W. 
Vick,  R  A.  Cowles.  A.  P.  Cobb.  E.  W. 
Furst.  S.  M.  Evans.  J.  D.  Lang,  and  S.  S. 
Tuthill.  The  committee  is  expected  to  hold 
frequent  meetings  until  the  necessary  data 
for  study  by  the  War  Industries  Board  have 
been  got  together.  A  method  for  estab- 
lishing prices  for  zinc  ore  is  also  to  be 
studied  and  recommended  to  the  Wash- 
ington   authorities. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100   lb.  f.o.b.  Peru,   111.,  less  8%    discount. 

Alumjnnm — This  market  continues  dull 
with  small  transactions  taking  place  at  36{fi) 
38c.  per  !b.   for  No.    1    ingots  at    New  York. 

Antimony — Dull  and  weaker.  Spot  quoted 
13J@13Jc.  There  is  no  quotation  for  futures. 
none  being  offered.  The  Chinese  and 
Japanese  houses  are  out  of  the  market  for 
the  present.  An  interesting  feature  of  the 
antimony  market  has  been  some  recent 
transactions  in  Cookson's.  About  a  month 
ago  the  British  Admiralty  permitted  the 
shipment  of  about  50  tons  to  maintain  the 
name  of  t  he  old  brand.  This  lot  was 
promptly    taken    up   by    consumers. 

Bismath — Unchanged  at   $3.50  per  pound. 


Cadmium — This  metal  is  quoted  at  $1.40 
(§1.60  per  pound. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of   5c.   per  lb.  for  electrolytic. 

Qnirksilver — Strong  at  $100.  with  indi- 
cations that  a  trifle  more  would  have  to 
be  paid  for  spot,  which  is  becoming  scarce. 
San  Francisco  reports,  by  telegraph,  $100, 
strong. 

Gold,  Silver  and  Platinum 

Gold — Gold  in  the  United  States  Nov.  1 
is  estimated  by  the  Treasury  Department 
as  follows;  Held  in  Treasury  against  gold 
certificates  outstanding,  $1,481,761,849  ; 
held  as  reserve  for  Federal  Reserve  notes, 
$340,637,000  ;  in  Treasury  current  balances. 
$197,533,851:  in  banks  and  circulation,  $1,- 
021.616,341  ;  total.  $3,041,549,041.  This  is 
an  increase  of  $341,412,065  over  the  report 
of   Nov.    1    last    year. 

Silver — The  market  during  the  last  week 
has  been  fairly  steady  without  any  marked 
features.  The  shipments  to  London  for 
the  week  ended  Nov,  10  were  about  300.- 
000  oz. 

Mexican  dollars  at  New  Y'ork ;  Nov.  8, 
653c.  ;  9,  653c.  ;  10,  653c.  ;  12,  66c. ;  13,  66c.  ; 
14.  66  cents. 

Platinum — Firm   at    $105. 

Palladium — Still  in  good  demand  at 
$1256130. 

Zinc  and  Lead  Ore  Markets 

,Ioplin,  Mo.,  Not.  10 — Blende,  per  ton, 
high  $72.90;  basis.  60%  Zn,  premium, 
$72.50®'70;  medium  to  low,  $62.50@55: 
calamine,  per  ton,  basis  409'r  Zn,  $35@38: 
average  selling  price,  all  grades  of  zinc, 
$56.07   per  ton. 

Lead,  high  $76:  basis  80^70  Pb,  $65'?f75; 
average  selling  price,  all  grades  of  lead, 
$73.10   per  ton. 

Shipments  the  week;  Blende,  7053  tons, 
calamine.  844  tons.  lead.  1172  tons.  Value, 
all  ores  the  week,   $528,370. 

An  embargo  on  cars  east  from  St.  Louis, 
coming  this  week,  put  several  buyers  out 
of  the  market  at  the  week-end,  reducing 
the  sales  for  next  week  30%  to  40%.  But 
one  company  is  paying  the  premium  quo- 
tation, and  aside  from  its  purchases,  ore 
as  high  in  quality  is  selling  on  $65  base. 
The  strike  of  coal  miners  in  Kansas  caused 
the  closing  of  some  mills. 

PlatteTille.  Wis.,  Not.  10 — Blende,  basis 
60%  Zn.  $62  base  for  premium  ore  down 
to  $57  base  for  medium  grade.  No  market 
or  sales  of  lead  ore  were  reported.  Ship- 
ments for  the  week  were  2661  tons  of 
zinc  ore  and  501  tons  of  sulphur  ore.  For 
the  year  to  date,  the  figures  are  125.140 
tons  of  zinc  ore.  6365  tons  of  lead  ore. 
and  24.698  tons  of  sulphur  ore.  Shipped 
during  the  week  to  separating  plants,  3543 
tons  of  zinc  ore. 

Other  Ores 

Jlancanese  Ore — Metallurgical  ore  is  un- 
changed at  $1.20  per  unit 

Molybdenum  Ore — Sales  reported  at  $2.20 
per  lb  on  the  basis  of  90%  molybdenum 
sulphide.  For  ore  assaying  less  than  that 
Ic.  per  lb.  is  dedU'-'ted  for  each  per  cent, 
down  to  85^;,  after  which  the  deduction  be- 
comes  IJc, 

Tungsten  Ore — Transactions  were  re- 
ported at  advancing  prices.  $26  per  unit 
having  been  paid  for  the  highest  grade  of 
wolframite;  that  is.  ore  assaying  70% 
tungsten  trioxide  and  free  from  all  impuri- 
ties. Lower  grade  ore  realizes  relatively 
lower  prices  We  hear  of  $22  per  unit 
talked  about  for  ore  assaying  65%.  and 
$19  for  ore  assaying  60%,  The  variations 
in  price,  according  to  the  gr.ade  and  char- 
acter of  the  ore.  make  it  difficult  to  quote 
an  average  for  this  market.  Arrivals  of 
tungsten  ore  from  South  America  are  re- 
ported as  being  much  curtailed  owing  to 
difficulty  in  doing  business  with  firms  who 
used  to*  ship  to  this  countr.v  but  have  come 
under  the  Trading-with-the-Enemy  Act 
There  has  been  delay  in  obtaining  licenses 
to   deal    with  those  concerns. 

Pyrites — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  excess  freight  and  war  risk,  except 
that     concession     of     2%     of     war     risk     is 
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allowed.  Ocean  rates  remain  at  35s.  for 
Northern,  ^0s.  for  Southern  and  42s.  6d. 
for  Gulf  ports 

Iron   Trade   Review 

riTTSBVRtiH — Nov.     13 

The  different  departments  of  the  .steel 
market  are  giving  a  different  account  of 
themselves,  now  that  price  flxing  by  Wash- 
ington is  practically  completed,  some  de- 
partments being  active  and  others  very 
quiet.  The  sheet  market  hr.s  been  decidedly 
active,  inquiry  being  excellent  and  .sales 
fairlv  heavy  for  .shipment  during  the  re- 
mainder of  this  year,  with  occasional  sales 
for  January.  Some  of  the  sheet  mills  had 
practically  run  out  of  orders,  and  some 
buyers  had  run  out  of  material  but  were 
unwilling  to  buv  at  prices  asked  The  tin 
plate  mills  are  still  well  filled  and  .scarcely 
anv  sales  are  being  made 

the  .\merican  Sheet  and  Tin  Plate  Co 
will  shortly  open  its  books  for  contracts 
with  manufacturing  consumers,  for  both 
sheets  and  tin  plates,  for  the  first  half  of 
i;-18  and  this  will  probably  set  the  pace 
for   the    independents. 

In  wire  products  and  tubular  goods  there 
is  onlv  moderate  activity.  The  steel-pipe 
mills  have  issued  new  discount  cards,  ba.sed 
on  51  Tr.  using  the  .'■ame  differentials  as  ob- 
tained in  the  cards  of  .\pr  2  and  May  1. 
while  the  iron-pipe  mills  have  issued  a  new 
card  bearing  the  same  discounts  as  that 
of  July  2.  all  the  cards  being  dated  .N'ov  2 
Boiler-tube  discounts,  to  conform  to  the 
basis  price  for  pipe,  have  not  yet  been  is- 
sued. 

In  unfinished  steel  there  is  scarcely  any 
open-market  business  being  done  .\  pro- 
ducer has  bought  li.OOfl  tons  of  ingots,  at 
a  high  price  relatively  to  the  price  set  for 
billets,  and  would  buy  more  Two  lots  of 
.moo  tons  of  billets  have  been  sold  for 
export,  at  above  the  set  price,  which  does 
not  apply  on  exports  except  in  case  the 
material  is  eventually  for  war  use  Sheet 
and  tin-plate  mills  !»re  being  covered  by  the 
regular  sources  of  supply,  at  the  set  prices, 
but  consumers  without  .1  regular  source  of 
supnlv  have  difficulty  One  is  inquiring  for 
12.onn  tons  for  first  half  and  has  received 
no  offers  as  yet 

The  mills  as  a  rule  are  adhering  strictly 
to  the  spirit  and  letter  of  the  price  agree- 
ment, but  occasio.ially  an  exception  is 
found,  only  among  the  smaller  interests 
One  small  producer  of  bars  has  riuoted  a 
higher  price  than  that  set.  under  the  guise 
of  "preferred  service."  The  trade,  at  large, 
hopes  such  attempts  at  evasion  will  disap- 
pear, as  they  would  encourage  legislative 
action  on  steel  prices 

The  rate  of  steel-Ingot  production  this 
year  has  been  about  5  5"^;  ahead  of  that 
of  last  year  while  the  rate  of  pig-iron  pro- 
duction has  fallen  1.4',;  behind  Increased 
steel  pioduction  is  largely  if  not  wholly  in 
plates  and   tin   plates. 

Pig  Iron — There  is  considerable  unsatis- 
fied Inquiry  for  hessemer  and  basic  iron, 
(he  inquiries  coming  chiefly  from  tho.se  not 
regular  buyers  Furnaces  a.ssert  Ihey  are 
taking  care  of  regular  customers  as  well 
as  possible,  this  aiiplying  particularly  to 
foundry  Iron,  for  which  the  consumer  usual- 
ly has  a  regular  source  of  supply  We 
quote  foundry  and  basic  at  J33.  malleable 
at  J33  50  and  hessemer  at  $3fi  30.  fob 
valley  fumace,s.  '.i:>c  higher  dellverea 
Pittsburgh. 

Ferroalloys 

FrrrnmiinKBnriir — There  is  almost  com- 
plete stagnation  I",-oducers  are  confronted 
with  higher  costs  for  ore  while  on  the  other 
hand  there  Is  a  possibility  of  the  authori- 
ties undertaking  to  set  a  price  I'rompt 
or  forward  could  probably  be  bought  at 
$250  but  the  more  common  rpiotatlon  Is 
»275 

Ctrahnm  Furnace,  Orahani.  \*a..  has  been 
transferred  to  John  B.  Guernsey  &  <"o.. 
Iloanoke.  Va .  who  will  run  It  on  ferro- 
manganese.  using  Braxlllan  ore. 
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Solving  the  Ore  Treatment  Problem  at 
White  Caps  Mine 


By  JOHN  G.  KIRCHEN* 


The  oxidized  gold  ore  of  the  White  Caps  mine, 
at  Manhattan,  Nev.,  changed  at  150  ft.  to  a  re- 
fractory sulphide  contahmirj  stibnite  and  realgar 
as  2uell  as  iron  and  7nanganese.  The  new  treat- 
ment plan  is  a  carefully  controlled  roast  followed 
by  leaching  with  dilute,  neutral  njanide  solution. 
A  90%  extraction  is  indicated  at  a  total  milling 
cost  of  $2  per  ton. 

THE  mining  town  of  Manhattan,  Nev.,  has  recently 
come  into  prominence  throug'h  the  discovery  of 
high-grade  gold  ore  in  the  White  Caps  mine. 
Manhattan  is  45  miles  north  of  Tonopah,  the  nearest 
railroad  point,  and  was  one  of  the  early  southern 
Nevada  "boom  camps."  The  capital  interested  was 
chiefly  from  San  Fi-ancisco,  and  when  the  1906  disaster 
occurred,  the  Manhattan  boom  collapsed. 

•General   managrer.    White   Caps    IFiniiig   Co.,    Manhattan.    Nev. 


Oxidized  gold  ore  outcropped  on  the  White  Caps 
property  and  was  followed  by  an  inclined  shaft  to  a 
vertical  depth  of  200  ft.  The  ore  was  treated  in  a 
local  mill.  At  the  150  ft.  depth,  the  water  level  was 
reached  and  the  ore  changed  to  a  sulphide  which  was 
refractory  to  amalgamation  or  direct  cyanide  treatment. 
In  1912  a  group  of  Tonopah  men  leased  the  property 
and  erected  a  mill  and  cyanide  plant  of  75-ton  daily 
capacity.  By  the  time  the  lease  expired,  all  the  avail- 
able oxidized  ore  had  been  worked  out.  Operations  on 
company  account  were  then  resumed,  and  shipments 
were  made  of  high-grade  sulphide  ore.  However,  as 
this  was  limited  in  quantity,  and  there  was  no  method 
of  treating  the  lower-grade  sulphide  ore,  the  mine  was 
shut  down.  During  this  period  a  new,  two-compartment 
vertical  shaft  was  raised  to  the  surface.  Total  produc- 
tion from  these  operations,  exclusive  of  ore  on  dumps 
from  I'ecent  development,  was  19,909  tons,  assaying 
$19.14  per  ton  in  gold,  and  amounting  to  $381,053  in 
terms  of  gross  value. 
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In  June,  1915,  the  White  Caps  Mining  Co.  was  incor- 
porated and  took  over  all  of  the  assets  of  the  old 
Dexter-White  Caps  Mining  Co.  The  new  company  began 
active  work  on  the  White  Caps  property,  and  a  process 
was  developed'  for  treating  the  sulphide  ore.  It  was 
found  that  by  roasting  the  ore  within  certain  degrees 
of  temperature  the  roasted  product  could  be  readily 
cyanided,  and  a  good  extraction  obtained  with  a  fairly 
low  cyanide  consumption. 

In  Februari-.  1916.  work  was  started  sinking  the 
vertical  .shaft  to  the  300-ft.  level.  By  August  of  the 
same  year  the  two  main  oreshoots  had  been  cut  on  this 
level.  Sinking  was  again  resumed  and  the  shaft  sunk 
to  the  42.5-ft.  level  on  which  the  ore  was  cut  in  April. 
1917.  The  ore  occurs  in  a  bed  of  limestone  from  20 
to  100  ft.  thick,  the  limestone  being  cut  by  numerous 
faults  into  blocks  up  to  200  ft.  long.  Only  two  of  these 
have  been  explored  to  date,  and  in  them  have  been  found 
the  east  and  west  oreshoots  respectively.  On  the  425- 
ft.  level,  the  east  oreshoot  was  1S5  ft.  long,  with  a 
maximum  width  of  40  ft.,  and  the  west  oreshoot  was 
90  ft.  long,  with  a  maximum  width  of  18  ft.  It  is 
difficult  accurately  to  e.stimate  tonnage  and  grade,  but 
the  ore  so  far  developed  is  expected  to  exceed  $20  per 
ton.  A  new  mill,  recently  completed,  consists  of  a 
crushing  and  cyaniding  plant  with  an  estimated  daily 
capacity  of  150  tons,  and  a  22 1 -ft.  diameter,  seven- 
hearth.  Wedge  mechanical  roa.sting  furnace.  Crude  oil 
will  be  used  as  fuel  for  the  roaster. 

Early  Futile  Attempts  to  Treat  Sulphide  Ore 

The  long  delay  in  the  development  of  the  mine  was 
due  to  the  peculiar  mineralogical  composition  of  the 
deposit  and  consequent  difficulty  of  treatment,  rather 
than  to  any  lack  of  ore.     The  form  in  which  the  gold 
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occurs  i.s  not  known.  The  75-ton  mill  that  wa.s  erected 
in  1912  was  an  all-sliming  cyanide  plant  constructed 
by  the  A.ssociated  Milling  Co.  for  treating  the  ores  from 
the  White  Caps  and  other  Manhatt.in  properties.  This 
mill  was  operated  successfully  for  a  year,  during  which 
time  an  average  extraction  of  92'r  was  obtained.  As 
already  stated,  the  oxidi;;ed  zone  in  these  properties 
extended  only  to  a  depth  of  about  150  ft.  When  this 
point  wa.s  reached,  it  was  found  that  an  extraction  of 
over  50^r  could  not  be  .secured  l)v  the  simple  cyanide 
treatment,  and  conse(|uently  the  mill  was  forced  to  sus- 
pend operations  in  June,  191.3. 

Then  followed  a  period  during  which  various  efforts 
were  made  to  discover  some  method  of  treating  the.se 
ba.se  ores.  Samples  were  sent  to  metallur.irist.M  and  ore- 
tenting  companies,  but  the  results  of  their  te«ts  were 
apparently  unsatisfactory.  Since  the  oxidi/ed  ore  could 
be  readily  treated  by  cyanide,  the  idea  of  a  preliminan,' 
oxidizing  roaAt  whu  one  of  the  first  to  be  investigated. 

'A  n«"w  mill  vmbodylnK  Ihio  process  has  lately  h«>«>n  put  In 
operation 


However,  because  of  conditions  which  will  be  explained 
later,  these  roasting  tests  were  failures.  In  June.  1915. 
I  took  over  the  control  of  the  White  Caps  mine,  and 
exhaustive  experimental  work  was  begun,  which  finally 
ended  in  a  satisfactory'  solution  of  the  problem. 

The  accompanying  table  gives  a  t.'.-pical  analysis  of  the 
low-grade  ore:  After  many  tests  it  was  found  that  the 
stibnite  carried  a  small  amount  of  gold,  usually  ranging 
from  a  trace  to  $2  per  ton.  The  realgar  carried  more 
low-grade  ore.  After  many  tests  it  was  found  that  the 
average  of  the  ore.  Most  of  the  gold  apparently  is 
associated  with  a  fine-grained  black  mineral  which  has 
not  been  identified.  Tests  for  tellurium  or  selenium 
gave  negative  results.  We  were,  therefore,  forced  to 
resort  to  the  "cut-and-try"  method  of  attacking  thi 
problem,  until  sufficient  data  could  be  collected  to  suk 
gest  a  more  scientific  mode  of  procedure. 

The  first  work  was  done  on  the  raw  ore,  and  th' 
following  results  were  obtained:     Flotation  tests  with 


WHITE  CAPS  PLANT.  LOOKING   NORTH.   SHOWING 
TOPOGRAPHY    I  F    JIANH.VTTAN    DI.STRICT 

various  oils,  with  and  without  preliminary  sulphidizin 
gave  negligible  results;  the  sulphides  could  be  readi 
floated,   but  the  gold  content  of  the  concentrates  w. 
little  higher  than  that  of  the  tailings;  gravity  concentra 
tion    gave    similar    results;    amalgamation    gave    lov 
extraction,  with  fouling  of  the  mercury.     The  followinj 
cyanide    tests    gave    unsatisfactory     results:       Simpli 
cyanide  treatment,   with   various   amounts   of   cyanid« 
alkali  and   lead   salts;   the  bromocvanide  process:   pre 
liminary  treatments  with  caustic  soda,  sodium  sulphide 
.sodium  thiosulphate,  cuprous  thiosiilphatc    and  sotliur 
sulphite;  the  sodium-sulphide  treatment'  of  cyanide  tail 
ings;    cyanide    treatment    of    flotation    tailings;    and 
aluminum-caustic    soda    desulphurizing,     followed     bj 
cyanide  treatment. 

Conclusions  hiom  the  Tests 

From  the  above  test.s  the  following  conclusion.s  wen 
drawn:  (1)  The  gold  is  i.ot  in  a  free  sate,  since  i 
cannot  be  amalgamatod  nor  dissolved  by  cyanide  evei 
after  the  arsenic  and  antimony  sulphides  are  remnvei 
by  flotation  or  !>>■  preliminary  treatment  with  alkalin 
sulphides;  <2)  the  gold  is  probably  not  associated  wit 
the  sulphides,  nor  combined  as  a  telluride,  as  both  grav 

•'Iimorlbed   by   W     R    Friiltninnn     Dull     127.    I     M     M.    Apr.    I 
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ty  concentration  and  flotation  were  unsuccessful;  (3) 
t  is  possible  that  the  gold  is  combined  with  the  man- 
ganese, but  there  is  not  enough  data  at  present  to 
varrant  any  definite  conclusion;  (4)  it  is  known  that 
irsenic  and  antimony  sulphides  and  manganese  com- 
)ounds  are  all,  under  some  conditions,  detrimental  to 
;yanide  treatment  and  also  that  roasting  is  the  common 
nethod  of  handling  these  substances. 

The  calcines  from  an  ordinary  oxidizing  roast  at  a 
;emperature  of  1500°  F.  yielded  less  than  50%  extrac- 
;ion    to    cyanide    treatment.      The    calcines    contained 
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noxidized  antimony  sulphide.  Addition  of  lead  acetate 
/as  of  little  benefit.  Treatment  with  caustic  soda  and 
horough  water  washing,  followed  by  cyanide  treat- 
lent,  gave  better  results,  bui,  the  process  was  not 
ommercially  feasible.  Chlorination  was  not  considered 
racticable,  because  of  the  limestone  gangue. 

Specimens  of  pure  stibnite  were  then  roasted,  and 
he  following  conditions  observed:  The  oxidation  of 
he  stibnite  was  slow  below  a  temperature  of  800°  F., 
ut  at  this  point  the  oxidation  became  rapid,  and  fusion 


took  place  at  850°  F.  After  fusion,  complete  oxidation 
did  not  take  place  during  eight  hours  of  continuous 
rabbling  at  a  temperature  of  1600°  F. 

By  careful  temperature  control,  it  was  possible  to 
oxidize  the  stibnite  completely  in  six  hours.  This  same 
procedure  was  followed  with  the  ore,  and  good  results 
were  obtained  by  cyanide  treatment  of  the  calcines. 
Pure  stibnite  added  to  a  duplicate  of  the  above  test 
lowered  the  extraction  nearly  50%.  However,  a  roast 
of  six  hours  under  Manhattan  conditions  would  be  ex- 
pensive, and  such  accurate  temperature  control  would 
be  almost  impossible. 

It  was  found  that  stibnite  was  very  slightly  soluble 
in  a  pure  dilute  cyanide  solution,  but  readily  soluble 
in  a  caustic  alkaline  solution.  Consequently,  by  keeping 
the  temperature  below  1050°  F.  (the  decomposition 
point  of  calcium  carbonate)  the  formation  of  caustic 
lime  could  be  avoided  and  it  would  be  possible  to  treat 
the  ore  with  practically  a  neutral  cyanide  solution, 
which  would  not  dissolve  the  antimony  sulphide.  The 
ore  was,  therefore,  given  a  one-hour  roa.st  under  the 
above  conditions,  and  agitated  in  a  neutral  2-lb.  cyanide 
solution  for  one  hour.  An  extraction  of  90%  with  a 
cyanide  consumption  of  less  than  i  lb.  was  the  result. 

Leaching  tests  were  next  tried  on  the  same  tj'pe  of 
calcines,  and  it  was  found  that  practically  the  same 
extraction  could  be  secured  by  leaching  a  four-mesh 
product  for  15  hours.  A  series  of  tests,  re-using  the 
same  solution  after  zinc  precipitation,  showed  no  fouling 
of  the  solution  and  no  difficulties  in  precipitation.  Due 
to  the  excess  of  calcium  sulphate  formed  during  the 
roast,  the  slimes  settle  rapidly  without  the  use  of  lime. 
After  these  results  had  been  fully  verified,  plans  were 
drawn  up  for  the  150-ton  mill,  the  details  of  the 
process  being  given  in  the  accompanying  flow  sheet. 

From  roasting  tests  made  on  the  ore  by  the  Wedge 
Mechanical  Furnace  Co.,  it  is  estimated  that  the  fuel-oil 
consumption  will  be  less  than  4  gal.  per  ton.  On  this 
basis  the  total  milling  cost,  including  crushing,  roasting 
and  cyaniding,  will  be  approximately  $2  per  ton.  The 
extraction  should  be  about  90%.  I  take  this  opportunity 
to  acknowledge  the  valuable  assistance  rendered  by  D. 
B.  Bradner,  whose  untiring  work  developed  the  data 
from  which  a  solution  of  the  metallurgical  problem  of 
the  White  Caps  ore  was  possible. 


Platinum  Metals  Co.  Not  Employed 
on  Government  Work 

Because  of  reports  that  the  Platinum  Metals  Co.  of 
Philadelphia,  Penn.,  is  testing  platinum-bearing  mate- 
rials for  the  Government,  the  U.  S.  Geological  Survey 
has  pointed  out  that,  although  the  Survey  is  studying 
the  platinum  deposits  of  the  United  States,  it  has  sent 
no  materials  to  the  Platinum  Metals  Co.  for  testing. 
Furthermore,  it  has  not  investigated  the  so-called 
"amagnite  process"  for  saving  platinum,  though  it  has 
received  a  few  samples  of  so-called  "amagnite"  from 
the  company.  Included  in  the  advertising  matter  issued 
by  this  company  is  a  copy  of  a  letter  addressed  to  the 
Survey's  specialist  on  platinum  by  the  company  itself; 
the  Geological  Survey  announced  that  no  statement  in 
this  letter  is  indorsed  by  a  Government  official,  even 
if  this  impression  may  be  created. 
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Industrial  Uses  of  Antimony' 


BY  K.  C.  Lit 


The  industrial  applications  of  antimony  are  prin- 
cipally as  an  alloy,  the  three  most  important  be- 
ing babbitt  meted,  type  metal  and  Britannia 
metal.  Antimony  compounds,  especially  the  ox- 
ides, are  used  in  enameling  and  as  pigments;  the 
sulphide  is  extensively  used  in  coloring  and  in 
vulcanizing  rubber. 


ANTIMONY  is  one  of  those  metals  which  have 
been  brought  into  great  prominence  by  the  de- 
plorable war  now  raging  in  Europe,  but  apart 
from  its  destructive  uses  in  warfare  it  has  numerous 
other  uses  which  have  proved  beneficial  to  commerce 
and  to  mankind  generally.  I  shall  discuss  the  latter  in 
detail  beginning  with  the  better-known  uses  and  passing 
on  to  those  which  are  not  so  well  known.  Pure  anti- 
mony is  hard  but  brittle  and  on  that  account  cannot  well 
be  used  alone  for  manufacturing  purposes.  It  there- 
fore is  commonly  employed  as  an  ingredient  of  certain 
alloys.  The  principal  uses  of  antimony  may  be  enum- 
erated as  follows : 

1.  Babbitt  Metal  The  best  known  of  the  antimony 
alloys  is  what  is  generally  known  as  bearing  or  babbitt 
metal.  This  is  an  alloy  composed  of  tin,  antimony  and 
copper  mixed  together  in  varying  proportions  depend- 
ing upon  the  amount  of  pressure  likely  to  be  brought 
to  bear  upon  the  metal.  As  its  name  indicates,  it  is 
used  for  making  machine  bearings,  the  qualities  of 
which  should  be  hardness,  toughness,  and  smoothness. 
The  antimony  gives  the  necessary  hardness,  while  the 
tin  and  copper  render  the  metal  tough,  and  enable  it 
to  take  on  a  smooth  surface.  A  large  number  of  com- 
positions for  babbitt  metal  have  been  given  in  books 
and  papers,  and  I  will  cite  only  one  or  two. 


BABBrXT    OR 

WHITE 

METAUS 

Sb 

Pb 

Sn 

Cu 

Ij«ht  loads 

12^, 

80% 

51 

»'■; 

90% 

l<)''r 

76'-;, 

8'o 

Heavy  a»l™ 

18% 

71% 

io<5 

Light  a»l™ 

77% 

17% 

Very  hard  mptal 

16  5% 

12% 

Magnolia  inrtat 

83  5% 

2.  Type  Metal.  Next  to  babbitt  metal  in  importance 
comes  the  well-known  alloy  called  type  metal.  This  is 
a  composition  of  lead,  antimony,  and  tin.  Type  metal 
rtiu.st  have  the  type  clear-cut  and  of  sufficient  hardness 
to  resi.st  the  pressure  of  printing.  The  antimony  gives 
the  nece.ssary  hardness  and  also  helps  to  perfect  the 
molding  of  the  letters.  The  usual  formulas  of  this 
alloy  are  given  in  the  accompanying  table. 
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5.  Britannia  Metal.  A  third  alloy  of  antimony  which 
is  fairly  well  known  is  that  named  Britannia  metal. 
It  is  an  alloy  consisting  of  tin  and  antimony  containing 
up  to  20%  of  antimony  with  small  percentages  of  cop- 
per or  other  metals.  The  metal  is  used  for  making 
teapots,  spoons  and  various  other  articles  for  domestic- 
use.  In  this  alloy  antimony  is  again  used  for  its  hard- 
ening effect,  and  probably  also  because  it  is  practically 
a  non-oxidizing  metal  and  renders  the  alloy  less  sus- 

COMPOSITIONS  OF  BRITANNIA  METALS 

Sb           Pb           Sn  Cu  Zn 

EnKlish 10%         ....         86%  1%  3': 

Best 10%         90% 

German      9%          84%  2%  5' 

German  (for  castings)      64'';                           10%  I0<"c  6', 

ceptible  to  rust.  The  compositions  mentioned  in  the 
table  are  common,  but  there  are  many  others  with  only 
slight  variations. 

I  canvassed  a  number  of  antimony  consumers  for 
the  purpose  of  ascertaining  what  use  they  made  of 
antimony  and  the  information  elicited  by  these  inquiries 
may  prove  interesting. 

Minor  Applications  of  Antimony 

^.  Battery  Plates.  Several  manufacturers  of  accumu- 
lators and  storage  batteries  use  antimony  in  the  manu- 
facture of  the  grid  or  framework  of  the  battery  plates. 
The  antimony  is  mixed  with  lead  in  varying  proportions 
according  to  the  class  of  work  for  which  the  batterj'  is 
used.  The  addition  of  antimony  serves  a  double  pur- 
pose: It  strengthens  the  framework  and  at  the  same 
time  reduces  the  weight  slightly. 

5.  Toys.  Antimony  is  used  to  some  extent  in  toy 
making,  and  one  toy  maker  stated  that  antimony  was 
used  for  the  following  reasons:  "Toys  cast  of  pure 
lead  are  heavy  and  bend  easily.  By  adding  antimony  the 
weight  is  reduced  and  the  strength  is  increased  to  such 
an  extent  that  the  toys  can  be  made  thinner,  thus  using 
less  material.  From  3  to  25%  of  antimony  may  be 
used." 

6.  Siphon  Tops.  Another  inquiry  brought  out  the 
fact  that  antimony  is  used  to  harden  the  tin  employed 
in  the  manufacture  of  siphon  tops. 

7.  Cable  Covering.  I  have  recently  been  informed 
that  a  large  Canadian  concern  has  carried  out  a  series 
of  experiments  to  determine  whether  antimony  could  l* 
used  instead  of  tin  in  the  manufacture  of  lead-covered 
electric  cables.  It  is  said  that  these  experiments  havt 
been  successful,  and  if  so,  it  means  the  opening  up  of 
a  new  field  for  antimony.  The  substitution  of  antimony 
for  tin  always  lends  to  a  large  reduction  in  cost. 

S.  Shrapnel.  Antimony  at  present  is  most  extensively 
employed    in    the    manufacture   of   ammunition.      It    it 
used  in  the  making  of  chilled  shot  as  well  as  for  niosl 
bullet  mixtures.     Its  chief  purpose  is  as  a  hardenin 
agent.     In  shrapnel  bullets  lead  is  required  to  give  tl 
nece.ssary  weight,  and  antimony  is  added  to  make  tl 
bullets  sufficiently  hard  to  withstand  the  shock  caus< 
by  the  explosion  of  the  shell.    The  amount  of  antimoB 
is  from  12  to  25%.     An  18-lb.  .shrapnel  shell  contail 
about  8  lb.  of  bullets,  the  composition  of  the  bullei 
being  about  82 <  parts  lead  to  12}  parts  of  antimony 
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There  is  therefore  about  1  lb.  of  antimony  in  an  18-lb. 
shell.  When  one  considers  the  millions  of  shrapnel 
shells  that  are  being  made  at  present,  one  can  easily 
understand  the  present  activity  in  antimony. 

9.  Hard  Lead.  Antimonial  lead,  or  "hard  lead,"  is  now 
being  extensively  used  in  acid  works  in  making  pumps 
and  pipes,  and  is  also  replacing  soft  lead  in  the  lining 
of  acid-proof  chambers.  Other  uses,  as  for  coffin  metal, 
etc.,  of  less  importance,  are  omitted  here. 

Uses  of  Antimony  Compounds 

1.  Antimony  White  Oxide.  A  large  number  of  ex- 
periments have  been  carried  out  with  the  object  of 
substituting  antimony  oxide  for  tin  oxide  in  the  making 
of  enamels.  The  experiments  were  in  the  beginning 
not  especially  encouraging,  but  ultimately  it  was  found 
that  antimony  oxide  could  be  used  with  success.  In 
order  to  produce  a  satisfactory  antimony-oxide  enamel 
much  greater  care  must  be  exercised  than  in  the  case 
of  tin-oxide  enamels.  This  extra  care  is  rendered  neces- 
sary, first  because  of  the  difficulty  of  controlling  the 
;olor;  second,  because  of  the  liability  of  dark  specks 
to  appear;  and,  third,  because  of  the  danger  of  poison- 
ing. The  whole  subject  of  antimony-oxide  enamels 
was  ably  discussed  in  a  paper  read  before  the  American 
Ceramic  Society  in  February,  1915,  at  Detroit,  by  Prof. 
Bomer  F.  Staley.  I  take  the  liberty  of  quoting  a  sum- 
nary  of  his  paper:  "Oxide  of  antimony  enamels  of 
jood  gloss  can  be  made  from  three  types  of  formulas; 
(1)  The  high  boric  oxide,  no  lead  type;  (2)  the 
nedium  boric  oxide,  no  lead  type;  (3)  the  low  boric 
jxide,  lead-bearing  type.  With  reference  to  color,  oxide- 
)f -antimony  enamels  contain  three  color  components: 
(1)  Tan,  probably  duo  to  sulphur  and  fading  as  the 
imelting  continues;  (2)  a  yellow,  due  to  lead  oxide  and 
oersistent;  (3)  a  blue,  due  to  combination  of  antimony 
jxide,  boric  oxide,  calcium  and  fluorine,  which  grows 
nore  intense  as  smelting  continues.  Opaque  whites  are 
jroduced  by  controlling  the  heat  treatment  and  com- 
josition  so  that  the  tan  and  yellow  are  neutralized 
)y  the  blue.  The  dark  specks  in  antimony-oxide  enam- 
)ls  are  due  to  contamination  with  organic  or  metallic 
lirt  after  the  enamel  is  smelted.  The  remedy  for  this 
s  extreme  cleanliness." 

Sulphide  Used  in  Rubber  Industry 

2.  Antimony  Sulphide.  Rubber  vulcanizing  is  a  process 
n  which  there  is  an  increasing  demand  for  an  antimony 
:ompound.  Vulcanized  rubber  is  used  for  various  pur- 
poses, chief  of  which  is  the  insulation  of  electrical  con- 
tactors. The  red  trisulphide  of  antimony  is  fused  with 
ulphur,  thus  being  converted  into  pentasulphide.  The 
jroduct  is  dissolved  in  a  solution  of  sodium  sulphide, 
ind  on  the  solution  being  evaporated  the  pentasulphide 
rystallizes  out  as  a  red  powder.  In  the  vulcanizing 
)rocess  this  powder  parts  with  the  excess  of  sulphur 
md  is  reduced  again  to  the  trisulphide,  which  mixes 
nechanically  with  the  rubber,  giving  a  red  color. 

3.  Pigments.  Still  another  field  in  which  antimony 
compounds  have  been  used  is  in  the  manufacture  of 
)igments  or  paints.  Many  different  colors  and  shades 
)f  color  are  obtained  from  antimony  compounds.  When 
■oasting  furnaces  (as  in  Herrenschmidt's  method)  are 
ised  for  antimony  smelting,  trioxide  of  antimony  is 
'ormed  as  a  fine,  white  powder  in  the  flues  and  dust 


chambers  of  the  furnaces.  It  may  be  collected  in  this 
form  and  used  as  a  pigment  without  further  treatment. 
This  product  is  commonly  called  "antimony  white." 
This  paint  can  withstand  the  action  of  water,  is  durable 
for  outside  work,  is  non-poisonous  and  comparatively 
cheap. 

"Antimony  black"  is  a  pigment  used  for  bronz- 
ing metals  and  plaster  casts.  It  is  metallic  antimony 
which  has  been  deposited  electrically  or  chemically  as 
a  fine  powder  from  a  solution  containing  antimony. 
A  fine  vermilion  color  is  obtained  by  precipitating  the 
red  trisulphide  of  antimony  from  solution,  with  sul- 
phuretted hydrogen.  As  a  pigment  the  antimony 
vermilion  is  in  many  ways  superior  to  red  oxide  of  lead, 
red  chromate  of  lead,  or  mercury  vermilion.  Antimony 
vermilion  is  a  pigment  specially  suited  for  oil  painting, 
and  its  low  cost  and  covering  power  render  it  advan- 
tageous for  carriage  and  house  painting.  A  yellow 
pigment  is  produced  by  the  slow  oxidation  of  antimony 
sulphide.  This  is  called  "antimony  yellow."  Various 
shades  of  yellow  can  be  obtained  by  mixing  different 
proportions  of  antimony  yellow  with  other  mineral 
compounds. 

.4-  Glass  Making.  When  antimony  tetroxide  is  fused 
with  antimony  sulphide  in  suitable  proportions,  the  re- 
sulting product  is  the  trioxide,  which  always  contains 
more  or  less  of  the  sulphide.  The  color  of  the  impure 
trioxide  varies  according  to  the  quantity  of  sulphide  it 
contains.  This  is  known  as  "antimony  glass"  and  is 
used  as  a  coloring  matter  in  glass  making  and  in  the 
preparation  of  the  yellow  background  and  of  carnation 
in  the  decoration  of  pottery. 

5.  Safety  Matches.  Still  another  antimony  compound 
is  used  in  the  process  of  making  safety  and  wax 
matches,  as  well  as  in  the  composition  put  on  the  side 
of  the  box  for  the  purpose  of  striking  the  matches. 
The  heads  of  the  matches  contain  about  39r  of  the 
trisulphide  of  antimony,  while  the  composition  on  the 
box  contains  about  8%  of  the  same  material.  The 
antimony  trisulphide  used  is  in  the  form  of  powdered 
antimony  crude. 

There  are  several  other  uses  to  which  antimony  and 
antimony  compounds  may  be  put,  but  these  have  not 
attained  sufficient  commercial  importance  to  warrant 
their  discussion  at  present. 


Employer's  Liability  m  Arizona 

By  A.  L.  H.  Street* 

Under  the  Arizona  statute  an  employer  is  liable  for 
injury  sustained  by  his  employee,  regardless  of  negli- 
gence, if  the  employee  was  not  himself  at  fault.  The 
supreme  court  of  the  state  recently  affirmed  judgment 
in  favor  of  a  mine  employee  who  was  injured  by  the 
escape  of  compressed  air  used  in  ventilating  the  mine, 
when  he  opened  a  valve  under  circumstances  which  in- 
volved no  contributory  negligence.  (Inspiration  Con- 
solidated Copper  Co.  vs.  Mendez,  166  Pacific  Reporter, 
278.)  The  law  is  upheld  as  being  a  valid  measure,  sub- 
ject to  exemption  of  liability  where  the  injured  em- 
ployee has  been  guilty  of  contributory  negligence  or 
has  disregarded  plain  warning  of  danger  given  him  by 
his  employer. 


'Attorney  .it  law,  820  Security  Blilgr.,  Minno.ipolis.   Minn. 
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Collahuasi  La  Grande  Copper  Mines, 
Tarapaca  Province,  Chile 


BY  PAUL  T.  BRUHL- 


The  Collahuasi  La  Grande  mines,  oivned  by  a 
French  company,  are  in  a  rugged  region  of  the 
Andes,  at  about  16,000-ft.  altitude.  Igneous 
rocks  predominate  and  lodes  are  generally 
faulted,  the  dip  varying  considerably.  Orebodies 
are  irregularly  distributed  lenses  or  chimneys. 
High-grade  ore  carries  22.5%  Cu,  but  during  the 
war  ll^c  ore  yields  a  profit.  Simple  concentra- 
tion is  now  employed,  but  it  is  believed  that 
flotation  might  render  available  large  deposits  of 
•i',   copper  ores. 

THE  Collahuasi  La  Grande  mines  are  situated  in 
the  province  of  Tarapaca,  Chile,  aljout  50  km.  by 
rail  north  of  the  important  seaport  of  Antofagasta, 
and  are  under  the  direction  of  thp  Societe  Francjaise 
des  Klines  de  Cuivre,  a  French  company  with  head  offices 


are  extinct.  Andesites,  porphyries  and  felspathic  rocks 
are  the  principal  formations  in  the  district.  The  lodes 
are  usually  faulted  at  points  where  they  are  traversed 
by  dikes  of  quartzose  porphyry,  diabase  and  diorite. 
which  in  general  have  a  northeasterly  strike.  The  ore- 
bodies  are  irregular  in  occurrence,  and  are  usually  ir 
the  form  of  great  lenses  or  rich  chimneys,  some  of  the 
latter  containing  perhaps  a  thousand  tons  of  35 "^r  ore 
The  various  lodes  dip  and  strike  at  different  angles 
and  the  same  lode  may  dip  in  opposite  directions  with- 
in a  short  vertical  distance.  The  entire  district,  foi 
a  few  miles  round  the  principal  claims,  shows  surfac< 
indications  of  copper,  and  numerous  prospecting  shaft; 
have  been  sunk,  but  without  disclosing  deposits  of  value 
Some  of  the  samples  taken  a  few  feet  below  the  outcrof 
assayed  between  20  and  30'^f  copper,  but  as  the  on 
deteriorated  in  grade  at  shallow  depth,  further  sinkinji 
was  abandoned.  There  is  a  well-defined  silver-bearinjj 
lode  near-by,  which  was  worked  about  15  years  ago,  tht 


Uh- 


OLCA    VOLC.\.\0,    .\LTlTL'|)i:    17.!"iOO    [''T .    I.\    I'luni.NCl':    til--  MW  i;.\  1' AiA.   ill'M-: 


in  Paris.  A.i  the  mines  are  at  an  altitude  of  nearly 
16,000  ft.,  the  trip  is  best  made  in  three  stages.  The 
first  stop-over  is  at  Calama  (8000  ft.)  and  the  second  at 
Ollagiie  (12,000  ft.t.  It  is  unwiso  for  a  man  not  ac- 
customed to  high  altitudes,  even  though  ho  be  physically 
fit,  to  he  impelled  by  the  desolation  of  a  dusty  landscape 
and  the  many  inconveniences  of  the  hotels  to  make  the 
journey  a  continuous  one,  for  if  th.'it  be  attempted  he 
lays  him.self  open  to  a  possibly  fatal  attack  of  puna, 
or  mountain  .sickness. 

The  .Mcener>'  at  the  mines  i.-<  wild  and  rugged,  and 
.■similar  to  that  of  some  parts  of  the  State  of  Nevada. 
The  vegetation  consists  of  semicircular  tufts  of  a  coarse 
grass,  and  in  the  warmer  months  a  few  small  flowering 
p1ant.s  are  found  in  the  valleys.  In  the  district  are  live 
volcanoes,  ranging  in  height  from  17.000  to  20.000  ft. 
Three  of  them  are  active,  as  they  emit  fumes,  and  two 

•C«re  of  .NevnHn  ron.«oll(l«l«-il  ropp«>r  To.   MrOIII.   .N>v. 


hand-picked  ore  being  carted  for  treatment  to  a  II 
stamp  mill.  The  average  of  a  number  of  samples  whic 
I  took  in  the  old  workings  was  2  oz.  of  silver  per  to 
and  a  selected  specimen  assayed  14  oz.  of  silver,  wit 
a  trace  of  gold.  A  high-grade  sulphur  deposit  is  work* 
on  the  northern  slope  of  the  volcano  of  Olca,'  east  < 
which   mountain   lie  extensive   "bad   lands." 

The  following  ores  of  copper  are  found  in  the  mini 
of  the  district:  Silicate  of  copper,  copper  glance,  bo 
uite,  chalcopyrite,  brochantite.  cuprite,  tenorite  ai 
olivenite.  Native  copper  has  also  been  found,  but 
unimportant  quantities.  Prior  to  the  war  only  tl 
deposits  assaying  18'.  copper  were  considered  profi 
able;  contracts  were  made  later  for  IKc  orea. 
typical  analysis  of  the  high-grade  ore  is:     Cu,  22.591 

I  'Thp  sulphur   ilriMWlt    wbs  nientlonrd.  mid   Ih'  ."ummit   of  t 
vi.liBnii  llluslrBted.  in  the  •Journal."  pp.  28!'-.">3    Auk    UV  ini6. 


November  24,  1917 


ENGINEERING  AND   MINING   JOURNAL 


911 


>iO,,  49.5;  Fe,0„  7.9;  AlO,,  1-5;  CaO,  1.25;  S,  3.85, 
noisture,  1.25 ;  Ag,  9.8  oz. ;  Au,  0.1  oz.  The  ore  in  one 
f  the  mines  at  times  assayed  2^,  Mn,  and  in  another 
5%  Fe,0,. 

The  ancient  method  of  mining  was  of  the  crudest 
escription,  consisting,  of  a  network  of  burrowings  in 
he  richest  portions  of  the  lode.  At  present,  overhand 
toping  is  practiced  in  an  orderly  and  methodical  way. 
'he  drums  at  the  primitive  shafts  are  vertical,  and 
otated  by  mules  harnessed  to  horizontal  beams  fixed 
t  the  base  of  the  drum.  The  modern  shafts  are 
quipped  with  steam-driven  hoists.  Elaborate  pumping 
istallations  are  unnecessary,  and  little  timber  is  re- 
uired,  especially  in  the  upper  levels,  where  the  ground 
!  frozen  for  many  months  in  the  year.  In  the  early 
ays  the  ore  was  carted  over  the  company's  road  to  the 
ort  of  Iquique.  A  branch  line  from  the  Antofagasta  & 
Olivia  Ry.  now  runs  directly  below  the  bins.    The  con- 


MARITATA,    OR   HAND    JIG.    USED    AT   THE 
COLLAHUASI  MINES,   CHILE 

act  system  at  first  in  vogue  has  been  replaced  by  a 
stem  of  piecework.  Men  working  in  ore  are  paid 
much  per  ton  of  ore  placsd  at  the  surface;  men  in 
trren  ground  so  much  per  running  meter,  and  bonuses 
e  given.  Shift  pay  is  inadvisable  underground  unless 
ere  is  ample  supervision.  The  Boliviano  is  the  most 
itable  miner,  as  he  is  accustomed  to  high  altitudes 
id  is  a  steadier  worker,  and  more  easily  handled,  than 
e  independent  Chileno.  The  government  stipulates 
e  proportion  of  Chilean  labor  to  be  employed. 

Recovery  by  Concentration  Is  Low 

An  aerial  tramway  connects  the  main  shaft  and  dump 
ith  the  mill,  which  is  situated  over  the  hill  in  the 
.lley  beyond.  On  the  dumps  are  about  90,000  tons  of 
'%  copper  ore.  The  mill  has  a  simple  flow  sheet,  the 
uipment  consisting  of  crushers,  jigs,  Wilfley  tables, 
id  Frue  vanners.     The  heads  ran  about  8^f    Cu,  the 


tailings  4  to  5<^c  Cu,  and  the  concentrates  20  to  25% 
Cu.  The  recovery  could  undoubtedly  be  improved  by 
fine  grinding  of  the  jig  tails  and  table  middlings,  and 
sending  them,  together  with  the  vanner  slimes,  through 
a  flotation  machine.  Preliminary  tests  .showed  that  the 
copper  content  of  the  tailings  could  be  rpduced  to  0.75^^ . 
There  is  a  good  deal  of  impregnated  quartz  assaying  4 
to  6S,  Cu,  which  it  is  impossible  to  concentrate.  The 
plant  had  to  be  closed  down  owing  to  the  scarcity  of 
llareta~or  yareta,  fungus  conlillerensis—a  fuel  of  fair 
calorific  value  but  high  in  ash.  The  installation  of  oil 
burners  beneath  the  boilers  has  permitted,  I  am  told, 
resumption  of  milling  activities.  The  dumps  have  been 
sorted  over  roughly  from  time  to  time,  and  the  product 
has  been  treated  on  maritatas  or  hand  jigs.  Sorting  is 
best  carried  out  in  the  spring  and  summer  months,  as 
during  the  thaw  the  sulphide  particles,  which  have  been 
fractured  during  the  winter,  fall  away  from  the  gangue. 
For  this  reason  the  dumps  are  said  to  "grow." 

In  two  of  the  qiiebradas  or  valleys  are  old  slag  heaps 
and  small  reverberatory  furnaces,  said  to  have  been 
erected  in  the  early  days  of  the  Spanish  conquest,  but 
I  do  not  consider  this  likely,  owing  to  the  remoteness 
of  the  region  and  the  modern  design  of  the  furnaces. 
The  slag  assays  from  3  to  4%  Cii.  which  is  not  bad 
practice,  considering  the  poor  quality  of  the  fuel.  It 
is  hand-jigged  to  give  a  17';c  product,  11%  of  which 
is  in  the  form  of  metallics. 

Sampling  of  the  Ore 

Each  car  is  loaded  with  about  260  sacks  of  ore,  with 
a  total  weight  of  20  to  21  tons.  When  the  carload 
comes  solely  from  the  yard  crusher,  every  twelfth  sack 
is  set  aside  for  the  sample.  At  times,  however,  a  load 
may  consist  of  ore  from  three  different  mines,  as,  for 
example:  Mine  A,  160  sacks;  mine  B,  60  sacks;  mine 
C,  40  sacks.  Twelve  sacks  are  taken  of  each  lot.  Mine 
A  sample  is  reduced  by  hand  to  6  sacks,  mine  B  to  21 
sacks,  mine  C  to  H  sacks,  and  the  correct  amount  by 
weight  goes,  after  reduction  to  1-in.  size,  to  a  small 
automatic  sampler.  A  relatively  larger  initial  sample 
is  taken  from  mines  B  and  C  than  from  mine  ,4,  be- 
cause the  sacks  from  them  contain  ore  of  varying  grade. 
The  assay  values  as  determined  it  the  mine  agree 
reasonably  closely  with  those  resulting  from  a  sample 
taken  in  Europe.  The  ore  sent  in  by  contractors  is 
handled  in  the  same  way,  10 "^o  of  the  sacks  being  re- 
served for  sample.  Ore  trammed  in  from  the  main 
shafts  is  scoop-sampled  as  it  enters  the  bins.  When  a 
contractor  employed  at  jigging  the  dumps  wished  to 
make  a  consignment,  a  sample  was  taken  at  the  dumps 
by  quartering  lO^r  of  the  cans,  which  were  not  takeii 
at  random,  but  so  selected  as  to  give  a  fair  and  repre- 
sentative sample.  This  first  sampl2  was  taken  to  see 
whether  the  picked  ore  and  the  jig  concentrates  were  of 
high  enough  grade.  If  the  assay  proved  to  be  satisfac- 
tory, the  ore  was  weighed  and  passed  to  the  bins,  where 
a  second  sample  was  taken  as  a  check  on  the  first  and 
as  a  safeguard  against  the  addition  of  poor  ore  after 
the  first  sample  had  been  obtained.  The  two  assays 
agreed  closely. 

To  sample  the  unsacked  ore  loaded  from  the  bins  into 
gondola  cars,  a  slot  4  in.  square  (large  enough  to  take 
the  largest  piece  of  ore),  was  cut  in  the  floor  of  the 
chute  and  provided  with  a  three-sided  baffle  and  a  small 
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chute  leadinp  to  the  sampling  floor.  By  this  means  10 
to  20'^c  of  the  ore  can  be  taken  for  the  sample,  de- 
pending on  the  rapidity  of  loading.  Crude  as  the 
method  undoubtedly  is,  it  nevertheless  yields  aatisfac- 
tor>-  results  for  a  big  shipment.  The  cyanide  method 
was  used  in  making  the  copper  determinations,  except 
in  the  case  of  the  ores  from  one  of  the  mines  when 
interfering  elements  were  present.  The  monthly  com- 
posite sample  of  the  ore  despatched  for  shipment  was 
assayed  by  both  the  cyanide  and  iodide  methods. 

Bookkeeping  in  the  Technical  Department 

Four  books  are  used.  No.  1  is  the  "metal  book," 
which  states  day  by  day  the  weight  of  ore  brought  in, 
from  where  and  by  whom,  together  with  the  assay 
value.  The  book  enables  one  to  see  at  once  the  month's 
output  on  any  particular  date,  and  also  the  quantity 
of  ore  despatched.  Book  No.  2  his  a  numbered  page 
for  each  miner,  which  is  subdivided  as  follows:  Tons 
of  ore ;  meters  driven ;  a  number  referring  to  book  No. 
."?;  price;  and  sum  earned.  Book  No.  .3  contains  in  the 
opening  pages  the  contracts  for  "meters  driven,"  and, 
further  on,  the  tons  of  ore  sent  in  by  each  cuadrilla 
or  gang.  It  contains  the  total  work  done  and  sum 
earned  by  the  gang.  The  sum  to  the  credit  of  each 
individual  member  is  entered  in  book  No.  2.  The  page 
is  subdivided  as  follows:  Names  c.f  cuadrilla;  tons  of 
ore;  price;  total;  a  number  referring  to  book  No.  1; 
and  the  number  of  each  man  in  book  No.  2.  Book  No. 
4  gives  in  alphabetical  order  the  name  and  number  of 
each  miner  in  book  No.  2. 

The  monthly  cost  sheet  is  presented  in  the  following 
way  Leaf  (A)  total  exploratory  work;  (B)  total 
costs  of  mine  "X";  (C)  total  costs  of  main  ore  yard 
per  ton  of  ore;  (D)  total  costs  per  ton  placed  in  the 
yards  of  the  various  mines;  (E)  total  costs  per  ton 
placed  on  the  railway;  (F)  total  costs  per  ton  of  ore 
handled  on  the  property;  (G)  distribution  of  workshop 
expenses ;  leaf  ( H )  all  other  expenses. 

Employees  are  paid  every  two  or  three  months  so  as 
to  minimize  loss  of  time  due  to  the  celebrations  which 
go  hand-in-glove  with  payday.  Too  scrupulous  an 
ob.servance  of  the  numerous  fiestas  of  the  Spanish 
calendar  is  not  permitted;  the  officially  recognized 
holiday!!  being  the  independence  davs  of  Peru,  Bolivia 
and  Chile,  and  Christmas. 

The  climate  is  healthful,  cold  and  dry.  Carcasses  of 
animals  do  not  putrefy  on  exposure,  but,  gradually  be- 
coming desiccated,  are  scattered  by  the  wind.  Radiation 
is  sufl^ciently  intense  to  cause  the  skin  to  peel  off  at 
the  end  of  a  day's  outing.  The  snowfall  is  not  usually 
heavy,  and  the  snow  does  not  lie  long  on  the  hillsides. 
The  wind  rarely  attains  a  high  velocity,  corresponding 
in  general  to  the  figure  ."?  in  the  Beaufort  scale.'  in 
which  12  is  regarded  as  a  wind  of  hurricane  force. 
During  the  l.^  months  I  spent  in  fhe  district  it  .seldon) 
rained,  the  upper  atmosphere  being  cold  enough  to  cause 
a  precipitation  of  all  moisture  in  the  form  of  snow,  hail, 
ice  needles  or  frost.  The  last,  I  noticed,  lay  most 
thickly  on  a  granitic  formation  across  the  valley.  The 
electrical  phenomena  are  interestini^.  To  comb  or  brush 
one's  hair,  unless  it  has  been  well  wetted,  is  ut  times 


impossible.  A  dull  glow  can  be  produced  by  merely 
crumpling  a  piece  of  paper,  and  a  spark  obtained  by 
placing  a  finger  J  in.  from  a  brass  bedstead.  The  re- 
moval of  a  woolen  vest  recalls  memories  of  an  enthusi- 
astically observed  Fourth  of  .July.  At  certain  periods 
of  the  year  the  lightning  storm.s  are  both  violent  and 
dangerous;  usually,  however,  the  lightning  is  of  the 
resplandores  type — that  is  to  say  "heat  lightning" — 
close  to  the  horizon  and  in  the  vicinity  of  the  active 
volcanoes.  Earth(iuakes  are  infre(|i!ent  and  of  low  in- 
tensity. The  l)arometer  remains  generally  between  380 
and  385  mm.  (15  and  15.2  in.)  mercury  pressure.    The 
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game  in  the  district  includes  duck,  wild  geese,  part- 
ridges, an  occasional  ostrich,   rock   rabbit   and  vicuna. 

Observations  have  been  made  on  the  probable  cause-.< 
of  puna,  and  although  no  definite  con:'lusion  was  reached, 
it  was  thought  that  the  malady  develops  from  the  effect 
on  the  blood  of  the  intense  radiation.  It  is  not  due 
directly  to  altitude,  as  in  Bolivia  the  Indians  speak  of  a 
piitia  belt  above  which  no  ill  effects  are  noticed.  The 
symptoms  are  either  a  great  dizziness  or  an  agonizing 
headache,  which  may  be  relieved  by  purgatives  and  a 
few  drops  of  anuiionia  in  a  glass  of  water. 

Tarapacii  oflTers  many  attractions  to  capital.  The  cop- 
per deposits  are  of  great  extent,  and  large  nuantities  of 
ore  assay  over  5'^r.  The  sulphides  of  copper  occur  in 
siiHicient  quantity  to  justify  the  installation  of  a  large 
flotation  plant,  as  they  are  easily  floated  and  yield  high- 
grade  concentrates.  < 
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National  Rivers  nnd  Harhor.s  Congress  will  hold  its  four- 
teenth annual  convention  nt  Wnshinirton,  D.  C,  Dec.  5-7. 
Its  slogan  is  "I'sc  the  wiitorwnys  and  win  the  war." 
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Metallurgy  of  Titanium  Ferroalloys* 


Titanium  alloys  are  manufactured  from  rutile,  il- 
menite  and  titaniferous  magnetite,  the  first-men- 
tioned being  the  most  important  commercial 
source.  Extended  use  of  titanium  alloys  in  steel 
metallurgy  largely  due  to  A.  J.  Rossi.  Titanium 
acts  as  a  deoxidizer  and  denitrogenizer  and  has 
great  affinity  for  slag.  Effects  in  metallurgy  of 
iron  not  yet  clearly  established. 

IT  IS  a  singular  fact  that  whereas  in  most  instances 
a  commercially  successful  product  is  the  result  of 
the  labor  of  many  men,  the  wide  use  of  ferrotita- 
nium  is  directly  due  to  the  work  of  one  man,  A.  J.  Rossi, 
dean  of  titanium  investigators.  The  service  that  tita- 
nium in  the  form  of  its  ferroalloys  renders  to  the  iron 
and  steel  industry  is  one  that  is  becoming  more  in- 
dispensable as  the  demands  for  quality  become  more 
exacting.  A  large  industry  has  been  reared  upon  the 
exploitation  and  sale  of  such  an  alloy  and  in  another 
plant  it  is  one  of  the  principal  products  made.  T^-o  suc- 
cess of  Rossi  after  many  years  of  endeavor  is  sure  to 
reawaken  the  latent  interest  in  other  of  the  now  more 
or  less  rare  elements,  including  boron,  calcium,  stronti- 
um, barium,  zirconium  and  others. 

Elemental  titanium  has  not  been  used  to  any  extent 
but  its  alloys  have  found  far-reaching  employment  in 
the  metallurgy  of  iron  and  steel  and  in  nonferrous  work. 
Recent  developments  in  the  use  of  the  electric  furnace, 
with  its  concomitant  high  temperatures,  have  encour- 
aged the  exploitation  of  processes  for  the  reduction  of 
titanium  from  its  mineral  ores,  as  well  as  the  manu- 
facture of  titanium  alloys  on  a  large  scale. 

Rutile,  Ilmenite  and  Titaniferous  Magnetite  Are 
THE  Commercial  Sources  of  Titanium 

Titanium  is  a  constituent  which  is  characteristic  of 
certain  pyrogenetic  compounds.  The  commonest  occur- 
rences are  as  ilmenite,  FeTiO  ;  rutile,  TiO, ;  titanite, 
CaTiSiO,;  and  perofskite,  CaTiO,;  and  it  is  often  con- 
centrated in  beds  of  titanic  iron  ore.  The  source  of 
commercial  titanium  is  confined  exclusively  to  the  tita- 
nium ores,  namely  rutile,  ilmenite  and  titaniferous  mag- 
netite, the  most  important  of  which  at  present  is  rutile. 
The  known  distribution  of  rutile  in  commercial  deposits 
is  limited  indeed;  the  more  important  ones  are  confined 
to  two  localities  in  Virginia  and  one  each  in  Canada, 
Europe  and  Aul  tralia.  In  Norway  the  mineral  is  found 
as  a  large  aplitic  dike  near  Kragero  on  the  southeastern 
coast.  The  only  commercial  occurrence  of  rutile  in 
Australia  is  near  Mt.  Crawford,  but  other  non-commer- 
cial occurrences  are  known.  The  rutile  deposits  of  Vir- 
ginia are  described  at  length  by  T.  L.  Watson  and  S. 
Taber  in  a  bulletin,  "The  Titanium  and  Apatite  Deposits 
of  Virginia."  These  deposits  are  of  particular' interest 
because  of  their  scientific  and  commercial  importance 
and  are  at  present  the  only  known  workable  rutile  de- 
posits in  the  United  States.  Practically  the  entire  pro- 
duction of  rutile  in  Virginia  has  been  turned  out  by  the 
American  Rutile  Co.    n  its  mill  at  Roseland. 


A  large  number  of  binary  and  a  few  ternary  alloys  of 
titanium  have  been  investigated  by  metallographic 
methods  but  the  only  alloys  on  the  market  for  commer- 
cial consumption  are  ferrocarbon-titanium,  ferrotita- 
nium,  cuprotitanium  and  mr.nganotitanium.  The  alloys 
of  titanium  with  iron  were  the  first  to  receive  marked 
attention,  and  of  late  years  their  u.se  has  increa.sed 
largely,  particularly  by  rea.son  of  their  being  employed 
as  purifiers  in  iron  and  steel  metallurgy. 

As  already  stated,  the  present  presence  of  titanium 
as  an  active  agent  in  the  iron  and  steel  industr>'  is  di- 
rectly due  to  the  labors  of  A.  J.  Rossi,  who  has  devoted 
some  .30  years  in  this  field.  Abroad,  H.  Goldschmidt 
brought  out  the  first  successful  practical  process  for 
the  reduction  of  titanium  from  its  ore  by  means  of  his 
now  well-known  alumino-thermic  method. 

Reduction  of  Titanium  from  Ores 

Closely  related  to  the  subject  under  discussion  may 
be  mentioned  the  important  problem  of  the  reduction 
on  a  large  scale  of  titaniferous  magnetites  which  con- 
fronts American  iron  makers.  Large  bodies  of  easily 
mined  titanium-bearing  magnetites  have  been  discov- 
ered from  time  to  time,  and  a  considerable  mass  of  liter- 
ature is  at  hand  dealing  with  their  geological  occurrence 
and  probable  economic  value.  The  approach,  in  the  not 
far-distant  future,  of  the  possible  exhaustion  of  the 
deposits  of  nontitaniferous  iron  ores  and  the  present 
use  in  blast-furnace  plants  of  lower-tenor  iron  ores  point 
the  way  to  the  necessity  of  turning  to  the  titanium- 
bearing  material  for  smelting. 

The  general  feeling  among  works  managers  is  that 
iron  ores  containing  in  excess  of  l''r  of  titanium  are 
diflicult  to  smelt  in  the  furnace  in  spite  of  the  demon- 
strations of  Rossi  and  other  workers  to  the  contrary. 
The  recent  able  dissertation  by  Joseph  T.  Singewald, 
Jr.,  gives  the  most  complete  and  latest  account  of  the 
situation.  Prominent  workers  in  the  titanium  field,  in 
addition  to  those  already  mentioned,  have  been  Haanel, 
Forbes,  Corse,  Comstock,  Waterhouse  and  others. 

Rossi's  Early  Work 

For  the  sake  of  clearness  it  is  well  to  distinguish  be- 
tween the  two  most  prominent  titanium  alloys  on  the 
market;  these  are  the  ferrocarbon-titanium  of  the  Ti- 
tanium Alloy  Manufacturing  Co.,  Niagara  Falls,  N.  Y. 
(the  Rossi  interests),  and  ferrotitanium,  the  carbon- 
free  product  of  the  Goldschmidt  Thermit  Co.,  New- 
York.  Rossi's  work,  leading  to  the  production  of  what 
is  now  known  as  ferrocarbon-titanium,  is  summed  up 
for  brevity  in  the  following:  He  procured  a  patent  in 
1892  pertinent  to  the  reduction  of  titaniferous  ores  in 
the  blast  furnace;  shortly  afterward  he  attempted  to 
make  an  iron-titanium  alloy  in  the  blast  furnace  and 
crucible  but  was  unable  to  obtain  a  product  rich  in 
titanium.  Experimental  work  conducted  with  the  elec- 
tric furnace  resulted  in  the  production  of  a  commercial 
iron-titanium  alloy  for  use  in  steel  and  iron  metallurgy. 

The  carbon-free  product  of  the  Goldschmidt  Thermit 
Co.  contains  from  o  io  Q'^c  of  aluminum  alloyed  with  the 
titanium.     This  alloy  has  been  used  for  a  number  of 
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years  in  European  steel  works  as  a  final  deoxidiyer  in 
casting  practice.  The  titanium  alloys,  when  made  by 
the  alumino-thermit  process,  are  more  expensive  than 
those  made  in  the  electric  furnace,  and  this  is  a  cogent 
factor  militating  again.st  their  use. 

Ferrocarbon-titanium  contains  from  5  to  8%  of  car- 
bon, mostly  in  the  form  of  graphite,  the  combined 
carbon  being  present  in  small  amount.  Analyses  show 
the  relative  amounts  of  combined  and  graphitic  carbon 
in  four  samples  of  this  material  to  range  from  6.234  to 
9.601  ^r  of  graphitic  carbon  and  0.118  to  0.147 ':c  of 
combined  carbon. 

The  ferrocarbon-titanium  has  an  average  analysis  as 
follows,  according  to  the  manufacturers:  Silicon, 
1.41''r:  titanium.  1.5.79;  carbon  7.46;  manganese,  0.11; 
aluminum.  0.80;  phosphorus,  0.05;  sulphur.  0.08;  iron 
(by  differenced,  74..30;  total,  100<"r.  The  alloy  sold  is 
guaranteed  to  contain  at  least  15'"r  titanium. 

Dr.  Goldschmidt  has  said  that  carbon-free  metals  dis- 
solve with  greater  ease  than  those  same  metals  contain- 
ing carbon,  because  the  carbon  is  present  in  the  form 
of  carbides  in  the  latter.  Charles  V.  Slocum.  on  the 
other  hand,  found  that  the  carbon-free  alloy  was  not 
at  all  adapted  to  the  metallurgy  of  iron  and  steel  in  the 
role  of  a  deoxidizer  and  purifier.  Without  regard  at 
present  as  to  which  view  is  correct  it  may  be  stated  that 
both  alloys  have  found  employment.  The  Goldschmidt 
alloy  has  the  following  average  analysis:  Silicon,  1  to 
1.5';i  ;  titanium,  25;  carbon,  tiil;  manganese,  nil;  alumi- 
num. 5  to  6;  phosphorus.  0.05;  sulphur.  0.01;  and  the 
remainder  is  assumed  to  be  iron. 

Mode  of  Manufacture 

All  of  the  iron-titanium  alloys  now  made,  whether 
carbon-free  or  not.  are  made  either  by  the  reduction  of 
titaniferous  ore  in  the  electric  furnace  with  carbon,  or 
by  the  Goldschmidt  thermit  method,  since  a  method 
giving  2000''  C.  or  over  is  required  for  the  reduction 
of  TiO .  Most  of  the  production  is  now  made  by  the 
first-named  process.  In  one  of  the  Rossi  processes  the 
reduction  may  occur  in  a  bath  of  aluminum,  the  alumi- 
num, in  ingots  or  any  other  convenient  form,  being 
melted  in  the  electric  furnace.  Pig  iron  or  scrap  iron 
is  then  added  to  the  charge,  and  next  rutile  is  intro- 
duced. The  temperature  of  the  bath  is  then  rai.sed  to 
a  point  required  to  start  the  reaction  whereby  the  alumi- 
num combines  with  the  oxygen  of  the  rutile.  By  this 
reaction 

3TiO.  4-  4A1  =  2A1A  -|-  3Ti 
the  rutile  is  reduced  to  metallic  titanium  which  alloys 
with  the  iron.    The  product  obtained  in  this  manner  is 
practically  carbon-free. 

In  the  event  that  ilmenite  or  titanic  iron  ore  is  used 
in  place  of  rutile.  a  much  larger  amount  of  aluminum  is 
required  to  reduce  the  ferric  oxide,  thus  increasing  the 
co.st  of  manufacture  becau.se  the  iron  can  be  more  eco- 
nomically reduced  by  other  methods. 

Carbon  Now  Used  In.'^tead  of  Aluminum  Bath 

Where  the  alloy  is  prepared  by  reducing  oxide  of 
iron  and  titanium  with  carbon  in  the  electric  furnace, 
the  product  contains  from  5  to  O"",  of  carbon,  mainly 
in  the  form  of  graphite.  Carbon  is  at  present  used  ex- 
cluaivsly  by  the  Titanium  Alloy  Manufacturing  Co.. 
replacing  the  aluminum-bath    method   once  used.     The 


process  is  described  at  length  in  letters  patent,  both 
domestic  and  foreign.  In  U.  S.  Pat.  609,466,  Aug. 
23.  1898,  Rossi  specified  the  reduction  of  titaniferous 
ore  and  rutile  by  means  of  carbon  in  an  electric-resist- 
ance furnace,  with  the  production  of  a  ferroalloy  con- 
taining over  5'"c  of  titanium  and  some  carbon,  the  re- 
duction occurring  in  a  bath  of  molten  iron.  Titanifer- 
ous slag  was  also  to  be  treated  in  a  similar  manner  in 
a  like  patent.  Two  years  later  he  patented  a  process 
calling  for  the  reduction  of  titaniferous  ores  in  a  bath 
of  molten  reducing  metal,  such  as  aluminum,  in  the 
electric  furnace.  In  1901  he  procured  a  patent  for  the 
concentration  of  titanium  in  slag  by  the  reduction  of 
the  silicon  and  iron  of  a  titaniferous  ore  with  carbon, 
the  temperature  of  the  operation  being  below  the  fusion 
point  of  titanium  oxide.  Many  more  patents  have  been 
secured  by  the  Rossi  interests  in  recent  years. 

An  iron-titanium  alloy  is  produced  at  one  plant  on  a 
commercial  scale  in  a  Siemens  electric  furnace  of  500- 
kw.  size.  Titaniferous  ore.  or  slag,  or  rutile  is  intro- 
duced on  top  of  a  molten  bath  of  scrap  iron  or  steel. 
The  reduction  takes  place  in  the  arc.  and  the  product  is 
tapped  off.  According  to  Keeney  the  titaniferous  ore 
charged  has  this  analysis:  34.36^.  TiO,;  50.53 ""r  FeO; 
4.14'"r  SiO,;  and  2.20^r  Al.O,.  Slag  from  the  process, 
if  high  in  titanium,  is  recharged.  The  product  obtained 
from  the  reduction  analyzes  10  to  15%  titanium;  5  to 
S'"c  carbon,  and  0.35  to  Kr  silicon.  If  this  alloy  is 
refined,  rutile  being  employed  as  a  decarbonizing  agent, 
a  product  is  secured  analyzing  10  to  IS"";^  titanium.  0.35 
to  1%  silicon,  and  less  than  I'^c  carbon. 

Use  of  Lime  to  Reduce  Titanium  Loss 

In  order  to  reduce  the  amount  of  titanium  lost  through 
volatilization.  Rossi  in  a  late  patent  calls  for  the  intro- 
duction of  lime,  CaO,  on  the  molten  iron  bath,  following 
this  with  titanic  oxide,  lime  and  carbon.  This  causes  a 
reaction  with  the  metallic  titanium  according  to  the  fol- 
lowing equation  which  is  familiar  to  all  students  of  this 
problem : 

TiO,  -f  CaO  -f  5C  =  Ti  -I-  CaC,  +  SCO 

In  the  Goldschmidt  process  the  metallic  oxides,  which 
are  to  be  reduced,  are  mixed  with  aluminum  in  the 
proper  amounts,  both  oxides  and  the  metal  being  in  a 
finely  powdered  state.  Ignition  with  a  fuse  brings  some 
point  of  the  mi.xture  to  the  temperature  at  which  alumi- 
num and  oxygen  combine.  Once  started,  the  reaction 
proceeds  to  completion  with  the  simultaneous  reduction 
of  the  oxides. 

High   Aluminum  Cost  in  Goldschmidt  Process 

The  high  cost  of  aluminum  powder  and  the  difficulty 
of  securing  a  pure  product  are  objections  to  the  process. 
The  reaction  which  takes  place  is  according  to 

3TiO  (-  4A1  =  3Ti  -4  2AI  O, 
The  reaction  may  be  started  over  a  molten  iron  hath  by 
the  heat  thereof.  The  product  given  by  the  Goldschmidt 
thermit  process  contains  from  5  to  6''r  aluminum  alloyed 
with  the  titanium. 

In  a  late  United  States  patent  granted  to  Hans  Gold- 
schmidt and  O.  Weil,  Germany,  a.ssigned  to  the  Gold- 
.schmidt  Thermit  Co.,  the  methods  of  making  alloys 
higher  in  titanium  are  stated.  The  purpose  of  the.se 
alloys  is  to  provide  a  medium  for  adding  a  higher  per- 
centage of  titanium   to   iron  and  steel   baths,  thereby 
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overcoming  alleged  objections  to  alloys  of  low-titanium 
content.  These  alloys  contain  15  to  35*^^  titanium  and 
1.5  to  3.5^r  aluminum,  the  remainder  being  iron.  The 
aluminum  lowers  the  melting  point  of  titanium  by  com- 
bining therewith  to  form  an  aluminum-titanium  alloy, 
the  alloying  qualification  being  thereby  increased,  so  it 
is  stated. 

For  some  reason  there  has  existed  a  considerable 
skepticism  as  to  the  influence  exerted  by  titanium  when 
used  as  an  additive  agent  in  iron  and  steel  metallurgy. 
That  titanium  does  not  have  a  profound  effect  upon 
steels  so  treated  is  shown  by  the  incontrovertible  evi- 
dence brought  out  by  actual  experiment  and  that 
gleaned  from  the  apparently  trustworthy  literature.  In 
general  it  may  be  stated  that  the  addition  of  titanium 
to  steel  exerts  an  important  influence  on  its  properties, 
and  its  use  is  to  be  recommended  to  steel  makers  who 
have  regard  for  the  quality  of  their  product. 

Titanium's  Deoxidizing  Power 
In  the  form  of  one  of  its  ferroalloys  titanium  is 
used  rather  widely  at  present,  and  its  use  bodes  to  in- 
crease although  there  has  been  some  falling  off  in  its 
emploj'ment  for  the  treatment  of  bessemer-rail  steel. 
As  a  final  deoxidizer  and  denitrogenizer  in  the  metal- 
lurgy of  steel,  it  follows  the  usual  treatment  for  these 
objects  with  ferromanganese,  or  spiegeleisen,  and  ferro- 
silicon.  Leading  metallurgists  seem  to  agree  that  tita- 
nium achieves  its  remarkable  results  by  reason  of  its 
strong  deoxidizing  powers,  together  with  its  effect  of 
giving  the  slag  sufficient  fluidity  to  separate  it  com- 
pletely from  the  metal.  The  presence  of  titanic  oxide, 
TiO,.,  lowers  the  fusion  point  of  occluded  slags  in  iron 
and  steel,  thereby  imparting  a  fluidity  which  will  ac- 
count for  their  removal.  The  statement  that  occluded 
oxides  and  gases,  such  as  Fe^Oj,  FeO,  free  oxygen  and 
nitrogen,  are  undoubtedly  the  real  causes  of  many  of 
the  difficulties  of  steel  makers  need  scarcely  be  made. 
The  intense  affinity  of  oxygen  and  titanium  is  a  sure 
means  for  completely  deoxidizing  a  steel,  the  advantage 
of  which  calls  for  no  comment.  It  has  been  proved  that 
an  ingot  of  steel  containing  only  a  little  titanium  is 
practically  free  from  segregation.  Bessemerized  and 
Tropenas-converted  steels  are  known  to  contain  the 
largest  amounts  of  occluded  oxides  and  gases,  with 
openhearth,  crucible  and  electric-furnace  steels  follow- 
ing in  the  order  named,  the  reason  for  this  being  in 
their  mode  of  manufacture.  Titanium  has  a  strong 
chemical  affinity  for  oxygen  and  will  remove  even  traces 
of  it  from  a  bath  which  otherwise  would  not  be  affected 
by  the  ordinary  deoxidizers.  Its  property  of  removing 
occluded  oxidized  substances  by  causing  them  to  sep- 
arate readily  is  unique.  In  removing  nitrogen,  titanium 
stands  as  one  of  the  very  few  elements  which  unite 
with  this  inert  gas.  The  fact  that  titanium  lessens 
segregation  should  not  be  unexpected  in  view  of  the  well- 
known  influence  of  agents  which  deoxidize  and  thus 
quiet  a  wild  metal. 

Titanium  seems  to  have  but  little  direct  effect  upon 
the  constitution  or  structure  of  steels.  It  is  known  to 
lower  the  position  of  the  Ar^  point  but  it  exerts  little 
influence  upon  the  positions  of  Ar  or  Ar,.  Steels  con- 
taining high  percentages  of  titanium  exhibit  normal 
pearlite  under  the  microscope. 


The  modern  method  of  employing  titanium  is  to  aug- 
ment the  incompleted  cycle  of  deoxidation  by  using  one 
of  the  iron-titanium  alloys  after  the  other  deoxidizers 
have  been  added.  The  other  deoxidizers  may  be  added 
either  in  the  furnace  or  in  the  ladle,  but  it  is  best  to 
add  the  titanium  in  the  ladle  and  to  give  sufficient  time 
for  the  titanium  to  complete  its  scavenging  action. 
Thus  the  ladle  will  be  held  for  from  5  to  10  min.  prior 
to  pouring  so  that  the  entrained  slag,  which  is  thus 
made  more  fusible,  may  have  time  to  rise  to  the  surface. 
There  is  no  opportunity  for  the  bath  to  chill  as  the 
titanium  reaction  with  oxygen  is  exothermic,  giving  rise 
to  215,000  calories.  The  amount  of  titanium  alloy  to  be 
added  is  normally  small  and  should  be  proportional  ac- 
cording to  the  quantities  of  impurities  present. 

The  titanium  alloys  are  added  preferably  in  the  ladle 
of  steel  after  tapping  from  the  furnace  but  before  the 
slag  has  commenced  to  run.  For  soft,  mild  steel  an 
addition  equivalent  to  0.03''f  titanium  is  sufficient  under 
normal  conditions  and,  in  general,  larger  amounts  may 
effect  increased  benefits,  but  not  always. 

Titanium  in  Openhearth  Work 
In  acid  openhearth  practice  ferromanganese  and 
ferrosilicon  are  added  to  the  ladle  as  soon  as  the  ladle 
bottom  is  covered  with  hot  metal  from  the  tap,  as  is 
normal  American  practice.  The  titanium  addition  fol- 
lows then  as  soon  as  possible.  As  already  stated,  the 
titanium  addition  is  to  be  made  before  the  slag  begins 
to  run,  otherwise  it  is  difficult  to  force  the  alloy  down 
through  the  layer  of  slag  on  top  of  the  bath.  The  ladle 
is  to  be  held  for  5  to  10  min.  so  that  the  impurities 
scavenged  out  may  have  sufficient  time  to  rise  to  the 
surface  and  join  the  slag.  In  the  event  that  the  tita- 
nium alloy  is  added  in  the  furnace  considerable  care 
should  be  exercised  to  prevent  its  contact  with  the  slag, 
and  it  should  be  quickly  rabbled  into  the  bath.  Tapping 
of  the  heat  should  follow  at  once,  as  delay  will  defeat 
the  object  in  view.  In  basic  openhearth  work  it  appears 
expedient  to  add  about  75%  of  the  ferromanganese  in 
the  furnace  and  the  remainder  in  the  ladle  with  the 
ferrosilicon.  The  titanium  alloy  should  then  be  added 
to  the  ladle  in  the  manner  already  described,  proper 
precautions  being  observed. 

Removal  of  Dissolved  Oxygen 
In  the  bessemer  process  the  titanium  alloy  should  be 
shoveled  into  the  stream  of  metal  as  it  is  being  poured 
into  the  ladle,  the  steel  having  been  first  recarburized 
in  the  converter  prior  to  pouring,  as  is  normal  pro- 
cedure. Since  the  titanium  reacts  with  vigor  with 
molten  silicate  slags,  the  alloy  should  be  given  a  thor- 
ough stirring  into  the  metal  before  the  slag  flow  starts, 
otherwise  much  of  it  will  be  wasted  and  its  effect  lost. 
The  ladle  is  held  for  from  3  to  5  min.  before  teeming  so 
that  the  titanium  may  have  time  to  complete  its  action 
and  remove  as  much  of  the  dissolved  oxygen,  nitrogen 
and  entrained  oxides  and  slag  as  possible. 

Some  writers  state  that  the  alloys  should  not  be  pre- 
heated before  adding  to  an  iron  or  steel  bath,  while 
others  urge  the  necessity  of  heating  them  red  hot  before 
using.  Practical  experience  shows  that  it  does  the  work 
cold  as  well  as  hot,  and  the  general  tendency  is  toward 
cold  use.  Whether  or  not  the  alloys  should  be  used  in 
conjunction  with  aluminum  has  not  been  fully  deter- 
mined. 
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Of  all  the  appliances  used  for  the  production  of  liquid 
steel,  the  electric  furnace  admittedly  does  give  a  thor- 
oughly deoxidized  metal.  Whether  or  not  the  steel  has 
been  deoxidized  in  the  furnace,  it  will  be  somewhat 
reoxidized  on  tapping  into  the  ladle,  and  slag  will  also 
become  entangled  with  it  during  this  time.  For  electric- 
furnace  practice,  whether  acid  or  basic,  it  is  well  to  add 
the  titanium  alloy  during  the  tapping  of  the  steel  into 
the  ladle  in  the  same  way  as  in  bessemer  and  openhearth 
work,  and  the  ladle  is  held  as  usual.  In  crucible  practice 
the  best  results  have  been  secured  by  adding  the  alloy 
to  the  pots  before  they  are  removed  from  the  furnace 
and  allowing  time  for  the  reactions  to  take  place  before 
the  contents  of  the  crucible  are  poured. 

Effect  on  Cast  Iron 

The  effect  of  titanium  on  cast  iron  has  been  the  sub- 
ject of  much  discussion ;  not  a  great  amount  of  data  is 
at  hand  for  the  accurate  solution  of  the  question,  but 
the  probabilities  are  that  the  element  has  quite  contra- 
dictorj-  effects.  This  is  presumed  to  arise  from  its  vary- 
ing action  with  the  different  impurities  present.  In  an 
extensive  paper,  in  1912.  before  the  American  Institute 
of  Mining  Engineers,  Bradley  Stoughton  recorded  data 
pertinent  to  the  effect  of  titanium  on  ca.st  iron,  and  one 
particular  point  to  be  noted  from  his  findings  is  that 
titanium  unquestionably  reduces  the  chill.  This  should 
not  be  totally  unexpected  in  view  of  the  action  of  the 
metal  as  a  deoxidizer  and  denitrogenizer.  The  elements 
ox>-gen  and  sulphur  (and  probably  nitrogen)  are  pro- 
ductive of  chill,  and  titanium,  by  removing  them,  con- 
sequently removes  their  chilling  action. 

It  appears  on  the  whole  that  not  much  benefit  can 
arise  from  using  titanium  in  the  metallurgy  of  iron,  but 
recently  its  use  has  been  recommended  by  Dr.  Moldenke 
as  worthy  of  employment  for  the  removal  of  nitrogen 
and  oxygen  where  special  irons  are  to  be  produced. 
Some  metallurgists  held  for  a  long  time  that  titanium 
rendered  cast  iron  tough,  probably  because  the  well- 
known  pig  iron  of  Upper  Styria  contains  a  small  per- 
centage of  the  element. 

Time  Allowance  for  Reactions 

In  iron-foundry  practice,  the  usual  method  of  employ- 
ing titanium  is  to  scatter  a  predetermined  amount  of 
a  titanium  alloy  along  the  runner  prior  to  tapping. 
Upon  tapping,  the  titanium  alloy  is  washed  into  the 
ladle  with  the  stream  of  iron.  As  in  steel  practice,  time 
should  be  allowed  for  the  chemical  reactions  to  complete 
themselves,  so  that  the  ladle  should  be  held  for  about 
3  min.  before  pouring.  As  in  steel  practice,  care  should 
also  be  taken  that  the  alloy  does  not  come  into  contact 
with  the  slag,  as  slag  attacks  the  alloy  with  great  avid- 
ity, thus  destroying  its  function.  Iron  may  also  be 
treated  in  the  ladle  by  adding  the  titanium  alloy  to  the 
ladle  before  or  during  tapping.  In  small  hand  ladles 
it  is  an  easy  matter  to  stir  the  iron  with  a  rod  in  order 
to  thoroughly  incorporate  the  alloy.  For  u.sual  deoxidiz- 
ing purposes,  about  2  to  4  lb.  of  a  15%  alloy  per  ton 
of  iron  proves  satisfactory. 

L.  Treuheit  experimented  with  the  effect  of  additions 
of  10  to  IS-^r  titanium  and  25'r  titanium  alloys  on  iron 
;ind  arrived  at  the  conclusion  that  the  benefit  derived 
from  their  use  is  small.  The  chief,  and  seemingly  the 
only,  value  of  titanium  in  the  treatment  of  iron  lies  in 


its  ability  to  deoxidize  the  metal.  The  element  undoubt- 
edly scavenges  from  the  product  of  the  cupola  or  air- 
furnace  oxides  and  occluded  gases,  as  well  as  nitrides. 
On  this  basis  a  certain  given  amount  of  titanium  will 
cleanse  any  given  iron;  any  less  will  be  insufficient, 
while  any  more  will  not  make  the  iron  better. 

Experiments  by  Dr.  Moldenke  show  that  the  addition 
of  titanium  is  beneficial  in  the  case  of  gray  iron,  but 
that  larger  additions  do  not  result  in  any  additional 
benefit.  Only  a  small  advantage  appears  to  have  been 
secured  in  treating  white  irons  with  the  element.  Dr. 
Moldenke  insists  that  the  titanium  addition  is  of  ad- 
vantage if  no  more  is  used  than  is  required  for  the  pur- 
pose of  deoxidation.  The  use  of  iron-titanium  alloy  in 
the  production  of  white  iron  for  conversion  into  malle- 
able castings,  however,  is  considered  to  be  still  in  the 
experimental  stage. 


Practice  at  the  Mt.  Champion  Mill 

By  L.  p.  Weld* 

The  mill  of  the  Mt.  Champion  Mining  Co.  is 
situated  about  18  miles  southwest  of  Leadville,  Colo.,  at 
an  elevation  of  12,000  ft.  It  is  connected  by  aerial  tram- 
way with  the  mine,  which  is  at  over  13,000  ft.  elevation. 
Deep  snow,  scarcity  of  water  and  difliculties  of  freight- 
ing in  supplies  make  winter  operation  hard  at  these 
altitudes.  During  the  winter  of  1915,  however,  the  mill 
ran  steadily,  with  only  one  shutdown,  lasting  a  week, 
which  was  due  to  the  blowing  over  of  one  of  the  tram- 
way towers  by  an  unusually  severe  storm. 

The  mine  produces  both  low-  and  high-grade  ore. 
The  latter  is  freighted  direct  to  the  smeltery,  likewise 
the  mill  concentrates,  only  the  low-grade  ore  being 
milled.  The  principal  value  in  the  ore  is  gold,  with  a 
little  lead  and  silver.  The  mill  heads  are  extremely 
variable,  making  close  extraction  difficult.  During  one 
month  the  assay  fluctuated  from  0.16  to  0.62  oz.  Au  per 
ton.  Of  the  total  recovery-  about  70V  is  by  amalgama- 
tion and  30^f  by  concentration.  The  ore  yields  about 
4'"c  of  iron-pyrite  concentrates  running  from  $60  to 
$90  per  ton.  The  gold  seems  to  be  associated  with  the 
lead,  for  as  the  latter  increases  in  the  ore  and  con- 
centrates the  gold  in  the  concentrates  also  increases. 

The  -sy.stem  of  milling  is  simple,  as  will  be  seen  in 
the  accompanying  flow  sheet.  Coarse  crushing  is  ac- 
complished by  a  No.  4  Samson  jaw  crusher.  Inter- 
mediate crushing  is  done  in  a  24-in.  Synions  disk  cru.sh- 
er  and  a  24  x  14-in.  set  of  rolls.  The  Symons  crusher 
and  rolls  are  in  clo.sed  circuit  with  a  trommel,  only  the 
— Z  mesh  going  to  bin  C.  Both  coarse  and  intermediate 
cru.shing  are  looked  after  by  one  man  per  .shift.  After 
running  the  Samson  crusher  until  bin  B  is  full  he 
shuts  it  down  and  starts  up  the  Symons  crusher  and 
rolls,  running  these  until  C  is  full.  Three  hours'  run 
with  the  Samson  crusher  and  four  hours  with  the 
Symons  crusher  keep  both  bins  supplied  all  the  time. 

Final  cni.shing  is  effected  by  a  5  x  14-in.  tire-type  tube 
mill  and  an  8-ft.  Hardinge  ball  mill.  The  di.scharge  ends 
are  adjacent,  and  the  discharged  pulp  flows  over  three 
amalgamating  units.  Each  unit  consists  of  two  4x4  ft.- 
6-in.  plates,  making  a  total  plate  area  of  108  sq.ft.    The 

•Box  494.  I,PBd.  S  n  ;  tormorly  hoad  amalimmator.  Mf  Cham 
plon  Mining  Co,  I.eadvllle.  Colorado 
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plates  have  a  grade  of  2i  in.  per  ft.  which  in  my  estima- 
tion is  insufficient.  The  heavy  sulphides  build  up  un- 
duly on  them  and  necessitate  too  thin  a  pulp  and  ad- 
ditional wash  water  to  keep  them  clear.  After  leaving 
the  plates  the  pulp  passes  to  a  Pierce  amalgamator  and 
is  then  elevated  to  a  six-compartment  Richards  pulsator 
classifier,  followed  by  two  8-ft.  Callow  cones. 

Concentration  is  made  upon  one  No.  6  Wilfley  table, 
two  No.  2  Deister  sand  tables  and  four  No.  3  Deister 


150-TON  TERM/NAL 
ORE  B/N 


No.  f  SAMSON 
CRUSHER 


I 

SYMONS       ROUS 
CRUSHER 


PAN  CONi/EYOR 


5 'SHAKING  GR/ZZLY 
"'ROUND  HOLES 


PLUNGER  FEEDER 
BUCKET  ELEVATOR 


"IJ  TR0MMEL-3'x6'x3-MESH 
-T       3'x4'x^/^''R0UN0  HOLES 


^nUNOER  FEEDER. 


-- tH  BUCKET  ELEVATOR 
d'HARDINGEmCL       ^'^/^'rUBEN/Ll 


3-4'x9'/IMALGANAT/NG  PLATES 

PIERCE  AMALGAMATOR 
BUCKET  ELEVATOR 
4  'cone 
6- COMPARTMENT  RICHARDS  CLASSIFIER 

\    /2-5  CALLOIV  CONES 

II /\ 

I  I  l-No.6  WILFLEY  TABLE 

L-:, —         I 

/  / /-No.Z  DEISTER  SAND  TABLE 


D 


-No.a  DEISTER  SAND  TABLE 


2- No.  3  DEISTER    SLIMERS 


2-N0.3  DF/STER    SLIMERS 
FLOW    SHEET    OF    THE    MT.    CHAMPION    MILL 

slimers.  Middlings  from  the  Wilfley  are  retreated  upon 
the  first  Deister  sand  table.  The  tails  flow  to  a  20  x  6- 
ft.  Dorr  thickener,  which  is  in  a  separate  building,  and 
a  4  X  6-in.  triplex  pump  returns  the  overflow  to  a  6  x  6- 
in.  auxiliary  mill-storage  tank.  The  main  water  supply 
is  from  a  small  creek  below  the  mill,  and  a  5  x  8-in. 
triplex  pump  throws  the  water  into  a  7  x  8-ft.  mill  tank. 


Motors  are  all  of  a  440-volt,  60-cycle,  alternating-cur- 
rent type,  as  follows:  Sam.son  cru.sher,  shaking  grizzly 
and  elevator,  one  25-hp.  motor;  trommel,  rolls  and 
Symons  disk  crusher,  one  35-hp.  motor;  tube  mill,  one 
50-hp.  motor;  Hardinge  ball  mill,  one  50-hp.  motor; 
seven  tables  and  two  elevators,  one  15-hp.  motor;  one 
5  x  8-in.  and  one  4  x  6-in.  triplex  pump,  one  15-hp.  motor; 
one  20  x  6-ft.  Dorr  thickener,  one  7.5-hp.  motor.  There 
are  thus  seven  motors  in  all,  having  a  total  of  197.5 
horsepower. 

One  feature,  although  it  is  not  a  new  one,  is  worth 
mention.  This  is  the  use  of  commercial  sal  ammoniac 
upon  the  plates  after  the  morning  cleanup.  A  small 
quantity,  not  over  10  grams,  is  sprinkled  over  each 
plate  which  is  rubbed  vigorously  with  whisk  brooms; 
plates  are  then  washed  off  with  a  hose  and  dressed  with 
quicksilver  in  the  usual  manner.  Before  the  introduc- 
tion of  the  ammonium  chloride,  potassium  cyanide  had 
been  used,  and  the  plates  were  hard,  discolored  and 
nearly  bare  in  spots.  Recovery  was  very  low.  After  the 
introduction  of  the  chloride,  plates  quickly  assumed  a 
clear  mirror-like  surface,  and  recovery  increased  over 
200  "^f  on  the  same  grade  of  ore. 

The  mill  has  a  capacity  of  80  tons  per  24  hours  and 
regularly  has  a  crew  of  11  men,  as  follows:  One  fore- 
man, one  amalgamator,  three  table  men,  three  crusher 
men,  one  tramway  terminal  man,  and  two  roustabouts. 


Ray  Consolidated  Quarterly  Report 

The  report  for  the  quarter  ended  Sept.  30  of  the  R?." 
Consolidated  Copper  Co.  shows  a  gross  production  of 
21,656,342  lb.  of  copper,  as  compared  with  22,255,598 
lb.  in  the  previous  quarter.  The  monthly  production 
was:  July,  7,398,500  lb.;  August,  7,281,694  lb.;  Septem- 
ber, 6,976,058  lb.;  the  average  being  7,218,781  lb.  per 
month. 

In  addition  to  the  copper  obtained  from  concentrating 
ores,  there  was  a  total  of  1,315,814  lb.  from  ores  sent 
direct  to  the  smeltery.  This,  combined  with  the  copper 
in  the  concentrates,  brings  the  total  gross  production 
for  the  quarter  up  to  22,972,156  lb.,  as  compared  with 
23,532,119  lb.  for  the  previous  quarter. 

During  the  quarter  there  was  milled  901,300  dry  tons, 
averaging  1.629^r.  The  underground  development  was 
16,159  ft.,  making  a  total  to  date  of  624,555  ft.  Milling 
cost  was  88.46c.  per  ton,  comparing  with  74.69c.  for  the 
previous  quarter.  The  average  mining  cost  of  ore 
milled  was  reported  as  $1.16898  per  ton,  of  which 
5.163c.  was  the  cost  of  coarse  crushing,  leaving  the  net 
mining  cost  $1.11735  per  ton,  as  compared  with  a  net 
cost  of  98.257c.  for  the  previous  quarter.  The  higher 
unit  costs  are  due  to  higher  wages,  the  increase  in 
cost  of  supplies  and  higher  state  and  Federal  taxes. 

The  average  cost  per  pound  of  all  net  copper  pro- 
duced is  given  in  the  report  as  12.795c.,  compared  with 
a  cost  of  11.272c.  for  the  previous  quarter,  and  includes 
a  charge  of  12.5c.  per  ton  of  ore  milled,  for  the  retire- 
ment of  mine  development  expense  and  credits  to  operat- 
ing costs  of  dividends  from  the  Ray  &  Gila  Valley 
railroad,  gold  and  silver  produced  and  all  miscellaneous 
income.  A  Red  Cross  dividend  of  20c.  per  share  was 
paid  July  25  and  on  Sept.  30  the  regular  quarterly 
distribution  of  $1  was  declared. 
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The  New  Jersey  Zinc  Company's  Ea 
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SPIEGEL  DEPARTMENT  OF  THE  NEW  JERSEY  ZINC  CO.'S    WORKS    .AT    P.A.LMERTON.    PENN. 


FlRNArK  BTTlI,niNO  OK  THK  KAST   IM.ANT  OK  TIIK   NICW  .IKIISEY    7ASr   CO 
At  Its  two  great  pinntn,  the  East  and  Went,  at  Palmerton.  Penn.,  Thp  Now  Jprsey  Zinc  Co.  prodticea  xlnc  oxide,  spelter,  spieftelelsen. 
and  A  variety  of  byi>ro<liirt».     Th^  main  source  of  the  raw  material  In  the  mine  of  thr  company  at   Franklin   Furnace.  N.  J.,  the  ore 
of   which    In    separated    magnetically    Into    one    product    that    Is    essentially  wlllemlte  and  another  product  that  Is  mainly  frankllnlte 
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ad  West  Plants  at  Palmerton,  Penn.  i 
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GENERAL  VIEW  OF  BAG  ROOMS  OF  OXIDE  DEPARTMENT.  WEST  PLANT.  PALMERTON.  PENN. 


DISTILLATION  FURNACES  AT  PALMERTON.  PENN..  SHOWING  OPERATION  OP  METAL  DRAWING 
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ForeigTi  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  July, 
Augu.st,  1917,  and  the  first  eight  months  of  the  year,  are 
reported  by  the  Department  of  Commerce  as  follows : 


Chicago,  111.,  St.  Paul,  Minn.,  Seattle,  Wash.,  San  Fran- 
cisco, Calif.,  and  Old  Customhouse,  St.  Louis,  Mo.  Ap- 
plications must  be  filed  by  Dec.  18,  1917,  with  the 
Commission  at  Washington. 


( >re  ftod  conr^ntrates,  content*     

I'nrefined,  in  har».  piCT.  ctr     

Re6ned.  bnre.  rtr 

old  and  ^rrap 

Plates  and  she*-!? 

Pipes  and  tubes 

Wire 

Compoeition  metal,  copper  chief  value. 


July 
Lb. 

293.200 

277.980 

54.275.357 

2.240 

2.302.153 

2.782.255 

1.773.447 


Aug. 
Lb. 


Jan  -Aug. 
Lb 


35L420       3.855.808 

4.146.799 

95.733.812  728,828.592 

29.752  885.387 

1.642.529     21.117.561 

2.289,320    ,15.071.575 

1,425.638     18.331,240 

8.400  >i8.407 


61,726,919  101,480.871   782,536.360 


Total    

a  Figures  cover  period  becinning  July  I 

The  weight  of  ore  exported  in  August  was  4910  tons; 
no  concentrates. 

Imports  of  copper  in  July,  August  and  the  first  eight 
months  of  1917  were  as  follows: 

Jan. -.-Vug. 


July 

Lb. 

8.686.134 

797.982 

10.122.230 

46.865 

2.488,410 

492.092 


Aug. 
Lb. 


Lb 


11.814,430  98.368.249 

1.632.918  12.890.760 

34.546.504  249.753.857 

1.395.268  5.404.868 

464.068  15.263.845 

161,376  353,075 


<_^re  and  concentrates,  contents      

XIatte  and  regulus,  etc 

I'nrefined.  in  bars,  pigs,  etc 

Refined,  in  bars,  etc 

Old,  etc.,  for  remanufacture  . ._ 

Composition  metal,  copper  chief  value. 

Total     ..  22.633.713     50.014.564  382,034,654 

Importation  in  August,  34,043  tons  ore,  18,158  tons 
concentrates  and  1668  tons  matte  and  regulus,  etc. 


Ore-Dressing  Engineer  To  Be  Ap- 
pointed at  Lake  Superior  Station 

An  open  competitive  examination  for  ore-dressing  en- 
gineer is  announced  by  the  U.  S.  Civil  Service  Commis- 
sion to  fill  a  vacancy  in  the  U.  S.  Bureau  of  Mines,  at 
the  Lake  Superior  station,  Minneapolis,  Minn.  The 
salarj'  ranges  from  $2400  to  $3600  a  year,  depending  on 
qualifications.  The  duties  of  the  appointee  will  be  to 
conduct  investigations  having  for  their  object  improv- 
ing conditions  in  ore-dressing  and  metallurgical  opera- 
tions of  the  district,  especially  with  a  view  to  preventing 
unnecessary'  waste  of  resources,  the  beneficiation  of 
low-grade  iron  ores,  the  utilization  of  manganese  ores, 
e.specially  those  high  in  phosphorus,  and  otherwise  con- 
tributing to  the  advancement  of  these  indu.stries. 

Competitors  will  not  be  required  to  report  for  exam- 
ination at  any  place,  but  will  be  rated  on  the  following 
subjects,  which  will  have  the  relative  weights  indicated, 
on  a  scale  of  100:  (1)  Education,  30;  (2)  professional 
experience,  .50;  (3)  publications,  reports,  or  thesis  (to 
be  submitted  with  application),  20.  Applicants  mu.st 
have  been  graduated  in  a  course  in  mining  engineering 
or  metallurgy  in  a  college  or  university  of  recognized 
standing,  and  have  had  at  least  five  years  of  responsible 
experience  in  mining  engineering,  two  years  of  which 
must  have  been  in  connection  with  ore-dre.ssing  opera- 
tions. Applicants  mu.st  be  under  50  years  of  age  on  the 
date  of  examination  and  must  submit  with  their  ap- 
plications their  photographs,  taken  within  two  years. 

The  examination  is  open  to  all  male  citizens  of  the 
I'nited  States  who  meet  the  requirements.  Applicants 
should  at  once  apply  for  Form  2118.  stating  the  title 
of  the  examination  desired,  to  the  Civil  Service  Com- 
mis.sion,  Washington,  I).  C;  the  .secretary  of  the  U.  S. 
Civil  Service  Board,  Custonihou.so,  Bo.ston,  Ma.sa.,  New 
York,  N.  Y.,  New  Orleans.  La..  Honolulu,  Hawaii;  Post 
Office.  Philadelphia.  Penn..  Atlanta.  C.a..  Cincinnati.  Ohio, 


Foreign    Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  July,  August  and  the 
first  eight  months  of  1917  are  reported  by  the  Depart- 
ment of  Commerce  as  follows: 


.\rticles  and  Countr 
Ix-ad  Ore: 

Canada    

Salvador 

.Mexico 

Chile      


317.759 

1.700 

1.092.326 


149,569 
8,5Z8.S83 


I.ead — Base  Bullit 
Dutch  Kasl  Indies 


-Pigs,  Bars,  etc.: 


bia. 


I..ead- 
Panamt 
Rarliadi 

Col. 
Ilai 

Canada     

(iuateniala    

ICngland      

Mexico   

Peru      

Prance      

Chile        

Briti.ih  West  Indies. 
Oih.-rs 


13.046.929 
13.551.993 


7.972.527 

3,117 

11.363.214 

1.194.749 

348.072 

46.711 

8.609,804 

4.405.145 

120.102 

6.084 

2.401 

34.072.024 

607,938 

50,385 

1.165,931 

52.465.111 

54.289.365 


60.131 
2.814 
3.155 

38.713 
330.414 

52.400 

80.188 
3.509.739 

18.948 

89.086 
8.769 

27.313 
7.086 

4.228.761 


The  gross  weight  of  lead  ore  imported  in  July  was 
10,260  long  tons,  and  in  August,  5136  long  tons.  The 
actual  tonnage  of  zinc  ore  imported  in  July  and  August 
amounted  to  13,767  and  15.876  tons,  respectively.  The 
countries  of  origin  and  the  metal  contents  were  as 
follows : 


July 

August 

Jan  -.^ug. 

Countr 

ies: 

Contents.  Lb 

Contents,  Lb. 

Contents.  Lb 

Canada 

878,962 

1.672,827 

6,426.789 

23.427,162 

6,531,129 

8,343.275 

72.077.660 

Spain 

12.166.840 

1,245.000 

I  tab- 

2.822.400 

2.000.000 

4.822.400 

10,232.491 

12.016.102 

120,165,:5I 

Zinc  in 

Blocks,  Pigs,  etc 

Costa  Ri 

ca 

783 

7,00} 

1.688 

4.281 

28.774 

Cuba 

il  OH 

12.817 

246.752 

Mexico 

3.518 
7.580 

14.619 

31.805 

Rraiil 

5.513 

Colon.bi 

6.000 

2.165 

2.165 

others 

274 

2,273 

4,015 

Imports  of  zinc  dust  amounted  to  92,796  lb.  in  July.i 
135,714  lb,  in  August,  1917,  and  to  645.347  lb.  during  the] 
fir.st   eight   months.     Of   the   Augu.st    imports,   470   lb. 
came  from  Panama  and  135,244  lb.  from  Japan. 

Exports  of  lead  and  zinc  were  as  follows  (in  pounds)  :i 


lenil 

Pigs.  Imrs.  etc  .  pmducnl  from  d«»- 

iiinitic  ore 
Pigs,     bnrs,     etc .     prislnceil     from 

fiin'tgn  on* 

Zinc: 
Pim.  etc  .  prtnlucwl  fnim  domestic 

Pigs,  etc  .  pnMlur«*il  (nun  ftireign  ore 
Sheets,  ell 


6.270671 
1 79. 369 


15.289.279 
4,480,007 
2,436  590 


3.810.021 
178.301 


18.322.474 
1. 515.071 
4.242.651 


68.513,475 
12.242.959 

208.068. 20a 
66.772.089 
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War  Taxes  on  Mining  Companies 

In  the  letter  on  this  subject  by  T.  0.  McGrath.  pub- 
lished in  the  Journal  of  Nov.  17,  he  falls  into  two  errors. 
In  the  first  place  he  fails  to  either  read,  or  rather  to 
quote,  all  of  the  provisions  in  the  circular  letter,  T.  D. 
2446,  issued  from  the  Office  of  Commissioner  of  Internal 
Revenue,  Treasury  Department,  dated  Feb.  7,  1917. 
The  last  sentence  in  paragraph  2020  says: 

The  value  contemplated  herein  as  the  basis  for  depletion 
deductions,  authorized  by  this  title,  must  not  be  based  upon 
the  assumed  salable  value  of  the  output  under  current  oper- 
ative conditions  less  cost  of  production,  for  the  reason  that 
the  value  under  such  conditions  would  comprehend  the  earn- 
ing capacity  of  the  property. 

Paragraph  2021  continues: 

Neither  must  the  value  determined  as  of  Mar.  1,  1913,  be 
speculative,  but  must  be  determined  upon  the  basis  of  the 
salable  value  en  bloc  as  of  that  date,  of  the  entire  deposit 
of  minerals  contained  in  the  property  owned,  exclusive  of 
the  inipro%'enients  and  development  work;  that  is,  the  price 
at  which  the  natural  deposits  or  mineral  property  as  an  en- 
tirety in  its  then  condition  could  have  been  disposed  of  for 
cash  or  its  equivalent. 

After  having  determined  this  value  en  bloc,  para- 
graph 2022  goes  on  to  say : 

The  value  en  bloc  having  been  thus  ascertained,  an  esti- 
mate of  the  number  of  units  (tons,  pounds,  etc.)  should  be 
made.  The  en  bloc  value  divided  by  the  estimated  number 
of  units  in  the  mine  or  mining  property  will  determine  the 
per  unit  value,  which,  multiplied  by  the  number  of  units 
mined  and  sold  during  any  one  year,  will  determine  the  sum 
which  will  constitute  an  allowable  deduction  from  the  gross 
income  of  that  year  on  account  of  depletion. 

Paragraph  2024  states: 

The  precise  detailed  manner  in  which  the  estimated  fair 
market  value  of  mineral  deposits  as  of  Mar.  1,  191.3,  shall 
be  made  must  naturally  be  determined  by  each  individual  or 
corporation  interested,  and  who  is  the  owner  thereof,  upon 
such  basis  as  must  not  comprehend  any  operating  profits, 
the  estimate  in  all  cases  to  be  subject  to  the  approval  of  the 
Commissioner  of  Internal  Revenue. 

It  is  difficult  to  reconcile  the  statements  in  paragraph 
2020  and  paragraph  2024  unless  one  may  leave  out 
the  words  "based  upon"  in  paragraph  2020,  which  would 
then  indicate  that  the  value  cannot  be  arrived  at  by 
subtraction. 

Tentatively  my  solution  of  the  problem  of  the  e«  bloc 
value  of  the  property  as  of  Mar.  1,  1913,  would  be  by 
the  application  of  one  of  Hoover's  factors.  Take  the 
supposed  mine  to  which  Mr.  McGrath  refers  and  which 
he  says  on  Mar.  1,  1913,  has  1,000,000  tons  of  5<^c  ore. 
In  it  he  assumes  the  net  operating  costs  per  pound  as 
lOc,  and  the  market  price  of  copper  15c.  In  this  case, 
however,  he  has  not  given  all  the  factors.  The  value  of 
that  ore  in  the  ground  certainly  is  not  $5,000,000,  be- 
cause it  cannot  be  taken  out  in  a  daj%  nor  is  there  any- 
thing to  indicate  that  a  plant  is  erected  for  the  purpose 
of  converting  the  copper  in  the  ore  into  merchantable 
form. 

Therefore,  add  to  Mr.  McGrath's  factors  the  follow- 
ing: An  ultimate  yield  of  90 '^r  of  the  copper  contained 
in  the  ore  is  to  be  e.xpected,  or  90  lb.  per  ton ;  the  mine 


has  a  plant  erected  worth  $750,000  for  the  purpose  oi 
treating  the  ore,  and  the  ore  can  be  exhausted  in  10 
years.  Under  these  assumptions  the  mine  will  treat 
100,000  tons  of  ore  a  year  and  will  produce  9,000,000 
lb.  of  copper  at  a  profit  of  5c.  per  lb.,  or  a  gross  annual 
profit  of  $450,000. 

If  it  be  assumed  that  the  purchaser  of  the  mine  is 
satisfied  with  75c  net  on  his  investment,  and  can  inve.st 
a  sum  annually  at  4'^c  to  return  him  his  capital,  ther 
according  to  Hoover's  tables  the  present  value  of  an  an- 
nual dividend  of  $1  over  10  years  at  T^c,  and  replacing 
capital  by  an  investment  of  an  annual  sum  at  4'c,  i-' 
$6.52.  Multiplying  $450,000  by  6.52,  the  then  value  of  the 
property,  as  equipped,  is  shown  to  be  $2,934,000.  To 
ascertain  the  value  of  the  ore  there  must  be  deducted 
from  this  the  value  of  the  plant,  which  has  been  placed 
at  $750,000,  thus  leaving  the  oi  bloc  value  of  the  ore 
as  of  Mar.  1,  1913,  as  $2,184,000.  To  determine  then 
the  unit  value  as  per  paragraph  2022,  divide  by  1,000,- 
000,  giving  $2,184  as  the  unit  value  of  a  ton  of  ore,  or, 
expressed  in  terms  of  copper,  2.247c.  per  pound. 

Whether  the  above  calculation  will  meet  with  the 
approval  of  the  Treasury  Department  it  is  hard  to  say, 
out  in  my  opinion  it  is  as  close  as  one  can  follow  the 
department's  very  conflicting  statements. 

New  York,  Nov.  20,  1917.        J.  Parke  Channing. 


Put  the  Water  Power  to  Work! 

The  great  war  in  which  our  nation  is  engaged  will 
be  won  not  alone  by  food  and  men,  but  by  mechanical 
power  as  well.  Without  mechanical  power  we  could  not 
make  or  move  the  weapons  with  which  we  fight — guns, 
ammunition,  ships,  and  supplies.  Our  national  resources 
of  power,  whether  from  coal,  oil,  or  water  power,  are 
national  war  necessities.  We  need  them  to  win  the  war. 
In  this  gigantic  struggle  our  security  requires  us  to  use 
all  these  great  resources,  and  to  use  them  wisely  and 
well. 

The  people  of  the  United  States  own  about  fifty  mil- 
lion undeveloped  water  horsepower,  or  about  enough  to 
run  every  train,  trolley,  factory,  mill,  mine,  and  elec- 
tric power  plant  we  have.  For  ten  years  the  friends 
of  conservation  have  urged  the  development  of  public 
water  powers  in  the  public  interest.  But  development 
has  been  held  back  by  a  little  group  of  water-power  mag- 
nates and  their  friends  in  Congress,  who  have  blocked 
all  legislation  which  would  not  give  them  these  valuable 
properties  forever  and  for  nothing.  Today,  when  the 
nation  needs  all  its  resources,  the  same  men  who  have 
been  blocking  reasonable  water-power  legislation  own 
and  are  holding  millions  of  water  horsep>ower,  undevel- 
oped and  out  of  use,  while  clamoring  for  more 

The  time  has  come  when  such  obstruction  threatens 
the  nation's  safety  and  success.  We  need  the  develop- 
ment of  these  powers  in  war  even  more  than  in  peace. 
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At  the  coining  session  of  Congress  sound  water-power 
legislation  .should  be  enacted  as  a  war  measure,  based 
upon  principles  fair  to  all  sides.  These  principles  I  be- 
lieve to  be  briefly  as  follows: 

(1)  The  thing  to  do  with  water  power  is  to  develop 
it.  Whatever  retards  or  restricts  the  development  of 
public  water  powers  on  terms  fair  to  the  public  is 
against  public  policy  and  hostile  to  the  general  welfare. 
(2)  Water  power  belongs  to  the  people.  The  sites  whfire 
it  is  produced  should  always  be  held  in  public  hands, 
for  only  so  can  effective  control  in  the  general  interest 
be  secured.  (3)  Where  public  development  is  not  de- 
sired, the  right  to  use  water-power  sites  should  be  leased 
for  periods  long  enough  to  permit  sound,  attractive, 
and  profitable  investment,  but  never  longer  than  50 
years.  At  the  end  of  each  lease  all  rights  should  re- 
turn to  the  people  who  gave  them.  (4)  In  order  to 
protect  the  consumer  against  extortion,  rates  and  serv- 
ice should  be  regulated  by  Federal  authority  when  state 
or  local  authorities  fail  to  do  .so.  (5)  Reasonably  prompt 
and  complete  development  and  continuous  operation, 
subject  to  market  conditions,  should  be  required.  Al- 
ready millions  of  water  horsepower  are  held  out  of  use 
to  further  monopoly  by  private  corporations.  (6)  Cor- 
porations or  individuals  who  make  money  out  of  rights 
granted  by  the  people  should  share  their  profits  with 
the  people.  (7)  The  public  has  a  right  to  complete  in- 
formation about  every  business  based  on  the  use  of 
public  property. 

These  are  the  principles  for  which  the  friends  of  con- 
servation have  been  contending.  Many  water-power  men 
believe  them  to  be  fair  and  sound.  They  will,  I  hope, 
commend  themselves  to  the  Jotinial  as  wise  and  reason- 
able. I  am  writing  to  ask  support  for  immediate  legis- 
lation, based  upon  them,  when  Congress  meets.  This 
is  no  time  to  give  away  public  assets  necessary  for  the 
welfare  of  our  people  both  in  the  war  and  after  the 
war,  and  we  should  no  longer  tolerate  the  selfishness 
of  private  interests  which  take  the  dog-in-the-manger 
position  that  they  must  have  these  water  powers  on 
their  own  terms,  or  no  one  shall  use  them  at  all. 

As  the  President  has  .said :  "The  supreme  test  of  the 
nation  has  come.  We  must  all  speak,  act,  and  serve  to- 
gether." GIFFORD  PINCHOT. 

Milford,  Penn.,  Nov.  12,  1917. 


Rijrhts  of  a  Miner  Who  Resumes 
Work  on  Abandoned  Claim 

To  decide  a  good-natured  argument,  will  the  Journal 
please  publish  the  answer  to  the  following  question: 
A  locates  a  claim  and  does  work  on  it  as  required  by 
law.  For  various  reasons  he  abandons  it.  Several  years 
later  he  returns  to  the  same  ground,  and.  finding  no 
inter\'ening  rights,  resumes  work  without  locating 
again.  He  opens  an  orebody.  whereupon  H  then  covers 
the  claim  with  a  new  location  and  claims  the  ground. 
Who.'ie   rights  are  valid?  SUBSCRIBEKS. 

Salt  Lake  City.  Utah.  Oct.  4,  1917. 

[The  apparent  difficulty  in  this  ca.se  lies  in  the  matter 
of  abandonment.  The  courts  have  held  consistently 
that  abandonment  involves  intention  and  that  the  bur- 
den of  proof  rests  with  the  party  who  asserts  that  a 
claim  was  abandoned.  A  peculiar  analogy  may  serve 
to  emphasize  this  point.     A  mother  leaves  her  infant 


in  a  field,  with  intent  to  abandon  it,  and  goes  to  some 
other  locality  to  work.  She  thinks  of  the  child  as  a 
weakling,  or  unattractive,  or  a  nuisance,  but  after  a 
lapse  of  time  she  goes  back  and  finds  the  child.  Others 
may  have  seen  it,  but  no  one  has  taken  any  action  to 
alter  the  status  of  the  child  or  of  her  relation  to  it. 
She  nurses  the  child  and  continues  as  if  nothing  had 
happened,  having  reconsidered  her  decision  to  abandon 
it.  If  the  child  thrives,  any  stranger  who  had  observed 
the  infant  in  the  field  and  had  passed  by  without  taking 
any  action  would  find  it  a  hard  task  to  convince  a  court 
that  the  child  had  been  abandoned  and  should  be  surren- 
dered to  the  claimant  offering  to  adopt. 

Forfeiture  of  rights  in  a  mining  claim,  however,  in- 
volves the  question  of  whether  the  locator  has  complied 
with  the  law.  But  forfeiture  does  not  become  an  accom- 
plished fact  until  a  third  party  has  intervened.  If  it 
becomes  a  matter  of  public  knowledge  that  a  claim  has 
been  abandoned,  or  if  for  any  other  reason  it  becomes 
lawfully  subject  to  forfeiture,  the  ground  is  open  to 
location  by  another,  in  the  same  manner  as  if  no  loca- 
tion of  the  same  had  ever  been  made.  When  forfeiture 
is  once  established,  the  original  locator  has  no  further 
legal  standing  in  connection  with  the  ground  in  ques- 
tion. 

In  the  case  propounded  it  is  clear  that  forfeiture 
was  never  made  effective.  The  mining  law  stipulates 
that  upon  failure  to  comply  with  the  required  conditions, 
the  claim  shall  lie  open  to  location,  "provided  that  the 
original  locators,  their  heirs,  assigns,  or  legal  repre- 
sentatives, have  not  resumed  work  upon  the  claim  after 
failure  and  before  such  location."  In  commenting  on 
this  phase  of  mining  law  Lindley'  cites,  among  others, 
the  case  of  Belk  vs.  Meagher: 

A  located  in  1864,  and  the  location  was  valid  and  subsist- 
ing when  the  act  of  May  10,  1872,  was  passed.  No  work 
was  performed,  however,  after  that  date  until  June,  1875, 
when  A  resumed  work  upon  the  claims  and  did  enough  to 
rei'stablisl'  his  original  rights.  B  attempted  to  relocate  on 
Dec.  19,  1876.  It  was  held  that  A's  resumption  protected 
the  claim  from  relocation  until  Jan.  1,  1877.  There  could 
be  no  forfeiture  until  that  date.  B's  relocation  was  there- 
fore void  and  did  not  take  effect  on  Jan.  1,  1877,  although 
A  failed  to  perform  any  work  during  the  year  1876. 

In  the  case  propounded,  if  A  made  no  public  record 
of  abandonment  and  worked  continuously  after  resump- 
tion of  work,  A's:  rights  are  valid.  If  .4  did  make  a 
formal  declaration  of  abandonment,  then  B's  rights  are 
valid  or  he  at  least  has  a  good  chance  in  court.  If  A 
resumed  work  and  stopped  again  before  he  had  per- 
formed the  labor  making  up  one  year's  delinquency,  and 
li's  location  was  made  after  a  reasonable  period  of  time 
had  elapsed  since  said  stopping,  then  B's  rights  are 
valid.  The  validity  of  the  "declaration  of  abandon- 
ment" and  the  duration  of  "a  reasonable  period  of  time" 
would  be  matters  for  a  jury  or  a  court  to  decide. — 
Editor.  I 


Release  From  Assessment  Work      \ 

Referring  to  the  article  "Relea.se  from  Assessment 
Work,"  in  the  Journal  of  Nov.  17,  I  should  like  to  know 
if  claimholders  can  obtain  patent  on  a  mining  claim  on 
three  years'  work  performed,  and  two  years'  tenor  of 
claim,  without  work,  under  the  recent  act  pa.<(.sed  by 
Congress? 

'IJndloy  on  MIiips.   I9M.  p.  1«38. 
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Underground  Basket  Stretcher 

A  type  of  underground  stretcher  that  has  given 
good  service  on  the  Mesabi  range  and  conforms  to  all 
requirements  is  shown  in  the  accompanying  sketch.  A 
rigid  frame  is  made  of  1-in.  half-round  iron,  riveted  at 
the  joints.  The  longitudinal  supports  are  bent  up  at 
the  ends  and  the  lateral  supports  are  U-shaped,  varying 
from  18  in.  at  the  lower  end  to  21  in.  at  the  upper; 
their  depth  is  8  in.  An  oval-shaped  retaining  rod  of 
2-in.  half-round  iron  serves  as  a  brace  for  the  supports 
and  gives  rigidity  to  the  frame.  Eight  hand  holes 
are  provided  so  that  the  stretcher  may  be  carried  in  a 
horizontal  position.  These  are  formed  from  J-in.  half- 
round  iron  riveted  to  the  frame  at  the  required  points. 


^'  Half -Round  Iron 
BASKET    STRETCHER    FOR    UNDERGROUND    USE 

The  frame  is  covered  on  the  sides  and  bottom  with  wire 
screen  of  s-in.  mesh  which  is  stretched  tight,  the  edges 
being  turned  around  the  half-round  iron.  Eight  fer- 
rules of  j'V-in.  wire  are  provided  and  fastened  to  the 
frame  at  points  so  that  leather  straps  may  be  used  for 
either  tying  in  or  suspending  the  patient.  Two  straps 
are  attached  to  the  upper  edge  and  these  pass  under 
the  armpits.  Farther  down  one  strap  is  used  across 
the  chest.  Two  straps  are  suspended  at  the  middle  and 
are  used  for  crotch  support,  and  the  lower  strap  serves 
to  tie  in  the  legs.  The  straps  should  be  padded  where 
they  touch  the  patient  and  particularly  at  the  points  of 
suspension.  The  basket  is  of  sufficient  depth  to  permit 
the  patient  to  lie  comfortably  when  the  stretcher  is 
being  carried  horizontally,  and  the  suspension  can  be 
evenly  adjusted  when  in  a  vertical  position. 


Hopper-Bottom  Truck  Bodies  Used 
for  Rapid  Unloading 

Contractors  who  contemplate  the  use  of  removable 
hopper-bottom  truck  bodies,  to  secure  rapid  unloading 
of  loose  materials  and  ability  to  employ  the  truck  on 
various  services,  will  be  interested  in  the  side-dump 
boxes  described  by  J.  B.  Rogers  in  Engineering  News- 
Record.  The  scheme  is  shown  in  the  accompanying 
sketch.  One  of  the  good  points  of  this  box  is  the 
bottom-hinged  side  door  which  falls  down  as  soon  as  the 


catch  button  is  released,  and  serves  as  an  apron  to  throw 
the  material  clear  of  the  wheels.  Each  side  has  a  divided 
door,   so   that   quadruple   control    of   the    dumping    is 


HOPPER-BOTTOM  BODY  THAT  IS  EASILY  REMOVED 

secured.  The  box  ends  are  solid  and  with  the  inverted 
V-bottom  make  possible  a  rigid  unit  that  can  be  easily 
put  on  and  taken  off  the  truck. 


Rack  for  Sharpened  Drill  Steel 

A  simple  and  convenient  rack  for  sharpened  drill 
steel  is  shown  in  the  accompanying  illustration.  It 
consists  of  a  series  of  A-bents  to  the  legs  of  which  are 
bolted  at  90°  a  series  of  iron  straps  in  pairs.    The  legs 


SECTION   OP  R.\CK  FOR   DRILL  STEEH^ 

are  set  at  60°  to  the  floor  of  the  shop,  to  which  they  are 
screwed  firmly  by  means  of  60°  angle  straps  and  meet 
at  the  apex  on  each  side  of  a  2  x  8-in.  board  running 
"edge  up"  the  whole  length  of  the  rack  and  to  which 
both  legs  are  firmly  held  by  a  60"'  iron  strap.  To  brace  the 
rack  longitudinally  a  2  x  4-in.  A-brace  is  mortised  at  the 
center  of  the  apex  board,  the  legs  being  strapped  to  the 
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floor  in  a  plane  at  90°  to  the  planes  of  the  bents.  Such 
a  rack  i.s  in  use  in  underground  drill-sharpening  shops 
in  the  Joplin  district,  where  hollow  steel  drills  up  to 
18-  and  20-ft.  lengths  are  employed.  The  various 
lengths  are  laid  on  the  projecting  straps  between  bents 
and  can  be  readily  sorted  and  made  up  into  .sets  by  the 
drillers;  and  inspection  of  bit  and  shank  is  readily  made. 


Blueprint  Machine 

Where  blueprints  are  needed  frequently,  but  there  is 
not  sufficient  work  to  pay  for  an  automatic  printing 
machine,  the  one  described  by  G.  F.  Wetzel,  in  American 
Machinist,  of  Nov.  15,  1917,  will  answer  the  purpose. 
Any  carpenter  can  put  it  together,  and  the  material 
needed  is  inexpensive  and  easy  to  obtain. 

The  machine  frame  is  made  of  ,'  x  4-in.  boards  and 
is  about  6  ft.  6  in,  long,  27  in.  wide  and  36  in.  high. 
On  the  upper  edge  of  both  front  and  back  top  strips 
is  screwed  a  1  x  1  x  l-in.  angle,  with  vertical  flange 
outward.  This  serves  as  a  track  for  the  printing  frame, 
which  has  a  small  grooved  pulley  and  shaft  fastened 
on  each  side  near  the  corner.  A  standard  24  x  36-in. 
printing  frame  is  used. 

One  end  of  the  machine  frame  contains  the  light 
well,   which    is  3   in.   long  and  bounded   on   each   end 


...  -ArcOghts 


AN    KA.SILY    MADR    BLUKPRIXT    .MACHIN'E 

by  a  triangular  sheet  of  aluminum,  polished  on  one 
side,  of  about  No.  16  gage,  B.  &  S.  A  plate-glass 
mirror,  approximately  30  x  32  in.,  slants  down  at  30  deg. 
from  the  top  front  member,  and  at  the  back  is  a  sheet 
of  aluminum.  The  light  is  furnished  by  two  arc  lamps, 
spaced  about  15  in.  on  centers  and  in  front  of  the  rear 
reflector  sheet.  The  lamps  are  supported  by  wooden 
braces,  as  shown  in  the  figure.  The  rear  reflector  is 
bent  at  the  bottom  to  come  around  and  meet  the  lower 
edge  of  the  mirror,  where  two  pins  in  the  frame  engage 
in  holes  in  the  sheet.  At  the  upper  edge  of  the  sheet 
two  round  holes,  with  radial  short  slots  at  the  top,  slip 
over  two  wood  .Mcrews  with  round  heads.  Thus  by  rais- 
ing the  sheet  it  can  be  removed  for  access  to  the  arc 
lamps.  About  an  inch  .space  is  left  around  the  rear 
sheet  for  ventilation. 

In  using  the  outfit,  the  printing  frame  is  in  a  hori- 
zontal position,  with  the  glass  side  down,  on  the  tracks. 
The  felt  pad  and  bark  are  heavy  enough  to  hold  the 
tracing  and  paper  flat.  Ordinarily,  the  frame  is  left  over 
the  light  well;  but  for  wiping  du.st  off  the  mirror  or 
inspecting  the  lamps,  it  is  pusheil  to  one  side.     As  the 


field  of  illumination  is  only  30  in.  wide,  when  a  longei 
print  is  desired  expose  only  one  half  and  then  the  other 
one  by  rolling  the  frame  along.  If  larger  prints  than 
30  in.  are  standard,  three  lamps  will  be  needed. 

Good,  evenly  colored  prints  can  be  made  in  about 
5  min.,  using  electric  rapid  blueprint  paper,  without 
moving  the  frame.  In  shops  where  this  machine  would 
fit  in,  ordinarily  the  draftsman  can  .stop  long  enough 
to  start  the  print,  go  back  to  his  desk  and  then  remove 
the  print  without  interfering  appreciably  with  his  work. 

Another  way  in  which  the  machine  can  be  used  is 
tracing  through  sketches  or  prints.  By  removing  the 
pad  and  back  of  the  printing  frame,  the  light  will  show 
through  a  htavy  print  or  sketch  made  on  drawing  paper. 
so  that  it  can  be  easilv  traced. 


Folding  Trestle  for  Drafting  Table 

A  drawing  table  trestle  which  will  take  up  a  space 
only  4  in.  square  and  4  ft.  long  when  stored  would 
prove  a  great  convenience  to  many  engineers  who  do  not 
need  a  drawing  table  continually,  or  whose  work  some- 
times requires  one  where  ordinarily  there  would  not  be 
proper  facilities.  According  to  H.  A.  Sitterley  in  Eiuii- 
neering  News-Record,  Sept.  27,  1917,  the  trestle  in  the 
accompanying  drawing  has  been  used  for  the  last  two 

Notches  to  rvceive 
.Top  (yf  leas 


AP.irsTMKNT  FOR  HKIOHT  ANI^  SI.(irK  OF  BOARD 
KASII.V  MAPF. 

years  at  the  Low  Moor  Iron  Co..  of  Virginia,  and  has 
proven  to  be  convenient,  rigid,  light  and  capable  of  being 
easily  transported  and  stored  in  a  small  space. 
The  following  is  a  bill  of  necessary  materials; 

; — Jx  IJ-ln    hiirtlwiiod  stiliw.   4  f».   I  In.  loiiK,  front  leg». 

2 — J  X  l|-ln.  hnrdwooil  strips.  3  ft.  Ifl  In    long,  back  !«»»- 

1  — }  X  4-ln    hnnlwoort  bonrd.  S4  In.  long,  lop  pleco 

fi — I -In.    shotbraci    sorrws 

■J — J-ln    tiro-bolts  and   vvB.iherv 

I  —  Jl-ln    tire-bolt   and  washor 

l_3.1„     band-Iron    strip.    7    In     lonfj.    drilled    for   screw*   on    »-ln. 

centers  and  one  hole  cut  out   lo  servo  as  a  hook 
1— }.|n     band-iron    strip.    4    In     long,    drilled    for    screws   on    3|-ln 

centers 

The  method  of  as.sembling  is  perhaps  sufficiently  illus- 
trated in  the  drawing.  By  placing  the  top  ends  of  the 
longer  legs  in  the  different  notches,  in  the  top  piece,  the 
top  of  the  trestle  can  l)e  made  either  level  or  .sloping 
and  the  height  adjusted  from  .S4  to  42  inches. 
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Flow  Sheet  of  Round  Valley 
Tungsten  Mill 

The  Round  Valley  Tungsten  Co.,  of  Bishop,  Calif., 
is  milling  100  tons  of  scheelite  ore  per  day,  using  the 
accompanying  flow  .sheet.     The  ore  contains  about  1% 
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WO,  and  the  company  is  making  20  to  .30  tons  of  63 
to  64%   concentrates  per  month. 

The  mining  is  done  by  the  gloryhole  and  shrinkage 
system,  and  the  mill  has  been  in  operation  since  the 
middle  of  August.  Cooper  Shapley  is  general  manager 
and  H.  C.  Miller  is  superintendent.  Shipments  were 
begun  about  two  months  ago. 


Babbitting  Without  a  Mandrel* 

By  W.  F.  Schaphorst 

I  once  ridiculed  the  idea  of  using  a  special  mandrel 
for  babbitting  bearings,  and  in  mo.st  instances  I  am 
still  against  such  practice,  because  in  my  experience  I 
have  never  had  a  failure  by  using  the  shaft  itself  as  a 
mandrel,  pouring  the  babbitt  directly  around  it.  The 
way  to  do  it  properly  is  to  do  it  quickly.  Take  all  the 
time  desired  for  preparing  the  moulds,  and  prepare 
them  in  such  a  way  that  the  babbitt  can  be  poured 
almost  instantly.     By  pouring  quickly,  all  sides  of  the 

1H16.    by   W.    F.    Schaphorst.    WooUvorth    Building. 


shaft  are  heated  simultaneously  and  expansion  is  the 
same  all  over.  The  danger  that  must  be  overcome  is 
the  danger  of  warping,  which  will  occur  when  the  bab- 
bitt is  poured  slowly  and  on  one  spot  on  the  shaft.  That 
spot  becomes  highly  heated,  expands,  and  .springs  the 
shaft  in  such  a  way  that  the  hot  spot  will  be  on  the 
convex  side.  Before  the  shaft  can  spring  back,  the 
babbitt  solidifies  and  holds  the  shaft  in  a  bent  condition. 
Sometimes  this  bend  is  slight,  so  slight  that  the  shaft 
;an  be  turned  any  way,  due  to  the  clearance  allowed, 
but  the  bend  can  be  actually  "felt"  with  the  hand, 
because  in  one  position  it  turns  more  easily  than  in 
any  other. 

To  prepare  the  shaft  for  the  mould  it  is  a  good  plan 
to  burn  some  oily  waste  and  create  an  oily  soot  on  the 
shaft.  This  soot  serves  a  double  purpose.  It  provides 
the  necessary  clearance  medium,  and  it  is  a  good  insula- 
tor against  heat.  If  the  soot  isn't  thick  enough,  wrap 
a  thickness  or  more  of  thin  paper  around  the  soot. 
This  will  make  a  double  insulator.  A  string  tied  around 
the  paper  may  be  utilized  to  form  oil  grooves. 


Safety  Ladder  for  Smoke-Stacks 

Ladders  built  on  the  outside  of  smoke-stacks  have  lit- 
tle attraction  for  the  fellow  who  has  to  climb  them  occa- 
sionally.   The  man  who  has  climbed  an  ordinary  ladder 


LArir>ER    PROVIDED   WITH    S.AFETY   GUARDS 

to  the  point  where  he  keenly  realizes  that  his  "dear 
life"  depends  entirely  on  his  muscles,  and  has  then 
climbed  on  to  the  point  where  he  realizes  that  his 
muscles  are  failing  and  quivering  from  sheer  exhaus- 
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tion  appreciates  the  value  of  a  ladder  inclosed  in  guards, 
the  description  of  which  is  given  by  H.  B.  McDermid  in 
a  recent  issue  of  Power.  It  is  almost  impossible  to  fall 
from  this  ladder,  as  the  enveloping  hoops  or  guards  are 
not  more  than  three  feet  apart,  so  at  no  time  is  a  man's 
body  entirely  devoid  of  protection.  The  hoops  are  large 
enough  to  give  plenty  of  clearance  when  climbing,  yet 
small  enough  so  that  one  can  lean  back  against  them  in 
perfect  safety  while  resting  hands  and  arms.  A  fall 
from  such  a  ladder  is  practically  an  impossibilitv. 


processes  are  being  developed  to  catch  or  render  the 
SO,  harmless.  Neutralization  by  lime  has  been  prac- 
ticed for  years  in  .Japan. 


Use  of  Building  Paper  in  Merrill  Presses 

By  R.  Wheeler" 

The  frames  of  the  Merrill  triangular  precipitation 
pres.ses  are  generally  covered  with  canvas  and  a  light, 
cheap  twill — the  latter  being  removed  and  burned,  or 
dissolved  in  the  sulphuric-acid  treatment,  to  recover 
any  precipitate  on  it.  With  the  increasing  cost  of 
cloths  during  these  times  a  lower  priced  and  efficient 
substitute  was  sought.  The  practice  of  the  Alaska- 
Treadwell  company  of  putting  a  filter  paper  next  to 
the  twill  was  adopted.  At  Hedley,  B.  C,  one  sheet  of 
unglazed  building  paper  of  good  grade  is  used  next  to 
the  twill.  The  cost  of  the  paper  sheets  is  not  over 
2c.  a  piece,  while  the  cost  of  the  twill  is  from  17.5 
to  22.5c.  The  twills  will  last  several  months  when 
thus  protected  by  the  building  paper. 

At  each  cleanup,  the  paper  with  all  the  precipitate 
clinging  to  it  drops  into  a  cloth  suspended  under  the 
entire  length  of  the  press  and  above  a  tray  for  added 
protection.  The  twills  are  left  in  place,  clean  and  un- 
touched. The  cloth  containing  the  precipitate  and 
papers  is  removed  to  the  acid  vat  where  the  contents 
are  dumped  into  the  vat  and  the  cloth  kept  for  future 
cleanups.  WTien  it  becomes  too  rich  with  precipitate 
it  is  also  placed  in  the  acid  vat  to  be  dissolved.  The 
method  is  clean,  quick,  and  inexpensive  where  the  acid 
treatment   is   used   for  zinc-dust   precipitates. 


Treatment  of  Metallurgical  Smoke 
in  Japan! 

Taking  care  of  smelting  smoke  has  long  been  an  im- 
portant problem  for  Japanese  metallurgists.  At  the 
Hidachi  copper  works,  according  to  Tetsurow  Komakine, 
an  aircraft  (perhaps  it  is  better  to  say  a  .sack  filled 
with  hydrogen)  was  recently  utilized  to  examine  the  air 
currents  at  great  heights  above  the  smelting  plant,  and 
is  expected  to  furni.sh  much  needed  data  to  aid  in 
solving  the  smoke  question.  At  present  the  smoke  is 
ejected  from  a  stack  over  .500  ft.  high  built  on  a  moun- 
tain about  700  ft.  above  sea  level.  It  has  been  found 
that  the  gases  are  not  equally  dispersed  and  that  a 
great  proportion  may  follow  certain  "channels."  which 
vary  from  time  to  time.  Mr.  Komakine  further  states 
that  the  1000-ft.  stack  projected  for  some  time  at  this 
works  is  now  being  built  with  the  idea  of  pa.ssing  the 
ga.scs  out  to  .sea  before  they  fall.  He  adds  that  at  the 
Ashio  works,  the  Cottrell  electrostatic  process  precipi- 
tates the  solid  particles  in  the  smoke  but  that  additional 
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Screwdriver  Attachment  for  Use 
on  Cutting  Pliers 

Since  pliers  and  screwdrivers  are  the  tools  most  fre- 
quently used  by  the  electrician,  they  should  be  in  such 
a  form  that  they  can  be  easily  carried  around.    Pliers 


SCREWDRIVER  ATT.\CHMENT  FOR  PLIERS 

with  a  screwdriver  forged  at  the  end  of  one  of  the 
handles  are  common,  but  the  screwdriver  is  unhandy 
and  is  seldom  used. 

After  considerable  experimenting,  the  screwdriver  at- 
tachment shown  in  the  illustrations  was  developed  and 
has  proved  very  useful  to  me  and  to  other  workers 
who  have  made  one,  writes  M.  P.  Bertrande  in  Power. 
In  Fig.  1,  A  is  made  of  tool-steel  and  hardened.  The 
jaws  B  are  bent  from  .'..-in.  soft  sheet  iron  and 
held  together  by  the  two  straps  C  and  rivets  D. 
Dimensions  cannot  be  given,  as  curves  and  shapes 
change  in  accordance  with  the  shape  of  the  pliers  used. 
The  form  is  obtained  by  bending  the  sheet  iron  around 
the  pliers  and  riveting  it  to  the  tool-steel  blade  A.  The 
device  is  so  small  that  it  can  be  easily  carried  in  the 
vest  pocket.  Fig.  2  shows  the  screwdriver  attachment 
in  place  ready  for  use. 


Powdered  Coal  for  Steam  Plants 

The  composition  of  powdered  coal  used  in  heating  and 
puddling  furnaces  must  come  within  certain  restrictions 
in  order  to  be  used  successfully.  C.  J.  Gadd.  writing  in 
the  Journal  of  the  Franklin  In.'^titKte,  says  that  coal  for 
this  purpose  should  not  have  less  than  .10  per  cent,  vola- 
tile matter,  nor  less  than  50  per  cent,  fixed  carbon.  Its 
moisture  should  not  exceed  1.25  per  cent.,  its  ash  0.50 
per  cent,  and  its  sulphur  1  per  cent.  The  requirements 
for  openhearth  furnaces  are  nlore  rigid.  The  volatile 
content  should  be  higher  and  not  under  3G  per  cent.  The 
fixed  carbon  should  be  at  least  52  per  cent.  The  moi.sture 
and  sulphur  may  still  bo  1.25  and  1  percent,  respectively, 
but  the  ash  nuist  fall  below  (>  per  cent.  In  powdered  coal 
sulphur  when  present  only  in  small  quantities  has  no  ill 
effect  in  heating  and  annealing  furnaces,  but  it  should 
be  given  careful  attention  when  used  in  the  reducHon 
and   refining  of  metals  or  ores. 
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I     Events  and  Economics  of  the  War     I 


Excess  Profits  Advisers  Appointed 

The  appointment  of  an  advisory  board  of  nine  mem- 
bers to  be  known  as  the  "excess  profits  advisers"  has 
been  announced  by  Secretary  McAdoo.  It  will  act  as  a 
board  of  appeals  for  the  Internal  Revenue  Bureau  on 
all  questions  connected  with  the  interpretation  and  exe- 
cution of  the  excess  profits  section  of  the  new  war- 
tax  law. 

The  members  of  the  board  are:  Representative 
Cordell  Hull,  a  member  of  the  House  Committee  on 
Ways  and  Means;  T.  S.  Adams,  economist  of  Yale  Uni- 
versity; Wallace  D.  Simmons,  President  of  Simmons 
Hardware  Co.,  St.  Louis  and  Philadelphia;  J.  E.  Ster- 
rett  of  Price,  Waterhouse  &  Co.,  accountants,  New 
York;  S.  R.  Bertron,  of  Bertron,  Griscom  &  Co.,  bank- 
ers. New  York;  E.  T.  Meredith,  editor  Successful 
Farming,  Des  Moines,  Iowa;  T.  W.  McCullough,  editor 
Omaha  Bee,  Omaha,  Neb.;  Stewart  W.  Cramer,  of  the 
National  Council  of  Cotton  Manufacturers,  Charlotte, 
N.  C,  and  Henry  Walters,  chairman  of  the  board, 
Atlantic  Coast  Line,  and  Louisville  &  Nashville  roads. 


liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

The  Italians  are  holding  the  Teutons  at  the  Piave 
River,  after  flooding  the  approaches  to  Venice ;  Austrian 
detachments  that  succeeded  in  crossing  have  been  driven 
back;  an  attempt  to  outflank  the  Italian  line  in  the 
north  is  in  progress.  In  Russia  the  Kerensky  govern- 
ment has  been  defeated  and  Kerensky  has  disappeared ; 
the  Bolsheviki,  though  seemingly  victorious,  apparently 
lack  wide  popular  support.  In  France,  Clemenceau  is 
again  premier,  after  Painleve's  fall,  and  has  picked 
a  radical  cabinet.  In  England,  a  storm  of  discussion 
has  arisen  over  the  question  of  centralized  control  of 
the  war;  the  proposal  to  make  Northcliffe  air  minister 
has  caused  Cowdray  to  quit  the  cabinet;  the  British 
have  captured  Jaffa  in  Palestine  and,  in  a  fight  off  Hel- 
goland, crippled  two  German  ships. 

In  this  country,  new  rules  for  classifying  drafted 
men  have  been  issued  by  the  War  Department  and 
all  exemptions  canceled.  The  labor  convention  at  Buf- 
falo has  backed  Gompers  in  voting  to  support  the  Gov- 
ernment; railroad  brotherhoods  have  assured  the  Presi- 
dent that  they  will  not  strike.  A  board  of  excess-profit 
advisers  has  been  created  by   Secretary   McAdoo ;   the 

U.  S.  Bureau  of  Mines  will  be  assisted  by  a  board  of  

chemists  in  all  matters  pertaining  to  explosives.    Daniel  War-Savincrs    Plf3n    SlimmflriypH 

Willard  has  been  appointed  chairman  of  the  War  In- 

dustries  Board  and  Henry  Ford  has  joined  the  staff  of         '^^e  war-savings  plan  provided  for  in  the  last  bond 
the  Shipping  Board  as  assistant  to  Charles  Piez.  act,  of  Sept.  24,   1917,  goes  into  operation   on   Dec.  3. 

. Stamps,  which  are  the  Government's  certificates  of  in- 

debtedness, are  to  be  sold  in  two  denominations — thrift 
stamps,  which  will  cost  25c.  each,  and  war-savings 
stamps,  costing  from  $4.12  to  $4.23  each  according  to 
the  month  in  which  they  are  purchased.  With  the 
first  thrift  stamp  the  purchaser  is  given  a  thrift  card 
with  spaces  for  16  stamps.  When  16  thrift  stamps 
have  been  purchased  and  affixed,  the  thrift  card  can 
be  exchanged  for  a  war-savings  stamp  by  paying  the 
difference  between  the  $4  the  thrift  stamps  represent 
and  the  current  value  of  a  war-savings  stamp,  which 
in  December,  1917,  and  January,  1918,  will  be  $4.12, 
and  thereafter  Ic.  more  for  each  succeeding  month 
during  the  year  1918. 

With  the  first  war-savings  stamp  obtained  by  pur- 
chase or  exchange  the  owner  is  given  a  war-savings 
certificate  containing  spaces  for  20  war-savings  stamps. 
If  these  are  filled  during  December,  1917,  or  January', 
1918,  the  cost  to  the  purchaser  will  be  $4.12  for  each 
stamp,  or  $82.40  for  the  full  certificate,  and  on  Jan.  1, 
1923,  the  Government  will  redeem  the  certificate  at 
$100,  giving  the  holder  a  net  profit  of  $17.60  for  the 
use  of  his  money.  Although  these  investments  do  not 
mature  until  Jan.  1,  1923.  provision  is  made  whereby 
upon  10  days'  written  notice  after  Jan.  1,  1918,  such 
certificates  will  be  redeemed  by  postmasters  at  their 
cost  to  the  purchasers  plus  Ic.  a  month  on  each  war- 
savings  stamp  on  the  certificate. 

The  thrift  stamps  do  not  bear  interest,  but  the  war- 
savings  stamps  bear  4'',c,  compounded  (luarterly.  The 
certificates  will  be  dated  Jan.  2,  1918,  and  mature  Jan. 


Coal  Miners  Accept  to  Penalty  Clause 

The  recent  decree  of  the  Government  assessing  a 
penalty  of  $1  per  day  upon  miners  who  refused  to 
work,  which  was  the  cause  of  the  abrupt  ending  of 
negotiations  recently  conducted  in  Washington  between 
representatives  of  coal  miners  and  operators  of  the 
Southwestern  field  and  Dr.  H.  A.  Garfield  has  been 
agreed  to  by  the  miners.  The  penalty  was  imposed 
by  the  Government  as  a  war  necessity  when  miners  in 
the  West  and  South  walked  out.  The  latter's  repre- 
sentatives thereupon  informed  Dr.  Garfield  that  the 
miners  insisted  upon  the  right  to  adjust  their  own 
working  conditions.  The  Fuel  Administrator  main- 
tained, however,  that  the  penalty  was  just  and  necessary 
as  a  war  measure  and  insisted  that  the  clause  be  in- 
serted in  every  contract  between  the  operators  and 
workmen.  The  miners'  representatives  thereupon  quit 
the  conference,  first  deciding  to  meet  in  Kansas  City 
on  Nov.  12.     At  this  meeting  they  accepted  the  clause. 

Wage  increases  sought  by  the  Southwestern  miners 
are  based  on  increases  agreed  on  recently  by  operators 
and  union  heads  in  the  central  competitive  field.  The 
central  field  contract  contained  provisions  for  auto- 
matic penalties  and  was  approved  by  Dr.  Garfield,  who 
recommended  to  President  Wilson  the  45c.  coal-price 
increase.  Under  the  penalty  provision  miners  who 
struck  without  cause  would  be  fined  $1  a  day  each  and 
operators  locking  men  out  without  cause  would  pay  a 
fine  of  $2  a  day  for  each  man  not  working. 


928 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  104,  No.  21 


1,  1923.  Under  the  plan  an  amount  as  small  as  25c.  can 
be  invested  in  a  Go%-ernment  .security,  and  as  soon  a.s 
$4  has  been  thus  invested  an  interest-bearing  certificate 
of  the  United  States  Government  can  be  secured.  The 
stamps  and  certificates  can  be  obtained  from  past  offices, 
banks,  or  trust  companies,  at  most  railroad  stations, 
stores,  factories,  and  many  other  public  places. 


Outlook,  in  Steel  Industry 

As  the  Government  program  of  steel  requirements 
develops,  the  steel  consuming  trade  in  various  lines  is 
feeling  the  first  cleavage  between  essential  and  non- 
essential industries,  says  Iron  Age.  As  priority  rulings 
multiply,  the  disturbance  from  steel  scarcity  in  certain 
minor  lines  increases  and  it  becomes  clearer  that  the 
list  of  affected  businesses  will  grow.  Inability  of  certain 
manufacturers  to  count  on  steel  supply  promises  to 
figure  more  and  more  in  the  war  toll.  The  automobile 
industry  is  much  disturbed  by  the  announcement  that 
alloy  steel  will  be  largely  withheld  from  it,  yet  there 
is  nowhere  any  definite  knowledge  as  to  the  amount  of 
such  steel  Government  needs  will   require. 

Government  shell  steel  now  under  inquirj'  amounts 
to  1,500,000  tons.  The  Government's  requirements  are 
counted  on  to  be  lOCr  of  ship-plate  output,  after  due 
allowance  of  plates  for  war  and  food  industries  and 
railroad  upkeep.  Many  plate  users  must  resort  to  uni- 
versal plates  and  a  larger  use  of  rivets.  For  the  destroy- 
ers for  which  contracts  were  recently  let,  60,000  to 
70,000  tons  of  steel  has  been  given  out,  largely  plates. 
A  measure  of  the  scarcity  of  plates  is  found  in  the 
estimate  that  Government  merchant  ships,  represent- 
ing entirely  new  demand,  will  take  in  each  of  the  next 
two  years  1,500,000  tons  of  plates.  The  total  produc- 
tion of  sheared  plates,  1  in.  and  thicker,  was  not  quite 
2,500,000  tons  in  1916. 


To  Burn  Toluol  or  To  Shoot  It 

"When  the  spring  drives  of  1918  begin,  American 
soldiers  will  be  participants  in  great  numbers.  If  they 
are  to  prove  equal  in  effectiveness  to  our  British  allies, 
if  their  casualty  lists  are  to  be  held  down  to  relatively 
small  numbers,  they  must  be  supplied  with  the  maximum 
possible  amount  of  high  explosives  for  barrage  fire. 

"Of  the  several  high  explosives  now  in  use,  the  War 
Department  has  pronounced  tri-nitro-toluol  (T.N.T. )  as 
best,"  says  Dr.  Charles  H.  Herty,  editor  of  the  Journal 
of  Industrial  and  Engineerinfi  Chemistry.  "It  is  the 
easiest  high  explosive  to  make,  and  the  safest  to  trans- 
port. For  its  manufacture  toluol  is  required.  At  the 
present  time  there  is  produced  annually  approximately 
11,000,000  gal.  of  toluol  from  byproduct  retort  coke 
ovens,  which  have  increased  rapidly  in  number  since 
the  war  began.  This  (juantity,  however,  is  under  con- 
tract for  the  supply  of  the  Navy  and  the  Allies.  At 
lea.st  a  year  is  required  for  the  construction  of  a  large 
battery  of  byproduct  ovens.  For  the  new  army  the 
only  quickly  available  source  of  toluol  is  the  gas  plants. 
A  statement  to  that  effect  was  made  recently  by  Brig. 
Gen.  William  H.  f'rozier,  chief  of  the  Bureau  of 
Ordnance  of  the  War  Department.  Gas  plants  can  be 
equipped  within  three  to  four  months,  some  more  quick- 
ly, to  remove  the  toluol  from  gas." 


General  Crozier  further  stated  that  the  mobile  artil- 
lery alone  would  require  by  September,  1918,  at  least 
22,000,000  gal.  of  toluol.  Statistics  show  that  during 
1916  approximately  220,000,000,000  cu.ft.  of  gas  was 
produced  in  this  countrj'.  Assuming  an  average  re- 
coverj'  of  0.05  gal.  of  toluol  per  1000  cu.ft.  of  gas,  we 
should  be  producing  from  the  gas  plants  within  the 
next  four  months,  if  immediate  steps  are  taken  every- 
where, at  the  rate  of  11,000,000  gal.  of  toluol  annually. 
Even  at  this,  the  recovery  of  toluol  would  amount  to 
only  half  of  the  requirement  for  an  army  of  a  million 
men.  It  is  possible,  however,  by  a  more  complete  strip- 
ping of  gas,  to  increase  the  yield  beyond  0.05  gal.  per 
1000  cu.ft.,  thus  more  nearly  meeting  the  requirements. 

Each  day's  delay  means  a  sacrifice  of  T.  N.  T.  suffi- 
cient for  150,000  3-in.  shells.  Is  it  not  time,  therefore, 
for  a  getting  together  on  the  part  of  Government  offi- 
cials, gas  companies.  Public  Service  Boards,  commis- 
sions, and  the  public  at  large?  Toluol  is  of  advantage 
in  illuminating  gas  only  for  an  open-flame  burner.  As 
most  people  use  gas  mantles  and  as  over  90  Tr  of  gas 
is  used  for  cooking,  let  there  be  an  end  to  the  old 
question  of  candle  power  and  consideration  of  a  sound 
basis  of  heat  units.  By  so  doing  the  first  step  toward 
recovery  of  the  much  needed  toluol  will  be  taken. 


Chemist  Board  Appointed 

A  special  board  of  chemists  to  investigate  explo- 
sives and  the  use  of  gases  in  warfare  has  been  ap- 
pointed by  Secretary  Lane  to  act  as  advisers  to  the 
U.  S.  Bureau  of  Mines.  The  members  are :  Dr.  William 
H.  Nichols,  of  the  General  Chemical  Co.,  New  York, 
chairman;  Prof.  H.  P.  Talbot,  head  of  the  chemical 
department  of  the  Massachusetts  Institute  of  Tech- 
nology ;  William  Hoskins,  of  Chicago,  a  consulting  chem- 
ist; Prof.  H.  P.  Venable,  of  the  University  of  North 
Carolina,  E.  C.  Franklin,  of  Leland  Stanford  Univer- 
sity and  Dr.  Charles  L.  Parsons,  of  the  Bureau  of  Mines. 
The  board  will  consider  plans  for  increasing  the  pro- 
duction of  materials  used  in  explosives  manufacture  and 
will  advise  the  bureau  on  the  operation  of  the  recently 
enacted  Explosives  Law. 

Electrically  Controlled  Boats  Old 

Several  electrically  controlled  boats  operated  by  the 
Germans  off  Belgium  have  been  destroyed  by  the  British. 
These  boats,  which  are  not  controlled  by  wireless,  are 
described  in  an  Admiralty  report  as  being  twin  petrol 
engine  vessels,  partly  closed  in,  which  travel  at  a  high 
speed.  They  carry  a  drum  with  between  30  and  .50 
miles  of  insulated  single-core  cable,  through  which  the 
boat  is  controlled  electrically.  The  forepart  carries  a 
considerable  charge  of  high  explosives,  probably  from 
.300  to  500  lb.  The  method  of  operating  is  to  start 
the  engine,  after  which  the  crew  leave  the  boat.  A 
seaplane,  protected  by  a  strong  fighting  patrol,  then 
accompanies  the  vessel  at  a  distance  of  from  three  to 
five  miles,  and  signals  to  the  shore  operator  of  the 
helm.  These  signals  need  only  be  "starboard,"  "port," 
or  "steady."  The  boat  is  zig-zagged  while  being  .steered 
into  a  ship,  and  the  charge  is  exploded  automatically. 

The  device  is  an  old  one.  A  boat  similarly  controlled 
was  used  by  H.  M.  S.  Vernon,  a  torpedo  experimental 
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ship,  as  far  back  as  1885.  The  only  new  features  in 
the  German  boat  are  the  petrol  engines  and  wireless 
signals,  neither  of  which  existed  then. 


Highways  Transport  Committee 
Is  Named 

Greater  use  of  highways  and  inland  waterways  for 
short  hauls  to  relieve  the  burden  placed  on  railroads  by 
the  war  is  sought  by  the  Council  of  National  Defense 
in  the  appointment  of  a  highways  transport  committee. 
The  members  are  Roy  D.  Chapin,  of  Detroit,  chairman; 
Logan  Waller  Page,  Federal  director  of  public  roads ; 
Henry  G.  Shirley,  chief  engineer  of  the  Maryland  State 
Roads  Commission,  and  George  H.  Pride,  of  New  York. 
Cooperative  work  with  the  various  departments  of  the 
Government  interested  in  the  utilization  of  roads  for 
military  purposes  will  be  started  at  once  by  the  com- 
mittee, which  later  will  coordinate  its  work  with  that 
of  the  railroads  and  assist  local  highway  authorities  in 
maintaining  the  roads. 

All  forms  of  transportation  are  now  represented  in 
the  Council  for  carrying  on  the  war.  Cooperation 
among  transportation  agencies,  and  not  competition,  is 
expected  to  be  the  outcome  of  the  combined  work  of 
the  committees.  As  the  task  of  hauling  freight  long 
distances  naturally  falls  to  the  railroads,  it  is  planned 
by  the  Council  to  encourage  the  use  of  motor  trucks  for 
shorter  distances,  especially  the  movement  of  farm  prod- 
uce. Inland  waterways  will  be  relied  on  where  avail- 
able. Relief  for  congestion  in  railroad  yards  and  at 
terminals  will  be  one  of  the  problems,  to  be  worked  out 
in  cooperation  with  the  railroads. 


What  Industries  Are  Non-Essential  ? 

"Before  a  conclusion  can  be  reached  as  to  what  in- 
dustry is  nonessential  during  the  war,"  says  a  bulletin 
of  the  U.  S.  Chamber  of  Commerce,  "there  must  be 
known  what  is  needed  from  abroad  and  what  we  may 
send  in  exchange,  for  what  is  apparently  a  non-essen- 
tial here  may  be  productive  of  most  important  materials 
for  the  war  by  being  sent  abroad  in  exchange  for 
essential  materials. 

"For  example,  we  need  nitrate  and  copper  from  Chile. 
These  are  essential  to  the  production  of  munitions  of 
war.  We  may,  however,  procure  this  nitrate  and  cop- 
per by  shipping  jewelry  or  automobiles  to  Chile.  Again, 
we  need  from  Argentina  wool,  wheat  and  hides,  and 
tliese  necessities  may  be  obtained  by  shipping  in  ex- 
change sewing  machines  or  typewriters.  Thus  the 
manufacture  of  a  limousine  or  a  typewriter  may  be 
in  fact  the  means  of  producing  nitrate  or  wool. 

"What  may  be  shipped  to  foreign  countries  depends 
upon  what  they  are  willing  to  receive  from  us  and, 
therefore,  it  may  be  impossible  to  secure  what  is  needed 
by  shipping  non-essentials.  Cases  may  arise  where  we 
must  draw  upon  our  store  of  much-needed  raw  materials 
and  finished  products  in  order  to  procure  raw  materials 
which  are  in  even  greater  demand.  Thus,  we  may  have 
to  send  coal  or  agricultural  implements  to  Argentina 
in  order  to  procure  wool,  wheat  or  hides.  The  extent 
to  which  we  can  afford  to  reduce  our  own  much-needed 
supplies  of  coal  and  agricultural  implements  would  de- 
pend upon  the  extent  that  we  needed  wool,  wheat  or 


hides.     These  are  relative  questions  to  be  settled  only 
after  careful  consideration  of  all  the  circumstances. 

"Behind  all  this  is  the  question  of  our  gold  supply — 
the  great  balance  wheel  of  our  foreign  trade.  This 
aspect  of  the  situation  may  be  illustrated  by  citing  the 
situation  with  India.  Among  other  things  we  need  jute 
and  burlap  from  India;  in  return  we  can  send  clocks  and 
watches,  typewriters,  cloth  and  general  merchandise, 
iron  and  steel  pipe  and  fittings,  etc.  But  this  is  not 
enough.  The  balance  of  trade  is  against  us.  To  India 
we  can  send  silver  in  settlement  of  this  balance,  but  if 
this  is  not  sufficient  we  must  send  gold  or  else  allow 
American  exchange  to  be  at  a  great  discount.  The  ex- 
tent to  which  our  gold  supply  may  be  drawn  upon  to 
settle  foreign  exchange  balances  raises  all  the  questions 
of  domestic  finance — the  Government's  borrowing,  the 
protection  of  our  currency,  and  in  fact  our  entire  finan- 
cial structure." 


J.  Leonard  Replogle  Appointed 
Director  of  Steel  Supply 

Appointment  of  J.  Leonard  Replogle,  of  New  York, 
chairman  of  the  Wharton  Steel  Co.,  and  president  of 
the  American  Vanadium  Co.,  as  director  of  the  steel 
supply  for  the  United  States  and  the  Allied  nations,  has 
been  made  by  President  Wilson  upon  the  recommenda- 
tion of  Mr.  Replogle's  associates  on  the  priority  com- 
mittee of  the  War  Industries  Board.  Every  requisition 
for  steel  for  any  of  the  Allied  governments  must  be 
vised  by  the  new  director,  who  will  determine  to  a  great 
extent,  the  priority  of  orders  placed  by  the  Allies.  Mr. 
Replogle's  appointment  is  one  result  of  the  decision  of 
the  Allies  to  centralize  and  coordinate  their  activities. 


Will  Not  Seize  Deposits  of  Germans 
Living  in  United  States 

A.  Mitchell  Palmer,  alien  property  custodian,  has  is- 
sued the  following  statement : 

Some  misapprehension  seems  to  exist  relative  to  the 
status,  under  the  Trading-with-the-Enemy  Act,  of  citizens 
or  subjects  of  Germany  and  its  allies  resident  within  this 
country.  Such  persons  are  not  included  within  the  term 
"enemy  or  ally  of  enemy"  as  employed  in  the  act.  Deposits 
in  the  postal  savings  banks  of  the  United  States  belonging 
to  such  pei-sons  are  not  liable  to  seizure  by  the  Government 
and  will  not,  therefore,  be  taken  into  the  possession  of  the 
alien-property  custodian  or  be  interfered  with  in  any  way 
whatever. 


Canadians  To  Make  Shells  for 
United  States 

Negotiations  conducted  by  the  Canadian  Imperial 
Munitions  Board  at  Washington  have  resulted  in  the 
placing  of  a  large  order  of  shells  for  French  75s,  to  be 
produced  at  Canadian  plants  for  the  U.  S.  Government. 
Six  to  seven  and  one-half  million  shells  will  be  turned 
out  in  the  first  seven  months  of  1918.  The  Imperial 
Munitions  Board  will  act  for  the  American  authorities 
in  placing  the  contract  and  supervising  the  production 
of  the  shells.  The  American  Ordnance  Department  will 
supply  steel  and  component  parts  and  +he  Canadian 
manufacturers  will  forge  the  steel  and  machine  and 
assemble  the  shells. 
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I  Industrial  News  from  Washington  I 


Possession  of   Explosives   Now    Illegal 
Without  License 

Any  person  in  the  United  States  found  with  ex- 
plosives in  his  possession  and  who  does  not  have  a  li- 
cense issued  by  the  Federal  Government  showing  the 
purpose  for  which  the  explosives  are  to  be  used,  will  be 
arrested  at  once  and  fined  up  to  $5000  or  sent  to  prison 
for  one  year.  If  the  circumstances  warrant,  the  person 
may  be  fined  $5000  and  in  addition  given  the  one  year 
in  prison. 

This  is  the  principal  clause  in  a  war  measure  passed 
by  the  last  Congress  which  became  effective  Nov.  15. 
The  manufacturer,  the  importer  and  exporter  must 
likewise  have  licenses  issued  by  the  U.  S.  Bureau  of 
Mines  in  Washington.  The  seller  and  the  purchaser  of 
explosives  must  also  secure  them.  The  licenses  will  be 
issued  generally  by  county  clerks,  or  other  local  officers 
who  are  authorized  to  administer  oaths.  There  will  be 
at  least  one  licensing  officer  in  each  county,  and  more 
pgents  will  be  designated  if  the  county  is  sufficiently 
large  to  warrant  it.  If  a  state  has  laws  providing  for 
a  system  of  licensing  persons  manufacturing,  storing. 
selling  or  using  explosives,  the  state  officials  authorized 
to  issue  such  state  licenses  shall  be  designated  as  Fed- 
eral licensing  agents;  also  city  officials  nualified  to  issue 
city  explosives  licenses  will  be  given  authority  to  issue 
Federal  licenses.  A  Federal  license  will  not  relieve  any 
person  from  securing  such  additional  license  as  may  be 
required  under  state  laws  and  local  ordinances.  In  each 
state  there  will  be  appointed  a  state  explosives  inspector, 
who  will  represent  the  Bureau  of  Mines  in  the  adminis- 
tration of  the  law  within  the  state. 

Only  citizens  of  the  United  States  or  of  countries 
friendly  to  the  United  States  and  the  Allies  may 
obtain  licenses.  Contractors,  mining  companies,  quarry- 
men  and  others  using  large  quantities  of  explosives, 
which  are  handled  by  employees,  may  issue  explosives 
to  their  employees  only  through  those  employees  holding 
a  license,  called  a  foreman's  license. 

The  purchaser  of  explosives,  in  obtaining  a  license, 
mu.st  state  definitely  what  the  explosive  is  to  be  used 
for  and  will  be  held  accountable  for  its  use  as  stated 
and  the  return  of  any  that  may  be  left.  With  the  strict 
enforcement  of  this  law,  the  Federal  authorities  hope  to 
prevent  explosives  falling  into  the  hands  of  evilly-dis- 
po.sed  persons  and  put  a  stop  to  further  dynamite  plots. 

It  having  proved  impo.ssible  to  licen.se  all  u.sers  of  ex- 
plosives prior  to  Nov.  15.  Francis  S.  Peabody,  a.ssi.stant 
to  the  Director  of  the  Bureau  of  Mines  in  charge  of  ex- 
plosives, has  urged  that  "busine.ss  as  usual"  be  contin- 
ued, to  the  end  that  there  may  be  no  loss  of  coal  or 
metal  production  as  a  con.sequence.     He  says  in  part: 

On  and  after  Nov.  15.  all  manufncturers,  vendors,  fore- 
men, exporters,  importers  and  analysts  who  deal  with  ex- 
plosives or  intcredients  of  explosives  shall  keep  an  itemized 
record  of  sales,  issues  or  other  disposition  made  of  explosives 
and  injrredicnts,  pending  receipt  of  detailed  instructions  and 
the  securing  of  necessary  licenses  required  by  law. 


By  Paul  Wooton.  Special  Correspondent 
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More  than  2000  persons  have  been  designated  to  issue 
licenses.  In  most  counties  it  has  been  necessary 
to  designate  only  one  person  for  this  duty,  but  in  some 
counties  many  more  have  been  designated.  In  several 
Pennsylvania  counties  15  have  been  found  necessary. 

Detailed  instructions  tc  licensors  are  to  be  sent  out 
within  a  few  days.  A  few  of  the  paragraphs  from  these 
rather  extended  instructions  are  as  follows: 

13.  Appearance  in  Person — Every  applicant  for  a  license 
must  appear  in  person  before  the  licensor.  In  the  case  of 
firms,  associations,  societies  and  corporations  desiring  a 
license  for  purchasing  or  vending  explosives,  or  in  the  case 
of  educational  institutions  applying  for  the  analyst's,  inves- 
tigator's or  educator's  license,  the  application  may  be  pre- 
sented by  and  the  license  issued  to  the  properly  qualified 
officer  of  such  firm,  association,  society,  corporation  or  in- 
stitution, and  the  license  shall  be  made  out  in  the  name  of 
the  firm,  association,  society,  corporation  or  institution;  but 
a  foreman's  license  shall  be  issued  upon  presentation  of  the 
application  of  the  foreman  in  person  and  shall  be  issued  to 
the  foreman  in  person,  as  foreman  of  the  designated  indi- 
vidual, firm,  association,  society  or  corporation.  A  corpo- 
ration official  applying  for  the  license  for  a  corporation  and 
a  foreman  applying  for  a  foreman's  license  should  present 
proper  credentials  to  show  his  official  capacity.  The  word 
"foreman"  as  used  in  the  regulations  designates  the  person 
actually  issuing  explosives  from  the  explosives  magazine 
and  any  other  person  who  may  be  designated  by  his  com- 
pany to  see  that  explosives  are  taken  by  a  workman  only 
to  points  necessary  to  the  carrying  on  of  his  duties  and  that 
unused  explosives  are  returned  to  a  safe  place,  whether  or 
not  this  man  is  known  at  the  mine  or  plant  or  carried  on 
the  payrolls  under  the  title  of  "foreman." 

14.  Citizenship — -The  law  specifies  that  an  applicant  "shall 
state  under  oath  his  place  of  birth,  whether  native  born  or 
naturalized  citizen  of  the  United  States  of  America;  if  a 
naturalized  citizen,  the  date  and  place  of  naturalization." 
In  the  case  of  corporations,  firms  and  associations,  the  na- 
tionality of  the  controlling  stockholders  must  be  indicated. 
Licenses  will  not  be  issued  to  enemy  aliens  or  to  subjects 
of  a  country  allied  with  an  enemy  of  the  United  States;  or 
to  a  corporation,  firm  or  association  where  its  controlling 
stockholders  or  members  are  enemy  aliens  or  subjects  of  a 
country  allied  with  an  enemy  of  the  United  States. 


Sulphuric  Acid  Situation  Acute 

Faced  with  the  certainty  of  an  increase  of  1,500.000 
tons  in  sulphuric-acid  requirements  in  1018.  intensive 
efforts  are  being  made  by  several  Government  agencies 
to  insure  its  production.  The  situation  is  particularly 
acute  with  regard  to  high-gravity  acids.  The  War 
Industries  Board  has  found  it  necessary  to  add  a  sul- 
phuric-acid specialist  to  its  staff  in  the  person  of  M. 
F.  Chiise.  of  the  Commercial  Acid  Co.,  of  St.  Louis, 
who  will  report  to  Mr.  Baruch.  Mr.  Chase  formerly 
was  with  the  Mineral  Point  Zinc  Company. 

At  present,  the  sulphuric-acid  problem  is  receiving 
consideration  by  the  War  Industries  Board.  War  Min- 
erals Committee,  Department  of  Agriculture.  War  Trade 
Board.  Department  of  Commerce.  National  Research 
Council.  Committee  on  Chemicals  and  the  Committee  on 
Fertilizers.  In  addition,  the  Shipping  Board  has  under 
its  jurisdiction  the  allotment  of  xhips  for  importing 
Spanish  pyrites.  To  date,  the  activities  of  these  differ- 
ent agencies  have  not  been  successfully  coordinated.  It 
is  apparent  from  Government  investigations  that  pure 
sulphur  must  be   u.sed   to   obtain    results   quickly,   and 
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Spanish  pyrites.  To  date  the  activities  of  these  differ-' 
ent  agencies  have  not  been  successfully  coordinated.  It , 
is  apparent  from  Government  investigations  that  pure 
sulphur  must  be  used  to  obtain  results  quickly,  and 
that  some  industries  must  rely  more  upon  the  sulphur 
obtained  from  pyrites.  Consumption  of  strong  acids 
by  certain  industries  can  also  be  reduced,  it  is  believed. 


Manganese  Output  in  Arkansas  District 
Affected  by  Labor  Shortage 

After  preliminary  survey  of  Batesville  manganese 
district  of  Arkansas,  D.  F.  Hewett,  of  the  U.  S.  Geo- 
logical Survey,  has  concluded  that,  although  the  aggre- 
gate quantity  of  ore  in  the  district  is  probably  large,  at 
present  there  is  little  prospect  that  the  output  can  be 
doubled  in  the  near  future.  Mr.  Hewett  just  has  re- 
turned to  Washington  from  Arkansas. 

Among  the  deposits  examined  by  Mr.  Hewett  were 
those  near  Cushman,  which  are  yielding  high-grade  ore. 
This  is  in  the  form  of  hard  nodules  ranging  in  size 
from  that  of  walnuts  to  masses  that  weigh  as  much 
as  five  tons.  Most  of  the  high-grade  ore  near  Cushman 
is  found  in  solution  cavities  in  the  Izard  limestone.  The 
nodules  are  of  psilomelane  and  braunite  imbedded  in 
the  chocolate-colored  clays  that  fill  the  cavities.  These 
ores  commonly  range  from  45  to  52 '^c  Mn  and  from 
3  to  7%  Fe.  Much  of  the  lower-grade  ore,  as  well  as 
some  of  that  which  runs  over  40^r  Mn,  is  derived  from 
deposits  represented  by  weathered  Cason  shale.  Depos- 
its of  this  type  are  worked  by  opencut  methods  and  at 
the  Montgomery  mine  a  washer  has  been  installed  to 
treat  weathered  material,  which  is  the  only  one  in  the 
district.  The  area  in  which  the  deposits  are  known  and 
indicated  is  about  15  by  25  miles,  about  one-fourth 
larger  than  outlined  by  Penrose  in  1890. 

For  the  last  nine  months  the  district  has  yielded  550 
tons  monthly  of  ore  running  more  than  40%  Mn;  700 
tons  monthly  from  15  to  40 ^r  Mn  and  100  tons  monthly 
from  5  to  15%  Mn.  The  limiting  factors  are  the  tedious 
method  of  mining,  the  distance  of  most  of  the  deposits 
from  the  railroad,  poor  roads  within  the  district  and 
the  scarcity  of  labor.  Few  shafts  can  accommodate 
more  than  four  miners  at  work. 

The  output  of  the  district  bears  a  close  relationship 
to  the  number  of  men  employed.  In  October,  during 
the  cotton-picking  season,  the  ebb  of  production  for 
the  year  was  reached,  when  it  was  two-thirds  normal. 
Until  recently  the  prevailing  wage  in  the  district  has 
aeen  $1.75  for  surface  men  and  $2  for  miners  per  10 
tiours.  Wages  have  been  advanced,  however,  so  that 
surface  men  now  receive  $2  and  miners  $2.25  per  nine 
lours.    This  has  not  drawn  labor  from  the  outside. 


Manganiferous  Iron  Deposits  at 
Silver  City,  N.  M. 

The  old  silver-producing  area  near  Silver  City,  N.  M., 
las  recently  become  the  most  productive  source  of  man- 
janiferous-iron  ore  in  that  state.  Since  April,  1916, 
:he  Moses  and  Kirchman  lease  has  shipped  31,000  long 
ons  from  several  opencuts,  none  of  which  is  over  15 
't.  deep.  The  ore  averages  about  16%  Mn,  35%  Fe, 
>%  SiOj,  and  0.012%  phosphorus.    It  is  shipped  to  the 


Colorado  Fuel  and  Iron  Co.  at  Pueblo,  Colo.  The  de- 
posits were  recently  examined  by  Joseph  B.  Umpleby, 
of  the  U.  S.  Geological  Survey,  who  says  that  even 
more  ore  is  available  on  an  adjoining  group  of  claims 
owned  by  C.  A.  Stevens,  of  New  York.  These  claims 
are  not  being  worked.     Dr.  Umpleby  said: 

The  manganiferous-iron  deposits  crop  out  on  the  hill 
southwest  of  the  town  of  Silver  City  and  extend  westward 
and  northward  along  the  south  and  west  sides  of  Chloride 
Flat.  The  deposits  are  thus  scattered  over  an  area  shaped 
somewhat  like  a  fish-hook,  open  northward,  with  the  point 
near  the  town  limits  of  Silver  City.  The  deposits  are  con- 
fined to  areas  of  Ordovician  limestones,  and  most  of  the  ore 
is  in  the  upper  members. 

The  ore-bearing-  beds  dip  eastward  at  low  angles,  and  in 
the  immed'ate  vicinity  of  Silver  City  are  cut  off  by  a  mass 
of  quartz  monzonite  porphyry.  Several  nomial  faults  which 
cross  the  range  offset  the  beds  westward  on  the  north. 
Parallel  to  these  larger  displacements  are  innumerable  other 
faults  too  small  to  be  traced  at  the  surface.  The  orebodies 
are  irregular  replacements  principally  of  lenticular  outline 
and  oriented  parallel  to  the  bedding.  In  a  few  places  the 
manganiferous-iron  ore  occurs  along  the  sides  of  naiTow 
quartz  veins,  but  in  general  there  is  no  observed  regularity 
in  the  distribution  of  orebodies.  The  largest  mass  developed 
is  on  the  Stevens  group  of  claims.  It  is  e.xposed  throughout 
the  extent  of  an  open  cut  6  ft.  deep  and  300  ft.  long,  which 
crosses  beds  dipping  15°  east.  Smaller  openings  show  that 
ore  continues  for  300  ft.  farther  west  and  200  ft.  farther 
east.  Ore  crops  out  at  the  surface  on  the  slope  above  the 
line  of  open  cuts  to  an  elevation  60  ft.  higher.  As  develop- 
ment of  the  manganese-iron  ores  has  not  reached  deeper 
than  40  ft.  below  the  surface  anywhere  in  the  area,  and  as 
the  ores  seem  to  have  been  leached  from  the  overlying 
shales,  tonnage  below  the  level  of  exploration  cannot  be 
estimated  with  assurance.  Nevertheless  it  seems  safe  to 
conclude  that  in  this  mass  more  than  one-half  millon  tons  of 
ore,  apparently  of  a  grade  similar  to  that  already  shipped 
from  the  area,  is  available.  Several  other  parts  of  the  dis- 
trict show  surface  exposures  of  comparable  extent  and 
quality,  but  development  on  them  is  less  advanced  and  an 
estimate  of  tonnage  is  more  hazardous.  It  is  apparent  to 
one  examining  the  outcrops  and  their  wide  distribution, 
however,  that  a  very  large  tonnage  of  ore  suitable  for 
spiegeleisen  can  be  easily  developed  in  the  Silver  City  area. 


Mining  in  Tolovana  District 

After  an  exhaustive  examination  of  the  gold  placers 
in  the  Tolovana  district  of  Alaska,  which  is  producing 
gold  at  the  rate  of  $1,000,000  annually,  J.  B.  Mertie,  Jr., 
tells  of  some  of  his  observations  as  follows:  "Under- 
ground conditions  for  mining  are  excellent.  The  ground 
is  solidly  frozen  from  top  to  bottom.  No  water  is  pres- 
ent in  the  workings  because  so  far  no  thawed  ground 
or  underground  water-courses  have  been  encountered. 
Little  or  no  timbering  is  necessary.  Examinations  of 
untimbered  workings  a  year  old,  from  which  all  the 
gravel  has  been  removed,  show  no  tendency  of  the  roof 
to  cave.  These  favorable  conditions  have  rendered  min- 
ing much  more  economical  than  in  the  Fairbanks  dis- 
trict. The  gold  found  on  Livengood  Creek  is  high-grade, 
due  evidently  to  the  small  content  of  silver;  the  mean 
proportion  is  76  parts  per  thousand,  compared  with  82 
to  172  parts  per  thousand  in  Fairbanks  gold." 


Mineral  Survey  of  Idaho  Completed 

A  mineral  survey  of  Idaho,  which  has  just  been  fin- 
ished by  Thomas  Varley  and  E.  K.  Soper,  of  the  United 
States  Bureau  of  Mines,  is  to  be  the  subject  of  a  com- 
plete report  now  being  prepared.  A  preliminary  state- 
ment covering  the  more  important  features  of  the  sur- 
vey will  be  issued  soon. 
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The  Labor  Problem 

THE  extensive  record  of  disturbing  strikes  all  over 
the  country,  the  recent  threat  of  the  railway  men, 
the  admonitions  of  the  members  of  the  labor  division  of 
the  British  Ministry  of  Munitions,  who  are  visiting  us, 
the  address  of  the  President  to  the  American  Federa- 
tion of  Labor,  these  and  other  things  have  caused  us 
to  awake  to  the  realization  that  the  labor  problem  is 
the  most  serious  of  all  of  our  troubles  in  prosecuting 
the  war.  One  British  authority  has  remarked  that 
if  Great  Britain  had  had  so  much  labor  trouble  as  we 
have  had  it  would  long  ago  have  been  out  of  the  war. 
So  widespread  has  been  the  unrest  in  the  United  States. 
and  so  virulent  its  manifestations  that  it  is  clear  that 
the  country  must  treat  it  in  a  different  way  than  here- 
tofore. 

The  fundamentals  of  the  situation  are  these:  Out  of 
a  male  population  of  20.000.000  above  the  age  of  16  in 
gainful  occupations  other  than  agriculture  and  railway 
operation,  about  2,000.000  have  been  called  into  the 
military  services.  This  is  not  a  clear  subtraction,  for 
a  small  portion  of  the  2.000.000  were  previously  in 
service.  Even  so,  the  subtraction  is  a  large  one.  On 
the  other  hand  there  are  offsets,  especially  the  more 
extensive  use  of  the  labor  of  old  men  and  of  women,  the 
forcing  to  work  of  the  habitually  idle  (a  surprising 
large  number),  and  the  diversion  into  productive  work 
of  men  who  previously  served  purposes  of  luxury. 
These  figures  give  us  no  more  than  the  general  idea 
of  labor  shortage,  and  not  of  productive  capacity.  In- 
volved with  the  latter  are  the  questions  of  efficiency  of 
labor  and  of  administration,  which  are  not  easy  to 
gage. 

However,  it  is  clear  enough  that  there  is  a  shortage 
of  labor  not  only  in  the  United  States,  but  also  all  over 
the  civilized  world,  and  that  is  at  the  bottom  of  the 
general  rise  in  prices  for  commodities.  Individually 
prices  rose  in  different  degrees,  especially  in  the  earlier 
years  of  the  war.  Thus,  some  commodity  might  soar 
far  above  others,  reflecting  not  only  shortage  of  labor 
but  also  shortage  of  plant,  the  latter  being  indeed  the 
immediate  factor,  and  such  extravagances  of  price  were 
the  inducement  to  capital  to  provide  the  additional  plant. 
This  wa.s  greatly  to  the  benefit  of  certain  classes  of 
skilled  labor,  lead  burners,  for  example.  But  in  the 
course  of  time  the  increased  cost  of  all  commodities 
tended  to  approach  the  increase  in  the  general  aver- 
age, which  may  be  regarded  as  about  1.6  times  the 
figure  before  the  war.  The  cost  of  living  has  probably 
increased  that  much.  Labor  should  have  enjoyed  a  .sim- 
ilar increase  in  wages.  Has  it?  This  is  an  extremely 
difficult  ((uestion  to  answer,  but  before  we  condemn 
workmen  for  demanding  more  pay,  let  us  consider 
whether  they  he  not  entitled  to  it.  This  is  a  concc-iaion 
that  the  employing  class  should  make  in  their  views  and 
manner  of  thought.  While  on  the  subject  of  conces- 
sions bv  this  class,  let  us  say,    moreover,  that  this  is  no 


time  to  advocate  any  policy  of  anti-unionism,  or  to 
seek  to  deprive  labor  of  any  of  the  rights  that  it  has 
won.  We  preach  to  employers  the  principles  of  fair- 
mindedness  and  generosity,  in  short  the  square  deal. 

This  is  not  to  say  that  during  the  la.st  three  years 
labor  on  the  whole  has  not  got  what  it  ought  to,  that  a 
good  deal  of  its  present  complaint  may  not  be  due  to 
what,  the  late  James  J.  Hill  characterized  as  the  cost 
of  high  living  as  against  the  high  cost  of  living.  The 
situation  is  not  sufficiently  indicated  by  statistics.  Un- 
doubtedly there  are  disparities.  We  conjecture  that  the 
wages  for  common  labor  may  not  have  risen  so  high, 
or  so  rapidly,  as  they  ought  to  have  done.  On  the  other 
hand  the  wages  for  highly  skilled  labor  have  probably 
risen  disproportionately  high  in  some  parts  of  the  coun- 
try, especially  the  East.  In  other  parts  the  opposite  may 
be  the  case. 

Any  consideration  of  this  subject  is  confused  by  the 
matter  of  the  decreased  eflliciency  of  labor  that  is  re- 
ported from  all  quarters.  In  one  important  mining  dis- 
trict it  is  said  that  while  wages  have  been  increased 
40'^f  the  unit  of  work  has  decreased  40''r.  From  an- 
other district  comes  the  report  that  since  wages  have 
been  increased  the  men  have  been  working  only  five  days 
a  week,  being  able  in  that  time  to  earn  money  enough. 
From  metallurgical  plants  the  reports  are  common  that 
not  only  have  costs  of  smelting  increased  but  also  ex- 
traction of  metals  has  decreased  owing  to  the  indiffer- 
ence and  carelessness  of  the  men.  If  the  net  result  were 
as  bad  as  these  things  indicate  the  outlook  would  be 
black  indeed.  The  partially  redeeming  feature  is  that 
administrators  have  been  able  under  the  prick  of  neces- 
sity to  introduce  economies  in  operation  that  have  offset, 
the  wastefulness  of  labor  both  in  work  and  materiall 
to  more  or  less  degree.  The  most  striking  example  ofl 
this  is  to  be  found  perhaps  in  the  running  of  the  rail- 
ways, which  would  be  in  a  far  more  desperate  situation 
had  it  not  been  for  the  remarkable  feats  in  increasing 
car  loading  and  decreasing  unnecessary  travel  during 
the  last  six  months. 

There  is  no  more  loyal  citizen  than  Samuel  Gompers, 
The  labor  leaders  who  are  less  well  known  are  loyal 
Labor  itself  is  loyal,  we  are  convinced.  But  labor  does 
not  see  clearly  what  it  has  to  do  to  help  win  the  war. 
It  is  the  duty  of  its  leaders  now  to  lead  if  ever  they  are 
going  to  lead.  Let  them  preach  that  the  man  who  does 
Jin  honest  day's  work  of  any  kind  is  doing  his  bit.  Let 
them  preach  that  there  should  be  waste  of  neither  time 
nor  material.  If  the  energy  of  eight  hours  of  work  can 
be  made  to  produce  more  by  being  properly  exerted 
let  the  instruction  of  the  managers  he  obeyed,  not  re- 
sisted and  nullified.  If  a  man  can  earn  enough  to 
satisfy  him.self  in  five  days  of  the  week  let  him  not 
idle  on  the  sixth,  but  let  him  work  and  subscribe  the 
proceeds  to  liberty  bonds.  Let  there  be  thrift  in  the  ex- 
penditure of  money  for  living  expenses,  cutting  out  the 
luxuries. 
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Another  thing  that  may  well  be  borne  in  mind  by  the 
dissatisfied  is  this:  Large  dividends  by  great  corpor- 
ations do  not  necessarily  represent  profiteering,  and 
not  even  excessive  war  profits.  If  the  cost  of  commod- 
ities, the  cost  of  living  and  the  wages  for  labor  have 
risen  on  the  average  about  1.6  what  they  were  before  the 
war  the  share  of  capital  ought  to  rise  in  the  same  pro- 
portion. A  dividend  of  8%  on  capital  means  no  more 
now  than  5%  used  to.  Bear  in  mind,  too,  that  things 
are  often  not  what  they  seem.  There  are  companies 
that  thought  they  were  earning  enormous  sums  in  1916, 
and  so  represented,  that  have  had  to  pass  their  divi- 
dends in  1917,  for  they  were  not  really  earning  what 
they  thought  they  were. 

When  the  United  States  entered  the  war  the  pre- 
cept that  was  commonly  preached  was  "Reduce  con- 
sumption and  increase  production."  That  was  good 
advice  and  conformity  to  it  would  have  put  the  coun- 
try further  ahead  than  it  is  now.  We  have  reduced  con- 
sumption, partly  by  the  natural  check  of  high  prices 
and  partly  by  the  strong-arm  tactics  of  the  Govern- 
ment in  forbidding  it.  But  we  have  also  reduced  pro- 
duction, for  which  the  subtraction  of  men  is  partly  re- 
sponsible, though  much  blame  must  fall  on  both  capital 
and  labor.  If  we  are  going  to  win  the  war  quickly  there 
must  be  a  revision  of  policy. 

Capital  must  be  more  broadminded  and  generous 
and  must  not  seek  advantages  for  itself. 

Labor  must  also  be  more  broadminded  and  must  do 
full-time  work,  with  the  maximum  possible  eflSciency, 
and  must  be  thrifty. 

If  Capital  and  Labor  can  unite  on  these  principles 
with  Brains  as  the  third  leg  of  the  stool,  the  United 
States  will  build  aeroplanes,  and  ships,  and  guns  with 
such  celerity  as  to  startle  the  Huns  and  will  produce 
enough  food  and  other  things  to  be  comfortable  in  the 
meantime. 


The  Twenty-Seventh  Engineers 

ONE  of  the  plans  to  help  win  the  war  is  to  adopt  a 
soldier,  to  look  out  for  him,  make  him  happy  and 
thus  improve  his  efl^iciency.  In  behalf  of  the  mining  in- 
dustry we  have  adopted  a  regiment,  the  27th  Engineers, 
which  is  a  mining  regiment.  The  officers  of  this  regi- 
ment are  well-known  mining  engineers.  We  are  help- 
ing them  recruit  their  ranks  from  the  miners  of  the 
country.  We  have  asked  mine  managers  and  mining 
companies  to  assist.  Everybody  wants  this  to  be  a  very 
fine  and  very  efficient  regiment. 

Naturally  the  mining  industry  should  take  care  of  its 
own.  We  want  these  men  to  know  that  the  industry 
in  which  they  have  worked,  of  which  they  are  a  part, 
appreciates  what  they  do  when  they  risk  all  for  the 
service  of  their  country.  Let  them  know  that  their  in- 
dustry stands  back  of  them,  ready  to  aid  them  in  their 
troubles,  with  constant  thought  of  them ;  let  them  know 
that  there  is  someone,  like  a  godfather,  to  whom  they 
may  look  for  friendly  help. 

We  propose  to  organize  a  Comfort  Club  for  the  27th 
Engineers,  a  club  that  will  subscribe  a  fund  out  of  which 
may  be  furnished  cigarettes,  pipes  and  tobacco,  sweets 
and  such  other  comforts  as  may  be  needed  and  the 
resources  of  the  fund  make  possible.  These  things  will 
be  needed  now  and  they  will  be  needed  continuously. 


In  administration  the  officers  of  the  regiment  will  co- 
operate. 

We  ask  our  readers  to  subscribe  to  this  fund,  drawing 
check  to  the  order  of  the  Engineering  and  Mining  Jour- 
nal. Subscriptions  will  be  reported  promptly  in  our 
columns.  None  will  be  too  small  to  be  thankfully  re- 
ceived and  none  will  be  too  large.  From  time  to  time 
reports  will  be  made  of  what  is  done  with  the  money. 
Now  is  the  time  to  subscribe.  The  Engineering  and 
Mining  Journal  starts  the  list  with  a  subscription  of 
one  thousand  dollars. 


The  Prospects  of  the  Copper  Companies 

UNTHINKING  people  received  rather  a  shock  last 
Friday  when  the  Jackling  companies  came  out  with 
their  statements  showing  a  deficit  in  the  third  quarter 
of  1917,  i.e.,  they  had  failed  to  earn  their  dividends. 
Their  explanation  was  overlooked,  although  it  was  clear 
and  simple.  During  that  quarter  they  had  sold  only  a 
part  of  their  copper  and  had  inventoried  the  unsold 
part  at  13ic.,  thus  greatly  reducing  gross  earnings  on 
their  books.  In  reality  there  was  no  such  great  reduc- 
tion, for  the  inventoried  copper  was  subsequently  sold 
at  23k.,  the  delay  being  due  to  the  negotiations  with  the 
Government.  These  reports  were  misinterpreted  as 
forerunners  of  a  decline  in  the  copper  industry,  reduc- 
tion of  dividends,  etc. 

But  what  are  the  real  prospects  of  the  copper  com- 
panies? In  the  first  place  they  are  receiving  by  agree- 
ment with  the  Government  232C.  for  their  copper  until 
the  end  of  January,  1918.  This  is  only  about  lie.  per 
lb.  less  than  they  averaged  in  1916.  There  has  been 
talk  about  the  price  being  raised  or  lowered  after  the 
end  of  next  January.  In  fact,  that  matter  has  not  yet 
been  considered  between  the  contracting  parties.  We 
do  not  anticipate  a  lowering,  for  there  is  a  shortage  of 
copper  and  there  will  hardly  be  any  action  deliberately 
to  restrict  production. 

However,  apart  from  the  matter  of  selling,  the  posi- 
tion of  the  copper  companies  depends  upon  how  much 
they  must  pay  in  taxes.  Some  brokerage  houses  and 
statisticians  have  issued  computations  purporting  to 
show  what  the  several  companies  will  have  to  pay. 
These  have  been  guesswork  and  rather  foolish.  Among 
the  managements  of  the  principal  companies  no  one 
yet  knows  how  to  figure  the  tax,  and  until  there  have 
been  decisions  by  the  Bureau  of  Internal  Revenue  it 
will  be  a  waste  of  time  to  try  to  do  so.  The  chief  items 
of  uncertainty  are:  («)  What  is  capital,  (b)  what  is 
earned  surplus  employed  in  the  business,  and  (c)  what 
shall  be  the  deduction  from  gross  earnings  for  depletion 
of  the  mine?  Although  there  is  uncertainty  about  the 
last  it  is  clear  that  it  will  give  mining  companies,  and 
properly  so,  a  large  exemption. 

Amid  all  of  these  uncertainties  it  is  impossible  to 
think  safely  of  anything  but  general  principles,  which 
may  be  summarized  as  follows:  Owing  to  the  allow- 
ance for  depletion,  no  mining  company  will  have  to  pay 
so  much  as  might  appear  from  first  sight.  Allowance 
for  depletion  having  been  deducted,  companies  with  a 
large  capitalization  are  in  a  more  favorable  position 
than  those  earning  about  the  same  amount  but  having  a 
relatively  small  capitalization.  Thus,  there  can  be  no 
doubt  about  Anaconda  being  much  better  ofT  than  Utah. 
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But  Utah,  which  has  accumulated  a  great  surplus,  is 
in  turn  better  off  than  other  companies  of  relatively 
small  capitalization  which  have  distributed  in  large 
dividends  the  bulk  of  their  great  earnings  in  1915-17. 

As  to  future  dividends  the  prospects  are  generally 
proportional  to  the  conservatism  e.xhibited  during  the 
boom  years.  Some  companies  that  have  tripled  and 
quadrupled  their  dividends,  disbursing  the  bulk  of  their 
earnings,  will  probably  have  to  cut  them  considerably. 
Those  that  have  been  conservative  will  probably  keep 
on  at  the  present  rate.  There  will  be  many  in  an  in- 
termediate position.  Considering  the  two  largest  pro- 
ducers, Utah,  which  paid  $4  per  share  before  the  war, 
raised  its  rate  finally  to  $14.  That  was  not  quite  so 
e.vtravagant  as  it  looks  superficially,  for  in  1914  Utah 
was  still  a  young  company,  which  was  earning  a  great 
deal  more  than  it  was  distributing  in  dividends,  it  be- 
ing still  engaged  in  accumulating  an  adequate  work- 
ing capital.  Having  accomplished  that  it  was  entitled 
to  increase  its  dividend  and  would  have  done  so  under 
normal  conditions,  but  the  eventual  increase  to  $14  un- 
doubtedly reflected  the  division  of  war  profits.  Utah 
will  continue  to  earn  a  great  deal  of  money,  but  we 
anticipate  that  the  payment  of  war  tax  will  cause 
its  directors  to  be  somewhat  less  lavish  and  we  con- 
jecture that  its  dividend  rate  may  be  cut  to  $10  per 
annum. 

Anaconda  was  the  most  conservative  of  all  the  com- 
panies, its  rate  before  the  war  having  been  $6  per 
share  and  its  increase  during  the  war  having  been  only 
to  $8,  which  it  probably  would  have  been  able  to  main- 
tain, war  or  no  war,  on  any  decent  copper  market  by 
virtue  of  its  improvements  in  mining  and  metallurgy 
and  its  expansions.  Its  great  earnings  above  its  rela- 
tively modest  dividend  have  been  put  back  into  the 
business  and  used  for  payment  of  its  notes.  Anaconda 
has  become,  in  fact,  a  great  indu-strial  company,  like 
the  American  Smelting  and  Refining  Co.,  with  import- 
ant mining  interests,  and  so  differs  from  the  mining 
companies  pure  and  simple,  like  Utah.  Anaconda,  owing 
to  its  large  capitalization,  will  not  have  to  pay  a  large 
tax  in  proportion  to  its  earnings  and  its  prospects  for 
maintaining  its  present  dividend  rate  are  unblemished. 
Indeed,  Anaconda's  increased  earnings  from  silver  and 
zinc  ought  nearly  to  offset  its  war  profit  tax. 

The  American  Smelting  and  Refining  Co.,  which  is 
often  classed  among  the  "coppers,"  and  is  indeed  the 
largest  seller  of  copper,  is  not  an  original  producer 
except  to  a  slight  extent.  It  buys  copper  in  crude  form 
from  producers  or  receives  it  for  smelting  and  re- 
fining on  toll  and  sells  the  refined  product.  The  Ameri- 
can Smelting  and  Refining  Co.  is  essentially  an  in- 
du.strial  company — the  magnitude  of  its  business  being 
measured  fundamentally  by  the  tons  of  ore  and  crude 
metal  it  can  smelt  and  refine — but  it  has  also  important 
mining  interests.  Considered  broadly  there  is  a  good 
deal  of  similarity  between  the  natures  of  the  business  of 
the  American  Smelting  and  Refining  Co.  and  Anaconda, 
both  being  metallurgical  companies  with  mining  in- 
terests, the  difference  being  that  Anaconda's  are  larger 
and  arc  mainly  in  copper,  while  those  of  the  A.  S.  &  R. 
Co.  arc  in  lead.  From  the  angle  of  the  war-tax  law.  the 
American  Smelting  and  Refining  Co.  has  the  benefit  of 
a  large  capitalization  and  surplus  employed  in  the  busi- 
ness, but  it  \n  not  clear  how  its  capital  may  be  figured 


under  the  terms  of  the  law.  Moreover,  its  capital  is 
divided  among  bonds,  preferred  stock  and  common 
stock,  wherefore  the  onus  of  the  tax  falls  on  the  last. 
The  earnings  of  this  company  are  so  large,  however, 
that  it  is  not  believed  that  the  tax  will  necessitate  any 
reduction  of  the  6'f  dividend  on  the  common  stock,  but 
it  will  probably  check  expansions  in  business  for  which 
surplus  earnings  have  been  largely  employed. 


The  Porphyry  Reports 

ANOTHER  misconception  that  arose  from  the  state- 
ments of  the  porphyry  companies  pertained  to  the 
light  that  they  were  considered  to  throw  on  the  copper 
market  previous  to  the  consummation  of  the  agreement 
with  the  Government.  "If  these  companies  could  not 
sell  their  copper  the  market  must  have  been  in  a  parlous 
state  and  the  Government's  price  was  a  generous  relief 
to  the  producers,"  it  has  been  said.  This  is  quite  er- 
roneous, especially  in  its  implication  that  unsold  stocks 
of  copper  had  been  accumulating. 

The  porphyry  mines  deliver  their  product  in  crude 
form  to  smelters  and  refiners,  who  are  not  ready  to  de- 
liver the  refined  copper  to  consumers  until  90  to  100 
days  later,  but  expecting  to  make  such  delivery  nor- 
mally they  sell  it  ahead,  and  the  producers,  knowing 
what  they  are  going  to  receive,  can  take  such  sales 
into  the  quarter  of  original  production.  When  the 
porphyry  companies  said  that  they  had  not  sold  their 
third  quarter  copper  they  meant  that  they  had  not 
sold  what  they  would  have  ready  for  delivery  in  the 
form  of  refined  copper  in  October,  November,  December 
and  January. 

This  followed  from  the  great  contraction  in  buying 
in  August  and  September,  and  even  earlier,  when  the 
negotiations  with  the  Government  were  in  progress. 
Reference  to  the  weekly  market  reports  for  that  period 
makes  this  quite  clear.  Europe  did  not  buy,  nor  did 
domestic  consumers,  except  in  cases  of  urgency,  it  be- 
ing well  known  that  the  Government's  action  would  de- 
termine the  market,  no  matter  what  that  action  might 
be.  It  was  clearly  foreseen  by  producers,  even  at  that 
time,  although  not  by  consumers,  that  when  the  fourth 
quarter  actually  arrived  there  would  not  be  copper 
enough  and  the  porphyry  companies  would  have  been 
justified  in  writing  up  their  third  quarter  production 
to  a  higher  figure,  but  they  preferred  to  enter  the  un- 
contracted  part  of  it  at  the  nominal  price  of  13Jc., 
which  they  adopted  as  their  inventory  valuation  when 
they  first  engaged  in  business,  years  ago.  The  whole 
thing  was,  therefore,  simply  a  matter  of  bookkeeping, 
which  will  cause  the  correction  to  be  made  in  the  ac- 
counts for  the  fourth  quarter. 

However,  the  arrangement  with  the  Government  ter- 
minates with  the  end  of  Januar>-  and  unless  extension 
is  made  sufficiently  early  the  companies  that  keep  their 
accounts  in  this  way  will  not  know  how  to  compute  their 
fourth  quarter  production,  which  will  not  be  fully  avail- 
able for  delivery  until,  say.  April.  1018.  Incidentally^ 
it  may  be  remarked  that  copper-producing  companie* 
differ  in  their  methods  of  keeping  their  accounts  in 
this  re.spect,  and  it  may  be  pointed  out  that  the  ar« 
rangement  of  Sept.  21  between  the  producers  and  th« 
Government  abolished  the  old  trade  custom  of  selling 
for  future  delivery   and   put   the   market   upon   a  .spot 
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basis,  which  prohibits  business  by  many  concerns  that 
formerly  bought  copper  in  crude  material  out  of  which 
they  could  not  deliver  the  refined  until  months   later. 


The  Army  Behind  the  Army 

THE  "army  behind  the  army"  will  win  this  war. 
Victory  is  assured  to  that  side  which  can  keep  its 
industrial  army  mobilized  at  highest  efficiency,  which 
can  keep  its  soldiers  at  the  front  supplied  with  the 
necessary  munitions  and  supplies. 

Shall  we  who  stay  at  home  let  our  soldiers  sacrifice 
their  lives  needlessly?  Shall  we  let  victory  slip  from 
our  grasp  because  the  industries  behind  the  line  fail 
to  do  their  part? 

The  poster  supplement  mailed  as  a  part  of  this  issue 
of  the  Engineering  and  Mining  Journal  is  intended 
to  remind  every  citizen  of  the  importance  of  supporting 
to  his  fullest  capacity  the  men  under  fire.  "Is  this 
my  boy?"  should  bring  home  to  every  one  of  us  the 
necessity  of  supplying  the  boys  in  the  trenches  with 
all  they  require  in  the  way  of  food,  clothing,  metals,  ex- 
plosives and  the  myriad  accessories  of  modern  warfare. 
Every  mine,  every  farm  and  every  shop  engaged  in 
the  production  of  essential  war  materials  should  be 
operated  steadily  at  such  capacity  as  may  be  specified 
by  the  needs  of  the  Government,  and  no  internal  dissen- 
■5ions  should  be  allowed  to  interrupt  the  steady  flow 
of  munitions  during  the  next  three  or  more  years  that 
may  be  required  to  restore  international  law.  We  can 
steadfastly  concentrate  on  the  production  of  the  sup- 
plies needed  by  our  soldiers  and  win  the  war  as  certain- 
ly as  we  outmeasure  Germany  in  resources. 

Shall  we  think  in  time?  Or  shall  we  wait  until  our 
army  has  had  to  relinquish  hard-won  ground  because 
■)f  a  shortage  of  some  of  these  essential  supplies  and 
:hen  have  to  regain,  with  the  sacrifice  of  thousands 
if  lives,  territory  that  might  easily  have  been  held 
lad  we,  behind  the  lines,  done  our  part? 

Regard  for  a  moment  Russia  and  think  what  she 
night  be  capable  of  if  properly  unified,  munitioned  and 
ed;  think  of  the  lives  and  territory  that  have  been 
ost  because  of  disorganization  behind  the  lines.  Look 
\t  Italy,  who  has  relinquished  her  hard-earned  victories 
md  now  is  in  a  critical  condition  because  she  temporized 
A'ith  her  pacifists  and  reduced  her  munition  output  while 
:he  Germans  prepared  their  sledge-hammer  blows 
igainst  the  inadequately  equipped  Italian  army.  These 
;wo  catastrophies,  with  their  attendant  loss  of  territory 
ind  men,  should  be  an  object  lesson  to  us  and  cause  us 
.0  put  our  shoulders  unitedly  to  the  wheel  and  keep 
)ur  boys  supplied  with  the  maximum  requirements 
'or  successfully  bringing  the  war  to  its  speediest  close. 
L,et  us  win  the  war  first;  settle  our  petty  differences 
ifterward. 


Silver 

[T  WAS  reported  in  the  papers  this  week  that  Great 
Britain  and  the  United  States  had  agreed  to  fix  the 
)rice  for  silver,  there  being  several  versions  as  to  how 
his  was  to  be  done.  These  reports  were  incorrect. 
However,  it  is  true  that  there  are  negotiations  pend- 
ng.  Until  these  are  consummated  and  the  plan  has 
)een  published,  comment  is  useless. 


BY   THE   WAY 


By  a  recent  transaction  in  the  Cripple  Creek  district 
of  Colorado,  the  surface  rights  of  four  mining  claims 
were  transferred  to  a  farmer  for  grazing  purposes. 
The  Cripple  Creek  district,  before  the  discovery  of  gold, 
was  only  summer  pasture  land.  "It  is  to  be  hoped," 
writes  the  engineer  who  sent  in  this  information,  "that 
this  deal  does  not  inaugurate  a  general  return  to  the 
former  industry,  but  that  the  famous  gold-producing 
section  may  continue  to  produce  gold  instead  of  beef 
for  a  long  time  to  come,  no  matter  how  badly  we  may 
need  the  beef,  for  some  of  us  nead  the  gold  before 
we  can  get  the  beef." 


The  Quicksilver  Mining  Co.  of  California,  one  of  the 
oldest  companies  in  the  state  and  at  one  time  the 
largest  producer  of  quicksilver,  has  made  application 
through  its  directors  for  the  appointment  of  receivers 
and  the  dissolution  of  the  company.  It  has  been  or- 
ganized over  60  years  and  at  one  time  did  a  profitable 
business,  but  for  some  years  past  its  mines  have  pro- 
duced nothing  and  the  assets  listed  in  the  application 
are  less  than  the  liabilities,  leaving  nothing  at  all  for 
the  $10,000,000  stock.  There  has  been  no  production 
for  several  years  and  the  New  Almaden  tract — the  main 
asset  of  the  company — is  valued  in  the  present  state- 
ment at  only  $10  per  acre.  All  of  which  goes  to  show 
that  mines  are  not  everlasting  and  that  it  pays  to 
practice  amortization  when  profits  are  going. 


In  the  days  before  the  adoption  of  safety  measures 
which  characterize  the  mining  of  today,  little  attempt 
was  made  to  protect  the  men  underground.  Every  man 
was  expected  to  look  out  for  himself.  It  was  the  mis- 
fortune of  a  "Cousin  Jack"  miner  in  one  of  the  Michigan 
iron  mines  to  walk  inadvertently  into  an  open  raise,  with 
the  result  that  he  was  picked  up  on  the  level  below, 
a  short  time  afterward,  with  both  legs  broken.  He 
vvas  conscious,  however,  and  offered  the  following  ex- 
planation of  his  mishap:  "Damme,  boys,  never  'ad 
anything  like  that  'appen  befoor.  'Ere  I  was  walkin' 
'long  they  bloody  drif  an  first  thing  I  nawed  there  was 
bloody  shaf.  Started  out  to  step  on  plank,  an'  damme, 
plank  wasn't  there.  So  down  comes  I,  shaf,  plank  and 
all.    What's  think  on  it?" 


A  group  in  a  downtown  club  were  discussing  the  re- 
cent mayoralty  election,  says  the  Wall  Street  Journal. 
"What  we  need  in  New  York  is  a  general  manager," 
said  a  prominent  lawyer.  "The  people  should  elect 
directors.  They  in  turn  would  elect  a  president  and 
other  officers.  The  president  in  conjunction  with  the 
directors  would  appoint  a  general  manager.  He  would 
run  the  city.  The  people  could  elect  a  new  board  of 
directors  annually,  but  they  would  have  nothing  to  say 

about  the  general  manager,  and "  "Wait  a  moment," 

interposed  a  dii-ector  of  one  of  the  largest  railroads  in 
the  country.  "Tell  me  where  in  the  world  New  York 
would  get  a  man  canable  of  running  it?  If  such  a 
genius  could  be  found  we  would  offer  him  the  presi- 
dency of  our  road  at  five  times  the  salary  any  city  would 
pay  him." 
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Ferrotungsten    and    Ferromolybdenum 

Production  in  Colorado 

Boulder  Correspondence 

Several  elaborate  plants  for  the  production  of  ferro- 
tungsten, tungstic  acid  (yellow  powder),  and  ferro- 
molybdenum have  been  built  within  the  last  two  years 
in  Colorado,  near  Boulder  and  Denver.  They  are  some- 
what similar  to  the  Eastern  plant  of  the  Primos  Chemi- 
cal Co.,  of  Primes,  Penn.  Local  capital  was  used,  gen- 
erally supplied  by  men  who  had  made  money  in  mining 
and  milling  tungsten  during  the  boom.  Small  electric 
furnaces  were  built,  copying  Swedish  practice,  for  pro- 
ducing the  ferroalloys.  The  tungstic  acid  is  being  made 
by  chemical  processes,  one  of  the  most  successful  of 
which  and  one  that  yields  an  extremely  pure  product, 
being  devised  by  John  B.  E.  Riley,  professor  of  chemis- 
try at  the  University  of  Colorado,  who  is  interested  in 
a  small  plant  utilizing  the  process  at  Boulder.  A  good 
deal  of  secrecy  has  been  maintained  in  the  operations  of 
rival  companies. 

The  electric  furnace  used  for  making  the  ferroalloys 
is  about  4  ft.  high,  cylindrical,  vertical,  and  lined  with 
a  mixture  of  ground  coke  and  tar  which  is  tamped 
about  8  in.  thick  between  two  sheet-steel  forms,  after 
which  the  inner  form  is  removed.  The  vertical  elec- 
trode, .3  to  7  in.  in  diameter,  descends  through  a  hole 
in  the  firebrick  top,  forming  an  arc  with  a  bottom  elec- 
trode surrounded  by  coke  and  fixed  in  the  floor.  Feed 
wires  supply  current  to  each;  the  arc  is  drawn  out  sev- 
eral feet  in  length  after  Ihe  furnace  is  well  in  operation. 
The  electrode  is  usually  water-cooled,  and  is  raised  ind 
lowered  by  a  cable  and  worm-wheel  windlass. 

The  charge  consists  of  tungsten  concentrates,  lime, 
fluorspar,  coke  and  charcoal,  and  is  added  slowly  after 
the  arc  has  been  formed,  a  piece  of  metal  first  being 
put  on  the  lower  electrode  to  start  the  arc.  About  75 
to  90  kw.  are  maintained  at  the  wattmeter.  After  three 
or  four  hours  the  metal  begins  to  settle.  If  the  mixture 
boils  high,  more  fluorspar  is  added. 

An  iron  bar  is  stuck  into  the  mixture  to  test  it. 
If  the  slag  cools  black  and  glossy,  lime  is  added;  if 
brown  and  smooth,  coke;  if  smooth  gray-green,  the 
slag  is  ready  to  be  tapped.  After  tapping  the  slag,  an- 
other charge  is  added,  and  so  on  until  the  furnace  shows 
signs  of  breaking.  The  furnace  is  then  shut  down 
and  cooled,  preparatory  to  breaking  into  pieces  for  re- 
moving the  button  of  ferrotungsten  in  the  bottom, 
which  weighs  several  hundred  pounds. 

To  continue  smelting,  a  new  furnace  must  be  con- 
structed, because  the  tungsten  is  so  difficult  to  melt  that 
it  will  not  run  like  copper  or  lead.  The  button  is  put 
through  a  crusher  and  rolls,  and  assayed.  To  remove 
surplus  carbon,  it  is  refined  in  a  refining  furnace,  and 
then  is  shipped  to  the  East.  Of  course,  sulphur  and 
phosphorus  are  kept  as  low  as  po.ssible;  the  tungsten 
content  of  the  final  product  is  usually  about  SO^r. 

For  the  most  part,  the.se  smelting  and  chemical  opera- 
tions have  been  developed  by  the  typical  American 
method  of  pragmatical  "try  and  see."  Mixed  successes 
end  failures  ensued,  as  ability  and  money  were  brought 
to  bear  on  the  problem.  Many  young  chemists  have  had 
to  devise  methods  of  testing  substances  for  which  there 
are  no  rules  in  the  book.     Molybdenum  is  coming  into 


use  more  and  tiore,  and  tungsten  operators  are  be- 
ginning to  fear  its  effect.  Many  of  the  excesses  of  the 
tungsten  boom  have  passed,  and  no  longer  do  hopeful 
prospectors  stick  at  minute  veins  of  dark-colored  value- 
less minerals  waiting  for  them  to  turn  to  tungsten. 


Nevada  Consolidated  Quarterly  Report 

The  report  of  the  Nevada  Consolidated  Copper  Co.  for 
the  quarter  ended  Sept.  30,  1917,  shows  a  production  of 
20,217,673  lb.  of  copper,  as  compared  with  20,817,356  lb. 
in  the  previous  quarter.  The  monthly  production  was: 
July,  7,253,337  lb.;  August,  6,439,984  lb.;  September, 
6,524,352  lb.;  average,  6,739,224  lb.  During  the  quarter 
1,014,031  dry  tons  of  Nevada  Consolidated  ore,  averag- 
ing 1.46';c  copper,  was  milled,  comparing  with  1,021,990 
dry  tons,  averaging  1.46''^  copper,  for  the  previous 
quarter.  In  addition  to  the  above  69,762  tons  of  Con- 
solidated Coppermines  ore  was  milled  in  the  quarter. 
The  cost  of  copper  produced,  including  the  Steptoe  plant 
depreciation  and  all  charges  except  ore  extinguishment 
and  after  crediting  all  miscellaneous  earnings,  is  re- 
ported at  11.78c.  per  lb.,  as  compared  with  11.02c.  for 
the  previous  quarter.  Excluding  the  item  of  deprecia- 
tion, the  cost  w-as  10.93c.,  as  compared  with  10.19c.  for 
the  previous  quarter.  A  Red  Cross  dividend  of  15c.  a 
share  was  declared  on  July  25,  and  on  Sept.  29  a  divi- 
dend of  50c.  a  share  and  a  capital  distribution  of  50c. 
a  share  were  paid. 


Chino  Quarterly  Report 

The  report  of  the  Chino  Copper  Co.  for  the  quarter 
ended  Sept.  30  shows  the  gross  production  of  copper 
contained  in  concentrates  from  milling  operations  was 
21,887.496  lb.,  comparing  with  20,546,593  lb.  in  the 
previous  quarter.  The  average  monthly  production 
was:  July,  7,343,767  lb.;  August,  6,824.127  lb.;  Septem- 
ber, 7.719.496  lb.;  average,  7,295,797  lb.  per  month. 

The  total  amount  of  ore  treated  was  966.000  tons, 
averaging  10,500  tons  per  day,  and  is  a  record  amount 
for  any  quarter  since  the  beginning  of  operations.  The 
average  copper  content  was  1.609'',  ,  comparing  with 
1.704'^r  in  the  second  quarter.  The  recovery  per  ton 
of  ore  milled  was  22.658  lb.  gross,  as  against  23.986 
lb.  gross  for  the  previous  quarter.  There  was  produced 
75,121  dry  tons  of  concentrates  averaging  14.568' 
copper,  compared  with  66,764,  averaging  IS.SS'lr  copper, 
during  the  second  quarter. 

The  cost  per  pound  of  net  copper  produced,  after  al- 
lowing for  smelter  deductions  and  crediting  all  mis- 
cellaneous .ncome,  was,  according  to  the  report.  12.14c., 
as  against  9.t)"c.  for  the  second  quarter.  The  net  re- 
turnable copper  for  the  third  (|uarter  was  20,888,408 
lb.  The  copper  content  of  the  ore  treated  was  about 
2  lb.  per  ton  of  crude  ore  less  than  for  the  second 
(lua/ter  and  the  higher  cost  per  pound  is  chargeable, 
first,  to  snuiller  amount  of  net  returnable  copper,  second, 
to  a  higher  cost  of  labor  and  supplies,  and  third,  to  in- 
clusion, beginning  in  August,  of  a  monthly  depreciation 
charge.  A  quarterly  dividend  of  $2.50  per  share  was 
paid  to  the  stockholders  on  Sept.  30,  in  addition  to  a 
Red  Cross  dividend  on  July  25  of  40c.  per  share. 
During  the  third  quarter,  a   total  of   1,372,741   cu.yd. 
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)f  material  was  removed  by  steam  stovels  at  Santa  Rita, 
IS  against  a  total  of  1,419,494  cu.yd.  for  the  second 
luarter.  Of  the  total  material  removed,  887,326  cu.yd. 
vere  stripping,  the  remainder  being  equivalent  to  963,- 
[77  tons  of  ore  averaging  1.612';r  copper. 


Utah  Copper  Quarterly     Report 

The  report  for  the  quarter  ended  Sept.  30,  1917,  of 
he  Utah  Copper  Co.  shows  the  total  gross  production  of 
;opper  in  concentrates  amounted  to  54,762,554  lb.,  com- 
)ared  with  56,403,465  lb.  for  the  previous  quarter.  The 
nonthly  production  was:  July,  18,127,154  lb.;  August, 
18,796,012  lb.;  September,  17,839,378  lb.;  monthly 
iverage,  18,254,181  lb.  In  addition,  236,924  lb.  of 
:opper  in  ore  was  shipped  direct  to  the  smeltery,  making 
he  total  gross  production  for  the  quarter,  54,999,468 
b.  as  compared  with  56,845,059  lb.  for  the  previous 
juarter.  During  the  period  3,439,400  tons  of  ore  was 
reated,  being  141,000  tons  more  than  for  the  preceding 
luarter.  The  average  grade  of  the  ore  was  1.309'r 
lopper,  as  compared  with  1.3881  <^f  copper  for  the  second 
juarter,  and  the  average  extraction  was  only  60.96'^r, 
)wing  to  the  unsettled  operating  conditions  while  im- 
)rovements  were  being  made  and  the  comparatively  low 
:opper  content  in  the  headings.  A  total  of  1,230,677 
tu.yd.  of  capping  was  removed,  as  compared  with  1,219,- 
L98  cu.yd.  in  the  second  quarter. 

The  average  cost  of  copper  produced  from  concen- 
;rates  as  stated  in  the  report,  after  allowing  for  smelter 
leductions  and  crediting  miscellaneous  income  from 
Jtah  operations  only,  including  Bingham  &  Garfield 
Railway  operations,  was  10.860c.,  as  compared  with 
).464c.  in  the  second  quarter,  the  increase  being  due 
jartly  to  increased  state  and  Federal  taxes,  partly  to 
ncreased  wages  effective  July  1,  and  partly  to  the  low 
jrade  of  ore.  The  regular  quarterly  cash  dividend  of 
f3.50  per  share  was  paid  on  Sept.  30.  During  the 
juarter,  there  was  also  paid  a  Red  Cross  dividend  of 
iOc.  a  share. 

[The  regular  quarterly  cash  dividend  of  $3.50  as 
;iven  in  the  report  may  include  a  capital  distribution 
;o  the  shareholders  of  the  company,  although  such  is 
lot  stated. — Editor.] 


Engineer  Service  Overseas 

Engineers  are  wanted  for  early  service  overseas.  The 
men  in  the  front-line  trench  need  the  help  and  coopera- 
tion of  skilled  men  back  of  the  lines,  and  engineers  are 
wanted  at  once  for  the  Enlisted  Ordnance  Corps,  Na- 
tional Army. 

Uncle  Sam  is  calling  on  our  trade  to  come  across  and 
help  his  fighting  men.  There  is  a  lot  of  work  to  be 
3one  ovei;  there,  and  the  call  has  gone  out  for  engineers 
between  the  ages  of  18  and  40  who  want  to  do  their 
Dit,  and  who  know  their  job. 

Modern  war  is  a  tremendous  business,  and  the  army 
;hat  wins  is  the  army  which  has  the  best  equipment  and 
•,he  be.st  men.  The  men  are  over  there  now — they  are 
ready  to  go  ahead,  but  they  still  need  experts  in  our 
ine  to  repair  and  maintain  their  equipment.  There  is 
I  fine  chance  for  every  man  who  wants  to  help.  Write 
o  the  Chief  of  Ordnance,  War  Department,  Washing- 
;on.  D.  C. 


Agree  on  Iron  Price  Differentials 

The  following  statement  has  been  issued  by  E.  H. 
Gary,  chairman  of  the  committee  on  steel  and  steel 
products  of  the  American  Iron  and  Steel  Institute: 

By  agreement  between  the  general  committee  on  steel 
and  steel  products  of  the  American  Iron  and  Steel 
Institute  and  the  War  Industries  Board,  approved  by 
the  President,  the  base  price  of  No.  2  foundry  iron  and 
also  basic  iron  was  fixed  at  $33  per  gross  ton,  f.o.b. 
cars  at  furnace. 

From  these  base  prices  the  Sub-Committee  on  Pig 
Iron,  Iron  Ore  and  Lake  Transportation  has  reported 
to  the  general  committee  a  list  of  differentials,  which 
the  general  committee  believes  as  fair  and  reasonable 
and  in  accordance  with  the  usages  of  the  trade,  and 
therefore  recommends  to  the  iron  industry  that  the 
same  be  adopted  to  take  effect  immediately.  The  list 
of  differentials  is  as  follows : 

Foundry  Iron — No.  2  grade  is  to  be  equivalent  in  anal- 
ysis to:  Silicon,  1.75  to  2.2.5';  sulphur,  not  over  0.05'c. 
No.  2  soft  Southern  iron  equivalent  to  No.  2  foundry  of 
same  silicon  content.  Differentials  from  the  above  base 
price  for  No.  2  foundry  iron  are  to  be  made  for  the  follow- 
ing changes  in  specifications:  Forge  or  mill  iron,  ?1  per 
gross  ton  under  base;  foundry  iron  running  silicon  1  to 
1.75' ,  50c.  per  gross  ton  under  base;  foundry  iron  running 
silicon  2.25  to  2.75',  50c.  per  gross  ton  over  base;  foundry 
iron  running  silicon  2.75  to  3,25'"',  $1.50  per  gross  ton  over 
base;  foundry  iron  in  excess  of  :S.25''  silicon,  $1  per 
gross  ton  for  each  %''  of  silicon  over  the  price  for  3.25'' 
silicon  iron;  manganese,  sulphur  and  phosphoi-us  variations 
to  be  adjusted  as  formei-ly  customary  in  each  district  having 
respect  to  the  base  price.  Where  ii'on  is  sold  by  fracture 
the  usual  grading  prevailing  in  each  district  is  to  continue. 
Malleable  iron,  50c.  per  gross  ton  above  base;  bessemer  iron, 
lO't    per  gross  ton  above  base;  basic  iron,  base  price. 

Charcoal  Iron — Southern  or  warm-blast  charcoal  iron  a 
maximum  of  SIO  per  gross  ton  above  base  for  iron  ranging 
from  0.4  to  0.6'-  phosphorus,  and  silicon  1  to  2''  ;  for  grades 
running  below  these  analyses  corresponding  reductions  as 
usual  to  the  trade  to  be  made;  cold-blast  charcoal  iron  a 
maximum  of  $22  per  gross  ton  above  base  with  customary 
reductions  for  lower  grades,  as  recognized  by  the  trade; 
Lake  Superior  iron,  $2.50  per  gross  ton  above  base  for  iron 
averaging  1.25''  silicon.  Other  grades  to  be  adjusted  as 
per  the  custom  of  the  trade  depending  upon  the  silicon, 
phosphorus  and  manganese  contents  of  the  iron;  all  of  these 
charcoal-iron  differentials  to  be  considered  in  connection 
with  base  price. 

High  Silicon  or  Silvery  Iron — For  iron  containing  S""' 
silicon,  $7  per  gross  ton  above  base;  !'■  silicon,  $9  per  gross 
ton  above  base;  8'-  silicon,  $11.50  per  gross  ton  above  base; 
9'r  silicon,  $14  per  gross  ton  above  base;  10'-  silicon,  $17 
per  gross  ton  above  base ;  $3  per  gross  ton  advance  for  each 
\'"'  silicon  for  11''   and  over. 

Bessemer  Ferrosilicon — For  iron  containing  10' ■  silicon, 
$22  per  gross  ton  above  base;  IT'  silicon,  $25.30  per  gross 
ton  above  base;  12''  silicon,  $28.60  per  gross  ton  above  base. 

Low  Phosphorus  Iron — Iron  containing  phosphorus  and 
sulphur  not  exceeding  0.04-  and  silicon  not  exceeding  2' ■  : 
For  copper-bearing  iron,  $17  per  gross  ton  above  base;  for 
copper-free  iron,  $20  per  gross  ton  above  base;  a  sliding 
scale  of  $1.50  per  gross  ton  advance  for  each  reduction  in 
phosphorus  of  0.005'-  below  0.04''  ,  and  $1.75  per  gross  ton 
advance  for  each  1'-    of  silicon  in  excess  of  2%, 


The  Republic  Iron  and  Steel  Co.  reports  for  the  half-year 
ended  June  30  that  its  total  net  earnings,  after  paying  oper- 
ating expenses  and  repairs,  were  $15,716,753,  against  $6,- 
823,026  for  the  first  half  of  1916.  Rents,  depreciation  and 
exhaustion  of  mines  were  $635,577;  bond  interest,  $399,189; 
extra  profits  tax,  $2,204,654;  total  charges,  $3,239,420,  leav- 
ing a  surplus  of  $;  1,477,333.  From  this  dividends  were  paid 
amounting  to  $875,000  on  prefeiTed  and  $815,730  on  common 
stock,  leaving  an  undivided  surplus  of  $9,786,703.  The  total 
profit  and  loss  surplus  as  of  June  :}0,  1917,  was  $27,923,58  4 
Unfilled  orders  on  June  30  amounted  to  528,976  tons  ol 
material. 
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Personals 


II.  C.  Wllmot  is  on  a  professional  trip 
in    Arizona   and    New    Mexico. 

O.  M.  Clark  has  been  elected  president 
of  the  South  African  Institute  of  Engineers 

p.  B.  MrDonnld  is  instructor  of  engineer- 
ing  linglish  at   the   University   of  Colorado 

nouKlan  Muir  is  superintendent  of  the 
Nevada   Austin  Mines  Co.,  Austin,   Nevada. 

Robert  sticht  was  recently  in  Anaconda, 
Mont.,  where  he  visited  the  Washoe  smelt- 
ery. 

R.  B.  Watson,  general  manager  of  the 
.Nipissing  Mining  Co  ,  Cobalt.  Ont ,  has  been 
visiting    Arizona. 

W.  B.  Rhodes  has  returned  to  Colombia 
His  address  is  Olimpo  del  Valle.  Mangangue. 
Colombia.  South  America. 

O.  W.  Laurie  of  the  Arm  of  Druclter  & 
Lrfiurie.  50  Church  SL.  New  York,  has 
joined   the  23rd   l*    S.    Kngineers 

Dr.  Raymond  Bro-)ks  has  returned  to  San 
Francisco  after  visiting  the  Flin  Flon  cop- 
per  district  in   northern    Manitoba 

R.  A.  Tregoning.  recently  on  the  engineer- 
ing staff  of  the  BraJen  Copper  Co  of  Chile, 
is  visiting  his  home  at  Hubbell.  Michigan. 

J.  E.  Thropp,  .Ir.,  has  been  appointed 
superintendent  of  the  blast  furnaces  of  the 
American  Rolling  Mill  Co.  at  Columbus. 
Ohio. 

John  Seward  sailed  from  New  YoriJ  for 
Venezuela  on  Oct.  31,  on  professional  busi- 
ness, to  be  gone  until  the  middle  of  Jan- 
uary. 

trilliam  C.  Russell,  general  manager  of 
the  Caribou  Mines  and  Mills  Co.  of  Car- 
dinal. Colo.,  is  on  a  business  trip  to  New- 
York 

Edwin  W.  Mills  was  in  Vladivostok  in 
October,  having  returned  from  an  interest- 
ing Siberian  trip.  He  then  left  for  Peking. 
China. 

B.  C.  Anstin  has  resigned  his  position 
as  manager  of  the  Mountain  King  Mining 
Co..  and  will  open  an  office  in  San  Francis- 
co as  consulting  engineer. 

Philip  Berg,  recently  engineer  for  the 
White  Pine  Extension  Copper  Co  .  has  been 
appointed  assistant  superintendent  of  the 
Michigan  Copper  Mining  Company. 

Horarr  V.  Wincliell.  recently  returned 
from  Ru.ssia.  gave  an  interesting  account 
of  his  experiences  there  at  a  luncheon  on 
Nov.  8  at  the  Rotary  Club  at  Butte. 
.Montana. 

Benjamin  B.  Thayer  arrived  in  Butte. 
Mont,  from  New  York  on  Nov.  '.i  for  his 
regular  tour  of  inspection  of  the  Montana 
properties  of  the  Anaconda  Copper  Mining 
Company. 

Allen  IlastlngM  Rogers,  Lurlns  W.  .Mayer 
and  Sydney  H.  Ball  have  formed  a  part- 
nership under  the  title  of  Rogers,  Mayer  & 
Ball,  and  have  opened  offices  at  42  Broad- 
way, New  York. 

C.  A.  Thomas,  who  resigned  some  months 
ago  as  resident  manager  of  the  Yukon  Gold 
Co..  has  been  appointed  assistant  to  K.  B. 
Braden.  president  of  the  .Selby  Smelting 
and   Lead   Co..  of  San   Francisco, 

Frank  H.  Slslermans,  mining  engineer, 
of  El  Pa.so.  Texas.  Is  In  '"uba  on  profes- 
slona!  business  and  \011  be  absent  for  .sev- 
eral months.  His  present  iiddre.ss  is  Santi- 
ago de  Cuba,  ("are  of  the   tJ.    S.    Consulate. 

Sir  Boverton  Redwood,  director  of  petro- 
leum resoareh  for  the  British  government. 
has  taken  charge  of  the  work  of  oo-irdlnat- 
Ing  petroleum  productimi  and  research,  and 
has  resigned  his  position  as  director  of 
Iietroleum    research 

F..  J.  C'arlyle,  metallurgical  engineer,  and 
M.  R.  Hull,  mechanical  engineer  for  the 
SIssert  Mining  I>l»lricl  ro  of  Petrograd 
and  l/ondon,  arrived  in  Snn  Francl.sco.  Nov 
9.  They  will  spend  some  months  In  Amer- 
ica  in    the    Interests   of   their   company 

E.  II.  Whillork.  consulting  engineer. 
Cleveland.  Ohio,  and  director  of  Wellman- 
Seaver-Morgan  Co  of  that  city,  who  has 
been  In  the  Government  service  several 
months.  In  m«  In  the  ordnance  neparlment 
at   Washington  with   the  rank  of  major 

Manrirr  Vnndepnlle.  formerly  prepnralor 
In     I  ■     the     rnhersltv     of     Mons. 

He  ,  'erned  In  the  Camp  of  Zelst, 

If"  -»       to      I'ommunieate      with 

Itf li  ■  rt  who  were  formerly  mem- 

bers of  'h.-  iMc  iiH/^  I'olytpchnlfpie  of  the 
I'nlverslty 

Jar  r,  Mrl«nrhlan.  of  Plckands.  Mather 
A  Co.  Cleveland  Ohio,  has  l>een  appointed 
nsslstant  to  J  I>eonnrd  Replogle.  who  haa 
iharge    of    Iron    and    steel    mntters    for    the 


War  Industries  Board.  Mr.  McLauchlan 
will  give  particular  attention  to  the  sup- 
ply  of   pig    iron 

Dr.  .1.  Ci.  Davidson  of  the  department  of 
physics,  of  University  of  British  Columbia, 
has  been  commissioned  by  the  Canadian 
Ciovernment  to  insttill  a  plant  in  eastern 
Canada  for  the  production  of  coke-oven 
b>-products.  with  the  object  of  securing 
benzol    and    toluol    for   war   purposes. 


Zophar  W.  Wright,  for  many  years  finan- 
cial manager  of  the  Detroit  &  Lake  Superior 
Copper  <^o.  and  its  successor,  the  l..ake 
Suiierior  Smelting  Co..  died  at  Ripley.  Mich  . 
on  Nov.  12.  aged  85  years.  In  1878  Mr. 
Wright  became  president  of  the  Houghton 
.National  Bank,  holding  that  position  for  24 
years  and  retaining  his  interest  and  direc- 
torship in  the  bank  until  his  death  He 
was  buried  at  Detroit.  Michigan 

Daniel  Reid  Lean  died  in  Pittsburgh. 
Nov.  15.  aged  78  years.  Born  in  Scotland 
he  came  to  this  country  in  18S9.  and  soon 
after  took  .service  with  the  firm  of  Carnegie. 
Kloman  &  Co.  as  the  repairer  and  liner  of 
blast  furnaces.  Later  he  built  the  first 
Lucy  furnace  and  other  stacks  for  that 
firm  and  its  successors.  After  several  years 
as  contractor  for  the  erection  of  furnaces, 
he  retired  from  active  work,  retaining  some 
interests  in   iron   and  lumber  companies. 

A.  M.  Finlayson,  a  graduate  of  the  Royal 
School  of  Mines,  was  recently  killed  in  ac- 
tion. He  was  born  in  New  Zealand  where 
in  1908  he  won  a  research  scholarship  on 
which  he  entered  the  School  of  Mines  in 
London.  In  a  short  time  he  received  the 
degree  of  D  Sc  .  for  work  on  the  Rio  Tinto 
(Spain)  deposits  He  wrote  an  article  on 
the  gold  and  silver  veins  of  Great  Britain 
and  numerous  papers  on  New  Zealand  geo- 
logical problems,  m.iinly  in  connection  with 
scheelite  and  gold-silver  \'eins.  Prior  to  the 
.var  he  held  a  geological  position  with  an 
English  oil  company  in  Burma,  but  gave 
this  up  to  enlist  early  in  the  war.  in  which 
he  was  commissioned  a  second  lieutenant. 


Societies 


Engineers'    Club    of    Northern    Minnesota 

held  its  .November  meeting  at  Hibbing  on 
.Nov.    17 

Amerlran  Institnte  of  Mining  Engineers. 
.New  York  Section,  will  hold  a  meeting  on 
.Nov.  26.  at  the  Machinery  Club.  New  York, 
at  8  p.m.,  preceded  by  an  informal  dinner 
at  6:45  p.m.  Legislation  affecting  the 
metal   industries  will   be  discussed. 

Montana  Society  of  Engineers  held  a 
meeting  on  Nov.  12.  in  Butte.  V  .\rthur 
Walcutt  read  a  paper  on  the  new  'Elm  Orlu 
Electric  Hoist"  and  F"rank  A.  Linforth  re- 
counted his  experiences  on  a  recent  exam- 
ination trip  to  the  interior  of  Costa  Rica 

Amerlran  Society  of  Mechanical  Engi- 
neers, .New  York  section,  held  a  meeting, 
on  Nov.  1.3.  In  the  United  Engineering  BIdg  . 
.New  York  The  subject  of  discussion  was 
the  'Development  of  Mechanical  Engineer- 
ing Problems  met  by  the  Designer  and  Con- 
tractor on  Concrete  Piling."  by  Maxwell  M. 
Up.son.  chief  engineer  of  the  Raymond  Con- 
crete  Pile   Company. 

Western  Engineering  and  Technical 
Headciuarters  has  been  opened  in  the  Shel- 
don Bldg.  San  Francisco,  with  George  C 
Ryno  and  IT.  R.  Grant  as  managers.  The 
organization  is  planned  on  the  same  lines 
as  the  Chemists  Club  of  New  York,  pro- 
viding comfortable  quarters  for  visiting 
technical  men  and  a.ssistance  In  obtaining 
employment.   If  desired. 

Society  of  Chemical  Indnslry,  New  York 
.Section,  held  a  meeting  at  Rumford  Hall. 
50  East  41.st  St..  .Nevs-  York,  on  Nov.  23. 
opening  at  8  IS  promptly  The  papers 
presented  were:  "Disposal  of  Wool-Scour- 
ing Wastes."  H  S  Weston.  Boston.  Mass. 
and  "Mantifacture  and  Uses  of  Portland 
<Vment."  E.  D  Boyer.  New  York  The 
latter  was  Illustrated  with  lantern  slides 
and    moving   picturi'S. 

I'nlted  Engineering  Snrlely  and  the  four 
founder  .snclelles  held  a  meeting,  on  Nov 
14.  In  the  I'nllol  Engineering  Bldg.  New 
York.  In  celebration  of  the  completion  of 
the  Cntskill  Water  Suppl.v  project.  George 
II  Pegrnm.  president  of  the  Amerlran 
Society  of  Civil  Kngineers.  presided  Ad- 
dresses were  made  hv  .lohn  Purroy  Mltchel. 
mayor  of  New  Yor^.  and  by  MnJ  Oen. 
tJeorge  W.  Coethals  An  Illustrated  de- 
scription of  the  work  was  given  by  A.  P. 
Kllnn.  deputy  chief  engineer  of  the  New 
York  Board  of  Water  Supply. 


Industrial  News 


Mark  R.  Lamb  has  received  orders  from 
Bolivia  for  a  600-hp  Diesel  alternator  unit, 
a  switchboard  transmission  line  and  trans- 
former eiiuipment 

Boston  Belting  Co.,  Boston.  Mass.,  has 
made  a  shipment  of  rubber  belting,  weigh- 
ing 22  tons,  from  its  plant  at  Boston  to 
the  Burma  Mines  Corporation,  Tawng  Peng, 
Burma. 

Charles  E.  Newton,  who  has  taken  charge 
of  work  in  ore  dressing  and  metallurgy  at 
the  School  of  Minos  of  the  Oregon  State 
Agricultural  College  at  Corvallis,  Ore., 
wishes  to  receive  current  trade  catalogs  of 
mining,  smelting  and  ore-dressing  ma- 
chinery. 

T.  L.  Smith  Co.,  Milwaukee.  Wis.,  has  in- 
troduced a  new  type  of  concrete  mixer, 
styled  the  Smith-Chicago  mixer  with  un- 
der-slung chain  drive.  The  feature  adve 
tised  is  that  the  chain,  instead  of  going 
around  the  mixer  drum,  pa.sses  under  the 
truck  frame,  around  an  idler  pulley  on  the 
shaft  of  the  rollers  supporting  the  drum 
and  thence  back  under  the  drum.  The  drunn 
thus  acts  as  a  constant  and  automatic  tight- 
ener. The  upward  pull  on  the  chain  pro- 
duces a  good  contact  between  the  chain  and 
the    sprocket    teeth. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Air    Compressor.      William    Everett    Ver  j 
Planck.     Erie.    Penn..    a.ssignor    to    General 
Electric  Co.      (U.  S.   No.   1.245.643;  Nov.   6.1 
1917.) 

Alloy.  Frederick  M.  Becket,  Niagara 
Fall.s.  N.  Y..  assignor  to  Electro  Metallur- 
gical Co..  Niagara  Falls.  N.  Y.  (U.  S.  No. 
1.245.552;  Nov.  6.  1917.) 

Aluminous     Ores,     Process     of     Treating. 
Harold     A.     Richmond.     Providence.     R     I., 
a.ssignor  to  General  .\brasive  Co.,  Inc..  Nia- , 
gara    Falls.    N     Y.      (U.    S.    No.    1.245.383:1 
Nov.   6.    1917.)  I 

Atomizing    Metals — Process    for    Atomii-l 
ing  Metals  in  a  State  of  Fusion.     Florencio 
Comamala  Ucar.  Madrid.  Spain.     (U.  S.  No. 
1.245.536  ;   .Nov.   G,    1917.) 

Car-Dumping  Apparatus.  George  Henry 
Mueller,  Columbus,  Ohio,  assignor  to  the 
Jeffrey  Manufacturing  Co.  (U.  S.  No. 
1.245.947  ;    .Nov.   6.    1917.) 

Cement — Manufacture  of  Acid  and  Water- 
proof Cement.  Curtis  C.  Meigs,  Philadel- 
phia, Penn.,  assignor  to  Electro-Chemical 
Supply  and  Engineering  Co.,  of  Philadel- 
phia. Penn.  (U.  S.  .No.  1.245.608;  Nov.  6. 
1917.) 

Dump  Car.  Jay  B.  Rhodes.  Kalamazoo. 
Mich.,  assignor  to  Western  Wlieeled  Scrap- 
er Co..  Aurora.  111.  (U.  S.  No.  1.245.382; 
.Nov.  6.  1917.) 

Heal  Value  of  (las — Method  of  and  Ap- 
paratus for  Testing  Ga-se.s.  George  G. 
Crewson.  Tottenville,  N  Y  ,  a.ssignor  to  the 
ltoe.«sler  &  Ha.'slacher  Chemical  Co..  New- 
York.  .N.  Y.  tU  S.  .No.  1.245.688;  Nov  6. 
1917.) 

Metal  Trealmenl — .Vpparatus  for  Treat- 
ing Metals  an<l  Their  Alloys.  Alvin  M. 
Craig.  .New  Haven.  Conn.  tU.  S.  No.  1.245.- 
687  ;  Nov.  fi,  1917.) 

Xlold.  Solomon  Swelsoff,  Boston,  M:<ss 
IV.   S    No.    l,24S,S3fi:   Nov.  6,  1917.) 

Opcnhearth    Fnrnarr.      Thomas    S.    Iil.\n. 
Jr.,  Chicago.  III.,  assignor  to  Blair  Engl?  •  .  i 
ing    Co.     New-    York.     .N.     Y.       ( U.     S      \.- 
1.245.655  ;    .Nov.   «.    1917  ) 

Ore  Conrrnlraton,  Feeding  Appli:ince 
for  Edward  J  i  >'(  onnell.  Fort  Wayne. 
Ind.,  a.ssignor  to  I>elsler  Concentrator  Co 
<U.   S.    .No     1.245.611:    Nov.    C.    1917.) 

PnlverUIng  Molten  Materials,  Mellmd 
and  Apiiarntus  For  Wood  Freeman.  Ta- 
<-<.mn.  Wash  (U  S  No.  1.245.328;  Nox  fi. 
1917.) 

Pyrites — .Method  for  Treating  Burnt 
Pyrites  and  the  Like.  Edgar  Rouse  Sul- 
ciifTe.  Leigh.  England.  (I'  S  .No.  1.245.634; 
.Nov.  «.   1917  ) 

Rotary  Boring  Prill.  Howard  R.  Hughes. 
Houston.  Tex  .  assignor  to  Hughes  Tool  Co.. 
Houston.  Tex.  (U  S  No.  1.246.462;  Nov. 
«.    1917) 

Soldering  Comiiound  for  Various  Metals. 
William  Urlerly  and  .Nelson  R  Moore.  Van- 
derbilt.  Penn.  (U  .S.  No  1.246.862;  Nov.  6, 
1917  ) 
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SAX  FRANCISCO — Not.  17 
Seventeen  New  Oil  Wells  were  started 
during  the  week  ended  Nov.  3  ;  14  of  these 
are  in  Kern  County  fields,  one  in  Monte- 
bello  field  near  Los  Angeles,  two  in  Coal- 
inga.  This  makes  a  total  of  879  new  wells 
started  since  the  beginning  of  the  year.  In 
the  week,  15  wells  reported  for  test  of  water 
shut-off,  21  deepening  or  redrilling,  and 
three  abandoned.  !n  the  week  ended  Nov. 
10  the  State  Mining  Bureau  reports  16 
new  wells  started,  making  the  total  895. 
Seven  of  these  new  wells  are  in  the  south- 
ern fields,  one  in  Santa  Maria,  four  in  Kern 
Countv  and  four  in  Coalinga.  Twenty-three 
wells  were  reported  for  test  of  water  shut- 
off,  14  for  deepening  or  redrilling.  and  six 
had  been   abandoned. 

Dry-I>an<l  Dredge  Near  Igo,  installed  a 
few  "years  ago.  has  been  dismantled,  the 
machinery  sold  to  L.  Gardella  who  is  oper- 
ating dredges  on  Clear  Creek ;  the  motors 
and  other  electrical  appliances  sold  to  the 
Northern  California  Power  Co.  Creditors 
received  $2064  to  satisfy  claims  of  $6950.  or 
equivalent  to  31c  on  the  dollar  This 
dredge  was  constructed  on  a  plan  which 
provFded  for  a  digging  machine,  or  st<=am 
shovel,  separate  from  the  washing  machine. 
The  washing  machine  consisted  of  a  revolv- 
ing screen  and  gold-saving  riffled  tables, 
the  whole  made  portable  by  being  set  upon 
two  four-wheel  trucks.  Both  the  digging 
and  the  washing  machines  could  be  moved 
wherever  desired  and  the  water  and  elec- 
tricitv  supplied  from  near-by  plants.  The 
machine  was  first  introduced  in  Butte 
County  near  Oroville.  In  that  operation 
the  eravel  was  dug  by  a  Marion  steam 
shovel  The  theory  of  washing  the  gravel 
was  attractive  but  it  was  evident  that  either 
the  digging  cost  was  too  great  or  the  yield 
was  too  poor  to  provide  a  profit  on  the 
venture  as  results  have   showed. 

Atolia-Randsbiirg  Tungsten  District  is 
=igain  attracting  the  attention  and  active 
efforts  of  tungsten  miners  who  apparently 
have  come  to  the  conclusion  that  whether 
prices  remain  high  and  firm  or  may  vary 
luring  the  coming  year  or  two,  it  is  better 
to  do  their  development  work  thoroughly 
and  with  the  view  of  permanency  and 
preparation  for  continued  operation.  But 
;n  the  past  there  has  been  too  much  of 
•he  boom  spirit  in  the  districts  surrounding 
,\tolia  and  Randsburg,  and  this  disposition 
to  get  all  there  was  to  be  got  during 
:he  early  days  of  the  tungsten  boom  when 
irices  were  high,  has  caused  Randsburg 
ind  Atolia  a  good  deal  of  trouble.  Of 
;ourse.  there  is  a  little  excitement  just  now 
>ver  the  fact  that  a  piece  of  scheelite 
iveighing  about  a  ton  and  showing  a  high 
"ungsten  assay  was  extracted  Avhole  from 
he  sno-tt.  point  in  the  Churchill  No.  1 
)f  the  Atolia  Mining  Co.'s  property.  The 
lisclosure  of  so  large  a  piece  of  tungsten 
)re  at  that  depth  in  a  mine,  which  is 
jractically  fiat  on  the  desert,  is  so  rare  that 
t  forms  the  subject  of  a  great  deal  of 
comment.  It  is  probable  that  this  disclosure 
ndicates  the  persistence  of  scheelite  at 
Jepth  in  the  Atolia  mines,  though  this 
;heory  is  by  no  means  established.  How- 
iver. "  it  is  encouraging  to  prospectors  and 
niners  who  are  now  more  inclined  to  ex- 
:end  the  permanency  of  the  camp  to  the 
iurrounding  portions  of  the  district.  The 
;mall  properties  which  have  been  mined 
'or  the  surface  ores  are  now  being  deepened 
)r  extended  with  the  view  of  determining 
vhcthcr  or  not  there  are  other  extensive 
)rebodies  in  the  district.  The  Gypsy  group, 
he  Nixon  lease  and  the  'VMiite  Flower, 
he  Windy  Weather,  Kaster  and  neglected 
'ractions  are  being  developed  by  F.  J.  Ab- 
)ott  of  Los  Angeles  The  \tolia  Junction 
lew  .shaft  is  down  110  ft,  t" .  ^  bottom  look- 
ng  good:  development  of  75-ft.  level,  15  ft. 
iast  of  the  shaft  disclosed  a  strong  vein 
lelieved  to  be  the  continuation  of  the 
'aradox,  exposed  on  the  Atolia,  a  few 
lundred  feet  east  In  the  Gypsy  main 
ihaft  at  the  bottom,  three  veins  show 
ungsten  streaks  between  quartzite :  the 
lountry  rock  is  gray  granite  and  the  vein 
natter  identical  with  that  which  marks 
he  surface  working  of  the  LTnion  and 
rhurchill  on  the  north  and  west.  In  the 
>ypsy  group,  the  vein  filling  is  reported 
ly  F.  J.  Abbott,  mining  engineer,  to  be 
xposed    for   a   width    of    12    ft.,   with    a    dip 


of  40°  to  the  north.  The  hanging  wall  is 
horn-blende  granite  and  the  foot  wall, 
granite  Generally  speaking,  the  brief  de- 
scription of  the  Gypsy  group  may  apply  to 
the  eastern  extens;o.i  of  the  belt  of  granitic 
rocks  that  may  be  follow-ed  across  the  desert 
toward  Searles  Lake.  Tungsten  possibili- 
ties have  not  been  pro.spected  extensively 
along  this  belt  and.  in  times  when  the  de- 
mand for  tungsten  was  limited,  few  pros- 
pectors paid  any  attention  to  this  section 
of  the  country.  However.  Charles  Churchill, 
who  was  the  discoverer  of  the  Atolia  and 
the  other  early  tung.sten  claims  in  the  Atolia 
district,  went  over  this  eastern  country  sev- 
eral years  ago  and  found  that  there  is  such 
an  extension  of  formation  which  indicates 
that  scheelite  mav  be  found  across  San 
Bernardino  County  and  into  the  State  of 
Nevada  for  some  distance. 

KITTE — Nov.  16 
Federal  Explosive  Measure  is  welcomed 
in  Butte  as  an  effective  aid  to  the  local 
authorities  in  their  attempt  to  prevent  the 
use  of  explosives  by  persons  bent  on  re- 
venge or  mere  mischief.  Heretofore  they 
iiave  been  seriously  handicapped  by  the 
absence  of  any  law  to  regulate  the  sale, 
use  and  possession  of  such  explosives.  By 
the  new  Federal  act.  the  police  department 
is  allowed  to  in^■estigate  and  anyone  found 
with  dynamite  or  ammunition  and  without 
a  licen.se.  will  be  arrested  and  liable  to  a 
fine  of  $5000.  or  o-ie  year's  imprisonment. 
Detectives  are  now  out  to  see  merchants 
and  users  of  explosives  and  to  instruct 
them  in  the  provisions  of  the  law.  It  is 
also  expected  that  this  law  will  do  away 
with  the  handling  of  explosives  by  Incom- 
petent  persons. 


DENVER — Nc 
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.Shipments  from  Silverton  declined  in 
October :  thev  were  as  follows :  Iowa- 
Tiger,  33  cars;  -Sunnyside,  28;  Sum- 
mit Mining  Co..  14;  Koehler  Tunnel.  13. 
Silver  Lake  Custom  Mill  and  Pride  of  the 
West.  12  cars  each;  Mears-Wilfley  Mill  and 
Barstow  Leasing  Co..  10  cars  each;  May- 
fiower  Leasing  Co.,  9  ;  Dives.  7  ;  Highland 
Mary  and  S.  D.  &  G.,  6  cars  each  ;  Big 
Giant  and  Vernon,  5  cars  each  ;  Nortli  .Star. 
Paul  Konisko,  St.  Paul,  and  Ohio  &  Okla- 
homa Leasing  Co.,  4  cars  each  ;  D.  &  L.  L. 
Co.,  3  :  Congress.  Guadaloupe,  Tvler  & 
Shepherd.  Hero.  W.  E.  Averill.  and  Frank 
Hough.  2  cars  each  ;  H.  S.  Thayer,  Precious 
Metals,  Alexander,  Jackson  &  Andren.  Gold 
King.  Precious  Metals  Lessees,  Bar.stow 
Lessees.  Kansas  City,  and  Butler  &  Erdman, 
1  car  each  ;  total.  210  cars  to  outside  smelt- 
ers. The  following  shipments  were  made 
from  mines  of  the  district  to  the  Silver 
Lake  Custom  Mill  ;  Guston  Lea.sing  Co., 
15  cars;  Colorado  Metals  Co..  3  ;  Butcher  Sc 
Curtis.  Champion  Leasing  Co..  and  Butler 
Mines,  2  cars  each ;  Hermes  Mine  and 
Lacliawanna.  1  car  each  ;  total,  26  cars. 
The  S.  D.  &  G.  Leasing  Co.  shipped  4'> 
cars  to  the  North  Star  Custom  Mill.  The 
total  shipments  for  September  were  324 
cars  of  ores  and  concentrates,  of  wliieh  59 
cars  were  sent  to  the  North  Star  mill.  7ft 
to  Silver  Lake,  and  to  outside  smelteries. 
189  cars  were  shipped. 

.S.ALT  L.VKE  CITY — Nov.  17 
Coal  Transportation  in  the  intermountain 
section  is  stated  to  be  showing  an  improve- 
ment from  week  to  week.  A  comparative 
statement  of  percentages  of  increase  in 
hours  of  operation  as  to  tlie  movement  of 
coal  and  coke  i),y  the  railroads  nere  for  the 
week  ended  Nov.  10.  as  compared  with  the 
week  preceding,  as  prepared  by  W.  W. 
Armstrong,  fuel  administrator  for  this  and 
surrounding  states,  shows  for  the  Denver 
&  Rio  Grande,  this  railroad  being  behina 
the  others,  largely  owing  to  the  heavy 
movement  of  troops  over  its  lines  and  U, 
some  bad  luck,  according  to  Mr.  Armstrong, 
an  increase  of  4''r  in  hours  operated  the 
week  ended  Nov.  10  over  the  week  preced- 
ing, the  operating-hour  efficiency  being 
57'f.  based  oti  an  eight-hour  day;  tho 
Oregon  Short  Line  and  the  Union  Pacific 
each  showed  an  increase  of  22';  in  hours 
operated  and  an  operating-hour  efficienc.v 
of  9891,  based  on  an  eight-hour  day.  Or- 
ders to  the  railroads  to  furnish  drop-bot- 
tom cars  for  coal,  coke  and  other  forms 
of  fuel  for  such  consignees  as  are  able  to 
handle   this    type   of   equipment    is    working 


out  well,  and  intensive  loading,  an  example 
of  which  is  afforded  in  the  Union  Pacific 
report  of  an  increase  of  five  tons  in  coal 
per  car  for  the  week  ended  >i)v.  Ki  orer 
the  same  week  of  1916.  is  improving  the 
situation  and  affording  the  equivalent  of 
an  additional  car  for  every  10  loosely  loaded 
as  formerly.  Cars  are  working  more  mile- 
age, and  not  standing  idle  to  any  appreci- 
able extent.  The  operation  of  the  Utah 
Coal  route,  now  assured  almost  immediately, 
as  the  rolling  stock  begins  to  arrive,  will 
materially  relieve  the  coal  situation.  Two 
of  the  .'-ix  large  special  type  engines  or- 
dered have  been  received  and  the  remain- 
ing four  are  due  by  the  end  of  the  month. 
Of  the  1500  gondola  dump  cars,  1200  have 
arrived,  and  the  full  number  will  be  made 
up  shortly.  It  is  expected  that  this  road 
will,  by  the  beginning  of  next  week,  be  car- 
rying coal  from  the  mines  of  the  United 
States  Fuel  Co.  at  Hiawatha  for  delivery 
to  the  Salt  Lake  route,  the  Denver  &  Rio 
Grande  and  the  Orem  electric  roads,  with 
which  it  connects,  and»which  will  carry  the 
output   further. 

WALLACE.   ID.\HO — Nov.    17 

Unoertaintios  of  E.\iess-proflts  Tax  law 
have  caused  the  Hecla  Mining  Co.  to  cut 
its  regular  monthlv  dividend  from  15c. 
per  share  to  5c,  payable  Nov.  20.  Like 
most  mining  companies,  Hecla  is  "up  in 
the  air"  as  to  what  its  tax  will  be.  but  as 
there  is  no  doubt  that  it  will  be  heavy, 
the  reduction  in  the  dividend  is  the  fir.st 
step  toward  preparation  to  meet  it.  Hecla 
is  capitalized  tor  $250,ii00,  divided  into 
1,000,000  shares  of  the  par  value  of  25c. 
The  company  has  paid  in  dividends,  dur- 
ing the  10  months  of  this  year.  $1,500,000 
and  up  to  two  months  ago,  the  market 
value  of  the  stock  was  $9  per  share  Ow- 
ing to  the  uncertainties  of  the  law.  and 
particularly  that  part  of  it  which  under- 
takes to  defi-e  "invested  capital,"  it  has 
been  impossible  to  form  an  estimate  with 
any  degree  of  accuracy  as  to  the  amount 
Hecla  will  have  to  pay,  but  it  is  expected 
to  be  upward  of  one  million   dollars. 

Star  Mining  Co.  vs.  Federal  Mining  and 
Smelting  Co.  case,  the  hearing  of  %vhich. 
before  Judge  Deitrich.  of  the  Kfllbed  States 
District  Court,  began  in  this  "city  on  Oct. 
25.  closed  so  far  as  taking  testimony  is 
concerned  on  Nov.  3.  Judge  Deitrich  "will 
hear  the  argument  on  Dec.  3  at  Coeur 
d'Alene.  The  contention  of  the  respective 
litigants  as  developed  in  the  trial  is  sub- 
stantially this:  The  Federal  companv  ad- 
mitted in  the  beginning  that  in  the  "oper- 
ation of  the  Morning  mine  it  had  removed 
.some  ore  from  the  ground  within  the 
boundaries  of  the  Evening  Star  claim,  but 
maintained  that  in  doing  .so  it  was  acting 
within  the  law  of  extralateral  rights,  and 
that  the  vein  from  which  the  ore  was 
extracted  has  its  apex  on  the  Grouse  and 
Iron  Crown  claims,  owned  by  the  Federal 
company,  in  substantiation  of  which  maps 
and  models  were  submitted,  shon-ing  prac- 
tically a  continuous  rai.se  on  the  vein  to 
the  surface.  Against  this  showing,  the 
Star  company  contended  that  the  alleged 
vein  that  has  its  apex  on  the  Grouse  and 
Iron  Crown  is  an  integral  part  of  the  great 
Evening  Star-Morning  lode,  which  projects 
through  the  common  end  line  of  the  Evening 
Star  and  Morning  claims  and  which  apexes 
on  the  Evening  Star  ground.  An  excelle"t 
model  and  elaborate  maps  were  submitte.i 
in   support    of  this   contention. 

MAROl'ETTE.  MICH.— Nov.  17 
Mine  Valuations  for  Taxation  purposes  as 
determined  by  averaging  the  stock  market 
prices,  have  been  attacked  in  a  suit  orig- 
inally started  in  1915  and  now  being  tried 
In  1915.  F.  W.  Denton,  then  general  man- 
ager of  the  Copper  Range  Consolidated 
mines,  protested  against  the  valuation 
placed  on  the  Baltic  :nine.  one  of  its  sub- 
sidiaries. Mr  Dento..  was  supervisor  of 
Adams  townshiri  at  that  time.  He  contin- 
ues as  supervisor  of  the  township,  although 
he  IS  not  now  general  manager  of  the  mines 
but  IS  still  connected  with  the  corporation 
as  consulting  engineer  and  a  director.  The 
valuation  which  he  placed  on  the  Baltic 
mine,  as  a.ssessing  officer  of  the  township, 
was  increa.sed  by  the  equaliyation-coramit- 
tee  of  the  board  of  supervisors  bv  J2,200.- 
000,  This  action  was  sustained  bv  the 
board  and   later  by   the   state   tax  commis- 
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sion.  when  Mr.  Denton  appealed  to  that 
board.  Then  he  started  .suit,  which  is  being 
tried  b;^fore  Judge  O'Brien,  both  sides  waiv- 
ing the  jury.  The  case  is  fairly  certain  to 
go  to  the  Supreme  Court.  The  amount  of 
taxes  involved  is  $.i6.ci:!l,  paid  by  the  Baltic 
under  protest.  The  peculiar  feature  of  the 
present  suit  is  that  the  directing  head  of 
the  corporation  has  an  action  in  court 
against  the  township  of  which  he  is  super- 
visor. The  case  has  aroused  general  in- 
terest because  of  the  fact  that  a  decision 
in  favor  of  the  Baltic  company  not  only 
would  throw  out  all  of  the  taxes  of  1915 
in  the  county,  but  would  make  necessary  a 
change  in  determini  g  mine  valuations.  At- 
torney Stone,  in  his  opening  statement  for 
the  Copper  Range — the  Baltic  mine  having 
since  gone  out  of  legal  existence — said  that 
market  valuatio  is  were  not  dependable  for 
taxation  purpuscs.  Claim  is  also  made  that 
Osceola  and  Calumet  townships  were  under- 
valued. St.  Mary's  Canal  company,  half 
owner  of  the  Champion  mine,  included  in 
the  Copper  Range,  is  an  intervening  party 
to  the  suit.  Mr.  Denton  contended  that  in 
191.S  each  square  foot  on  the  dip  of  the 
Baltic  lode,  extending  through  the  thickness 
of  the  lode,  coitained  30  lb.  of  copper,  and 
that  the  life  of  the  mine  was  10  yrs.  Mr. 
Denton.  Manaser  MacXaughton,  of  the 
Calumet  &  Hocla.  chairman  of  the  equaliza- 
tion committee,  aid  several  of  the  sup?r- 
visors  were  witnesses.  Stone,  Wied^r  & 
Schulte.  of  Houghton,  and  P.  H.  Ball,  of 
Marquette,  represented  the  plaintiff :  Rees, 
Robinson  &  Petermann.  of  Houghton,  the 
St.  Mary's  Mineral  Land  Co.  and  South 
Range  Mining  Co..  as  intervening  defend- 
ants :  M.  T.  Sherwood,  of  Marquette,  .\dams 
•ownship.  aTid  T.  B.  Baillie.  of  Lansing,  the 
state  lax  commission.  Judge  O'Brien  re- 
ser\"ed    decision. 

JOPLIN,    MO. — Nov.    17 

Homr  for  .Mine  Operators'  Club  of  the 
Oklahoma  section  of  the  district  of  a  tem- 
porarv  character  has  been  nearly  completed 
at  Picher.  Okla..  and  the  first  meeting  will 
be  held  there  this  week.  It  is  planned  to 
have  2O0  operators  pay  $25  each  to  erect 
a  permanent  club  house  on  top  of  hill 
known    as   Blue   Mound. 

Eacle-Pieher  Lead  Co.  Smeltery  at  Ga- 
lena has  had  its  capacity  doubled,  and  the 
plant  is  now  the  largest  of  its  kind  in  tne 
world.  There  are  now  eight  furnaces  in- 
stead of  four,  and  between  two  and  four 
million  pounds  of  ore  can  be  handled  week- 
ly. In  place  of  the  four  5-ft.  goosenecks 
formerly  used,  there  are  now  eleven  4-ft. 
goosenecks  and  a  c.vclone.  The  hag  room 
did  not  require  enlargement.  .Several  new 
fana  have  been  installed,  and  alsio^Keveral 
improvements  in  the  way  of  providing  com- 
fortable and  sanitary  change  rooms  for  the 
employees. 


Drainaee  of  Sheet  Cironnd  in  North  'Webb 
City  field  is  being  considered.  Since  .so 
many  of  the  companies  operating  in  this 
section  have  closed  down,  it  is  feared  thh 
burden  of  keeping  the  ground  free  from 
water  will  be  too  heavy  for  those  that  re- 
main. Conseciuently  a  movement  is  on 
whereby  the  landowners  interested  will  pay 
for  the  installation  and  operation  of  a  bat- 
tery of  pumps  with  the  idea  of  draining 
the"  ground  at  a  greatly  decreased  cost  over 
that  of  the  pumping  plants  now  operating. 

HIBBINO,  MINX. — Nov.  16 
Taxef)  on  Iron  Mines  will  be  increased 
despite  record-breaking  shipments  of  ore 
during  the  past  year  from  (his  state.  The 
assessed  valuation  of  mining  properties  for 
1917  is  $18,021,697  higher  than  in  1916, 
as  determined  by  the  Minnesota  Tax  Com- 
mission. This  is  the  largest  increase  ever 
made  hv  the  commission  in  any  one  year 
with  the  exception  of  1907.  the  year  of  the 
organization  of  the  commission,  when  the 
1906  assessment  of  $64,486,409  was  in 
creased  to  $194,428,298.  As  announced  by 
the  commission,  the  total  a.ssessed  value 
for  1917  is  $295. .153. 692.  as  compared  to 
$277,331,995  in  1916.  In  accordance  with 
the  classified  assessment  law  in  1913.  iron 
ore.  mined  or  unmined.  is  assessed  at  50'f 
of  true  and  full   value. 

Known  Tonnaite  of  State  Mines  accord- 
ing to  the  Minnesota  Tax  Commission  will 
amount  to  146.298,952  tons.  The  total 
known  tonnage  of  all  ore  lands  in  the  state, 
according  to  the  commission,  is  475,620.233. 
This  total  includes  all  unmined  ore.  both 
that  in  mines  owned  by  mining  corpora- 
tions or  private  parties,  and  that  in  the 
mines  owned  by  the  state.  The  state-owned 
iron  mines  are  on  state  lands,  that  is.  on 
school,  university  and  swamp  lands  belong- 
ing to  the  people  and  held  in  trust  for  them. 
"The  state  does  not  operate  its  own  mines 
but  leases  them  for  50  years  duration  at  a 
royalt.v  of  25c.  per  ton.  At  present  there 
are  97  state  mineral  leases  in  force.  On 
50  of  these,  merchantable  ore  has  been  de- 
veloped, on  eight  others  ore  has  been  found 
in  large  deposits,  but  not  of  commercial 
grade,  and  on  the  remainder  little  or  no 
development  work  has  been  done.  The  size 
of  the  leases  runs  from  160  acres,  the 
largest,  to  the  smallest,  which  is  36 J  acres. 
Of  the  50  leases  on  which  morcha-^table 
ore  has  been  discovered  there  are  still  a 
dozen  which  have  vet  to  be  developed  i  'to 
mines.  The  total  output  of  all  the  state- 
owned  iron  mines,  from  the  time  of  the 
enactment  of  the  mining-lease  law  in  1S89 
up  to  date,  is  about  18  million  tons.  The 
largest  sliipper  is  the  Missabe  Moun- 
tain mine  at  Virginia,  with  a  record  of 
three  million  tons,  closely  follO"'"''  *e"  ♦*^'* 
Leonidas.  Grant  and  I'oole  mil  s  ct  of 
which   has  produced  over  two   n    II  o 


EL  PASO — Nov.    17 

Conditions  in  Chihuahua  are  much  upset 
and  plans  formuialf;d  by  the  American 
Smelting  and  Refining  Co.  for  rcr.pming 
its  properties  are  discarded  for  the  pres- 
ent at  least,  and  no  idea  can  be  had  when 
they  can  be  put  into  effect.  The  rea.son 
presumably  is  the  activity  of  Pancho  Villa 
and  his  followers.  The  Villistas  are  in  con- 
trol of  the  district  to  such  an  extent  that 
it  is  declared  resumption  of  operations  nov 
is  impossible.  The  Mexican  committee 
which  arrived  in  this  country  for  the  pur- 
pose of  purchasing  gold  is  expected  to  be 
reinforced  by  Luis  Cabrera,  whose  arrival  ts 
shortly  expected  from  Mexico.  This  com- 
mittee has  no  official  status  according  to  a 
statement  given  out  by  the  Mexican  En 
bassy    in    Washington. 


TORONTO Nov.    19 
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Koyaities  on  Flotation  Process  charged 
by  the  Minerals  Separation  .Vorth  Amer- 
ican Corporation,  against  which  complaints 
have  been  made  b.v  Cobalt  mine  owners, 
will  be  investigated  by  the  Patent  Br 
of  the  Canadian  Department  of  Agricul- 
ture. It  is  understood  that  the  mine 
«rs  were  advised  to  ask  for  this  investiga- 
tion without  pressing  the  charge  that  alien 
enemies  were  interested  in  the  Mineral* 
Separation    corporation   or    its    patents. 

Labor  Situation  in  the  Northern  Ontario 
mining  camps,  especially  Porcupine,  is 
steadily  improving,  many  workers  being 
attracted  by  the  high  wages  paid  and 
the  prospect  of  steady  employment.  The 
enforcement  of  conscription,  which  is  se- 
verely felt  in  some  other  industries,  has 
little  effect  as  regards  the  mines,  as  a  large 
proportion  of  the  laborers  are  Germans, 
.\ustrians  or  other  alien  enemies,  who  are 
not  subject  to  the  draft.  It  is  believed  that 
production  has  reached  its  lowest  point  and 
will   henceforth   show   improvement. 

Exports  of  Canadian  Raw  .Asbestos  tO 
Great  Britain,  as  reported  by  J.  E.  Ray. 
Canadian  Trade  Commissioner  at  Birming- 
ham. England,  show  remarkable  increases 
of  late  years  in  both  quantity  and  stated 
value,  "in  1902  the  imports  were  74.043 
cwt..  valued  at  $200,750.  and  in  1916  they 
had  advanced  to  244.932  cwt..  valued  at 
$922  590.  The  high  mark,  however,  ap- 
pears to  have  been  reached  in  1915,  with  a 
total  quantitv  of  349.863  cwt..  Of  the  value 
of  $1,048,500.  The  aggregate  imports  ol 
1916  into  Great  Britain  from  all  sources, 
w^re  the  highest  on  record,  being  534.237 
cwt..  valued  at  $2,687,000.  The  main  .source 
of  supply  co'itinues  to  be  the  Canadian 
mines,  though  supplies  from  the  I'nited 
°*-tes.  Portuguese  East  Africa  and  Hie 
(   i)e   of   Good    Hope   have   considerably    in- 

t  ised. 
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ALAKA.M.A 

Calhoun    Coiinly 

ALABAMA  (G.adsden)— Repairing  .Vorth 
Gad.sden  furnace  to  put  second  slack  in 
operation  by  spring:  capacity  being  In- 
crea.sed  from  400  to  450  tons  dally,  $200,- 
000  expended. 

Jefferson   County 

WOODWARD  IRO."^  CO.  fWoodward)— 
Erecting  modern  emergency  hospital  at  its 
red-ore  mines,   near   Bessemer. 

INDIA  GRAPHITE  CO  (  Rirmlnghnm)  — 
Incorporated  with  authorized  capital  of 
1125.000.  W.  A.  Walts,  president  and 
treasurer ;  W.  S.  Doughm.  vice  president ; 
D.  W.  Inman,  secretary 
A  LA. SKA 

COPPER  SniPMEN'Tfi  from  Alaska  In 
October  amounted  to  2'  oil  Ions  of  ore. 
conlaining    10.763.500   II     copper. 

CA.VADIAN  KM>  DYKE  MINI.NO 
(Iiawson) — Tempornr'  receiver  npiKilnted. 
.ludgment.o  were  obtained  ngalnsl  company 
for  default  In  pnyrd.-nt  of  bond  Interest 
and  also  for  construction  supplies.  K.  P. 
ISurrell.  of  Dawson,  an  enitneer.  has  been 
npiKilnted  by  court  to  malte  Inventory  of 
assets. 

ARI'/.ONA 
Otia     Cnantr 

OIB.SON  rONSOLIDATRD  COPPER 
rMlnml) — Or(rani«ed  to  purchase  Gibson 
mine  ;  property  consists  of  16  claims,  cover- 
ing" 300  acres,      De*-eloped  to   ROO-ft.   depth 


and  lateral  work  is  reported  as  extending 
23.000  fi..  with  considerable  tonnage  of  ore 
exposed. 

Maricopa    County 
QITEKN     CREEK    COPPER     (Phcenix)  — 
Report     of     Sept       29     show.!     development 
work  consisting  of  2487  ft.  of  diamond  drill- 
ing and  shaft  256  ft.  :  crosscutting. 


Yii 


npnl    Cnunt.v 


UNITED  VERDE  (Jerome)  —  Production 
for  October  estimated  at  7,350,000  lb.  of 
copper :  expects  to  increase  this  amount  in 
November. 

I'NITED  VERDE  E.XTENSION  (Je- 
rome)— .Shipments  of  copper  ore  decreased 
sllghllv  in  October,  owing  to  car  shortage, 
production  may  reach  6.000,000  lb.  of  cop- 
per  In    November. 

CAH'MET  &  JEKOME  (Jerome)— Es- 
tablisheil  record  foolnge  In  Octolier  for 
crosscuts,  drifts,  etc  Grade  of  ore  from 
winze  Improving  and  crosscut  will  be  made 
at  80  ft.  instead  of  100  ft.  unless  condi- 
tions  change. 

ARKANSAS 
Marlon  Cnunir 
CAR  SHORTAGI-;  on  While  River  divi- 
sion of  Missouri  Pacific  and  Mls,sourl  * 
North  Arkansas  prevents  full  production  of 
(he  field  being  moved  Relief  In  sight  In 
December   after   cotton   crop   Is    moved 

A.  *  S.  C.  (Rush) — Remodeling  mill  and 
Inrreaslnff  capacity. 


LONNIE  BOY  (Rush) — Three  tunnel.' 
being  driven  show  rich  run  of  blende  and 
carbonate.      DrilllMg   machinery   installed. 

BEULAH  (Rush)— Lately  taken  over  by 
Continental  Mining  Co.  ;  milling  plant  halt 
completed.  Work  underground  will  start 
soon. 

Searry    County 

MAYS-RHDWINE  (Marshall)— N  How- 
ard, of  Treese.  Iji..  purchased  Mny-j-lted- 
wine  mine  near  here  Also  purchased 
Evening  Star-Churchill  mines  Snipped 
four  cars  recently:  three  more  awailinii 
shipment :  producing  high-grade  line  car- 
bonate. 

CALIFORNIA 
Amador    Connty 

HARDENBEKG    (Jackson) — Mine   clo.sed 
down,  after  opening  of  small   rich  ori'lwdy 
Undecided  regarding  future  development. 
Calateras    County 

ANGELS  MINI.N'C,  CO  tAngels  Camp)- 
James  V.  Coli-man.  manager  and  owner.  iT 
veloping  propertv  on  Democrat  Hill.  W' 
of  (he  Mother  l^de.  New  two-compo' 
ment  shaft  down  70  ft.  on  vein.  Fonncn 
gold  nuggets  were  mined  on  surface. 
Kldnradn  County 

IN  THE  NASHVILLE  DISTRICT  lb- 
Montezuma  mine  will   have  stamp  mill  ; 


velonmeni     bv      lOOfl-fi.     shaft     and     drlf 
north    and    south    at     lOO-ft      minis    bel 
BOO  ft.     J.  C.  Heald,  owner.      Havllla.  son 


of    Monleiuma.    developed    by    San     Era;. 
Cisco    men    who    are    reconstnictlng    sLimp 
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mill.  Washington  and  California  Co..  of 
Seattle,  starting  work  on  Mother  Lode 
property ;  recently  developed  5-ft.  vein  of 
good  ore.  Grant  Busick  property,  north  ot 
jSTashville,  being  developed  by  Anthony 
Grafton  for  Seattle  men.  who  have  option. 
Inyo  County 

IN  REVENUE  CANYON  DISTRICT  the 
Revenue  copper  mine  is  being  developed. 
Trail  being  opened  in  Knights  Canyon  dis- 
trict and  when  completed  will  commence 
work.  Reported  high-grade  copper  ore 
opened  by  H.  J.  Robinson.  Silver  and  lead 
properties  on  north  and  east  of  Revenue 
attracting  attention.  Reported  that  A.  E. 
Glace,  geologist,  recorded  some  locations. 
Several  men  from  Trona  will  work  silver 
prospect  on  northeast  side  of  canyon  when 
supplies  received.  In  Snows  Canyon,  re- 
ported Jack  Cress  completed  transfer  of 
St.  George  mine  to  New  York  men  ;  ore  is 
gold. 

MINNIETTA  (Johannesburg) — In  oper- 
ation after  being  reorganized  and  making 
repairs,  while  motor  trucks  were  unavail- 
able for  hauling  ore  to  Trona. 

ROUND  VALLEY  TUNGSTEN  CO. 
(Bishop) — Shipped  L>0  tons  tungsten  con- 
centrates last  week  in  October  Building 
new  bunkhouse  32  x  44  ft.  :  some  portable 
buildings  being  received. 

Los   Angeles   Count.v 

UNION  OIL  CO.  (Los  Angeles) — Monte- 
bello  well  No.  1.  brought  in  Nov.  1.  at 
depth  of  2050  ft.;  flowed  at  rate  of  1100 
bbls.  an  hour,  but  being  adjusted  for 
pumping.  Oil  is  22  gravity.  Situated  with- 
in 1000  ft.  of  Standard  gusher,  recently 
brought  in  ;  latter  was  first  in  the  field 
and  was  believed  to  be  evidence  of  a  gusher 
district. 

Nevada    County 

NORTH  STAR  MIXES  CO.  (Grass  Val- 
ley)— Reported  full  force  of  men  under- 
ground in  Champion  mines  of  Deer  Creek  ; 
40-stamp  mill  completed.  Concrete  con- 
centrating floor  put  in  and  cyanide  plant 
has   been   enlarged. 

Sacramento   County 

CALIFORNIA  POTASH  CO.  (Sacra- 
mento)— Authorized  to  exchange  24.999 
shares  with  Edwin  Oliver  for  formula  for 
manufacture  of  potash  and  for  transfer  of 
contract  tor  extraction  of  potash  from 
municipal  incinerator  with  the  city  of  Sac- 
ramento. 

Solano    County 

ST.  JOHN  QUICKSILVER  (Vallejo)  — 
Old  brick  condensers  being  dismantled  and 
replaced  by  modern  wooden  type.  Bricks 
being  broken  up  and  run  through  furnace  ; 
estimated  they  will  yield  about  100  flasks 
of  quicksilver. 

San   Bernardino    County 

OZARK  (Victorville) — Treating  50  tons 
of  ore  a  day  successfully. 

San  Francisco   County 

WESTERN  FUEL  CO.  (San  Francisco) 
— Reported  that  in  accordance  with  Govern- 
ment's prices  on  coal  from  Utah.  Wyoming 
and  New  Mexico,  this  company  will  refund 
overcharges  innocently  made. 

PRESIDIO  MINING  CO.  (San  Francisco) 
■ — Demurrer  denied  by  court  in  case  brought 
by  W.  S.  Overton  for  removal  of  Wm.  S. 
Noyes  and  directors  and  $2000  damages. 
Case  will   now  go   to   trial. 

Shasta  County 

AFTERTHOUGHT  (Ingot) — During  run 
of  flotation  plant,  concentrates  hauled  by 
motor  truck  to  Bella  Vista  and  shipped  by 
rail :  zinc  to  Oklahoma  and  copper  to  Ta- 
coma  ;  was  first  production  since  1900.  when 
mine  shut  down  because  of  inability  to  treat 
copper  ore  with  large  zinc  content.  Flota- 
tion solved  problem:  ore  reported  to  be  8  9( 
copper  and   44  9?    zinc. 

Storey    County 

JACKET  (Gold  Hill)  —  Surface  tunnel 
raise  extended  15  ft.  and  27  cars  low-grade 
ore  saved.  Mill  working  with  new  equip- 
ment ;  ball  mill  and  tables  operated  111  hours 
during  week  ;  old  cyanide  plant  operated ; 
" "  2    tons   of  ore  put   in  mill   bins. 

OPHIR  (Virginia) — Reopened  old  main 
lateral  drift  on  2000-ft.  level:  618  ft.  now 
in  repair.  On  2100-ft.  level  extracted  four 
tons,  sampling  $11.23.  face  showing  14-in. 
quartz,  .sampling  $18.      Extracted  five  tons, 

mpling  $r»  from  west  crosscut  No.  '?,.  Ore 
shipped  to  Mexican  mill. 

UNION  (Virginia)  —  Drifts  on  2300-ft. 
level  extended  :  saved  47  tons  of  ore,  sam- 
pling $21.  On  2400-ft.  level.  67  tons  of  ore 
extracted,  sampling  $31.60:  high-grade 
streaks  near  hanging  wall  exposed.  In  an- 
other crosscut  111  tons  of  ore  extracted, 
sampling  $21.60.  Ore  saved  in  cutting  out 
for  ore  chute  was  138  tons,  sampling  $22.10 
at  one  point,  and  137  tons  from  another 
point  sampling  $10.75. 


CO 
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COLOK.\nO 
Boulder    County 

CONSOLIDATED      LE.ASING 
dora) — Mill  being  constructed. 

UP  TO   DATE    (Boulder) — Wi 
ated   all    winter. 

DANA  MIXING  CO.  (Boulder) — Will  re- 
open Hoosier  mine,  near  Summitville,  an 
old  silver  producer. 

CliafTee  County 

STONEWALL  (St.  Elmo) — This  old  lead 
mine  being  reopened. 

PARAMOUNT  REDUCTION  CO.   (St.  El- 
mo)— Mill     resumed    operations     with     new 
steam    engine.      Treating    custom    ore    from 
Flora  Belle,   Molly  and  other  mines. 
Clear  Creek  Counts' 

ARGO  LEASING  CO.  (Idaho  Springs)  — 
Building  50-ton  mill. 

SCEPTER  TUNNEL  (Idaho  Springs)  — 
Main  adit  retimbered  and  raise  completed 
to  Sunburst  adit.  Considerable  good-grade 
ore  opened.  Aerial  tramway,  6000  ft.  long, 
to  railroad  to  be  built,  and  electric-driven 
compressor   to  be   installed. 

PRIMOS  CHEMICAL  CO.  (Empire)  — 
Grading  for  new  200-ton  inolybdenum  mill 
at  Camp  Boericke.  Treatment  will  co  tsist 
of  crushing,  grinding  in  ball  and  tube  mills, 
and  concentration  bv  flotation.  Main  adit 
in  500  ft.,  will  be  driven  2000  ft.  Aerial 
tramway  to  be  used  until  adit  completed, 
when  electric  haulage  will  be  used. 
•  Gunnison  County 

BRANDT  IXDEPEXDEXT  (Gunnison) 
Will   resume   driving  of  tunnel. 

IDA  MAY  (Pitkin)  —  Sold  recently  to 
Rare  Metals  Production  Co.,  of  Denver, 
with  plants  at  Rollinsville  and  Utah  Junc- 
tion. Developing.  Molybdenum  and  tung- 
sten ores   to   be  produced. 

Lake   County 

LACKAWANNA  BELLE  (Twin  Lakes) 
— Good-grade  ore  opened  in  development. 

FIDELITY  MINING  CO.  (Twin  Lakes)  — 
Contracted   for  driving  tunnel. 

ANCHOR  (Twin  Lakes) — Lease  and  bond 
taken  by  Denver  men.     Developing. 

SILENT  FRIEND  (Leadville) — Lessees 
opened  lead-zinc  sulphide  ore ;  shipping 
50    tons    daily. 

GREEN  BACK  (Leadville)— This  Gra- 
ham Park  property  again  operating  to  full 
capacity. 

LINCOLN  HIGHWAY  (Granite)  —  Be- 
ing developed.  Surface  showing  of  gold 
ore  is  good.  Plan  to  build  20-ton  mill  next 
spring.  M.  D.  Gilder  and  Harry  Huntley, 
of  Cripple  Creek,   owners. 

La   Plata    County 

SAN    ANTONIO     TUNNEL    AND     MIN- 
ING CO.   (Bayfield) — Recently  incorporated 
with  capitalization  of  $3,000,000.     Company 
owns  200   acres  above  Emerald   Lake. 
Park   County 

KANSAT  (Montgomery)  —  Good-grade 
gold  ore  being  shipped. 

SHELBY  (Alma)— Being  worked  by  les- 
sees. 

WHEELER  (Alma)  —  Lessees  shipping 
ore. 

Summit    Count.v 

MINNIE  (Breckenridge) — Lessees  ship- 
ping lead-silver  ore. 

ELLA  (Breckenridge) — Shipments  of  oxi- 
dized lead-silver  ore  being  made. 

GOVERNOR  (Breckenridge) — Reopened 
by  leasing  company. 

WELLINGTON  (Breckenridge) — Steam- 
heating  plant  for  boarding  and  bunk  houses 
to    be    installed. 

BUNKER  HILL  (Breckenridge)— Being 
worked  by  lessees.  Shipment  of  oxidized 
ore  made. 

IRON  MASK  (Breckenridge) — Shipping 
carbonate  and  sulphide  ores,  (jperated  by 
Midwest   Metal   Mining  and  Holding  Co 

BALD  MOUNTAIN    (Breckenridge)— Op- 
erating Carbonate  mine,  making  shipments 
of  gold-silver-lead  ore.  Tunnel  will  be  driven 
to  cut   vein  at   greater  depth. 
Teller  County 

AJAX  (Victor)  —  Lessees  making  ship- 
ments. 

CAMP  BIRD  MINING.  LEASING  AND 
POWER  CO.  (Cripple  Creek) — Sinking  Rose 
Nicol  shaft,  now  800  ft.  deep. 

GOLD  DOLLAR  (Cripple  Creek) — Les- 
sees shipping  from  Mable  M  shaft,  on  Bea- 
con  Hill. 

OCEAN  WAVE  (Victor) — Shaft  is  350 
ft.  deep.  Lateral  development  when  4  00- 
ft.   level   is   reached. 

MOnOC  CONSOLIDATED  (Victor)  — 
Good-grade  ore  broken  on  11th  and  15th 
levels  of  old  incline  shaft.  Production  cur- 
tailed  until    new   vertical   shaft   ready. 

EXCELSIOR  MINING  AND  LEASING 
CO.  (Denver) — Sinking  shaft  now  down  575 
ft.     Development  will  be  done  on  500-  and 


6ii0-ft.    levels   to    connect   oreshoots   opened 
from  same  levels  of  Golden  Cycle  shaft. 

UNITY  MINING  AND  LEASING  CO. 
(Cripple  Creek) — Operating  south  one-haif 
of  Nightingale  claim  under  long-term  lease 
from  Stratton's  Cripple  Creek  Mining  and 
Development  Co.  Vertical  shaft  now  down 
450  ft.,  will  be  sunk  to  800  ft.  level,  working 
two  shifts. 

ROOSEVELT  DRAINAGE  TUNNEL 
(Cripple  Creek) — Drifting  north  in  Funeral 
dike  toward  Cresson  mine.  Drifi  is  in  Big 
Banta  claim  of  United  Gold  Mines  Co..  and 
will  connect  with  Cresson  workings.  Tunnel 
will  be  continued  across  Portland  territory  • 
heading  is  now  beyond  Rose  Nicol  shaft. 
IDAHO 
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EAST  CALEDONIA  (Wardner) — Shaft 
being  sunk  200  ft.  from  400-ft.  level  Ex- 
ploration of  200-,  300-,  and  400-ft.  levels 
shows  improvement  in  ore.  Property  is 
equipped  for  development,  electric  power 
being  u.sed   for  all   purposes. 

JACK  WAITE  (Murray) — New  ore  shoot 
in  raise  from  upper  tunnel.  Shipping  aver- 
age of  300  tons  per  month,  hauling  10  miles 
to  railroad.  Ore  averages  50'>  lead  witu 
low  silver  contents.  Contemplates  build- 
ing mill  in  spring  from  treasury  surplus. 

RED  MONARCH  (Wallace)— Reported 
encountered  3  ft.  of  shipping  ore  in  east 
drift  from  long  crosscut  tunnel.  Vein  is 
40  ft.  wide  with  considerable  zinc-lead  ore 
of  milling  gi-ade.  Crosscut  beng  extended 
to  second  vein  now  in  over  3000  ft.  Elec- 
tric motors  will  soon  replace  mules. 

NATIONAL  (Mullan)  —  Mill  started  on 
Oct.  14.  at  half  capacity.  Shipped  six  car- 
loads of  concentrates  :  expects  to  ship  two 
more  by  end  of  first  month.  Ore  averages 
a  little  above  1",  copper  and  about  3  oz. 
of  silver.  Concentrates  run  209-^  coppei 
and  55  oz.  of  silver.  Operations  a  vear 
ago  proved  unprofitable.  Since,  an  orebodv 
has  been  opened  on  1500-ft.  level  of  better 
grade.  Has  modern  mill  of  500  tons  capac- 
ity, using  fiotation. 

KANSAS 

IN  OIL  FIELDS  of  Butler  County.  50 
I.  W.  W.  workers  were  arrested  on  Nov  20 
It  is  stated  this  is  the  initial  step  by  state 
and  Government  officials  to  round  up  3000 
members  of  the  organization.  Another  raid 
is  planned  in  Towanda  and  Eldorado  fields. 
MICHIGAN 
Copper 

HANCOCK  (Hancock)  —  Has  lost  some 
trammers  :   tonnage  will   show  falling  off. 

WYANDOT  (Houghton)— Stockpile  will 
be  sent  to  Winona  mill  during  first  half  of 
December. 

FR.\NKLIN  (Demmon) — The  30th  level 
on  Pewabic  amygdaloid  lode  is  in  north 
1300   ft.  :   last   400  ft.   showing  good  copper. 

MAYFLOWER-OLD  COLONY  (Hough- 
ton)— Replaced  hand  drilling  with  three  air 
drills   in  sinking  shaft. 

WINONA  (Winona)  —  Shipping  nearly 
400  tons  daily,  taking  some  rock  from  X'os. 
3  and  4,  the  hoisting  crew  being  trans- 
ferred. 

NEW  ARCADIAN  (Houghton) — Passeo 
through  hanging-wall  branch  of  X'ew  Ar- 
cadian lode ;  heavy  copper  in  width  of  8 
ft.  :  expect  to  strike  main  lode  within  a 
few    feet. 

SENECA  (Calumet) — Construction  work 
advanced  rapidly,  being  favored  by  two 
weeks  of  good  weather :  last  concrete  for 
machinery  poured  Nov.  16  ;  sinking  will 
start   in  another  month. 

OSCEOL.V  (Osceola) — Loss  of  trammers 
will  cause  drop  in  tonnage.  Tailings  sands 
have  extended  so  far  into  Torch  Lake  that 
a  pumping  station  is  being  built  to  carry 
them  out   into   lake   for   years  to   come. 

SOUTH  LAKE  (Lake  Mine)  —  Special 
meeting  on  Dec.  14  to  authorize  doubling 
present  issue  of  stock  to  200,000  shares, 
par  value,  $25,  to  purchase  SWJ,  Sec.  30, 
the  northern  extension  of  mine.  New  issue 
will  be  sold  to  stockholders. 

CALUMET  &  HECLA  (Calumet) — Con- 
tracted with  W.  J.  Gleason  &  Co.  of  Aitkin, 
Minn.,  to  excavate  drainage  canal.  3000 
ft.  long  and  20  to  30  ft.  deep,  in  Swedetown 
Swamp,  west  of  mine,  and  over  its  work- 
ings into  which  water  seeps,  causing  ex- 
pensive pumping.  Water  will  go  into  regu- 
lar sewer  system. 

Iron 

PLYMOUTH  (Wakefield)- Reported  will 
be  taken  over  Jan.  1  by  recently  organized 
Plymouth  Mining  Co.  :  Pickands,  Mather  & 
Co.  will  operate  and  sell  the  ore.  Lacka- 
wanna Steel  Co.,  Youngstown  Sheet  and 
Tube  t^o..  Midvale  Steel  and  Ordnance  Co., 
Steel  Co.  of  Canada,  and  Allan  Wood  Iron 
and    Steel   Co.,   interested. 
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at  Hungerford  property  by  the  Williams 
Iron  ("o.  Two  boilers,  small  hoist  and  small 
compressor  installed,  pumps  lowering  water 
in  shaft,  small  shaft  house  and  ore  and  rock 
trestles  have  been  built,  three  buildings 
are  up  and  making  preparation  for  under- 
ground work.  Captain  Peck,  of  Maniuette, 
is  In  charge.  This  Is  the  only  company  on 
Marquette  range  which  made  public  sale 
of  stock,  other  companies  being  close  cor- 
porations. 

MINNESOTA 
Me!«abl   Range 

HOLLAND  (Biwablk) — Stock  pile  accu- 
mulated three  years  ago  by  local  men  being 
loaded  by  steam  shovel  and  shipped  to  Two 
Harbors   Docks. 

RUDDV  (Biwabik) — Owned  in  fee  by 
Yawkev  estate  of  Detroit  being  reopened 
bv  Michigan  men  after  two  years  of  idle- 
ness. New  shaft  to  be  sunk  on  western 
side. 

B.\LKAX  MINING  CO  (Coleraine)  — 
Opening  Washoe  mine  near  here ;  received 
permis-siou  from  county  commissioners  to 
remove  part  of  road  between  Bovey  and 
Taconite.  pro\iding  new  road  is  constructed 
to   serve   same   purpose. 

OLIV'KR  (inbbing)  —  Announced  by 
Duluth  offlcials  that  on  account  of  orehody 
underlving  part  of  village,  north  of  Oreat 
Northern  Ry.  tracks  buildings  will  be  moved. 
Company  is  purchasing  buildings  in  this 
section  and  platting  a  new  addition  to 
Hibbing  near  the  suburb  called  Alice. 

MISSOl  RI 

4oplln    Distrirt 

JAMOT  BROWN  (.loplin) — Will  reopen 
Rebecca  mine,  west  of  Chitwood. 

BE.V  B  (Joplin) — Completed  ISfl-ton  mill 
on  4"-acre  lease  west  of  A.  W.  C.  plants. 
To  operate  two  shafts;  ore  at  150  ft.  O. 
Longacre.  Joplin.  owner. 

ONCE  MORE  (.loplin) — Homer  Seals  has 
taken  lease  on  this  sheet-ground  property, 
west  of  city,  and  will  operate.  Repairing 
mill  :    will    sink    shaft    deeper. 

TULSA-SAPI-LPA-MIAMI  ASSOCIATED 
(Miami,  Okla.) — Sinking  shaft  in  new  terrl- 
torv.  near  Wyandotte.  Okla.  Drilling  indi- 
cated ore  run  at   150  ft 

BLACK  EAGLE  (Quapaw.  Okla  )— Will 
build  300-ton  mill  on  lease  just  east  of  St. 
Louis.  Okla.  Tract  has  just  been  thorough- 
ly drilled:  orebodv  with  30-ft.  face  proved. 

COAHriLA  LEAD  AND  ZINC  (Webb 
City) — Have  taken  leases  and  starting  drill 
prospecting  on  virgin  lands  east  of  Waco, 
Okla. 

TE.NNESSEE  (Joplin) — Sinking  new 
shaft,  north  of  mill,  at  Klondike.  Will  con- 
nect with  present  field  shaft  by  surface 
tramwa.v.  Drilling  shows  indications  of 
rich  ore 

CARTER  COl'NTY  LEAD  AND  ZINC 
(Joplin)— Will  build  4no-ton  mill  on  Amer- 
ican land,  near  Smelter  Hill,  northwest  of 
Joplin.  following  drilling  campaign.  M.  G. 
Brady.  Joplin.  manager. 

MISSOfRI  ZI.VC  (Joplin)  —  Renewed 
lea.se  for  10  years  on  Quick  Seven  mine  at 
Neck  City.  Ac^iulred  also  Lost  Indian  lease. 
Quick  Seven  mined  as  open-cut  property  all 
year  successfully. 

ONAMBNA  (Webb  City) — Two  of  three 
plants  at  Duenweg  shut  down,  but  get- 
ting good  results  from  No.  4  mill,  recently 
started  In  operation.  Ore  running  about 
3"";    and  giving  high-grade  concentrates. 

LIVE  WIRE  (Joplin)  —  Purchased  from 
H  E.  Gerke.  of  Joplin.  by  company  of 
Tulsa  oil  operators.  .Shaft  on  this  I'ase  Is 
In  new  territory.,  southwest  of  Joplin.  en- 
countering ore  at  135  ft.  Reported  con- 
sideration was  IBO.OOO. 

MONTANA 
Deerlodie    County 

INDEPENDENCro  (Anaconda) — Situated 
at  head  of  Warm  Springs  Creek,  being 
worked  by  leasers ;  tnree  carloads  high- 
grade  copper  ore  ready  for  shipment  when 
enough  snow  for  sleighing  Recontl.v  lo- 
cated by  Robert  LIndberg  of  Annconfla 
Frrgn*    fiinnly 

BARNES  KING  ni;VELf)PMKNT  (Ken- 
dall)—  Report  for  iiunrter  ended  Sept  30 
shown  final  payment  on  Shannon  option, 
amounting  to  111.412.  leaving  treasury 
balance  on  June  30.  amovintlng  to  $121,374 
Bullion  from  North  Moc.nsin  was  valued 
at  IS3.739;  from  PI<-gnn-Uloster.  In  Irf-wls 
and  Clark  Coimtv.  I4H.5S7  :  from  Shannon, 
1177,071  Results  of  o<tolier  operations  ns 
follows:  Bullion  from  North  Mocassin. 
«l«.oon:  from  Plcgan-Gloster  and  Shannon. 
152.000. 

I^wIk    knd    risrk    County 
COFF^K-BYRNE.S      (Helena)  —  Shipped 
two  carloads  silver  otp  averaglnB  12  50  p«r 
Ion. 


HELENA  (Helena)  —  Shinped  21  car- 
loads;  smelter   returns   about    $18,000. 

M.XRVSVILLE  GOLD  SYNDICATE 
(Marysville) — Acquired  Bald  Mountain  and 
Belmont  mines.  .Vgreement  with  Marys- 
ville Gold  Co.  for  milling  30  tons  a  day. 
Syndicate   financed    in    Duluth.    Minn. 

Silver  Bow   County 

V.\NDOR  MINING  CO.  (Ringling)  — 
Filed  articles  of  incorporation  Nov.  9.  with 
recorder  of  Silver  Bow  County  Capital 
stock  of  $50,000  divided  into  shares  of  $1 
each.  Object  is  a  general  mining  business. 
Directors  are  James  Dougherty  et  al 

AN.\COND.\  (Butte) — (In  Nov.  13  over 
9100  miners  at  work  hoisted  12.544  tons,  of 
which  793  was  zinc  ore.  Never-Sweat  mine 
.started  operations  Nov.  12  with  345  men: 
expect  immediate  operation  of  Tramway 
mine,  where  crew  was  engaged  in  fireproof- 
ing  shaft  recently.  On  basis  of  normal 
force  of  10.500  men,  company  is  now  work- 
ing at  nearly  8fi%. 

NORTH  BT'TTE  (Butte) — Filed  notice 
Nov.  U  with  clerk  of  district  court,  stating 
intention  to  move  for  judgtnent  on  pleadings 
in  several  damage  suits  resulting  from  fire 
on  June  8  last  Because  of  similarity  of 
cases  only  one  will  probably  be  argued  as 
a  test  case  Company  claims  compensation 
laws  fully  covers   its   liability. 

NEV.\D.\ 

Nye    County 

TONOPAH  ORE  PRODUCTION  for  week 
ended  Nov.  10  was  9901.  valued  at  $173,267. 
comparing  with  10.223  tons  the  previous 
week  Producers  were:  Tonopah  Belmont. 
2438  tons:  Tonopah  Mining.  2500  tons; 
Tonopah  Extension.  2380  tons;  Jim  Butler, 
850  tons;  West  End.  1154  tons;  Mac- 
Namara.  487  tons;  Halifax.  54  tons;  Belle- 
helen,   38  tons. 

M.\NH.\TT.\N  CONSOLIDATED  MINES 
(Manhattan) — Exposed  east  orebody  from 
4th  level  :  east  drift  extended  200  ft.  from 
shaft  encountered  blue  crystalline  limestone, 
which  is  the  footwall  ;  at  point  175  ft.  from 
shaft  started  -south  crosscut  to  tap  orebody. 

UNIO.V  AM.\LG.\M.\TED  (Manhattan) 
— Working  two  shifts  in  raise  extended 
from  fiOO-ft.  level  to  connect  Earl  shaft  ; 
advanced  total  of  37  ft.  above  level :  ex- 
pect to  hole  through  in  about  12  days. 
Three  shifts  employed  in  Earl  shaft ;  84 
ft.  of  shaft  enlarged  and  repaired. 

OREGON 

MANGANESE  PROPERTIES  In  Lake 
Creek  district,  north  of  Medford,  have  been 
purchased  by  the  Manganese  Metal  Co..  of 
Tacoma.   Wash. 

GOLD  RIDGE  (Gold  Hill) — This  gold 
and  silver  mine,  three  miles  west  of  here, 
on  Kanes  Creek,  leased  by  Clarke  &  Webb 
of  Medford.  Operating  a  three-stamp  mill  ; 
developing  20-ft.   vein. 

RED  OAK  (Gold  Hill) — This  gold  mine, 
three  miles  southwest  of  here,  on  Galls 
Creek,  being  reopened  by  John  Ralls  and 
Claude  Lawrence.  Produced  $40,000  from 
60-ft.  level.  25  vears  ago;  Idle  since  on  ac- 
count of  litigation.  The  300-ft.  level  will  bo 
reopened. 

VTAH 
Juab     County 

CHIEF  CONSOLID.XTED  (Eureka) — Re- 
port for  quarter  ended  Sept.  1  shows 
13.075  dry  tons  of  ore — 0592  tons,  lead: 
3215  tons,  other  ore;  and  2S8  tons,  zinc 
produced,  for  which  $414,850  received  after 
pavment  of  smelting  charges,  freight,  and 
sampling.  Net  profit  for  perio»l  was  $90,041. 
Content  of  ore  was:  Gold,  2158  oz  ;  silver, 
382,802  oz.  ;  lead,  2.083.587  Ih  ;  zinc.  194.508 
lb  Production  decrea.sed  by  inability  of 
smelters  to  take  entire  possible  output 
ShH    Lake   County 

CTAH  COPPER  (Bingham) —October 
production  estimated  at  18.100.000  lb.  cop- 
per 

SELLS  (Alta) — Material  for  new  tram- 
wav  rei'olved.  and  work  on  line  begun       Kx- 

Srcted  to  begin  operating  in  December, 
hipping   two  cars  weekly 

EMMA  CONSOLIDATED  (  Alta)— Molyb- 
denum sul|>hkle  ore  opened  :  making  ar- 
rangements for  tro.\tmi'nt  Other  Alia 
proporilcs  have  ore  carrying  molylidenum, 
among  them   the   Alt.i   Gladstone 

col.rMHrs-ltKXALL  (Alta)  —  During 
three  months  shipped  35  cars  or  about  1900 
tons:  net  monthly  i>ronts  about  $10,000 
Considerable  difficulty  from  labor,  haulage, 
etc,  besides  work  of  putting  up  new  build- 
ings   for    winter    op^rnilon 

WEST  TOLEno  (  Mtn)— Main  Frederick 
tunnel  In  soon  ft  :  Irlfllng  to  east  al  2200 
ft  from  port.il  Drifting  for  Flagstaff  or 
Haskell  flssvire  .  some  manganese  em-oun- 
lered.  According  to  A.  L.  Jncobson,  man- 
R«t>r.  experts  to  nnve  power  drillii  at  work 
In   two   places   In    Novemlier. 


MONT.VN.X-BINGHAM  CONSOLIDATED 
(Bingham) — Control  of  Fortuna  acquired 
through  sale  of  treasurv  stock  Capitaliza- 
tion, 3,000,000  shares,  par  value,  $1  ; 
$240,000  set  aside  for  redemption  of  bonds 
and  payment  for  Tiawaukee  and  Valentine 
properties  Controls  also  Montana-Blngham 
ground  and  large  drainage  and  development 
tunnel,  in  which  electric  railroad  to  be 
Installed.  C.  G.  Valentine,  of  Honolulu, 
president  and  managing  director ;  L.  R 
Eccles,  of  Ogden.  vice-president ;  John 
Pingree.  president  Merchants  Bank.  Salt 
Ijake  City,  treasurer. 

Tooele  County 

MONOCCO  (Gold  Hill) — Lessees  shipped 
first  car  during  week  ended  Nov.  9.  and 
another  expected  soon.  Ore  from  surface 
workings   carries  copper. 

SEMINOLE  COPPER  (0>ld  Hill)— Re- 
cent shipment  was  high  in  tungstic  acid : 
preparing  for  another  shipment  of  similar 
ore  and  one  of  molybdenum  ore.  Fifty-ton 
mill  recently  purchased  to  treat  low-grade 
tungsten   ores  on   property. 

Vtali     County 

BELLEROPHON  (.American  Pork)— Ore 
successfully  tried  out  in  new  Pacific  mil! 
of  Fissures  Exploration,   which   owns   lea^^e. 

COTTONWOOD  COPPER  (Provo)  — 
Articles  of  incorporation  filed  Oct.  30. 
Capitalization.  $50,000:  shares,  par  value  of 
5c      Thomas  C.   Wright,   president 

C.\NADA 
Ontario 

NEWRAY  (South  Porcupine) — Consists 
of  320  acres;  acquired  by  Crown  Reserve 
Mining  Co 

MURRAY  MOGRIDGE  (Bourkes  Sta- 
tion)— Shaft  down  224  ft.;  timbered  to  200- 


ft. 


vel. 


KERR  LAKE  (Cobalt) — October  produc- 
tion amounted  to  213.802  oz.,  being  highest 
record  since   Ma.v  last. 

BURNSIDE  (Kirkland  Lake) — Compris- 
ing about  120  acres  adjoining  Tough  Cakes. 
taken  over  bv  Aladdin  Cobalt  Co. 

THOMPSON-KRIST  (Timmins)  —  Will 
be  explored  by  crosscut  on  400-ft.  level 
from   underground    workings   of   Vipond. 

HAYDEN  (Timmins) — Diamond  drilling 
reported  satisfactorv.  Depth  of  600  ft. 
reached;    intend   to  drill   to    1000   ft. 

ASSOCI.XTED  GOLD  FIELDS  (Larder 
Lake)— Shaft  down  nearly  500  ft.  :  results 
of  last  50  ft.  reported  satisfactory :  ca- 
pacity of  power  plant  at  Raven  Falls  In- 
creased. 

CA.N.A.DI.\N  KIRKL.\ND  (Kirkland 
Lake) — At  depth  of  35  ft.  In  shaft  sunk  on 
main  vein,  orebody  is  16  ft.  In  width  with 
free  gold  showing  aci^ss  a  2-ft.  width.  .\n- 
other  promising  vein  is  12  ft.  in  width. 

MINING  CORPOR.VTION  OF  CANAD.V 
(Cobalt) — Has  secured  option  on  cold 
propertv  recently  discovered  In  Rickiird 
Township.  Main  vein  stated  to  vary  fmm 
20  to  40  ft.  in  width. 

NIPISSING  (Cobalt) — Mined  ore  during 
October  with  contents  estimated  at  $306.- 
167.  and  shipped  bullion  from  .Niplssing  and 
custom  ore  with  estimated  net  value  of 
$335. 3S«. 

DAVIDSON  (South  Porcupine) — El.'ctric 
power  line  will  be  extended  through  this 
property.  Sulphides  In  finer  state  at  .too 
ft.  than  on  upper  levels.  Acquired  addi- 
tional claims  in  Northeast  TIsdale.  now 
controlling  about   500  acre.s. 

LA  ROSE  (CONSOLIDATED  (Cobalt)  — 
Special  shareholders'  meeting  In  .Augustaj 
Maine,  on  Dec  10  to  ratify  dissolution  of 
the  American  holding  company  to  es'a|i« 
American  in  addition  to  CaiadlBTi  tn\es: 
also  to  reduce  capitalization  from  $6.00rt.oo(J 
to   $1,600,000 

WEST  DOME  CONSOLIDATFJD  (South 
Porcupine) — Arranging  for  development  of 
.southern  end  of  property  through  workings 
of  Dome  Lake  ;  some  Dome  I>.nKe  veins  dip 
and  continue  into  West  Dome  ground.  Also 
planning  for  use  by  West  Dome  of  part  of 
Dome  Lake  mill. 

MEXICO 

NEW  DENOTTNCEMENTS  of  minint 
claims  are  forbidden  In  n  circular  Issued  to 
all  mining  agencies  by  Mberto  J.  I'anI, 
Secretary  of  Commerce  and   Industry. 

SALVADOR 

BUTTERS  SALVADOR  MINES  (San  Se. 
bastlan) — In  August.  tonnage  crushed 
amounted  to  3675.  averaging  $11.66;  t;ilb 
Ings  loss,  $1  69  Value  of  bullion  available 
for  shipment.  $36.ooo  ;  expenses.  $28,000: 
profit.  $8000  September  tonnage  crushed 
was  3025,  averaging  $14.77:  tailings  1" 
$1.60.  Value  of  bullion  available  for  -iiln- 
ment,  $41,000;  expenses,  $27,260;  pn.l't, 
$13,750. 
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SILVER  AND  STERLING  EXCBL\NGE 


1       Silver 

Silver 

Sterl- 
ing 

Sterl- 
ing 

Xew 

Lon- 

N"ew 

Ex- 

\ ork, 

don,   ( 

Ex- 

York 

don 

Nov. 

change 

Cents 

Pence 
43J 

Nov. 
19 

change 
4  7515 

Cents 
851 

Pence 

IS 

4  7515 

85J 

43? 

16 

4  7515 

85f 

43* 

20 

4  7515 

85' 

43t 

17 

4  7515 

85J        43i 

21 

4  7515 

85i 

435 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver.  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  Y'ORK 


Copper 

Tin 

Lead 

Zinc 

Nov. 

Electro- 
lytic 

Spot. 

N.  Y. 

St    L. 

St.  L. 

15 
16 
17 
19 
20 
21 

»235 
•235 
*23i 
•235 
•235 
•235 

745 
745 
745 
75 
76 
77 

6i 

6i 

6i 
®6 

6  25 
®6  50 

6  25 
(3  6  50 

6  25 
@6  50 

6  20 
(5  6  25 

6  20 
@i6  25 

6  25 
(3  6  30 

6  25 
@6  30 

6  25 
(3.6  30 

6  25 
@6  30 

7| 

% 

% 
(3  8 

(3' 8 

:i 

*  Price  fixed  by  aqireement  between 
copprr  producers  and  the  U,  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  !9I7. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  aEreement  between 
American  copper  producers  and  the  V.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  1 7c. 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per   100  lb. 
-      -      ■ -         --     iis-Chicago, 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

305 
305 

305 
305 
305 

Nov. 

Spot 

3  Mos. 

Spot 

15 
16 
17 
19 
20 
21 

no 
no 

iid 

110 

no 

no 
no 

no 
no 
no 

125 
125 

125 
125 

125 

277 
276S 

276} 
2795 
2841 

276 
2755 

2755 
278i 
283i 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotalionr.  on 
London  Metal  Exchange.  All  prices  are  in'  pounds 
sterUng  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterUng  per 
2.240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  J4  75 1  5.  £305  =  6.4696c. ;  £54  =  1 1 .4545c. ; 
£120  =  254544c  :  £137  =  29.0605c.:  £240  =  50  9089c. 
Variations,  £1  =0.212l205c. 


Metal  Markets 

NEW    YORK — Nov.    21 

AH  of  the  markets  were  quiet  this  week, 
without  any  noteworthy  features  of  major 
character.  Lead  was  firm  and  dull.  Zinc 
was  dull  and  easy.  The  spectacular  rise 
in  tin  continued,  but  was  more  nominal 
than  representative  of  business. 

Copper — Under  the  direction  of  the  Cop- 
per Producers'  Committee  things  are  mov- 
ing along  very  smoothly.     There  is  not   at 


present  enough  copper  to  go  around.  It  i,- 
certain  that  the  month  of  November  will 
end  with  producers  owing  a  sreat  deal  of 
copper  that  ought  to  have  been  delivereo. 
Occasionally  some  manufacturer  has 
evinced  a  desire  to  secure  more  than  his 
share  of  copper  in  order  to  keep  his  plant 
runnmg  full,  but  the  Copper  Producers' 
Committee  has  no  favorites  and  nearly  all 
of  the  manufacturers  have  cheerfully  recog- 
nized the  situation  that  exists  arid  have 
done  their  part  to  make  things  fair  to  everv- 
bodj-  and  as  easy  as  possible. 

There  is  nothing  in  the  agreement  be- 
tween the  Government  and  the  producers 
that  prevents  the  latter  from  selling  copper 
for  delivery  later  than  January.  1918.  An 
interesting  feature  this  week  was  some  sell- 
ing to  consumers  for  February  and  later 
delivery  at   23Jc. 

The  National  Conduit  and  Cable  Co.  in 
its  last  circular  says:  "With  cost  of  pro- 
ducing and  marketing  copper  decidedly  in- 
creased, it  is  highly  important  to  stimulate 
production  by  permitting  all  branches  of 
the  industry  to  operate  on  a  profitable 
basis.  Expansion  under  present  rather 
onerous  regulations  will  be  more  pro- 
nounced when  the  price  permits  reasor- 
able  profits  and  the  payment  of  highest 
wages.  It  is  of  utmost  importance  just 
now  that  production  be  enormously  stimu- 
lated. If  2  or  3c.  a  pound  more  for  copper 
will  serve  to  accomplish  this  purpose  it 
would  be  an  unwise  policy  to  begrudge  an 
advance  that  will  swing  every  one  of  the 
producing  properties  into  line.  War  condi- 
tions demand  an  expanding  output  of  cop- 
per. Curtailment  now  would  be  an  egre- 
gious  blunder,  and  we  go  on  record  as 
sounding  a  warning  note  against  the  peril 
that  may  be  involved  in  going  to  sleep  over 
the  situation." 

Copper  Sheets  are  quoted  at  33c.  per  lb 
for  hot  rolled,  and  Ic.  higher  for  cold  rolled 
Wire  is  quoted  at  28® 29c.  per  lb  fob 
mill. 

,  Tin — The  market  rose  from  day  to  day. 
but  quotations  were  of  nominal  character 
rather  than  indicative  of  transactions.  In 
fact,  very  little,  if  any.  business  was  done 
in  either  Straits  or  Banka.  supplies  not  be- 
ing available. 

Exports  of  Bolivian  tin  ore  and  concen- 
trates for  the  nine  months  ended  Sept  30 
included  13.489  tons  to  Great  Britain  and 
4606  tons  to  the  United  States.  The  ship- 
ments reduced  to  tons  of  fine  tin  show  an 
increase  of   3400   tons   this   vear. 

Sales  of  Billiton  tin  in  August  were  4430 
pikuls.  Lnsold  stocks  of  Banka  tin  held 
^        sc   ®^   ^'"^"'^'^  Trading  Co.  on  Sept.  30 


Other    Metals 


were   864  gross  tons. 

Lead — Transactions  in  this  metal  dwin- 
dled very  materially  as  compared  with  the 
previous  week.  Indeed,  the  transactions 
this  week  were  rather  light,  our  reports  not 
amounting  to  any  more  than  2000  tons 
However,  the  market,  although  dull,  was 
very  strong  and  became  stronger  during  the 
later  part  of  the  week,  when  prices  as 
high  as  65c.  for  spot  lead  in  New  York 
were  realized  on  100-ton  lots.  The  prin- 
cipal producer  continued  to  sell  at  its  pub- 
lished price,  65c..  but  apparently  exercised 
some  choice  respecting  the  business  it  would 
accept.  An  interesting  feature  of  the  week 
was  some  round  lots  sold  to  domestic  con- 
sumers for  December-March  delivery  this 
business  being  booked  at  65c..  New'  York 
The  St.  Louis  market  also  was  strong 

There  was  an  increa.sed  demand  for  an- 
timomal  lead.  This  is  sold  at  the  lead  value 
plus  the  antimony  value,  both  at  market 
prices,  less  a  discount  of  0.25c.  per  lb  from 
the  combined  prices.  Thus,  if  the  com- 
bined prices  figure  7.25c.  per  lb.,  the  price 
for  antimonial  lead  is  7c.  The  discount  on 
this  alloy  ranges  from  0.25  to  nsOc.  per 
lb.  The  use  of  the  minimum  discount  at 
present  reflects  the  good  demand. 

Zinc — This  market  was  very  dull  and 
toward  the  close  was  just  a  shade  easier. 
There  were  sellers  at  73c.  St.  Louis  for 
prompt,  and  7  3c.  for  futures.  Conferences 
among  the  producers  with  respect  to  sup- 
plying the  Government  are  still   going  on. 

Sales  of  zinc  dust  were  made  at  13c., 
f.o.b.  works,   in  the  Middle  West. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100   lb.  fob.   Peru,  less  S%   discount. 


Alnminum — This  market  continues  dull 
Tc'y'-!/"'^"  Van-iactions  taking  place  at 
36if;i38c.  per  lb.  for  Xo.  1  ingots  at  New 
York. 

Antimony — Transactions     were     reported 
at    13Jc,    for   spot,    which   we   quote   as   the 
market.       We    quote    futures    at    123(S)13c 
c.i.f.    in   bond.      The    Chinese   and   Japanese 
nouses   continue  out  of  the  market. 

Bismuth — Unchanged  at  $3  50  per  pound. 

Cadmium— This  metal  is  quoted  at  $1.40 
<a  1.60  per  pound. 

Xickel— Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.    for  electrolytic. 

Quicksilver — Firm  at  $100.  San  Fran- 
cisco reports,  by  telegraph.  $100,  firm  Late 
on  Wednesday  a  .sale  was  reported  at  $105 
this  being  the  first  advance  in  price  in  sev- 
eral weeks. 

Gold.  Silver  and  Platinum 

Cold — Shipments  of  $4,200,000  in  gold 
bars  were  made  to  Valparaiso.  Chile,  on 
Nov.  15  and  17.  It  is  understood  that  they 
were  made  in  settlement  for  purchases  of 
nitrate  of  soda. 


.Silver— Market  has  been  quiet  and 
steady.  There  is  some  suspense  in  the 
situation  owing  to  the  tentative  proposition 
of  our  Oovernment  to  take  over  for  a  period 
of  SIX  months  or  more  the  silver  output  of 
pur  country  at  85c.  per  oz.  New  Yo-k  de- 
livery for  redistribution  for  coinage  pur- 
pose.^ here,  in  England  and  in  India.  Noth- 
ing  definite   has   yet   developed. 

Indian  currency  reserves  at  the  clo.se  of 
?.?o?^fo''A 'J«*r  -"  crones.  14  lakhs  of  rupees 
isV,''?"-'"'''  rupees)  Sliver,  a  decrease  of 
36  lakhs  rupees  during  the  month 

Stocks  of  silver  in  Shanghai  at  the  end 
ol  o'^n'^n^'"  ■''■'^'"^  15.200.000  -dollars"  and 
-5.200.000  oz.  sycee  :  a  small  increase  dur- 
ing the  month. 

Mexican  dollars  in  New  York-  Nov  ll 
at  65 Jc:  16  65 Jc:  17,  BSi?.;  19  °65ja.; 
20.    65Jc.  ;    21.    655    cents. 

Price  of  Silver.  Nov.  8,  in  London  was 
reported  erroneously  last  week;  it  should 
have  been   433d. 

at^SloV""™ — ^"    ^"^'^"^    demand,    with    sales 

Palladium — In  good  demand  at  $125@130. 

Zinc  and  Lead  Ore  Markets 

17 — Blende    per    ton. 
,-.,.„  J.  ,    "'<    Zn.    premium   ore. 

$i2.5ft;  medium  to  low.  $65'g55;  calamine 
per  ton.  40^>  Zn.  $33-3  38:  average  selling 
price,   all   grades   of   zinc.    $57.51    per  ton 

Lead.  high.  $76.30:  basis  80^-,  Pb  $75- 
l-TIf^    selling    price,    all    grades    of'   lead'. 

Shipments  the  week:  Blende,  8191  tons  • 
calamine,  677  tons:  lead,  1032  tons  Value' 
all  ores   the   week.    $587,280. 

Some  of  the  ore  reported  out  this  week 
has  been  under  shipment  for  the  last  three 
weeks,  but  not  reported  until  settlement 
was  made.  For  this  reason  the  shipments 
as  shown  by  the  record  are  out  of  propor- 
tion to  the  actual  shipment  of  the  week 
which  was  notable  for  a  deplorable  lack 
of  cars. 

cn?'''y*''".'?.'i  V'"-  ^''":-  »'— Blende,  basis 
°''I'  ■^"'  *^-  fo""  premium  grade  down  to 
Sn^'"^!''  for  second  grade.  Lead  ore.  basis 
80^,  Pb.  $65  per  ton.  Shipments  reported 
for  the  week  are  2886  tons  of  zinc  ore  3" 
tons  of  lead  ore.  and  451  tons  of  sulphur 
'^^%^„^°''  ^^^  y'^^''  '°  "^^^^  the  figures  are 
128.026  tons  of  zinc  ore.  6397  tons  of  lead 
ore  and  25.149  tons  of  sulphur  ore.  Shipped 
during  the  week  to  separating  plants,  4038 
tons  of  zinc  ore. 


Other  Ores 


Antimony  Ore — Quoted  nominally  at  $1.50 
(!?l.i5    per   unit. 

riirome  Ore — An  important  buyer  of 
chrome  ore  in  California  is  purchasing  on 
the  following  schedule :  For  ore  assaying 
407o  or  more  chromic  oxide.  70  to  85c  per 
unit,  according  to  grade  and  point  of  ship- 
ment;  for  ore  assaying  35  to  40  "c  chromic 
oxide,   60  to  70c,  per  unit. 
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Mnneanrsr  Ore — MotallurBical  oro  is  un- 
chanRed  at   $1.:;"  per  unit. 

Manganese-ore  exports  from  Brazil, 
which  were  183.630  tons  in  19U.  increased 
to  288.671  tons  in  1915  and  503.120  tons  In 
1916.  The  increa.so  wa.«  mainly  in  ship- 
ments  to   the   L'nited    States. 

Mob'bdenam  Ore — Sales  reported  at  $2.20 
per  lb.  on  the  basis  of  DO-;;  molybdenum 
sulphide. 

PyrlteH — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  10s.  ocean  freight,  buyer 
to  pav  excess  freight  and  war  risk,  except 
that  concession  of  2<:;  of  war  risk  is 
allowed.  Ocean  rates  remain  at  35s.  for 
Northern.  40s.  for  Southern  and  42s.  6d. 
for  Gulf  ports. 

Tnngsten  Ore — Conditions  continue  about 
as  we  reported  last  week.  Prices  remain 
unchanged 

Iron  Trade   Review 

IMTTSBl  R<iH — Nov.  20 
Conditions  as  to  production  of  iron  and 
steel  have  become  still  more  unsatisfactory. 
While  there  is  less  idleness  at  steel  plants 
on  account  of  lack  of  coal  than  there  w'as 
a  fortnight  ago  there  is  still  consider.able 
restriction  and  the  coal  supplies  that  are 
obtained  are  secured  only  with  the  greatest 
difflcultv.  bv  priority  orders  and  personally 
conducted  shipments.  Coke  shipments  in 
the  last  1 0  davs  have  been  the  poorest  for  a 
long  time  and  many  furnaces  may  have  to 
bank  Manv  of  the  railroad  divisions  are 
badly  congested  and  there  are  many  em- 
bargoes. 

Offerings  of  steel  at  the  set  prices  are 
greater,  and  producers  are  In  many  in- 
stances evidentiv  not  as  well  filled  up  as 
they  led  the  trade  to  believe,  before  the 
Ck>vernment  prices  were  set.  In  the  majority 
of  commodities  it  is  possible  to  buy  for 
early  deliveries.  In  sheet  and  tin  plates, 
contracts  for  the  next  h,alf-year  can  be 
placed  bv  regular  customers  of  the  mills, 
while  in  tubular  goods  sales  are  not  being 
made  so  far  ahead,  and  the  same  Is  large- 
Iv  true  of  bars,  shapes  and  plates. 
'  Much  Interest  Is  manifested  in  the  Gov- 
ernment's prospective  list  of  unesa«itial  in- 
dustrial activities,  as  this  may  shut  off 
some  .steel  consumption.  On  the  other 
hand.  Government  orders  for  steel  are  in- 
creasing. ...  ■,     X. 

Bristol  furnace.  Bristol.  Va..  owned  by 
the  Virginia  Iron,  Coal  and  Coke  Co.  and 
idle  since  190S,  has  been  sold  to  a  Pliila- 
delphian.  It  will  be  dismantled  and  the 
ironwork  and   machinery  shipped  to  .Japan. 

Electric  furnaces  in  Canada  produced 
18  797  tons  of  steel  in  the  first  half  of 
1917.  This  compares  with  19,639  tons  for 
the  entire  year   1916. 

Pig  Iron — The  market  is  quieter.  There 
is  less  demand  and  furnaces  have  less  to 
offer.  Last  week  the  Fuel  Administration 
instructed  coke  operators  to  ship  furnace 
coke  to  the  exclusion  of  foundry,  and  while 
this  may  help  tht-  furnaces  a  trifle,  those 
that  are  making  foundry  iron  are  fearful 
it  will  result  in  the  consumption  of  foundry 
iron  being  decreased.  .We  quote  the  mar- 
ket at  the  set  prices:  Bessemer.  $36.30; 
No  2  foundry  and  basic.  $33  ;  malleable. 
$33  50.  fob.  valley  furnaces,  95o.  higher 
delivered    Pltt.aburgh. 

Htrel — There  are  scarcely  any  offerings  ot 
unfinished  steel,  except  occasional  odd  lots. 
We  quote  the  market  at  the  set  prices: 
Billets.  $47.50;  small  billets.  $51;  slabs. 
$50;  sheet  bars.  $51.  fob.  mill.  Pitt-sburgh 
or  Youngstown.  Ingots  have  sold  at  above 
the  billet   price  and  are  very  scarce. 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS — Continued 


N.  Y.  EXCH.t 


Am.Sm  *  Rot  .com 
Am.  Sm.  *  Rot  .  pf 
.Am.  Sm  Sor  .  pt  .  .-\ 
Am.  Sm  Sec.  pf  H 
Am.  Zinc 
Am.  Zinc,  pf 
.Anaconda 
ItaloplLia  Mln 
Bethlehem  Stool. 
Hcthlehem  Steel,  pf. 
Itutto  A  Superior 
( 'oiTO  de  Pajco 
Chile  Cop 
Chino 

Colo  Kuel  A  Iron 
Crucible  Steel. 
Dome  Mlnes- 
Kwloral  MAS 
KederalM  ft  S  .  pf 
Croat  Nor  .ore  ctf. 
Greene  Cananea 
tiulf  States  Stool 


Ferroalloys 


rrrromttnganrar  —  The  market  Is  more 
clearlv  defined  than  for  som<-  lime  past, 
quotations  having  .•..tflod  down  to  a  basis 
of  $2.">o  delivered,  for  prompt  or  forward, 
while  sales  when  efTected  are  usually  at 
ruts  of  from  $1  to  $4  a  ton  below  this 
figure  A  few  days  ago  a  slcel  Interest  In- 
quired for  1500  Ions  for  first  half,  hut  be- 
ing able  to  shade  $250  only  a  trlfie  con- 
cluded   to   buy   only    2E0    tons. 

Coke 

C'nnnrllaTlllr — Car  supplies  were  imrtlcti- 
larlv  iKKir  liisl  week  and  are  no  better  this 
wee'k.  shipments  being  estimated  at  between 
two-thirds  and  three-fourths  of  the  average 
rate  of  the  last  few  months,  which  rale 
WHS  not  sufhrlenl  lo  suppiv  the  furnaces 
fully  Beehive  rnke  remains  at  the  set 
prices  of  ft,  for  furnace.  $7  for  72-h<.ur  se- 
lected fotindrv  and  17  30  fi.r  crushed,  over 
1-ln  site  The  Fuel  Admlnl.otrallon  has 
lust  set  byproduct -coke  prices  at  the  same 
f»v«ls.  except  that  crushed  Is  Id. BO,  all 
prices  being  p*r  net  Ion  at  ovens. 


Ho 


Itake 


Irwplration  

International  Nickel      22 


Consol 
Ontario  Mln 
Quicksilver 


Sloes-Sheffield - 
Tennessee  C.  A  C. 
r.  S.  steel,  com 
U.S.  steel.pt 


N.  Y.'CURBt 


BiB  Ledge 

Butte  ft  N   Y. 
Butte  C  ft  Z 
Butte  Detroit 
Caledonia 
Calumet  ft  Jerome. 
Can  Cop.  Corpn   . 
Carlisle 
Caahboy 
Con.  Ariz,  Sm 
Con.  Coppertnlncg. 
Con  Nov  -Utah 
Kmma  Con 
First  Nat  Cop 
Coldfleld  Con. 
C.oldfleld  Merger. 
C.reenmonster. 
Hecia  Mln 


Kerr  Lake 
Louisiana. 
Magma 
Malestle 


McKlnley-Dar-Sa 

Mlltord    .        

^lohlcan  .  .  . 

Mother  Lode 
N  V.  A  Hond 
NIpLislng  Mines.   . 


Trthulllon 
Troy  Arizona  . 
t'nlted  Cop 
ITnlled  Verde  F.xt 
ITnlted  Zinc 
ftlca  Mines 
Yukon  Cold     . 


Best  A  nolchor 
Bullion     . 
Caledonia 


)i^ 


BOSTON  EXCH.»  Nov.  20 

Adventure      

1 

Vhmeek         

84 

25 

Aril.  Com.,  ctft. . 

91 

:  25 

21 

Butti^Balaklava... 

ftS 

falumet  A  Mecla.. 

440 

Copper  Range 

Daly  West      

471 

2 

Davl9-naly 

J' 

10 

Kranklln        

4t 

C-.ranby       

65 

81 

Helvetia        

25 

Indiana       

Isle  Royale    

24 

Keweenaw 

Lake 

La  Salle 

Mason  Valley     . 

4 

Mayflower 

u 

Michigan      

Mohawk 

New  Idrta     

10 

13 

North  Lake 

.35 

Odbway 

IJ 

Old  Dominion   . 

Qtilney           

6Bt 

St.  Marys  M.  L 

»6 

51 

Shattuck-Ariz. 

So.  Lake 

U 

So.  Utah 

17 

Superior     

41 

Superior  A  Host.     . 
Trinity 

3 

4 

Tuolumne 

11 

U-  S,  Smelting 

44 

U.  S.  Smelfg.  pi.    . 

Utah  Apex 

Utah  Con 

Utah  Metal 

3i 

Victoria 

2 

33 

Wyandot 

SO 

BOSTON  CURB' 

Nov.  20 

COLO.  SPRINGS    No 


Alaska  Mines  Corp. 


BinKham  Mines 
Boston  Ely 
Boston  A  Moni 
ButtoA  l.on'nDe 
Calaveras 
Calumet-corbln.. 


HouKhion  Copper. 


Iron  Cap  Cop  .  pf. 
Mexican  Mrtala 
Mines  of  .America 
Mojnve  Timiraten 


New  Coraella. 
Oncco. 
Paeinc  Mines. 


C'hnllrnae  Con   .  . 
ConftdencT 
Con.  Vlrfflnla 
OouM  A  Curry 
Hale  A  Norcrosi 
JaeheMT.  Pt 
Mexlran 
cirrldentAl 
nphlr 
Ovennun 
ttavftse 

Plerra  Nevarta 
rnlon  Con 
Ul*h  Con 
Helmont 
Jim  mitler 
MurNftnuira 
MWway 
Mont  -To 
North  t*iar 
Itrpriie  KuU 


D'OeW  Dnlfty 
Florence.  . 
Jutnho  Kitetwlnn 
Kewaniui 
NevA'ln  llllbt 
NevAila  rarkarrl 
Round  Mounlaln. 
roivrr  rirk 
White  Caps 


SALT   LAKE* 


Cordin      

Colorado  Mlnlnit 
nnly 

naly-Judne, 
Fmplre  Copper.  . 
Cold  <  haln        . 


Lower  Mammoth.. 
May  Hay 

Moncow       

Prince  t  "on 
Rico  WelllnKton 


Tlnilc  Htandard. 
rnclr  8am 
Wl»»ert 
Yankee 


TORONTO* 


AduiftC 

Ralley 

Reavar  Con   

ChambcTi  Ferland. 

conlAKU 

Hargraves 

1^  Rn«P 

Peieraon  Lake 
Temlnkamlni  . , 
WrltUufer-Lor. 
PavUlHon 
!>ome  Fxien 
Home  Ijikr. 
llolUncer 
Melntvre 
Nevray 
Porcu.  Crown.. 


?1! 


CresBon  Con.   .  .  . 
Doctor  Jack  Pot. 

Klkton  Con 

EI  Paso 

Gold  Sovereign. 

('•olden  Cycle 


LO-N'1>ON 

N 

. 

Alaska  Tre'dwell 

Ul   IB 

(Kl 

Burma  Corp 

4      1 

3 

Cam  ft  Motor.  . 

0  12 

0 

(amp  Bird 

0     8 

0 

El  Oro     

0  10 

H 

Ksperania. 

0     S 

« 

Mexican  Mlnes. 

5  17 

K 

Mln  Corp   Can. 

0  17 

3 

Nechl.  pfd 

0  10 

0 

Orovllle 

0  IS 

« 

Santa  Gert'dls. 

0  14 

K 

Tomboy. 

1     I 

0 

■  Bid  prices,     t  Closing  prices,    t  I.ast  Quotations. 


MONTHLY    AVERAGE    PRICES    OF   METALS 

I  New  York  I  London 

Sliver     I   ,9,5      ,9,^  1     ,9,7    |    ,9,5  ,   jgig  1   ,9,, 

Jan.  Us  S5.1  56  7751   75  63022  731I26  IMIO  36  612 

Feb  i4S  477  56  755    77  585  22  753126  975  37  742 

Mar  \m  241157  935    73  861123. 708|27  S97l36  410 

April  an  2.50164  41.51   73  875  23  709  30  6821.16  963 

May  49  9l.-i  74  269    74  745  23  570  35  477  .17  940 

June  149  034  65  024     76  971  23   267l 31   060  30  065 

July  47   519  62  94fli    79  010  22   597  30  000  40   110 

Aug  ,47   16166  I1S.1    85  407  22  780  31   49S'43  418 

Sept  48  680  68  51.5  100  740  23  59132  584150  920 

Oct 49  385  67  85Si   87  332  23  925  32  361  44  324 

Nov 51   714  71  6041  25  094  34  192 

Dec j54  971  75  7651  [26  373  36  4I0| 

Year        49  68465  661  23  675  31   315 


Jan.... 

Fob 

Mar. 

April 

Nlay... 

June... 

July. . 


no.s  28 

440  .11 
310  31 


865  26 
120,25 
855125 
193123 


Dec   |31  890 


673  88  081  131 
7.50  102  667  137 
4S1  107  714  136 
935  124  319  133 
788  135  457  130 
962  112  432  1.10 
620  95  119  128 
380  110  283  122 
073|I13  905  117 
500  122  750  110 

134  659; 

145  316 


000 
409' 125 
.191  126 
.500  134 
000,142 


000  151  000 
389  147  1.58 
.522  142  000 
455  142  000 
.500  140   409 


Year  27  202 Ill6  059 


January.  . 
February. 
March   . . . 

.April 

%iay 

June 

July 

August . . . 


44   175 
51   420 
54.388 
55.910 
63   173 
62  0.5.11 179 
62  5701 16S 
62  681   169 
61    542  171 


,548  185  913 
1071198  974 
609  207  443 
7.16  220  171 
511  245  114 
466!  242  083 


42  231 
38  5l0l 
38  565 

41  241     61   851  179  .107  247.467 
44   109. 186  932, 

42  635, 183  368 


Lead 


January. 
Februao'. 
March. 
April 

Nlay 

June 

July 

August 

September 

October. 

November 

December. 


Yew •8531 


1916  I    1917       19IS  I   1917 


6.10    9  2S8 

463  10  207l 

936  II  171 

,  3.52  10  710l 

,  244  10  .594 

I  810     8  680 

000     6  710 


5  836    7  SMSI 

6  104    g  5S6SI 

7  .175  9  120  14 
7  6.5.5  9  l.V<l34 
7  332  10  :02  12 
6  749  11  121  11 
6  185  10  644  28 
6  OSS!  10  518  29 
6  699'    8  611  .10 


167  30  .500 

DMiSO  .500 

440  30  500 

3«8'30  500 

967  .TO  .500 

Oil   10  .500 


117 


.500 


734  .10   .500 
7S6  .10   .500   a 
716  30  ,500  I 


Jan  . . 

Feb 

Mar  . 

AprU 

May 

June 

July 

Aug 

Sept 


H^J... 

miA  I  I«I7     i»i« 

inir 

January 

i$2i  no  $.15  95»l«  :- 

March 

April 
May 

21    7-.     I<1   94'    l'> 

31    9.5     .54   22     IS 

July 

31    9.5     .57   4S'    IB 

24  61     .17   35 

1   30  07 

28  i; 

DMcoiber 

1   35   16 

\mr 

It23  881 

laoM 

» -'  1   i  ■ 

t  As  leporud  by  W.  P.  Snydsr  *  Oo. 
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Yuba  No.  16  Double-Stacker  Dredge 


By  lewis  H.  EDDY^ 


his  dredge,  one  of  the  largest  gold-placer 
redges  in  the  world  and  the  first  double-stacker 
f  its  type,  teas  designed  for  reconstructing  the 
kannel  of  the  Yuba  River  at  Hammonton,  Calif., 
nncident  loith  the  recovery  of  gold.  It  follows 
redges  Nos.  14  and  15,  widening  the  channel 
nd  strengthening  the  retaining  walls  by  deposit- 
ig  tailings  on  the  i7iside  tailings  piles  of  the  pre- 
iding  dredges. 

^HE  making  of  a  new  channel  to  divert  the  present 
course  of  Yuba  River,  in  Yuba  County,  California, 
with  the  coincident  recoverj'  of  the  gold  in  the 

sis.  is  being  effected  b\'  means  of  the  late  addi!:ions 


progress  of  the  work  the  two  single-stacker  dredges  have 
thrown  up  two  double  rows  of  tailings,  leaving  a  chan- 
nel between,  which  is  about  500  ft.  wide  and  80  ft.  deep. 
Yuba  No.  16  is  digging  out  this  channel,  recovering 
the  gold  and  placing  the  tailings  on  the  crown  of  the  in- 
side tailings  piles  which  were  left  by  Yuba  No.  14  and 
Yuba  No.  1.5.  These  double  rows  of  tailings  piles  form 
banks  or  retaining  walls  about  400  ft.  thick  at  the  base 
and  30  to  40  ft.  high.  The  tailings  distributed  by  Yuba 
No.  16  add  from  10  to  12  ft.  to  the  heighth  of  the 
inside  rows. 

Fig.  1  shows  the  respective  positions,  A  and  B,  of 
Yuba  No.  16,  while  depositing  tailings  on  the  crown  of 
Yuba  No.  14  at  C  and  Yuba  No.  15  at  D.  The  channel 
is  being  e.xcavated  to  bedrock,  a  depth  of  about  80  ft. 
The  redeposited  sand  rnd  silt  are  covered  with  10  or  12 


YUB.\   NO    16    DOUBL,E-ST.\CKER   GOLD   DREDGE   IX  YUBA  Rn'ER  .\T  H.\MMONTON,  CALIF. 

he   photopaph   shows  a   bow-end  .view,    with   digging   ladder  in  working  po.'sition  and  tailings  being  deposited  from  the  port -side 

crowning  the  inside  row  of  tailings  formerly  deposited  by  one  of  the  single-stack  dredges.     The  view  of  the  retaining  wall 

n  the  background,  forming  one  bank  of  the  new  channel,  shows  clearly  the  difference  between  the  old  taiiings  pile  and  the 

pile    being    deposited.       -Vote    the    dark    and    the    light    lines  extending  from  a  point  where  the  tailings  are  dropping,  down  to 

dge   iif    th-,-    v.Htel- 


e  dredging  fleet  of  the  Yuba  Consolidated  Gold 
Before  the  installation  of  the  Yuba  No.  16 
e-stacker  dredge,'  two  single-.stacker  dredges, 
5  Nos.  14"  and  15",  were  used  to  recover  gold  and 
jpare  the  ground  for  the  double-stacker.     In  the 


sociate    editor.    "Engineering    and    Mining    Journal."    San 
^■co.  Calif, 
g.  and  Min.  Journ.,"  June  9.  1917,  pp.   1032  and   1033. 
■g.  and  Min.  Joum.."  Mar.  28.  Apr.  4  and  11.  1914.  pp.  64.1. 

ig.  and  Min.  Journ.."  Aug.  19.  1916,  p.   329. 


ft.  of  heavy  gravel  to  prevent  scouring  and  to  provide 
a  solid  .stream  bed.  Only  one  stacker  is  used  at  a  time, 
the  starboard  or  port  according  It  the  course  the  dredge 
is  following  and  the  side  of  the  channel  that  is  being 
excavated.  The  direction  is  approximately  south,  which 
is  the  general  course  of  the  river,  although  the  dredge 
may  of  course  be  operated  in  any  direction  and  place  the 
tailings  on  either  side. 

The  approximate  situation  and  course  of  the  present 
(or  old)   river  channel,  its  relation  to  the  ground  being 
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dredged,  and  the  relative  positions  of  the  dredges  are 
shown  in  Fig.  2.  In  the  sketch,  E  marks  the  old  chan- 
nel; F,  the  ground  worked  by  the  single-stackers;  G. 
ground  (or  channel)  worked  by  the  double-stacker;  H. 
approximate  positions  of  single-stackers;  J,  approxi- 
mate positions  of  double-stacker,  and  K,  the  points  at 
which  the  present  stream  will  be  turned  into  the  new 
channels.  The  shaded  spaces  indicate  the  tailings  pile.s 
deposited  by  the  single-stacker  dredges.  Tailings  from 
Vuba  No.  16  are  deposited  along  the  crown  of  the  piles 
made  by  the  single-stackers.  The  sketch  also  shows 
the  two  new  channels,  which  are  necessary  in  some 
parts  of  the  field,  while  in  others  only  a  single  channel 
is  required.  When  the  work  is  completed  and  the  stream 
diverted  the  old  channel  will  be  dredged  for  gold.  It 
will  require  about  six  years  to  dredge  the  total  area 
nf  the  ground  with  Yuba  No.  16.  One-half  of  this  time 
will  be  devoted  to  working  out  one  side  of  the  new  chan- 
nel between  the  old  tailings  piles,  and  the  dredge  will 
then  be  taken  back  to  the  starting  point  and  the  other 
side  of  the  channel  will  be  worked,  which  operation  will 
consume  approximately  the  same  length  of  time. 

Construction  Details  of  Yuba  No.  16  Dredge 

Yuba  No.  16  is  the  first  dredge  installed  in  Yuba 
Basin  field  equipped  with  two  stackers  and  designed  to 
strengthen  the  banks  of  the  stream.  Two  of  the  Nato- 
mas  type  of  dredges  are  equipped  with  extra  stackers, 
one  with  two  stackers  and  one  with  four,  and  another 
is  in  course  of  construction.  But  these  multiple-stacker 
dredges  are  designed  for  reclaiming  the  soil  coincident 
with  the  recover>'  of  gold,  and  have  nothing  to  do  with 
the  reconstruction  of  river  channels.  Like  the  single- 
stacker  dredges,  they  deposit  the  tailings  behind  the 
dredge,  though  the  stackers  are  so  designed  as  to  pro- 
vide for  spreading  the  gravel  across  the  width  of  the 


CrajrKl :x"'x-  .J^-, .^ .?:'.'?>>C^^ 
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TAiuHSsniottrwAmM  aiums  noM  imt  no  is 

FU!.    1       SKr-TTON  OF  YUBA    RIVEIl.   CAMF. 
ShowinK  poHUion.M  (A.  B)  of  Yuba  No.  16  dredfte  reconstructlnfr 
rhannel  of  Yuba    River    Tallf.     TailinKs    (C.    I>)   are  Jepc^ited  on 
the    Inside   of   old    tailings    di'po.xited    by    Yuba    No.    14    .ind    Yuba 
So.    l.S    dredK**?* 

excavation,  and  the  single-stackers  pile  the  tailings  in  a 
single  ridge  behind.  The  method  of  operating  Yuba  No. 
16,  with  the  exception  of  depositing  the  tailings,  is  ex- 
actly the  same  as  the  operation  of  the  single-stacker 
dredges,  involving  the  use  of  the  same  type  of  buckets 
and  digging  ladder  and  the  .same  type  of  stacker  belt. 
With  the  exception  of  the  two  stackers,  their  design 
and  fabrication,  the  materials  used  and  the  method  of 
construction  are  identical.  Yuba  No.  16  is  approximate- 
ly a  complement  of  Yuba  No.  15,  except  as  to  stackers 
and  some  of  the  dimensions.  The  all-steel  hull  is  the 
.same  as  that  in  Yuba  No.  l.'i.  being  165  ft.  long,  68  ft. 
wide,  and  IH  ft.  deep.  The  digging  ladder  is  1.51  ft. 
long  and  weighs  145  tons  without  the  bucket  line.  It  is 
equipped  with  100  California-type  buckets  having  a 
capacity  of  18  cu.ft.  each  and  a  total  weight  for  the 
bucket  line  of  454,000  lb.  The  dredge  is  designed  to 
dig  a  maximum  of  82  ft.  below  the  waterline.  The  main 
drive,  or  digging  motor,  is  500  hp.  The  total  motor 
equipment   is   1085  hp.,  which   is   78  hp.   greater  than 


Yuba  No.  15.  The  upper  tumbler  and  shaft  have  a  co 
bined  weight  of  approximately  21  tons,  and  the  lov 
tumbler  and  shaft  combined  weigh  approximately  1 
tons.  The  revolving  screen  is  practically  the  same 
on  Yuba  No.  15  in  size,  design  and  nozzle  applian 
The  area  of  the  gold-saving  surface  is  8000  square  fe 

Double  Stackers  50  Ft.  Longer  Than  Single  T-y 

Each  tailings  stacker  on  Yuba  No.  16  weighs  abc 
80  tons  and  is  225  ft.  long,  which  is  50  ft.  longer  th 
the  tailings  stacker  of  Yuba  No.  15.  They  are  situal 
one  at  the  starboard  and  the  other  at  the  port  con 
of  the  Stern,  the  base  points  being  fixed,  according 
the  practice  in  the  construction  of  dredges  that  are  i 


KIi;.  2.  PL.\N  OF  POHTION  OF  YfBA  RIVKR  BASI.V 
ShowiniT  old  channel  of  the  Yuba  River  (K):  grouiul  wor 
b.v  single-.otaekers  (F).  Yubas  Xos.  14  and  15:  ground  warked 
double-stacker  (O).  Yuba  No.  16  ;  positions  of  sinKle-st« 
dredge.-)  (H)  ;  positions  of  double-stacker  dredge  (J),  and  (K) 
<  ourse  of  the  stream  in  its  new  channel 

designed  for  resoiling.    The  distance  between  the  ou 
and  upper  ends  of  the  stackers  is  416  ft.  5  in.  and 
approximate  heighth  of  the  stacker  gantry  above 
waterline  is  103  feet. 

The  hull  was  built  on  the  same  ways  and  launc 
into  the  .same  pond  provided  for  Yuba  No.  15.  The  ( 
steel  for  the  construction  of  Yuba  No.  16  was  laid 
Friday,  Oct.  13,  1916,  and  the  hull  was  launched 
Nov.  26,  1916.  The  dredge  was  completed  and  be 
moving  by  its  own  power  out  of  the  construction  p 
and  through  the  channel  of  Yuba  River  toward  the 
ging  ground,  one  mile  distant,  on  Sunday,  Apr.  1,  1 
This  is  not  record  time,  because  there  were  numei 
and  extended  delays  in  receiving  steel  and  other  es 
tial  materials  from  the  East,  due  to  winter  block) 
of  the  railways,  and  these  delays  aggregated  abou 
days.  Yuba  No.  16  was  designed  and  built  by  the  e 
neering  and  shop  departments  of  the  Yuba  Manufac 
ing  Co.,  at  Marysville,  Calif.,  and  assembled  by  its  I 
construction  department. 


Natural  (inn  I'aed  in  1916  in  the  United  States  for 
nuTcial  purposes  amounted  to  Tfi.^.l 70.25.3.000  cu.ft..  ex 
inir  by  nearly  V1T>  billion  cubic  feet  the  former  P 
established  in  1915.  The  avomge  price  at  points  of 
lumption  was  15.90c.  per  1000  cu.ft.  Credit  for  the  incr  < 
prmluotion  belongs  to  West  Virginia,  with  an  outpi  < 
299,.318.907  cu.ft.:  Oklahoma,  with  123.5 17..35S;  Pennsyb 
129.925,150;  California.  :H.C.4;t.2fifi;  Louisiana.  .32.08( 
Kansas.  31,710.4.38;  Texas.  15.809,579;  anri  Arkansas, 
2.387  935  cu.ft  These  states  produced  132  billion  cubii 
more  gas  ttten  in  1915. 
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Pyrite  in  Northern  New  York 


By    D.    H.    NEWLAND' 


Attention  is  directed  to  the  possibility  of  in- 
creasing pyrite  production  from  the  loiu-grade 
deposits  of  St.  Lawrence  and  Jefferson  counties, 
on  the  west  side  of  the  Adirondack^.  Extensive 
belts  of  pyritized  schist  and  quartzite  have  locally 
enriched  portions  carrying  20%  or  more  of  sul- 
phur. Considered  capable  of  supplying  250,000 
tons  annually  of  W'A5'^,c  concentrates,  but  the 
cost  ivould  be  about  10c.  per  unit  of  sulphur. 
This  would  show  a  handsome  profit  on  the  pres- 
ent market,  though  only  a  small  margin  on  the 
pre-war  price. 

THE  current  discussion  as  to  the  need  for  increas- 
ing the  supplies  of  pyrite  for  acid  making  has 
brought  out  a  number  of  suggestions  that  merit 
attention.  It  appears,  however,  that  most  of  the  plans 
for  relieving  the  situation  look  to  the  development  of 
new  fields  of  occurrence  or  to  the  utilization  of  prod- 
ucts that  are  now  wasted  in  the  course  of  mining  and 
metallurgical  operations.  The  discussion  has  passed 
lightlj^  over  the  possibility  of  enlarging  the  output  of 
mines  and  mining  districts  now  actively  engaged  in 
production,  wherein  may  lie  a  partial  solution  of  the 
problem  at  least  and  an  opportunity  that  seems  more 
attractive  than  some  of  the  plans  put  forth,  which  are 
essentially  experimental  in  nature. 

Low-Grade  Deposits  in  Two  Northern  Counties 
In  St.  Lawrence  and  Jefferson  counties.  New  York, 
on  the  west  side  of  the  Adirondacks,  occur  extensive 
belts  of  pyritized  schist  and  quartzite  that  locally  and 
in  restricted  portions  carry  material  that  assays  20% 
Dr  more  in  sulphur.  The  belts  are  in  the  nature  of 
fahlbands,  composed  of  the  normal  country  rocks  im- 
pregnated by  iron  sulphides.  Pyrite  is  the  common 
mineral,  but  occasionally  it  may  be  accompanied  by 
pyrrhotite,  or  more  rarely  the  pyrrhotite  may  form 
independent  bodies  of  itself.  The  fahlbands  in  their 
ordinary  phases  are  too  lean  to  be  worth  mining;  it  is 
3nly  by  a  relative  enrichment,  which  seems  to  have 
;aken  place  through  the  agency  of  mineralizing  solu- 
;ions  at  a  period  subsequent  to  the  deposition  of  the 
iisseminated  pyrite  in  the  usual  phase,  that  the  grade 
s  raised  suflficiently  to  be  considered  workable.  This 
secondary  pyrite  appears  in  stringers,  bunches  and 
scattered  crystals,  and  has  usually  a  coarser  habit  than 
;he  pyrite  of  the  earlier  formation. 

The  belts  are  remarkable  for  their  persistence  and 
"egularity  of  areal  development.  The  larger  ones  have 
•ecently  been  mapped  by  A.  F.  Buddington  for  the  State 
Geological  Survey,  which  some  time  ago  published  an 
nvescigation  of  the  origin  of  the  ores  by  C.  H.  Smji;h.' 
rhere  are  at  least  nine  or  ten  individual  belts  so  far 
cnown.  The  more  promising  areas  from  a  mining 
standpoint  are  grouped  along  a  zone  that  runs  northeast 
md  southwest  from  near  Canton,  St.  Lawrence  County, 

•Assistant  state  geologist,  Albany,  New  York. 

"Education  Department  Bulletin  158,  pp.  143-183,  Albany,  1912. 


to  Antwerp,  in  Jefferson  County,  about  40  miles  in 
length.  The  schist  and  quartzite  which  constitute  the 
strata  of  the  belts  have  a  northeast-southwest  strike 
parallel  with  the  general  structural  trend  and  usually 
dip  steeply  to  the  northwest. 

Careful  study  of  the  field  features  has  demonstrated 
that  the  different  areas  are  parts  of  a  single  series  of 
beds  that  have  been  repeated  in  outcrop  by  folding, 
the  strata  having  been  tightly  compressed  and  over- 
turned so  as  to  give  a  common  inclination  to  the  whole. 
The  structure  is  more  complicated,  however,  than  would 
appear  from  this  simple  statement,  since  the  beds,  which 
belong  to  the  oldest  of  the  pre-Cambrian  rocks— the 
Grenville  series — have  been  subjected  to  repeated  in- 
vasion by  igneous  magmas  of  various  later  periods. 
As  a  result  the  belts  are  more  or  less  broken  up  and 
interrupted,  and  the  rocks  themselves  show  infusion 
of  igneous  material.^. 

Actual  Mining  Restricted  to  Two  Belts 
The  enriched  portions  partake  of  the  general  form  of 
the  larger  belts;  that  is,  they  are  tabular  bodies  or 
attenuated  lenses  with  a  much  greater  length  and 
breadth  than  thickness.  Some  of  the  bodies  have  been 
explored  for  half  a  mile  or  more  along  the  strike,  and 
to  a  depth  of  several  hundred  feet,  without  reaching 
the  limits.  Their  width  is  seldom  over  20  to  30  ft, 
and  50  ft.  represents  about  the  outside  limit.  Alto- 
gether they  contain  an  enormous  tonnage  of  lean  ore. 

Actual  mining  hitherto  has  been  restricted  to  parts 
of  two  belts — the  Stella-Pyrites  area  on  the  northeast 
end  of  the  district  and  the  Richville  belt  that  lies  a 
few  miles  southwest  of  the  first.  The  Stella  mines, 
at  Stellaville,  near  DeKalb  Junction,  have  been  the  most 
consistent  producers  and  have  had  an  uninterrupted 
record  extending  back  to  1905,  under  the  ownership 
of  the  St.  Lawrence  Pyrite  Co.,  previous  to  which  time 
they  had  been  worked  intermittently  for  many  years. 
The  mines  are  based  on  several  parallel  lenses  or  sheets 
of  ore  that  average  a  little  over  20 ^c  sulphur.  The  ore 
is  brought  up  to  about  45^ c  by  concentration  with  jigs 
and  tables  at  the  mine.  The  Cole  mine  south  of  Rich- 
ville was  operated  up  to  a  year  or  two  ago  for  lump 
pyrite,  which  was  shipped  to  a  local  pulp  mill  for 
making  sulphite.  The  sorted  ore  returned  somewhat 
less  than  30%  sulphur.  At  Pyrite,  or  High  Falls, 
mining  was  carried  on  several  years  ago  and  the  ore 
shipped  in  the  form  of  concentrates.  The  property 
was  taken  over  about  1907  by  the  Oliver,  Iron  Co., 
which  still  retains  control  but  has  not  attempted  opera- 
tions. There  are  known  to  be  large  reserves  of  ore  in 
this  property,  ai.d  the  same  is  true  for  the  Cole  mine. 
Prospeciing  has  been  carried  on  elsewhere  in  the  belts, 
and  some  of  the  showings  are  promising. 

A  remarkably  persistent  outcrop  of  pyrite  schist  ex- 
tends northeast  from  Antwerp,  for  several  miles  paral- 
leling the  tracks  of  the  Rome,  Watertown  &  Ogdensburg 
R.R.  In  the  stretch  of  five  or  six  miles  from  just 
north  of  Antwerp  to  near  Somerville  it  is  accompanied 
by  hematite  bodies  which  are  found  adjacent  to  the 
pyrite,  either  in  the  hanging  or  footwall  of  the  latter, 
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and  which  in  years  past  have  been  exploited  on  a  rather 
extensive  scale  so  as  to  afford  excellent  exposures  of 
the  sulphide  ores.  The  deposits  show  a  width  of  15 
to  30  ft.  and  their  continuity  on  the  strike  and  dip 
is  well  assured.  Samples  of  the  outcropping  material 
from  a  number  of  places  on  the  Keene,  Morgan,  Wight 
and  Dickson  properties  indicate  a  content  of  from  22 
to  30''f  sulphur.  The  ore  on  the  southwest  end  is 
coarser  in  grain  and  more  amenable  to  concentration. 
In  the  vicinity  of  Oxbow,  north  of  Antwerp,  is  another 
belt  with  bodies  of  pyrite  and  pyrrhotite  that  run  above 
25'' c  sulphur.  A  composite  sample  of  ore  from  one 
place  returned  29.06''r  sulphur  and  0.22''f  arsenic.  The 
orebodies  as  exposed  measure  up  to  30  ft.  in  width. 

There  are  many  other  localities  where  ore  of  the 
general  grade  mentioned  may  be  found.  It  is  not  to 
be  inferred,  of  course,  that  all  offer  conditions  equally 
favorable  for  mining;  but  one  may  venture  the  opinion 
that  at  least  five  properties  could  be  selected  which  com- 
bine the  essentials  of  favorable  situation  for  mining, 
milling    and    shipping    operations. 

The  greatest  drawback  to  immediate  expansion  of  the 
output  of  the  district,  for  which  the  present  ore  prices 
supply  an  incentive,  is  the  necessity  of  concentrating 
all  the  product.  Some  ore  has  been  shipped  in  crude 
form,  as  stated,  but  the  outlet  for  such  low-grade  mate- 
rial is  strictly  limited  at  best.  The  ratio  of  concentra- 
tion to  be  expected  is  from  two  to  three  into  one,  and 
to  operate  economically  a  mill  unit  should  be  capable 
of  handling  at  least  500  tons  a  day.  The  cost  of  45% 
concentrates  may  be  placed  at  $4(2 4.50  a  ton,  or  around 
10c.  a  unit.  Under  such  market  conditions  as  have 
obtained  in  years  past,  when  foreign  ores  were  being 
imported  free  of  duty  and  bearing  nominal  freight 
charges,  there  is  but  a  minimum  of  profit  in  the  busi- 
ness. On  the  other  hand,  anything  like  present  condi- 
tions means  a  good  return  above  all  costs,  and  if  there 
were  any  assurances  of  their  permanancy  would  be  suffi- 
cient inducement  to  new  enterprise.  An  output  of 
250,000  tons  of  concentrates  a  year  would  seem  to  be 
within  range  of  the  natural  resources  of  the  district. 


Infection  as  Accidental  Injury 
By  a.  L.  H.  Street* 

The  Minnesota  supreme  court  has  affirmed  an  award 
in  favor  of  an  employee  at  an  iron  mine,  under  the 
Minnesota  Workmen's  Compensation  Act,  for  injury 
sustained  under  the  following  circumstances: 

While  breaking  a  piece  of  ore  with  a  hammer  a 
particle  flew  into  the  workman's  eye,  lacerating  the 
cornea.  A  fellow  employee  used  a  soiled  handkerchief 
in  removing  the  particle,  and  the  eye  was  washed  with 
water  taken  from  a  trough  used  by  miners  in  washing 
their  hand.s  and  face."?.  Shortly  afterward  gonorrheal 
infection  .set  in,  resulting  in  loss  of  the  sight  of  the  eye. 
Finding  sufficient  evidence  to  warrant  a  conclusion 
that  the  infnction  resulted  from  the  facts  above  stated, 
the  court  holfN  that  the  loss  of  eyesight  must  be 
attributed  to  an  accidental  injury  arising,  in  the  course 
of  the  rtian'a  employment,  within  the  terms  of  the  Com 
pensation    Act.     (103     Northwestern     Reporter,    755.) 

•Attorney  at  Irw.  929  Security  Building.  .\(inncapoli»,  Minn. 


Application  of  Portable  Column  Hoists 

By  H.  L.  Hicks* 

An  item  in  mine  operating  costs  that  has  commanded 
considerable  attention  recently  is  the  man-power  cost 
of  hoisting,  handling  and  hauling  light  loads.  That 
machines  be  substituted  for  men  on  odd  jobs  and  tem- 
porarj'  work  as  well  as  on  the  more  important  mining 
operations  is  highly  desirable  in  view  of  increasing 
wage  demands.  Many  needs  for  portable  power  have 
been  met  by  the  mine  column  hoist,  which  is  compact, 
easily  installed  and  air  operated.  Mining  men  in  gen- 
eral have  become  well  acquainted  with  these  little  ma- 


chines in  hoisting  the  light  loads  incident  to  the  s 
of  a  winze  or  driving  a  raise.  Hauling  cars  in  an 
out  of  small  drifts  is  also  a  common  application.  bO 
there  have  developed  recently  a  number  of  unusual  an 
interesting  ways  of  applying  portable  hoists. 

In  sinking  prospect  shafts  column  hoists  have  bee 
used  to  handle  nearly  everything,  as  the  little  two-dri 
comprcs.sor  commonly  used  supplier  plenty  of  power  f( 
hoisting  when  the  drills  are  not  working.  In  the  larg< 
sinking  operations  these  hoists  have  been  used  to  hand 
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sinking  pumps,  for  hoisting  the  drilling  machines  before 
shooting,  and  to  put  piping,  conduits,  etc.,  in  the  shaft. 
In  winzes  and  raises  they  handle  drills,  steels,  powder, 
timbers  and  muck — and  men,  too,  when  the  bosses  aren't 
around.  As  auxiliaries  to  the  regular  mine  hoists 
needed  in  the  larger  winzes,  column  hoists  have  proved 
labor  savers  in  bringing  the  rope  back  to  the  bottom 
which  when  done  by  hand  requires  several  men.  One 
little  hoist,  bolted  to  a  truck,  is  transported  through 
a  Butte  mine  for  all  sorts  of  odd  jobs. 

The  Alabama  red-ore  mines  employ  column  hoists  in 
drifts  where  the  grade  is  too  steep  to  push  an  empty 
car  by  hand  or  haul  it  with  a  mule  and  the  down  grade 
is  not  sufficient  to  keep  the  cars  moving  by  gravity. 
In  some  of  the  Michigan  mines  where  it  is  necessary 
to  move  the  tram  cars  on  30°  slopes  between  levels, 
hauling  up  empties  and  lowering  loaded  cars,  the  work 
is  efficiently  done  by  these  small  machines  which  handle 


iiiiinn'miiiiiiiiiiiii'iiiiiiiiiuiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiiininintinninui 

DRILLING  RIG  FOR  USE  V^ITH  COLUMN  HOI.ST 

some  remarkable  loads.  At  an  Illinois  mine  they  haul 
loaded  cars,  weighing  2500  lb.  each,  up  a  30'  incline  and 
in  New  York  two  8'-ton  cars  up  a  6%  grade. 

Pulling  timbers  from  old  workings  is  another  field 
in  which  one  man  with  a  column  hoist  can  do  as  much 
as  from  two  to  six  workmen.  Most  of  the  machines 
use  wire  hoisting  rope,  but  at  Butte  there  is  a  strong 
preference  for  manila.  The  uses  of  column  hoists  above 
ground  are,  if  anything,  more  varied  than  under  ground, 
ranging  from  removing  dirt  from  a  foundation  excava- 
tion to  driving  a  tumbling  barrel  by  belt  from  the  rope 
drum.  In  the  latter  case,  drill  steel  is  tumbled  to  clean 
it  for  electric  welding.  At  an  Alaskan  mine  a  Little 
Tugger  hoist  is  used  at  the  sawmill  for  hauling  logs 
from  the  water  up  the  beach  to  the  lumber  pile,  and 
then  to  pull  the  logs  along  in  front  of  the  saw.  There 
are  reports  of  similar  hoists  handling  hea^'y  mine  tim- 
bers at  lumber  piles  in  other  districts.  One  of  these 
machines  has  been  utilized  at  another  mine  in  Alaska 
to  pull  50-lb.  steel  rails  through  a  rail  bender,  as  al- 
ready described  in  the  Journal.'  At  still  another  mine, 
all  the  fuel  oil  and  supplies  are  hauled  up  an  incline 
tram  with  a  column  hoist,  as  labor  was  too  expensive. 


At  a  mine  in  Cuba  two  of  the  hoists  have  been  placed 
on  locomotives  and  are  used  to  haul  cars  in  and  out 
of  sidings  to  save  switching  the  locomotive  itself.  This, 
however,  might  not  be  considered  practicable  in  many 
cases.  To  prevent  the  flow  of  water  into  a  mine  in 
Arizona  dozens  of  holes  were  drilled  to  bedrock  and 
slime  was  pumped  in  under  pressure.  The  slime  "sets" 
like  cement,  and  it  was  believed  that  a  portion  of  the 
faults  could  be  filled  up  and  the  pumping  costs  reduced. 
The  drilling  rig  was  similar  to  a  churn  drill,  the  actuat- 
ing power  being  a  portable  column  hoist.  The  string 
of  3-in.  tools  was  raised  by  the  hoist  and  allowed  to  drop 
of  its  own  weight  and  by  this  method  30-ft.  holes  were 
satisfactorily  sunk. 
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Losses  in  Zinc  Metallurgy 

From  the  mine  right  up  to  the  finished  spelter 
there  are  various  sources  of  loss,  but  because  mining 
of  the  ore  is  usually  the  business  of  one  party 
and  metallurgy  the  affair  of  another  party,  it  is 
seldom  that  the  total  loss  per  ton  of  ore  is  stated. 
Further  than  this,  various  byproducts  result  from  the 
use  of  spelter  In  galvanizing  and  other  works,  and 
these  byproducts  naturally  find  their  way  back  to  the 
metallurgical  plants  to  be  worked  up  again  into  metal. 

The  fact,  also,  that  zinc  often  occurs  in  associa- 
tion with  other  metal  values  does  not  simplify  data 
as  to  ultimate  total  recoveries,  and  therefore  losses. 
In  any  particular  instance  there  exist  some  or  all  of 
the  undetermined  losses:  (1)  Hand-sorting  loss;  (2) 
concentration  or  dressing  loss;  (3)  purchase  loss;  (4) 
roasting   (calcining)   loss;    (5)   smelting  loss. 

The  first  two  need  no  comment;  knowing  them,  it 
is  possible  to  state  what  percentage  of  the  metal  mined 
is  actually  sold,  or  ready  for  the  metallurgical  side. 
All  subsequent  losses  usually  fall  to  the  lot  of  the 
reduction  or  smelting  works.  For  want  of  a  better 
name,  one  of  these  has  been  called  purchase  loss;  it 
is  not  usually  discussed  in  print;  many  people  will 
deny  its  existence;  but  since  it  does  exist,  the  writer 
does  not  see  any  reason  for  pretending  otherwise, 
though  one  may  not  quote  chapter  and  verse. 

The  fact  is  that  in  Europe,  before  the  war,  and 
perhaps  also  elsewhere,  on  exchange  of  assays  the 
sellers'  figures  were  not  always  the  true  assay  results, 
but  were  "cooked"  by  being  slightly  raised;  similarly, 
the  figures  the  purchaser  returned  might  be  also 
"cooked"  by  being  slightly  lowered. 

The  ethics  of  the  procedure  do  not  concern  these 
notes,  but  as  a  result  the  purchaser  may  on  settlement 
pay  for  values  not  present  or  he  may  get  values  with- 
out  payment — in   either   case   an   error   is    introduced. 

Calcining  and  Smelting  Losses 

The  calcining  loss  is  well  understood  and  can  with 
modern  furnaces  be  kept  down  to  a  low  figure,  but  a 
low  calcining  loss  by  itself  is  no  criterion  of  good 
work  and  must  be  taken  in  conjunction  not  only  with 
the  sulphur  contents,  but  also  with  the  actual  spelter 
recovery. 

The  smelting  losses  are  more  numerous  and  com- 
plicated and  may  be  roughly  divided  into  the  following 
classes:      (a)   Fume   escaping    into    atmosphere    from 
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condensers,  value  absorbed   by   retorts,  etc.;    (b)    zinc 
contents  of  residues  discharged  from  the  retorts. 

As  regards  the  fume  from  the  condensers,  not  much 
of  this  is  finally  lost  in  modern  practice.  There  is 
sometimes  a  loss  of  zinc  as  chloride  due  to  some  zinc 
chloride,  probably  mixed  with  byproducts,  having  been 
charged  into  the  retorts. 

There  is  still  an  absorption  of  metal  values  by  the 
retorts  and  pipes,  but  this  is  not  so  great  as  in  the 
past  on  account  of  the  introduction  of  presses  for 
making  the  retorts.  Other  numerous  minor  sources  of 
loss  occur,  including  breaking  of  retorts  and  leakage 
into  the  furnace,  etc. 

The  zinc  contents  of  the  residues  exist  in  various 
forms,  of  which  the  following  are  the  chief:  Zinc 
as  blende,  zinc  sulphide  formed  in  retort,  zinc  silicate, 
zinc  oxide  metal. 

Zinc  as  blende  is  due  to  imperfect  calcination  or 
to  the  fact  that  the  material  before  calcination  was 
too  coarsely  crushed. 

Zinc  sulphide  may  be  formed  in  the  retort  on 
account  of  the  presence  of  calcite  in  the  ore,  which, 
after  the  calcination,  probably  remains  as  calcium 
sulphate;  this  during  distillation  reacts  with  zinc 
oxide,  giving  zinc  sulphate,  which  by  means  of  the 
coal  present  is  reduced  to  zinc  sulphide,  but  not  to 
metal.  Or,  as  is  equally  probable,  the  calcium  sul- 
phate is  reduced  by  the  coal  present  to  calcium 
sulphide,  which  with  zinc  oxide  gives  zinc  sulphide. 
In  either  case  the  final  result  in  the  retort  is  zinc 
sulphide  and  not  metal.  Barium  minerals  are  as  ob- 
jectionable as  calcite  in  this  respect.  Calcination  at  too 
low  a  temperature  will  leave  zinc  sulphate  in  the 
charge,  and  this  also  will,  by  reduction  by  the  coal, 
cause  formation  of  zinc  sulphide  in  the  retort.  Sulphur 
in  the  coal  used  as  a  reducing  agent  has  a  similar  final 
effect;  that  is  to  say,  every  pound  of  such  sulphur 
will  hold  firmly  two  pounds  of  zinc. 

Calcination  at  too  high  a  temperature  also  yields 
high  zinc  in  retort  residues;  this  is  also  accentuated 
by  the  presence  of  lead  in  the  ore. 

Loss  IN  Zinc  Oxide  Prkparation 
Artificially  prepared  zinc  oxides  which  in  their 
production  have  been  roasted  at  high  temperatures 
yield  on  distillation  residues  high  in  zinc;  in  fact, 
there  is  a  distinct  relationship  between  the  tempera- 
ture of  the  roasting  and  the  zinc  contents  of  the 
retort  residues.  This  roa.sting  or  calcination  at  un- 
nece.s.sarily  high  temperatures  causes  slight  sintering, 
or  in  some  ores  almost  initial  slagging,  and  therefore 
a  lack  of  porosity;  hence  the  reduction  in  the  retort 
is  hindered  by  hick  of  exposed  surface. 

It  is  known  that  during  calcination  at  high  tem- 
peratures zinc  oxide  reacts  with  oxides  of  iron,  and 
probably  these  compounds  are  not  a.s  easily  reducible 
by  the  coal  in  the  retorts  as  the  free  zinc  oxide. 

The  zinc,  which  exists  as  oxide  in  the  retort  resi- 
dues, may  have  been  formed  when  the  retort  was 
opened,  previous  to  discharge.  On  the  other  hand, 
it  is  mo.'<t  probable  that  there  is  always  a  small  cur- 
rent of  air  getting  back  through  the  condenser  into 
the  retort  and  oxidizing  some  of  the  zinc  vapor,  and 
there  are  other  possible  means  by  which  small  quanti- 
ties of  air  m.ny  enter  the  retort. 


Any  zinc  that  exists  as  metal  in  the  residues  must 
have  condensed  from  vapor  on  account  of  "cold  spots" 
in  the  retort.  The  temperature  of  the  reduction  of 
zinc  oxide,  the  boiling  point  of  zinc  and  the  latent 
heat  of  zinc  vapor  are  well  known,  but  the  ease  with 
which  zinc  vapor  condenses  is  not  always  realized.  It 
is  well  seen  by  putting  some  zinc  into  a  small  trans- 
parent silica  flask,  adopting  the  necessary  precautions 
to  permit  air  to  leave  but  not  to  enter  the  flask,  and 
then  applying  the  necessary  heat  externally.  It  will 
be  seen  that  the  boiling  zinc  will  condense  on  any 
cool  spots  and  even  on  those  which  are  obviously  only 
a  few  degrees  lower  in  temperature  than  the  boiling 
point  of  zinc.  It  is  seen  from  this  that  by  having 
a  cool  top  to  a  retort  the  vaporized  metal  would  con- 
dense at  the  top,  fall  back  again  into  the  hotter 
zones,  be  vaporized  again,  and  again  condense  in  the 
cool  top  of  the  retort,  and  so  on.  By  this  procedure 
the  metal  contents  of  the  final  residues  would  be  in- 
creased, and  also  the  time  and  therefore  cost  of  the 
distillation  operation. 

In  modem  works  the  retort  residues  are  handled 
again  for  their  lead  and  silver,  if  any,  and  also  some- 
times for  their  zinc  contents;  so  the  retort  residues 
are  not  necessarily  a  final  loss.  In  any  case  it  is 
advisable  that  thej'  shall,  when  finally  dumped,  be 
dumped  "clean";  that  is  to  say,  not  mixed  with  bricks, 
boiler  clinker  or  any  of  the  varied  useless  rubbish 
which  is  often  available,  for  these  residues,  if  value- 
less today,  may  be  an  asset  at  some  near  date  i» 
properly  dumped.  ^ 

Many  of  the  practical  difficulties  in  the  metallurgy 
of  zinc  are  due  to  the  fact  that  the  temperature  of 
the  reduction  of  zinc  oxide  is  above  the  boiling  point 
of  zinc  metal.  The  fact  that  the  various  losses  are 
all  covered  by  the  various  purchase  formulas  does  not 
affect  the  case  that  the  losses  are  varied  and  large. 


Lead  Mining  in  Spain  1 

According  to  U.  S.  Consul  Louis  G.  Dreyfus,  Jr.,  oq| 
Malaga,  Spain,  lead  was  formerly  an  important  producti 
of  the  province  of  Malaga,  but  it  has  declined  steadily 
during  the  last  25  years,  so  that  Malaga  is  now  only  a 
shipping  port  for  the  output  of  the  mines  in  the  adjacent 
provinces  of  Jaen  and  Granada.  On  Jan.  1,  1917.  (lui-e 
were  72  active  lead  mines  in  Jaen,  which  produced 
105,884  metric  tons  of  lead  in  1916.  At  the  same  date, 
in  Granada,  there  were  eight  lead  mines,  with  a  produce 
tion  of  1915  tons.  Jaen  produced  more  of  the  metal 
than  any  other  province  in  Spain — about  40'"r  of  th^ 
total  for  the  kingdom. 

During  1910  there  were  15  plants  for  the  reduction  o^ 
lead  ores  in  Spain,  employing  3580  laborers  and  turninj 
out  147,407  tons  of  the  metal.  In  the  province  of  Jaeil 
were  three  plants,  employing  1329  laborers  and  pro- 
ducing 59,230  tons  of  pig. 

Cu.stoms  statistics  indicate  that  the  exports  of  ar- 
gentiferous lead  from  Spain  in  1916  were  21.497  tons, 
of  which  176  were  exported  from  Malaga.  In  the  same 
year  151.848  tons  of  low-grade  lead  in  pigs  were  ex- 
ported from  Spain.  Malaga's  share  of  this  was  65,458 
tons,  of  which  .39.131  went  to  Great  Brit-ain;  18.301  to 
France;  3193  to  Italy:  3162  to  Argentina;  751  to  Hoi-  • 
land;  417  to  Portugal,  and  603  to  Russia. 
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Status  of  Flotation -Patent  Litigation 


By  R.  C.  CANBY* 


Revieiv  of  flotation-patent  litigation  with  special 
reference  to  the  decisions  in  the  Miayni,  Hyde  and 
Butte  &  Superior  cases  in  the  higher  courts. 
"Agitation"  used  by  Hyde;  "aeration"  now  used 
by  Miami.  Author  points  out  that  Miami  in- 
fringement teas  during  experimental  period  and 
that  bubble-column  porous-bottom  machines,  such 
as  the  Callow  cell,  do  not  embody  the  "agitation 
of  the  patents,"  oivned  by  Minerals  Separation. 

TT  IS  unfortunate  for  the  clearness  of  the  situation 
that  the  majority  opinion  of  the  United  States  cir- 
L  cuit  court  of  appeals,  in  Philadelphia,  in  the  case 
'  Minerals  Separation  vs.  Miami  Copper  Co.,  was 
ichnically  for  the  plaintiff,  whereas,  in  actual  point 
'  fact,  it  was  in  favor  of  the  Miami  company  in  that 
indicates  that  its  present  milling  operations  are  not 
[fringing  the  flotation  patents  of  Minerals  Separation, 
he  opinion  referred  to  was  based  upon  a  review  of 
le  record  in  the  hearing  before  Judge  Bradford  in  the 
nited  States  district  court  in  Wilmington,  Delaware. 

Miami  Experimental  Work  Violated  Patents 

The  alleged  infringing  acts  complained  of  by  Minerals 
eparation,  in  its  bill  of  complaint,  occurred  in  experi- 
lental  flotation  tests  carried  on  before  the  time  that 
le  Miami  company  had  introduced  flotation  into  its 
:tual  commercial  operation.  The  opinion  of  the  court 
:  appeals  in  Philadelphia  was,  therefore,  confined  in  its 
ope  to  certain  experimental  investigations  and  one  form 
f  practical  operation  as  set  forth  in  the  lower-court 
;cord.  In  the  experimental  plant  there  were  three 
jxiliary  features;  namely,  a  centrifugal  pump,  a  cer- 
lin  "break  in  the  circuit"  (allowing  a  supposedly 
jitating  fall  of  the  pulp)  and  a  Pachuca  tank,  used 
)r  mixing  the  oil  into  the  pulp.  In  the  practical 
Deration,  the  centrifugal  pump  and  break  in  the  circuit 
ere  eliminated.  A  bucket  elevator  was  substituted 
)r  the  centrifugal  pump  to  raise  the  pulp  to  the  neces- 
iry  elevation.  Judge  WooUey  in  writing  the  majority 
pinion  of  the  court  found  that  these  three  auxiliary 
;eps  in  the  experimental  plant,  in  combination,  per- 
jrmed  an  agitation  of  the  pulp  which  was  in  violence 
nd  duration  a  fair  equivalent  of  the  agitation  described 
1  the  patent. 

Three  Patents  Involved  in  Miami  Case 

There  were  three  patents  involved  in  the  Miami  suit : 
[.  S.  Pat.  835,120,  covering  the  quantity  of  oil,  the 
pgree  of  agitation,  and  the  character  of  froth  pro- 
iced;  U.  S.  Pat.  962,678,  covering  the  use  of  a  mineral 
•othing  agent  in  solution;  and  U.  S.  Pat.  1,099,699,  a 
odification  of  the  second  patent  in  suit,  covering  the 
;e  of  aromatic  hydroxy  compounds  (phenol  and  cresol, 
)r  example)  without  acid  and  without  heat.  These 
itents  are  referred  to  respectively  as  "the  first,"  "the 
!Cond,"  and  "the  third  patent  in  suit." 

Consulting  metallurgist,  Wallingford,  Conn.  ;   associated  with 
iarai  Copper  Co. 


Judge  Bradford,  in  his  opinion,  decided  the  "first" 
and  "second"  patents,  with  the  exception  of  certain 
claims,  valid  and  infringed;  the  "third"  patent  he  found 
invalid.  He  considered  the  invention  disclosed  in  the 
first  patent  to  reside  simply  in  the  reduction  in  the 
quantity  of  oil,  as  compared  with  the  amount  disclosed 
in  the  prior  art.  Of  the  three  patents  in  the  Miami 
case  only  the  first  one,  U.  S.  Pat.  8-35,120,  was  involved 
in  the  Hyde  case.  The  United  States  court  of  appeals 
in  San  Francisco,  in  the  Hyde  case,  had  found  this 
patent  invalid  in  that  it  disclosed  simply  a  difference 
in  degree,  in  the  less  quantity  of  oil,  and  described 
no  different  agitation  or  character  of  product  than  al- 
ready disclosed  in  the  prior  art. 

Agitation  Used  by  Hyde;  Aeration  by  Miami 

An  important  difference  between  the  Hyde  case  and 
the  Miami  case  should  be  particularly  noted.  In  the 
Hyde  case  the  flotation  operations  under  consideration 
had  been  carried  on  in  a  machine  having  mechanical 
agitators  or  beaters,  whereas  in  ':he  Miami  case  the 
concentrating  operations  were  performed  in  the  Callow 
cell,  an  apparatus  in  which  the  necessary  aeration  is 
obtained  absolutely  independent  of  any  agitation. 

The  employment  of  the  three  auxiliaiy  features  of 
the  experimental  plant  of  the  Miami,  above  referred  to, 
in  which  Judge  Woolley  found  infringement  to  reside, 
was  merely  an  unfortunate  incident.  Between  the  time 
of  the  handing  down  of  Judge  Bradford's  opinion  and 
the  review  of  the  Miami  case  in  the  court  of  appeals 
in  Philadelphia,  the  United  States  Supreme  Court 
rendered  its  decision  in  the  Hyde  case. 

Supreme  Court  Findings  in  the  Hyde  Case 

The  Supreme  Court,  in  its  opinion,  found  that  the 
record  in  the  Hyde  case  did  disclose  not  only  a  "critical" 
amount  of  oil,  but  also  "an  agitation  greater  than  and 
different  from  that  which  has  been  resorted  to  before," 
and  "resulting  froth  concentrate  so  different  from  the 
products  of  other  processes,"  and,  therefore,  upon  a  com- 
bination of  these  three  elements  it  found  patentability. 

It  was  of  the  greatest  help  to  the  court  of  appeals 
in  Philadelphia  to  have  before  it  the  Supreme  Court 
decision  in  its  consideration  of  the  Miami  case.  This 
Supreme  Court  decision  had  been  considered  by  Minerals 
Separation  as  a  tremendous  victory.  But  when  applied 
to  the  bubble-column  mode  of  flotation,  such  as  takes 
place  in  the  Callow  porous-bottom  cell,  the  decision  is 
most  embarrassing  to  the  contention  which  Minerals 
Separation  tried,  unsuccessfully,  to  sustain. 

The  opinion  of  the  United  States  court  of  appeals 
in  the  majority  opinion  of  Judge  Woolley,  and  particu- 
larly in  its  minority  opinion,  by  Judge  Buffington,  is  as 
stated  in  the  opening  paragraph  of  this  article,  really 
in  favor  of  the  Miami,  since  the  infringing  features 
specified  in  Judge  WooUey's  opinion,  although  having 
been  in  the  experimental  plant,  do  not  constitute  a  part 
of  the  operating  plant  of  the  Miami  company,  except 
as  stated.  When  the  court  of  appeals  opinion  is  applied 
to  the  actual  concentrating  plant  of  the  Miami  com- 
pany, none  of  the  infringing  features  is  found. 
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This  article  ought  to  make  it  clear  that  the  broad 
claims  that  Minerals  Separation  is  making  to  practically 
the  whole  flotation  field  have  not  yet  been  sustained  by 
the  courts. 

Flotation  Process  Has  Advanced  Remarkably 
IN  Recent  Years 

The  flotation  process  has  developed  in  so  phenomenal 
a  manner  since  the  time  I  first  became  familiar  with 
the  subject,  that  the  prior  art  certainly,  on  the  face  of 
it,  appears  as  insignificant.  The  prior  art,  however,  is 
by  no  means  unimportant.  It  is  necessary  to  refer  to 
this  question  of  the  prior  art  not  only  in  its  relation 
to  my  entrance  into  the  work,  but  more  particularly 
as  to  just  what  were  the  circumstances  which  lead  up 
to  the  Miami  Copper  Co.'s  consideration  of  flotation. 

The  impression  which  Minerals  Separation  gives  in 
its  bill  of  complaint  is  that  the  Miami  company  took  up 
the  subject  of  flotation  sub.^equent  to  the  installation 
of  Minerals  Separation  experimental  operations  at  the 
Inspiration.  That  this  is  not  the  fact  w-as  brought 
out  in  the  testimony  at  the  trial  in  Wilmington,  which 
shows  that  I  had  been  engaged  in  carrying  out  experi- 
ments for  the  Teziutlan  Copper  Co.  for  the  purpose  of 
determining  which  would  be  the  more  advantageous, 
the  removal  of  a  Wetherell  magnetic  plant  from  the 
state  of  Chihuahua  to  Teziutlan,  or  the  introduction 
of  an  Elmore  vacuum  flotation  process  plant.  At  that 
time  the  Teziutlan  management  did  not  know  of 
Minerals  Separation  or  its  process,  and  it  was  at  my 
suggestion  that  a  part  of  the  ore  sent  to  London  was 
diverted  to  Minerals  Separation  for  testing. 

A  casual  allusion  made  by  me  to  one  of  the  officers 
of  the  Miami  Copper  Co.  as  to  tho  remarkably  inter- 
esting flotation  results  being  obtained  by  an  aeration 
method  upon  Teziutlan  ore,  led  to  an  agreement  that 
I  go  to  Miami  at  the  first  opportunity.  It  was  some 
months  before  this  could  be  arranged.  It  may  be  of 
interest  to  note  that  in  the  meantime,  and  before  the 
actual  signing  of  the  Minerals  Separation-Inspiration 
contract,  I  had  several  interviews  with  the  managing 
director  of  the  Inspiration  as  to  whether  it  might  be 
possible  to  combine  work  for  that  company  with  the 
investigation  which  I  had  agreed  to  make  for  the  Miami. 
But  the  Inspiration  signed  up  with  Minerals  Separation. 

Miami  Company's  Early  Experiments 
The  first  flotation  experiments  at  Miami  were  made 
with  an  air-compression  method,  but  this  method  was 
in  too  experimental  a  stage  to  warrant  the  delay 
necessary  for  its  development,  since  it  was  important 
to  determine  promptly  the  advantages  of  flotation  as 
compared  with  an  economical  slime-treatment  scheme 
which  had  been  already  developed  by  the  Miami  engi- 
neers. To  save  time  a  Minerals  Separation  type  of 
machine  was  built.  At  that  time  Minerals  Separation 
patent  No.  8^!">.120  was  in  the  courts,  and  its  validity 
gravely  questioned,  besides  which  it  seemed  a  rea.son- 
able  procedure  to  suMcertain  just  what  advantage  flotation 
would  have  before  entering  into  any  contract;  but  with 
tho  distinct  understanding  of  the  oflTicers  of  the  Miami 
Copper  Co.  that  they  had  no  intention  whatever  of 
evading,  in  their  actual  operations,  any  rights  which 
Minerals  Separation  might  establish. 

In  argument  before  the  United  States  circuit  court  of 
appeals,  counsel  for  Minerals  Separation  made  the  state- 


ment that  the  Miami  had  also  copied  the  Callow  cell 
from  Inspiration.  This  is  contrary  to  fact.  The  full- 
length  half-width  Callow  type  of  cell,  referred  to  in  ihe 
Wilmington  testimony,  was  built  by  me,  under  Mr. 
Callow's  instruction,  and  installed  in  the  Miami  experi- 
mental plant  some  time  previous  to  the  introduction  of 
Callow  cells  at  Inspiration. 

The  foregoing  statements  are  pertinent  in  that  they 
show  that  the  Miami  installation  resulted  directly  not 
from  Minerals  Separation,  but,  primarily,  from  the 
Teziutlan  experiments  based  upon  entirdy  distinct 
methods.  The  history  of  the  Miami  flotation  is  the 
more  important  because  of  the  tendency  of  Minerals 
Separation  to  minimize  the  prior  art  in  its  efforts  to 
make  all  flotation  appear  to  have  resulted  from  its 
patent  No.  835,120. 

Prior  Art  a  Factor  in  Considering  the  Patents 

This  view  as  to  the  unimportance  of  the  prior  art 
is  exactly  contrarj',  however,  to  the  attitude  with  re- 
spect to  the  importance  of  the  prior  art  which  licensees 
of  Minerals  Separation  had  assumed  in  its  Australian 
litigation,  in  which  litigation  it  was  itself  a  defendant 
in  an  infringement  suit  brought  by  Elmore.  In  the 
Australian  litigation  it  was  demonstrated,  for  example, 
that  the  Everson  was  a  most  efficient  process.  Jlr. 
Blount,  testifying  for  the  licensees  of  Minerals  Separa- 
tion, in  describing  the  gangue  resulting  from  his  court 
demonstration  of  the  Criley  and  Everson  process,  said: 
"Tfie  gangue  remains  at  the  bottom  almost  clean.  In 
this  particular  ore  the  gangue  happens  to  be  a  very 
white  one,  and  it  is  very  striking  to  the  eye  to  see 
the  original  black  ore  converted  into  an  almost  perfectly 
white  residuum,  and  the  thick  scum  of  the  sulphurets 
at  the  top  of  the  water." 

What  description  of  the  process  claimed  by  Minerals 
Separation  could  be  more  exact?  Then  there  is  also  a 
more  complete  description  of  agitation  froth  in  the 
Calif ornia  Journal  of  Technology,  November,  1903,  than 
anything  given  in  patent  No.  835,120.  Practically  no 
prior-art  installation  is  to  be  observed  in  the  United 
States.  One  must  go  abroad  for  examples  of  metal 
lurgical  installation,  there  being  a  sufficient  array  i 
Australia. 

But  in  examining  the  flotation  development  in  the 
United  States,  one  is  struck  by  the  impress  of  the  in- 
dependent American  metallurgist  upon  this  art.  Not- 
withstanding this,  and  in  spite  of  the  decree  of  the 
United  States  Supreme  Court  and  that  of  one  of  out 
ablest  courts  of  appeal.  Minerals  Separation  is  ap- 
parently still  claiming  the  flotation  field. 

It  should  be  particularly  noted  that  the  Supreme 
Court  allowed  the  validity  of  the  first  patent  in  suit. 
No.  835,120,  for  a  distinct  proce.ss,  having  an  agitation 
of  definite  violence  and  duration,  in  the  presence  of 
less  than  H,  of  oil,  and  that  the  Supreme  Court 
has  not,  therefore,  at  all  admitted  the  theory  of  Judg^ 
Bradford,  that  patentability  resided  in  the  mere  re« 
duction  of  oil. 

Practical  Developments  of  American  Engineers 

It  would  encroach  too  much  on  available  space  in  the 
Journal  to  de.scribc  fully  how  absolutely  Minerals  Sep- 
aration adhered  to  its  definite  type  of  machine,  evet 
to  the  minutest  detail,  and  to  its  manner  of  operating 
until  the  competition  of   independent  American  engi- 


■4 


jjecemoer  i,  rJii 


HiJNGlINlUEKlJNG  AND  MINING  JOURNAL 


953 


neers,  in  the  development  of  their  much  more  practical 
methods,  was  encountered. 

Look,  for  example,  at  the  equipment  of  the  Inspira- 
tion mill,  which  was  the  first  installation  of  importance 
undertaken  by  Minerals  Separation  in  the  United  States. 
The  original  experimental  plant  contained  a  small 
agitation-type  machine  of  about  50-ton  capacity.  Fol- 
lowing this  was  the  600-ton  experimental  plant,  which 
had  originally  an  eight-compartment  full-size  Minerals 
Separation  (Hoover)  type  agitation  froth  machine,  fol- 
lowed by  another  of  twelve  compartments  and  subse- 
quently a  so-called,  subaeration-type  agitation  froth 
machine. 

Contemporarily,  at  several  different  plants,  as  v/ell  as 
at  the  Inspiration  test  plant,  experiments  were  being 
made  with  the  Callow  and  other  aeration  machines.  In 
fact,  while  Minerals  Separation  was  experimenting 
with  its  process,  flotation  was  developing  more  success- 
fully along  other  lines  than  those  employed  by  that 
company,  as  may  be  judged  from  the  ultimate  flotation 
equipment  of  the  Inspiration  mill,  which  consisted  of 
"four  units  with  Callow  machines;  13  units  with  In- 
spiration type  machines;  and  one  unit  with  Minerals 
Separation  machines." 

This  proportion,  only  one  unit  of  Minerals  Separation 
machines  in  a  total  of  18  units  in  the  finally  completed 
mill,  well  illustrates  how  proportionately  greater  has 
been  the  contribution  of  the  independent  American 
engineer  in  the  development  of  flotation.  Therefore  one 
may  well  dispute  the  right  to  proprietorship  which  the 
British  company  claims,  since  its  method  was  actually 
superseded  by  something  superior  before  it  could  com- 
pletely demonstrate  its  economic  feasibility.  H.  Kenyon 
Burch,  quoted  above,  says  that  only  one  unit  of  Inspira- 
tion mill  has  Minerals  Separation  machines.  Minerals 
Separation  claims  that  all  of  the  machines  are  operating 
under  its  process,  whether  they  are  mechanical-agitation 
or  air-bubble  type,  which  claim  is  not  indicated,  however, 
by  the  subsequent  opinion  of  the  circuit  court  of  appeals 
in  the  Miami  case. 

The  Reasons  for  the  Anaconda  Contract 

In  the  presentation  of  its  case,  in  the  Miami  trial. 
Minerals  Separation  laid  no  little  stress  upon  the 
"acquiescence"  indicated  by  the  fact  that  the  Inspira- 
tion, at  first  under  its  original  contract,  and  subse- 
;iuently  under  the  Anaconda  contract  and  supplemental 
agreement,  pays  royalty  on  the  tonnage  of  all  of  the  mill 
inits,  regardless  of  the  type  of  machine. 

It  might  appear,  if  one  went  into  it,  that  there  was 
'good  business"  in  this  Anaconda  contract.  One  of 
;he  Anaconda  subsidiaries,  the  Inspiration,  was  already 
jnder  an  irrevocable  contract  to  pay  the  regular 
Minerals  Separation  royalty,  so,  as  was  brought  out  in 
:ross  examination  in  the  Miami  suit,  it  was  not  only 
partially  a  form  of  insurance,  but  may  well  have  been 
ivorth  $300,000  to  release  this  subsidiary  company  from 
its  existing  Minerals  Separation  contract,  for  the  benefit 
jf  the  lower  royalty  of  the  sliding  scale  of  the  Anaconda 
"supplementary  agreement." 

The  Anaconda  contract  and  supplementary  agree- 
ment may  be  criticised  from  many  angles,  but  one  cannot 
Dut  notice  that  its  "acquiescence"  is  dependent  solely 
jpon  the  Supreme  Court's  "final  decision"  in  the  Hyde 
;ase.  rather  than  upon  any  subsequent  decision  of  the 


Supreme  Court  affecting  the  patents  at  issue.  But,  if 
one  considers  all  of  the  conditions  involved,  it  certainly 
lessens  materially  the  force  of  the  Anaconda  contract 
as  an  instance  of  "acquiescence." 

I  mention  this  matter  of  acquiescence  somewhat  at 
length,  because  such  acquiescence  has  considerable 
weight  not  only  with  the  court  to  whom  it  is  addressed, 
but  more  especially  with  the  mining  public  as  a  whole. 
The  mining  public  should  pause  and  find  just  where  it 
stands.  It  should  consider  what  danger  there  is  of 
doing  an  injustice,  on  the  one  hand,  or  of  too  readily 
acquiescing  in  an  injustice  to  itself,  on  the  other  hand. 

All  metallurgists  give  due  credit  to  that  group  of 
gentlemen,  composing  Minerals  Separation,  who  were 
astute  enough  to  perceive  the  necessity  of  developing  the 
ore-dressing  problem  along  what  are  certainly  unique 
lines.  They  were,  however,  unfortunate  in  their  choice 
of  the  Cattermole  process.  So  occupied,  indeed,  was 
their  vision  with  this  unpromising  process  that  they 
entirely  lost  sight  of  already  existing  flotation,  so  that 
when  one  of  their  investigators  accidentally  produced 
proper  conditions  for  flotation  of  the  sulphide,  they 
immediately  acclaimed  a  new  and  wonderful  discovery, 
disregarding  what  had  been  disclosed  previously  in  the 
field  of  flotation,  and  claimed  as  the  cause  of  the  sup- 
posedly novel  result  the  one  thing  upon  which  they  had 
happened  to  be  at  the  time  experimenting;  that  is,  the 
reduction  in  quantity  of  oil. 

Different  Factors  Emphasized  in  Prosecuting  the 
Hyde  and  Miami  Cases 

How  completely,  also,  in  the  minds  of  the  inventors 
the  process  depends  upon  the  violence  and  the  duration 
of  agitation,  as  well  as  upon  the  proportion  of  oil,  is 
shown  in  both  opinions  of  the  court  of  appeals,  but  is 
particularly  emphasized  by  Judge  Buffington  in  the 
minority  decision  in  the  United  States  circuit  court  of 
appeals  in  the  Miami  case.  This  dependence  upon 
violence  and  duration  of  agitation,  and  permanence  of 
froth,  was  particularly  dwelt  upon  by  the  plaintiff  in  the 
Hyde  case  as  distinguishing  the  patent  in  suit.  No. 
835,120,  from  the  prior  art.  It  was  agitation,  violent 
agitation,  of  a  violence  never  before  dreamed  of.  But 
in  the  Miami  case,  before  the  court  in  Wilmington, 
plaintiff's  attitude  was  different.  In  this  case  the 
minute  quantity  of  oil  was  claimed  as  eft'ecting  the 
result,  and  Judge  Bradford  gave  as  his  decision  that 
the  reduction  in  the  amount  of  oil,  as  compai-ed  with 
that  of  the  prior  art,  constituted  invention,  and  upon 
this  basis  sustained  the  patent. 

It  was  the  record  in  the  Hyde  case,  however,  which 
was  before  the  Supreme  Court,  and  upon  that  record, 
and  its  insistence  upon  violence  of  agitation  and  per- 
manence as  a  characteristic  of  the  froth  produced  by 
the  process,  that  the  Supreme  Court  found  invention 
to  reside  in  a  combination  of  these  elements  with  the 
"critical"  quantity  of  oil. 

This  interpretation  of  its  patent  was  vehemently 
opposed  by  counsel  for  Minerals  Separation  before  the 
court  in  Philadelphia.  The  patent  was  so  construed 
and  sustained  by  the  decision  of  the  circuit  court  of 
appeals  in  the  Miami  case,  however.  An  agitation  of 
the  requisite  violence  and  duration  was  found  in  three 
auxiliary  devices  of  the  Miami  experimental  plant; 
namely,  a  centrifugal  pump,  a  certain  "break  in  the 
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circuit,"  and  a  Pachuca  tank,  which  was  u.sed  as  a 
mixer  of  the  oil  with  the  pulp.  In  the  installation  in 
which  the  bucket  elevator  had  been  substituted  for  the 
centrifugal  pump,  and  in  which  there  was  no  break 
in  the  circuit,  the  court  found  "the  agitation  of  the 
patent"  in  the  Pachuca  tank. 

Incomplete  Evidence  Before  the  Supreme  Court 

The  Supreme  Court  of  the  United  States  had  found 
a  novel  degree  of  agitation,  greater  than  theretofore 
known,  which  produced  a  permanence  of  froth,  of  a 
character  not  theretofore  known,  and  the  use  of  a 
critical  amount  of  oil.  There  was  no  testimony  in  the 
Hyde  record  to  .show  that  greater  quantities  of  oil 
than  the  "critical"  amount  could  he  used  successfully 
in  the  actual  mill.  It  would  now  appear  that  the 
Supremo  Court  was  misled  by  this  record,  since 
numerous  plants  are  successfully  using  oil  far  in  excess 
of  the  minute  quantity  characteristic  of  the  claimed 
process,  and  slightly  in  excess  of  the  limit  named  by 
the  patent,  1  per  cent. 

In  the  most  recent  litigation,  the  Butte  &  Superior 
case,  argued  before  the  United  States  district  court 
at  Butte.  Mont.,  one  finds  Minerals  Separation  taking 
again  an  entirely  new  and  different  attitude.  Confronted 
as  it  now  is  by  so  many  actual  metallurgical  opera- 
tions in  which  oil  in  excess  of  k;  was  being  success- 
fully used,  it  took  precisely  the  position  which  its 
opponents  had  always  argued  in  every  prior  case,  and 
which  Minerals  Separation  has  denied  in  every  prior 
case;  namely,  that  "oil"  used  in  any  excess  over  that 
"which  is  attached  to  the  metalliferous  content  of  the 
concentrates"  is  "wasted,"  "unutilized,"  "and  might  just 
as  well  flow  dowm  the  outside  of  the  machine."  This  is 
the  exact  opposite  to  what  Minerals  Separation  at- 
torneys argued  before  the  Supreme  Court,  in  the  Hyde 
case,  and  absolutely  contrary  to  the  contention  upon 
which  the  Supreme  Court  sustained  the  patent,  and 
found  the  eflicacy  of  the  "critical  quantity"  of  oil. 
Flotation  Takes  Place  in  Modified  Water 

In  litigation  certain  assumptions  of  theories  as  to 
the  underlying  causes  of  flotation  have  been  advanced 
by  one  side  or  the  other,  as,  for  example,  in  the  Miami 
case,  the  moving-picture  film  of  bubble-holder  experi- 
ments in  the  Wilmington  court,  by  the  plaintiff,  with 
the  object  of  showing  a  different  degree  of  attachment 
of  air  bubbles  for  sulphide  with  large  amounts  and 
minimum  amounts  of  oil.  The  Miami  company  con- 
tended that  flotation  takes  place  in  "modified  water"; 
that  is,  water  having  a  contaminant  which  reduces  its 
-surface  tension,  with  the  idea  of  illustrating  that  all 
of  the  various  prior-art  processes,  as  well  as  that  of 
the  patent  in  suit.  No.  8.3.5,120,  were  fundamentally 
identical,  all  being  dependent  upon  the  same  underlying 
principle;  that  it  is  the  modifying  of  the  surface  tension 
that  is  necessary,  and  that,  having  added  sufficient 
contaminant  to  modify  the  surface  tension,  any  excess, 
more  or  less,  of  the  contaminant  or  modifying  agent, 
is  immaterial,  apart  from  the  ciuestion  of  economy. 

I  have  been  greatly  impressed  by  the  fact  that  since 
the  Miami  case  wafl  argued  in  Wilmington  a  number 
of  papers  have  been  written  by  professors  and  instruc- 
tors in  our  technical  .schools  discussing  the  underlying 
principles  of  flotation.  These  papers  were  prepared 
in  the  laboratories  of  the  technical  schools,  the  authors 


being  unbiased  by  any  particular  interest  and  untram- 
meled  by  the  necessity  of  sustaining  a  particular  theor>', 
and  yet  none  of  these  writers  has  found  the  "critical 
quantity"  of  oil.  At  the  hearing  of  the  Butte  & 
Superior  case  before  the  district  court  in  Butte,  several 
testified  as  to  their  methods  of  investigation,  and  repro- 
duced their  demonstrations  before  the  court. 

The  Famous  Claim  12  Rejected  by  Patent  Office 
Now,  Minerals  Separation,  which  inadvertently  stum- 
bled upon  a  flotation  result  in  its  investigation  of  a 
process  in  which  the  preferential  affinity  of  an  actual 
oil  for  sulphide  surfaces  is  the  essential  feature,  took 
this  impractical  process  and  applied  the  supposed  dis- 
covery to  it  and  patented  it  as  an  improvement  upon  or 
a  development  from  the  Cattermoie  process,  whereas 
the  process  is  of  the  previously  existing  art.  These 
gentlemen  consequently  state  that  their  flotation  process 
is  also,  in  some  way,  the  result  of  the  preferential 
affinity  of  oil  for  sulphide.  It  is  true  that  Everson, 
among  others  in  the  prior-art  patents,  had  the  same 
crude  idea  as  to  preferential  affinity.  It  must  be  re- 
membered that  flotation  was  not  new  at  the  time  of 
the  alleged  discovery.  It  was  known,  and  had  been 
known  for  many  years.  Therefore  it  was  necessarj', 
in  order  to  control  the  process,  that  the  company  should 
devise  some  new  feature  to  distinguish  what  it  claimed 
as  its  new  method  of  flotation  from  flotation  as  already 
known.  In  applying  for  its  United  States  patent,  I 
Minerals  Separation  included  this  claim:  i 

12.  The  process  of  concentrating  powdered  ore  which 
consists  in  separatinp:  the  minerals  from  gangue  by  coating 
the  minerals  with  oil  in  water  containing  a  fraction  of  f' 
oi  oil  in  the  ore,  and  recovering  the  oil-coated  mineral. 

The  file  wrapper  in  the  United  States  Patent  Office 
shows  that  this  claim  was  rejected  upon  the  ground  1 
that  it  expressed  "merely  a  difference  of  degree"  over  1 1 
prior  patents,  Nos.  763,260  and  793,808.  Following  ' 
this  action  by  the  Patent  Oflice,  Sulman,  Picard,  and 
Ballot  cancelled  the  claim  so  rejected.  Claim  12  was 
the  only  claim  then  in  the  application  that  did  not 
specifically  and  explicitly  call  for  the  formation  of  a 
froth,  and  following  the  cancellation  of  this  claim,  the 
patent  was  granted,  every  claim  in  the  issued  patent 
specifying  in  explicit  terms  agitation  and  the  formation 
of  a  froth,  as  the  process  covered  by  the  patent.  It 
should  be  most  carefully  noted  that  this  is  true  also  of 
patents  Nos.  962,678  and  1,099,699,  the  second  and  third 
patents  in  the  Miami  suit,  each  claim  of  which  calls  for 
agitation  to  produce  a  froth. 

Having  been  denied  patentability  of  a  claim  "express- 
ing merely  a  difference  of  degree,"  it  was  incumbent 
upon  the  plaintiff,  in  the  Hyde  case,  to  particularly  and 
most  forcefully  dwell  not  only  upon  the  degree  and 
violence  of  agit-^tion,  but  upon  the  peculiar  character- 
istic of  the  froth  produced  by  its  process.  The  United 
SJates  circuit  court  of  appeals  in  San  Francisco  did 
not  find  that  patent  No.  835,120  di.sclosed  a  greater 
degree  of  agitation  or  a  different  character  of  froth 
from  that  shown  in  the  prior-art  patents.  The  United 
States  Supreme  Court,  however,  reversed  the  San 
F'rancisco  court,  not  on  a  (juestion  of  law.  but  of  fact, 
rt  found  that  the  record  did  di.sclo.se  greater  agitation 
.ind  a  characteristically  permanent  froth. 

In  the  Miami  ca.se,  however,  a  new  set  of  conditions 
cxi.Hts.     There  is  neither  violent  agitation  to  produce  a 
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froth,  nor  the  permanence  of  frotn,  which  had  been 
declared  to  be  characteristic  of  the  patent,  No.  835,120, 
as  it  was  presented  to  the  United  States  Supreme  Court 
and  as  now  definitely  defined  by  that  court. 

It  would  occupy  too  much  space  to  follow  the  com- 
plete change  of  attitude  of  Minerals  Separation  during 
the  progress  of  the  hearing  before  the  Wilmington  court. 
As  the  case  proceeded.  Minerals  Separation  changed 
its  position  until  the  violence  of  agitation  of  the 
process,  as  set  forth  in  the  Hyde  case,  was  so  modified 
as  to  meet  the  results  arising  from  the  gentle  ebulli- 
tion of  bubbles  through  a  porous  medium,  a  condition 
no  more  violent  than  that  which  is  produced  in  a  glass 
of  carbonated  water. 

Statements  as  to  Froths 

Then  before  the  United  States  circuit  court  of  appeals 
in  Philadelphia  the  following  most  remarkable  state- 
ment of  the  contention  of  Minerals  Separation  was  made 
by  counsel  for  plaintiff  in  closing  his  opening  argument: 

Whenever  our  modifying  agent  is  used,  a  person  in- 
fringes who  gets  air  into  the  pulp  in  any  fashion  and 
agitates  the  mixture  by  any  means  to  a  sufficient  extent  to 
cause  the  mineral  particles  to  attach  themselves  to  air 
bubbles  and  rise  therewith  above  the  top  of  the  mixture 
in  a  collection  of  bubbles  and  metal  particles,  to  wit — froth. 

As  -Judge  Gray  so  aptly  remarked  in  his  argument, 
he  did  not  know  how  much  of  the  "midnight  oil"  had 
been  consumed  in  writing  so  carefully  prepared  a  propo- 
sition, but  it  was  certainly  not  a   "minute  quantity." 

Compare  with  the  above  the  following  description  of 
the  froth  of  the  process  as  given  by  Mr.  Sulman,  one 
of  the  patentees  of  No.  835,120,  when  asked  to  state 
his  distinction  between  the  froth  or  scum  which  was 
referred  to  in  the  patent  in  suit  No.  835,120,  and  that 
of  patent  No.  793,808,  which  in  Judge  Bradford's 
opinion  is  stated  as  being  the  process  used  by  the  Miami 
Copper  Co.: 

A — I  have  already  described  the  froth  produced  in  the 
patent  in  suit  as  being  of  a  very  dense,  coherent  and  thick 
deposit.  The  floating  concentrate  obtained  in  patent  793,- 
808,  on  the  other  hand,  was  very  feeble  and  tender  in  char- 
acter, the  very  reverse  of  coherent  and  persistent  and  was 
of  such  a  nature  that  extreme  care  had  to  be  used  in  its 
collection. 

Could  two  attitudes  be  more  at  variance  than  this 
contention  of  counsel  as  to  what  is  the  process  of  patent 
No.  835,120,  and  that  of  one  of  the  joint  patentees,  who 
should  surely  have  known  what  the  process  really  is? 
However,  it  was  upon  such  testimony  as  that  of  Mr. 
Sulman,  given  above,  that  the  United  States  Supreme 
Court  was  led  to  find  novelty  in  the  character  of  the 
froth. 

These  patentees  then  come  before  the  Philadelphia 
court,  and  repudiate  this  character  of  froth.  They, 
in  this  case,  practically  ask  for  the  reinstatement  of 
original  claim  12,  which  was  properly  denied  and  which 
they  themselves,  thereafter,  abandoned  to  the  use  of 
the  mining  public  of  the  United  States,  and,  as  Judge 
Gray  again  so  aptly  says,  making  thereby  a  contract 
with  the  people  of  the  United  States,  which  contract 
they  now  attempt  to  break. 

Attitxjde  of  Courts  on  the  Agitation  Froth  Process 

The  quotations  from  the  testimony  of  experts  or  the 
arguments  of  counsel,  while  enlightening,  are  not  so 
important,  now  that  we  have  the  opinions  of  the  United 


States  Supreme  Court  and  the  United  States  circuit 
court  of  appeals  as  a  guide.  The  decision  of  the  Su- 
preme Court,  which  is  based  upon  the  record  in  the 
Hyde  case,  absolutely  limits  the  Minerals  Separation 
flotation  process  to  what  is  generally  known  as  the 
agitation  froth  process,  having  "an  agitation  greater 
than  and  different  from  that  which  had  been  resorted 
to  before,"  and  a  "resulting  froth  concentrate  so  dif- 
ferent from  the  product  of  other  processes."  The 
decisions  of  the  United  States  circuit  court  of  appeals 
in  Philadelphia,  both  majority  and  minority  opinions, 
would  unquestionably  place  any  partly  mechanical 
violent-agitation  froth  process,  with  less  than  l^c  of 
oil,  within  the  scope  of  the  patents. 

It  is  possible  that  patent  No.  835,120  may  come  before 
fhe  Supreme  Court  again  in  a  subsequent  case,  with  a 
record  having  new  matter  of  importance,  such,  for 
example,  as  the  California  Journal  of  Technology,  with 
its  description  of  the  agitation  froth  process  much  more 
clearly  stated  than  is  done  in  the  patent  itself.  But 
for  the  immediate  present,  and  for  some  time  to  come, 
if  not  for  the  life  of  the  patents,  no  one  can  use 
the  violent-agitation  froth  process  with  the  "critical 
amount"  of  agent  without  danger  of  coming  within 
the  scope  of  the  patent,  unless  possibly  by  the  use  of 
some  agent  not  in  the  present  groups  enumerated  by 
the  Minerals  Separation  patent.  There  are  such  already 
known,  however,  strange  as  it  may  seem  that  anything 
could  possibly  have  been  left  out  of  the  lists  of  oils 
and  frothing  agents  so  carefully  compiled  by  Minerals 
Separation. 

When,  however,  one  comes  to  the  bubble-column  form 
of  flotation  apparatus,  with  which,  as  previously  stated, 
17  out  of  18  units  of  the  Inspiration  mill,  as  well  as 
a  large  number  of  other  American  flotation  plants,  are 
operated,  a  different  proposition  is  presented. 

Bltbble-Column  M.\chines  Are  Claimed  To  Be 
Without  the  Scope  of  the  M.  S.  Patents 

These  bubble-column  machines,  the  Callow-type  ma- 
chine, the  Inspiration-type  machine,  etc.,  are  not 
agitation  froth  machines,  and  therefore  do  not  come 
within  the  scope  of  any  of  the  patents,  Nos.  835,120, 
962,678  and  1,099,699,  as  these  patents  were  defined 
by  the  United  States  circuit  court  of  appeals  in  Phila- 
delphia in  the  Miami  decision  or  as  No.  835,120  was 
defined  by  the  United  States  Supreme  Court  in  the 
Hyde  case.  When  these  decisions  in  their  relation  to 
the  bubble-column  operations,  such  as  the  Callow  cell, 
for  example,  are  considered,  the  question  becomies  solely 
whether  the  result  produced  in  the  porous-bottom  cell 
is  the  effect  of  agitation.  I  consider  that  it  has  been 
established  that  this  is  not  the  case,  and  that  such  a 
porous-bottom,  bubble-column  cell  itself,  therefore,  oper- 
ates entirely  outside  of  the  scope  of  these  patents. 

It  is  unfortunate  for  the  clearness  of  its  majority 
opinion  that  the  court's  attention  was  so  firmly  fixed 
upon  the  percentage  of  oil  used  in  the  final  demonstra- 
tion by  the  Miami  company;  this  demonstration  was  in 
fact  made  to  controvert  the  claim  of  opposing  counsel 
that  the  "spiral-coil"  apparatus  could  not  operate  with 
so  high  a  percentage  of  oil.  With  that  idea  principally 
in  mind,  the  court  did  not  sufficiently  observe  the  pre- 
paratory details,  in  which  the  mixing  of  the  oil,  so  as 
to    absolutely   preclude   any    suggestion    of   agitation. 
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was  a  clearly  demonstrated  feature.    But  after  all,  that 
is  immaterial,  since  the  court  in  it.s  decision  says: 

If  the  only  agitation  to  which  the  pulp  is  subjected  (after 
such  agitation  as  in  the  prior  art  was  necessary  to  mix  the 
oil  and  the  ore)  was  the  agitation  of  the  Callow  cell,  we 
would  not  say  that  tliat  agitation  amounted  to  or  was  the 
equivalent  of  the  violent  agitation  of  the  patent  disclosure 
and  constituted  infringement;  but  in  the  process  we  are 
considering  and  upon  which  the  decree  which  we  are  re- 
viewing was  based,  the  Callow  cells  were  not  the  whole 
process,  but  were  merely  the  last  of  four  distinct  parts  of 
the  process,  the  other  three  being  the  process  of  the  patent 
or  its  fair  equivalent. 

Callow  AEration  Not  of  "Characteristic  Violence" 
Could  any  sentence  be  framed  to  more  completely 
state  that  the  Callow  cell,  even  when  preceded  by  a 
considerable  degree  of  agitation,  "that  of  the  prior  art 
for  mixing  pulp  and  oil,"  is  not  an  operation  of  the 
patent? 

But  furthermore  the  decision  says: 
It  is  equally  true  that  in  this  fourth  step  aeration  is 
direct,  and  is  not  the  result  of  or  caused  by  agitation.  On 
the  contrary,  agitation  results  from  aeration,  and  such  agi- 
tation, though  present  in  some  measure,  is  not  even  approxi- 
mately of  the  violence  and  duration  of  the  agitation  of  the 
patent.  The  operation  of  the  Callow  cell  certainly  possesses 
these  distinguishing  features  from  the  operation  of  the 
process  where  aeration  is  caused  by  agitation. 

This  again  is  a  most  clear  statement  and  the  court, 
somewhat  preceding  these  paragraphs,  handed  down  a 
general  and  broad  enunciation  as  follows: 

It  is  clear  that  if  the  defendant  practiced  the  process  of 
the  patent  and  obtained  a  different  result,  or  if  it  practiced 
a  different  process  and  obtained  the  same  result,  it  did  not 
infringe. 

The  application  of  this  broad  enunciation  would  mean 
that  if  up  to  the  point  where  the  pulp  enters  the  Callow 
cell  it  had  been  subjected  to  "such  agitation  as  in  the 
prior  art  was  necessary  to  mix  oil  and  ore"  there  would 
be  no  such  an  infringement  as  Judge  Woolley,  in  his 
opinion,  found  in  the  Miami  experimental  plant.  Such 
prior-art  agitation  would  not  be  that  of  the  patent, 
which  agitation  the  Supreme  Court  found  to  be  an 
"agitation  greater  than,  and  different  from,  that  which 
had  been  resorted  to  before,"  and  therefore  not  that 
of  the  prior  art.  But,  more  than  this,  the  broad 
enunciation  sets  forth  that  even  were  this  agitation 
actually  that  of  the  patent,  if  it  did  not  produce  the 
result  of  the  patent  it  would  not  be  infringement.  A 
mere  opinion  as  to  the  comparative  violence  of  different 
agitations  is  necessarily  vague.  But  the  decision  names 
something  absolutely  definite  and  su.sceptible  of  positive 
demonstration.  If  the  pulp  which  enters  the  Callow  cell, 
when  brought  under  the  proper  conditions,  does  not 
perform  the  "result,"  that  is,  the  separation  of  the 
process  of  the  patent,  there  is  no  infringement. 

Subsequent  Assays  Showed  No  Beneficial  Results 
FROM  Use  of  the  Pachuca  Tank 

Unfortunately  there  were  no  a.ssays  accompanying  the 
demonstration  made  in  the  presence  of  the  plaintiff's 
experts  at  the  Miami  experimental  plant.  The.se  ex- 
perts took  a  full  .set  of  samples,  of  which  duplicates 
were  held  by  the  Miami  company  but  not  a.ssayed.  Nor 
were  the  a.s.says  of  plaintiff's  samples  brought  forward. 
A  few  days  subsequently,  however,  the  same  experi- 
ment of  cutting  out  the  Pachuca  tank  was  repeated, 
and  may  .suggest  why  Minerals  Separation  did  not  bring 
f onward  its  assays  of  the  samples;  the  assays  of  this 


experiment  are  contained  in  defendant's  exhibit  No.  46 

in  the  Miami  case  and  are  as  follows: 

Grab  samples  of  concentrates  and  tailings  were  taken 
under  normal  conditions  (that  is,  with  the  Pachuca  in  oper- 
ation).    The  samples  assayed  as  follows: 

Tailings         =    0.54"^   Total  Cu. 

Tailings         =    0.43''   Oxide  Cu. 

Tailings         =    0.11'"'    Sulphide  Cu. 

Concentrate  =  42.52"'   Cu. 
Grab  samples  taken  after  the  Pachuca  had  been  stopped 
for  45  minutes.     The  samples  assayed: 

Tailings         =    0.57  ^^   Total  Cu. 

Tailings         =    0.43"-   Oxide  Cu. 

Tailings         =    0.14^'   Sulphide  Cu. 

Concentrate  =  'I6.60"c  Cu. 

These  assays  show  clearly  that  the  stopping  of  the 
Pachuca  made  no  difference  in  results. 

Pa?h>xa  Tank  Ultimately  Abandoned  at  Miami 
The  court  refers  to  the  experiment  made  in  the  oper- 
ating unit  of  the  Miami  mill  in  which,  during  an  eight- 
hour  shift,  results  were  actually  better  in  that  half  of 
the  unit  in  which  the  Pachuca  was  not  operating.  The 
court  was  impressed,  however,  by  the  fact  that  the  use 
of  the  Pachuca  was  resumed  at  the  close  of  the  test. 
What  the  court  designates  as  the  "fourth  process"  is 
most  interesting,  and  it  is  unfortunate  that  that  was  not 
properly  in  record  as  evidence. 

The  demonstration  referred  to  in  the  Philadelphia 
decision  as  the  "third  process"  was  made  at  my  instance, 
as  I  telegraphed  the  management  at  Miami  to  have 
this  test  made,  after  hearing  the  testimony  of  plaintiff's 
witnesses  who  had  visited  the  Miami  experimental  plant 
as  to  the  apparently  important  presence  of  "agitation 
froth"  in  the  Pachuca,  the  quantity  of  which  they 
apparently  honestly  overestimated.  The  subsequent 
abandonment  of  the  Pachuca  mi.^ers  naturally  followed 
such  a  demonstration  as  that  described  as  the  "third 
process,"  but  unfortunately  the  fact  that  the  Pachucas 
had  been  abandoned  was  not  in  the  record,  and  was 
therefore  not  a  matter  proper  f  r  consideration.  It  is, 
however,  a  most  convincing  demonstration  of  the  abso- 
lute absurdity  of  Minerals  Separation  contention  as  to 
the  function  of  a  Pachuca  mixer. 

"Agitation  of  the  Patents"  Not  Embodied  in 
Callow  Cell 

As  to  this  agitation,  no  sentences  could  be  more 
clearly  worded  to  state  emphatically  that  the  operation 
of  the  Callow  cell  is  not  the  agitation  of  the  patents 
in  suit  than  those  in  the  majority  opinion  of  the  court, 
as  written  by  Judge  Woolley  and  already  quoted.  In 
writing  the  minority  opinion  of  the  court,  Judge  Buffing- 
ton  says,  in  conclusion: 

I  would  hold  that  the  step  of  the  process,  "agitating  the 
mixture  until  the  oil-coated  mineral  matter  forms  into  a 
froth,"  meant  the  novel  air-entraining  agitation  which  the 
patentees  disclose,  and  did  not  cover  the  novel  air-releasing 
agitation  which  the  defendants  disclose. 

Moreover,  Judge  Woolley  says,  in  the  majority  opinion 
of  the  court: 

But  in  the  process  we  arc  considering,  and  upon  which  the 
decree  we  are  reviewing  was  based,  the  Callow  cells  wire 
not  the  whole  process,  but  were  merely  the  last  of  four 
distinct  parts  of  the  process,  the  other  three  being  the 
process  of  the  patent  or  its  fair  equivalent. 

This  is  an  absolutely  clear  statement  that  it  was  "th« 
other  three"  parts  of  the  proce.ss.  the  centrifugal  pump, 
the  "break  in  the  circuit"  and  the  Pachuca  tank,  and 
not  the  Callow  ce'ls.  ihe  fourth  sipp,  which  were  "the 
process  of  the  patent  or  its  fair  equivalent." 
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Looking  back  to  the  time  of  the  supposed  "discovery" 
of  the  process  set  forth  in  patent  No.  835,120,  it  will 
be  noted  that  the  disclosures  in  the  flotation  art  were 
already  too  numerous  to  admit  of  anything  really  basic 
being  claimed. 

The  Discovery  of  the  "Minute  Qu.^ntity  of  Oil" 

The  minute  quantity  of  oil,  less  than  I'^o,  as  compared 
with  Everson,  seemed  phenomenal,  but  not  so  when  com- 
pared with  the  "Froment  instructions,"  which  these  in- 
ventors already  had  in  their  possession.  The  "Froment 
instructions"  were  the  instructions  which  Froment  sent 
to  Mr.  Ballot  and  his  associates  at  the  time  they  pur- 
chased the  Froment  patent.  The  information  given  was 
not  public  information,  in  the  sense  that  it  had  been 
published,  but  it  was  information  given  to  the  patentees 
of  patent  No.  835,120. 

The  Cattermole  patent  literally,  if  rot  actually,  dis- 
closed a  less  amount  of  oil  than  detailed  in  No.  835,120 
if  one  considered  its  use  upon  such  low-grade  ores  as 
those  now  usually  treated  by  flotation,  because  the 
amount  of  oil  is  figured  against  metallic  content  rather 
than  total  weight  of  ore  treated.  The  statement,  there- 
fore, that  the  new  process  was  brought  about  by  re- 
duction of  oil  to  less  than  that  technically  disclosed  in 
the  Cattermole  patent  was  not  a  fact. 

Practically,  however,  the  possibilities  of  minute  quan- 
tities of  oil  were  brought  to  the  attention  of  the  world 
through  the  expansion  of  flotation  to  other  fields  than 
the  treatment  of  the  rich  Australian  middlings  upon 
which  Minerals  Separation  had  been  attempting  to  use 
the  Cattermole  process,  and  the  realization  of  this  pos- 
sibility has  had  the  greatest  influence  upon  the  prog- 
ress of  the  art.  The  minute  amount  of  oil  described 
by  Minerals  Separation  as  "critical,"  however,  was  mis- 
takenly assumed  to  be  the  cause  of  the  flotation  phe- 
nomenon. As  shown,  it  was  the  one  element  in  the 
Cattermole  process  the  discoverers  happened  to  be  in- 
vestigating when  they  accidentally  produced  flotation 
results.  Then  a  wide  guess  was  made  as  to  the  limit 
and  the  amount  of  oil  in  this  supposedly  new  discovery. 
Under  1%  was  staked  out  as  their  claim.  No  one  must 
jse  from  1%  down,  though  Froment  had  already  told 
;hem  of  1%  up!  Considered  in  this  light,  at  least 
30  far  as  a  mere  diflference  in  amount  of  oil  is  concerned, 
;he  discovery  does  not  appear  to  be  so  startling. 

Supreme  Court  Accepted  "Critical  Amount  of  Oil," 
Characteristic  Agitation  and  Froth 

The  United  States  Supreme  Court  was  prevailed 
ipon  to  accept  the  idea  of  a  "critical"  amount  of  oil. 
[t  also  found  that  in  order  to  cause  this  critical  amount 
)f  oil  to  function,  it  was  necessary  to  employ  a  definite 
legree  of  agitation,  greater  than  that  of  the  prior  art. 
\lso  that  the  resulting  froth,  to  be  characteristic  of  the 
process,  must  have  a  greater  degree  of  permanence 
han  had  been  previously  produced.  It  has  been  dem- 
)nstrated,  however,  that  the  permanence  of  the  froth 
s  due  to  the  solid  particles  held  within  the  viscous 
ilm  of  the  bubbles. 

It  was  found,  through  microscopic  examinations  by 
i'rofessors  Taggert  and  Beach,  that  these  solid  par- 
icles,  in  a  flotation  froth,  lie  completely  within  this 
riscous  film.  The  particles  must  consequently  be  ex- 
eedingly  small.  Might  one  not,  therefore,  much  more 
onsistently  claim  proprietorship  to  flotation  of  a  "mi- 


nute particle,"  in  modified  water,  than  to  admit  the  pat- 
entability simply  of  a  minute  quantity  of  the  modifying 
agent?  Furthermore,  flotation  practice  actually  shows 
that  the  minuteness  of  the  sulphide  particles  is  an  es- 
sential in  order  that  the  particles  may  be  held  within 
the  viscous  film  and  floated,  but  the  quantity  of  modify- 
ing agent  has  most  certainly  been  shown,  by  practice, 
not  to  be  "critical." 

The  gentlemen  composing  the  Minerals  Separation 
group,  in  their  consideration,  originally,  of  an  accumu- 
lation of  zinc-lead  middlings,  in  Australia,  were  most 
astute  in  their  recognition  of  the  possibilities  of  certain 
processes,  the  practical  development  of  which  metal- 
lurgists, owing  to  their  conservatism,  had  neglected. 
The  mining  world  should  not  fail  to  give  due  credit  to 
these  gentlemen  for  their  marvelous  perception  as  to 
the  possibility  of  such  processes,  even  though  the  evi- 
dence of  such  perception  has  been  most  largely  shown  in 
the  development  of  a  monopoly  in  patent  ownership  and 
by  the  expenditure  of  large  sums  in  patent  litigations, 
rather  than  in  metallurgical  developments. 

Miami  Flotation  Followed  Teziutlan  Experiments 
As  to  the  Miami  flotation  installation,  it  came  about, 
as  already  related,  indirectly  through  the  Teziutlan  ex- 
periments and  without  any  intention  of  usurping  or 
evading  any  just  rights  of  Minerals  Separation,  having 
simply  the  purpose  of  developing  something  which  ap- 
peared to  be  much  more  promising.  A  natural  prejudice 
against  anything  so  revolutionary  as  flotation  had,  in 
this  case,  to  be  overcome  and  questions  as  to  its  practi- 
cability satisfied.  Fortunately  the  atmosphere  of  doubt 
and  mystery  as  to  the  practicability  of  the  process  it- 
self has  now  been  entirely  swept  away  by  a  perfect 
avalanche  of  technical  literature  and  a  most  remarkable 
advance  in  successful  flotation  practice. 

I  feel  that  the  legal  situation  also  has  been  cleared 
by  the  decisions  of  the  United  States  Supreme  Court 
and  the  United  States  court  of  appeals  in  Philadelphia, 
so  that  there  should  now  be  nothing  to  retard  further 
the  development  of  flotation  along  the  lines  so  success- 
fully pursued  by  our  American  engineers  in  bubble- 
column  flotation. 

However,  notvsrithstanding  these  activities  of  Min- 
erals Separation,  against  which  this  article  is  an  ear- 
nest protest  in  behalf  of  the  mining  public,  it  is  appar- 
ently a  fact  that  of  upward  of  400  mining  operators  who 
are  now  using  flotation,  fewer  than  10%  of  that  num- 
ber, as  shown  by  the  record  in  the  recent  hearing  in 
Butte,  have  acquiesced  in  the  patent  contentions  of  Min- 
erals Separation.  And,  more  than  that,  of  those  who 
have  acquiesced,  there  is  in  the  Inspiration  mill,  for 
example,  only  one  unit  out  of  a  total  of  18  units,  em- 
ploying a  method  of  flotation  which  comes  within  the 
scope  of  the  patents  as  construed  by  the  United  States 
court  of  appeals  at  Philadelphia,  in  the  Miami  case. 

Supplementary  Comment  Suggested  by  the 
Butte  &  Superior  Decision 
Since  writing  the  foregoing.  Judge  Bourquin  has 
handed  down  (Aug.  25,  1917)  the  opinion  of  the  United 
States  district  court  at  Butte,  Mont.,  in  the  Butte  &. 
Superior  case.  Because  of  the  fact  that  the  method 
of  operating,  which  has  been  considered  by  Judge  Bour- 
quin and  upon  which  his  decision  is  based,  is  so  entirely 
diflferent  from  the  method  of  porous-bottom  cell,  Judge 
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Bourquin's  decision  has  absolutely  no  bearing  whatever 
upon  the  porous-bottom  cell  method  of  operation.  How- 
ever, it  seems  advisable  to  add  this  appendi.x  in  order  to 
point  out  again  the  difference  in  operating  conditions  ob- 
taining in  the  two  methods,  that  is,  that  of  the  violent- 
agitation  froth  method,  and  that  of  the  bubble-column 
method  of  the  porous-bottom  cell;  such  as  the  Callow 
cell.  As  has  already  been  pointed  out  in  the  article, 
the  United  States  Supreme  Court  in  its  decision  most 
clearly  and  distinctly  limits  the  process  of  patent  No. 
835,120  to  a  definite  degree  and  duration  of  agitation. 
The  Butte  &  Superior  company  was,  as  Judge  Bourquin 
states,  admittedly  employing  the  agitation  as  well  as 
the  other  elements  of  the  process  of  the  patent. 

After  Jan.  7,  1917,  because  of  the  Supreme  Court  de- 
cision, the  Butte  &  Superior  increased  the  oil  to  an 
amount  greater  than  that  of  the  patent,  admittedly  for 
the  purpose  of  coming  within  the  prior  art.  Now,  the 
gist  of  Judge  Bourquin's  opinion  is  that  this  increase 
of  oil,  having  been  made  by  the  emplo>Tnent  of  a  use- 
less and  even  harmful  oil,  "having  no  more  effect  than 
the  addition  of  so  much  milk  or  other  useless  sub- 
stance," does  not  avoid  infringement.  He  also  says, 
however,  on  the  other  hand,  that  if  the  oil  were  effec- 
tive and  useful,  instead  of  inert  and  harmful,  this  ex- 
cess would  be  of  that  abandoned  by  the  patentees  to 
the  public  and  would  involve  no  infringement.  In  the 
Butte  &  Superior  case,  the  question  is  one  entirely 
of  oil  used.  According  to  Judge  Bourquin,  it  involves 
not  only  the  amount  of  oil,  but  also  the  efficacy  of  the  oil 
employed.  Whether  the  question  as  to  the  efficacy  of 
the  oil  is  actually  of  the  patent,  or  has  simply  been  in- 
jected into  it  by  Judge  Bourquin,  need  not  at  present 
be  discussed,  but  I  do  not  find  it  in  the  patent  or  in  the 
Supreme  Court  interpretation  of  the  patent. 

Use  of  Bubble-Column  Method  at  Inspiration 

The  bubble-column  method  of  the  porous-bottom  cell, 
however,  such  as  the  Callow  cell,  in  its  legal  aspect  fol- 
lows absolutely  different  lines  from  the  method  em- 
ployed by  the  Butte  &  Superior  company.  The  bubble- 
column  method  is  that  referred  to  in  the  Miami  deci- 
sion in  the  circuit  court  of  appeals.  The  porous- 
bottom  cell  method,  moreover,  is  not  from  any  point  of 
view  a  mere  evasion  of  patent  No.  835,120  and  its 
corresponding  patents,  but  is  a  radical  and  distinct  im- 
provement over  the  method  of  the  patents  at  issue. 
That  it  actually  is  a  decided  improvement  is  clearly 
indicated  by  the  fact  that  in  the  Inspiration  mill,  as 
already  stated,  17  out  of  the  18  units  used  this  porous- 
bottom  cell  method.  It  is  used  solely  because  a  care- 
fully made  series  of  tests,  side  by  side  with  the  agita- 
tion froth  method,  demonstrated  unquestionably  that 
the  porous-bottom  cell  method  is  the  better.  That  it  was 
not  u.sed  merely  to  evade  the  Minerals  Separation  royal- 
ties is  clearly  manifest  by  the  fact  that,  owing  to  an 
irrevocable  contract,  which  was  made  prior  to  the  time 
of  these  comparative  tests,  the  Inspiration  had  bound 
itself  to  pay  the  royalty  upon  all  tonnage  treated. 
There  was,  therefore,  no  possible  exception  to  be  made 
as  to  the  tonnage  treated  in  the  porous-bottom  cells 
in  the.se  17  units,  but  royalty  had  to  be  paid  just  the 
same  as  upon  the  one  unit  using  Minerals  Separation's 
own    agitation    froth    method. 

The  United  States  court  of  appeals  in  Philadelphia, 


in  the  Miami  case,  has,  in  both  its  majority  and  minority 
opinions,  clearly  indicated  that  the  porous-bottom  cell 
method  would  not  in  any  way  constitute  infringement; 
that  its  degree  and  duration  of  agitation  does  not  ap- 
proach that  of  the  patent;  and  that  the  separation  is 
not  the  result  of  such  agitation  as  is  incident  to  the 
operation  of  the  cell. 

Some  Marked  Difference  Between  the  Miami 
AND  Butte  &  Superior  Cases 

It  will  thus  be  seen  that  the  Butte  &  Superior  case, 
in  its  question  of  infringement,  relates  entirely  to  the 
oil  used,  as  to  quantity  and,  according  to  Judge  Bour- 
quin's opinion,  also  as  to  efficiency  of  the  oil.  In  the 
Miami  case,  however — and  this  would  apply  to  all 
porous-bottom  cell  operations — it  is  entirely  a  question 
as  to  the  degree  and  duration  of  agitation,  and  as  to 
the  character  of  the  froth  produced,  and  is  in  no  wise 
a  question  of  the  oil  or  modifying  agent,  either  as  to 
its  quantity  or  its  character. 

It  might  be  well  to  notp  just  here  that  in  the  second 
patent  in  suit  in  the  Miami  case  the  patent  makes  no 
reference  whatever  to  the  fraction  of  1%  of  reagent, 
nor  does  it  in  any  way  limit  the  quantity  of  soluble 
frothing  agent  to  be  used.  It  should  be  particularly 
noted,  also,  that  this  second  patent,  as  well  as  the 
third  patent,  is  precisely  the  same  in  its  claims  as  the 
first  patent,  both  as  to  its  degree  and  time  of  agitation 
as  the  manner  of  producing  its  froth.  Judge  Bour- 
quin's decision  makes  no  reference  to  the  second  and 
third  patents  in  the  Miami  suit,  since  these  two  patents 
were  not  considered  by  him. 

It  may  appear  Superfluous  to  discuss  more  fully  a  de- 
cision which  has  absolutely  no  bearing  whate%'er  upon 
what  I  consider  the  more  efficient  porous-bottom  cell 
method  of  flotation,  except  that  it  may  be  appropriate 
to  mention  certain  of  its  features  in  their  bearing  upon 
things  which  have  been  said  in  the  first  part  of  this 
article.  Judge  Bourquin's  decision  reflects  distinctly 
the  manner  in  which  counsel  for  Minerals  Separation 
have  completely  changed  their  entire  argument.  I  have 
already  shown  how  absDluteb'  different,  in  the  Butte 
&  Superior  case,  was  their  argument  from  any  argu- 
ments theretofore  made  by  them,  they  even  claiming 
what  had  heretofore  been  the  contention  of  their  op- 
ponents, tnat  any  oil  in  excess  of  that  actually  neces- 
sary to  do  the  work  was  merely  waste;  "and  might 
just  as  well  have  run  down  the  outside  of  the  machine." 
When  reading  Judge  Bourquin's  opinion,  with  his  ex- 
planation as  to  the  minute  quantity  of  oil  and  the 
necessity  of  varjing  all  of  the  different  conditions  of 
the  operation  to  meet  the  varying  circumstances,  it  is 
difficult  for  one  to  realize  that  he  is  not  reading  the 
defendant's  argument.  In  illustration  of  this,  take, 
for  example,  the  following  sentence: 

The  tendency  wax  [italics  are  mine — R.  C.  C]  to  attach 
prime  importance  to  the  reduction  in  amount  of  oil  used,, 
when  in  fnct  this  is  but  a  necessary  incident  (for  which 
there  arc  substitutes  if  not  equivalents)  to  the  creation  of 
the  infinitude  of  bubbles  that  do  the  work. 

In  all  of  its  hearings  the  different  defendants  have 
argued  just  that  very  thing — that  the  reduction  of  oil 
was  an  "incident."  There  is  another  paragraph  which 
is  of  particular  interest.     It  is  as  follows: 

How  the  air  particles  arc  introduced  into  the  pulp  is 
immaterial.     For,  introduced,  they  are  still   oarticlcs  and 


December  1,  1917 


ENGINEERING  AND   MINING  JOURNAL 


959 


not  bubbles.  Agitation  subsequent  to  introduction  is  vital 
and  alone  can  conveit  air  particles  into  water-oil-air  bub- 
bles. It  is  this  subsequent  agitation  that,  within  the  claims 
of  the  patent,  agitates  "the  mixture  until  the  oil-coated  min- 
eral matter  forms  into  a  froth"  or  "to  form  a  froth."  And 
it  is  all  one  whether  this  be  applied  agitation  or  self- 
agitation,  the  agitation  set  up  by  the  air  particles  them- 
selves in  merely  rising  through  the  mass  and  thereby 
coming  in  contact  with  both  water  and  oil  all  co-acting  to 
form  bubbles  which  captui-e  the  metal. 

Judge  Bourquin  may  have  been  completely  confused 
by  the  plaintiff's  new  line  of  argument  so  to  have  read 
into  the  patent  any  such  description  of  the  process  as 
given  in  the  above  paragraph.  What  he  says  as  to 
"self-agitation,"  agitation  by  the  air  particles  "in  mere- 
ly rising  through  the  mass,"  is  in  absolute  conflict  w^ith 
the  distinction  made  by  the  court  of  appeals  in  Phila- 
delphia, and  is  actually  nothing  le.ss  than  the  reinstate- 
ment of  the  original  claim  12,  which  was  properly  de- 
nied patentability  by  the  United  States  Patent  Office, 
and  subsequently  abandoned  by  the  patentees  them- 
selves. The  porous-bottom  cell  method  of  operation 
was  not  before  Judge  Bourquin,  so  he  may  not,  there- 
fore, have  so  fully  realized  the  distinction  between 
the  two  methods  of  aeration  as  would  otherwise  have 
been  the  case.  He  certainly  could  not  have  been  con- 
scious of  how  much  the  specious  arguments  of  the 
plantiff's  counsel  induced  him  actually  to  read  into 
the  patent,  nor  to  what  extent  he  was  thereby  placing 
his  opinion  in  absolute  conflict  with  the  court  of  ap- 
peals  in  the  Miami   case. 

There  are  unfortunately  also  many  among  the  min- 
ing public  who  do  not  fully  understand  the  legal  distinc- 
tion which  exists  between  the  violent-agitation  froth 
method  and  the  porous-bottom  cell  method  of  flotation, 
and  who  may  not  realize  that  Judge  Bourquin's  decision 
has  no  reference  whatever  to  the  latter,  and  thereby 
may  be  led  to  further  misunderstanding  of  the  real 
situation  through  the  unwarrantedly  wide  scope  claimed 
for  Judge  Bourquin's  opinion  by  certain  correspondents 
in  financial  and  other  journals. 


Research  in  the  United  Kingdom 

Ottawa  Correspondence 

In  the  1916-1917  report,  which  is  the  second  that  has 
been  i?sued  by  the  Committee  of  the  Privy  Council  for 
Scientific  and  Industrial  Research,  of  London,  England, 
;here  is  mention  of  a  number  of  matters  which  are  of 
interest  to  metal  mining  engineers.  Under  the  chair- 
nanship  of  Sir  Robert  Hadfield,  preparations  are  being 
-nade  for  taking  a  survey  of  what  can  be  done  in  the 
.vay  of  conducting  a  research  on  tungsten  and  its  com- 
nercial  applications.  This  work  may  lead  to  a  much 
extended  use  of  this  metal  and  so  in  turn  to  a  greater 
;earch  and  demand  for  deposits.  Investigation  has  also 
)egun  of  the  existing  knowledge  and  practice  of  the 
;inc  industry,  and  the  smelting  and  refining  of  copper, 
he  quality  of  copper  and  the  copper  alloys.  The  Insti- 
ution  of  Mechanical  Engineers  has  received  a  grant 
or  research  into  the  properties  of  the  lighter  alloys, 
imong  them  being  aluminum-iron,  aluminum-silicon, 
iluminum-magnesium,  and  orther  combinations. 

Eight  researches  on  the  better  recovery  of  tin  and 
ungsten  are  now  being  conducted,  and  the  results, 
hough  not  published,  are  said  to  show  a  5%  improve- 
nent  in  the  recovery  at  the  Cornish  tin  mines. 


Ore  Smelting  in  the  Swansea 
District  of  Wales 

An  important  industry  of  Swansea  is  the  smelting 
of  ores,  especially  copper  and  zinc.  The  industrial  dis- 
trict from  Port  Talbot  on  the  east  to  Llanelly  on  the 
west  has  been  described  as  one  of  the  largest  metal- 
lurgical centers  in  the  world.  In  normal  times  nearly 
every  kind  of  ore  is  smelted  in  this  area.  Copper  smelt- 
ing was  the  first  great  manufacturing  industry  of 
Swansea,  opening  up  the  coal  industry  of  the  district 
for  the  smelting  of  ore  and  establishing  a  large  shipping 
trade,  wooden  vessels  being  built  first  for  bringing  ore 
from  Cornwall  and  later  from  Chile. 

The  amount  of  copper  ore  imported  since  the  outbreak 
of  the  war  has  declined  by  almost  40%,  says  a  recent 
U.  S.  Consular  Report,  while  imports  of  copper  regulus 
and  precipitates  have  remained  practically  normal  and 
arrivals  of  zinc  ore  have  increased.  Separate  figures  for 
the  imports  of  these  ores  during  1916  are  not  available. 
According  to  the  annual  returns  of  the  Swansea  Harbor 
Trust,  the  imports  into  Swansea  of  copper,  zinc,  lead, 
tin,  nickel,  and  lead  ores,  together  with  their  alloys, 
amounted  to  93,310  long  tons  in  1916,  as  compared  with 
95,878  tons  in  1915,  155,055  tons  in  1914,  and  113,293 
tons  in  1913.  Of  the  total  for  1916  the  greater  part 
consisted  of  copper  and  zinc.  Copper  ore  was  supplied 
principally  by  Mexico,  South  Africa,  and  the  United 
States;  zinc  ore  came  chiefly  from  Italy  and  Algeria. 

Swansea's  Spelter  Trade 

The  spelter  industry  of  the  United  Kingdom  is  largely 
centered  in  Swansea.  During  the  pre-war  year  1913  the 
production  of  spelter  in  the  United  Kingdom  was  about 
60,000  metric  tons  and  the  home  consumption  195,000 
tons.  The  British  producers  were  thus  able  to  supply 
only  one-third  of  domestic  requirements. 

It  is  reported  that  a  government  extension  provides 
for  an  increase  in  the  Swansea  spelter  works  to  deal 
with  a  further  100,000  tons  of  concentrates,  which  is 
equivalent  to  about  38,500  tons  of  spelter.  This  would 
give  an  approximate  capacity  of  about  100,000  tons  of 
spelter,  or  one-half  of  the  annual  consumption  in  the 
United  Kingdom.  In  November,  1916,  the  Agents  Gen- 
eral of  Australia  visited  Swansea  to  inspect  the  smelting 
works  with  the  object  of  finding  a  market  within  the 
British  Empire  for  Australian  zinc  concentrates. 

Previous  to  the  war  Germany,  Belgium,  the  Nether- 
lands, and  the  United  States  were  the  largest  producers 
and  exporters  of  spelter.  During  the  war  the  United 
States  has  become  the  chief  source  of  supply,  resulting 
in  a  greatly  increased  production  and  export  trade. 

More  zinc  ore  has  been  imported  into  the  United 
Kingdom  since  the  outbreak  of  war — 64,670  tons  in  1913 
and  114,360  tons  in  1915.  Italy  sent  13,801  tons  in 
1913  and  37,055  tons  in  1915;  Australia,  16,772  tons  in 
1913  and  38,883  tons  in  1915. 

Imports  of  crude  zinc  in  cakes  decreased  in  1915,  as 
compared  with  1913,  by  almost  one-half.  In  1913,  out 
of  a  total  of  145,004  tons  of  crude  zinc  cakes  imported 
into  the  United  Kingdom,  117,679  tons  (805c)  came 
from  Belgium  and  Germany,  as  compared  with  only 
4670  tons  (3':^o)  from  the  United  States.  In  1915,  out 
of  a  total  of  74,522  tons,  the  United  States  supplied 
46,276  tons   (62  per  cent). 
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Chemicals  Used  in  Flotation 

The  Journal  of  Oct.  27  contained  a  paper  credited 
to  Messrs.  Ralston  and  Yundt  regarding  "Chemicals 
Used  in  Flotation."  The  paper  is  highly  educational 
and  interesting  and  indicates  practical  knowledge.  I 
would  call  attention  to  the  subdivision  "Manganates 
and  Chromates  Are  Used  for  Differential  Flotation." 
Here  the  authors,  after  stating  the  facts  regarding  the 
practice,  discuss  the  costs  and  suggest  a  means  of  pre- 
paring the  manganates,  which  suggested  method  I  con- 
sider in  error  and  misleading.  A  similar  error  is  found 
in  German  literature  with  a  considerable  number  of 
incorrect  statements  regarding  the  manufacture  of 
manganate  salts. 

Let  us  assume  that  the  permanganates  are  under  dis- 
cussion as  the  oxidizing  agent  des'red,  as  they  carry 
the  double  oxidizing  power  and  are  stable  where  the 
simple  manganate  salts  are  unstable  except  in  strong 
alkaline  solutions.  The  potassium  salts  alone  give  the 
convenient  crystal  form,  and  no  sodium  salt  or  evap- 
orated powder  can  be  prepared  without,  say,  30<"f  or 
more  of  alkali  or  NaOH  present.  Manufacture  of 
permanganate  salts  was  formerly  exclusive  with  Ger- 
many, with  a  price  per  pound  of  potash  cr>'stals  under 
25c.  Since  the  war  prices  have  jumped  to  $4  or  a 
little -less  for  sodium-permanganate  solutions  of  equal 
oxidizing  power,  but  carrj'ing  a  large  proportion  of  soda 
salts  as  chloride  or  sulphate  of  soda.  This  sodium  per- 
manganate is  made  in  New  York  and  used  in  mill  and 
Government  work  as  a  temporary  expedient  until  a 
better  product  can  be  obtained.  The  method  of  manu- 
facture used  is  what  is  called  the  chlorate  method.  This 
condition,  and  statements  of  manufacturing  chemi.sts 
who  have  seen  German  practice,  warrant  the  conclusion 
that  the  manganate  roast  is  a  rather  difficult  operation 
and  that  German  means  and  apparatus  are  impracticable 
and  too  expensive  for  American  adoption. 

The  authors  state  that  the  fusion  of  manganese  di- 
oxide and  carbonate  of  the  alkali  will  produce  man- 
ganate, presumably  the  simple  manganate  which  could 
he  oxidized  to  the  per  salt.  Practically  this  statement 
is  untrue,  as  the  reaction,  MnO,  -f  2K  (or  2Na)0H  -|- 
O  =  K,  (or  Na,)MnO,  -\-  H,0,  shows  that  oxygen  is 
essential,  which  the  fusion  act  denies.  It  ia  academic 
that  if  a  large  excess  of  alkaline  carbonate  be  used, 
ade<iuate  to  form  a  fluid  mixture  with  MnO,  and  the 
msinH  be  heated  to  about  1000"  C.  and  air  be  blown 
through  the  fluid  mixture,  one  will  get  manganate.  The 
operation  is  utterly  impracticable  in  a  technical  or  eco- 
nomic sense  because  of  the  temperature  and  the  im- 
men.se  volume  of  alkaline  carbonate  or  resulting  hydrate 
entering  the  leachnd  solutions  (several  times  the  normal 
amount)  and  defeating  the  permanganate  act  to  follow. 

The  only  practical  result  of  a  fusion  of  MnO,  and 
Na,CO,,  using  the  largo  excess  of  the  caustic  ade(iuate 
to  enable  fusion,  would  be  that  on  adding  such  fused 
product  to  a  flotation  bath  MnO,  would  precipitate  and 


the  alkali  go  into  solution.  Even  if  the  fused  mixture 
were  blown  with  air  to  form  the  manganate  Na.MnO. 
the  flotation  solution,  not  carrying  a  strong  alkalinity, 
such  as  5  to  T^i,  would  decompose  the  manganate  into 
MnO,   and   the   alkali. 

The  statement  of  Messrs.  Ralston  and  Yundt  I  con- 
sider incorrect,  and  impractical  if  it  were  true.  With 
the  German  apparatus  the  oxidizing  roast  to  manganate 
is  exceedingly  delicate  and  other  apparatus  has  not 
been  perfected  to  compete  with  the  German  in  any 
practical  sense.  Because  of  the  mis-statements  made 
concerning  manganate  manufacture,  I  deem  it  best  to 
correct  the  misunderstanding.  I  speak  after  having 
-spent  some  months  in  the  research  of  the  subject. 

Essex,  Mass.,  Nov.  2,  1917.  PARKER  C.  ChoaTE. 


Passports  for  Mining  Engineers 

Passports  always  have  been  a  theoretical  essential 
for  traveling  Americans,  but  mining  engineers  usually 
must  start  to  far-off  places  on  such  short  notice  that, 
if  it  is  feasible  to  depart  without  the  official  "ticket- 
of-leave,"  the  privilege  of  carrj'ing  such  a  document  is 
often  waived.  A  countrj'  like  Cuba,  practically  under 
the  protection  of  the  United  States,  an  ally  in  the  great 
war,  and  ordinarily  as  accessible  as  New  Jersey  or 
Brooklyn,  would  seem  to  be  out  of  the  passport  class. 

A  call  in  person  at  the  New  York  branch  office  of  tha 
Department  of  State  yielded  the  information,  from  on# 
clerk,  that  a  passport  is  necessary  to  go  an>"\vhePB 
outside  of  the  United  States.  The  first  clerk  being 
either  too  busy  or  not  willing  to  respond  to  further 
inquiry,  a  second  clerk  was  asked:  "Has  some  special 
order  been  issued,  on  account  of  the  war,  making  pass- 
port conditions  for  travelers  to  Cuba  any  different  from 
last  year?"  The  reply  was:  "Conditions  are  just  the 
same.  Passports  have  always  been  required.  The  only 
difference  is  that  you  can't  buy  a  ticket  now  unless  you 
have  a  passport." 

The  matter  being  urgent,  an  application  was  made  a1 
the  Pennsylvania  Station.  A  through  ticket  to  Havana 
Cuba,  was  sold  without  question,  similar  in  every  waj 
to  a  ticket  sold  a  year  ago.  Baggage  was  checked  with 
out  inconvenience.  The  jolt  came  htre  at  Key  West 
where  an  intelligent  official  of  the  Treasurj'  Departmen 
gave  the  precise  information  that  on  June  22,  1017,  : 
definite  order  was  issued  prohibiting  the  embarcation 
on  any  vessel  bound  for  a  foreign  port,  of  any  passenge 
not  provided  with  a  pa.s.sport  issued  by  the  governmen 
of  his  nationality.  The  order  became  effective  at  Ke 
We.st  on  or  about  June  28.  1917.  The  moral  is  that  it  i 
unwise  to  accept  the  verbal  statement  of  a  subordinat 
Government  clerk  regarding  any  important  matter.  On 
should  insist  upon  being  shown  tho  official  text  of  an 
Government  regulation  interfering  with  one's  life,  li' 
erty  or  pursuit  of  happiness.  Beware  the  Govemmei 
clerk!  WILLIAM  B.  McKlNLAY. 

Key  West.  Fin  .  Nov.  18,  1917. 
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Mining  in  Russia 


The  editorial,  "Mining  in  Russia,"  in  the  Journal  of 
Nov.  10,  was  a  brief  but  correct  summary  of  factors 
acting  against  such  meritorious  enterprises  in  Russia 
as  the  Irtysh,  Kyshtim,  Ridder  and  Spassky;  also  on 
the  general  labor  situation. 

In  mentioning  a  few  engineers  who  had  brought  some 
jf  the  world's  greatest  mines  to  their  present  stages  you 
juote  Hoover — T.  J.,  I  presume — as  solving  the  Broken 
Hill  treatment  problem.  This  is  unfair  to  Australians, 
A-ho  will  protest  when  they  read  the  belittling  of  their 
jfforts  in  the  past.  For  20  years  the  clean  separation 
)f  the  lead  and  blende  from  the  rhodonite  gangue  of  the 
Barrier  lode  was  a  problem,  and  recovery  of  the  lead, 
;hen  mostly  desired,  was  rarely  above  70%  from  a  15 
;o  20%  ore;  this  by  gravity  methods. 

Early  in  the  present  century  C.  V.  Potter  commenced 
lis  experiments  on  flotation  of  Broken  Hill  ore,  and  in 
L902  obtained  a  patent.  In  1906  I  saw  his  or  the  Del- 
)rat  process  working  at  the  Proprietary  mill  treating 
.000  tons  of  tailings  daily.  There  was  also  the  work 
)y  Delprat,  De  Bavay,  Hebbard  and  others  (during 
vhich  time  the  Zinc  Corporation — where  Hoover  was 
experimenting — tried  the  Elmore  and  many  other  pro- 
esses)  and  later  Horwood  and  Lyster,  with  their  se- 
ective  systems.  At  the  Central  mine  of  the  Sulphide 
Corporation  recoveries  of  metals  by  gravity  and  flota- 
ion  concentration — processes  devised  by  that  company's 
taff — are  now  94%  lead.  91%  zinc  and  92'"f  silver. 
Intermingled  with  all  of  this  development  was  the 
exatious  litigation  with  Minerals  Separation. 

Honor  to  whom  honor  is  due.  Give  Australians  their 
lue  regarding  flotation  and  other  metallurgical  innova- 
ions,  adopted  and  used  extensively  throughout  the 
rorld.  M.  W.  VON  Bernewitz. 

New   York,    Nov.    15,    1917. 


A  Florida  Rare- Mineral  Deposit 

An  interesting  article  entitled  "A  Florida  Rare-Min- 
ral  Deposit"  appeared  in  the  July  28  issue  of  the  Jour- 
al.    On  p.  155  Mr.  Liddell  says :    " .      .  toward  the 

1st  of  the  grinding  operation  the  zircon  suddenly  swells 
reatly,  disengaging  large  quantities  of  helium  as  it 
oes  so."  In  view  of  the  fact  that  helium  is  rarer  than 
le  other  substances  mentioned  in  the  article,  greater 
rominence  should  have  been  given  to  a  phenomenon 
hat  may  presage  a  new  and  important  source  of 
adium.  Helium  is  listed  as  an  inert  monatomic  gase- 
us  element  occurring  in  the  atmosphere  of  the  sun  and 
tars  and  in  small  quantities  in  the  earth's  atmosphere, 
1  several  minerals  (especially  cleveite,  uraninite  and 
roggerite)  and  in  certain  mineral  waters.  It  has  a 
ensity  of  1.98  as  compared  with  hydrogen  and  is 
nown  as  a  decomposition  product  of  the  radium  emana- 
ons.  As  a  source  of  radium  emanation  zircon  becomes' 
lore  important  than  formerly.  Curiosity  will  be 
roused  as  to  the  means  of  detecting  the  Florida  helium, 
hat  it  may  have  emanated  as  a  sort  of  smoky  haze, 
ke  the  products  of  combustion  of  a  Tampa  perfecto, 
;  to  be  surmised  from  Moses  and  Parsons'  "Min- 
ralogy,"  fourth  edition,  1909,  p.  403,  which  says: 
Colorless  or  smoke  varieties  are  called  jargon,  and  are 
jmparatively  worthless."     According  to   Dana's   "De- 


scriptive Mineralogy,"  1901,  p.  486,  some  varieties  of 
zircon  are  not  only  playful  but  exhibit  a  peevish  lack 
of  loyalty.  A  type  found  in  Norway  is  called  "tachy- 
aphaltite,"  named  from  two  Greek  words  signifying 
that  it  flies  from  the  gangue  when  struck.  Is  the  Tampa 
stuff  jargon,  or  must  the  mineralogy  textbooks  be  re- 
vised? T.  Montmorency  Dillon. 
Habana,  Cuba,  Sept.  15,  1917. 


Geologists  and  the  Oil  Industry 

It  is  only  five  years  since  the  first  geologist  had 
the  temerity  to  open  a  consulting  office  at  Tulsa,  Okla., 
the  headquarters  for  oil  operators  in  the  great  mid- 
continent  oil  field.  Clients  were  few,  in  .spite  of  the 
modest  fees  demanded  and  excellent  work  performed. 
The  operators  had  migrated  mainly  from  the  old  east- 
ern fields,  where  geologists  are  still  looked  upon  as  little 
better  than  fakers  and   "oil-smellers." 

After  demonstrating  the  tremendous  wealth  in  oil 
of  the  Cushing  pool  and  its  north  extension,  which  were 
located  by  geologists,  and  the  later  success  of  the 
Doherty  interests  in  Butler  County,  Kansas,  which  have 
always  maintained  a  geological  staff,  most  of  the  skep- 
tical oil  men  reversed  their  opinions  and  became  so 
pro-geologist  that  there  are  now  over  3000  bona-fide  and 
self-styled  geologists  in  the  mid-continent  field. 

The  sudden  demand  for  geologists  created  a  follow- 
ing of  pseudo-geologists,  who  formerly  relied  on  magic 
wands,  divining  rods,  Spanish  needles  and  other  devices 
of  the  quack  for  impressing  the  tenderfoot  with  their 
occult  powers  for  locating  oil  pools.  As  yet  the  advent 
of  the  legitimate  oil  geologist  is  too  recent  for  many 
of  the  operators  to  be  able  to  differentiate  between  "the 
wheat  and  the  chaff."  In  fact,  the  section  is  undergoing 
the  earlier  experience  of  Colorado,  where  the  enchanted 
tenderfoot  was  prone  to  employ  the  so-called  mining 
engineers  who  suddenly  developed  from  carpenters, 
janitors,  and  black-legs  at  a  time  when  an  active  but 
largely  non-discriminating  demand  for  "mining  ex- 
perts" arose  in  that  mine-mad  country. 

There  are  today  many  able  geologists  in  the  mid- 
continent  field,  and  many  more  younger  men  who,  after 
they  have  had  the  requisite  experience  added  to  their 
recent  college  education,  will  develop  into  competent 
geologists.  But  today  they  are  severely  handicapped  by 
the  failure  of  the  public  to  discriminate  between  proper- 
ly trained,  experienced  geologists  and  the  quacks  who 
masquerade  as  such.  This  condition  threatens  the  pro- 
fession with  a  setback  and  while  the  situation  in  tim.e 
will  resolve  itself,  the  profession  for  its  own  protec- 
tion should  leave  no  stone  unturned  to  educate  and 
warn  the  public  against  the  folly  of  indiscriminately 
engaging  any  one  who  merely  calls  himself  a  geologist, 
and  all  should  combine  in  eliminating  the  quack.  It 
should  be  made  evident  that  a  smattering  of  highly 
scientific  words  or  anticlinal  lingo  and  the  wearing  of 
scientific  instruments  do  not  identify  a  geologist.  Some 
of  the  members  of  the  geological  profession  are  not 
entirely  blameless  in  adding  to  the  growing  distrust; 
they  ride  their  hobbies  to  an  extreme,  sometimes  fail 
to  give  a  clear,  broad-gage  exposition  of  their  conclu- 
sions and  too  often  attempt  to  decide  probabilities  that 
are  better  left  to  the  promoter  or  capitalist. 

St.  Louis,  Mo.,  Nov.  1,  1917.         H.  A.  Wheeler. 
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Automatic-Dumping  Cradle 

The  automatic-dumping  cradle  for  mine  cars  sho-vn 
in  the  accompanying  drawing  is  in  use  at  the  mines  in 
the  Southea.st  Missouri  lead  district.  Cars  used  with 
a  cradle  of  the  dimensions  given  hold  one  ton  and  have 
a  capacity  of  22  cu.ft.  They  are  of  the  rigid  solid-box 
tj-pe,  having  an  11-sq.ft.  bottom  and  sides  2  ft.  deep; 
are  equipped  with  M'hitney  Wonder  roller  bearings  for 
a  24-in.  gage  and  hauled  in  trains  drawn  by  mule  or 
motor,  with  simple  chain-link  couplings. 

The  cars  are  hand  trammed  directly  into  the  cradle, 
or  tipple,  which  at  once  overbalances,  holding  the  car 
wheels  to  the  tipple  track  and  dumping  the  contents  of 
the  car  into  the  chute  or  pocket  below.  Two  chains 
bolted  to  the  solid  ground  between  track  rails  are  fast- 
ened to  the  3-in.  square  iron  bar  below  the  cradle.  The 
angle  of  dump  is  checked  by  the  length  of  these  chains, 
which,  upon  tension,  jerk  the  cradle  and  car  back  to  a 


the  shock  received  by  the  bolts  and  chains  as  each  car 
is  dumped  is  lessened  by  the  use  of  coil  springs  placed 
around  the  bolts  in  such  a  manner  as  to  act  as  shock 
absorbers,  allowing  the  bolts  to  be  raised  from  their 
seats  against  the  compression  of  the  springs. 


AUTOMATIC    MINi:-CAR   TIPFLK 

semi-normal  position,  at  which  point  the  carman  takes 
hold  and  rights  the  car  and  cradle  by  drawing  the  car 
back  to  the  main  track.  The  center  of  gravity  of  the 
tipple  when  empty  being  low  and  back  of  its  axis  of 
rotation,  causes  the  cradle  to  retain  a  level  position. 
When  a  loaded  car  is  run  into  the  tipple  the  center  of 
gravity  becomes  higher  and  moves  to  a  point  ahead  of 
the  axis  of  rotation  making  it  overbalance  so  as  to  dis- 
charge the  contents  of  the  car.  The  discharge  causes 
the  center  of  gravity  to  approach  the  axis  of  rotation, 
and  little  effort  is  required  to  right  the  tipple  and 
empty  car.  The  system  is  rapid  in  dumping,  has  the 
advantage  of  utilizing  cars  without  gates,  levers  or  locks 
and  eliminates  the  nuisance  and  delay  incident  to  clean- 
ing the  track  around  the  chute  after  each  car  is  dis- 
charged. At  shaft  pockets  where  tipples  are  subjected 
to  greater  usage  than  at  the  various  dumping  chutes. 


Drafting-Table   Cover 

I  know  of  no  more  convenient  cover  for  the  drafting 
table  than  a  roller  shade,  writes  Oliver  Martin  in  the 
Atnerican  Machinist.  It  has  the  great  drawback, 
however,  that  loose  tracings  are  drawn  into  the  roller 
occasionally  and  thus  mysteriously  disappear.    In  order 


PFLVFTIXG-TABLE   ro-^-ER 

to  avoid  this,  I  mount  the  roller  shade  on  a  strip  of 
wood  about  the  same  length  as  the  table;  and  this  strip 
of  wood  I  screw  on  the  rear  edge  of  the  table.  The 
upper  edge  of  the  strip  should  be  from  2  to  3  in.  above 
the  top  of  the  table.    It  does  the  trick — try  it. 


'^^i 


A  "Miner's"  Under-Reamer 

Churn-drill  operations  in  outlying  districts  with  one 
rig  are  likely  to  cost  more  per  foot  of  hole  drilled  than 
where  several  rigs  are  at  work.  This  is  due  to  the  fa 
that  it  requires  about  as  many  spare  tools  and  pa 
and  special  emergency  tools  or  appliances  for  small  oper- 
ations as  for  large  ones,  and  if  sufficient  provision  i~ 
not  made  at  the  outset,  the  expense  incident  to  delays 
in  waiting  for  deliverj*  when  an  emergency  arises  is  a 
heavy  tax  on  operations.  Churn  drillers  and  tool 
dressers  are  paid  skilled-labor  wages,  and  good  ones  are 
none  too  many.  Men  working  in  outlying  prospects  ex- 
pect straight  time  whether  they  work  or  lie  idle,  and 
when  three  shifts  of  drillers  are  waiting  for  a  new  cable 
or  special  fishing  tools,  etc.,  for  two  or  more  weeks  thf 
chance  taken  by  not  being  prepared  in  the  first  placi 
is  doubtful  economy.  "Necessity  is  the  mother  of  in* 
vention,"  however,  and  invariably  "there  is  always  moit 
than  one  way  of  skinning  a  cat."  ' 

A  few  years  ago  in  the  underground  development  ol 
a  prospect  in  the  Santa  Catalina  Mountains,  Arizona,  i 
No.  23  Star  churn-drill  rig  was  used.  It  was  before  thi 
passage  of  the  eight-hour  law  and  the  drillers  worked  it 
two  12-hour  shifts.  They  were  paid  $6. .'SO  and  the  helper 
$4.50  per  day  and  were  getting  straight  time.  Hole  No 
2  had  been  drilled  with  a  10-in.  Mother  Hubbard  bit  t 
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.  depth  of  320  ft.  when  caving  from  above  necessitated 
asing-.  The  drillers  could  not  make  the  8 1 -in.  casing 
lass  the  loO-ft.  point,  owing  to  a  deflection  in  the  hole. 
5ver>'  method  known  to  drillers  was  tried  until  one, 
t'ho  had  been  an  oil-well  driller  in  California,  proposed 
ending  to  Los  Angeles  for  an  under-reamer.  It  was 
0  mi.  from  Benson,  a  two  days'  wagon  haul  when  the 
Ian  Pedro  River  was  not  up,  and  this  meant  at  best  a 
wo  weeks'  lay-off,  with  a  cost  of  $22  per  day  against 
he  footage  drilled.  Miners'  experience,  however,  came 
0  the  rescue.  A  joint  of  2-in.  pipe  was  loaded  with 
O^c  gelatin  powder  and  lowered  by  the  bailing  rope  to 
he  point  of  deflection  and  set  off.  The  effect  was 
D  chamber  the  hole  at  the  center  of  the  curve  and,  after 
he  operation  had  been  repeated  once  or  twice,  the  cas- 
ig  was  lowered  to  the  bottom. 


Shooting  a  Shaft  House 

By  W.  R.  Hodge" 
The  wooden  shaft  house  at  the  Burra  Burra  shaft  of 
he  Tennessee  Copper  Co.  was  erected  about  1900  and 
•as  replaced  last  summer  by  a  steel  building.  ^\Tiile 
he  erection  of  the  new  building  and  incidental  retim- 
ering  of  800  ft.  of  shaft  was  in  progress,  ore  was 
oisted  through  the  McPherson  shaft,  at  the  north  end 
f  the  mine.     Hoisting  ore  from  this  shaft  entails  in- 


stripped  of  all  machinery  except  the  bare  15-ton  frame 
of  the  crusher  which,  being  immune  to  injury,  was 
left  in  place.  The  crusher  was  48  ft.  above  the  collar 
of  the  shaft,  and  after  the  structure  had  been  wrecked 
was  found  uninjured  and  almost  directly  below  the  posi- 
tion it  had  formerly  occupied.  Stripping  the  shaft 
house  of  machinery  took  about  six  shifts. 

The  main  building  was  supported  on  four  rows  of 
12  X  12-in.  posts  arranged  symmetrically  on  the  center 
line  of  the  building  so  with  two  rows  of  these  posts  shot 
away  simultaneously  on  one  side,  the  building  would 
lean  and  fall  to  that  side — like  a  tree  chopped  two- 
thirds  through.  When  the  stripping  of  the  building 
was  complete  the  timbers  connecting  the  main  building 
with  the  bins  were  cut  loose  and  the  four  stringers  of 
the  skipway  were  sawed  square  across.  Then  the  two 
rows  of  posts  on  the  south  side  of  the  shaft  house  were 
bored,  2'  sticks  of  60  ^r  dynamite  placed  in  each  one 
and  the  holes  well  tamped  with  clay  to  insure  a  complete 
fracture  of  each  post.  Electric  detonators  in  the  dyna- 
mite were  connected  with  a  switch  in  the  220-volt  light- 
ing circuit  of  the  mines  and  fired.  The  left  center 
photograph  was  taken  at  the  moment  of  this  explosion. 
The  building  settled  an  inch  or  so  to  the  south,  but 
apparently  was  uninjured  although  inspection  showed 
the  dynamite  had  done  the  work  expected,  all  the  posts 
in  the  two  rows  being  cut  in  two.    Careful  examination 


SUCCESSn'E  STAGES  IX  SHOOTING  BURRA  BURRA  SHAFT  AT  DUCKTOWN,  TENN. 


Dnvenience  and  difficulties,  and  speed  in  reequipping 
le  Burra  Burra  shaft  was  consequently  desirable. 

Owing  to  the  construction  of  the  wooden  shaft  house 
;  was  impossible  to  place  foundations  for  the  new 
tructure  while  the  old  one  was  still  standing.  The 
Id  building  consisted  of  a  main  portion,  which  stood 
10  ft.  above  the  collar  of  the  shaft,  and  railroad  bins 
f  2000  ton  capacity  connected  to  the  main  building 
ut  structurally  independent  of  it.  It  also  contained 
he  sheaves,  crusher  bin,  crusher,  picking  belt  and 
team  engine  for  driving  the  belts. 

When  the  first  steel  for  the  new  building  arrived, 
bout  half  of  the  railroad  bins  were  abandoned  and 
wrecked  by  hand,  with  some  assistance  from  a  small 
brrick.     When  all  the  steel  for  construction  had  been 

iceived,  hoisting  was  begun  at  McPherson  shaft  and 
iscontinued  at  the  Burra  Burra.     The  building  was 

•Mining  engineer.  Tennessee  Copper  Co  ,  Ducktown,  Tenn. 


showed  that  the  12  x  12-in.  stringers  in  the  skipway 
were  holding  the  building  in  place,  and  they,  too.  were 
shot  out.  The  right  center  photograph  shows  the  shaft 
house  at  the  time  of  firing  the  second  set  of  blasts. 
The  house  did  not  fall  square  to  the  south,  as  was  ex- 
pected, but  partly  to  the  southeast,  squatting  down  on 
its  foundations.  A  railroad  crane  was  then  put  to  work 
on  the  wreck,  and  in  14  shifts  cleared  the  ground  so  that 
foundations  could  be  started  for  the  new  shaft  house. 
The  crane  also  wrecked  the  remainder  of  the  railroad 
bins,  by  wrapping  a  chain  around  sections  and  pulling, 
thus  rolling  the  timbers  from  their  foundation. 


Cost  of  the  Cornish  Pumping  Engine  at  the  Chapin 
mine.  Iron  Mountain,  Mich.,  excluding  installation  cost,  was 
$120,600.  The  cost  of  the  pumping  engine  itself  was  ?85,600; 
the  cost  of  the  pumps  in  the  shaft,  $30,000;  and  the  cost  of  a 
power  winch  was  $5000.  This  was  used  only  for  installing 
the  pumps  in  the  shaft. 
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Events  and  Economics  of  the  War 


A  sudden  thrust  of  the  British  on  Nov.  21,  without 
artillery  preparation,  penetrated  the  German  lines  be- 
fore Cambrai  to  a  depth  of  6A  miles;  barriers  were 
leveled  through  the  use  of  tanks;  most  of  ground  was 
held  and  open  fighting  for  the  possession  of  Cambrai 
is  in  progress.  Small  gains  elsewhere  were  claimed  by 
the  Briti.<;h  near  Ypres  and  by  the  French  in  the  Aisne 
sector  and  at  Verdun.  The  Italians  continue  to  hold 
the  Piave  line  and  have  so  far  defeated  all  efforts  to 
flank  their  left  on  the  Asiago  Plateau.  In  Petrograd  the 
Bol.^heviki  .still  control;  Lenine  has  sought  to  disband 
the  Russian  armies  at  the  front;  Trotzky,  posing  as 
foreign  minister,  has  published  alleged  secret  agree- 
ments of  Russia  with  the  Allied  governments.  Germany 
has  extended  her  "war  zone"  at  sea  to  include  the 
Azores.  The  British  House  of  Commons  voted  to  dis- 
enfranchise the  "conscientious  objectors"  to  war. 

In  this  country,  the  railroad  brotherhoods  have  placed 
their  demands  for  higher  wages  in  the  hands  of  the 
President.  The  railroads  have  likewise  asked  permis- 
sion of  the  Interstate  Commerce  Commission  to  in- 
crease their  rates  and,  pending  a  decision,  are  conduct- 
ing a  vigorous  campaign  for  higher  railroad  efficiency. 
All  enemy  and  ally-of-enemy  insurance  companies,  ex- 
cept those  dealing  in  life  insurance,  have  been  for- 
bidden by  Secretary  McAdoo  to  continue  their  business 
in  the  United  States.  By  order  of  the  President,  sol- 
diers will  guard  the  waterfront  of  New  York  to  bar 
access  of  enemy  aliens  to  the  various  piers.  Similar 
action  will  probably  be  taken  at  other  vital  points. 


To  Pool  Eastern  Roads 

Beginning  at  once  the  Ea.stern  railroads  of  the  coun- 
try, comprising  25''r  of  the  total  mileage  and  doing 
60'''r  of  the  business,  are  to  be  operated  as  one  single 
railroad  system  by  a  committee  made  up  of  the  operat- 
ing vice  presidents  of  the  roads  involved,  under  the 
direction  of  the  Railroads'  War  Board.  The  out.standing 
features  of  the  plan  of  operation  and  its  ramifications 
are,  according  to  the  Sun,  as  follows: 

The  Government  tacitly  consents  to  a  virtual  abroga- 
tion by  reason  of  war  necessities  of  the  section  of  the 
Inter.state  Commerce  Act  making  it  unlawful  for  any 
common  carrier  to  enter  into  any  contract  or  agreement 
for  the  pooling  of  freights. 

That  through  this  action  there  will  be  combined  in 
one  railroad  system  65,000  miles  of  railway  with  1,194,- 
000  cars  and  677,000  employees. 

That  the  present  system  under  which  shippers  can 
route  their  own  freight  is  about  to  be  discontinued,  all 
this  being  placed  in  the  hands  of  some  central  authority 
acting  for  all  the  railroads,  this  agency  to  designate 
over  what  routes,  private  as  well  as  Government,  ship- 
ments shall  move. 

That  an  immediate  development  will  be  a  classifica- 
tion of  non-essential  freight  to  be  moved  when  possible 
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or  to  be  placed  under  an  absolute  embargo  if  conditions 
make  this  necessary. 

That  passenger  schedules  will  be  greatly  changed  and 
curtailed,  particularly  the  through  schedules,  with  the 
possibility  that  on  some  roads  through  passenger  traffic 
will  be  elin.inated,  that  they  may  be  used  more  exten- 
sively as  freight  lines. 


After  Three  Years  in  Great  Britain 

Reviewing  the  three  past  years  of  war  on  the  third 
anniversary  of  its  outbreak,  and  after  pointing  out  the 
long  series  of  unfulfilled  prophecies  and  shattered  expec- 
tations in  the  political  and  military  field,  the  London 
Stock  E.rcJiange  Gazette  says: 

"Events  in  the  domain  of  finance,  high  and  low,  have 
not  followed  the  course  expected.  WTien  the  war  broke 
out,  there  was  a  good  deal  of  unconcealed  apprehension 
regarding  the  ability  of  this  country  and  its  allies  to 
stand  the  financial  strain  of  a  world-wide  and  prolonged 
war.  After  three  years,  we  may  justly  boast  that,  stu- 
pendous as  has  been  the  burden,  it  has  been  borne  with 
consummate  ease. 

"The  cost  of  war,  not  only  to  this  country,  but  to 
every  other  belligerent,  has,  like  the  duration  of  the  con- 
flict, far  surpassed  all  reasonable  anticipations.  In  the 
early  days  of  the  struggle  we  were  spending  barely 
£1,000,000  a  day,  whereas  at  the  present  time  our 
average  daily  outlay,  inclusive  admittedly  of  large  ad- 
vances to  allies,  is  about  £3,000,000.  Yet  this  huge  obli- 
gation is  being  provided  for  without  paralyzing  either 
the  finances  or  the  industries  of  the  country.  An  almost 
unthinkable  load  of  war  debt  has  involved  a  correspond- 
ing addition  to  the  burden  imposed  on  the  taxpayers  of 
the  country,  and  today  the  national  revenue  is  more  than 
200%  greater  than  it  was  in  the  last  year  of  peace.  We 
have  done  more  than  pursue  the  safe  and  sound  policy 
of  provi.'ling  out  of  fresh  taxation  the  means  wherewith 
to  pay  interest  and  sinking  fund  charges  on  war  debt, 
f  r  we  have  furnished  year  by  year,  out  of  current  rev- 
enue, a  substantial  contribution  toward  the  cost  of  naval 
and  military  operations 

"Despite  the  enormous  additions  to  the  taxpayers' 
burdens,  the  country  still  flourishes,  both  in  a  financial 
and  an  industrial  sense.  When,  on  the  eve  of  the  out- 
break of  the  war,  the  Bank  of  England's  reserve  of  gold 
was  well-nigh  exhausted  and  the  official  rate  of  discount 
was  put  up  to  lO'^r,  there  was  a  ver>-  widespread  impres- 
sion that  a  financial  collapse  was  inevitable.  But  the 
crisifv  was  adroitly  handled.  The  Bank  of  England's 
stock  of  gold,  which  had  sunk  to  £27,6'22.060  on  Aug.  1. 
was  quickly  reinforced,  and  rose  to  an  unprecedently 
high  figure  within  a  few  months.  This  summer  it  stood 
at  £53,128,645,  or  a  level  well  in  excess  of  its  pre-war 
average. 

"Three  years  ago  it  was  thought  that  any  war,  but 
especially  one  of  such  duration  and  magnitude,  would 
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seriously  weaken  all  our  great  financial  institutions. 
Today,  on  the  contrary,  our  banks,  our  insurance  com- 
panies, pnd  our  various  types  of  financial  corporations, 
are  stronger  than  ever,  thus  testifying  not  only  to  the 
solid  and  secure  foundations  on  which  they  are  built, 
but  to  the  foresight  and  prudence  of  those  responsible 
for  their  direction. 

"In  the  world  of  industry  and  commerce,  too,  the  calcula- 
tions of  August,  1914,  have  for  the  most  part  been  rudely 
upset.  At  first  the  prevailing  note  was  one  of  marked, 
and,  as  it  subsequently  proved,  unjustifiable  timidity. 
Many  joint  stock  companies  which  ought  to  have  known 
better  either  nervously  postponed  the  declaration  of 
dividends,  or  when  declaring  them  deferred  their  pay- 
ment to  a  subsequent  occasion.  The  result  was  the 
infliction  of  quite  unnecessary  hardship  on  thousands  of 
investors  throughout  the  country.  But  the  crisis  once 
passed,  wiser  counsels  prevailed,  and  companies  began 
to  distribute  freely  the  profits  at  their  disposal. 

"In  the  commercial  and  industrial  world  uncertainty 
and  some  anxiety  prevailed  at  the  outset,  but  they  soon 
gave  place  to  confidence,  and  the  popular  cry  for  a  time 
at  least  was  'Business  as  usual.'  Everything  in  all 
trades  was  to  go  on  as  before,  and  incidentally  the  com- 
mercial energies  of  the  country  were  to  be  concentrated 
on  the  capture  in  neutral  and  Allied  markets  of  Ger- 
many's lost  commerce. 

"But  it  was  very  soon  discovered  that  business  as 
usual  was,  in  many  directions,  an  impracticable  ideal. 
Trade  took  a  natural,  though  generally  unforeseen, 
course.  Some  industries  suffered  acutely;  others  flour- 
ished exceedingly.  Those  engaged  in  the  production  of 
luxuries  were  hard  hit,  and  will  probably  not  recover 
from  the  blow  until  long  after  peace  has  been  signed. 
On  the  other  hand,  industries  concerned  in  the  produc- 
tion of  articles  used  in  the  prosecution  of  the  war  and 
those  that  minister  to  the  wants  of  the  masses  have 
for  the  last  three  years  been  having  the  time  of  their 
lives. 

"Engineering  enterprises,  manufacturers  of  textiles 
and  clothing,  makers  of  explosives,  coal,  iron,  and  steel 
undertakings  and  shipping  companies,  have  been  mak- 
ing profits  undreamt  of  in  peace  times.  The  state  has 
laid  them  all  under  a  heavy  toll  in  the  shape  of  an  excess- 
profits  duty,  but  even  after  meeting  that  onerous  impost 
they  are  still  able  to  pay  dividends  which  should  satisfy 
the  aspirations  of  the  most  exacting  investor. 

"After  three  years  of  war,  then,  the  general  position 
may  justly  be  described  as  surprisingly  satisfactory, 
and  the  whole  nation  can  await  with  composure  the 
events  of  the  coming  12  months." 


Germany  Rules  on  American  Property 
Held  in  the  Empire 

The  official  Reichsanzeiger  (Berlin)  announces  that 
the  ordinances  dated  Oct.  7,  1915,  governing  compulsory 
notification  to  the  authorities  of  foreign  property  in 
Germany  have  been  extended,  together  with  the  penal- 
ties in  cases  of  noncompliance,  to  property  owned  by 
citizens  of  the  United  States,  as  from  Nov.  20,  1917. 
The  tel-m  "property"  includes  shares  in  German  enter- 
prises within  the  empire  and  legal  claims  upon  persons 
domiciled  within  the  empire.    Transfers  of  such  proper- 


ty or  claims  are  permissible  only  by  the  Chancellor's  ex- 
press sanction. 

The  ordinance  has  a  retroactive  force  if  it  can  be 
shown  that  the  transfer  was  made  earlier  with  the 
purpose  of  evading  the  new  regulation.  It  does  not 
apply  to  property  owned  by  citizens  of  the  United  States 
residing  in  the  empire. 

The  immediate  purpose  of  the  compulsory  registra- 
tion is  to  prevent  the  illegal  transfer  or  liquidation  of 
American  property  held  within  the  limits  of  the  Ger- 
man Empire  for  the  purpose  of  removing  the  same  from 
official  control  and  conveying  its  proceeds  abroad.  Such 
transfer  or  liquidation  is  allowed  only  when  specific 
permission  is  granted. 

These  restrictions  do  not  apply  to  such  disposition  as 
Americans  may  desire  to  make  of  their  property  within 
Germany.  They,  however,  are  not  permitted  to  sell 
their  holdings  to  a  resident  member  of  a  firm  in  this 
country  without  specific  permission.  American  manu- 
facturing plants  are  not  molested,  and  Americans  resi- 
dent in  Germany  may  also  continue  freely  to  dispose  of 
their  private  means  within  the  confines  of  the  country. 

The  official  announcement  states  that  the  compulsory 
liquidation,  or  the  administration  of  the  property  of 
American  firms,  is  not  contemplated,  as  it  is  presumed 
the  provisions  of  the  "Trading-with-the-Enemy  Act"  do 
not  purpose  the  sequestration  or  confiscation  by  the 
American  Government  of  German  property  held  in  the 
United  States. 


Important  Features  of  Army  and  Navy 
Insurance  Law 

A  division  of  military  and  naval  insurance  of  the 
Bureau  of  War  Risk  Insurance  has  been  organized  as 
a  part  of  the  Treasury  Department  and  is  in  operation. 
A  large  number  of  policies  on  the  lives  of  soldiers  has 
already  been  issued.  The  benefits  of  the  law  are  avail- 
able to  all  members  of  the  United  States  Army,  Navy, 
and  Nurses'  Corps.  Applications  for  such  insurance 
must  be  made  by  Feb.  12,  1918,  or  else  they  will  be 
barred,  according  to  a  recent  announcement  by  Secre- 
tary McAdoo.  A  summary  of  some  of  the  main  features 
of  the  law  follows: 

Premiums  for  a  $10,000  policy  begin  with  $6.30  per  month 
at  ages  15,  16  and  17;  increase  to  $6.40  per  month  for  the 
ages  18,  19  and  20;  to  $6.50  per  month  for  the  ages  21,  22 
and  23;  to  $6.60  per  month  for  the  ages  of  24  and  25;  to 
$6.70  per  month  for  the  ages  of  26  and  27;  to  $6.80  per 
month  for  the  age  of  28;  to  $6.90  per  month  for  the  ages 
of  29  and  30;  to  $7  per  month  for  the  age  of  31,  with  pro- 
gressive increases  for  ages  above  those  given.  The  min- 
imum amount  of  insurance  that  may  be  taken  out  is  $1000. 

The  compulsory  allotment  to  a  wife  or  children,  which  is 
separate  from  the  insurance,  shall  not  be  less  than  $15  a 
month,  and  shall  not  exceed  one-half  of  a  man's  pay.  A 
voluntary  allotment,  subject  to  regulations,  may  be  as  large 
as  the  insured  desires,  within  the  limits  of  his  pay.  In 
addition,  the  Government  will  pay  monthly  allowances  as 
follows : 

Class  A.  In  the  case  of  a  man  to  his  wife  (including  a 
former  wife  divorced)  and  to  his  child  ov  children:  If  there 
be  a  wife  but  no  child,  $15;  if  there  be  a  wife  and  one  child, 
$25;  if  there  be  a  wife  and  two  children.  $32.50.  with  $5  per 
month  additional  for  each  additional  child;  if  there  be  no 
wife  but  one  child,  $5;  if  there  be  no  wife  but  two  children, 
$12.50;  if  there  be  no  wife  but  three  ^aildren,  $20;  if  there 
be  no  wife  but  four  children,  $30,  v.iiii  $5  per  month  addi- 
tional for  each  additional  child. 

Class  B.  In  the  case  of  a  man  or  woman,  to  a  grandchild, 
a  parent,  brother  or  sister:  If  there  be  one  parent,  $10;  if 
there  be  two  parents,  $20;   for  each  grandchild,  brother, 


968 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  22 


sister  and  additional  parent,  $5.  In  the  case  of  a  woman,  to 
a  child  or  children:  If  there  be  one  child,  $5;  if  there  be 
two  children,  $12.50;  if  there  be  three  children,  $20;  if  there 
be  four  children,  $30,  with  $5  per  month  addditional  for 
each  additional  child. 

If  the  man  makes  an  allotment  to  certain  other  dependent 
relatives  the  Government  will  also  pay  them  an  allowance 
which  may  equal  the  allotment,  but  this  shall  not  be  more 
than  the  difference  between  $50  and  the  allowance  paid  to 
the  wife  and  children.  The  increased  compensation  in  case 
of  death  runs  from  a  minimum  of  $20  monthly  to  a  mother- 
less child,  or  $25  monthly  to  a  childless  widow,  to  a  max- 
imum of  $75  monthly  to  a  widow  and  several  children.  The 
widowed  mother  may  participate  in  the  compensation. 

In  case  of  total  disability  the  monthly  compensation  runs 
from  a  minimum  of  $30,  if  the  injured  man  has  neither  wife 
nor  child  living,  to  a  maximum  of  $75  if  he  has  a  wife  and 
three  or  more  children  living,  with  $10  a  month  extra  if  he 
has  a  widowed  mother  dependent  upon  him.  The  maximum 
is  enlarged  still  further  when  the  disabled  man  constantly 
requires  a  nurse  or  attendant,  in  which  case  $20  monthly 
may  be  added.  If  the  disability  is  due  to  the  loss  of  both 
feet,  both  hands  or  total  blindness  of  both  eyes,  or  if  he  is 
helpless  or  permanently  bedridden,  $100  monthly  is  grantsd. 

The  law  contemplates  future  legislation  for  reeducation 
and  vocational  training  for  the  disabled.  It  gives  them  full 
pay  and  their  families  the  same  allowance  as  for  the  last 
month  of  actual  service  during  the  term  of  reeducation. 


I.  W.  W,  Round'Up  in  Kansas 

state  and  Federal  officials  began  a  round-up  of  mem- 
bers of  the  I.  W.  W.  throughout  Kansas  on  Nov.  21. 
More  than  100  persons  were  arrested  in  the  Butler 
County  oil  fields  as  a  result.  Of  these  over  50  remain 
in  custody,  including  0.  E.  Gordon,  Alfred  Barr  and 
Samuel  Forbes,  who  are  known  to  be  national  officers 
of  the  I.  W.  W.  organization.  Lodging  houses  and 
buildings  used  as  meeting  places  were  invaded.  Atten- 
tion was  then  turned  to  the  Towanda  field.  Citizens 
aided  the  officials,  who  were  armed  with  John  Doe  war- 
rants. In  cases  where  there  is  not  .sufficient  evidence 
against  the  men  to  support  prosecution  by  the  Govern- 
ment, charges  of  vagrancy  will  be  preferred. 

The  round-up  was  in  charge  of  Oscar  Schmitz,  work- 
ing as  a  special  agent  under  the  Bureau  of  Investiga- 
tions. Reports  from  the  oil  fields  that  the  I.  W.  W. 
intended  to  resort  to  violence  were  responsible  for  the 
Government's  action. 


Ten  Tons  of  Aluminum  in  a  Zeppelin 

According  to  notes  furnished  to  a  London  journal  by 
a  French  officer,  in  the  construction  of  the  framework 
of  a  Zeppelin  from  10  to  12  tons  of  aluminum  is  em- 
ployed. The  covering  of  the  18  balloons  enclosed  inside 
the  big  outer  envelope  is  made  of  a  cotton  substance, 
lined  with  "goldbeater'.s  skin,"  insteiid  of  with  rubber, 
and  the  iiuantity  used  is  so  large  that  the  intestines  of 
.30,000  cattle  go  into  the  material  for  one  Zeppelin. 

Each  of  the  18  balloons  is  fitted  with  a  valve,  and 
separated  from  those  on  each  side  of  it  by  a  funnel  to 
carry  off  the  fxplosive  mixture  of  the  hydrogen  of  the 
balloons,  the  o.xvgen  of  the  air,  and  the  gases  given  off 
by  the  engines  When  all  five  motors  are  working  to- 
gether— one  contained  in  the  forward  car,  one  in  each 
of  the  two  side  (  its,  and  two  in  the  rear  car — the  speed 
attained  is  68  miles  per  hour,  but,  as  a  rule,  all  the 
engines  are  not  n  ed  at  one  time,  and  the  normal  rate 
of  flight  is  from  fio  to  56  miles  per  hour.  The  ordinary 
crew  consists  of  2''  men,  but  during  raids  a  crew  of 
only  18  men  is  carried. 


C^oal  Producers  Pool  Output 

The  Fuel  Administration  has  approved  a  producers' 
pool  just  formed  at  Cleveland  which  will  handle  ship- 
ments of  coal  mines  in  Ohio,  West  Virginia,  a  part  of 
Pennsylvania  and  perhaps  Tennessee  and  Kentucky. 
Creation  of  other  pools  will  be  encouraged.  If  Govern- 
ment pooling  is  put  into  effect  it  will  be  made  operative 
next  spring  and  will  supersede  the  shippers'  pools,  the 
Government  requisitioning  at  the  mines  the  entire  out- 
put of  coal  and  selling  it  without  profit. 

Oklahoma  coal  operators  have  been  threatened  by 
Fuel  Administrator  Garfield  with  Government  seizure 
and  operation  of  their  mines  if  they  permit  produc- 
tion to  halt  pending  action  on  their  demand  for  higher 
prices.  The  producers  had  notified  Dr.  Garfield  they 
could  not  pay  wage  increases  asked  by  the  miners  unless 
they  get  more  than  the  45c.  a  ton  increase  granted  by 
Dr.  Garfield,  and  that  they  would  not  make  the  wage  in- 
creases retroactive  to  Nov.  1,  as  directed. 

Dr.  Garfield  requested  the  Priority  Board  on  Nov.  22 
to  revoke,  effective  after  Nov.  30,  the  order  requiring 
all  coal  shipments  from  Middle  West  fields  to  go  through 
to  the  Lakes  for  trans-shipment  to  the  Northwest.  The 
purpose  is  to  divert  the  coal  to  relieve  acute  shortages 
in  the  Middle  West  and  New  England. 

Need  Only  Ten  Billions  More 
This  Fiscal  Year 

Government  expenditures  are  running  far  below  esti- 
mates given  to  Congress,  according  to  Secretary 
McAdoo,  who  predicted  that  the  amount  of  money  still 
to  be  raised  for  the  fiscal  year  would  not  exceed  $10,- 
000,000,000.    He  .said : 

Vague  and  unfounded  apprehensions  seem  to  exist  in  the 
public  mind  as  to  the  extent  of  the  financial  requirements  of 
the  United  States  during  the  current  fiscal  year.  It  may 
be  helpful  to  the  counti-y  to  know  that  these  requirements 
have  been  greatly  exaggerated,  and  that  in  the  judgment  of 
the  Secretary  of  the  Treasury  there  is  no  reason  whatever 
for  apprehension  on  this  score.  This  opinion  is  based  upon 
the  latest  estimates  of  our  financial  needs. 

During  the  last  few  days  the  various  departments  of  the 
Government  have  submitted  to  me  their  estimates  of  ex- 
lienditures  during  the  current  fiscal  year.  On  the  basis  of 
these  estimates  I  am  confident  that,  allowing  for  a  liberal 
balance  in  the  general  fund  at  the  close  of  the  fiscal  year, 
not  more  than  $10,000,000,000  remains  to  be  raised  by  the 
issue  of  bonds,  war-savings  certificates  and  Treasury  cer- 
tificates of  indebtedness.  This  is  not  regarded  by  the  Treas- 
ury Department  as  a  task  which  will  in  any  way  strain  the 
capacity  or  resources  of  the  United  States. 


France  To  Demonetize  Some  of  Its 
Silver  Coins 

The  French  government  has  decided  to  demonetize 
certain  types  of  silver  coins,  says  the  Matiii,  to  put  a 
stop  to  the  hoarding  which  is  paralyzing  trade.  When 
15,000,000  nickel  coins  were  struck  by  the  mint  all 
vani.shed  virtually  as  soon  as  issued.  The  hoarding 
craze  is  e.specially  prevalent  in  the  provinces.  To  force 
out  the  hidden  money.  Finance  Minister  Klotz  plans  to 
demonetize  all  silver  coins  bearing  the  effig>'  of  Napo- 
leon. On  Nov.  22  he  issued  a  circular  announcing  the 
Government's  intention  and  pointing  out  that  the  in- 
trinsic value  of  the  silver  in  the  coin  is  only  &T^,  of 
its  nominal  value. 
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By  Paul  Wooton,  Special  Correspondent 
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Use  of  Domestic  Manganese  Hinges 
on  Smelting  Problem 

The  expansion  in  the  mining  of  manganese  ores  since 
the  war  began  is  characterized  as  nothing  less  than  re- 
markable by  W.  C.  Phalen,  of  the  staff  of  Dr.  Charles 
L.  Parsons,  the  head  of  the  mining-technology  division 
of  the  U.  S.  Bureau  of  Mines.  Mr.  Phalen  has  visited 
every  important  manganese-pi'oducing  region  of  the 
United  States  in  the  last  year.  During  the  last  five 
months  he  has  made  a  survey  of  the  manganese  re- 
sources of  the  West. 

While  hundreds  of  holes  have  been  opened  and  do- 
mestic production  has  been  forced  to  a  higher  point  than 
believed  possible  a  few  years  ago,  certain  metallurgical 
problems  must  be  solved  to  make  available  the  large  re- 
serves of  highly  siliceous  ores  if  the  country  is  to  be- 
come independent  of  foreign  supplies.  The  large  reserves 
of  rhodocrosite  in  the  Butte  district,  in  Montana,  and  to 
a  less  extent  in  San  Joaquin  County,  California,  particu- 
larly impressed  Mr.  Phalen  with  the  necessity  of  at- 
tempting in  metallurgical  practice  to  use  these  as  well 
as  large  deposits  of  high  silica  manganese  ore  in  certain 
of  the  Western  states. 


Characteristics  of  Carbonate  Orebodies 
at  Ophir,  Utah 

In  connection  with  his  study  of  the  zinc-carbonate 
and  related  copper-carbonate  ores  at  Ophir,  Utah,  G. 
F.  Loughlin  has  e.xpressed  the  following  opinion  upon 
economic  features: 

It  is  to  be  expected  that  bodies  of  lamellar  zinc  carbonate 
like  those  at  Ophir  will  prove  to  be  of  high  grade,  owing  to 
the  complete  removal  of  limestone,  but  of  small  dimensions 
and  confined  to  the  immediate  vicinity  of  fractures  and  open 
bedding  planes.  Such  small  bodies  are  not  likely  to  lead 
to  larger  bodies  of  massive  ore,  unless  they  lie  near  to 
ground-water  level,  or  to  some  impervious  stratum  or  fault 
that  impounded  the  waters  containing  the  oxidized  com- 
pounds of  zinc. 

In  districts  where  mixed  sulphide  deposits  in  limestone 
contain  both  copper  and  zinc  in  considerable  quantity  the 
resulting  carbonate  ores  of  both  metals  are  to  be  expected  in 
the  oxidized  zone,  the  copper  carbonate  immediately  below 
the  position  of  the  original  sulphide  body  or  its  siliceous  cas- 
ing, and  the  zinc  carbonate  below  the  copper  carbonate.  The 
details  of  these  relations,  as  well  as  the  richness  and  size  of 
the  carbonate  bodies,  depend  on  such  local  factors  as  the 
pnritv  and  nermeability  of  the  limestone  replaced  and  the 
relative  openness  of  bedding  planes  and  fractures,  which 
must  be  determined  for  each  deposit  or  group  of  deposits. 


Survey  Fails  To  Discover  Platinum 

After  the  most  careful  survey  that  ever  has  been 
made  of  existing  and  possible  sources  of  platinum,  the 
geologists  of  the  U.  S.  Geological  Survey  are  convinced 
that  there  is  no  domestic  occurrence  of  the  metal  justi- 
fying a  large  mining  operation.  With  the  situation  in 
Russia  doubtful,  with  obstacles  in  the  way  of  obtain- 
ing the  Colombian  output  and  with  domestic  produc- 


tion certain  not  to  exceed  1000  oz.,  it  is  not  improbable 
that  American  women  will  be  called  upon  to  surrender 
their  platinum  jewelry  to  supply  the  needs  of  the 
rapidly  expanding  sulphuric-acid  industry. 

The  Russian  production  in  1916  was  one-third  that 
of  1915.  No  estimate  can  be  made  of  the  quantity  pro- 
duced in  1917,  but  it  is  reported  to  be  small.  The 
spread  of  revolution  throughout  Russia,  it  is  thought, 
will  cause  banks  and  speculators  there,  who  have  been 
holding  platinum  for  higher  prices,  to  disgorge.  Some 
are  of  the  opinion  that  unexpectedly  large  supplies  of 
platinum  soon  will  come  on  the  market  as  a  result. 


To  Safeguard  Labor  During  War 

In  orders  just  issued  by  the  chief  of  ordnance  and  by 
the  quartermaster-general  to  arsenal  commanders  and 
to  manufacturers  engaged  in  Government  work,  the  fol- 
lowing comment  is  made. 

In  view  of  the  urgent  necessity  for  a  prompt  increase  in 
the  volume  of  production  of  practically  every  article  re- 
quired for  the  conduct  of  the  war,  vigilance  is  demanded 
of  all  those  in  any  way  associated  with  industry,  lest  the 
safeguards  with  which  the  people  of  this  country  have 
sought  to  protect  labor  should  be  unwisely  and  unnecessarily 
broken  down.  It  is  a  fair  assumption  that  for  the  most 
part  these  safeguards  are  the  mechanisms  of  efficiency. 
Industrial  history  proves  that  reasonable  hours,  fair  work- 
ing conditions  and  a  proper  wage  scale  are  essential  to  high 
production.  During  the  war  every  attempt  should  be  made 
to  conserve  in  every  possible  way  all  of  our  achievements 
m  the  way  of  social  betterment. 


Explosives  Law  Hampers  Employment 
of  Austrian  Miners 

Every  effort  is  being  made  by  the  explosives  section 
of  the  U.  S.  Bureau  of  Mines  to  prevent  loss  of  produc- 
tion as  a  result  of  the  enforcement  of  the  explosives  law. 
There  is  no  way,  however,  of  permitting  Austrian  min- 
ers to  be  licensed.  Miners  of  that  nationality  may  be 
employed  where  shot-firing  systems  are  used  or  where 
the  explosive  is  issued  by  a  licensed  foreman.  In  cases 
where  this  arrangement  is  n^t  possible,  it  is  believed 
that  Austrian  employees  can  be  transfered  to  work  in 
which  they  are  not  required  to  use  explosives,  without 
any  important  interference  with  mine  production. 


Car  Shortage  Increases 

If  the  cars  now  delayed  in  the  congested  region  east 
of  Chicago  and  north  of  the  Potomac  River  could  be 
released,  a  large  part  of  the  unfilled  car  orders  could  be 
taken  care  of,  the  Railroads'  War  Board  reports.  Car 
requisitions  that  could  not  be  filled  amounted  to  140,- 
012  on  Nov.  1.  This  is  an  increase  of  25,104  cars  as 
compared  with  the  situation  on  the  corresponding  day 
of  1916.  More  than  half  of  the  unfilled  orders  are  from 
parts  of  the  country  outside  of  the  congested  district. 
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Railway  Freight  Rates 

AT  AX  early  .«tage  in  the  present  war,  J.  R.  Finlay 
indicated,  in  a  paper  read  before  the  Mining  and 
Metallurgical  Society  of  America,  that  the  country  or 
army  with  the  greatest  developed  mineral  resource.s  at 
its  command  would  probably  win  the  war.  In  that  paper 
he  pointed  out  the  predominating  place  that  fuel,  iron 
and  steel  were  already  occupying  in  militan-  decisions, 
and  how  the  control  of  these  and  other  mineral  products 
would  ultimately  spell  ruin  to  the  side  whose  raw  mate- 
rials were  inadequate  for  present  methods  of  war. 
Germany  realized  this  fact,  and  this  was  undoubtedly 
one  of  her  main  reasons  for  quickly  taking  and  holding 
the  coal  and  iron  fields  of  Eastern  France  and  the  coal 
fields  of  Belgium.  This  discovery  has  been  made  in  the 
United  States  several  times  since  Mr.  Finlay  wrote  of 
it.  Each  time  it  has  been  elaborated  upon  by  its  new 
discoverer  and  some  prominence  given  the  matter  in 
the  daily  press,  until  finally,  and  since  the  war  has  come 
home  to  us.  we  are  all  more  or  less  imbued  with  the 
idea  that  a  most  important  part  of  our  present  under- 
taking is  that  of  getting  out  of  the  ground  every  pound 
of  metal  and  coal  that  we  can  and  the  transportation 
of  these  as  quickly  as  possible  to  the  point  ivhere  they 
niay  be  used  for  some  purpose  more  or  less  directly  con- 
nected with  the  war. 

With  developed  mines  in  plenty,  with  men  to  work 
them,  with  plants  for  treating  the  output  and  mills  for 
converting  product  into  merchantable  form,  what  do  all 
these  avail  if  our  means  of  transportation  between  mine 
and  factorj-  are  inadequate?  The  chain  is  no  stronger 
than  its  weake.st  link. 

As  we  look  about  us  today,  few  have  the  means  of 
seeing  or  the  ability  to  comprehend  the  intricacies  and 
magnitude  of  the  great  war  machines  that  our  Govern- 
ment is  trying  to  put  into  operation,  but  most  of  u-- 
are  daily  reminded  of  the  fact  that  our  railways  are  not 
equal  to  the  task  that  they  are  asked  to  perform.  Who 
or  what  i.s  to  blame  for  this  condition  and  how  is  it 
to  be  rectified,  for  it  must  be  rectified  or  we  have  al- 
ready reached  the  limit  of  our  capacity? 

A  long,  long  time  ago — most  of  us  were  then  little 
children—  when  railways  made  their  tariffs  what  the 
traffic  would  bear  and  wage  scales  were  determined  by 
the  law  of  -;upply  and  demand,  main  lines  .spread  their 
tentacles  into  prairie  and  mountain;  new  lines  were 
conceived  and  were  paying  dividends  before  they  were 
completed.  }.'any  were  poorly  located,  of  course,  and 
failed,  but.  generally  .speaking,  railway  building  and 
operating  w(t<'  immen.^ely  profitable  and  there  wa.<<  al- 
ways monp.\-  for  the  track  and  equipment  of  any 
reasonable  project,  and  mines  had  cars  in  which  to  move 
their  product.  Congested  terminals,  road.s  blocked  with 
traffic,  embargo'  ■<  on  freight,  shortage  of  cars  and  fuel 
were  not  causes  .f  complaint.  To  be  sure,  the  railways 
took  the  most  of  what  the  consumer  paid  for  his  sup- 


plies, paying  it  out  in  dividends  or  putting  it  back  into 
more   rails  and  equipment.     This  was  our  complaint; 
the  railways  were  robbing  us,  and  they  must  be  regu- 
lated.    It  was  no  idle  dream,  the  railways  did  take  all 
that  they  could  get,  much  more  than  they  .should  have 
taken,  but  regulation  has  proved  to  be  not  only  a  dream 
but   a   nightmare.     If   ever   the  term   boomerang  waa 
appropriately  used  it  was  what  the  shippers  got  when 
they  got  the  Interstate  Commerce  Commission,  with  the 
powers  that  it  has  so  injudiciously  used.    Shall  we-then. 
place  the  blame   for  our  present    inadequate   facilities 
upon  the  shoulders  of  the  Interstate  Commerce  Com- 
mission and  the  various  intrastate  railway  commissions 
and  let  it  go  at  that?     Scarcely.    We,  the  people  who 
ship  over  the  railways  and  the  consumers  of  produc? 
asked  for  the  appointment  of  these  commi.ssions,  asked 
that  they  be  given  power  and  asked  that  most  drastic 
regulations  be  enforced.     Then  we,   or  our  attorneys, 
appeared  before  the  commissions  and  .submitted  proofs 
of  mismanagement  and  gross  overcharges.     They  were 
our  commissioners   and   they   appear  to  have  believed 
most  of  what  was  told  them.    Railway  officials  appeared 
and  presented  their  side  and  the  side  of  the  stockholders. 
But  many  of  these  gentlemen  had  been  connected  with 
more  or  less  shady  practices  in  the  past  and  consequently 
their  statements  were  taken  with  a  grain  of  salt,  no 
matter  how  penitent  they  might  have  been.     The  rail- 
ways were  regulated  in  a  manner  according  ver>'  nearly 
to  the  idea  of  the  shippers  and  the  consumers.     There 
was  one  group  of  men  who  knew  what  this  regulation 
would  result  in ;  namely,  railway  financiers,  manager^ 
and  operators,  numerically  a  small  group,  whose  warn- 
ing and  advice  were  not  heeded. 

The  railway  management  is  responsible  for  present 
conditions  only  to  this  extent:  During  a  certain  period 
of  railway  building  and  operation  it  maintained  the 
rights  or  the  power  of  the  railways  above  the  rights 
of  the  people.  A  reaction  was  bound  to  follow  and  did 
follow,  but  the  reaction  was  allowed  to  continue  until 
the  railways  have  actually  suffered,  until  we  are  actually 
suffering  ourselves,  until  we  have  put  the  biggest  stumb- 
ling block  possible  in  the  way  of  winning  our  nation's 
greatest  undertaking,  and  this  is  attributable  only  to 
our  own  selfish  short-sightedness  and  ignorance.  We 
have  been  a  long  time  learning  this,  and  war  conditions 
are  only  accentuating  what  90'"r  of  us  knew  several 
years  ago  and  what  we  all,  Clifford  Thome  excepted, 
know  now. 

If  wc  realize  that  a  deplorable  condition  exi.sts,  if  we 
understand  what  forces,  what  power  brought  this  about, 
and  we  surely  do.  the  next  thing  to  be  done  is  to  use 
that  power  to  bring  back  the  pendulum  to  the  zero  point. 
It  is  our  privilege  and  duty  to  say  to  the  interstate  and 
intrastate  commissions:  "We  were  wrong,  and  you 
have  gone  too  far.  Some  of  the  .statements  of  managers 
must  have  been  nearer  right  than  ours.  Reconsider 
what  they  have  told  you.  and  henceforth  act  as  arbitors 
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to  bring  about  the  greatest  good  for  the  greatest  num- 
ber regardless  of  the  fact  that  you  may  put  some  of 
us  out  of  business,  out  of  business  that  existed  only 
because  we  were  a  favored  few." 

But  what  has  all  this  got  to  do  with  mines,  miners, 
operators,  producers  of  fuel  minerals  and  their  prod- 
ucts? Why  should  we  miners  and  metal  men  give  this 
subject  special  consideration?  We  have  a  great  deal 
to  do  with  it.  This  war  will  be  won  or  lost  through  the 
ability  or  inability  of  the  railways  to  keep  our  product 
moving.  It  is  all-important  to  us,  from  our  ovra  selfish 
standpoint,  and  all-important  to  the  nation,  that  we  use 
every  effort  and  influence  to  keep  our  coal  and  metals 
moving. 

Increased  railway  facilities  are  a  personal  necessity 
to  many  of  us ;  they  are  a  national  necessity.  We  need 
both  tracks  and  equipment  vastly  in  excess  of  the  pres- 
ent supply.  This  is  not  a  time  to  debate  as  to  the  best 
source  of  money  for  supplying  railway  needs,  the  return 
on  the  investment,  etc.  We  know  that  the  railway 
should  be  in  a  position  to  pay  the  same  rate  of  interest 
on  the  money  it  requires  as  would  any  business  of  equal 
safety  or  risk,  no  matter  from  what  source  it  borrows. 
The  railways  are  not  paying  th.it  interest  now  and 
can  only  and  should  only  get  capital  when  they  can 
vouch  for  an  adequate  return.  An  increase  of  income 
is  the  sine  qua  non  of  the  present  railway  situation. 

Railway  income  is  practically  all  acquired  from  traffic 
and  freight,  in  proportion  one  year  being  about  the 
same  as  another,  and  of  the  freight  nearly  half  is 
derived  from  the  transportation  of  products  of  the 
mines.  The  Bureau  of  Railway  News  and  Statistics, 
summarizing  the  figures  for  the  year  ended  June  30, 
1914,  gives  the  following  figures  respecting  the  sources 
of  income  for  the  railways  of  the  United  States: 
Passenger  traffic,  22.889c;  product  of  mines,  35.44; 
manufactured  articles,  10.58;  forests,  7,66;  agricultural 
products,  7.43 ;  merchandise,  2.99 ;  miscellaneous  freight, 
2.63 ;  animals,  1.90 ;  miscellaneous  sources,  3.72 ;  express, 
2.47;  mail,  1.90%.  This  gives  some  idea  of  whom  it  is 
that  the  railway  serves  and  who  it  is  that  pays  the 
largest  percentage  of  railway  freight  charges  and  why 
it  is  that  the  producers  of  raw  minerals  are  so  deeply 
interested  in  the  prosperity  of  their  chief  ally,  the 
railways. 

Today  there  are  probably  not  half  a  dozen  of  the  im- 
portant mines  in  the  United  States  but  are  waiting 
for  some  machinery  or  delayed  supplies  or  that  have  not 
trouble  in  making  shipments.  We  have  been  inclined  to 
congratulate  ourselves  on  obtaining  a  10%  reduction 
in  freight  rates  and  then  another  5%  and  possibly 
another;  but  today,  as  we  are  waiting  for  cars  or  sup- 
plies, we  see  that  we  were  not  the  recipients  of  unal- 
loyed benefits.  We  realize  that  there  have  been  too 
many  reductions. 

Like  lead  poisoning  of  the  human  system,  we  have 
been  administering  a  sort  of  cumulative  dose  to  the 
railways.  We  made  complaints  and  got  reductions.  No 
bad  effect  was  noted  in  the  railway.  We  appreciated 
our  gains.  We  repeated  with  the  same  result,  and  did 
ft  again.  Finally  we  have  seen  that  there  were  some 
ill  effects  not  previously  noted.  But  we  cannot  give 
the  railway  a  dose  of  physic  and  bring  it  quickly  back 
to  its  earlier  vigor.    We  have  got  to  begin  and  treat  it 


decently  and  make  our  neighbors  do  the  same.  We  can- 
not turn  over  to  the  railway  money  that  it  should  have 
had  and  used  but  which  we  have  paid  our  stockholders, 
but  we  can  see  that  its  freight  rates  are  brought  up  to 
a  point  where  they  will  yield  the  fair  profit  that  the 
road  should  have.  No,  we  cannot  do  all  of  the  repair 
work  ourselves,  even  though  we  do  pay  the  most  of  the 
railway  bills,  but  working  through  proper  legal  channels 
we  can  do  our  bit,  which  should  be  a  large  bit  toward 
the  repair  of  the  link  we  have  helped  to  weaken  in 
the  chain  in  our  national  economy. 


What  Zinc  Smelters  Ought  To  Do 

IF  ANYBODY  had  said  four  years  ago  that  the  price 
for  common  .spelter  would  be  about  8c.  per  lb.  and 
that  producers  would  nevertheless  be  complaining  that 
they  could  not  get  a  new  dollar  for  an  old  one.  he 
would  have  been  promptly  and  properly  pronounced  a 
lunatic.  However,  what  would  then  have  seemed  so 
utterly  fantastic  is  a  grim  and  serious  reality  now. 
The  explanation  is  that  all  industry  is  on  a  basis  multi- 
plied by  about  1.6  (probably  more  than  that  in  the  case 
of  zinc)  in  so  far  as  cost  of  production  is  concerned,  and 
a  price  of  8c.  for  spelter  now  is  no  better  than  5c.  in 
1913,  and  probably  not  quite  so  good.  As  compared 
with  the  first  quarter  of  this  year,  the  production  of 
spelter  has  been  reduced  from  a  monthly  average  of 
about  65,000  tons  to  a  rate  of  about  50,000  tons  at 
present.  Many  smelteries  are  being  operated  at  only 
partial  capacity ;  many  have  been  closed ;  some  have  been 
abandoned. 

Now,  it  is  useless  for  zinc  smelters  to  delude  them- 
selves with  any  hopes  of  a  return  of  the  fat  times  of 
1915-16.  The  competition  among  themselves  and  their 
great  surplus  of  smelting  capacity  will  prevent  that;  in 
short,  natural  conditions.  About  the  only  chance  for 
a  return  of  unnatural  conditions  that  might  favor  the 
zinc  smelters  is  that  the  War  Industries  Board  may 
monkey  with  things  that  ought  to  be  let  alone.  But 
assuming  that  Washington  displays  commonsense  and 
keeps  its  hands  off,  there  is  no  need  to  waste  sympathy 
on  the  zinc  smelters  in  their  present  plight.  They»made 
great  profits  in  1915-16,  they  knew  (at  any  rate  they 
were  told)  what  was  going  to  happen,  and  if  some  of 
them  have  had  to  throw  away  their  plants  the  high 
prices  represented  precisely  that  contingency  and  the 
market  offered  the  amortization  in  advance.  However, 
this  is  cold  comfort  to  many  smelters  who  are  per- 
manently in  business  and  are  now  disappointed  and 
perplexed.  Them  we  advise  to  forget  the  past  and 
furn  their  eyes  to  the  future.  With  the  enormous 
smelting  capacity  that  we  now  possess,  with  the  com- 
petition of  the  electrolytic  producers,  and  with  so  many 
of  the  galvanizers  making  their  own  spelter,  the  idea 
of  other  smelters  ought  to  be  to  increase  the  consump- 
tion of  spelter  by  developing  new  uses  for  it. 

The  one  great  field  for  increasing  the  use  of  spelter 
is  in  sheet  zinc.  It  has  been  notorious  during  the 
last  20  years  that  while  a  very  large  part  of  the  spelter 
of  Europe  has  been  rolled  the  United  States  has  so 
treated  only  a  small  part  of  its  product.  Perhaps  we 
cannot  use  so  much  sheet  zinc  for  roofing  in  this 
country;  perhaps  our  conditions  may  not  be  favorable 
to  that;  but  certainly  we  can  put  zinc  sheets  and  rods, 
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light  and  heavj*,  to  many  more  uses  than  at  present  and 
now  is  the  time,  preeminently  the  time,  to  do  it.  For, 
with  a  surplus  of  plant  and  of  smeltermen,  reflected  in 
the  relatively  low  price  of  spelter,  we  are  in  a  position 
to  substitute  sheet  zinc  for  other  sheet  metals,  especially 
tin  plate  and  copper,  that  are  in  deficient  supply. 

It  is  well  known  that  the  Gei-mans,  who  are  short  of 
copper  and  tin.  have  done  this.  We  ought  to  do  likewise 
and  even  more  extensively,  for  we  shall  continue  to  make 
and  use  many  things  that  the  Germans  have  been  com- 
pelled to  dispense  with.  Let  anybody  observe  the 
articles  in  everj-day  use  that  are  made  of  sheet  metal 
for  which  zinc  might  be  substituted — covers  of  con- 
tainers, cans,  buttons,  gas  and  electric  fixtures,  hard- 
ware trimmings,  buckles,  to  mention  but  a  few  of  the 
hundreds  of  things  that  will  be  noted  by  one  who  opens 
his  eyes.  Consider  also  the  multitude  of  things  for 
which  cast  zinc  might  be  used  as  well  as  cast  brass. 

This  is  the  way  that  zinc  smelters  ought  to  be  think- 
ing. It  is  interesting  that  the  New  Jersey  Zinc  Co., 
which  is  now  building  a  rolling  mill,  is  probably  think- 
ing this  way.  There  ought  to  be  more  rolling  mills, 
more  competition  in  the  sheet-zinc  business,  and  the 
rollers  should  unite  in  a  propaganda  to  increase  the  use 
of  their  product.  Now  is  the  time  of  all  times,  when 
copper  and  tin  are  in  such  scant  supply  as  to  be  unob- 
tainable for  many  former  uses. 


Status  of  Flotation  Litigation 

THE  illuminating  article  by  R.  C.  Canby  in  this 
issue  on  the  .status  of  the  flotation-patent  litigation 
of  Minerals  Separation  in  America  will  interest  every 
mining  and  metallurgical  engineer  who  is  anxious  to 
know  the  essential  points  in  the  decisions  thus  far 
rendered.  The  article  will  interest  especially  those  en- 
gineers who,  through  not  being  directly  affected,  have 
stood  without  the  maze  of  patent  phraseology  involved 
in  this  litigation,  hoping  the  way  would  be  cleared  be- 
fore they  had  occasion  to  make  use  of  the  flotation 
process.  Mr.  Canby  has  performed  a  distinct  service 
to  the  mining  industry  in  pointing  out  the  high  spots 
in  this  well-nigh  interminable  litigation,  and  in  so  clari- 
fying the  main  points  at  issue  that  the  ordinary  operator 
may  grasp  the  real  scope  of  the  Minerals  Separation 
patents.  The  industry  has  long  needed  such  a  clarify- 
ing presentation  of  this  subject. 

The  article,  while  of  considerable  length,  will  well 
repay  careful  reading  and  will  be  readily  understood  by 
those  who  have  not  heretofore  attempted  to  follow  the 
intricate  phases  of  this  litigation.  In  his  lucid  presenta- 
tion of  the  subject  the  author  has  eliminated  patent 
verbiage  so  far  as  is  possible  in  treating  of  the  patent 
claims  of  Minerals  Separation.  Mr.  Canby,  who  was  the 
developer  of  the  Miami  Copper  Co.'.s  practice  in  flotation, 
naturally  speaks  from  his  side  of  the  case.  Minerals 
Separation  will  not  be  expected  to  accept  his  views  so 
far  as  they  may  repre.sent  the  expression  of  personal 
opinion,  hut  the  especial  value  of  the  article  is  in  the 
general  reviow  of  the  American  litigation  and  the  direct- 
ing of  attention  to  certain  pertinent  paragraphs  of  the 
courts'  deci-sidnA  indicating  the  limitations  of  the  Min- 
enil.H  Separation  patents.  It  is  made  clear  that  the 
flotation  process  is  by  no  means  a  monopoly. 


Throw   a   couple  of  rocks   in  that  chute,   "pard,"   I 
think  the  boss  is  down  on  the  sill  listenin'. — The  Anode. 


The  first  experience  in  price-fixing  of  which  there 
is  any  record,  says  a  contemporary,  was  in  the  year  301, 
when  Emperor  Diocletian  fixed  maximum  prices  on 
over  one  thousand  articles.  It  was  so  arbitrary  a  meas- 
ure that  it  finally  ended  in  much  bloodshed.  Out  of 
fear,  nothing  was  offered  for  sale,  and  the  scarcity  grew 
much  worse;  until,  after  the  death  of  many  persons,  the 
law  was  repealed. 


An  Associated  Press  correspondent  who  has  just  re- 
turned from  Russia  sketches  the  composition  of  the 
Bolshevihi  party  as  first  composed  of  innumerable  Ger- 
man paid  agitators  and  propagandists,  whose  sole  pur- 
pose is  to  reduce  the  country  to  complete  anarchy.  The 
second  class  is  composed  of  fanatics,  escaped  criminals, 
released  political  prisoners,  and  expatriated  Russians 
whom  political  amnesty  brought  back  to  the  country. 
These  the  sense  of  accumulated  wrongs,  real  and 
imaginary,  of  half  a  century  has  driven  into  a  frenzy 
of  anarchistic  revolt,  and  without  sharing  the  motives 
of  their  German  leaders,  they  find  their  doctrines  quite 
congenial.  The  third  and  largest  class  is  a  tremendous 
body  of  ignorant  workmen  and  soldiers  with  nebulous 
notions  of  democracy,  who  have  been  taught  by  their 
leaders  that  freedom  is  a  debauch  of  idleness.  This 
briefly  is  the  Bolsheviki,  maximalist  or  extreme  socialist 
faction  in  Russia. 


We  have  already  told  about  how  Gelaaio  Caetani,  now 
Captain  Caetani,  used  the  Brunton  transit  in  surveying 
the  mine  with  which  he  blew  up  the  Col  di  Lana.  Mr. 
Brunton  recently  received  a  letter  from  Captain  Caetani 
that  he  has  sent  to  us  with  permission  to  publish  it,  as 
follows : 

War  Zone,  Italy,  Oct.  19,  1917. 
My  Dear  Brunton: 

From  the  Italian  Front  I  r>m  writing  to  tell  you  that 
your  Brunton  compass  has  followed  me  through  14  years 
of  American  mining  life,  and  now  for  over  two  years  from 
trench  to  trench;  from  the  Alps  to  Macedonia,  and  from 
there  to  the  arid  Carso.  The  great  mine  I  made  at  Col  di 
Lana  was  all  surveyed  with  your  compass,  and  the  work 
turned  out  so  true  that  it  made  the  first  success  of  its  kind 
at  the  Italian  Front. 

At  last,  after  Ifi  years'  service,  mark  No.  1999  got 
knocked  out  by  a  shell,  and  I  have  rep'aced  it  with  No. 
7871,  which  contains  remarkable  improvements  for  trench 
work.     It  requires  less  risk  in  usintr  it. 

All  this  is  to  tell  you  how  prnl  ful  I  am  to  you  and  your 
little  instrument — my  ever-faithful  companion — and  the 
great  help  America  is  giving  to  our  cause,  for  a  little  part 
is  also  given  by  your  compass. 

My  kindest  regards  to  my  many  friends  in  .\mericn  and 
to  yourself.  Sincerely  yours, 

Cait.  G.  Caetani, 
Royal   Engineers. 
David  W.  Brunton,  Esq., 
Denver,  Colo. 

Mr.  Brunton  adds  properly  that  Captain  Caetani  mast 
have  had  a  pretty  narrow  squeak  when  his  in.ntrument 
was  smashed,  but  with  characteristic  modesty  he  says 
nothing  about  it. 


December  1,  1917 
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November  Mining  Dividends 

Dividends  disbursed  in  November,  1917,  by  27  United 
States  mining  and  metallurgical  companies  making  pub- 
lic reports  amounted  to  $9,697,493,  as  compared  with 
$12,245,275  paid  by  29  companies  in  November,  1916. 
Canadian  and  Mexican  companies  paid  $1,509,226,  as 
compared  with  $1,941,798  in  November,  1916. 

The  Coniagas  Mines,  Ltd.,  and  Mass  Consolidated 
Mining  Co.  passed  their  dividends  and  the  Hecla  Mining 

United  States  Mining  and  Metallurgical 

Companies  Situation 

Am.  Zinc,  Lead  and  Sm.,  pfd U.  S. 

Anaconda,  c Mont. 

Barnes  King  Dev.,  c Mont. 

Big  Creek  Leasing Ida. 

Caledonia,  1.  s   Ida. 

Chief  Cons.,  s.  1    Utah 

Cons.  Arizona  Smelting,  c Ariz. 

Crcsson,  g.  s Colo. 

Golden  Cycle,  g Colo. 

Grand  Central Utah 

Granite,  g Colo. 

Hecla,  1.  s Ida. 

Homestake,  g S.  D. 

Internatl.  Nickel,  pfd      U.  S.-Can. 

Iron  Cap  Copper,  c     Ariz. 

Mammoth,  g.  s.  1.  c Utah 

Miami,  c Ariz. 

Nevada  Wonder,  g,  s  Nev. 

New  Jersey  Zinc  U.  S. 

Prince  Cons.,  Is Nev. 

Shannon,  c .    .  Ariz. 

Tamarack  &  Custer,  Is     Ida. 

United  Eastern,  g  .  Ariz. 

United  Verde,  c      - ,  Ariz. 

United  Verde  Extension,  c Ariz. 

Wilbert,  1.  s Utah 

Yellow  Pine,  z.  1      Nev. 


Canadian  and  Mexican  - 
Companies 

Amparo,  g.  s 

Asbestos  Corpn.  of  Can,,  pfd.  - 

El  Ore  Min.  &  Ry.  g 

Granby  Cons.,  c      


Situation 
Mex. 


Per  Share 

Total 

$1   50 

$144,840 

2  00 

4,662,500 

10 

40.000 

,50 

2,500 

.03 

78.150 

.10 

88,406 

.05 

83.150 

.10 

122,000 

.03 

45,000 

.04 

20,000 

.01 

16,500 

.05 

50,000 

65 

163.254 

1   50 

133,689 

50 

72,055 

10 

40,000 

1    50 

1,120,671 

10 

140,840 

4  00 

1,400,000 

.025 

25,000 

.25 

75,000 

.03 

53,288 

.05 

68,150 

.75 

225,000 

75 

787,500 

01 

10,000 

03 

30,000 

Per  Share 

Total 

$0  03 

$60,000 

1   00 

40,000 

24 

57,375 

2  50 

374, -fbS 

2  00 

976,888 

e-Ci 

Co.  reduced  its  rate  from  15c.  to  5c.  per  share.  Miami, 
Shannon  and  United  Verde  omitted  the  "extras,"  which 
they  have  been  recently  adding  to  their  regular  pay- 
ments. 

The  dividend  by  El  Oro  Mining  and  Railw^ay  Co.. 
which  was  the  first  since  1913,  was  announced  as  a  pay- 
ment from  past  profits. 

The  totals  for  the  first  eleven  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies,  $188,- 
898,860;  holding  companies,  $4,979,361;  Canadian,  Cen- 
tral American,  South  American  and  Mexican  mines, 
$17,891,083. 

Utah  Copper  on  Fifth  Avenue 

It  is  doubtful  if  many  mine  operators,  engineers, 
geologists  or  metallurgists  regard  their  particular  suc- 
cess or  accomplishments  from  an  artistic  point  of  view, 
unless  professional  pride  may  be  said  to  partake  of  the 
artistic.  Appreciation,  however,  of  the  possibilities  of 
a  field  not  frequently  explored  by  the  artist  is  disclosed 
in  the  recent  exhibition  in  a  Fifth  Avenue  art  gallery 
of  mine  paintings,  by  Jonas  Lie,  presenting  examples  of 
American  mining  and  metallurgy  as  developed  by  the 
Utah  Copper  Co.,  and  a  canvas  depicting  the  Garfield 
converters.  Daniel  C.  Jackling,  the  developer  and  one 
of  the  principal  owners  of  Utah  Copper,  commissioned 
Mr.  Lie  to  paint  the  Utah  Copper  series  which  are  on 
exhibition  at  the  galleries  of  M.  Knoedler  &  Co.  at  556 
Fifth  Ave.,  New  York. 

Concerning  this  exhibition,  the  New  York  Herald 
of  Nov.  18,  says: 

It  is  understood  that  the  commissioner  of  Mr.  Lie's  pic- 
tures recommended  the  method  of  operation  that  has  caused 
this  mine  to  yield  such  wealth  of  ore.     The  method  had 


been  to  tunnel  in.  He  divined  that  the  property  was  a 
mountain  of  copper  and  had  it  dug  away  in  a  series  of 
benches  or  terraces,  starting  from  the  top.  As  a  result 
there  are  75  steam  shovels  working  day  and  night,  with 
an  average  daily  yield  of  30,000  to  40,000  tons.  Persons 
who  have  viewed  the  mountain  in  proper  perspective  say 
that  the  benches  look  like  great  steps  and  that,  as  the 
mountain  narrows  into  a  peak,  there  is  a  strong  resemblance 
to  a  pyramid  with  columns  of  steam  and  smoke  rising  from 
the  shovels  at  work.  The  resemblance  has  been  recognized 
by  Mr.  Lie,  one  of  whose  canvases  is  entitled  "The  Pyramid." 

Largest  among  the  paintings  are  the  "General  View"  and 
"From  the  Upper  Tramway  Station."  These  are  50  x  74  in. 
Then  comes  "The  Pyramid,"  at  the  foot  of  which  is  an  ex- 
cavation resembling  an  amphitheater.  No.  4  is  "The 
Approach."  The  others  are  "Bingham,"  one  of  the  mining 
towns;  "The  Pit,"  "Sunrise,"  a  view  of  the  mine  soon  after 
daybreak;  a  view  from  above  and  a  more  sketchy  version 
of  the  upper  tramway  station.  Mr.  Lie  shows  everything 
about  the  mine,  which  lies  about  20  miles  from  Salt  Lake 
City,  except  the  dump,  that  is  beginning  to  rise,  like  another 
mountain,  out  of  the  lake. 

A  tenth  picture  is  the  Garfield  converters  in  operation.  It 
is  entitled  "The  Garfield  Converters,"  and  was  painted  for 
E.  A.  Cappelen  Smith,  one  of  the  inventors  of  this  converter. 


The  A.  S.  &  R.  Co.  vs.  B,  H.  &  S. 
M,  &  C.  Co. 

F.  W.  Bradley,  president  of  the  Bunker  Hill  &  Sul- 
livan Mining  and  Concentrating  Co.,  has  written 
a  letter  under  date  of  Nov.  14  to  a  stockholder,  in  which 
he  summarizes  the  points  at  issue  between  his  company 
and  the  American  Smelting  and  Refining  Co.  as  follows: 
Dear  Sir: 

I  have  your  letter  of  9th  inst.  with  clipping  from  Wall 
Street  Journal  of  8th  inst.  regarding  above  litigation,  which 
I  have  read  and  herewith  return. 

The  suit  referred  to  in  the  clipping  was  started  last 
August  in  the  effort  to  prevent  us  from  smelting  our  own 
ore  in  our  own  smelter,  which  started  up  operations  July 
5th  last.  A  petition  was  made  for  a  temporary  injunction 
pending  the  outcome  of  the  litigation,  which  resulted  in  a 
preliminary  hearing  before  United  States  Judge  Woolverton 
in  Portland,  Ore.,  on  7th,  8th  and  9th  inst.  Judge  Woolver- 
ton now  has  the  matter  under  consideration,  and  will  render 
an  opinion  at  his  convenience.  In  the  meanwhile,  our  smel- 
ter is  in  continuous  operation. 

The  plaintiff,  in  effect,  charges  that  it  was  the  real  pur- 
chaser of  our  interest  in  the  Tacoma  Smelter;  that  the 
purchase  was  made  with  the  idea  of  securing  all  our  ore 
for  a  period  of  25  years,  so  that  we  would  not  again  go  into 
the  smelting  business  for  that  length  of  time;  and  that  the 
only  reason  we  have  gone  into  it  again  is  because  our 
cupidity  was  aroused  by  the  recent  war  prices  for  lead. 

On  the  other  hand,  we  contend  that  plaintiff  was  not  the 
real  purchaser;  that  all  our  product  was  not  covered  by 
the  25-year  contract;  that  we  incurred  no  obligation  not  to 
again  go  into  the  smelting  business;  that  "cupidity"  had 
nothing  to  do  with  the  building  of  our  smelter,  as  we  began 
the  work  before  lead  had  reached  the  recent  war  prices; 
and  that  one  of  the  reasons  for  the  building  of  our  own 
smelter  was  because  the  American  Smelting  and  Refining 
Co.  had  so  suppressed  competition  that  we  could  find  no 
market  whatever  for  such  of  our  production  as  was  not 
covered  by  the  25-year  contract. 

Our  legal  defenses  have  been  very  briefly  summarized  by 
Mr.  M.  A.  Folsom,  as  follows: 

"Our  25-year  smelting  contract  was  made  in  1905  with 
the  Tacoma  Smelting  Co.  Until  1912  this  company  received 
part  of  our  ore  at  its  plant  at  Tacoma  and  diverted  the 
balance  to  the  smelters  of  the  A.  S.  and  R.  Co.  In  1912  the 
Tacoma  Smelting  Co.  abandoned  its  lead  plant  and  since 
that  time  all  of  our  ores  have  been  diverted  to  the  A.  S. 
and  R.  Co.  We  have  not  had  a  contract  wtih  the  A.  S.  and 
R.  Co.;  but  it  seems  that  in  June  of  this  year,  after  we 
had  completed  our  smelter,  the  A.  S.  and  R.  Co.  procured 
an  assignment  of  the  Tacoma  contract  and  is  now  seeking 
to  enforce  it  in  the  name  of  the  A.  S.  and  R.  Co.  The 
Tacoma  company,  with  whom  the  contract  was  made,  has 
no  plant  now  in  which  it  could  handle  our  ore,  and  of  course 
will  not  be  damaged  if  we  smelt  our  own  ores. 

"We  contend  that  the  contract  could  not  be  assigned 
without  our  consent,  because  it  imposed  financial  obligations, 
upon  the  Tacoma  company,  and  we  had  a  right  to  say  that 
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we  would  not  look  to  any  other  company  for  the  perform- 
ance of  those  obligations.  The  Supreme  Court  of  the  United 
States  seems  to  have  held  that  a  smelting  contract  like  ours 
cannot  be  transferred  by  one  smelting  company  to  another. 

"But  in  any  event,  our  contract  was  amended  in  1907  so 
that  the  Tacoma  company  agreed  to  pay  us  during  the  life 
of  the  contract  for  lead  in  our  ore  the  price  for  lead 
made  by  the  A.  S.  and  R.  Co.  in  New  York  City  on  the  date 
of  any  shipment.  In  other  words,  the  Tacoma  company  and 
cur  company  agreed  to  let  a  third  party  (the  A.  S.  and  R. 
Co.)  fix  the  price  for  the  lead  each  day  and  we  would  settle 
accordingly.  Now  the  price  fixer  claims  to  have  taken  an 
assignment  of  the  contract  and  seeks  the  aid  of  the  court 
to  compel  us  to  deliver  lead  ore  to  him  during  the  next  12 
years  at  the  price  which  he  shall  himself  fix!" 

AS  to  the  other  matters  mentioned  in  the  clipping  from 
the  Wall  Street  Journal  of  8th  inst.,  our  ores  have  never 
averaged  as  high  as  8  oz.  of  silver  and  14''  of  lead  as 
stated;  but  they  have  averaged  approximately  4'/4  oz.  of 
silver  and  11'*  lead.  The  same  article  states  that  our 
dividends  have  been  but  $15,500,000;  whereas  the  total  has 
been  $20,370,000,  and  in  addition  we  have  $6,500,000  of 
actual  operating  profits  tied  up  as  invested  capital  in  the 
shape  of  cash,  securities,  plant  and  property.  Also  in  addi- 
tion, we  have  eight  years'  ore  developed  and  ready  for  min- 
ing, concentrating  and  smelting. 

However,  it  is  true,  as  stated  in  the  clipping,  that  we 
would  have  been  better  off  if  we  had  some  time  ago  installed 
a  smelting  plant  at  the  mine  to  take  the  place  of  our  water 
concentrating  plants;  but  the  statement  is  not  correct  in 
throwing  out  the  inference  that  we  could  have  had  a  smelt- 
ing plant  at  the  mine  from  the  beginning,  not  only  because 
of  lack  of  railroad  facilities,  but  also  because  the  progress 
in  the  art  of  smelting  has  but  recently  enabled  us  to  estab- 
lish an  up-to-date  plant  at  the  mine  that  can  compete  with 
other  established  lead-smelting  plants  in  the  United  States. 

I  am  taking  the  liberty  of  sending  copies  of  this  letter 
to  some  of  our  stockholders  who  may  have  also  seen  the 
article  you  have  so  kindly  called  my  attention  to. 
Yours  very  truly, 

F.  W.  Bradley. 

San  Francisco,  Calif.,  Nov.  14,  1917. 


Mexico  To  Adjust  Damage  Claims 

According  to  dispatches  from  Mexico  City  a  damage 
claim  bureau  to  adjust  claims  arising  during  the  revo- 
lution will  be  established,  as  provided  in  a  decree  is- 
sued by  President  Carranza  on  Nov.  25.  The  presi- 
dent will  also  designate  the  rules  of  procedure. 

All  claims  must  be  presented  in  Spanish  with  as 
many  affidavits  of  proof  as  possible.  Each  claim  must 
outline  the  amount  of  damages  and  the  name  and  na- 
tionality of  the  person  making  it.  Foreigners  must  at- 
tach to  their  claims  certificates  of  nationality,  or  other- 
wise it  will  be  assumed  that  they  are  Mexicans.  Com- 
panies incorporated  under  the  Mexican  law  will  be  con- 
sidered Mexican  concerns.  When  a  foreigner  shall  be 
di.ssati.sfied  with  an  award  he  may  present  a  personal 
claim  throur^  his  diplomatic  representative,  which  will 
be  arbitrated  by  three  persons — one  designated  by  the 
president,  one  by  the  foreign  diplomat,  and  one  by 
mutual  appointment.  In  no  case  may  an  arbitrator  be- 
long to  the  diplomatic  or  consular  .service.  The  term 
for  the  filing  of  claims  will  expire  three  years  from  the 
date  of  the  signing  of  today'.s  decree. 

The  question  of  returning  to  private  control  the  Na- 
tional Railways  of  Mexico,  which  for  some  time  have 
been  operated  by  the  Constitutional  government,  was 
taken  up  at  a  meeting  of  the  directors  of  the  com- 
pany, on  Nov.  23  in  Mexico  City.  Carlos  Da.save  y  del 
Ca.stillo  Megrente,  chairman  of  the  hoard  of  directors, 
and  Luis  Cabrera,  Minister  of  Finance  and  a  member 
of  the  board,  will  go  shortly  to  New  York  to  discuss  ar- 
rangements for  resumption  of  control  by  the  company. 


Back  Up  the  Twenty-Seventh  Engineers 

The  movement  that  was  started  last  week  to  organize 
a  Comfort  Club  for  the  27th  Engineers,  the  mining  in- 
dustrj''s  own  regiment,  with  the  purpose  of  raising  a 
fund  out  of  which  to  buy  such  comforts  as  cigarettes, 
pipes  and  tobacco,  is  now  well  under  way,  and  the  sug- 
gestion that  those  who  must  stay  should  help  to  make 
life  pleasant  for  those  who  go  has  already  met  a  gener- 
ous response.  The  Journal's  original  subscription  of 
$1000  has  been  more  than  doubled.  Donations  received 
to  date  are: 

Engineering  and  Mining  Journal $1000.00 

New  York  Eng-ineering  Co 1000.00 

A  Friend,  Nov.  23 5.00 

H.   H 5.00 

The  generous  subscription  of  the  New  York  Engi- 
neering Co.  was  accompanied  by  a  letter  which  we  re- 
produce. Another  donor  suggests  that  the  aid  of  the 
ladies'  committee  of  the  Institute  and  the  Mining  and 
Metallurgical  Society  be  enlisted  to  help  increase  the 
fund,  which  is  an  excellent  idea.    The  letters  follow : 

New  York  Engineering  Company 
U.  S.  Express  Building 

2  Rector  Street 
Office  of  the  President 

New  York,  U.  S.  A.,  Nov.  26,  1917. 
Mr.  W.  R.  Ingalls, 

Engineering  and  Mining  Journal, 
New  York,  N.   Y. 
Dear  Mr.  Ingalls: 

I  am  glad  to  note  in  your  last  issue  that  you  have  started 
the  ball  rolling  for  a  subscription  to  the  27th  Engineer 
Regiment,  and  I  herewith  enclose  check  for  $1000.00  to  help 
keep  this  ball  in  motion. 

Mining  work  always  hns  been  hazardous,  but  with  the 
additional  casualties  from  .  hot  and  shell,  certainly  these  men 
who  volunteer  deserv*  everything  that  we  can  give  them. 

Judging  by  the  personnel  of  the  officers  of  this  regiment, 
we  are  sure  that  it  will  accomplish  wonderful  work,  and  we 
should  all  be  proud  of  the  opportunity  to  render  any  service 
to  this  splendid  regiment. 

If  I  can  be  of  any  further  service,  please  command  me. 
and  wishing  you  all  success,  I  beg  to  remain. 
Yours  very  truly, 

(Signed)   A.  C.  LUDLUM. 

New  York.  Nov.  23,  1917. 
Mr.  W.  R.  Ingalls, 

Engineering  and  Mining  Journal, 
New  York,  N.  Y. 
Dear  Mr.  Ingalls: 

Noti'^e  of  your  recently  organized  Comfort  Club  for  the 
27th  Engineer  Regiment,  appearing  in  your  issue  of 
November  24th,  has  been  read  by  me  and  will  be  read  by  the 
mining  profession  throughout  this  country  with  much  inter- 
est and  sympathy.  It  will  receive  the  support  of  the  pro- 
fession at  large.  I  most  heartily  endorse  this  move  on  the 
part  of  the  Journal  and  suggest  that  you  invite  the  joint 
ladies'  committee  of  the  .^.I.M.E.  and  the  Mining  and  Metal- 
lurgical Society  to  use  their  organizatirn  to  collect  sub- 
scriptions for  the  Club.  This  ladies'  committee,  as  you 
knov,  has  organized  subcommittees  throughout  the  We.st  for 
the  purpose  of  collecting  funds  for  relief  and  other  purposes. 
Very  truly. 

Mining  Engineer. 

Rack  up  the  men  of  this  regiment  who  have  enlisted 
for  the  most  dangerous  work  at  the  front.  Think  of 
them  whenever  you  settle  down  for  a  comfortable  smoke 
and  imagine  how  it  would  be  if  the  roles  were  reversed 
You  can  impress  them  in  a  most  intimate  way  that 
mining  men  have  their  self-sacrifice  in  mind,  simply  by 
joining  the  Comfort  Club.  Remember  the  27th  Engi- 
neers and  keep  on  remembering  them  until  you  have 
mailed  u.s  your  check,  drawn  to  the  order  of  the  Engi- 
neering and  Mining  JoumaL 


December  1,  1917 
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Company  A, 

27WU.S,  ENGINEERS 


THE  FIRST  MILITARY  MINING  UNIT  TO  BE  ORGANIZED  IN  THE  UNITED  STATES  ARMY 

This  is  the  nucleus  of  the  thousands  of  men  who  probably  will  be  incorporated  in  the  special  mininp  reginients  which  are  to 
form  a  portion  of  tlie  American  Expeditionary  Army.  Company  A  is  at  Camp  Meade.  Md.  The  upper  photograph  is  of  the  officers 
of  Company  A,  In  the  front  row.  left  to  right:  Lieut.  Ellsworth  H.  Shriver.  Capt.  Nerval  J.  E.  Welsh  (commanding).  First  Lieut. 
Ralph  S.  Edmondson.  Middle  row.  left  to  right:  Lieut.  Vaughn  H.  Wilson,  First  Lieut.  Buckingham  Miller.  First  Lieut.  John  J. 
Croston.    Back  row,  left  to  right:  Medical  Corps:  Capt.  Wilson  G.  Wood,  Lieutenants  Brady  and  Gillespie 
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Personals 


The  offices  and  equipment  ot  both  the 
constituent  units  in  tlie  consolidated  Mc- 
Graw-Hill Publishing  Co  are  now  under 
one  roof.  In  the  confusion  incident  to  the 
reni.jval  ot  what  was  formerly  the  ilctSraw 
Publishing  Co.s  plant  from  West  39th  St 
to  the  Hill  Building,  at  10th  Ave.  and  36th 
St-,  there  may  be  some  slight  delay  in  re- 
ceiving vour  copies  ot  the  "Kngineering  and 
Mining  Journal."  For  this  we  ask  your 
indulgence,  with  the  assurance  that  after 
readjustjnents  have  been  made  the  com- 
bined facilities  of  the  two  big  plants  will 
leave  nothing  to  be  desired  in  the  way 
of  prompt  and  efficient  service 

L.<-iKhton  Stewart,  mining  engineer,  has 
established  an  office  at  42  Broadway,  New 
York. 

K.  S.  Archibald  has  gone  to  South  Da- 
kota, to  look  over  some  prospects  in  the 
Black    Hills. 

(iordon  R.  Campbell,  secretary  of  the  Cal- 
umet &  .Arizona  Mining  Co..  is  visiting  New 
York  and  other  eastern  points  on  business. 
J.  B.  Moore  has  resigned  as  superin- 
tendent of  mines  for  the  Tigre  Mining  Co.. 
at  Esqueda,  Sonora.  Mexico,  and  will 
shortly  return  to  San  Antonio.  Texas. 

Henjamin  B.  Thayer  has  returned  to  New 
Y'ork  from  an  inspection  of  the  Anaconda 
properties  in  Montana,  and  of  the  Interna- 
tional  Smelting  Co.    at  Tooele.   Utah. 

R.  M.  Edwards,  president  of  the  Frank- 
lin. South  1-ake.  and  other  mining  lOin- 
panies.  who  has  been  for  several  months  at 
Houghton.  Mich.,  has  returned  to  Boston 
for  the  winter. 

A.  O.  Markeniie.  secretary  of  the  Utah 
chapter  of  the  American  Mining  Congress, 
was  In  Washington  recently  investigating 
the  possibility  of  Government  action  af- 
fecting lead  and  zinc. 

Hon.  >lartln  Bnrrell.  Secretary  of  State 
and  Minister  of  Mines,  in  the  newly  formed 
Unionist  government  of  Canada,  has  been 
elected  bv  acclamation  for  the  constituency 
of  Y'ale-Cariboo.   B.   C. 

John  B.  Wise,  superintendent  of  the  elec- 
trolytic and  acid  plants  of  the  Chile  E.\- 
ploration  Co..  Chuquicamata.  Chile,  re- 
turned to  Chuquicamata  on  Oct.  18  and 
resumed    his    former   duties. 

Frank  L.  Estep,  chief  engineer  of  the 
Tennes.see  Coal.  Iron  and  Railroad  Co..  has 
resigned  to  accept  a  similar  position  with 
the  Nova  .Scotia  Steel  and  Coal  Co.  at 
New  Gl.asgow.   Nova   Scotia. 

nr.  Allerton  S.  CDshman,  president  of 
the  Institute  of  Industrial  Research  at 
AVashington.  is  now  a  major  in  the  Officers' 
Reserve  Corps,  and  has  been  a.sslgned  sp  ■- 
rial  research  work  on  the  chemistry  or 
high  explosives,  under  the  ordnance  .section. 
K.  A.  Holhrook,  formerly  professor  In  the 
mining  department  of  the  University  of  Il- 
linois, has  been  appointed  supervisi.ig  min- 
ing engineer  and  mctallurgi.''t  with  the  U.  S 
Bureau  of  Mines,  and  will  act  as  supenn- 
•  tendent  of  the  station  at  Urbana,  lUi'ioi'^. 
W,  B.  Plank,  formerly  assistant  engineei 
of  the  Pittsburgh  station  of  the  V.  S.  Bu- 
reau of  Mines,  has  been  appointed  mining 
engineer  In  the  mine-safetv  .section,  and 
will  have  headquarters  at  the  station.  Res- 
iiip  rnr  No  3  at  Evansvillc,  Ind.,  will  be 
under   his  charge. 

J.  Frater  Taylor  will  retire  from  the 
presldencv  of  the  Algoma  Steel  Corporation 
at  the  end  of  the  year,  but  will  continue 
his  connection  with  Its  affairs  In  an  iid- 
vlsory  capacity  as  chairman  of  the  Lake 
Superior  Corporation.  W.  C.  Franx  will 
succeed    htm    as    president. 

Oenrcr  A.  Millar,  supeilntendent  of  the 
Bes.iemer  Rolling  Mills,  at  Bessemer.  Al.i  . 
will  leave  to  lake  rharge  of  construction  of 
the  new  steel  mills  at  Fnlrfleld.  both  prop- 
•■rtles  belonging  to  the  Tennessee  Coiil.  Iron 
and  Railroad  Co.  He  will  he  succeeded  by 
W.  J.  Nmllh,  formerly  assistant  sup  rln- 
lendenl 


Obituary 


Jamo*  Mafnlllnn  Prahndr,  formerly  Onv- 
emor  of  Colonido  died  In  I'enver.  on  Nov. 
23.  aged  RS  venrs  He  wa.i  elected  Gov- 
ernor In  It"?  Shnrtlv  after  this,  the  strike 
of  mln«rs  m  Cripple  Creek  occurred.  Kiirlv 
In  November  ir>fi3  he  was  required  to  rail 
out  the  «lnie  mllltin  to  quiet  disorders 
resulting  from  the  Vindicator  mine  explo- 
sion In  Cripple  Creek.  In  which  two  men 
were  killed  A  few  months  Inter  he  mused 
Ihf  arrest  of  Charles  H  Mover  president 
ot  the  Western  Federation  of  Miner",  who 
waa  later  relea.«ed   bv   IT.  S.  Judge  Thayer 


at  St.  Louis.  Peabody  was  defeated  for 
reelection  but  was  declared  the  lawful  gov- 
ernor of  the  state  by  the  General  Assembly 
in  March.  1905.  He  surrendered  the  office 
to  Lieut.  Gov.  Jesse  F.  McDonald  by  agree- 
ment, however,  after  serving  only  a  few 
hours. 

Grant  B.  SclUey,  controlling  owner  of  the 
Britannia  Mining  and  Smelting  Co..  ot  Brit- 
ish Columbia,  died  at  his  home  at  Far 
Hills.  N.  J.,  on  Nov.  22.  aged  72  years, 
after  a  long  period  of  ill  health.  He  was 
born  in  Chapinsville.  N.  Y.,  in  1845.  and 
came  to  .New  Y'ork  in  1870.  In  1885  he 
became  a  partner  in  the  newly  formed 
brokerage  firm  of  Moore  &  Schley.  He  was 
prominent  during  the  panic  of  1907  through 
the  purchase  and  subsequent  absorption  of 
the  Tennessee  Coal.  Iron  and  Railroad  Co.  by 
the  Steel  Corporation.  He  was  one  of  those 
summoned  to  AVashlngton  to  appear  before 
the  Senate  Committee  on  the  Judiciary, 
which  investigated  the  affairs  of  the  Ten- 
nessee company.  It  was  through  the  ef- 
fons  of  Mr.  Schlev  that  the  Britannia 
Mining  and  Smelting  Co.  was  made  a  prof- 
itable producer.  This  company.  incon>or- 
ated  in  British  Columbia  in  1908  to  take 
over  the  Britannia  mine  and  assets  of  the 
Britannia  Copper  Syndicate,  as  well  as 
property  of  the  Britannia  Smelting  Co. 
Ltd..  was  a  failure  at  first.  After  most  of 
his  associates  in  the  enterprise  gave  up 
hope,  Mr.  Schley  advanced  the  money  for 
the  further  development  that  turned  the 
mine  into  a  profitable  producer.  Mr.  Schley 
was  a  director  of  the  American  Smelting 
and  Refining  Co..  the  Chihuahua  Mining 
Co..  the  Coal  Creek  Mining  and  Manufac- 
turing Co.  the  Pittsburgh  Coal  Co.,  the 
Republic  Iron  and  Steel  Co..  and  several 
others.  He  was  a  member  of  many  clubs, 
including  the  Union  League,  Metropolitan 
and  New  Y'ork  Y'acht  Clubs. 

Sir  I,eander  Starr  Jameson,  leader  of  the 
famous  Jameson  Raid  in  the  Transvaal. 
South  Africa,  died  on  Nov.  26  in  London, 
aged  65  years.  He  was  born  in  Edinburgh, 
Scotland,  in  1853  and  received  the  degree 
of  M.D.  from  London  in  1877.  He  went  to 
South  Africa  soon  after  the  discovery  of 
the  Kimberley  mines,  where  he  became  a 
friend  of  Cecil  Rhodes.  From  1891  to  '895. 
Jameson  acted  as  administrator  of  Mashon- 
aland  and  for  services  rendered  was  ap- 
pointed to  the  same  office  in  Rhodesia.  Dr. 
Jameson  promised  the  Uitlanders  to  re- 
dress their  grievances  against  the  Boers. 
On  Dec.  29.  1895.  he  invaded  the  Trans- 
vaal with  494  men,  eight  Maxims,  and 
three  light  field  pieces.  He  was  sur- 
rounded at  Doornkop.  ne.ir  Krugersdorp. 
and  on  Jan.  2,  1896,  compelled  to  surrender. 
The  Boers  handed  the  raiders  over  to  the 
British  Government,  and  Jameson  and  the 
officers  in  command  were  tried  in  London. 
Jameson  was  found  guilty  of  a  felonious 
offence,  and  was  sentenced  to  penal  servi- 
luile.  but  the  sentence  was  at  once  com- 
muted to  10  months'  ordinary  imprisonment. 
He  was  relea.sed  in  December  following,  ow- 
ing to  ill-health.  He  later  returned  to  South 
Africa  and  was  elected  Member  for  Klmber- 
lev  in  1900.  He  was  soon  appointed  a  lU- 
rietor  of  the  He  Beers  company  and  o' 
the  British  South  Africa  Co.,  of  whic  i 
latter  company  he  was  later  jiresldent. 
When  Rhodes'  death  occurred.  Jameson 
was  made  Premier  of  Cape  Colony,  and 
Privy  Councillor  in  1907.  resigning  in  1908. 
From  1910  to  1912  he  was  Member  of  Par- 
liament from  the  Harbor  Division  of  Cape 
Town,  and  In  1911   was  created  baronet. 


Societies 


Amrrlran  <lieml<«l  Society,  Philadelphia 
Sprllon — Prof.  Abraham  llenwood.  presid- 
ing officer  of  the  section,  has  named  the 
following  committee  to  select  candidates  for 
the  1918  officers  to  be  voted  on  at  the  De- 
cember mi-etlng  ot  the  .section;  Dr.  H.  S 
Lukens,  Clarence  A.  Hall  and  James  K. 
Coyne. 

Engineers'  Soelely  of  Western  Pennsyl- 
vnnin— A  meeting  of  the  Metallurgical  and 
Mining  Section  was  announced  for  Tuesdny. 
Nov  27  In  the  auditorium  of  the  Union 
Arcade  Bldg  .  I'lttsburgh,  Penn.  J.  E  John- 
ion  Jr,  was  to  make  an  address  on  "The 
Sitiintlon  Regarding  .Manganese.  Pyrltc. 
Sulphur,  Chromium  and  Potash  " 

Knclfieers-  eliib  of  Norlhrrn  Minnesota 
held  Its  regular  monthly  meeting  at  Hlb- 
blng,  on  Nov  17.  at  which  the  following  of- 
ficers were  elected  for  the  ensuing  vear 
.\  !•:  Anderson.  Virginia,  president  ;  \\  R 
Van  .SIvke.  Rvelelh.  vice  president  :  E.  K. 
Anderson.  Chlshnlm.  secretarv-trensurer. 
Tilreclors  elected  were-  A  St  Vincent.  Hlb- 
blng;  A  Tnnclg.  Chlsholm.  and  Charles  M 
Dorwny.  Eveleth 

Amerlran  Sorlelr  of  Meehanlral  F.n«l- 
ne»>  will  hold  Its  thlrtv-elghth  nnnual 
mpettnR  In  New  York,  on  Dec.  4  to  7,  In  the 


Engineering  Societies  Bldg.  At  the  opening 
session,  honorary  membership  will  be  con- 
ferred upon  Maj.-Gen.  George  W.  Goethals. 
followed  by  an  address  by  Hon.  William  H. 
Taft.  The  program  will  include  the  pre- 
sentation of  many  papers.  The  dominant 
theme  of  the  meeting  will  be  the  "Engineer's 
Part  in  War." 

Mining  and  Metallurgical  Society  of 
America,  New  Y'ork  Section,  held  a  meeting 
on  Nov.  22.  at  the  Columbia  University 
Club.  Addresses  were  delivered  on  the  fol- 
lowing subjects:  "Mining  and  Trench  Con- 
.structlon  on  the  French  Front,  with  a  Brief 
Description  of  Methods  and  Tools  Used,"  by 
Major  Rousseau,  of  the  French  Army  Engi- 
neers, who  is  stationed  in  Washington  as 
one  of  the  French  advisors  of  the  United 
States  Government ;  "27th  Engineers'  Regi- 
ment (Mining)  and  the  Work  That  It  Is 
Expected  to  Perform  Abroad. "  by  Maj.  O.  B 
Perry. 


Trade  Catalogs 


Sullivan  Ancle-Compound  Power-Driven 
.\ir  Compressors.  Sullivan  Machinery  Co  . 
122  South  Michigan  Ave..  Chicago.  111. 
Bulletin  75C.     Pp    32  ;  6x9  in  :  illustratea 

Sullivan  Tandem  Compnand-Corliss  Air 
Compressors,  Cla.^s  WC.  Sullivan  Machinery 
Co.  122  South  Michigan  .\ve  ,  Chicago.  Ill 
Bulletin  75F.     Pp    32  ;  6x9  in.  .  illustrated 

"Better  Ventilation — Lower  rroduclion 
Costs"  is  the  title  ot  a  new  pamphlet  issued 
by  Bemis  Bros  Bag  Co.  St  Louis.  Mo. 
which  treats  of  the  ventilating  problem  in 
metal  mines  and  the  advantages  ot  the 
Flexoid   system. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  o'>tained  from  "The  Engi- 
neering and  Mii'.ng  Journal"  at  25c.  each 
British  patents  are  supplied  at  40c.  each. 

."Vir  Compressor.  Henry  Bolthoff.  Den- 
ver. Colo.  (U.  S.  No.  1.246.801;  Nov.  13. 
1917.) 

.Alloys — Process  of  Making  Metallic  Al- 
loys. Hilliarv  Eldridge.  New  York,  N.  Y. 
(U.   S.   No.    1.246.571;   Nov.    13.    1917.) 

Briquettes— Process  of  Making  Briquettes 
or  Other  Molded  Articles.  Carleton  Ellis. 
Montclair.  N  J.,  assignor  to  Ellis-Foster 
Co.      (U.    S.    No.    1.246.805;    Nov.    13.    1917.) 

Cadmium  in  Zinc  Ores — Apparatus  for 
Removing  Cadmium  from  Zinc  Ores. 
Charles  Pomeroy  Fiske.  Palmerton.  Penn.. 
assignor  to  the  New  Jersey  Zinc  Co..  New- 
York.  N.  Y.  (U.  S.  No.  1.246.576  ;  Nov.  13. 
1917.) 

Caisson.  James  C.  Meem.  Brooklyn,  N.  T  . 
assignor  of  one-half  to  Frederick  L.  Cran- 
ford.  Brookl>-n.  N.  Y.  (U.  S.  No.  1.246.136; 
Nov     13.    1917.) 

Carbide  Lamp.  George  Bowie.  Herrln. 
Ill        (U     S     Xo.    1.246.534;    Nov.    13.    1917.) 

CenlHfiiCHl  Pumpirg  .Apparatns.  Gu.stav 
Pagel.  Charlottenburg.  Germany,  assignor 
to  General  Electric  Co.  (U.  S.  No  1.246.- 
149  ;    Nov.    13.    1917.) 

Dumping  Cages,  Shoe  for  George  Heeren. 
Gillespie.  111.  (U.  S.  No.  1.246.596;  Nov. 
13.    1917  ) 

Excavation  —  Apparatus  for  Sheathing 
the  Walls  of  an  Excavation.  James  C. 
Meem.  Brooklyn.  N.  Y.  a-salgnor  of  one- 
half  to  Frederick  L.  Cranford.  Brooklyn. 
N.  Y.      (U.  S.  No.  1.246.133;  Nov.  13.  1917.) 

Ingot  Mold.  Emil  Oathmann.  Baltimore. 
Md.      (U.    S.    No.    1.246.738;   Nov.    13.    1917.) 

Mefal-Tempering  Compound.  Axel  S 
Carlson.  Denver.  Colo.  (U  S  No  1.246.- 
802  ;    Nov.    13.    1917.) 

Ore-Concentration  Process.  Walter  A. 
Scott.  Chicago.  III.  (U.  S.  No.  1.246,«6B  ; 
Nov     13.    1917  ) 

Ore-Treaflng  Apparalns.  Herbert  B 
Wnlllng.  Salt  Lake  City.  I'tah.  assignor  to 
Western  Mining  and  Exploration  Co.  (U.S. 
No     1.246.195;    Nov.    13.    1917) 

Trench  Machine,  Multiple  Wheel  Fred- 
eric K  Bnger.  Kenosha.  Wis  .  assignor  to 
Frederick  C  Au."fln.  Chlcngn.  III.  (U.  S. 
No.    1.246.524;   Nov     13.    1917.) 

Trenching  Machine.  Hans  J.  Benlaon. 
Iji  Lolla  Calif,  assignor  to  Ftederirk  C 
Austin.  Chicago.  Ill  (V  S  No.  t. 246. 527  ; 
Nov     13.    I91T  ) 

Tnhe  and  Ball  Mill — Combined  Tube  Mill 
and  Ball  Mill  I-eo  L  Mushett.  Manhallnn. 
Nev       (U.  S    No.   1. ■546.775;  Nov.   13.   1917) 

Tnnnel  Shield.  .Tames  C  Meem.  Brook- 
lyn N  Y  .  n,sslgnor  of  one-h.->lf  to  Frederick 
L  rrB"ford  Brooklyn.  N.  Y.  (U.  S.  No. 
1, 246.134  ;    Nov.    13,    1917  ) 
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SAN  FKAXCISCO — Nov.  24 
California  Oil  Fields  Statistics  for  month 
of  October  show  a  production  of  8.417.597 
bbl.  and  shipments  of  9.455.295  bbl.  This 
represents  a  reduction  of  1.037.698  bbl.  in 
the  total  of  stocks  during  tlie  month  leaving 
the  amount  of  stocl\S  on  hand  at  Nov.  1, 
33.762.500  bbl.  This  represents  also  a  de- 
crease from  Jan.  1,  1917.  of  9,877.794  bbl. 
from  the  stocks  on  hand  at  that  date.  Dur- 
ing October  the  daily  average  production 
was  2?1.535  bbl.  and  daily  average  ship- 
ments were  305,010  bbl.  compared  to  278.- 
156  bbl,  dailv  average  production  in  Sep- 
tember and  297.074  bbl.  daily  average  ship- 
ments in  September.  These  figures  are 
from  the  report  of  the  Independent  Oil 
Producers"  Agency  and  are  practically  com- 
parable to  the  figures  issued  by  the  Stand- 
ard Oil  Company. 

Miners'  Frontier  Carnival  at  Randsburg 
is  suggested  by  the  "Golden  State  Miner." 
That  paper  calls  attention  to  the  fact  that 
Bakersfield  has  its  County  Fair,  Pasadena, 
a  Rose  Festival,  San  Bernardino,  an  Annual 
Orange  Day,  and  Los  Angeles,  its  Rodeo. 
So  Randsburg  wants  to  make  a  showing  of 
frontier  mining  life.  It  is  well  situated  for 
such  a  carnival,  as  it  combines  the  moun- 
tains and  the  desert  within  a  radius  of  a 
few  miles.  It  has  also  the  attraction  of 
being  the  center  of  a  territory  which  pro- 
duces gold,  silver,  lead,  zinc,  copper,  tung- 
sten, potash  and  salt.  Randsburg.  Johan- 
nesburg and  Atolia  are  the  three  important 
towns  of  what  is  commonly  termed  the 
Randsburg  district.  Randsburg  is  noted  as 
the  home  of  the  Tellow  Aster  mine.  Johan- 
nesburg is  the  terminus  of  the  Santa  Fe 
branch  railroad,  which  runs  out  from  Kra- 
mer. Atolia  is  one  of  the  oldest  tungsten 
camps  in  this  country  and  still  is  a  large 
producer.  The  three  camps  could  make  a 
fine  showing  in  the  way  of  a  carnival  of 
frontier  mining  incidents.  It  is  to  be  hoped 
that,  if  this  carnival  should  be  held,  the 
morale  of  the  carnival  will  be  cleaner  than 
has  been  exhibited  in  other  places  as  repre- 
sentative of  the  days  of  '49.  If  Randsburg 
should  follow  the  lead  of  Atolia  and  de- 
clare itself  dry,  the  three  camps,  Rands- 
burg. Johannesburg  and  Atolia,  could  make 
a  fine  showing.  A  few  years  ago  a  dry 
mining  camp  was  thought  to  be  an  impos- 
sibility, but  the  sentiments  of  the  people 
and  the  demand  for  sobriety,  honesty  and 
moral  conduct  has  made  wonderful  clianges 
in  the  mining  camps  of  the  West,  and  it  is 
probable  that  within  a  few  years  the  use  of 
intoxicating  liquors  will  be  barred  out  of 
all  mining  camps. 

Kern  River  Oil  Fields  have  not  been 
irreparably  damaged  by  the  infiltration  of 
•water.  The  petroleum  department  of  the 
State  Mining  IJureau  has  demonstrated  that 
repairs  to  wells  when  intelligently  directed 
are  both  profitable  to  the  owners  and  in- 
crease the  amount  of  marketable  oil.  A 
rumor  which  has  gained  some  headway  is 
that  oil  wells  in  the  Kern  and  other  fields 
have  been  so  badly  damaged  by  water  as 
to  greatly  .shorten  the  life  of  the  fields,  and 
the  State  Mineralogist  Hamilton  and  R.  P. 
McLaughlin,  oil  and  gas  supervisor,  have 
recently  made  examinations  and  kept  a 
record  which  proves  the  beneficial  results 
of  proper  repairs  to  infiltrated  wells.  A 
recent  tabulated  statement  showing  condi- 
tions before  and  after  repairs  of  11  wells 
in  Kern  County  shows  that  two  of  these 
wells  produced  no  oil  and  that  one  fiowed 
12.000  bbl.  of  water  and  the  other  1440  bbl. 
Two  wells  showed  only  a  trace  of  oil.  One 
well  produced  3  bbl.  oil  and  32  bbl.  of 
water ;  two  wells  produced  each  5  bbl.  or 
oil  and  a  total  of  650  bbl.  of  water:  one 
well  produced  5  bbl.  of  oil  and  5  bhl.  of 
water,  and  one.  7  bbl.  of  oil  and  1000  bbl. 
of  water.  This  is  a  total  of  25  bbl.  of  oil 
and  15.927  bbl.  of  water  from  11  wells. 
After  repairs  it  is  .shown  that  nine  of  these 
wells  produced  a  total  of  59  bbl.  of  oil  and 
240  bbl.  of  water;  one  well  had  a  trace  of 
oil  and  100  bbl.  of  water.  Another  pro- 
duced 10  hhl.  of  oil  and  only  a  trace  of 
water.  Mr.  McLaughlin  states  that  it 
would  not  have  been  necessary  to  install 
a  single  compressor  plant  in  the  entire 
Kern  River  field,  had  operators  availed 
themselves  of  the  services  of  competent 
geologists  to  direct  early  developments.  He 
.states  also  that  compressors  can  now  be 
dispensed  with  by  the  adoption  of  proper 
technical   methods.     The   direction   and   in- 


spection of  new  development  work  through- 
out the  state  as  lequired  by  law.  prevents 
the  engineering  staff  of  the  bureau  from 
solving  all  the  old  problems  that  may  be 
presented  ;  but  geologists  and  engineers  have 
a  right  and  are  welcome  to  the  use  of  gen- 
eral plans  developed  by  the  bureau.  It  is 
shown  by  the  record  of  the  Alma.  Jr..  Oil 
Co..  well  No.  2.  repaired  under  the  imme- 
diate supervision  of  the  mining  bureau 
staff,  that  the  repair  work  cost  approxi- 
mately ?10,000,  required  about  five  months' 
time,  resulted  in  the  elimination  of  two 
compres  or  plants  which  were  employed 
formerly  in  lifting  15,000  bbl.  of  water 
daily.  This  means  a  saving  of  nearly  100 
bbl.  of  fuel  oil  daily  and  reducing  operating 
expenses  .$500  per  month.  The  saving 
amounts  to  about  $115  a  day.  and  the  pro- 
duction of  oil  has  been  slightly  increased, 
making  a  total  daily  saving  of  about  $150 
daily  or  a  profit  of  500%  on  the  expendi- 
ture for  repairs. 

BUTTE — Nov.  23 
Coal  Situation  in  Montana  is  becoming 
more  serious  as  the  consumer  faces  either 
an  actual  shortage  or  prohibitive  prices  in 
spite  of  all  the  efforts  of  the  Federal  and 
state  authorities  to  check  the  continuous 
rise  in  retail  prices.  On  Nov.  16  the  gen- 
eral public  was  startled  by  an  alarm  sent 
out  bv  State  Fuel  Administrator  Swindle- 
hurst  "  and  published  in  the  daily  papers 
over  his  signature,  that  Montana  is  facing 
a  coal  shortage  this  winter,  and  that  it 
therefore  behooved  every  consumer  to  save 
coal.  It  was  also  explained  that  the 
threatened  shortage  was  not  due  to  opera- 
tions at  the  mines  but  to  the  inability  of 
the  railroads  to  furnish  sufficient  cars  to 
haul  the  coal,  and  that  the  administration 
was  therefore  more  or  less  helpless  to 
afford  relief.  Railroad  oflicials  explain  the 
car  shortage  by  the  fact  that  all  available 
cars  are  pressed  into  service  for  handling 
ammunitions  and  food  for  the  Allies  and 
that  every  24  hours,  some  500  cars  are  sent 
east  by  the  Western  railroads  while  only 
300  are  returned,  meaning  a  loss  of  200 
cars  a  day  to  these  roads.  Lender  such 
conditions,  if  true,  the  supply  of  cars  will 
ultimately  cease  altogether  with  results 
that  mav  mean  considerable  suffering  to 
the  inhabitants  of  this  part  of  the  country. 
In  the  meantime  the  general  public  is  being 
fed  on  promises  of  investigations  and  price 
regulations :  meetings  of  local  committees 
are  being  held  all  over  the  state ;  several 
Government  agents  have  arrived  to  study 
the  situation,  but  nothing  tangible  has  as 
yet  resulted  from  all  these  efforts  in  the 
way  of  relief  to  the  general  public  which 
has  practically  given  up  hope  that  such 
relief  will  ever  come.  While  the  present 
abnormal  conditions  are  taken  into  account 
bv  all  intelligent  citizens,  yet  the  suspicion 
is"  growing  in  Montana  as  elsewhere  that 
the  control  of  production  and  sale  of  coal 
and  other  articles  of  daily  use  is  either  not 
in  the  hands  of  those  most  competent  to 
handle  such  important  business  or  that 
Government  control  is  impossible  of  achieve- 
ment on  account  of  inherent  difficulties  and 
in  spite  of  the  best  intestions  of  those  en- 
trusted with  the  task. 

S.\I>T  I,.\KE  ClfT — Nov.  24 
Clearinc  House  for  Coal  Producers  in  this 
section  is  being  established  to  work  in  har- 
mony with  the  fuel  administration  to  help 
in  the  solution  of  the  problem  of  distribu- 
tion. The  Utah  Producers'  organization— - 
embracing  all  the  producing  companies  of 
the  state — asked  to  appoint  repre.senta- 
tives  in  the  clearing  house,  has  named  John 
S.  Critchlow,  of  the  United  States  Fuel  Co.. 
and  William  Gordon,  of  the  Independent 
Coal  and  Coke  Co.  A  third  man  will  be 
chosen  from  outside  the  state.  Reports  of 
coal  .shipments  made  the  week  ended  Nov. 
17.  show:  For  the  Denver  &  Rio  Grande. 
1298  cars  shipped,  as  compared  to  1481  the 
week  preceding :  the  Oregon  Short  Line 
shipped  719.  as  compared  with  675  the  week 
preceding,  and  the  Union  Pacific  545.  as 
compared  with  544.  Beginning  Dec.  1.  the 
Utah  Coal  Route  will  relieve  the  conges- 
tion of  the  mines  at  Hiawatha.  Black  Hawk. 
Mohrland.  Panther,  etc..  which  at  present 
have  their  only  outlet  over  the  Denver  & 
Rio  Grande;  and  this  new  factor  in  the 
transportation  question  will  soon  mnke  It- 
self felt.  LTp  to  the  present,  shipment  has 
been  made  in  carload  lots  by  the  various 
railroads,  and  it  is  now  proposed  to  ship 


directly  to  the  retailers.  The  coal  mines 
of  the  state  are  in  a  position  to  meet  the 
demand,  but  the  danger  of  shortage  still 
exists,  owing  to  the  difficulties  coniro  iti.ig 
the  railroads  in  regard  to  equipment,  motive 
power,  labor  shortage,  etc.  However,  the 
coming  into  operatic. i  at  this  time  of  a  new 
coal-carrying  line  should  do  much  to  better 
the  situation. 

W.\LI.ACE,  IDAHO — Nov.  24 
Bunker  Hill  Affected  by  Suit  of  Star  Min- 
ing Co.  vs.  Federal  Mining  and  Smelting  Co. 
was  a  fact  frankly  made  known  by  the  tes- 
timony of  Stanly  A.  Ea.ston.  who  ap.ieared 
in  the  case  on  behalf  of  the  Star  company. 
Mr.  Easton's  testimony  was  in  line  with  that 
of  other  experts  engaged  by  the  plai  -tifE 
company  to  the  effect  that  the  apex  of  the 
lode  in  controversy  is  within  the  bou  idaries 
of  the  Evening  Star  claim.  In  response  to 
a  question  on  cross  examination  as  to 
whether  or  not  the  Bunker  Hill  &  Sullivan 
company  was  interested  in  the  outcome  of 
the  trial,  Mr.  Easton  unhesitatingly  stated 
that  it  was.  In  explanation  he  stated  that 
the  Federal  Mining  and  Smelting  Co.,  the  de- 
fendant, was  a  subsidiary  of  the  American 
Smelting  and  Refining  Co.,  which  was  en- 
deavoring to  control  the  lead  output  of 
the  Coeur  d'Alene  district ;  that  if  the  Fed- 
eral company  gained  possession  of  the  ore 
in  dispute,  it  would,  of  course,  b;  diverted 
to  the  smelteries  of  the  A.  S.  &  R.  Co., 
which  would  be  a  long  step  in  furtherance 
of  its  designs  ;  and  in  confirmation  of  this 
he  referred  to  the  case  now  pending  in  the 
Federal  court  in  which  the  A.  S.  &  R.  Co. 
is  endeavoring  to  enforce  a  construction  of 
its  contract  with  the  Bunker  Hill  &  Sulli- 
van company  through  which  the  Bunker  Hill 
^^ould  be  barred  from  treating  its  ore  in 
its  own  smeltery  and  be  forced  to  ship  it  to 
the  A.  S.  &  R.  The  impression  is  that 
the  interest  of  the  Bunker  Hill  &  Sullivan 
goes  beyond  the  desire  to  have  the  ore  in 
controversy  open  for  competitive  bidding, 
as  indicated  in  Mr.  Easton's  statement. 
The  Star  company,  while  strong  financially, 
has  practically  retired  from  mining  opera- 
tions. A  few  months  ago  the  Federal  com- 
pany had  an  option  on  the  property  and 
did  much  work  toward  developing  it  through 
the  Morning  workings,  but  allowed  the  op- 
tion to  lapse.  The  contention  of  the-  Fed- 
eral in  the  recent  trial  suggests  that  the 
company  abandoned  the  Star  option  when 
it  became  convinced  that  the  main  ore  shoot 
apexed  on  its  own  gi'ound  and  not  on  the 
Star.  It  is  now  believed  that  in  the  event 
that  the  court  decides  the  Star-Federal  case 
in  favor  of  the  Star,  the  Bunker  Hill  & 
Sullivan  company  will  take  over  the  Star 
mine  and  place  it  on  a  productive  basis, 
thus  turning  a  large  tonnage  to  its  own 
smeltery  which  might  otherwise  go  to  com- 
petitors. 

ELY.  NEV. — Nov.  24 
Production  of  I-ead  Ore  in  the  eastern 
section  of  WTiite  Pine  County  will  soon 
show  a  decrease.  The  first  snow  has  ap- 
peared, which  causes  the  outside  mines  to 
trj'  to  get  their  ore  to  the  railroad,  result- 
ing in  a  general  shortage  of  cars  for  trans- 
portation. Al.so  considerable  dissatisfaction 
has  occurred  on  account  of  the  present  price 
of  lead,  producers  claiming  they  cannot 
make  operations  pay.  and  a  curtailment  in 
production  will  result.  The  smelter  em- 
bargoes have  had  a  bad  effect.  The  Ward 
mine,  at  the  request  of  the  smelters,  has 
cut  its  shipments  to  not  exceeding  50 
tons  dailv.  The  Hunter  mine,  which  a  few 
months  ago  had  half  a  dozen  different  leas- 
ers working  producing  silver-lead  ore.  is 
closed  down,  probably  for  the  winter.  The 
Muncy  and  Aurum  Coper  properties,  which 
have  been  shipping  considerable  ore,  will 
be  obliged  to  close  soon  on  account  of  trans- 
portation conditions,  the  snow  preventing 
haulage  over  the  range. 

HOrOHTON,  MICH. — Nov.  24 
Copper  Range  Co.'s  Suit  against  Adams 
township  for  $56,000  paid  in  taxes  on  the 
Baltic  mine,  under  protest  in  1915  was 
derided  in  favor  of  the  defendant  by  Judge 
Patrick  H.  O'Brien,  of  the  Houghton  County 
Circuit  Court.  The  decision  sustains  ths 
method  used  by  the  county  equalization 
committee  and  state  tax  commission  in  the 
use  of  stock  quotations  as  a  valuation 
basis.  This  is  a  method  that  has  been  in 
general  use  in  Jlichican  for  many  year.s. 
A  decision  in  favor  of  the  company  bring- 
ing the  suit  would  have  undoubtedly  had  a 
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far-reachlne  effect  as  It  would  bear  uiion 
every  copper-producing  property  and  pros- 
pect In  the  state.  The  other  question  in- 
volved In  the  suit,  regarding  the  under- 
valuation of  properties  in  Calumet  and 
Osceola  townships,  was  answered  in  the  de- 
cision by  finding  that  the  1915  asse.ssment 
cannot  be  attaclved  on  ground  of  frauds. 
In  connection  with  the  stoclc  quotation  valu- 
ation method.  Judge  OBrien  said  that  tlu> 
Baltic  and  other  Copper  Range  mines  a-e 
comparatively  young  proi)erties  and  the 
stock-market  investor,  with  an  uncanny 
foresight  of  the  market,  places  a  higher 
market  value  in  proportion  to  the  earning 
power  for  that  reason.  He  believes,  there- 
fore, and  holds  that  this  method  of  valuing 
a  property  for  taxation  is  not  fundamentally 
wrong.  An  Interesting  fact  brought  out  in 
the  suit  was  that  the  copper  mines  of 
Michigan  pay  a  larger  percentage  of  their 
net  earnings  for  taxes  than  the  mines  of 
any  other  district  In  the  world. 

40PLIN,  MO. — >"OT.  «4 

Kxten<)lon  of  Field  north  and  west  of 
Picher  to  near  Chetopa.  Kan.,  is  indicated 
bv  recent  findings  of  the  Hoover  Mining  and 
Rovaltv  Co..  of  that  place.  Drilling  has 
shown  good  ore  formations  and  shaft  sink- 
ing has  been  started  and  will  be  followed 
immediately  by  the  construction  of  a  con- 
centrating plant. 

Kecord  Time  in  Development  and  mill 
building  has  just  been  made  bv  the  William 
Kenefick  interests,  of  Kansas  City,  in  st.irt- 
ing  their  new  mill  west  of  Baxter.  Kan. 
known  as  the  Blue  Diamond.  Shaft  sinking 
was  .-started  Sept.  9  ;  two  shafts  have  been 
put  down  to  220  ft.  connected  with  a  240- 
ft.  air  drift,  and  there  is  room  for  eight 
machine  drills.  Mill  building  was  started 
Sept.  14.  and  a  250-ton  modern  plant  has 
been  constructed.  On  Nov.  26  the  property 
will  start  operations  double  shift. 

Zinc  Ore  Market  Is  Poorer  than  even  the 
nominal  market  prices  for  ore  indicate,  is 
the  conclusion  of  the  officials  of  the  Ore 
Producers'  Association,  who.  during  the 
last  few  days,  have  made  an  extended  in- 
vestigation During  the  last  three  weeks, 
the  condition  of  the  market  has  been  ag- 
gravated by  a  shortage  of  cars  for  ship- 
ments. At  a  number  of  the  mines  in  the 
Oklahoma  fields  there  have  been  no  bids 
on  ore  for  three  weeks  and  they  will  have 
to  shut  do%vn  or  enlarge  their  bins. 


RevlTBl  at  Spring  City.  Mo.,  of  mining 
operations  are  expected  to  follow  the  endmg 
of  litigation  between  the  St.  Paul  Mining 
Co.  and  the  Delta  Lead  and  Zinc  Co.  By 
the  terms  of  the  adjustment,  the  St.  Paul 
Co  .  which  owns  the  land  in  fee.  takes  over 
the  lease  and  the  150-ton  Aladdin  mill,  also 
equipment  at  shafts  Nos.  5,  7  and  8.  the 
pumping  plant  at  the  Alpha  shaft,  and  also 
the  Delta  lease  on  the  Mctlowan  land.  In 
preparation  for  the  renewal  of  active  oper- 
ations, the  St.  Paul  Co.  has  started  a  2500- 
gal.  Layne  centrifugal  pump  to  drain  the 
land. 

ST.  I.OUI9,  MO. — Nov.  24 

Wage  Cat  of  15c.  per  Day  has  been  made 
by  the  lead  mining  companies  throughout 
the  Southeast  Missouri  lead  district,  this  cut 
to  take  effect  on  Dec.  1.  The  Catherine 
mine  near  Fredericktown.  Mo.,  which  is 
under  lease  by  the  Federal  Lead  Co..  has 
been  closed. 

TORONTO — Nov.   24 

Opening  of  Rice  Lake  gold  mining  district 
of  Manitoba  is  to  be  aided  by  the  Provin- 
cial government,  which  will  construct  a  win- 
ter road  from  Fort  Alexander  at  a  cost  of 
$10.01111.  This  will  enable  the  mine  owners 
to  bring  in  the  machinery  for  several  small 
mills  and  greatly  hasten  development  work 

Flotation  in  Ise  in  tiolrt  Mill  in  Ontario 
for  the  first  time  when  the  Miller  Independ- 
ence mine,  of  Boston  Creek,  adopted  the 
process  for  its  35-ton  mill.  The  system  of 
treatment  is  bv  Blake  rock  crusher  deliver- 
ing into  4  X  5-ft.  ball  mill,  and  a  Groch  flo- 
tation machine.  The  company  is  treating 
ore  averaging  $8  per  ton,  and  the  recovery 
has  averaged  close  to  94^  of  the  gold  con- 
tent. .'\bout  SOf'r  of  the  gold  is  recovered 
on  the  amalgamating  plates,  3(1  *~;  in  the 
mercury  traps  and  the  rest  in  the  flotation 
concentrates,   which  assay   $200   to   the   ton. 

LITTLE  B.4Y,  N.  F. — Nov.  20 
Copper  ^fining  in  Xew  Foundland  has 
been  generally  dull  during  the  last  four 
decades,  the  only  mining  activity  beingshown 
in  the  iron  industry  of  the  Nova  Scotia 
Steel  and  Dominion  Steel  companies,  at  Wa- 
bana.  The  population  and  wealth  of  the 
country  are  interested  mostly  in  industries 
connected  with  the  sea.  There  are  many 
well-known  commercial  deposits  of  minerals 
favorably  located  on  the  seacoast,  hut  un- 
til   outside    parties    become    interested    they 


must  remain  dormant  The  copper  deposits 
of  the  island  are  mainly  in  the  Bay  of 
Notre  Dame,  where  there  are  5000  sq.mi. 
of  serpentine  formation  and  many  outcrops 
of  high-grade  chalcopyrite.  The  only  oper- 
ations of  any  siEe  now  being  worked  are 
Tilt  Cove  and  Little  Bay.  the  former  ship- 
ping from  15  to  20  thousand  tons  annually 
of  hand-picked  ore.  These  operations  have 
been  producing  almost  continually  since 
1864,  about  250  persons  being  employed  and 
all  mining  is  done  above  tide,  there  being 
no  boiler  or  pump  in  operation.  Drilling  Is 
done  with  hand  steel.  Little  Bay  mine.  20 
miles  west  of  Tilt  Cove,  was  di.scovered  In 
1878,  when  10,000  tons  of  8';'r  copper  were 
sloped  from  the  outcrop  and  It  continued 
working  until  1894.  when  the  price  of  metal 
dropped  so  low  the  operators  quit.  During 
the  years  of  shipping,  there  were  produceil 
215,000  tons  of  10'',  copper  ore,  about  40oo 
tons  of  matte  of  32 ''r  copper  and  6000  tons 
of  'best  selected"  metal  smelted  on  the 
propertv.  In  all,  about  one  million  tons 
were  mined,  the  existing  dumps  containing 
upward  of  5iio.iion  tons,  not  including  slags. 
The  drainage  from  these  dumps  runs  into  a 
jiond  1200x800  ft.,  where  there  are  ideal 
conditions  for  cementation.  The  mine  is 
situated  about  1500  ft.  from  tidewater, 
where  a  shipping  pier  is  under  construction 
and  a  tunnel  from  it  is  completed  600  ft. 
This  tunnel  will  tap  the  old  workings  at  the 
25fi-tt.  level.  The  mine  is  1452  ft.  deep 
and  the  total  length  of  the  workings  is  but 
1000  ft.  Pumping  is  underway  with  the  ob- 
ject of  working  thj  tunnel  from  both  ends 
and  ascertaining  the  extent  of  the  orebody 
exposed  by  crosscuts  in  the  foot  wall,  many 
of  which  were  driven  in  searching  for  a 
parallel  rich  occurrence,  which  was  never 
found,  although  as  far  as  prospecting  went. 
low-grade  ore  (3-4^;  )  was  found.  Thirty- 
two  miles  west  of  this  propertv — 1 4  miles 
from  tidewater — there  is  a  chalcopyrite  out- 
crop, owned  by  local  capital,  which  was 
recently  incorporated  as  the  Great  Gull 
Lake  Copper  Co.  Three  shafts  are  being 
sunk  to  a  depth  of  60  ft.,  the  outcrop  being 
traced  for  several  miles  and  shows  pay  ore 
with  boulders  on  the  surface  from  one  to  150 
tons,  assaying  7^.  copper.  .Ml  these  ores 
carry  small  amounts  of  gold  and  silver. 
One  other  enterprise  is  an  attempt  to  open 
a  deposit  of  molybdenum  in  White  Bay. 
^\'hlle  .almost  every  known  ore  occurs  In  the 
country,  there  is  not  a  concentrator  In  op- 
eratioti  on  the  island. 
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ALABAMA 

Jlefrer««on    County 

SUPERIOn  IROX  AND  LAND  CO.  f Bir- 
mingham)— Incorporated  with  capital  of 
$50,000.  Officers  are  L.  K.  Stelner,  presi- 
dent, R  F.  Huffman,  vice  president,  and 
Carl  Stelner.  secretary  and  treasurer. 

NATIO.VAL  STEEL  PRODUCTS  CO. 
(Bessemer) — Recently  organized  with  capi- 
tal of  $50,000  to  manufacture  railroad  ap- 
pliances, patented  and  steel  castings.  Ex- 
pect to  be  in  operation  In  90  days.  R.  S. 
Bohanan,  president ;  Geo.  A.  Millar,  vice 
president ;  J.  V.  Calvin,  secretary. 
Landrrdale   County 

FLORENCE  ROLLING  MILI..  (Florence) 
— Idle  for  several  years,  will  be  opened 
under  management  of  .John  Armlstead.  of 
Birmingham,  to  manuf.-icture  Iron  and  steel 
hoops  and  steel  spikes  C,as  frf>in  Shr-tlleld 
furnace  will  be  used  for  fuel  Martin  J. 
LIde,  of  Birmingham,  consulting  engineer, 

ARIZONA 

Corhine    Coanty 

ORAND  CENTRAL   (Falrhank)  —  Tall- 

Inm   dump  of   Grand   Central    mine   east   of 

here   purchased   by   .T     H     Hunt   *   Co,  and 

machinery  being  erected  to  treat  It. 

POPPER  QfERN  (Bisbee)  —  Water  to 
operate  new  concentration  plant  to  be  ob- 
tained from  Corhl.oc  shaft  New  plant  will 
handle  large  tonnage  of  low-grnde  ore  de- 
veloped In  eranlte  porphyry  of  Sacramento 
Hill. 

niU    Cnnnlv 
L'   '  ...d    drill    hole 

fhlng   Plant 


lehlng    nl. 
under  (en 


OI  '     '      Offers   bonus 

of   a    $r,"    \,\t<T'v    lirind    to    employees    who 
remain  with  company  continuously  for  one 


year.       After    paying    for    bond    in    install- 
ments,   employee    receives    at    end    of    year 
his  bond  and  money  paid  and  Interest. 
Mohave    County 

CUPEL  (Kingman) — High-grade  silver- 
lead  ore  opened  In  Springer  shaft.  Was 
formerly  a  large  producer. 

WHITE  HILLS  (<'hlorlde) — Lessees  tak- 
ing out  high-grade  .silver  ores.  Property 
situated  30  miles  from  here. 

GOLD  ORE  (Goldroad) — Control  secured 
bv  E.  H.  Teter  &  Co..  owners  of  Big  Jim. 
Shaft  will  be  sunk  additional  200  ft.  with 
considerable  drifting.  Over  30,000  tons  of 
ore  already  developed. 

rinal   Coanty 

BROKEN  HILL  (Ray) — Wagon  road  to 
mine  nearly  completed. 

SWASTIKA  (Tucson)  —  Propertv  In  San 
Xavler  district  sold  recently  for  $l2B.nOO. 

YELLOW  GROI'P  (Twin  Butles)  — Ross 
and  Tovotc,  of  Tucson,  operating  under 
lease. 

RIOOINS  (Kelvin) —  Molybdenum  prop- 
ertv sold  to  Robert  Boykln.  of  Tucson, 
shipping  to   refinci^'   at   Tucson. 

QCEEN  CREEK  (Superior)  —  Sinking 
continues  below  (RO.ft  level  Mns-rs  Mack- 
ay  and  Stevens  of  Dundee.  .Scotland,  ac- 
companied by  W  E  Defty.  consulting  en- 
gineer,   recently    visited    property. 

Nanta    Crnii    CounCr 

PTtqrRSNE  (Patagonia)  —  Shipping 
about  200  tons  dally.  Steam  plant  replaced 
by  electricity. 

VavKpnl   Conntr 

.lEROMK  DISTRICT  will  continue  opera- 
lion  of  mines  under  labor  agreement  pre- 
pared by  .ludge  E  W  I,ewls.  of  the  Presi- 
dent's commission  The  agreement  embod- 
ies the  same  general  points  contained  In  the 


agreements  effected  in  other  .\rizona  min- 
ing districts. 

OrNDEE  ARIZONA  (Jerome)  —  New 
electrical  equipment  received ;  sinking  re- 
sumed. 

CAHTMET  &  JEROME  (Jerome)  —  Air 
hoist  Installed  at  collar  of  wln»e  on  600-ft. 
level  about  too  ft.  .south  of  shaft.  Crosscut 
No.  I  advanced  4  80  ft.  from  600-ft.  sta- 
tion. In  two  months  work  on  600-ft.  level 
amounted  to  more  than  1600  feet. 

Vonia    County 

COBRITA  VERDE  (.Salome)— Work  to 
be  resumed  under  direction  of  C.  H.  Reed- 
all.     Shaft   will  be  sunk  to  5on  feel 

MOHICAN  (Yuma)--C.roinidstone  group 
of  gold  claims  near  .\lanio  have  been  taken 
over  by  controlling  Interests  in  the  Mohican. 

ARKANSAS 
Baxter    Coanty 
ANSEL-CRAWFORD    (Mountain    Home) 
—  Installing   new   engine   In   small    mill. 

BIG  JOHN  (Mountain  Home) — I..eaaed 
to  B.  S.  .\nsel.  who  has  started  develoii- 
menl.     Will  drive  tunnel  on  «lnc  outcrop 

Marlon    Counly 

ZINC  BASIN  (Rush)— Ix-ased  by  Okla- 
homa-Arkansas Mining  Co.  Will  start  oper. 
atlnns  at  once.  Luther  "Rvans,  formerly 
with  J.  C    Shepherd.  In  charge. 

TEMPLE  MINING  CO  (Buffalo)— Ship- 
ping first  car  hand-cobbed  Rinc  carbonate 
ore  this  week  Ijist  six  months  develop- 
ment opein'd  up  good  working  face  Will 
start  erection  of  small  concentrating  plant 
at    once. 

PHILADELPHIA  (Rush)— One  of  J  C 
Shepherd  group  Will  In.stall  electric  motor 
to  handle  cars.  Main  tunnel  Hon  ft.  In 
mountain    with    ore   showing:    recovery    la 
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15%.  Cross  vein  of  blende  cut  at  1500  ft. 
still  continues ;  three  well  defined  leads  o( 
carbonate.     Mill  running  .steadily  two  shifts. 

C.VLIFORXI.\ 


<•« 


OLD  C.VLAVBR.VS  (Sheepranch) — Op- 
tioned by  E.  J.  Bumsted  and  associates,  of 
Los  Ang-eles  :  installed  20-hp.  electric  hoist 
to  develop  property,  if  .sampling  results 
warrant.  Opened  in  18»JB  and  produced 
$500,000  in  20-stami)  mill. 

FEDER.AL  OOLD  MiXIXO  CO.  (Carson 
Hill) — Permitted  to  issue  100,000  shares 
common  stock  and  COOii  shares  preferred 
stock  to  W.  .\.  Coijps  for  Allison  group 
of  claims  in  Carson  Tlill  district  ;  also  to 
sell  100,000  shares  preferred  stock  at  25c.. 
proceeds  to  be  used  for  installation  of  50- 
ton  mill  for  development  work. 
In.vo     Cniintv 

CALIFORXIA  ALKALI  CO.  (Olancha)  — 
Production  of  chemicals  for  United  States 
Government  necessitates  employment  ot 
armed  guards.  Situated  at  Cartago,  at 
southern   end  of  Owens  Lake. 


iint.v 


BLACKHA  WK  (P^ndsburg)  —  H  i  g  h  - 
grade  ore  disclosed  in  lower  levels  in  14-in 
vein.  Operated  bv  Yellow  Aster  Mining  and 
Milling  Co. 

Mendocino    Toiinty 

NATURAL  0.\S  flow  reported  iu  town  of 
Willits.  Geological  conditions  do  not  indi- 
cate existence  of  large  field,  but  results 
>itated  to  be  encouraging. 


Ne 
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ALLISON  RANCH  (Grass  Valley)  — 
Water  lowered  to  800-ft.  level  and  will  de- 
velop   immediateh'. 

GOLDEN  CENTER  (Grass  Valley)  — 
Mining  resumed.  Miili-ig  ore  from  6(t0-  and 
700-ft.  levels.  Pumps  lifting  about  400  gal. 
of  water   per   minute. 

OSTROM  &  CO.  (Nevada  Cit\) — Tapped 
gravel  below  bedrock  at  Hunts  Mill  claim 
by  600-ft.  tunnel.  Good  pay  found  :  channel 
will  be  further  developed  ;  washing  will  be 
started  when  winter  rains  ijegin. 
Plarer    County 

POVERTY  BAR  DREDGE  (.Vuburn)  — 
This  dredge,  working  in  Poverty  Bar  dis- 
trict, on  middle  fork  American  Rfver.  north- 
east of  Auburn,  which  was  overturned  last 
August,  has  been  righted  ;  pumping  out  and 
repairing  damage.  Owned  and  oi)erated  by 
EI  Dorado  &  Placer  Gold  Dredging  Co.  In 
operation   about   five   years. 

Karramentn     County 

NATOMAS  CO.  (Natoma) — W,  H.  Com- 
stock  sold  to  company,  land  at  rear  of  his 
property  adjoining  town  of  FoWom  and  old 
Natomas  ranch.  No.  10  dredge,  operating 
nearby,  will  continue  on  ac(iuired  land. 
San     Kernardino     County 

RAINSTORM  (Randsburg) — This  prop- 
erty, the  Union  and  No.  1 .  are  all  working ; 
new  hoist  installed  on  Acklev  lease. 

BLACKHAWK  (Randsburg) — Work  on 
this  tungsten  mine  resumed  ;  new  machinery 
installed  :  drifting  will  begin  on  300-ft. 
level ;  crosscut  will  be  started  on  the  5<i0- 
ft.  level. 

RED  DOG  MILL  (.Johannesburg) — Re- 
ported mill  will  be  remodeled  for  treatment 
of  tungsten  ores,  under  lease  to  G.  W.  Den- 
nis. Operated  for  years  on  custom  gold 
ores  in   Randsburg  district. 

Shasta    County 

BITUMINOUS  COAL  reported  disclosed 
in  8-ft.  and  5-ft.  veins  on  Beegum  Creek, 
in  Harrison  Gulch  district.  Location  no- 
tices T^osted  and  filed  on  30  acres  covering 
prospective  coal  beds.  Situated  about  54 
miles  southwest  from  Redding  on  Tehama 
County  line. 

Sierra  County 

TABLE  ROCK  MINING  CO.  (Howland 
Plat) — Permitted  to  issue  additional  100,- 
000  shares  capital  stock. 

SiBldyou    County 

CARTER  (Sawyers  Bar) — Waike  & 
.Vlathis  purchased  interest  of  G.  D.  Carter. 
.Situated  five  miles  below  the  bar.  Mine 
i-<!uipped   for  greater  canacitv. 

TAYLOR  LAKE  IVAna.  Mills) — Being 
j»rospected  and  sampled  by  A.  McCartney 
and  associates  prior  to  developing.  Prop- 
erty owned  by  Harris  Bros. 

C,R\Y  EAGLE  COPPIOR  (Happy  Camp) 
— William  Korrier.  mnn.-iger.  repoi'ted  to 
have  said  company  will  continue  develop- 
ment for  next  six  months  to  determine  con- 
struction of  railroad  westward  to  coast  or 
eastward  to  Southern  Pacific.  Underground 
mining  done  under  contract;  employing:  50 
men. 

Storey  County 

UNION  (Virginia  City)— Milled  3S0  tons 
on  Mexican  mill,  averaging  $23,50.  On 
2400-ft.  level  extracted  ore  sampling  $20 
.•ind  $32  per  ton 


MEXICAN  (Virginia  City)  —  Repairs 
made;  west  cros.scut  started  north  of  winzi' 
from  2500-ft.  depth  on  200n-ft.  level  and 
extended  seven  feet  to  total  of  1»3  ft.;  face 
in  porphvrv  and  stringers  of  (piartz.  Mill 
treated  341  tons  Ophir  ore.  sampling  $10.42. 
and  3S0  tons  Union  ore.  sampling  $23. sn. 
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STAR  KING  MlNTiS  (Tu 
mitted  to  i.ssue  On. (Kin  shares  to  Ko  lald  r. 
Kennedy  in  exchange  for  Star  King  and 
Sherman  patentee!  claims  and  the  American 
claim,  together  with  equipment  and  water 
rights  oti  north  fork  of  Tuolumne  River, 
two  miles  southeast  of  Tuolumne.  Is  also 
permitted  to  sell  40.000  shares  at  $1,  pro- 
ceeds  to   be   u.sed   for   further   development. 

Ventura    County 

STATE  CONSOLID.VTED  OIL  CO.  (Ven- 
tura)— Ordered  by  state  supervisor  to  com- 
plete repairs  to  save  this  well  and  others 
from  infiltration  by  water.  Flowed  initially 
100  hbl.  per  day.  but  lack  of  casing  al- 
lowed water  to  wash  out  derrick  foundation 
and   caused   collapse   of   rig. 

Yuba  County 
GOI,DEN  .\RROW  (Rackerby) — Known 
as  Old  Snani.sh.  credited  with  poduction 
of  $300  000,  being  reopened  by  W.  T.  Bald- 
whi  and  associates.  In  early  days  ore 
wcrked  in  arrastra  Present  operators  mov- 
ing  5-stamp   mill    from   Butterfly   mine. 

COLOK.VI>0 
Clear    Creek    County 

OCTOBER  SHIPMENTS  to  Idaho 
Springs  sampling  plant  were  1220  tons, 
averaging  $25   per  ton.  ' 

TERRIBLE  -  DUNDERBERG  (George- 
town)— Unwatering;  Terrible  shaft  un- 
watered  to  point  between  1300-  and  1400- 
ft.  levels.  Will  resume  operations  when 
workii'gs   unwatered  on    14iin-ft.    level. 

MOUNTAIN  MIXING  AND  MILLING 
CO.  (Idaho  Springs) — This  Seaton  Mt. 
property  leased  by  Denver  men  ;  workings 
being  retimbered  and  repaired.  Electrically 
driven  air  compressor  installed.  Main  adit 
is  Idaho  tunnel,  cutting  Bride  vein  at 
1200   ft.   from  portal. 

Gilpin  County 

GOLD  LODE  (Central  City) — Shaft  and 
levels  retimbered.  Good-grade  gold-copper- 
lead  ore  being  stoped  on   200-ft.   level. 

HAMPTON  (Central  City)  —  Work  re- 
sumed; shaft  will  be  sunk  100  ft.  deeper. 
Ore  carrying  enargite  opened  on  300-ft. 
level. 

CASHIER  MINING  CO.  (Central  City)  — 
New  mill  building  now  enclosed  and  foun- 
dations for  machinery  being  laid.  Meeker 
shaft  being  retimbered  ;  developing. 

Lake   County 

OHIO  TUNNEL  (Leadville) — Contracted 
for  driving  tunnel  1000  ft.  at  Birdseye  prop- 
erty. 

WOLFTOXE  (Leadville)  —  Shipping 
about  2(U1  tons  of  zinc  carbonate  ore  daily. 
Property    operated    by    Western    Mining   Co. 

MAY  QUEE.V  (Leadville) — Large  body 
of  zinc  carbonate  ore  opened  by  this  leas- 
ing company,  operating  through  Hayden 
shaft   on    Yankee   Hill, 

P.  O.  S.  (Leadville) — I.,essees  repairing 
surface  plant  and  installing  machinery. 
Shaft  will  be  retimbered  before  mining  man- 
ganese ore  left  when  mine  ^vas  worked 
years  ago. 

Ouray  County 

REVENUE  (Ouray) — Lessees  operating. 
Shipping  good-grade   lead-silver  ore. 

ATL.AS  (Ourav) — Mine  and  milling  plant 
operating  steadily.  Good  recovery  made 
by    flotation. 

B.VRSTOW  (Ouray)  —  Lessees  shipping 
fluorspar  from  cross  vein,  requiring  hand- 
sorting  to  bring  it  up  to  grade. 

San   Juan    County 

EMPIRE  ST.\TE  (Silverton)^Incoriior- 
ated  recently  with  capitalization  of  $30(i.- 
000  :  will  operate  property  in  Eureka  sec- 
tion. 

SUNNYSIDE  (Eureka)— Construction  of 
new  milling  plant,  and  tramway  from  lower 
adit  level,  being  pushed.  Mill  expected  to 
have  capacity  of  500  tons  daily  at  start, 
and  mnv  hn  increased  to  750  tons  latcT. 
Old  mill,  with  capacity  of  500  tons  daily, 
will  be  supplied  by  old  tramw.ay  from  UT>^ 
per  workings  for  the  present  ;  eventually 
a  central  crushing  nlant  will  be  built  at 
portal  of  lower  adit,  just  above  upper  new 
tram    terminal. 

San    Miguel    County 

FAVORITE  (Ophir)  —  Lessees  miidng 
shipping-grade   i>re. 

LEWIS  MINING  AND  LEASING  CO. 
(Telluride) — Installing  flotation  machines  to 
secure   better  recovery. 


NEW  DOMINION  (Ophir)  —  Shipping 
smelting  ore  ;  milling-grade  ore  developed  ; 
may  build  mill  if  unable  to  make  other  ar- 
rangements. 

ELEC^TRIC     OVENS     tor     baking     being 
installed    by    some    of    large    mine.s    of   Tel- 
luride   district.       Considered    more    econom- 
ical  than   coal   at   high   altitudes. 
Summit    County 

ITNIO.N  (Breckenridge) — Shaft  hou.se  and 
machinery  overhauled.  Work  will  begin 
soon;  lOO-toTi  mill  at   portal  of  main  tunnel. 

P.^RNCOMMi.;  HILL  DREDGING  CO. 
(Breckenridge) — Weather  conditions  faxor- 
able  for  late  work  by  dredges  this  autumn. 

B.VKER  (Breckenridge)  —  Milling-grade 
lead  ore  opened  bv  lessees.  Will  iirobablv 
arrange   for  tn-atment   at  old   Union   mill. 

OURAY-PUZZLE  ( Breckenridge')  — Les- 
sees working  through  both  Ouray  and  Puz- 
zle adits.  Ouray  shaft  will  be  repaired, 
and  development  work  on  deeper  levels 
done. 

Teller  County 

EL  PASO  EXTENSION  (Cripple  Creek) 
— Drifting  on  phonolite  dike  from  Camp- 
bell  tuimel. 

ORPH.\  T.I.VY  (Cripple  Creek) — Lessees 
shipping  ore  from  this  property  of  Strat- 
ton's    Jlining    and    Development    Co. 

KOMAT  LE.\SING  CO.  (Cripple  Creek) 
— Shipping  milling-grade  ore.  Developing 
on   800-ft.   level  i  i  ori--shoot. 


ID.VIIO 

shone    Coi 


RAY-.IF;FFEIIS().\  (Wallace)  — I^ng 

crosscut  being  run  to  opt-n  vein  1000  ft. 
below  lowest  workings  and  ISHO  ft.  from 
surface;  1000  ft.  remains  to  be  run,  which 
means  probably  fojr  months  before  mill  will 
have   Ray-.Iefferson   ore. 

MIDNIGHT  (Mullan)— Bonded  to  New 
York  syndicate.  Vein  cut  by  No.  5  tunnel 
of  the  Morning.  Drifts  east  and  west 
opened  300  ft.  of  good  ore.  Raise  being 
made  to  tunnel.  3150  ft.  above;  now  up  15n 
ft.  in  ore.  Compressor  driven  by  electric 
power  installed  at  portal  of  upper  tunnel  ; 
boarding  and  bunk  houses  built.  Extend 
ing  tunnel  to  point  over  raise,  which  will  b.- 
carried  to  surface. 

AMAZON-MANHATTAN  (Wallace) — Re- 
cently in  litigation  between  Interstate-Cal- 
lahan  and  Patrick  Burke  and  property 
awarded  to  latter.  Burke  was  backed  by 
Day  interests,  and  now  prei)aring  for  onera- 
tion.  Aerial  tramway  nearlv  completed  to 
convey  ore  to  Ray-Jefferson  mill,  about 
half  mile  away  ;  necessarv  buildings  erected 
at  mine.  While  in  possession  of  Interstate- 
Callahan.  considerable  ore  developed  and 
connection  made  with  lower  workings  of  In- 
terstate-Callahan.  The  Days  control  the 
Ray-Jefferson,  which  explains  treatment  of 
Amazon-Manhattan   ore  at  that  mill. 

MICIII(i.\N 

Copper 

-VHMEEK  (Ahmeek) — Shipping  4400  tons 
dail>'  ;   >'ield  above  22   lb.   a  ton. 

OSCEOI,A  (Osceola)  —  Has  .sunk  shaft 
further  after  cutting  plat  at  38th  level  of 
No.    1    North    Kearsarge. 

LA  S.\LLE  (Calumet)— During  la.st  five 
weeks  advanced  1 10  ft.  in  good  ground  on 
45th   level    from   Old   Osceola. 

ISLE  ROYALE  ( Houghton)- Will  ship 
this  month  70,000  tons.  Opening  1700  ft. 
of    new    ground    monthly. 

QUINCY  (Hancock) — Shipping  4000  tons 
daily;  sinking  at  No.  2  shaft  just  reached 
7Sth   level   and   the  07th   at    No.    8. 

XEW  BALTIC  (Houghton) — Has  so  far 
325  ft.  of  proved  rich  ground,  counting  the 
unopened  stretch  lying  in  center,  on  2nd 
level. 

COPPER  RANGE  (Painesdale)  —  Has 
just  sold  old  Atlantic  mill  at  Redridge  to 
Lake  Superior  Iron  and  Metal  Co.  as  "oI(l 
iron." 

HOITCrHTON  (Houghton)  —  Began  Nov. 
21  in  west  vein  to  drift  on  350-ft.  unopened 
stretch,  and  soon  after  it  arrives  at  own 
groinid  will  crosscut  to  examine  West  vein 
as  well  as  Superior  lode. 

VTCTORI.V  (Victoria) — Just  about  equal- 
ling expenses  on  23 Jc.  copper.  Held  hack 
greativ  bv  shortage  of  labor  Enlarged 
boarding  hou.se  to  accommodate  IHO.  Mill 
imiiro\-ements  can  be  completed  at  anv 
time. 

BEVR  LAKE  'POOL"  (Calumet)  — 
Found  in  third  hole  another  length  of  cop- 
per ground  from  13S  ft.  to  Ififi  ft.,  the  last 
20  ft.  of  which  is  good;  stopped  315  ft. 
down  and  started  fourth  hole.  500  ft.  west 
of   third. 

FR.\NKLTN  (Demmon)  —  Pumped  out 
bottom  of  No.  2  shaft,  and  b.gun  to  sink 
from  17th  level  to  ISth.  Waiting  for  elec- 
tric motor  for  experimentnl  plant,  consist- 
ing of  Hardinge  mill  and  WiKtev  tables  for 
obtaining  better  recovery. 
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MINN "KSOTA 
Moil  hi     Kance 

NKW  l-cKT  -MI.VIXG  CO.  (Gr.ind 
Rapids  I— Two  |iio;ieities  being  developed 
south  of  rok.pama  Uike  near  here.  Two 
shaft"  l>fiiig  sunk,  five  drills  workinB  and 
boiler  house  and  camps  under  construction. 

CHirrKW.X  IRi'X  CU.  (Kly) — .''ituated 
on  Mcl>oiiald  property  adjoining  Sectio-j 
•■30"  mine  Boarding  house,  blacksmith 
shop  drv  and  engine  house  comiileted. 
Shaft  now  30  ft.  deep.  H.  D.  Mullen,  super- 
intendent. 

OLIVER  (f^oleraine)  —  Large  washing 
Plant  on  Trout  Lake  closed  down  for  sea- 
son Shipped  about  :;..=;oo.oi)0  tons  of  con- 
centrates which  means  plant  received  and 
washed  over  .i.noo.oon  tons  of  ore.  Mines 
•Jtill  shipping  merchantable  ore  to  docks 

M  A  HAXX.V  CO.  (Chisholm)— Two 
drills  of  Carlson  Kxploration  Co.  check 
drilling  on  SJ.  XW'..  Sec  27-58-20.  just 
southeast  of  this  village  Also  sinking  on 
southeast  corner.  5  .-c  7-ft.  test  shaft  If  re- 
sults are  satisfactorv.  large  openpit  will  be 
stripi>ed  V.  ith  outlet  through  the  Dun  woody 
mine  ;  owned  in  fee  by  Pine  Land  Co.  and 
leased  by  M.  A.  Haiina  Co. 
.^IISSOL'KI 
Jopiln     l>i-trirt 

MLXK  OPKU.VTORS'  i^LT'B  has  com- 
pleted construction  of  temporary  quarters 
at  Picher.  Okla.  First  meeting  will  be  held 
on   I>ec.   ^.. 

OLP  KKLIABLE  (Quai>aw.  Okla.)— Pur- 
chased Algonquin  mill,  situated  at  Stotts 
Cltv  Mo.,  and  will  move  to  site  just  east  of 
Quapaw.   where  .shaft  is  down   to  ore  at  70 

'<"«'  ,  ,  n 

HIGH  KIVE  (Waco)  — Putting  down  10- 
in  drill  hole  to  230  ft.  for  installatio  i  of 
Ifl'no-gal  Pomona  pump,  in  order  that  shafts 
mav  be  put  down  dry.  Two  shafts  already 
down   to  water. 

PLAYTER  BROS.  (Joiilin)— Have  .«unk 
two  shafts  to  19"  ft.  on  lease  west  of  Blue 
Mound.  Kan.,  and  drifting  at  this  level.  Ore 
run  goes  to  2r.»  ft.  but  heavy  water  caused 
owners  to  stop  at  19o-ft.  level  for  present, 
awaiting  pumping  by  other  companies  to 
help  drain   the  water  later. 

DESSIK  LEE  (Went  worth) — Has  new 
•^5n-ton  mill  almost  ready  for  operation,  ad- 
joining Georgette.  Drilling  indicates  same 
formation  on  Pessie  Lee  tract  as  on  (georg- 
ette and  both  comiianies  owned  by  same 
men.  O.  B.  Henry,  of  Wentworth.  principal 
owner  and  manager. 

MONTAX.V 
L,wls   nnd   Clark   rount.v 

SCR\TCH  GRAVEL  GOLD  (Helena)  — 
Drifting    and    stoping   on    SflO-ft.    level. 

COFFEE-BYR.VES  (Helena) — Shipping 
100  tons  to  smeltery. 

ALL\Rr>-REF,n  (Helena) — Shipping  two 
carloads   silver-manganese    Iron   ore. 

HEI^EX.V  (Helena) — Shipped  22  carloads 
to  smelterv      Three  carloads   in  bins. 

ECOVOMV  (Helena)— nrifting  on  strong 
vein  at  ;'iHi-ft    level 

STEMWIXPER  (Helena) — Stoping  ore 
for  shipment    lo  smeltery. 

ROCK  ROSE  (Helena) — Two  carloads 
weekly    lo    smeltery. 

PEERI-ESS  .lEXXlE  (Rlml"l)  —  Mine, 
four  miles  south,  after  hei-.g  closed  for  2n 
years.  Is  being  reope-ied  by  Chica-o  me  v 
Consists  of  10  claims,  belo  iging  to  Beattie 
estate,  on  which  new  op  rators  have  se- 
cured long-time  lease  a-id  bond. 
Mndixon    roTinty 

BIRPIE  MIXES  at  Red  Bluff  reported 
under  lease  and  bo.id.  \ew  operators  ex- 
pected to  Install  flotation  process  at  once, 
to  treat  ore  from  mine  a-id  old  dumps  on 
adjoining  properties  Boar,  mine  In  same 
district  being  r.opened  by  syiidicate  of 
Butte  men   who  have  lease  and   bond. 


White   Pine   County 

XEV  \D.\  COXSOLin.XTED  (McGill) — 
Mining  about  14.000  tons  daily;  coal  supply 
constantly  short,  using  own  car.s  and  em- 
plovees  to  bring  supply  from  Utah  and  Wy- 
oming mines.  Installation  of  new  coal- 
crushing  and  storage  plant,  costing  Jion.ooo. 
will  be  completed  this  year  ;  will  likely  con- 
tinue using  fuel  oil  at  cost  of  11  more  per 
barrel  upon  expiration  of  contract.  .Ian.  1, 
1S18.  because  coal   cannot   be  obtained. 

roXSOLIDATEO  COPPERM1XE.S  CO. 
(Kimberlv)  — Running  one  section  of  mill 
constantlv.  one  section  being  shut  down  for 
repairs  most  of  time.  Owing  to  insutlielent 
development  of  Morris  workings,  olitaining 
.some  ore  from  Ora  claim,  being  mined  by 
Xevad.i  i 'on.solidated  under  contract.  It  is 
stated  th.it  recovery  is  SO'J  in  milling. 
Have  laid  oft  'l^':  of  labor  engaged  in  con- 
struction and  outside  work,  owing  lo  cold 
weather:  chum  drilling  stopped:  develop- 
ment in  Alpha  workings  promising.  tut- 
ting wood  from  outlying  claims  for  fuel. 
Recentiv  let  several  leases  on  la',  net  roy- 
•ross  lovalty  basis  proved 
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Tramway  ml  ie 
resumed  otierat Ions  on  nv.rnlng  of  Nov. 
19  after  shutdown  of  nearly  two  monins. 
du'rIiiR  which  time  shaft  lins  been  flre- 
proofed  hv  half-Inch  coating  of  cement,  us- 
ne  cement  gun  Shaft  and  station  timbers 
nUn  eonled  Cost  Is  reported  as  121  SO 
per  11'  ft  of  shaft  O'  Nov  IBcompanv 
misled  n  total  of  13  772  tons  of  ore  and 
emplo'ert  '•"•n  men  at  Its  Rulte  mines,  be- 
l-ig  about  SS';  of  normal  force. 
NKVAPA 
\.ve  Coiinty 
Tovnpvn  ORE  T'RnnrCTIOX  for 
week  ended  Xov.  17.  amounted  to  10. OM 
Ions  valued  at  »17S.<;2«  comparing  with 
>(ini     Inns     the     prevlons     week  Produ.  eis 

»,re      T ,,,»,    Belmont.    2  110    Ions:    Tono- 

_„i,  •    tons:  Tonopnh  Eitensjon, 

j.»t  I'ler    K.Mi  tons:  West  End, 

101,  inarn.   BOO  tons;  Mnllfax, 

5S  a,    144    tons;    Cash    Boy. 

100    t'.ii-! 


l)oration  of  Canada.  1437:  McKinley-Dar- 
ragh.  268:  National,  59:  Nippissing.  3.1; 
O'Brien.  R5  :  Penn  Canadian,  31  ;  Temis- 
kaming.  32:  Trethewey.  27;  total,  3191  tons 
from  Cobalt  proper ;  Miller  Lake-OBrien 
(Elk  Lake).  38  tons;  .Mexo  mine  (Porquis 
Junction),  fill  tons. 

P.VTRICIA  (Boston  Creek) — Shaft  down 
50    ft.    on    good    or-'. 

.I.\XSEX  CLAIM  (Bourkes  Station)  — 
Being  opened   up. 

UXITEn  KIRIvL.VXn  (Kirkland  Lake) 
— Shaft  down  fir>  ft.  with  encouraging  n  - 
suits. 

PROVIXCIAI.,  (Cobalt) — Report  on  this 
propertv  shows  ore  reserves  containing  110,- 
500    ounces. 

LAKE  SHORE  (Kirkland  Lake) — New 
mill  expected  to  be  completed  early  next 
year,  with  capacit'-  of  about  loo  tons  a 
day. 

XIPISSIXC,  (Cobalt)  —  In  October  pro- 
duced silver  to  value  of  $306,107  from 
Nipissing    and    cust 


MAXGAXESE  METAL  ("O..  of  Tacoma, 
Wash.,  purcha.sed  manganese  in-operties  in 
Lake  Creek  di.strict.  north  of  Medfoid.  Has 
been  prospecting  for  several  months,  se- 
curing options  and  preparing  for  develop- 
ment. 

4oseplilne  County 
OSGOOD  (Waldo)— I.  L.  Thompson,  of 
Seattle,  made  second  payment  on  thus  placer 
mine,  one  mile  south  of  here.  Preparing  for 
development  work.  Bedrock  shows  some 
platinum.  „„_ 

DEL  XORTE  rLATMHOLDERS  ASSO- 
CI\TIOX  (Waldo)— Commenced  construc- 
tion of  eight-mile  road  from  Waldo  to  cop- 
per claims  in  Preston  Peak  district.  Sup- 
plies received.  J.  T.  Gilmore  and  A.  C. 
Hoffman,  in  charge. 

UTAH 
Salt   Lake    County 
\LTA     COXSOLtPATED      (Alta)  — Ship- 
ping   grade    ore    opened    at    600    ft.      W  inze 
being  sunk  in  ore. 

C  \RPIFF  (Salt  Lake) — Shipping  aver- 
age of  75  tons  of  ore  daily  to  bins  at  Soutn 
Fork,  awaiting  better  ore  market. 

UTAH  COPPER  (Bingham)— Expected 
alterations  to  plants  will  permit  handling 
up  to  50.000  tons  a  day  during  the  coming 
year,  as  compared  to  the  high  record  of 
38  1100  tons  daily  at  present. 

COLUMBUS  -  REX  A  LL  ( Alta)  —  X  e  w 
tram  line  working:  from  .Nov.  1  to  Nov.  ( 
good  tonnage  carried,  consisting  of  shipping 
ore.  mill  ore  and  wa.ste.  Sent  to  smelteries 
about  200  tons  of  ore  the  week  ended  No\. 
7,  and  more  in  transit.  Character  of  ore 
assures  market. 

OHTP  COPPER  (Bingham)— Expected  to 
have  first  fiim-ton  unit  of  200n-ton  notation 
Plant  In  oiieratioii  shorllv  after  .Tan.  1  and 
mill  completed  by  Maieli  if  no  dehny  in 
receipt  of  electrical  efiuipment.  Cost  stated 
from  $400,000  to  $500,000:  company  free 
from  debt  Albert  Frank,  general  manager, 
resigned    to   act    in    advisory   cr.pacity. 

MICHIGAX-T-TAH  ( .Vital- Tram  lln<-„»" 
Tanner's  Flat  being  repaired  Shipped  350 
tons,  week  ended  Xov  1".  ore  coming  from 
several  parts  of  prop..rty  ;  three  ears  from 
"trlke  in  Lnvlnla  (Issure,  Conper  Prince  tun- 
nel, shipped  on  company  account  :  four  cars 
from  Solitude  or  Big  Cottonwood  side.  Pio- 
neer Leasing  shipping  and  six  cars  from 
old  City  Rocks  section.  Triangle  Leasing 
Co,   shipping. 

Summit   County 
PARK    CITY    SHIPMEXTS.    week    ended 
Xov.    10,  were  2574   tons,  as  compared  with 
2500  tons  week  preceding. 

W.ASIHNOTOV 
Prnd    Oreille    Connty 
STERLTXG    SILVER    ( Metnllne   Falls)  — 
Increasing  capacity   of   mill    to   50    tons  per 
dnv 

BELLA  MAV  AXD  PI.VMOXD  R  (Meta- 
llne  Falls)  — Being  worked  under  lease  and 
bond  bv  Campbell  ft  Pe  Camp.  Expect  to 
employ    15   men   through   winter. 

METALIXE  ORIOLE  MIXING  CO. 
(Metallne  Falls)— Will  erect  50-ton  mil  If 
funds  are  available.  Shipped  carload  lead 
ore  last  week  In  October.  F.  N.  Davis, 
president. 

CAN AHA 
Ontario 
ORE  SHIPMENTS  from  Cobalt  for  Octo- 
ber over  Teiulsknmlng  ft    Northern   Ontario 
Rv     ns  reported  bv   Arthur   A.  Cole,  mining 
engineer     were-       Allndln-Cobnit.    71     tons  • 
Beaver.     43:     BiifTalo,     208;     Conlagas,     83 
Dominion  Reduction,  2BB  ;  Hudson  Bay,  33. 
Kerr  Lake,  fifl ;  La  Rose,  14* :  Mining  Coi^ 
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\TION     (Cobalt)     — 

'..   silver  a  year.    Has 
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ery in   Rickard  township,  and  on  old  Wald- 
man    mine    in    Cobalt. 

NEWRAY  (Porcupine)  —  Shareholders 
ratined  increase  of  capital  to  $3,000,000 
and  optioning  of  stock  to  Crown  Reserve 
and  Dominion  Reduction  (Jo.,  which  are  now 
operating  |>roperty. 

HOLLIXGER  (Porcupine) — Xow  ready 
to  trv  out  new  milling  equiiiment.  Plant 
has  capaeitv  of  2800  tons  a  day.  but  prob- 
able that  liiine  not  ready  to  produce  this 
amount  continuously.  .Vbout  a  mile  of  de- 
velopment  work  a  month  being  done. 

M.  J.  OBRIEX.  LIMITED,  is  name  of 
new  $20  (100.000  companv  formed  to  take 
over  all  holdings  of  M.  .T.  O'Brien.  In- 
cluded in  these  are  the  O'Brien  mine  in 
Cobalt  and  Miller  Lake-O'Brien  property  in 
Gowganda 

TEM1SK.\MIXG  (Cobalt)  —  New  report 
for  stockholders  h.\  I  >.  .\.  Mutch  Is  not  en- 
couraging and  shows  a  little  less  than 
Iirevious  reports.  With  exception  of  small 
tonnage  of  broken  ore.  there  are  no  re- 
serves and  possibilities  for  further  develop- 
ment   not    encouraging. 

TECK  HUGHES  (Kirkland  Lake) — At 
meeting  to  be  held  in  Toronto  a  new  plan 
of  linancing  will  be  submitted  to  enable 
companv  to  carrv  on  development.  Fiscal 
statement  for  th.-  year  ended  Aug.  31. 
showed  receipts  of  $31,896  and  expenditures 
of  $137,352.  Mill  idle  for  one  year. 
l-HIMPPIXK  ISLANDS 
XATIOXAL  COAL  CO.  (Manila)— This 
company,  which  was  organized  six  months 
ago.  and  is  exploring  some  coal  deiiosits 
on  the  Island  of  Jlindanao.  has  been  granted 
a  special  charter  bv  the  Philippine  Legis- 
lature. The  capital  stock  is  to  be  3.000.000 
pesos  and  the  government  is  authorized  to 
subscribe  and  pay  for  51'!  of  the  shares, 
and  is  to  be  represented  in  the  board.  The 
first  directors  are  Vincente  Madrigal,  C.  H 
French,  Dalmacia  Costas,  Milton  E.  Springer 
and  Rafael  Corpus. 

COSTA  KIC.A 
COSTA  RICA  MAXGAXESE  AXD  MIN- 
ING CO.  (Playarenl) — Shipped  week  ended 
Oct.  27.  large  steamer  loaded  with  51  r; 
manganese  and  immediately  started  load- 
ing another.  A.  M.  Yonge.  manager. 
COLOMHIA 
PARIS  TR.\NSVAM,  GOLD  MINES. 
LTD.  (Eastcheap.  Ix>ndon.  Eng.) — .\cqulred 
from  Consolidated  Colombia  Platinum  and 
Gold  Mines.  Limited:  50^;  Interest  In  allu- 
vial platinum  and  gold  dredging  and  hy- 
drnullcklng  property  of  10  square  miles, 
known  ns  Opogodi'>  :  four  square  miles 
known  as  Bolivar  ft  Golonln,  on  River 
Gunpi  ;  option  on  mining  rights  of  12  addi- 
llonal  properties,  aggregating  36  square 
miles.  The  Opogodrt  propertv,  according  to 
report,  bus  1361  acres  proved  ground.  The 
report  al.so  recommends  the  Bollvnr  ft  Co- 
lonla  propertv  he  further  prospected  and 
also  nil  other  properties  under  option  .\ 
dredge  of  60,000  cu  yd  monthly  cnpnelty 
Is  recommended  to  be  Installed  on  the  Opo- 
godo  propertv  The  cubic  yardage  and  coti- 
tents  of  tested  nrens  on  this  property  are 
reported  as:  Solerind.  3.781.000  cu  yd  .  av- 
eraging 23  2d.  (46  1c);  Opogodrt  dredg- 
ing area,  ino.floo  cu  vd  averaging  16  3d. 
(33.6c.)  :  hydraullcking  area.  60,(100,000  cu  - 
yd.  nvernglng  6d.    ( 1 2c  1 

NKW  7,K\I,  \>'n 
QUICKSILVER  DEPOSITS  believed  to 
exist,  especially  In  the  Walhl  district,  have 
been  so  far  undeveli.p.d  To  encourage 
their  opening  and  explolinllon  the  New  Zea- 
land government  has  offered  a  bonus  of 
Re  per  lb  for  the  first  100  000  lb  of  re- 
torted quicksilver  produced  ;  the  con-'ltlons 
being  that  50.000  lb  must  be  produced  be- 
fore Mar  31,  1920,  and  50.000  lb,  more  bo- 
fore   Mar    31.    1921 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 

Ex- 

ehanEC 

4  7515 
4  7515 
4  7515 

Silver 

Nov. 

.Sterl- 

Ex- 

rhngni- 

Silver 

ov 

New 
York. 
Ce.ts 

Lon- 
don, 

New 
York. 
Cent.s 

84; 
841 
84i 

Lon- 
don, 
Ponce 

22 
23 
24 

84; 

42  H 
42  {J 
4214 

26 
27 
28 

4  7515 
4   7515 
4  7515 

42; 
42; 
42; 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounee  of  bar 
■iilver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  storlintr  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IX  XEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Nov. 

lytic 

Spot. 

N.  Y. 

St   L. 

St.  L. 

6i 

6.23 

7.70 

*23; 

t80 

(5  6; 

(5  6  35 

(a.  7  80 

6i 

6  25 

7   70 

*23S 

t80 

@6 

(5  6   35 

("7  80 

6 

6  25 

7  70 

*23i 

t80 

(3,6 

(5  6  35 

(u  7  80 

6i 

6  25 

7  65 

*23', 

tso 

@.6 

(5  6  35 

(5  7  75 

6j 

6  25 

7  65 

*23i 

tso 

@6 

@6  35 

((.7  75 

6i 

6   25 

7   55 

28 

*23J 

t80 

(316 

@6   35 

(3i7  65 

t  Nominal. 

*  Price  filed  by  agreement  between  American 
popper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  191 7. 

The  above  quotations  (except  as  to  copprr,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  l^.  S,  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing'  point. 

The  quotations  for  electrolytic  copp'^r  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0,05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17c. 
per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  Y<trk  I7c.;  St.  Louis-Chicago, 
6.3c.*    St.  Louis-Pittsburph,  13. 1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Nov. 

Spot  3  Mos. 

Spot 

22 

110     no 

125 

?«•". 

2815 

30! 

54 

23 

110     no 

125 

282; 

28 1; 

301        54 

24 

26 

110     no 

125 

283 

281 ; 

30;       54 

27 

no     no 

125 

284 

282! 

30S       54 

28 

no     no 

125 

286      284> 

30;        54 

The  above  table  gives  the  closing  quotation;-  on 
London  Metal  Exchange.  All  prices  arc  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  .American  prices  in  cents  per  pound 
(he  following  approximate  ratios  are  given,  reckoning 
eichangeat$4  7515  £30;  =6  4696c  ;  £54  =  11.4545c.; 
£120  =  254544r  ;  £  1 37  ="  29  0605c  ;  £240  =  50  9089c. 
Variations,  £1  =0.2121  205c, 


Metal  Markets 


NEW   VORK — Nov.   28 

.\11  of  the  markets  were  dull  this  week, 
and  but  few  features  of  interest  are  to  be 
r<-portecl 

Copper — November  is  closing  with  an  in- 
creased refinery  production  as  compared 
with  October,  but  a  figure  that  is  far  short 
of  the  maximum  in  1916.  The  Allies  have 
been  calling  for  a  good  deal  of  copper,  and 


after  the  American  Government  takes  what 
it  needs,  the  supply  for  domestic  consump- 
tion is  still  short,  and  there  is  prospect  that 
it  will  so  continue  for  months  to  come 

Arrangements  were  made  this  week  b.v 
the  Copper  Producers  i  "oiTimittee.  with  the 
sanction  of  the  War  industries  Board,  for 
the  supply  of  copper  to  jobbers  for  dis- 
tribution to  consumers  who  buy  .small  quan- 
tities. .Jobbers  have  been  licensed  at  the 
several  im]>ortant  centers  of  consumption, 
care  being  taken  to  select  reliable  concerns 
that  are  to  be  counted  ujion  to  conforin 
to  the  stipulated  conditions.  The.v  must 
buy  in  not  less  than  carload  lots,  pa>'ing 
the  standard  price  of  23  5c..  cash  New  York, 
subject  to  the  usual  freight  allowances.  In 
distributing  to  the  retail  trade  in  less  than 
carload  lots  they  are  permitted  to  charge 
an  advance  of  STr  on  the  price  of  235c.  (Jn 
that  margin  they  have  to  carry  the  copper 
that  they  buy  and  meet  the  expenses  of 
distribution 

Copper  wire  drawers  are  not  giving  out 
any  quotations  This  reflects  the  different 
positions  in  which  they  find  themselves. 
Some  of  them  inform  us  that  they  are  not 
getting  any  copper  at  235c.,  but  are  taking 
in  copper  at  higher  figures  under  old  con- 
tracts and  naturally  are  unable  to  offer  ,vire 
at  23Jc.  plus  4c,  say  When  the  old  con- 
tracts have  run  out  the  wire  business  will 
naturally   stead.v    itself. 

Copper  Sheets  are  quoted  at  33c.  per  lb  . 
f.o.b.  mill,  for  hot  rolled,  and  Ic.  higher  for 
cold    rolled. 

Tin — This  market  is  quoted  nominally  at 
80c.  There  were  no  sales,  but  anybody  who 
had  any  tin  to  offer  could  get  SOc  On 
Monday  morning  everybody  received  notices 
tliat  the  Go\'ernment  had  attached  all  sup- 
plies of  tin  in  warehouses  It  is  making 
analyses  of  the  several  parcels  and  the  un- 
derstanding is  that  everything  assaying 
over  99.75'^  tin  will  be  commandeered, 
while  tin  below  that  grade  will  be  released 

Lead — This  market  was  dull,  transactions 
being  smaller  than  in  the  previous  week. 
However,  there  was  a  firjn  tone  throughout 
and  there  were  two  noteworthy  features ; 
one  being  sales  of  a  considerable  tonnage 
for  export  to  Europe,  and  the  other  being 
some  buying  by  domestic  consumers  for  de- 
livery rather  far  ahead.  January-February 
and  January-March.  Today  there  were  in- 
quiries in  the  market  by  domestic  consumers 
fot  some  round  lots  In  our  reference  to 
the  size  of  the  market  this  week  we  do  not 
include  .some  fairly  large  governmental 
transactions. 

Zinc — This  market  was  dull  and  weaker 
The  only  interesting  feature  was  some  ex- 
port business  At  the  close  spelter  was 
offered   at   7. .5.5c.,   St    Louis. 

Sales  of  zinc  dust  were  reported  at  13Jc. 
fob.    smelteries    in   the   Middle   West, 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed  Market  is  still  at  $19  per 
100    lb.    fob,    Peru,    less    S%     discount. 


Other    Metals 


Alnniinum — This  market  continues  dull 
with  small  transactions  taking  place  at 
STIfSSc.  per  lb.  for  No.  1  ingots  at  New 
York 

-Antimony — The  market  continues  small, 
but  is  a  little  firmer.  We  quote  spot  at 
14fi  14.',c,.  and  futures  at  13Jc    c.if,  in  bond. 

Kismnth — LTnchanged  at  $3,50  per  pound 

Cadmium — This  metal  is  quoted  at  $140 
<il\.GO  per  pound. 


Ouicksilver — This  market  advanced  to 
$111,5  late  on  Wednesday  last  On  Monday 
it  advanced  to  $110.  This  probably  reflects 
reduction  of  stock  in  this  market  for  San 
Francisco  has  not  advanced  in  the  same 
proportion.  Our  telegraphic  report  from 
there    is    $103,   firm 

Gold.   Silver  and  Platinum 

Silver — This  market  has  been  dull  and 
steady  in  London  during  the  last  week, 
opening  at  42]Sd.  and  closing  at  42Jd.  The 
New  York  market  has  been  quiet  with 
small    offerings.       Producers    are    awaitlnK 


news  as  to  the  proposed  plan  of  the  British 
and  United  States  governments  to  buy  one 
hundred  million  ounces  at  a  fixed  price 
around  8,5c.  Conferences  are  now  being 
held  in  Washington  to  try  and  arrive  at 
some    basis    satisfactory    to    all    interests. 

Mexican  dollars  at  New  York:  Nov.  22. 
G43c.  :  23.  64:!c.  ;  24,  641c.;  26,  S4ic.  ;  27. 
64ic  ;    28.    filjc. 

Coined  silver  in  the  United  States  Nov.  1 
was:  Standard  dollars,  $568,269,513;  sub- 
sidiary coins.  $209,864,845  ;  total,  $678,134,- 
358.  Of  the  standard  dollars,  $476,449,771 
are  held  in  the  Treasury  against  silver 
certificates  outstanding.  The  continuous 
fall  in  silver  price,  which  is  now  about  25c. 
below  the  September  ma.ximum,  is  attrib- 
uted to  smaller  coinage  purchases,  the  break 
in  speculation,  larger  supplies  called  out 
by   the   high    prices,   and   sales   from   China. 

IMutinum— Active  at  $103(it)105. 

I'alludiuin — We   quote   $125,   demand  con- 


Zinc  and  Lead  Ore  Markets 

•Joplin,  Mo.,  Nov,  ■>4 — Blende,  per  ton, 
high  $72.95;  basis  60',;  Zn.  premium  $73.5o  ; 
medium  to  low,  $6515  55;  calamine,  per  ton 
40';  Zn.  $35  01  38;  average  selling  price,  all 
grades  of  zinc,  $58.26  iier  ton. 

Lead,  high  $75.80;  basis  80',;  Pb,  $75; 
average  selling  price,  all  grades  of  lead. 
$74.86    per    ton. 

Shipments  the  week:  Blende,  6827,  cala- 
mine. 372,  lead.  1159  tons.  Value,  all  ores 
the  week.   $.-106,230. 

Producers  returned  from  a  consultation 
in  .Vew  York  bring  no  hopes  of  a  better- 
ment of  the  zinc  situation,  but  are  buoyed 
with  hopes  for  lead,  and  are  declining"  to 
accept  the  current  offering  of  $75  base 
price. 

Repoit  reached  here  today  that  the  Bar- 
tlesville  Zinc  Co.  had  withdrawn  from  use 
65';    of  their  retorts  at  Collinsville,  Okla. 

Platteville,  Wis.,  Nov.  24 — Blende,  basis 
60';  Zn,  $62  base  for  premium  grade  down 
to  $57  base  for  second  gi-ade.  Lead  ore, 
basis  80';  Pb.  $65  per  ton.  Shipments  re- 
ported for  the  week  are  3703  tons  of  zinc 
ore.  190  tons  of  lead  ore.  and  591  tons  of 
sulphur  ore.  For  the  year  to  date  the  fig- 
ures are:  131.729  tons  of  zinc  ore.  6587 
tons  of  lead  ore.  and  25,740  tons  of  sul- 
phur ore.  Shipiied  during  the  week  to 
separating  plants,   4551   tons  of  zinc  ore. 


Other  Ores 


II. 

Pyrites — Spanish  lump  quoted  at  15c  per 
unit,  on  basis  of  10s  ocean  freight,  buyer 
to  i>ay  excess  freight  and  war  risk,  except 
that  concession  of  2  'y  of  war  risk  is 
allowerl.  Ocean  rates  remain  at  35s.  for 
Northern.  40s,  for  Southern  and  42s.  6d. 
for   Oulf  ports- 

It  is  understood  that  shipment  and  allot- 
ments of  pyrites  will  now  be  handled  ex- 
clusively through  the  War  Trade  Board  and 
that  various  committees  which  have  had 
these  matters  in  hand,  will  cease  their 
activities   in  this  direction. 

Tunestrn  Ore — Considerable  transactions 
are  reported  at  no  change  in  price,  which 
ranges  from  $26  per  unit  for  wolframite  of 
the  very  highest  grade  down  to  $20  or  less 
for   lower    grades    of   ore 


IiDn   Trade   Review 

Ni;W  VOKK — No\.  '8 
The  week  has  seen  an  increasing  demand 
for  steel  products  both  from  the  Govern- 
ment and  from  manufacturing  consumers, 
.says  "Iron  .\ge."  Many  of  the  l.itter  are 
buying  for  requirements  not  directly  grow- 
ing out  of  the  war.  Steel  absorbed  by  the 
Government  and  by  war  contracts  is  a 
growing  factor  and  is  made  to  seem  still 
larger  as  output  is  cut  down  by  coal  and 
coke   shortage 

While  priority  decisions  are  limiting  the 
amount  of  steel  going  to  some  consumers, 
there  is  as  yet  no  shutting  down  of  plants. 
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pven  in  non-essvntial  lines  thouRh  such 
steps  may  not  be  far  off 

Th.Tt  the  Ru.-isian  debacle  will  release 
locomotive  capacity  tor  domestic  orders  is 
of  liO  little  siKnIflcance  to  railroads  and 
ihipi)«r3.  Domestic  car  orders  also  may  be 
mor.'  of  a  factor.  The  Union  Pacific  has 
ju.st  placed  3,'iOO  all-steel  cars  with  four 
bniUlers  .  .        ,.,„ 

Lalie  Superior  Iron  ore  prices  lor  1318 
are  hvinp  discussed  In  the  first  Govern- 
ment price  fixing  in  Septemlicr,  ore  was  not 
cl'anee<l.  l>eiag  really  low  if  $33  was  fair 
for  1>IK  iron.  Indications  now  are  that  the 
ll'lT  ore  basis  will  carry  over  into  1918. 
unless  there  should  be  a  slight  advance  to 
cover  possible  increases  in  labor  and  trans- 
ixirtation  Some  reservations  of  special 
grades  of  ore  have  been  made  already  for 
the  coming  season.  In  the  effort  to  insure 
full  supplv.  water  shipments  will  be  kept 
up  into  December,  until  the  freeze-up  comes. 

PITTSBVRGII — Not.  31 

There  has  been  a  slight  Improvement  in 
shipping  orders  received  by  the  mills 
against  regular  commercial  contracts,  the 
totals  for  November  promising  to  make  a 
verv  favorable  comparison  with  those  for 
October.  There  is  ak-io  an  Increase  In  Gov- 
ernment orders.  .allotments  of  shell-steel 
tonnage  are  heavy  and  within  a  short  time 
the  mills  will  be  producing  much  more  shell 
steel  than  in  Ifllfi.  when  they  were  working 
on  such  large  orders  for  the  Entente.  Pros- 
pects are  for  a  rapid  increase  in  the  amount 
of  ship  plates  to  be  railed  for,  as  the  .ship- 
building program  is  being  speeded  up  by 
the  adoption  of  still  more  fully  standard- 
ized methods  of  construction.  Predictions 
are  more  common  that  steel  will  be  scarcer 
during  the  next  few  months  than  it  is  now. 
although  these  predictions  are  based  partly 
upon  fears  that  production  will  be  curtailed 
throughout  the  winter.  For  two  or  three 
weeks  production  of  pig  iron  has  been  at 
a  smaller  .ate  than  the  average  of  the 
last  few  months,  on  account  of  greater 
shortage  of  coke,  and  steel  production  has 
been  correspondingly  affected.  There  is  also 
curtailment  on  account  of  shortage  of  coal. 
The  Youngstown  district  has  averaged  a 
curt.Tilment  of  about  2.^'r  in  the  production 
and  finishing  of  steel  in  the  hist  fortnight, 
while  in  the  immediate  Pittsburgh  district 
the  curtailment  is  in  the  neighborhood  of 
1^':  Nearly  all  the  large  steel  companies, 
normallv  self  contained  as  to  pig  iron,  would 
l.Mv  if  "thev  could,  but  there  is  jiractically 
no  pig  iron  offered,  the  merchant  furnaces 
having  their  output  curtailed  correspoiiding- 
Iv.  The  famegie  Steel  Co.  is  now  operat- 
ing onlv   4  8  of  its   59  blast   furnaces. 

In  bars,  shapes  and  pI.Ttes  mills  are  en- 
deavoring to  meet  requirements  of  regular 
I  ustomers  and  are  succeeding  fairly  well, 
although  with  difflcultv.  There  is  scarcely 
a  mill  that  Is  not  absolutely  opposed  to 
offering  anv  steel,  irrespective  of  circum- 
stances, at  above  the  prices  set  by  agree- 
ment. There  are  one  or  two  slackers  whose 
altitude  is  thus  made  very  conspicuous.  In 
"heets  and  wire  products  the  offerings  are 
fairlv  free,  at  the  set  prices,  as  the  mills 
In  these  lines  had  been  running  out  of 
orders.  In  tubular  goods  the  scarcity  Is 
still    pronounced. 

ri«    Iron — There    have    been    no    transac- 
tions of  anv   moment    in   b.-ssemer  or  basic 
Iron  In  the  last  week       It  Is  estimated  that 
jon.nnn  tons  of  these   grades  could   be  sold 
In   a  few  hours,   for  delivery  over  the   next 
four   months,    as    nearlv   all    the   large   steel 
Interests    are    short    of    Iron.       In     foundry 
iron   the  si.irclty  Is  not   so   pronounced,  not 
because    of    heavy    t)roductlon    but    heiause 
a   number  of   foundries   are   consuming   less 
Iron       Occasional   small    lot    sales  are  h'-lng 
made   for  enrlv   delivery.      The   majority   of 
foundrv-lron    furnaces    will    sell    for    all    or 
anv    part    of    next    vear.    not    merely    nt    the 
I'.ovemment    price,    hut    with    a    stipulation 
th.Ti    utvjn   change  In   the   (Jovi'rnmenI   price 
■  Mtract     would    automatically    be     re- 
.!<<    to    nnv    unshlpp'-d    Iron,    and    this 
the  fact  that  a   Government  change. 
lo.  now  seems  llk-ly  to  be  downward 
than  upward       We  quote  the  market 
set    prices:    Ressemer.    $3fi  .10 :    basic 
..    2   /oiindrv.   133;  malleable.   |33  r,n  . 
133      fob     vnllev    furnaces,    or    9Sc 
I  ij.-ii"r  delivered  Pittsburgh. 

SI„|_Transact|ons    in    billets    and    shnet 

hnro  In  the  open   mnrkot   nro  Infrequetit  and 

..,,,.1,..    ^,1.-    o..i'.n     t,.,.,.(.i'...t        fonsumers 

olv,    are    In- 

■i    little    re- 

■     mill    <on- 

..-.,_;      ,    , .      care    of    nt 

lilllit..   SIT.".",  small  billet*. 
.n>,   IB!  :  slabs,  IBn,  fob.   mill. 
Vnungslown. 

Ferroalloyf 

market     continues 

,,.,,.,    , .nmon  <|UOtBtlon  for 

iirompt  or  forward,  but  with  frequ»nt  shnd- 
--  13    In    the    price 


STOCK     OUOT.XTIONS 


N-.  Y.  EXCH.t  N 
Alaaka  Cold  M  | 
AUiaka  Juneau 
.Am.SniA  Rif  .cfini 
Am.  Sm.  *  Rrf .  pi 
Am.Sm.  Sec.  pi ,  A 
Am.  Sin.  Sec.,  pi  li 

Am.  Zinc 

Am.  Zinc,  pi 


Brthletiem  steel.. 
Bethlrtiem  steel,  pf. 
Butte  A  Superior.. 

t 'OTTO  (le  Paaco 

Chill*  Cop 

rhino 

CoIo.Fuel  A  Iron.  ,  . 

Cruclhlp  steel 

Dome  MInps..    .  . 
Federal  M.*s 
FedcralM  *s.  pf 
Oreal  Nor.  nrectf. 
Greene  Cananea. 
Oull  States  Steel 


Intematlotial  Nickel 
Kpnnerott 
Ijickawanna  Steel. 
Miami  Copper   .. 


Ontario  MIn,  . . 

Quicksilver 

Quicksilver,  pf 


Republic  I.  A  S.,pf, 

Ploes-Shcmeld 

Tennessee  C.  A  C. 

U.  S  Stel,com 

U.  S.  Steel,  pf 

I7tah  Copper. 


Va.  Iron  C.AC 
N.  Y..CimBt 


2?) 


Kutti^BAlaklJiva.. 
('aluiDPl  A  .Ariz 
Calumpt  A  Ilpcla. 
(Vntonninl 


Kaat  Butto, 
Fmnkttn.  .. 
Oranby .... 


Mlchlcan       ... 

Mohawk 

N>w  Arradlan. 
New  Miift 
North  Biitto   .. 
North  lAkP     . . 
Ojlbway.. 


Old  Dominion. . . 

Osceola 

Qulncy 

St.  Mary's  M.  L. 

SantA  Fe 

Peneca  

.Shannon 

ShattHck-ArU.. . . 

E*o.  lAke 

So.  Utah 

Puporlar 


Butte  *  N.  Y.. 
ButtpC.  *  Z, 
ButtP  nptrolt 
Calp*lonln 


.  Top. 


-r  tah 
Fmnia  ( 
First  Vf 

OoMnoM  Ton. 
Gotrtfipirt  Mpi^rer. , 
Cirpenmonster.- . . . 

HPTla  Mln        

Howp  Sound 

Jeromp  vprdc 

KptT  !-akP 

LniiLtlana 


Mllford 
Mohlran   .  - . 
Mother  Ijvlc 


Nl^on  Nevada 
Ohio  Cop 
Ray  Hernilrs 
Rlrhmond 
Rorhcster  Mine* 
flt    Joseph  Lead. 

Standard  9.  L 

Stewart 

Purppsw 

Tonopah 


Tonopnh  Ex   . . . 
Trlbulllon 
Troy  Arliona   . 
!'nlte«l  Cop 
I'nlted  Verde  Kx 
t'nlted  Zlne 
ftlra  \tlnM  .  .  . 


Victoria..  . . 
Winona.  . .. 
Wolverine . 
Wyandot.. . 


BOSTON  CITRB*   Nov.  27 


M  ! 


.\lji8ka  Mines  Corp 

Blnuham  Mines 

Boston  Ely  .    . 

Bo*rton  A  Mont    , 
Butte*  I.onn  Oev 

Calaveras        

Cahimet-Corbln.  . 
Chief  Con 


Ilouffhton  Copper, 


SAN    FRAN.' 


Confldrnre 
Con   Virginia 
Oonid  A  Cnrry 


OvermAn 

SavAse 
Sierra  NevAda 


MarVanura 
Midway 
Moni  -Tonnp 
Nonh  Star 


I>TeM  I>alay 


Nat.  ZInr  A  l.ead. . 


SALT   LAKE* 


Cardiff     

Colorado  Mining- 

I>Aly 


Hint  Wellliuito 


Sllvcr-Kln«  C«»rn 

2  nn 

silver  Kli»  Con.     . 

3  .17 

0.1 

1  no 

TInllc  Slnnilartl.  .  . 

1   4X 

Cnclc  H^tn 

WIMiert 

Yankee. . . 


STOCK     OUOTATIONS — Continued 


COLO.  SPRINGS   Nov.  271 


s.no 

.03 

Elkton  Con 

03 

15 

Gold  Sovcreten 

02 

Golden  Cycle 

Isabella 

OS 

Mary  McKlnney... 

.06 

Portland 

United  Cold  M... 

15 

Vindicator 

LONDON 

Nov 

Alaska  Tre'dwrll 

til  us 

Hurma  Corp. .    . 

4      1 

Cam  A  Motor    . 

0  11 

Camp  Bird 

0     g 

0     S 

Mexican  MInw 

Mln.  Corp   Can 

0   Ifi 

Nechl.  pfd 

OmvlUe 

Santa  Gerrdb. 

0   14 

Tomboy 

•  Bid  prices,     t  CloalnK  prices,    t  Last  Quotations. 


MONTHLY    AVERAGE    PRICES    OF    METALS 


Sllvi 

Jan 

Feb.. 

Mar.. 

April 

Nlay  . 

June. . 

July. 

Aug 

Sept.. 

Oct... 

Nov. . 

Dec. . 


1917 


4S  S551.T«  775 
4S  4771. If.  755 
SO  241  i. 57  fl3.5 


1915  I   I9IA  I   igir 


40  0.14  IV'i  024 

47  Sl!> rfi2  9411 

47  1«3  ««  OHS 

4S  6.S0' 


in  J2  7ir2f.  9<V 

s.i  22   T.i.l  2<5  97.T  17  742 

fil  23   7ns  27  .597  .16   410 

Ti  .'1   709  10  fir,2  Ifi  9<!3 

4".  2!   .".Til  .1.1  477  17  940 

71   -M   21.7  11  llCn  19  OfiS 

111  22   .597  10  non  40   1 10 

117  22   Tso  11  49S  43  4IS 

15  100  740  23  591,32  5S4, 50  920 


332  23  925I32  361:44.324 

51   7I4I71   0041    |25  09434   192i 

54  971175  7(53 26  373136  410 


49  684,65  6611 


23.67531   3\y 


Londo 
Stan'dard  ~  Fleclrobtlc^ 

I     1917 


1-.7  110  ono'152  522  142  000 
110  000  117  4.55  142  000 
12S  409  125  .500  140  409 
122  .191  126  304  137  000 
117   500  134  071   135  2.50 

750  110.000  142  523:125.000 


Year  27  202 

116  0.59 

138  281; 

New  York 

l.ondon 

1916         1917 

1916  {      1917 

Januarj-   

41.825    44   17.'; 
42  717    51    >:■• 

175   S4«  KS    S13 

:^l    In-    ■.-  974 

March 

liC     :;::;:;: 

51   23fl|   .i.'>    ■ 

49   I25|   fi1    1  - 

■   :r.   114 

42  2311   62  c- 

-.   >■■   :i:  I1S3 

38  510     62    '.- 

-  -       -  :■:  l«l 

38  .565     62   •  ~ 

41    241     61    ^. 

44.1091 

At.  year 

43  480: 

183  OmI 

St.    Louts    I      London 

1916  I    1917       1916  I    1917 


12fl  14  440  .10  .500 
1.5<  14  16S  .10  .500 
7  .132  10  202  12  967  10  500 
6  749  11  121  11  Oil  10  .«» 
6  1H.5  10  644  2<  117  10  SOO 
6  OK*  10  51 S  29  734  30  SOO 
6  699  «  61 1  30  786  30  .500 
6   sot     6   6.50  30    716  .10   .500 


— ■ — 

• 

"fjr 

i.ir 

January 
February 
March 

Vprll 

jl     ' 

V  ' 

-    •■   9S 
'  0.5 

91 

■.  -   116 

:  1  no 

'    14 

.    95 

'-   .58 
1  96 

i  M  "  W1  noms 


i  A*  rapiutcd  b»  W.  P.  tsm  dcr  A  ■ 
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This  index  i.s  a  convenient  reference  to 
the  current  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  We  will  furnish  a 
copy  of  anv  article  (if  in  print)  m  the 
original  language  for  the  price  quoted. 
Where  no  price  is  quoted  the  cost  is  un- 
known. Inasmuch  as  the  papers  must  be 
ordered  from  the  publishei-s.  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  following  prices:  20c.  each, 
six  for  ?1.  33  for  $5.  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons   if   so    requested. 


COPPEK 

8312 — AXALYSIS — The  Determination  of 
Oxidized  Copper  in  Ores.  H.  D.  Hunt  and 
R.  V.  Thurston.  (Colo.  School  of  Mines 
Mag..    Sept..    1917;    15    pp.)      40c. 

8313  —  AXALYSIS  —  The  Spectroscopic 
Determination  of  Small  Amounts  of  Lead 
in  Copper.  C.  "W.  Hill  and  G.  P.  Luckey. 
(Advance  copy.  Am.  Electrochem.  Soc, 
Oct..     1917;     6     pp..     illus. ) 

8314 — ELECTROLYTIC  RECOVERY  of 
Copper  and  Sulphuric  Acid  from  Copper- 
Mill  Pickling  Solutions.  J.  L.  Jones.  (Ad- 
vance copy.  Am.  Electrochem.  Soc,  Oct.. 
1917  :    7   pp..    illus.) 

8315 — FLOTATION — The  Importance  of 
the  Flotation  Process  in  the  Metallurgy  of 
(Topper.  E.  P.  Mathewson.  (Journ.  Ind. 
and  Eng.  Chem..  Nov.,  1917;  J  p.) 

8316 — GEOLOGY — Physiographic  Condi- 
tions and  Copper  Enrichment ;  Discussion. 
(Econ.   Geol..   .Sept..   1917;   7   pp..   illus.) 

8317  — GEOLOGY — Preliminary  Note  on 
the  Occurrence  of  Chalmersite.  CuFe^^S^.  in 
the  Ore  Deposits  of  Prince  William  Sound. 
Alaska.  Bertrand  L.  .Tohnson.  (Econ. 
Geol..  Sept..   1917:   fi\   pp.) 

8318 — HYDRO-ELECTRIC  PLANT  —  A 
Small  Hydro-Electric  Development  on  Top 
of  the  Andes.  J.  H.  Stokes.  (Gen.  Elec. 
Rev.,  Oct..   1917;   3  pp..  illus.) 

8319 — JAPANESE  COPPER  PRODUC- 
TION. Kenzo  Ikeda.  (Min.  and  Sci.  Press, 
Oct.   27.   1917  ;   1  p.) 

8320 — LE.\CHING — Recent  Developments 
in  Connection  with  the  Use  of  Sulphur  Di- 
oxide in  Hydrometallurgy.  Edivard  R. 
Weidlein.  (Journ.  Ind.  and  Eng.  Chem.. 
Nov..    1917;    3    p.) 

8321 — MIAMI.  ARIZONA:  The  Milling 
of  the  Ore. — IV.  T.  A.  Rlckard.  (Min. 
and  Sci.  Press,  Oct.  20.  1917 ;  9g  pp.. 
illus.) 

8322 — RUSSIA — Mining  and  Smelting 
Copper  Ore  at  Kalata.  F.  W.  Draper. 
(Min.  and  Sci.  Press.  Sept.  1.  1917;  5.?  pp.. 
ilUis.) 

8323 — SF:C0NDARY  MKT.\LS  IN  1916. 
J.  P.  Dunlop  (Mineral  Resources  of  V.  S.. 
1916— Part   I.   Oct.   6.   1917;    14   pp.) 

8324 — SMELTERY  SMOKE  —  The  Wet 
Thiogen  Process  for  Recovering  Sulphur 
from  Sulphur  Dioxide  in  Smelter  Gases.  A. 
E.  Wells.  (Bull.  133.  U.  S.  Bureau  of 
Mines.   1917  ;   66  pp..   illus.) 

GOLD     DKKDGING     .\ND     l'l,.AOKK 
TUNING 

8325 — AUSTR.\LIA — Hydraulic  Sluicing 
for  Gold  and  Tin.  Arthur  H.  P.  Moline. 
(Min.  and  Eng.  Rev..  Sept  5,  1917  ;  9  pp.. 
illus.) 

8326 — HYDRAULIC  SLUICING  for  Gold 
and  Tin — I-II.  .'Arthur  H.  P.  Moline. 
(Chem.  Eng.  and  Min.  Rev..  Sept.  5.  Oct. 
5.    1917;    16    pp..    illus.) 

GOLD      .*ND      SILVER — CY.^NIDINO 

8327  —  .\FRICA  —  Precipitation  and 

Smelting  at  the  Great  Fingall  Consolidated. 
Ltd..  Dav  Dawn.  W.  A.  (Journ.  West. 
.\ustral.  Chamber  of  Mines.  July  31.  1917: 
2>,   PP  ) 

8328 — UNITED  E.\STERX  Mining  and 
Milling  Plant.  Otto  Wartenweiler.  (Bull. 
131.  A.   I.  M.   E..  Nov..   1917;   20  pp..    illus.) 

GOLD   AND    SILVKR — GEXKR.AL 

8329 — AGITATION,  the  Cascade  Method 
of.  H.  Hardy  Smith.  (Chem.  Eng.  and 
Min.    Rev..   Oct.    5.    1917:    1^   pp..   illus.) 


8330 — CANADA — The  Mining  Industry 
in  That  Part  of  Northern  Ontario  Served 
by  the  Temiskaming  &  Northern  Ontario 
Railway,  1916.  Arthur  A.  Cole.  tAppen- 
dix  to  Annual  Report.  Temiskaming  and 
Northern  Railway  Commission.  1917  ;  36 
pp..  illus.) 

8331  —  SH.\FT  COLLAPSE  —  Further 
Notes  on  the  Collapse  and  Recovery  cf  the 
Central  Shaft  at  the  Bantjes  Consolidated 
Mines.  G.  Hildick-Smith.  (Journ.  r;o.  .\fr. 
Inst,  of  Engrs..  Sept..  1917;  2  pp.)  Supple- 
ment to  article  by  Percy  Cazalet  and  W.  W. 
Lawrie   in   Sept.,    1917.    is.sue. 

8332 — UTAH — The     Great     Horn      Silver 
Vein,    in   Beaver    County.      D.    P.    Ttohlfing. 
(Salt    Lake    Min.    Rev.,    Sept.    30,    1917;    11 
pp.,    illus.)    20c. 
IRON-ORE     DEPOSITS,    MINING.    ETC. 

8333 — FR.^.NCE  Fights  for  Lost  Steel 
Power.  Frances  Miltoun.  (Iron  Tr.  Rev.. 
Oct.  18,   1917  :   3  pp..  illus.) 

8334— M.\NGANIFEROUS  IRON  ORES 
of  the  Cuyuna  District.  Minnesota.  E.  C. 
Harder.  "(Bull.  129.  A.  I.  M.  E.,  Sept.. 
1917  :   31J   pp.,   illus.) 

8335 — SUPPLY  of  Iron  Ore.  (Iron  and 
Coal  Tr.  Rev..  Oct.  12-19.  1917:  2  pp..  illus.) 
Abstract  of  two  lectures  before  Royal  So- 
ciety of  Arts  by  Professor  W.  G.  Wearn- 
sides,    M.   A. 

IRON   .\ND   STEEL — MET.iLLl'RGY 

8336  —ACID  OPEN-HE.\RTH  PROCESS. 
F.  Rogers.  (Advance  copy.  Iron  and  Steel 
Inst..    Sept..    1917;    12    pp..    illus.) 

8337 — ACID  OPEN-HEARTH  STEEL. 
Investigation  Upon  a  Cast  of.  T.  D.  Mor- 
gans and  F.  Rogers.  (Advance  copy.  Iron 
and   .Steel    Inst..   Sept..    1917;    10   pp..    illus.) 

8338 — .A.LLOY  STEELS — Alloy  Metals. 
Production  and  U.ses.  Especially  in  Rela- 
tion to  the  War:  Notes  on  Observation 
Made  .\broad.  Geo.  K.  Burgess.  (Journ. 
Ind.  and  Eng.  Chem..  Nov..   1917;  1  p.) 

8339 — BL.\.ST  FURNACE — Pre-Heating 
Cleaned  Gas  for  Stoves.  John  Ruddiman. 
(Iron  Tr.  Rev..  Oct.  25.  1917;  2J  pp..  il- 
lus.) 

8340  —  BRIQUETTING  IRON  ORE  — 
Notes  on  the  Present  Knowledge  and  Prac- 
tice in  Regard  to  the  Briquetting  of  Iron 
Ores.  Guy  Barrett  and  T.  B.  Rogerson. 
(Advanced  copy.  Iron  and  Steel  Inst.,  Sept., 
1917  ;  42  pp..  illus.) 

8342 — CONSTRUCTION.VL  STEELS  and 
Their  Heat  Treatment.  Fred.  C.  A.  H. 
Liantsberry.  (Journ.  Soc.  Chem.  Ind.,  Sept. 
29,    1917;    IJ    pp.) 

8344 — FRANCE  Fights  for  Lost  Steel 
Power.  Frances  Miltoun.  (Iron  Tr.  Rev.. 
Oct.  18,   1917  :   3  pp..  illus.) 

8345^PJlOCESSES — Les  Aciers  Bes- 
semer. Martin.  Electriques.  et  au  Creuset. 
Georges  Charpy.  (Genie  Civil.  Sept.  29, 
1917  ;   3J   pp.)      40c. 

LEAD    .\NI)    ZINC 

8347 — CONCENTR.A.TION — The  Hancock 
Jig  in  the  Concentration  of  Lead  Ores. 
Harold  Rabling.  (Bull.  128,  A.  I.  M.  E., 
Aug..    1917  :    12   pp..   illus.) 

8348— CONVERTER  FUME — Recovery  of 
Converter-Fume  at  Tooele.  Utah.  L.  S. 
.\ustin.  (Min.  and  Sci.  Press,  Oct.  27, 
1917:    13    pp..    illus.) 

8349 — FLOT.\TION  of  Lead  and  Zinc 
in  the  Joplin  Di.strict.  C.  A.  Wright. 
(Min.  and  Sci.  Press.  Oct.  20.  1917;  3?. 
pp.)      20c. 

8350 — GAS  FILTR.XTION  —  .\n  .\uto- 
matic  Filter  at  Depue.  O.  S.  Brooks  and 
L.  G.  Duncan.  (Bull.  131.  A.  I.  M.  E.. 
Nov..   1917  ;  65  pp..   illus.) 

8351 — INDO-CHIN.\  Une  Usine  a  Zinc 
au  Tonkin.  (Metaux  et  .\Iliages.  .\ug.. 
1917  :   4   pp.) 

8352 — JOPLIN  DISTRICT.  Oro-Dressing 
in  the.  Clarence  A.  Wright.  (Bull.  130. 
.\.    I.    M.    E..    Oct..    1917  ;    27    p|i.) 

8353  —  METALLURGY  —  L'Etat  Actuel 
de  rindustrie  du  Plomb.  Ch.  Dantin. 
(Genie  Civil.  Aug.  25.  1917;  6  pp..  illu.s.) 
40c.  J 

8354 — METALLURGY — Salt  in  the  Metal- 
lurgy of  Lead.  Oliver  C.  Ral.stoii.  Clyde  E.I 
Williams.  Marvin  J.  Udy  and  G.  J.  Holt. 
(Bull.  128,  .V.  I.  M.  E..  .\ug.,  1917;  Hi  pp.)' 

8355 — MUNTZ     METAI Typical     Cases] 

of  the  Deterioration  of  Mviritz  .Metal   (6(1:   10 


Brass)  by  Selective  Corrosion.  Henry  S 
Rawdon.  (Reprint  from  Journ.  -Vm.  Inst 
of  Metals,  Vol.  XI,  No.  2,  1917  ;  40  pp  . 
illus.) 

8356 — OKL.\HOMA — The  Miami,  Okla- 
homa, Zinc  and  Lead  District.  E.  E.  Mc- 
Intyre.  (Min.  and  Oil  Bull.,  Sept.,  1917: 
2}   pp.)      20c. 

8357 — OZ.XRK  REGION — Geology  and 
Mineral  Deposits  of  the  Ozark  Region.  H. 
A.  Buehler.  (Bull.  130,  A.  I.  M,  E.,  Oct.. 
1917  ;   20  pp..   illus.) 

8358 — SECO.VD.ARY  METALS  in  1916. 
J.  P.  Dunlop.  (Mineral  Resources  of  U.  S.. 
1916 — Part  I,  Oct.   6.   1917:   14  pp.) 

8359 — SPH.\LER1TE— The  Relation  of 
Sphalerite  to  Other  Sulphides  in  Ores.  L. 
P.  Teas.  (Bull.  131.  A.  I.  M.  E.,  Nov.. 
1917  :    15    pp..    illus.) 

8360  —  ZINC-ORE  DEPOSITS.  Princi- 
ples Governing.  Frank  L.  Nason.  (Min. 
and  Sci.   Pre.ss.  Nov.  3.  1917  ;   4.',   pp..  illus.) 

8361 — ZIXC  oxide: — Oxide  of  Zinc. 
Geo.  C.  Stone.  (Bull.  129.  A.  I.  M.  E.. 
Sept..  1917;   12   pp..  illus.)      40c. 

8362 — ZINC  REFINING.  Leland  K. 
Wemple.  (Bull.  131.  A.  I.  M.  E..  Nov.,  1917  ; 
14i    pp.,    illus.) 

OTHER  MET.\LS      ' 

8363 — .A.LUMINUM — New  Method  fcr 
the  Recovery  of  Salts  of  Potassium  and 
.\luminum  from  Mineral  Silicates.  J.  C. 
W.  Frazer.  W.  W.  Holland  and  E.  Miller. 
(Journ.  Ind.  and  Eng.  Chem.,  Oct.,  1917  ; 
li   pp.) 

8364  —  ALUMINUM  —  The  .\nalysis  cf 
Some  Aluminum  .Mloys.  J.  H.  Stansbi.?. 
(Journ.  Soc.  Chem.  Ind.,  July  31,  1917; 
13    pp.) 

8365 — ANTIMONY,  Its  Metallurgy  and 
Uses.  K.  C.  Li.  (Journ.  .\m.  Inst,  of 
Metals.  June,  1917  ;  21  pp.,  illus.) 

8366 — CHROME  DEPOSITS  of  .A.Iaska. 
W.  P.  Lass.  (Min.  and  Sci.  Press,  Nov.  '.'•, 
1917  ;  3  p.,  illus.) 

8367 — M.\NG.\NESE — Alloy  Metals.  Pro- 
duction and  Uses.  Especially  in  Relation 
to  the  War:  Notes  on  Observation  Made 
Abroad.  Geo.  K.  Burgess.  (Journ.  Ind 
and  Eng.  Chem..  Nov.,  1917;  1  p.) 

8368 — MAXGAXESE  Deposits  of  the 
Caddo  Gap  and  De  Queen  Quadrangles.  .Ar- 
kansas. Hugh  D.  Miser.  (Bull.  660-C. 
U.  S.  Cxeol.  Surv..  Sept.  12,  1917;  64  pp., 
illus.) 

8369 — MA.XGANESE  —  The  Determina- 
tion of  .Available  Oxygen  in  Pyrolusite.  O. 
L.  Barnebev.  (Journ.  Ind.  and  Eng.  Chem., 
Oct.,    1917  ;    53    pp..    illus.) 

8370 — M.\XG-A.XESE  .\XD  SILICO.V — 
Constructional  Steels  and  Their  Treatment. 
Fred  C.  .A.  H.  Lantsberry.  (Journ.  Soc. 
Chem.    Ind..   Sept.   29,    1917:    11   pp.) 

8371 — SECOXD.\RY  MET.\LS  IN'  1916. 
J.  P.  Dunlop.  (Mineral  Resources  of  U.  S.. 
1916 — Part    I.    Oct.    6.    1917  ;    14    pp.) 

8372 — THORIUM  Minerals  in  1916. 
Waldemar  T.  Schaller.  (Mineral  ^tesources 
of  !•.  .S.,  1916 — Part  II,  Sept.  13,  1917;  15 
pp.) 

8373 — TIN' — Concentration  of  Tin  Grav- 
els and  a  I'roposed  .Vlternative  for  Sluice- 
Boxes  and  Trommels.  W.  W.  Richardson. 
(Min.    Mag..    Oct.,    1917:    4    pp..    illus.) 

8374 — TIX — Hydraulic  Sluicing  for  Gold 
and  Tin — I-II.  Arthur  H.  P.  Moline.  (Min. 
and  Kng.  Rev..  Sept.  5-Oct.  5.  1917  ;  16  pp.. 
illus.) 

S:i7.". — TIN" — Le  Traitement  Electrolyti- 
que  des  fers  Blancs.  D.  Guide  and  Albert 
Hutin.  (Rev.  Chim.  Ind..  July.  1917;  2i 
pp..    illus.)      40c. 

8377— TU.XGSTEX— King  Island  Schee- 
lite  Company.  (Chem.  Eng.  and  Alin.  Rev.. 
Oct.   5.    1!il7  :   1',   pp..   illus.) 

8378 — TU.XG.STEN —Tungsten  in  the 
Bishop  District,  Inyo  County.  California 
H.  W.  Moore.  (Min  and  Oil  Bull.,  Oct.. 
1917:    l.i    pp..    illus.) 

NON.MET.VLLir    MINEK.VLS 

S379 — .\SPH.\LT.  Related  Bitvimens  and 
Bituminous  Rock  in  1916.  John  D.  North- 
rop. (.Mineral  Resources  of  U.  S..  1916 — 
Part  II.  Sept.  22.  1917;  19  pp.)  Continua- 
tion of  article  previously  indexed. 

8381 — GR.-VPHTTE.  B.  Dunstan. 
(Queensland  Govt.  Min.  Journ..  Sept.  15. 
1917:  63  pp.)  14th  in  series  of  Queens- 
land   mineral    deposits. 
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8382 — GRAPHITE.  Henry  G.  Ferguson 
(Bull.  666-L.  V.  S.  Geol.  Surv..  1917:  7  pp.) 

8383— OZOKERITE  from  the  Thrall  Oil 
Field.  V.  I'.  Schoch.  (Bull.  66.  Univ.  of 
Tex..  .Vov.  '.'S.  ISIS:  3  pp.) 

83S4— PHOSPHATE.S  at  Gore.  Lionel 
C  Ball.  (Queensland  Govt.  Min.  Journ., 
Sept     15.    1917;    li    pp..    illus.) 

8385— POTASH— The  Mineral  Industries 
of  the  United  States;  Fertilizers:  An  In- 
ttrpretation  of  the  Situation  in  the  United 
States.  Joseph  E.  Pogue.  (Bull.  102.  Part 
2.  U.  S.  National  Museum.  Smithsonian 
Inst..  Oct.    10.   1917:    22   pp..   illus.)      

8387  —  POTASH  —  The  Recovery  of 
Water-Soluble  Potash  as  a  By-Product  in 
the  Cement  Industry.  Wm.  H.  Ross  and 
Albert  R.  Merz.  (Journ.  Ind.  and  Eng. 
Chem..     Nov..     1917:     31     pp  ) 

8388 — SALT — Las  Salinas  de  Mexico  \ 
la  Industria  de  la  Sal  Comun.  Jose  C. 
Zarate.  (Xo.  2.  Anales  Inst.  Geol.  de 
Mexico.   1917:   71  pp..   illus.) 

I'KTBOLErM  AND   SATUB.*L  CVS 

8389— GASOLINE.  The  Supply  of.  Mil- 
ton .\.  Allen.  (Min.  and  Sci.  Pre.-is.  Oct. 
«.    1917:   13    pp.) 

839(1 — GASOLIN'E  FROM  NATURAL 
(V.\S — Extraction  of  Ga.soline  from  Natural 
Gas  by  Absorption  Methods.  Geo.  .-V.  Bur- 
rell.  P.  M.  Biddison  and  G.  G.  oberfell. 
(Bull.    120.    U.   S.    Bureau  of   Mines.    71    pp. 


illu 


8391 — GEOLOGY — .A  Few  Notes  on  the 
Future  Work  of  the  Petroleum  Geologist  In 
the  Mid-Continent  Oil  Fields.  Dorsev  Ha- 
Ber.  (Bull.  130.  A.  1.  M.  E..  Oct..  1917: 
3  pp  ) 

8392 — GEOLOGY — Oil  and  Its  Geology. 
Milton  .\.  Allen.  (Bull.  65.  Univ.  of  .\riz. 
Bureau  of  Mines.  1917-18:  32  op.,  illus.) 

S393— OIL-SHALE  in  the  United  States 
Mean  E.  Winchester.  (Econ  Geol..  Sept.. 
1917  ;    l.i    pp..    illus.) 

8394— OKLAHOM.X — Age  of  the  Oil  in 
Southern  Oklahoma  Fields.  .Sidney  Pow- 
ers. (Bull  131.  A.  I.  M  E..  Nov..  1917: 
12    pp.    illus.) 

8395— SULPHUR— The  Relation  of  Sul- 
I)hur  to  Variation  in  the  Gravity  of  Cali- 
fornia Petroleum.  (Bull.  130.  .\.  1.  M.  E.. 
Oct..  1917:  4  pp.)  Discu.ssion  of  paper  by 
G.    Sherburne    Roger.s. 

S396—TENNESSEE— Structure  of  the 
Waynesboro  Quadrangle  with  Special  Ref- 
erence to  Oil  and  Gas.  Hugh  D.  Mi.ser. 
(Tenn.  Geol.  Surv..  Oct..  1917:  20J  pp.. 
Illus.) 

8397 — TEXA.S — The  chemical  ComposK 
llon  of  the  Petroleums  Obtained  nt  Thrall. 
Texas.  E  P.  Schoch  and  ^V.  T  Read. 
;BuII.  66.  Univ.  of  Tex..  Nov.  25.  1916:  5", 
>P  ) 

8398— TEXAS  — The  Thrall  Oil  Field. 
.1.  A.  Udden  and  H.  P.  Bybee  (Bull.  66. 
Univ  of  Tex..  Nov  25.  1916:  78  pp.. 
illus  ) 

KCOXO.MIC    GF,OI.O(iY — (iKNKRAI. 

8399 — COPPER-ORE      E.VRICII.MENT  — 
Physiographic    Conditions    and    Copper    En- 
richment.   Discussion.       (ICcon.    Geol.    .Sept 
1917  :    7    pp..    illus.) 

8400 — L.VTERITE:  Its  Origin.  Struc- 
ture and  Minerals  J  Morrow  Campbell. 
(Min.  Mag..  Oct..  1917:  8^!  pp.  Illus) 

840]  —  LATERITIC  ORE  nEP()aiTS. 
with  Comments  on  the  Nature  of  Lnterites 
in  General.  Willet  G.  Miller.  'Reprint 
from  Vol  XXVI,  Part  I.  f)nt  P.urenu  of 
Mines.    1917  ;    19    pp  .    illus  ) 

8402— MEXICAN  OIL  Fl El, I>.S— Funnel 
and  .\nllclinal-Rlng  .Structure  \.s.>«iciated 
with  Igneous  Intrusions  in  the  Mexican  Oil 
Fields  V.  n.  Garflas  and  H.  J,  Hawlev 
(Bull.  128.  A.  I.  M  E.  .\ug.  1917-  13 
pp.    Illus.) 

8  103— MONTANA— Ore  Heposits  of  the 
Boulder  Bnthollth  of  Montana  (Bull  130 
A  I  M  E.  Oct..  1917:  i;  pp  )  Piscusslnn 
of  iinper  of  Paul  Rlllingslev  and  J.  A 
Grimes 

Stm— OKL.MIOMA— Age  of  the  Oil  In 
Southern  Oklahoma  Fields.  .Sidney  Powvrs 
(Bull  131.  A  I  M  E.  Nov.  1917:  12  pp 
Illus  ) 

«lor.— PETROLEUM— Oil  and  Its  Geol- 
ogy Milton  A  Allen  (Bull  65.  Unlv  of 
Arix      Bureau    of     Mines.     1917-18:     32    pp 


Mill 


8to«;  — PETROLEUM    IN    TENNESSEF — 
Stru'-tnre    of    the    Wnvnesbom    Qiindrnngle 
with     Special     Reference     to     O'l     and     Gn« 
Hugh     II     Mluer      (Tenn     Geol     .^urv .    Oct 
1917  :    201   pp     Illus  ) 

8407  -UNnERGROUNP     VOLATILE 
AOE\T.'<.    Genetic    Classincnlion   of 
nald    A     Oaly        (Econ     Geol      Sept 
I '    in>  > 

«4n8— 7,IVC-ORR  nEPnsITS.  Principles 
Governing  Frank  L.  Nn.son  (Min  and 
,Scl    Pre!*.  Nov    3.   1917:   41  pp.   Illux  ) 


Rpgl. 

1917: 


MINING GENEKAL 

8409— BRITISH  COLUMBIA— The  Gran- 
hy  Mine  at  Anyox.  B.  C.  Wakely  A.  Wil- 
liams. (Eng.  and  Min.  Journ..  Oct.  13. 
1917  :    6   pp..    illus.) 

8410— C.VNAPA- The  Mining  Industry 
in  That  Part  of  Northern  Ontario  Served 
by  the  Temi.skaming  &  Northern  Ontario 
Railway.  1916.  Arthur  A.  Cole.  (.Appen- 
dix to  Annual  Report.  Temiskaming  and 
Northern  Railway  Commission,  1917:  36 
pp.,    illus.) 

8412  —  DRILLI.VG  —  Comparative  Tests 
of  Hammer  nrill  Bits.  Carroll  R.  Forbes 
and  Joseph  C  Barton.  (Bull.  128,  A.  I.  M. 
E.,  .Aug..    1917:   22  pp..   illus.) 

8413— ELECTRIC  WINDING  for  Mines. 
W.  n  ICvans.  (Min.  .Mag..  1917;  7  pp., 
illus.) 

8414 — EXPLOSIVES — Production  of  Ex- 
plosives in  the  United  States  During  the 
Year  1916.  Albert  H.  Fay.  (U.  S.  Bureau 
of   Mines,    1917  :    24    pp.) 

8415  —  HOISTING  —  Recent  Develop- 
ments of  the  Whiting  Hoist  as  Applied  to 
Deep  Winding.  B.  Gray  and  J.  White- 
hou.se,  (Journ.  So.  Afr.  Inst,  of  Bngrs.. 
Sept..    1917;    1',    pp.) 

8416— HOSPITALS — Design  of  Small 
Mine  Hospitals.  O.  L.  Puckett  and  J.  B. 
De  Hart.  (Coal  Age.  Oct.  13,  1917:  4J  pp., 
illus)      20c. 

8417— HOUSES  for  Mine  Villages.  A.  F 
Huebner.  (Coal  Age.  Oct.  27,  1917;  3! 
pp..    illu.s.) 

8418— I.NCLI.\E  TOP-SLICING  Method. 
W.  G.  Scott.  (Bull.  131.  A.  J.  M.  E.,  Nov.. 
1917:    11    pp.,    illus.) 

8419— AIINE  MODELS.  (Bull.  130,  A.  I. 
M.  E.,  Oct..  1917:  l.i'  pp.)  Discussion  of 
paper   of    H.    H.    Stock. 

8420- SAMPLING  MINERALIZED 
VEINS.  Geo.  R.  Fansett.  (Bull.  66,  Univ. 
of  Ariz.  Bureau  of  Mines,  1917-18  ;  5  pp.. 
illu.s.) 

8421— SA.NITATION— Control  of  Hook- 
worm Infection  at  the  Deep  Gold  Mines  of 
the  Mother  Lode.  California.  James  G. 
Cumming  and  Jo.sei>h  H.  White.  (Bull. 
139.  U.  S.  Bureau  of  Mines,  1917;  52  pp.. 
illus.) 

8422— SHAFT  (V>LLAPSE — Pu  rt  her 
Notes  on  the  Collap.se  and  Recoverv  of  the 
Central  Shaft  at  the  Bantjes  Consolidated 
Mines.  G.  Hildick-Smith.  (Journ.  So.  Afr. 
In.st.  of  Engrs.,  Sept..  1917:  2  pp.)  Sup- 
plement to  article  written  by  Percv  Caza- 
let  and  W.  W.  Lawrie  in  Sept.,  1917,  i.ssue. 

8423  —  SKIPS  —  Skip-Changing  Devices 
at  the  Butte  Mines.  Theodore  Pilger. 
(Min.  and  Sci  Pres.s,  Oct.  27,  1917  :  3i  pp., 
illu.s.) 

8424— U.MTED  EASTERN  Mining  and 
Milling  Plant.  Otto  Wartenweiler.  (Bull. 
131.  .\.   I.   M.   E..  Nov.,    1917;   20  pp.,   illus) 

FLOTATION 

842.5 — AGITATION,  the  Cascade  Method 
of.  H.  Hardy  Smith.  (Chem.  Eng.  and 
Min     Rev..    Oct.    5.    1917:    13    pp.,    illus.) 

8426— BIBLIOGRAPHY  of  Recent  Lit- 
erature on  Flotation  of  Ores.  July  to  r)e- 
cember.  1916.  Compiled  bv  D.  A.  Lvon. 
O.  C.  Ral.ston,  F.  B.  Lanev  and  r!  S 
Lewis.  (U.  S  Bureau  of  Mines,  1917  ; 
27    pp.) 

8427 — C.\NADI.\N  WOOD  OILS  for  Ore 
Flotation.  R.  E.  Gilmore  and  C.  S.  Par- 
sons. (Bull.  67.  Can.  Min.  Inst..  Nov.. 
1917  :    23    pp.) 

8428— COPPER— The  Importance  of  the 
Flotation  Process  in  the  Metallurgy  of 
Copper  E  P  Mathcw.son.  (Journ.  Ind. 
and    Kng.    Chem.    Nov..    1917:    i    p) 

8429— LEAD  AND  ZINC— Flotation  of 
Lead  and  Zinc  in  the  Joplin  Di.strlcl.  C. 
A.  Wright  (Min  and  .Sci  Press.  Oct  20 
1917  :    3i   pp  >      20c 

8430— PREFERENTIAL  FLOTATION. 
W  Shellshenr  (Min,  and  .Sci.  Pre».s.  Oct. 
27,    1917  ;    4  5    pp  ) 

MKT.XI.I.I  KCIICAI, — (IKNKRXr. 

8431- ALLOY.S— The  Electrical  Proper- 
ties of  Some  High  Resistance  Alloys  M.  A, 
Hunter  and  F.  M  .SelmBt.  (Reiirint  from 
Journ.  Am  Inst  of  Metals.  Vol,  XI,  No 
2.    1917;    24    pp.    Illus) 

8132- BEARING  METALS  ^Casting 
Brnrings  In  Snnd  and  Metal  Moulds  It.  R 
Cliirk.'  (Reprint  from  Journ.  .\m  Inst 
Metals,  Vol    XI,   No    2.   1917:   14  pp  ) 

8  133  — BLENDE  ROASTING  FURN.VCIV 
Choice  of  n  Mnrrh  F  Chase  (Eng  and 
Min     Journ.    Oct     20.    1917;    «7    pp.    Illus) 

8131— BRASS  Rolling  Mill  Alloys  R  A 
Wood  (Reprint  from  Journ  Ain  Inst  of 
Melals.  Vol    XI.  No    2.   1917:  II  pp  ) 

<4.1S-_CONVERTER  FUME  —  Recovery 
of  Converter-Fiime  nt  Tooele.  Utah.  L  S. 
AiiBtin  (MIn.  nnd  Rot  Press,  Oct.  27, 
1917:    H   pp.    Illus  ) 


8436  —  ELECTRIC-FURNACE  ELEC- 
TRODE.S  —  Les  filectrodes  pour  Fours 
eiectri(iues.  Jean  Escard.  (Genie  Civil 
Aug.   4.   1917:   5  pp..   illus.)      40c. 

8438  — GAS  FILTR.VriON  — An  Auto- 
matic Filter  at  Dupue.  G.  S.  Brooks  and 
L.  G.  Duncan.  (Bull.  131,  A.  1.  M.  E.,  Nov 
1917;   6J   pp..   illu.s.) 

8439  —  NOXIOUS  GASES  —  Fifty-Third 
Annual  Report  on  .\lkali,  etc..  Works,  by 
the  Chief  Inspector.  1916.  (Journ.  Soc. 
Chem.   Ind.,  Sept.  29,  1917;  2i  pp.) 

8440  —  PHYSICAL  CHE.Ml.STRY— Phy- 
sico-Chemical  Data  Needed  by  .Metallur- 
gi.sts.  J.  W.  Richards.  (Journ.  Ind.  and 
Eng.   Chem..   Nov..   1917;   li   pp.) 

8441— REFRACTORIES— Palmerton  Zino 
Refractories.  C.  P.  Fiske.  (Bull.  130. 
A.    I.    M.    E.,  Oct.,    1917;   20  pp.,   illus) 

8442— RJOFRACTORIES  :  Testing  Refrac- 
5?''*',  ^'ateiials.  J.  w.  Mellor  (Iron  and 
Coal  Tr.   Rev..  Oct.   5,   1917;   J  p) 

8 4  4 3  —  SM ELTERY  S.MOKE  —  The  Wet 
Thiogen  Proce.ss  for  Recovering  Sulphur 
from  Sulphur  Dioxide  in  the  Smeltery  Gases 
A.  E.  Wells.  (Bull.  133.  U  S.  Bureau  of 
Mines.   1917:    66  pp..    illus.) 

8444— ZI.VC  OXIDE  FURNACES.  John 
P.  Cregan.  (Eng.  and  Min.  Journ.,  Oct.  20. 
1917:  53  pp.,  illus) 

S.IMPLINO    AND    ASSAYING 

8445 — ALLOY.S— The  Anal>-ses  of  Brass 
or  Bronze  and  Babbitt.  E.  W.  Hagmaier 
(Reprint  from  Journ..  .\m  Inst,  of  Met. 
Vol.   .\I.   No.   2,   1917:    10  pp.) 

8446  — BONE-ASH     CUPELS.       Frederic 
P.    Dewey.       (Bull.    131,    A.    I.    M     E      Nov 
1917;   29  pp.) 

8447  —  MANGANESE  —  The  Determina- 
tion of  Available  Oxygen  in  Pvroiii.<ite  O 
L.  Barnebey  (Journ.  Ind.  and  Eng.  Chem. 
Oct.   1917:   53  pp.  illus.) 

,r5Jio~^;>^'PI;'^'"    ^^  '  ^'  '■'  I^  A  L  I  Z  E  D 
VEINS.     Geo.   R.   Fansett.      (Bull.  66.  Univ 
of  Ariz.    Bureau   of    Mines.    1917-18;    5   pp 
illus.) 

8449— SULPHUR  DIO.XIDE,  The  Deter- 
mination of.  O.  R.  Sweeney,  Harrv  E 
Outcault  nnd  James  R.  Withrow.  (Journ. 
Ind.  and  Eng.  Chem,  Oct..   1917;   13   pp.) 

8450 — TIN — New  Methods  for  the  Esti- 
mation of  Tin  in  Ix>w-Grade  Ores,  Trailings 
and  .Slime,  .\lfred  .Adair.  (So.  Afr.  Min 
Journ.,   -Aug.    25.    1917:    1    ]!.) 

lNI)rSTKI.\I,   C'llK.MISTRY 

8455— C.AN.VDA— Problems  Relating  to 
the  Mineral  Industry  of  Canada.  W.  J. 
Dick.  (Reprinted  Report  of  Commission  of 
Conservation.  Can..   1917:    19  pp.) 

8457— NITROGEN— The  Mineral  Indus- 
tries of  the  United  States:  Fertilizers:  An 
Interpretation  of  the  Situation  in  the 
b'nited  States.  Joseph  E.  Pog'.ie.  (Bull 
102,  Part  2.  V.  S.  National  Muse;im,  Smith- 
sonian Inst.,  Oct.   10,   1917  :   22  pp  .  iMus.) 

8458  —  NOXIOUS  GASES  —  Fiftv-Third 
Annual  Report  on  .Alkali.  Etc.  Works,  by 
the  Chief  Inspector,  1916.  (Jo:irn.  Soc 
Chem.    Ind.,   Sept.    29.   1917:    21    pp  ) 

8459— POTASH— The  Recoverv  of  Water- 
Soluble  Potash  as  a  By-Prodiict  In  the 
Oment  Indu.stry  Wm.  H  Ross  and  Albert 
R.  Merz.  (.lourn  Ind.  and  Eng.  Chem.. 
.Nov.,  1917  :  35  pp.) 


8460— PEAT  DEPOSITS  of  Minnesota 
E.  K  Soper.  (Econ.  Geol.,  Sept.,  1917-  23 
pp..  illus.) 

8461- CRUDE   OH New    Wav    to    Burn 

Crude  Oil :  Gasifying  the  Oil  in  a  Specially 
Designed  A'aporizer  W  .A.  Jans,sen,  (Iron 
Age.    Nov.    1.    1917:    1    p.    illus  ) 

8462— COKING  of  Illinois  Coals.  F  K 
Ovitz.  (Bull  138.  U.  S  Bureau  of  Mines 
1917:  71   PI),  illus) 

8463— COAL — Effects  of  Storage  Upon 
the  Properties  of  Coal.  S.  W  Parr  (Bull 
97.  Unlv   of  III..  May  28.  1917  :  39  pp  .  Illu.s.) 

8464_COAI. — Deterioration  In  the  Heat- 
ing A'alue  of  Coal  During  .Storage  Horace 
C.  Porter  and  F  K.  Ovltx.  (Bull.  136 
U    S    Bureau  of  Mines.  38  pp  ,  Illus) 

MisrFi.i..\NKors 

SII-.S  BOILER  PLATE.S— The  Failure 
of  Boiler  Pl.Ttes  in  Service,  nnd  Investiga- 
tions of  the  Stresses  That  Occur  In  Riveted 
Joints  E  B  Wolff  (.\dvnnce  copy.  Iron 
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Economic  Importance  of  Wood  Preservation 


By  KURT  C.  BARTH- 


Experimentation  and  practice  have  proved  that 
proper  seasoning  and  preservative  treatment  of 
timber  increase  its  life  and  usefulness.  The 
author  discusses  the  various  steps  leading  to  the 
successful  application  of  wood  preservation. 

THE  practice  of  wood  preservation  in  the  mining 
industry'  is  not  only  desirable  economy,  but  a 
requisite  to  the  proper  utilization  of  structural 
wood,  which  for  many  years  has  been  the  most  popular 
material  used  in  mine  structures,  due  to  its  availability, 


of  steel,  wherever  possible,  as  a  patriotic  duty.  These 
circumstances  combine  to  create  conditions  under  which 
the  practice  of  wood  preservation  is  not  only  of  greater 
material  advantage  than  heretofore,  but  an  actual 
necessity  in  many  cases.  Structural  steel  latterly  has 
been  widely  used  in  mine  structures  because  of  its 
permanent  character,  while  the  decay  of  mine  timbers, 
both  above  and  below  the  ground,  makes  necessarj'  con- 
tinual replacements  and  repairs,  although  this  can  be 
obviated  to  a  marked  degree  by  the  proper  preservative 
treatment.  It  is  obvious  that  in  order  to  protect  wood 
from  decay  and  insects  it  must  be  neutralized,  or  chem- 
ically treated,  so  that  the  development   of  destructive 


A  WOOD-PRESKRVATIOX  TREATMEXT  PLANT  AT  A  MINE.      SH.-^FT   LAGGINT,   BEING    TREATED    BV 
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lower  cost,  and  ease  of  employment.  These  factors  are 
now  important,  since  the  demand  for  finished-steel 
products  has  increased  inordinately,  and  skilled  labor 
is  not  always  available.  The  average  increase  in  prices 
oi  22  metals  since  1914  is  said  to  be  124'^c,  as  com- 
pared with  an  increase  during  the  same  period  of  '20 
to  30 Sc  in  the  prices  of  lumber  products."  Further- 
more the  national  need  for  steel  products  for  war 
purposes  compels  the  use  of  wood  and  the  conservation 
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agencies  is  arrested  and  made  impossible.  Therefore, 
paint,  although  it  naturally  gives  a  certain  amount  of 
protection  to  wood,  not  being  a  to.\ic  agent,  is  not  a 
preservative  for  the  purposes  under  discussion. 

The  average  life  of  untreated  surface  timber  struor 
tures  must  be  placed  at  from  10  to  15  years  to  provide 
a  conservative  basis  for  figuring  depreciation.  Wood 
used  underground  is  destroyed  by  decay  in  a  much 
shorter  period,  the  average  natural  life  being  from 
four  to  six  years.  This  period  does  not  take  into 
consideration  timber  the  usefulness  of  which  is,  previous 
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to  the  expiration  of  .is  natural  life,  destroyed  by 
mechanical  abrasion.  Wooden  surface  structures,  shaft 
timber  and  "lath,"  sawed  timbers  used  underground  in 
permanent  sets  and  for  other  purposes,  are  frequently 
destroyed  by  decay  rather  than  by  wear,  so  that  pre- 
ser%'ative  treatment  of  the  timber  is  not  only  advisable 
but  necessarj-.  In  mine  shafts  that  have  been  lined 
with  concrete  and  steel  and  in  which  timber  has  been 
used  for  cross-ties,  longitudinal  ties,  or  cushions,  etc., 
the  replacement  of  the  timber  involves  considerable 
expense  and  interruption  of  traffic  and  preservative 
treatment  is  an  important  factor  in  prolonging  the  life 
of  this  material. 

In  general,  underground  timber  and  structural  wood 
used  in  surface  structures  are  classified  alike,  and  the 
question  as  to  whether  creosoting  is  advisable  may  be 
decided  by  the  following  rule:  Timber  that  is  per- 
manent in  character;  that  is,  which  is  not  exposed  to 
destruction  by  mechanical  wear  before  the  expiration 
of  its  natural  life,  or  the  usefulness  of  which  does  not 
cease  before  the  advantages  of  preser\'ative  treatment 
can   be  realized  should  be  creosoted. 

Among  surface  structures  may  be  classed  tipples, 
elevators,  trestles,  shafthouses,  head  frames,  tramways, 
ore  bins,  coal  docks,  coal  bunkers,  chutes,  etc.  Where 
wood  or  semi-wood  mine  cars  and  skips  are  used  the 
parts  not  likely  to  be  destroyed  l)y  wear  may  also  be 
treated  to  advantage.  Another  field  in  which  the  oppor- 
tunities for  the  use  of  creosoted  wooci  are  numerous  is 
that  of  miscellaneous  equipment  used  in  concentrating 
mills,  stamp  mills,  smelteries,  etc.,  which  are  usually 
included  in  the  plants  of  zinc  and  copper  mines.  Con- 
tinuous replacements  and  repairs  are  necessarj',  and 
probably  90'^c  of  the  wood  reciuiring  replacement  has 
Been  destroyed  by  decay.  The  period  of  service  of 
concentrating  tables,  launders,  jigs,  flotation  machines, 
sand  boxes,  wooden  screens,  tanks,  foundation  timbers, 
floor  planking,  etc.,  could  be  doubled  by  the  use  of 
creosote. 

Methods  of  Wood  Treatment 

The  method  of  preservation  most  available  to  mines 
at  considerable  distances  from  commercial  creosoting 
plants  is  the  nonpressure  process,  known  as  the  open- 
tank  system,  which  consists  of  hot  and  cold  treatment 
of  wood  in  refined  coal-tar  creosote  oil,  or  the  brush 
method  of  applying  two  or  three  coats  of  refined  coal- 
tar  creosote  oil  to  points  of  contact  and  exposed  surfaces. 
Creosoting  is  advisable  under  conditions  where  the 
mechanical  abrasion  is  slight  or  entirely  absent  and  a 
heavy  impregnation  of  the  wood,  is,  therefore,  not 
required.  The  open-tank  system  is  sufficient  to  preserve 
.structural  timbers  and  lumber  used  for  miscellaneous 
purposes. 

The  brush  method  should  be  used  when  a  temporary 
increa.te  in  life  is  sought;  that  is,  when  an  average 
increase  in  durability  of  five  years  is  sufficient,  and 
when  the  open-tank  system  of  treatment  is  not  prac- 
ticable. To  obtain  the  be.st  results  the  oil  should  be 
heated  to  a  temperature  of  150  F.  However,  a 
properly  refined  coal-tar  creosote  oil  is  liquid  at  what 
would  be  considered  normally  a  low  working  tempera- 
ture, which  permits  its  u.se  without  heating  during 
.<tea.<<ons  of  the  year  when  climatic  conditions  are  favor- 
able   to    outside    construction    work.       The    open-tank 


process  consists  of  alternate  hot  and  cold  applications 
of  refined  coal-tar  creosote  oil  by  immersion  and  con- 
tinuous soaking  in  open  tanks  without  artificial 
pressure.  This  requires  no  mechanical  apparatus  other 
than  tanks,  hoists  (in  some  cases)  and  means  of 
heating  the  oil. 

The  procedure  in  the  open-tank  process  is  as  follows: 
After  the  lumber  to  be  creosoted  has  been  framed,  bored 
and  cut  to  size  it  is  given  the  hot  treatment,  which 
consists  of  immersion  in  a  bath  of  oil  having  a  tem- 
perature of  between  1.50"  and  200  F.,  and  this  is 
continued  for  varying  periods,  depending  upon  the 
species  of  wood  and  the  size  of  the  timber.  Immediately 
afterward  the  timber  is  immersed  in  a  cold  bath  of 
refined  coal-tar  creosote  oil,  which  is  kept  at  a  tempera- 
ture not  in  excess  of  100  F.  for  periods  equal  in  dura- 
tion to  the  hot  bath.  The  theory  of  the  open-tank 
process  is  that  in  the  hot  treatment  the  heat  of  the 
preservative  expands  and  expels  a  portion  of  the  air 
and  water  contained  in  the  wood  cells.  Upon  immersion 
in  the  cold  bath,  or  when  subjected"  to  a  change  in 
temperature  caused  by  the  cooling  of  the  creosote,  there 
is  a  partial  contraction  and  condensation  of  the  air 
and  water  that  remains,  which  results  in  a  slight 
vacuum  within  the  wood.  This  vacuum  is  aided  by 
atmospheric  pressure,  combined  with  capillar>'  attrac- 
tion between  the  wood  cells  and  the  preservative,  which 
achieves  the  actual  impregnation. 

Advantage  of  the  Open-Tank  System 

Modifications  conforming  to  special  requirements  and 
local  operating  conditions  are  inevitable  on  all  large 
jobs,  and  may  be  made  without  affecting  the  efficiency 
of  the  treatment,  and  this  is  one  of  the  most  important 
advantages  of  the  open-tank  system.  Lumber  of  small 
cross-section  often  can  be  effectively  treated  by  immer- 
sion for  short  periods  in  the  hot  bath  alone,  especially 
when  of  a  species  not  particularly  resistant  to  impreg- 
nation. Heavy  timbers  are  most  economically  treated 
by  continuous  immersion  in  one  tank  during  the  entire 
process.  Upon  expiration  of  the  hot  treatment  the  tim- 
bers are  not  removed  to  a  cold  tank,  but  the  steam  is 
shut  off  and  the  bath  allowed  to  cool.  If  an  open  fire 
is  used  to  heat  the  oil  it  is  quenched  and  both  the  oil 
and  the  wood  are  permitted  to  cool  to  about  100""  F. 
If  loblolly  pine  timbers  or  any  species  that  readily 
absorbs  creosote  is  to  be  treated,  the  cold-tank  bath 
may  sometimes  be  dispensed  with. 

The  dipping  method  is  a  modification  of  the  open- 
tank  system  and  is  used  when  lumber  of  small  cross- 
section  and  of  a  .species  easily  impregnated  is  to  be 
treated.  It  iiecomes  a  modification  of  the  l)rush  method, 
also,  when  timbers  of  a  large  cross-section  are  to  be 
given  a  short  immersion  in  order  to  eliminate  the  double 
handling  retiuired  by  the  brush  method.  The  oil  should 
be   maintained   at   a   temperature   <if    ISO     Fahrenheit. 

Immersion  Pk.rioi>  Varies  with  Hari)nk.ss  of  Wood 

In  general  the  period  of  immersion  in  the  preserva- 
tive should  be  as  follows:  Close-grained  woods  naturally 
resistant  to  impregnation,  one  hour  in  the  hot  and  one 
hour  in  the  cooling  bath  for  each  inch  of  the  largest 
cross-section.  Species  more  easily  impregnated  require 
a  (juarter  of  an  hour  for  each  inch  of  the  largest 
cr(xss-section,  and  dimension  lumber  should  remain  from 
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10  to  30  min.  in  each  bath,  althoug-h  in  many  cases  the 
dipping  method  is  sufficient  for  boards. 

The  proper  preparation  of  wood  is  probably  more  im- 
portant than  the  treatment  itself,  the  effectiveness  of 
the  latter  depending  largely  upon  whether  or  not  the 
timber  has  been  satisfactorily  seasoned.  It  is  difficult 
to  obtain  satisfactory  results  by  nonpressure  methods 
in  the  treatment  of  green  timber  with  the  exception  of 
sap  and  loblolly  pine.  If  the  wood  cells  are  filled  with 
moisture  the  creosote  cannot  penetrate  unless  the  water 
is  first  expelled  by  artificial  means.  This  is  accom- 
plished either  by  steaming,  as  in  the  pressure  processes, 
or  by  continuous  soaking  in  the  hot  bath  until  the  wood 
has  been  heated  throughout  to  the  temperature  of  the 
oil,  which  must  be  between  200°  F.  and  220°  F.  The 
former  proces.s  is  not  often  available,  as  mines  seldom 


increased  charge  made  for  wood  properly  conditioned, 
or  the  interest  on  the  investment  resulting  from  stor- 
age of  timbers  for  three  to  six  months  to  allow  proper 
seasoning,  is  more  than  offset  by  the  increased  value 
of  the  dry  timbers  and  by  the  greater  efficiency  of  the 
preservative  treatment.  If  it  is  considered  a  burden  to 
carry  such  extra  charges  in  any  other  manner,  they  may 
be  added  to  the  cost  of  creosoting  without  materially 
decreasing  the  profit  derived  from  the  proper  practice 
of  wood  preservation. 

Wood  Preservation  at  Mines 

Although  a  number  of  copper  and  iron  mines  have  to 
some  extent  adopted  the  practice  of  wood  preservation 
they  could  widen  their  activities  in  this  direction  with 
profit.     Some  iron  mines  are  creosoting  large  quantities 


Creosoted   uiler-pulley   stand.s         Creosoted  ore  bins  at  copper  mine  Shaft    house    con.struoted    from    c-reosnted 
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have  the  necessary  apparatus  for  creosoting  by  pres- 
sure, which  requires  more  time  than  it  is  practicable  to 
devote  to  the  work.  It  is  therefore  self-evident  that 
wood  which  is  to  be  treated  must  be  seasoned  until 
air-dry. 

Numerous  cases  have  been  observed  where  the  at- 
tempt to  treat  practically  green  timber  by  short 
immersions  in  hot  creosote  oil  resulted  in  failures  for 
which  the  preservative  was  held  responsible,  or  that 
were  used  as  a  basis  for  charging  nonpressure  methods 
of  treatment  with  inefficiency,  whereas  the  real  trouble 
may  be  attributed  to  negligence  or  ignorance. 

With  few  exceptions,  such  as  a  breakdown,  etc.,  it 
is  usually  possible  to  purchase  timber  requirements 
sufficiently  in  advance  to  permit  of  proper  seasoning; 
that  is,  seasoning  for  about  six  months  previous  to 
treatment.  Seasoned  lumber  is  more  expensive  than 
green  wood  or  timbers  direct  from  the  saw,   but  the 


of  timber  and  lumber  for  surface  structures,  such  as 
headframes,  shaft  houses,  trestles,  coaling  plants,  and 
material  for  shaft  timbers,  and  "lath,"  and  certain  cop- 
per mines  have  creosoted  surface  structures  such  as 
wooden  pulley  stands,  ore  bins,  trestles,  coal  bunkers, 
cross-country  launders,  etc.,  and  also  concentrating 
tables,  launders,  sand  boxes,  tank  screens,  tanks,  floor- 
ing, etc.,  in  concentrating  mills,  stamp  mills  and 
leaching  plants.  One  mine,  in  particular,  recently  built 
over  100  concentrating  tables,  the  lumber  for  which 
was  creosoted  by  the  open-tank  system  previous  to 
assembling. 

The  zinc  and  lead  fields  offer  many  opportunities  for 
the  practice  of  wood  preservation.  A  recent  inspection 
showed  that  wood  was  used  almost  exclusively  for  sur- 
face structures  and  equipment  for  mills.  Rock  and  ore 
hoppers,  exterior  and  interior  launders,  jigs,  sludge 
tables  and  catch  boxes,  elevator  shafts,  floor  plankin  r. 
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foundation  timbers,  beams  and  girders,  etc.,  are  exposed 
to  more  or  less  severe  conditions  and  require  continual 
repairs  and  early  replacement  due  to  decay.  Practically 
all  of  the  timber  used  in  this  construction  should  be 
properly  creosoted  before  erection.  In  addition  to  pro- 
longing the  life  of  the  lumber,  creosoting  will  eliminate 
the  necessity  of  painting,  thereby  saving  nearly  enough 
to  cover  the  entire  cost  of  presen-ative  treatment. 

Underground  conditions  in  zinc  mines  do  not  warrant 
the  use  of  creosoted  timber,  excepting  in  special  cases 
where  the  period  of  usefulness  of  the  timbers  is  greater 
than  their  natural  life.  Operations  in  the  zinc  and  lead 
fields  often  require  removal  of  the  entire  plant,  and  it 
would  seem  under  such  conditions  that  it  might  not  be 
economical  to  creosote  the  various  materials  referred  to. 
However,  in  erecting  them  in  a  new  location  permanency 
is  a  desirable  factor,  and  if  the  life  of  the  lumber  used 
in  the  construction  of  this  apparatus  is  prolonged  by 
chemical  treatment  the  salvage  value  would  be  high 
and  would  leave  a  handsome  margin  of  profit  over  the 
cost  of  creosoting. 

Proper  Preservation  Essential 

An  important  feature  is  the  selection  of  the  pre 
servative  to  be  used  in  nonpressure  treatments.  Pure 
coal-tar  creosote  oil,  which  conforms  to  standard  speci- 
fications and  is  refined  to  meet  the  special  requirements 
of  nonpressure  treatments,  is  most  efficient.  Wood-tar 
creosote  or  adulterated  coal-tar  products  are  not  per- 
mitted by  any  standard  specification  in  the  wood- 
preserving  industry  today.  In  the  case  of  surface 
structures  the  preservative  must  be  effective  for  many 
years  and  it  is  necessary  that  the  product  selected  have 
a  clear  record  as  to  its  efficiency.  Experiments  are  no 
longer  necessary  and  success  from  proper  treatment 
with  the  right  preservative  is  assured. 

Refined  creosote  oil  may  also  be  used  as  a  paint. 
Not  only  is  it  more  economical  than  the  cheapest  of 
oil  paints  but  it  lasts  longer  on  account  of  its  hue  and 
non-volatile  nature.  After  application  the  color  is  an 
attractive  dark  brown. 

Other  building  materials  than  wood  are  treated  in 
accordance  with  the  respective  specifications  or  direc- 
tions furnished,  because  it  is  fully  realized  that  unless 
care  is  taken  in  their  utilization  a  monetary  loss  and 
sometimes  disa-ster  may  follow.  Structural  steel  is  given 
frequent  attention  to  prevent  deterioration,  and  it  seems 
unreasonable  that  when  -structural  woo<l  is  used  an 
effort  is  rarely  made  to  protect  it  against  destructive 
influence.  An  ounce  of  prevention  is  worth  a  pound 
of  cure.  Creosoted  timber  is  most  economical  for  gen- 
eral building  purpo.ses.  and   is  practically   permanent. 

Mininy;  in  the  Joplin   District 

An  article  appearing  in  the  Journal  of  Oct.  6.  on  p. 
596,  under  the  title  "Mining  Practice  in  the  .loplin  Dis- 
trict," in  referring  to  hla.sting  methods,  states  that 
"the  rounds  are  loaded  with  charges  varying  from  25 
to  150  lb.,"  giving  the  impression  that  this  charge 
constitutes  the  entire  amount  of  powder  placed  in  the 
round  of  holes.  The  statement  should  read  "the  holes 
are  loaded."  for  the  holes*  are  chambered  before  final 
loading,  and  sometimes  a.i  much  as  three  boxes  of  pow- 
der placed  in  each  hole. 


Chromium,  Its  Occurrence  and  Mining* 

Metallic  chromium  is  not  known  to  occur  in  the  native 
state,  but  as  prepared  artificially  it  is  a  light  green, 
glistening,  crystalline  powder,  showing  tin-white  crj-s- 
tals  under  the  microscope.  It  has  a  specific  gravity  of  6.8. 
The  fusion  point  is  above  2000  C.  and  the  fused  metal 
is  as  hard  and  tough  as  corundum.  It  is  non-magnetic; 
when  ignited  in  the  air  or  hydrogen  is  slowly  oxidized, 
but  in  the  oxyhydrogen  flame  bums  brightly,  emitting 
sparks. 

Pure  chromium  was  first  obtained  by  Moissan  in 
1894,  by  reducing  chromic  oxide  with  carbon  in  the 
electric  furnace.  It  is  now  more  readily  prepared  by 
the  aluminothermic  process,  which  consists  in  reducing 
chromium  oxide  with  aluminum  powder.  The  chromium 
thus  made  is  passive,  that  is,  it  is  not  attacked  by  hydro- 
chloric, sulphuric  or  nitric  acids.  Chromium  prepared 
in  any  other  manner  is  ven-  active  and  evolves  hydrogen 
even  in  the  cold  with  the.se  acids. 

Chromite,  the  Only  Important  Mineral 

Chromite,  having  the  formula  FeO.  Cr,0„  with  Z2^/c 
FeO  and  68''c  Cr.O,,  is  the  only  chromium-bearing  min- 
eral of  commercial  importance.  It  crj-stallizes  in  the 
isometric  system,  but  the  octahedral  crystals  are  rare. 
It  lacks  cleavage,  is  brittle,  and  has  an  uneven  fracture. 
The  hardness  is  5.5,  specific  gravity  4.32-4.57,  the  color 
brownish  black  to  gray  or  yellowish,  the  luster  metallic 
to  submttallic,  dull  or  greasy,  the  streak,  brown  to 
grayish  brown.  It  is  opaque,  feebly  magnetic,  and  in- 
fusible before  the  blowpipe.  Several  investigators  have 
prepared  it  artificially. 

The  common  form  of  occurrence  is  as  rounded  grains, 
or  more  often  massive  granular  masses,  which  resemble 
magnetite  and  have  sometimes  been  confused  with  it, 
but  differ  from  it  in  being  at  most  feebly  magnetic.  It 
is  a  most  resistant  mineral  to  weathering.  Varieties  of 
chromite  with  little  chromium  (under  10^  )  are  really 
to  be  classed  as  picotite  or  chrome  spinel,  (Mg  Fe)  0. 
(Al  Cr),  O  .     They  are  of  no  commercial  value. 

Other  chromium  minerals  are  of  scientific  rather  than 
commercial  interest.  Among  the  best  known  is  crocoite, 
the  lead  chromate.  Associated  with  it  in  the  Ural 
Mountains  is  the  mineral  vauquelinite,  a  pho.sphate  of 
lead,  copper  and  chromium.  The  silicates  include  chro- 
miferous  garnet  (ouvarovite),  mica  (fuchsite),  diopside 
and  tourmaline,  while  day-like  silicates,  having  chro- 
mium as  an  essential  constituent,  are  avolite.  milosin,  and 
alexandrolite.  Knoxvilleite  and  redingtonite  are  sul- 
phates ;  dietzeite  is  an  iodate  and  chromate  of  lime  from 
the  Chilean  nitrate  beds.  The  only  sulphide,  daubre- 
elite,  is  found  in  meteoric  irons,  and  contains  both  iron 
and  chromium. 

Geologic  Association  of  Chromite 

Chromite  is  by  no  means  an  important  element  of  thf 
earth's  crust,  the  average  given  by  F.  W.  Clarke  being 
.033',.  It  is  almost  entirely  restricted  to  basic 
igneou.s  rocks  like  peridotite.  dunite.  pyroxenite.  or  their 
derived  sei-pentine.  In  the.se  the  percentage  of  chromi- 
um may  range  from  0.05  to  0.5.  Chromium  shows  in- 
deed a  curious  isolation,  being  rarely  a.s.sociated  with 
other  metallic  minerals,  except  possibly  magnetite  and 
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nickel  minerals.  Although  it  occurs  usually  in  basic 
igneous  rocks,  it  is  sometimes  found  in  titaniferous 
iron  ores  to  the  extent  of  several  per  cent. 

Unlike  many  other  ores  which  may  show  a  varied 
mode  of  occurrence,  or  a  variety  of  associated  minerals, 
that  of  chromium  is  comparatively  simple.  Chromite, 
is  found  in  commercial  quantities  either  in  basic  igne- 
ous rocks,  including  their  derived  serpentine,  in  uncon- 
solidated materials  such  as  residual  clay,  or  in  stream 
materials  obtained  from  these  rocks  by  rain  and  stream 
action.  The  first  may  be  referred  to  as  magmatic  segre- 
gations, the  last  two  as  residual  deposits  and  placers. 
When  occurring  in  basic  igneous  rocks  chromite  is 
found  as  disseminated  grains,  masses,  or  stringers.  It 
is  commonly  regarded  as  a  primary  constituent  of  the 
igneous  mass,  and  supposedly  one  of  the  first  minerals 
to  crystallize,  in  which  case  the  masses  represent 
segregations  of  chromite  that  occurred  during  the  cool- 
ing and  consolidation  of  the  magma.  Some  believe, 
however,  that  much  chromite  may  represent  a  late  crys- 
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tallization  that  was  associated  with  the  presence  of  min- 
eralizers,  and  that  it  may  not  only  have  crystallized  out 
between  the  earlier  silicates,  but  in  part  replaced  them. 

Mining  of  Chromite  Stimulated  by  the  War 
In  the  Thetford,  Que.,  chromite  area,  where  the  ore 
mineral  is  found  not  only  as  disseminated  grains  in  both 
peridotite  and  pyroxenite,  but  also  in  large  masses 
usually  in  the  transition  rock  between  these  two,  it  is 
thought  that  the  grains  may  represent  earlier  crystal- 
lization products,  and  the  masses  later  ones.  This  dis- 
trict has  shown  a  greatly  increased  -output  since  the  be- 
ginning of  the  war.  Chromite  is  now  being  actively 
mined  also  at  St.  Cyr,  Que. 

The  California  deposits,  in  which  production  rose 
from  a  few  hundred  tons  in  1914  to  over  40,000  tons  in 
1916,  due  to  the  war,  are  likewise  associated  with  basic 
igneous  rocks  and  their  derived  serpentine.  In  that 
state  there  are  two  main  productive  belts,  one  in  the 
Klamath  Mountains  and  Coast  Range  from  Siskiyou 
County  to  San  Luis  Obispo  County,  the  other  in  the 
Sierra  NeTvada  from  Plumas  to  Tulare  Counties.  The 
former  has  large  orebodies  and  better  rail  transporta- 
tion. Small  amounts  of  ore  have  also  been  supplied  by 
Oregon  and  Wyoming,  the  production  of  the  former  in 
1916  having  been  about  3000  tons.  Most  of  the  Oregon 
ore,  like  that  of  California,  averages  40%  CrjO^,  and 
this  is  the  basis  of  sale. 

Development  of  Western  Deposits 
Lack  of  transportation  has  greatly  interfered  with 
the  development  of  the  Western  deposits,  and  California 
will  furnish  the  chief  domestic  supply  for  some  time 
to  come.  The  success  of  the  Pacific  Coast  ores  also  de- 
pends on  the  possibilities  of  concentration.  This  is  es- 
pecially important  for  the  ores  of  eastern  Oregon,  and 
Inyo  County,  Calif.,  which  lie  east  of  the  Pacific  moun- 
tain belt,  and  for  Glen  Rock,  Wyo.  deposits. 


Important  chromite  orebodies  are  also  found  in  Rho- 
desia, in  both  serpentine  and  talc.  The  Turkish  de- 
posits, which  have  contributed  large  amounts  to  the 
United  States,  also  lie  in  sei-pentin'^  Other  chromite 
deposits  occur  in  New  Caledonia,  New  South  Wales, 
New  Zealand,  Newfoundland,  Cuba  and  Alaska.  The 
accompanying  analyses  give  the  composition  of  ore  from 
several  localities. 

Occurrences  in  Residual  Clays 
In  the  weathering  of  basic  igneous  rocks  and  the  d" 
rived  serpentine,  a  residual  clay  may  form,  through 
which  are  scattered  grains,  lumps  and  masses  of  chro- 
mite. Owing  to  the  washing  away  of  the  clay  a  surface 
concentration  of  chromite  may  occur  that  is  misleading 
regarding  the  richness  of  the  ore  in  the  unweathered 
rock  below.  It  is  possible  that  some  of  the  chromite 
found  in  weathered  deposits  may  be  secondary,  but  no 
silicates  of  chromium  appear  to  be  formed,  as  is  the 
case  with  nickel  under  similar  conditions.  In  New 
Caledonia  much  chromite  is  found  in  residual  clay,  as 
well  as  in  serpentine,  and  one  mine,  Tiebaghi,  is  among 
the  world's  largest  producers  of  this  ore.  This  dis- 
trict is,  however,  better  known  for  its  nickel  ore. 

Residual  clays  containing  chromite  exist  near  Balti- 
more and  the  ore  was  obtained  by  washing.  The  sand, 
washed  as  much  as  five  times,  sometimes  ran  as  high  as 
55 "^r  Cr.O,  when  concentrated.  This  region  is  of  his- 
toric interest,  because  it  was  the  cradle  of  the  chrome 
industry  in  America,  beginning  in  1827.  though  at  that 
time  the  chromite  was  extracted  from  the  serpentin? 
rock.  In  fact,  from  1828  to  at  least  1850,  Baltimore 
supplied  most  of  the  chrome  ore  consumed  by  the  world. 
Here  also  was  begun  the  manufacture  of  chrome  yellow 
in  1828.  It  was  the  development  of  the  larger  and  rich- 
er Turkish  deposits  in  1860  that  is  said  to  have  stopped 
the  export  trade  from  Baltimore. 

Chromite  Placer  Deposits 

Placer  deposits  are  found  in  those  areas-  where  the 
more  resistant  products  of  weathering  have  been  con- 
centrated in  stream  channels,  and  where  these  drain 
areas  of  serpentine  or  basic  igneous  rocks.  Thus  along 
the  Pacific  Coast  the  black  sands,  which  carry  gold  and 
platinum,  may  contain  considerable  ?hromite,  so  that  on 
treating  the  tailings  derived  from  washing  the  sand, 
in  a  magnetic  separator,  a  chromite  concentrate  is 
obtained.  A  concentration  plant  of  this  sort  has  recent- 
ly been  established  at  Kerby,  Ore. 

The  mining  of  chromite  is  somewhat  uncertain  on 
account  of  the  pockety  nature  of  the  deposits,  which  do 
not  show  any  regularity  of  occurrence.  There  may  be 
one  or  many  lenses  of  chromite  scattered  through  the 
country  rock.  Thus  in  the  famous  Rhodesia  deposits, 
more  than  100  lenses,  some  of  them  over  400  ft.  in 
length,  have  been  found.  Either  underground  mining 
or  quarry  working  is  followed,  depending  on  the  shape 
and  size  of  the  deposit,  as  well  as  its  proximity  to  the 
surface. 

Chromite  after  mining  may  require  only  hand  pick- 
ing to  yield  a  product  rich  enough  to  send  to  the 
smelters  or  manufacturers.  If  not  sufficiently  high 
grade  it  is  crushed  and  concentrated  mechanically.  In 
Canada,  milling  ore  containing  as  low  as  lO""!-  chromic 
oxide  can  be  successfully  treated 

Metallic  chromium  has  no  direct  use,  but  raw  chro- 
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mite  and  chromium  -salts  have  a  variety  of  applications. 
Owing  to  its  great  heat-resi.sting  qualities,  chromite  is 
used  as  a  basic  refractory  lining  for  furnaces,  being 
made  up  either  into  bricks,  or  the  ore  lumps  being 
packed  in  tight  to  make  the  furnace  lining.  Chromite 
stands  changes  of  temperature  well  and  also  resists  the 
attack  of  molten  metals.  For  refractories,  ore  with 
38-45'^r  chromic  oxide  can  be  used.  The  most  important 
use  of  chromite,  however,  is  for  the  manufacture  of  the 
alloy  ferrochrome  or  ferrochromium,  which  has  been 
known  since  1820. 

Some  idea  of  the  importance  of  foreign  sources  of 
supply  to  the  United  States  may  be  gained  from  the 
fact  that  the  imports  in  1916  amounted  to  114,655  long 
tons.  Of  this  Rhodesia  supplied  about  62,000  long  tons, 
and  New  Caledonia  about  34.000  long  tons.  The  United 
States  production  rose  from  244  long  tons  in  1913  to 
more  than  47,000  long  tons  in  1916.  California  40^ 
Cr,0,  ore,  in  1916,  brought  from  $28.86  to  $34.96  per 
ton  at  the  eastern  seaboard. 


New  Manganese  District  in  Virginia 
Special  Correspondence 

The  discovery-  of  high-grade  manganese  ore  is  the 
cause  of  a  mining  boom  in  the  region  about  Bluefield, 
\V.  Va.  The  deposits  are  situated  in  the  adjacent  sec- 
tion- of  Virginia  of  which  Bluefield  is  the  business  and 
railroad  center,  and  just  now  the  scene  of  lively  specu- 
lation in  ore  lands  and  prospects  as  well  as  of  other 
activities  commonly  to  be  observed  in  a  new  mineral 
district.  The  boom  has  its  basis  in  the  good  fortune  of 
a  prospector  who  located  some  of  the  more  productive 
deposits  and  who  in  the  last  few  months  has  shipped 
about  3000  tons  of  ore  worth  about  $50  a  ton,  all  of  it 
taken  from  surface  workings  at  little  more  e.\pense  than 
tor  shoveling  and  hauling  to  the  railroad.  Two  or  three 
additional  discoveries  of  good  ore  have  since  been  made, 
and  the  district  probably  will  ship  over  5000  tons  during 
the  current  year. 

The  deposits  are  peculiar  in  that  they  occur  high 
up  on  the  summit  ridges  of  the  Appalachians  at  an  aver- 
age elevation  of  around  3000  ft.,  in.stead  of  in  the  val- 
leys where  most  of  the  manganese  is  usually  found  in 
this  part  of  the  country.  They  have  the  further  char- 
acteristic that  they  are  as.sociated  with  sandstone,  al- 
though undoubtedly  derived  from  the  weathering  of 
overlying  beds  of  a  cherty  limestone  that  has  now  dis- 
appeared except  near  the  b,..se  of  the  ridfes,  where  un- 
eroded  remnants  may  b.j  s:  n  in  1 1  c;s.  E  idence  of 
the  former  presence  of  the  limestone  on  top  of  the  de- 
posits is  to  be  had  in  the  inclusions  of  chert  within  the 
ore.  Their  occurrence  is  usually  indicated  by  abundant 
float  on  the  surface,  ranging  from  the  size  of  walnuts  to 
blocks  weighing  several  hundred  pounds.  As  much  as 
50  ton.t  of  ore  has  been  picked  from  the  ground  above 
one  of  the  bodies,  which  extend  downward  into  the 
lateritic  decomposition  products  of  the  limestone  and 
for  some  distance  as  well  into  the  sandstone.  It  is 
probable  that  the  deposits  will  be  found  to  be  quite 
shallow,  a  few  tens  of  feet  deep  at  most,  since  at  such 
high  elevations  erosion  has  been  almcst  a.s  rapid  as 
weathering. 

There  is  not  sufficient  evidence  n.<«  yet  to  define  the 
bounds  of  the  productive  area.    The  depositn  seem  to  be 


distributed  rather  sparsely,  and  there  is  a  chance  that 
additional  ones  will  be  brought  to  light  in  the  outlying 
areas  on  the  line  of  strike  of  the  present  known  bodies, 
that  is  to  the  northeast  and  southwest,  where  the  same 
geological  conditions  may  be  e.xpected  to  occur.  The 
region  has  been  little  explored  and  was  hitherto  con- 
sidered as  of  little  interest  in  a  mineral  way,  although 
it  is  close  to  the  great  coal  and  oil  fields  of  West  Vir- 
ginia. The  large-scale  map  of  the  Virginia  Geological 
Survey  provides  the  only  comprehensive  basis  for  study 
of  the  geological  features.  The  Tazewell  Folio  of  the 
U.  S.  Geological  Survey  covers  the  area  just  beyond  the 
southwestern  end  of  the  district.  So  far  it  has  been 
established  that  the  ore-bearing  area  includes  .several 
lines  of  ridges  in  Bland  and  Giles  counties,  southwest  of 
New  River,  W.  Va.,  forming  a  belt  25  or  30  miles  long 
and  six  to  eight  miles  wide.  The  di.strict  is  traversed 
for  nearly  its  whole  length  by  the  New  River,  Holstoii 
&  Western  R.R.,  which  has  recently  been  extended  to 
Suiter,  Va.,  a  small  mountain  town  10  miles  in  an  air 
line  due  south  of  Bluefield.  The  ore  is  shipped  mainly 
from  Suiter  and  First  Ford  and  is  transferred  to  the 
Norfolk  &  Western  at  Narrows,  on  New  River. 

Land  prices  in  the  district  have  advanced  in  a  way 
which  is  wholly  out  of  relation  to  the  actual  values  for 
mining  or  for  any  other  purpose.  It  is  not  unlikely  that 
this  will  retard  the  development  of  the  deposits,  many 
of  which  could  be  worked  profitably  only  under  the 
present  extraordinary  conditions  of  the  ore  market. 
The  richness  of  the  bodies,  which  admits  of  shipping 
much  of  the  product  without  expense  of  washing,  is  a 
decided  advantage;  on  the  other  hand  there  is  likely 
to  be  little  permanency  to  individual  deposits,  and  their 
situation  involves  high  costs  of  haulage,  ranging  at 
rre.sent  up  to  $9  or  $10  a  ton. 

The  ores  for  the  most  part  are  firm,  fairly  compact 
admixtures  of  massive  and  .botryoidal  psilomelane  with 
coatings  and  interlacings  of  crystalline  pyrolusite. 
They  are  occasionally  intermixed  with  limonite  or  occur 
in  the  vicinity  of  the  latter;  but  characteristically  form 
independent  bodies  and  are  low  in  iron.  Their  content 
in  manganese  reaches  up  to  55""^.  A  fairly  high  silica 
content  is  traceable  in  many  instances  to  included  frag- 
ments of  sandstone  and  chert,  the  presence  of  which  is 
revealed  only  by  breaking  open  the  specimen. 


Silver  Peroxide  and  the  \'alence 
of  Silver 

The  black  compound  formed  on  the  anode  during  the 
electrolysis  of  silver-nitrate  solution,  and  to  which  the 
formula  2Ag,0,AgN0,  has  been  ascribed,  is  discussed  by 
H.  C.  P.  Weber,  in  a  paper  entitled  "Silver  Peroxide 
and  the  Valence  of  Silver,"  presented  at  the  Pittsburgh 
meeting  of  the  American  Electrochemical  Society.  He 
considers  the  probable  valence  of  silver  in  the  oxide 
part  of  this  formula,  writing  it  either  Ag  AgO,  by 
analogy  to  red  load,  or  Ag(Ag0.),  by  iinalog>'  to  mag- 
netic iron  oxide.  Various  electrolytic  experiments  lead 
to  the  conclusion  that  the  la.st  formula,  Ag(Ag0/),,  in 
which  one-third  of  the  silver  is  cathodic  and  diatomic 
and  two-thirds  are  ano<lic  and  triatomic,  is  in  harmony 
with  his  experimental  results.  This  would  make  Asj.O, 
the  silver  salt  of  an  argentic  acid 
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The  Commonsense  of  Mine  Management 


By  henry  M.  ADKINSON^ 


Imaginatio7i,  judgment  and  initiative  are  demon- 
strated to  he  essential  in  mining,  and  expert, 
opinion  is  quoted  concerning  the  loss  in  efficiency 
due  to  lack  of  these  qualities  iyi  business  practice. 
Examples  are  cited  of  the  failure  of  old  methods 
to  meet  present-day  needs,  and  of  hojv  effectually 
the  way  to  pi-ogress  may  be  blocked  by  self-suf- 
ficiency. 

IT  IS  a  truism  dangerously  close  to  a  bromide  to  say 
that  never  in  our  country's  history  was  there  a  time 
when  the  need  for  efficiency  of  effort  and  the  neces- 
sity for  conservation  of  time  and  material  were  so  im- 
pelling as  now.  All  must  by  this  time  appreciate  the 
need  for  the  highest  degree  of  personal  effort  and  com- 
munity cooperation,  but  when,  in  a  desire  to  "do  his 
bit,"  one  tries  to  lend  a  hand  in  his  particular  field  he 
seems  fairly  to  be  groping  in  the  dark  and  to  be  ac- 
complishing nothing  more  than  before  this  urgency 
existed.  When  one  was  doing  all  that  he  possibly  could, 
now  that  conditions  require  added  effort  it  is  not  ap- 
parent just  how  exertion  may  be  intensified  and  the 
results  increased. 

Management  a  Prime  Factor  in  Industry 
The  proper  direction  of  a  business — its  management 
—is  the  most  important  factor  in  any  industry.  If  this 
one  factor  can  be  stimulated  through  conscious  excita- 
tion of  the  mental  qualities  which  go  to  make  up  the 
successful  manager,  the  whole  business  must  necessarily 
respond  to  the  spur.  The  importance  of  effective  man- 
agement cannot  well  be  overestimated.  This  is  not  a 
theoretical  statement  but  is  intensely  and  essentially 
practical — how  much  so  can  be  realized  from  the  two 
quotations  following,  from  competent  authorities  on  the 
subject.  Nothing  could  be  more  matter-of-fact  nor  have 
a  more  direct  bearing  on  our  day-today  problems  than 
the  Monthly  Bulletin  issued  by  the  National  City  Bank 
of  New  York.  In  the  July  number  there  appears  this 
comment  on  "Industrial  Efficiency" : 

A  well-known  engineer  who  is  an  expert  in  industrial 
practice  has  recently  gone  on  record  wth  the  opinion  that 
the  industries  of  the  United  States  on  an  average  are  not 
realizing  over  20''    of  their  possible  capacity.     .  .     He 

says  that  we  have  scarcely  begun  to  appreciate  the  gains 
that  are  possible  under  more  effective  organization. 

If  the  country  is  not  getting  more  than  20'^c  effective 
results  out  of  possible  capacities,  who  or  what  is  re- 
sponsible for  the  loss  of  the  80''r  ?  On  this  point  A.  J. 
Hemphill,  chairman  of  the  board  of  the  Guaranty  Trust 
Company,  one  of  the  largest  trust  companies  in  the 
world,  throws  a  high-power  spot-light  when  he  says  in 
the  July  issue  of  the  World's  Work: 

In  considering  employment  of  funds  in  any  concern,  the 
greatest  emphasis  should  be  placed  on  the  ability  of  the 
management.  1  would  say  that  the  most  important  consid- 
eration in  any  investment  is  management,  management, 
management,  and  again  manaeement.  It  is  not  enough  to 
know  that  it  is  honest;  its  ability  in  that  particular  business 
should  be  established.  Ninety-five  per  cent,  of  the  woi-th 
of  an  undertaking,  I  should  say,  is  in  the  management. 

'Mining  engineer.  Walker  Bank  BIdg..  Salt  t,ake  City.  Utah 


These  statements  indicate  the  source  of  a  large  part 
of  the  troubles  and  ineffective  results  encumbering 
modern  business.  If  95 ""r  of  the  worth  of  an  under- 
taking lies  in  the  ability  and  effectiveness  of  its  man- 
agement, and  if  only  20':,  efficiency  is  the  measure  of 
present  possibilities,  then  of  the  lost  80%  of  effective 
results  it  is  fair  to  attribute  76 '^^  to  inefficient  manage- 
ment. So  management  looms  up  as  an  important  and 
indispensable  factor. 

Imagination,  Judgment  and  Initiative  Essential 
Is  it  possible  to  take  up  any  part  of  the  slack  in  this 
business  tackle?  Are  there  any  general  principles  of 
successful  management  that  may  be  applied  and  ampli- 
fied by  executives  through  self-analysis  and  intensive 
training?  Probably  no  ready-made  formulas  exist  for 
success  in  business  as  each  business  presents  its  own 
problems,  and  even  where  the  problems  seem  similar  the 
same  solution  is  not  always  applicable.  But  certain  gen- 
eral principles  hoid  the  germ  of  success  in  all  fields.  A 
prominent  financier  makes  certain  mental  qualities  the 
basis  of  his  selection  of  executives,  and  lays  especial 
emphasis  on  imagination,  judgment  and  initiative.  Dis- 
cussion of  these  qualties  is  bound  to  be  philosophical. 
It  cannot  be  scientifically  exact.  The  essentially  practi- 
cal man  will  say  that  it  is  all  very  well  to  talk  about 
imagination  being  necessary  to  the  effective  executive, 
but  will  want  to  know  just  how  is  imagination  going  to 
meet  the  problem  of  his  payroll  this  week;  just  how  is 
judgment  going  to  help  him  on  actual  matters  of  fact 
where  the  answer  is  hard  and  fast,  with  only  one  way 
out,  and  how  is  initiative  going  to  get  him  a  supply  of 
needed  raw  materials  when  there  is  none  to  be  had. 

The  Futility  of  Ultra-Conservatism 
Consider  for  the  moment  this  point  of  view  and  grant 
that  the  objections  are  well  taken,  and  that  these  quali- 
ties are  altogether  too  philosophical  and  idealistic  to  be 
of  value  in  meeting  the  problems  of  practical  business. 
The  alternative  is  to  follow  the  customary  business  path, 
letting  present  methods  direct  each  succeeding  step, 
and  following  no  plan  imagined  at  the  outset,  no  project 
preconceived  and  definitely  outlined  in  the  beginning. 
Such  acceptance  of  conventional  conditions  inevitably 
creates  the  situation  so  well  described  by  H.  G.  Wells 
in  his  analysis  of  the  governmental  attitude  in  "Mr. 
Britling  Sees  It  Through,"  where  Mr.  Britling  says : 

We  had  a  government  that  seemed  guided  by  the  prin- 
ciples of  Mr.  Micawber.  and  adopted  for  its  watchword, 
"Wait  and  see.  .  .  ."  We  were  too  lazy,  we  wei-e  too 
negligent.  We  passed  our  indolent  days  leaving  everything 
to  somebody  else.  Was  this  the  incurable  British,  just  as 
it  was  the  incurable  Britling,  quality?  .  .  .  Was  the 
whole  prosperity  of  the  British,  the  flar-flung  empire,  the 
securities,  the  busy  order,  just  their  good  luck?  It  was  a 
question  he  had  asked  a  hundred  times  of  his  national  as  of 
his  personal  self. 

Of  cour.se  it  isn't  just  "good  luck."  It  may  now 
plainly  be  seen  that  the  answer  lies  in  the  fact  that  in 
a  moment  of  national  emergency,  when  everything 
seemed  headed  toward  destruction,  some  imagination- 
judgment-initiative  called  Lord  Northcliffe  gets  to  work. 
It  analyses  the  situation  and  puts  a  Lloyd  George  on  the 
job  as  manager  of  Britain's  war.     Then  it  wonders. 
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through  its  imaginative  quality,  if  the  same  "in-the- 
rut"  tj-pe  of  mind  which  had  formerly  been  directing 
the  military  end  might  not  also  exist  in  the  civil  branch, 
the  "wait-and-see"  type,  and  finds  it  does.  And  the 
initiative  quality  of  mind,  in  the  face  of  apparently  over- 
whelming opposition,  shows  the  facts  to  the  country- — 
to  the  stockholders  of  the  British  Empire,  so  to  say — 
and  the  board  of  directors  is  changed  and  a  new  Cabinet 
installed.  The  intensely  practical  management  in  charge 
of  the  nation's  business  couldn't  analyze  itself — thought 
it  was  doing  the  best  possible  under  the  circumstances — 
and  the  best  results  were  obtained  only  when  the  execu- 
tive mind  trained  in  imagination-judgment-initiative 
supplanted  the  practical  manager.  The  same  thing  is 
happening  today  in  industries  running  below  par  in  ef- 
ficiency. Velvet  rugs  and  mahogany  furniture  cannot 
substitute  for  the  fundamental  qualities,  though  for  a 
time  they  may  conceal  their  absence. 

Three  Requisites  as  Applied  to  Mining 

The  observation  concerns  general  principles,  but  con- 
crete facts  are  necessary  to  drive  them  home.  There- 
fore to  illustrate  these  principles  wherein  my  applica- 
tions would  lie,  because  of  my  work  as  a  mining  engi- 
neer, I  am  drawing  on  personal  experiences  in  the  min- 
ing field.  It  is  not  possible  to  draw  a  line  of  demarca- 
tion where  one  mental  quality  begins  and  another  leaves 
ofF,  but  these  examples  will  serve  to  show  what  the  com- 
bined qualities  that  make  up  the  proper  executive  may 
accomplish.  For  several  years  a  cei'tain  mine  had  been 
operated  on  a  profitable  basis,  and  returned  a  good  in- 
come to  its  shareholders.  Neither  the  president  nor  the 
general  manager  was  a  man  of  imagination,  and  while 
matters  ran  smoothly  they  ran  on  a  level  much  below  the 
plane  of  high  efficiency.  A  change  of  management  was 
urged  by  some  of  the  directors,  and  after  much  per- 
suasion and  pressure  this  was  brought  about.  Within 
30  days  after  the  new  manager  was  installed  the  output 
increased  260*^^,  dividends  doubled  and  the  surplus 
mounted  by  leaps  and  bounds.  In  the  first  month  the 
net  profits  increased  $40,000,  and  soon  they  were  mount- 
ing at  the  rate  of  three-quarters  of  a  million  a  year. 
Now,  the  new  management  worked  with  no  equipment 
other  than  at  the  service  of  the  old  management.  It 
merely  brought  vision — imagination;  if  you  will — to  the 
problem  and  saw  what  could  be  done  through  simple 
and  seemingly  slight  readjustments  all  through  the  or- 
ganization. Of  the  changes  made  no  single  one  seemed 
of  particular  moment,  but  all  in  combination  put  the 
entire  business  on  a  higher  plane,  and  gave  the  im- 
mensely profitable  result.  It  was  judgment,  knowing 
what  rearrangements  were  feasible  and  proper;  and  it 
was  initiative,  getting  out  of  the  rut  of  the  obvious 
routine.  These  qualities  in  30  days  returned  an  actual 
cash  payment  of  $40.000 — well  worth  while  even  to  the 
"practical"  mind. 

Executive  Narrowmindwjness  Chokes  Development 

Again,  a  certain  mine  is  owned  by  men  having  at 
their  command  all  the  money  that  is  needed  to  accom- 
plish a  .<»plendid  piece  of  con.'itructive  work.  Yet  year 
after  year,  for  20  years,  the  mine  has  remained  idle 
because  they  see  it  only  as  a  small  property  and  ccnnot 
Imagine  it  as  a  large  and  highly  profitable  business,  run 
as  an  independent  industrial  unit.     They  alio  lack  the 


initiative  to  investigate  the  best  metallurgical  methods 
and  do  not  understand  how  to  engage  the  best  brains 
and  bring  them  to  bear  on  the  problem.  This  really 
doesn't  se^m  a  difficult  thing,  but  it  is.  The  best  brains 
go  with  broad-gage  minds,  and  the  man  whose  mind 
leans  toward  doing  things  in  a  small  way  will  get 
small  men  to  help  him,  and  he  will  achieve  a  small  re- 
sult. In  this  particular  instance  the  product  of  the  mine 
is  silver  and  copper,  both  of  which  are  now  at  super- 
normal prices  in  the  market.  It  would  seem  that  even  a 
narrow  judgment  would  appreciate  that  the  obvious 
thing  is  to  market  these  products  now.  But  this 
particular  judgment  does  not  apparently  realize  that  to 
a  degree  as  never  before  has  time  become  the  essence 
of  action  and  that  all  effort  should  be  concentrated  now 
without  delay.  Failure  to  grasp  the  situation  is  due 
solely  to  executive  narrowmindedness,  and  not  to  lack 
of  money  or  labor. 

One  more  instance:  A  certain  large  mining  corpora- 
tion retains  in  an  important  executive  position  a  man 
who  does  not  get  nor  hold  the  goodwill  of  its  customers. 
A  competitor  told  me  that 'even  if  this  corporation  felt 
that  its  manager  was  too  e.\pensive  to  be  retained,  it 
would  be  good  business  for  the  competitor  to  pay  the 
salary  of  the  corporation  official  because  of  the  business 
which  was  diverted  to  the  competitor  through  the  un- 
pleasant personality  of  the  corporation  manager.  Need- 
less to  say  the  competitor  is  affluent,  and  has  a  broad- 
minded,  broad-gage  management  in  its  highest  execu- 
tives, but  the  corporation  with  the  unpleasant  manager 
held  a  place  in  the  industrial  procession  two  jumps 
ahead  of  the  sheriff  before  the  war  prices  of  metals 
came  and  saved  the  day.  This  corporation  represents 
millions  of  invested  capital,  and  the  wonder  is  that  the 
executives  at  the  top  can  remain  either  ignorant  of. 
or  ignore,  the  conditions  of  personnel  which  so  pro- 
foundly affect  its  fortunes. 

Old-Timer  Not  Always  Best  Man  for  the  Job 

I  sat  last  month  with  a  group  of  mine  directors  who 
had  recently  bought  a  property,  and  who  were  continu- 
ing as  manager  the  man  who  sold  them  the  mine.  (Pa- 
renthetically I  may  say  that  mining  engineers  recognize 
this  procedure  as  one  of  the  most  fruitful  causes  of  mine 
failure.  It  is  done  on  the  theory  that  the  man  who  has 
been  in  charge  of  the  mine  knows  most  about  it,  but  this 
is  a  fallacy  that  has  cost  many  men  hundreds  of  thou- 
sands to  unlearn.)  This  manager  was  the  only  "mining 
man"  on  the  directorate.  The  suggestion  was  made  to 
this  general  manager,  a  relic  of  the  metallurgical  days 
of  the  'TO's,  that  he  would  greatly  increase  his  profits 
by  installing  a  flotation  method  to  which  his  ore  was 
peculiarly  susceptible.  His  reply  was  that  "fiotation 
is  yet  in  its  experimental  stages,  and  I  propose  to  crush 
my  ore  with  rolls  and  concentrate  it  with  jigs."  So  he 
chose  the  method  that  would  be  certain  to  show  the 
greatest  losses,  calculated  at  a  minimum  of  $15,000  a 
month.  The  manager's  judgment  was  faulty ;  it  failed 
to  recognize,  and  the  initiative  was  lacking  to  learn, 
that  on  the  basis  of  tonnage  treated  flotation  is  today 
the  leading  single  metallurgical  process.  About  30,000,- 
000  tons  are  annually  treated  l)y  flotation,  no  other 
method  e(|ualling  it  in  tonnage  handled.  The  directors 
had  thought  their  manager  the  best  they  could  get  for 
their  business!    Why  did  they  not  have  enough  imagina- 
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tion  and  initiative  to  appreciate  that  many  hundreds  of 
men  are  trained  in  that  profession  ?  Why  did  they  not 
try  to  get  the  best  manager  possible,  even  though  their 
choice  might  happen  to  fall  on  one  who  did  not  possess 
the  happy  qualification  of  being  able  to  induce  them  to 
buy  the  mine? 

An  Instance  of  Successful  Operation  Under 
Leasing  System 

Not  all  examples  that  might  be  cited  are  along  the 
line  of  carping  criticism,  and  to  maintain  the  proper 
ratio  one  good  example  will  offset  the  four  horrible 
ones.  A  certain  company  is  operating  its  mine  on  a 
leasing  system.  This  is  commonly  held  to  be  the  last 
resort  and  is  used  only  when  the  orebodies  are  approach- 
ing exhaustion  and  the  mine  is  in  extremis.  As  a  mat- 
ter of  fact  the  general  manager  is  broadminded,  and  he 
believes  so  thoroughly  in  the  efficiency  of  accurate  ac- 
counting that  he  is  able  to  select  the  most  profitable 
method  with  no  uncertainty.  His  operations  on  both 
the  system  of  company  operation  and  leasing  operation 
gave  exact  figures,  and  by  far  the  most  money  is  made 
by  the  company,  and  larger  dividends  are  paid,  under 
the  leasing  system.  So  in  the  face  of  natural  opposi- 
tion he  installed  that  system,  with  the  result  that  his 
company  is  earning  more  money,  the  mine  is  in  a  better 
physical  condition,  the  holdings  of  the  company  have 
been  constantly  enlarged,  and  the  profits  of  the  leasers 
are  greater  than  they  would  be  under  the  day's  pay 
method.  Therefore  the  workers  are  more  contented,  and 
the  net  result  is  an  excellent  industrial  organization. 
Imagination-judgment-initiative  have  had  their  place 
in  determining  the  attitude  of  the  management,  and  the 
outcome  is  a  highly  profitable  one  from  any  viewpoint. 
These  are  elementary  qualities,  but  backing  them  up  and 
making  them  effective  in  mental  make-up  must  be  self- 
confidence,  the  confidence  that,  convinced  of  the  ac- 
curacy of  its  judgment,  goes  ahead  to  develop  along  the 
lines  aimed  at.  But  self-satisfaction  is  a  sure  antidote 
to  progress,  and  there,  in  all  probability,  lies  the  answer 
to  the  lost  80%  in  efficient  capacity.  Satisfied  with 
present  progress,  no  effort  at  self-analysis  is  made,  and 
a  chosen  field  of  work  develops  its  possibilities  only 
when  a  new  mind  is  brought  to  bear  on  the  problem,  a 
mind  which  has  the  qualities,  even  in  a  small  degree, 
which  make  for  better  organization  and  more  intensive 
results. 

There  are  many  volumes  dealing  with  the  development 
and  training  of  mental  qualities,  but  the  first  step  is  to 
recognize  one's  deficiency.  As  soon  as  this  is  taken, 
judgment  and  initiative  begin  to  leaven  the  whole  lump, 
and  ways  to  reach  the  goal  take  form  from  within. 


Progress  of  Alaskan  Road 

Before  the  end  of  next  season  the  first  regular  train 
service  over  the  coast  end  of  the  Alaska  Government 
Ry.  will  be  established,  according  to  a  statement 
by  William  C.  Edes,  chairman  of  the  Alaska  Railroad 
Commission.  Mr.  Edes  said  that  because  of  unsettled 
war  conditions,  it  was  impossible  to  set  a  date  for  the 
completion  of  the  road  from  Seward  to  Fairbanks,  but 
that  the  work  was  considerably  more  than  half  finished, 
not  having  been  curtailed  so  far  because  of  the  war. 
The  railroad  is  to  be  508  miles  long. 


The  Cascade  Method  of  Agitation  for 
Selective  Flotation  of  Sulphides 

A  method  for  the  selective  treatment  of  sulphide  ores 
by  flotation  is  described  by  T.  H.  Palmer,  under  the  title, 
"The  Cascade  Method  of  Agitation,"  in  the  Mining  and 
Engineering  Review,'  of  Melbourne,  Australia.  Mr. 
Palmer,  who  is  general  manager  of  the  Junction  North 
mine,  states  that  the  process  was  conceived,  perfected 
and  installed  at  his  company's  mill  at  Broken  Hill,  N.  S 
W.,  and  that  it  differs  somewhat  from  that  process  em- 
ployed at  the  Central  mine,  illustrations  of  which  ap- 
peared on  p.  393  of  the  Journal  of  Sept.  1,  1917.     The 
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Fia.  1.  SECTIONAL  VIEW  OF  CASCADE-AGITATION  APPA- 
RATUS AT  JUNCTION  NORTH  MINE.  BROKEN  HILL.  X.  S,  W 

Junction  North  plant  consists  of  two  sections,  each 
with  six  pots,  as  shown  in  Fig.  2,  for  lead  and  zinc 
respectively.  In  each  section  the  six  pots  are  placed  in 
series,  in  echelon  one  below  the  other,  the  pulp  being  de- 
livered from  an  elevator  into  the  top  one  and  falling 
through  the  set  by  gravity.  The  plant  was  completed 
about  August,  1914,  and  after  being  te.sted  for  nearly  a 
year,  was  capable  of  treating  22  tons  of  ore  per  hour. 

The  pots  are  cylindrical  in  shape.  16  in.  in  diameter 
and  24  in.  high.  Immediately  above  each  pot  is  an 
"aerator,"  consisting  of  an  open  receiving  box.  12  in. 
square,  fed  by  a  5-in.  bend  leading  from  a  3-in.  spigot 
in  the  bottom  of  the  pot  above.  The  square  shape  of 
the  aerator  causes  the  pulp  to  swirl,  and  entangle  a 
quantity  of  air  with  it,  as  it  drops  into  a  5-in.  vertical 
pipe  and  down  to  a  diaphragm  splash  plate  in  the  center 
of  the  separating  pot,  where  the  air  is  churned  into  the 

•Vol.  IX.  No.   107.  pp.   296-298.   Aug.   6.   '.917 
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pulp  and  forms  the  froth  which  carrie.s  the  concentrate 
over  the  periphery  of  the  pot  into  the  tray  and  launder. 
The  diaphragm  arrests  the  falling  pulp,  distributing  it 
throughout  the  pot  and  ensuring  a  thorough  admixtura 
with  the  entangled  air.  The  cylindrical  pots,  having 
the  concentrates  overflow  all  around  the  peripher>-,  per- 
mit short  travel  and  rapid  take-off  of  the  aerated  par- 
ticles, which  are  said  to  be  essential  in  the  selection  oi 
sulphide  of  lead  by  a  hot-  or  cold-water  process,  particu- 
larly with  sandy  material. 

From  the  first  series  of  six  pots  a  float  of  lead  con- 
centrates is  taken  and  the  rest  of  the  pulp  runs  from  the 
spigot  of  the  last  lead  pot  to  the  second  elevator,  with 
acid  and  oil  additions'  for  delivery  to  the  second  series 
of  pots,  known  as  the  zinc  section.    The  first  or  top  pot 


to  allow  for  the  concentrates  removed  from  the  pot 
above.  The  pots  are  thus  kept  full  and  the  froth  over- 
flows constantly  from  each  without  any  hand  regula- 
tion or  danger  of  excess  overflow  of  liquor  or  gangue  to 
spoil  the  grade  of  the  concentrates. 


Phases  of  Employees'  Injury  Suits 

By  a.  L.  H.  Street* 

In  affirming  judgment  for  $7500  damages  in  favor 
of  a  miner  for  injuries — due  to  falling  rock — sustained 
while  operating  a  machine  drill,  the  Idaho  supreme 
court  holds  that,  although  it  was  plaintiff's  duty  to  pick 
down  and  remove  all  dangerous  ground  around  his  place 
of  work,  it  was  not  his  duty  to  examine  any  other  por- 
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of  each  section  is  called  the  "e(|u;ilizer,"  its  special 
function  being  to  balance  any  irregularities  in  the  flow 
of  the  feed  from  the  elevator,  so  that  its  discharge  spigot 
will  deliver  a  uniform  feed  to  the  second  pot.  It  has 
four  slots  cut  in  its  side  near  the  bottom,  two  of  which 
:  re  indicated  at  A  in  Fig.  1.  The.se  open  into  a  concen- 
tric cylindrical  pot.  40  in.  in  diameter,  provided  with 
two  annular  overflow  rings  set  .slightly  lower  than  the 
concentrates-overflow  ring. 

The  whole  system  is  said  to  be  self-operating,  requir- 
ing no  attention.  All  pots  have  the  same-sized  spigot 
and  the  height  of  each  successive  pot  is  reduced  slightly 

fTrpBiimahly  o\\  and  nlkall.  or  mcroly  »  minute  quantity  of  oil 
'i-MiIrt  he  nddpd  to  ih*-  ore  before  rppdlns  to  thi"  lead  aocllon. — 
E;dltor.] 


tion  of  the  stopo  in  which  he  was  working  beyond  his 
immediate  working  place,  and  that  he  was  entitled  to 
assume  that  his  emloyer  had  caused  the  proper  inspec- 
tion of  such  other  portions  of  the  stope  to  be  made  and 
had  found  them  to  be  in  a  reasonably  safe  condition. 
( Cnkovch  vs.  Success  Mining  Co.,  166  Pacific  Re- 
porter. 567.) 

It  is  further  decided  by  the  court  that,  considering  the 
fact  that  the  accident  complained  of  resulted  in  .severe 
and  permanent  injuries  which  will  prevent  plaintiff 
from  engaging  in  physical  labor,  and  that  he  was  only  .11 
years  old  and  had  previously  earned  $3.50  daily,  an 
award  of  $7500  damages  was  not  excessive. 

•Attorney  at   law.   ^29   Security   RiilldhiR.   Mlnneapolln.   Minn 
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Mining  Methods  at  Chapin  Mine,  Michigan 


The  factors  entering  into  the  selection  of  a  final 
method  of  mining  are  often  only  known  after  con- 
siderable experimentation.  At  the  Chapin  mine 
several  standard  systems  were  tried  in  combina- 
tions designed  to  meet  local  conditions  and  a  final 
system  was  evolved  that  satisfactorily  meets  the 
requirements  of  both  high  extraction  and  loiv  cost. 

WHEN  the  Chapin  mine  was  first  opened,  little  or 
nothing  was  known  of  the  conditions  that  were 
to  be  encountered,  but  they  were  learned  as 
mining  progressed.  Naturally,  the  early  miners  sought 
to  apply  such  methods  as  they  knew  and  had  used 
in  mines  where  they  had  previously  worked.  As  mining 
progressed,  they  saw  that  the  Chapin  orebody  had  cer- 
tain characteristics  peculiar  to  itself  and  they  made 
such  changes  in  their  mining  methods  as  were  neces- 
sary. Out  of  all  these  changes  have  grown  the 
present  methods,  which  are  so  well  adapted.  As  these 
methods  are  the  outgrowth  of  former  ones,  it  is 
advisable  to  describe  the  latter  in  order  to  get 
a  comprehensive  idea  of  those  now  in  use.  The 
locating  and  sinking  of  shafts  also  played  an  important 
part  in  the  history  of  the  Chapin  mine.  A  large  num- 
ber of  shafts  have  been  lost  at  the  Chapin  mine,  owing 
to  the  fact  that  the  early  operators  were  not  acquainted 
with  the  conditions  existing  beneath  the  surface.  There 
were  originally  three  companies  at  work — the  Chapin, 
the  Ludington  and  the  Hamilton.  The  three  fees  were 
later  acquired  by  the  Chapin,  and  the  whole  has  sinc^; 
been  worked  as  one  mine.  During  the  time  that  the 
companies  were  operating  independently,  the  Chapin 
and  the  Ludington  owned  the  apex  of  the  ore,  the  Chapin 
being  on  the  east  and  the  Ludington  on  the  west.  The 
Hamilton  was  north  of  the  Chapin,  and  while  the  sur- 
face was  almost  wholly  dolomite,  it  was  certain  that 
the  dip  of  the  formation  would  carry  the  ore  on  the 
property  at  depth.  The  three  companies  began  the 
work  of  recovering  the  ore,  the  first  two  knowing  that 
they  would  encounter  it  at  shallow  depths  and  the  other 
knowing  that  it  could  be  reached  only  at  great  depth 
and  only  by  means  of  a  hanging-wall  shaft. 

Conditions  Governing  Shaft  Locations 

Selecting  a  shaft  location  at  the  Chapin  mine  has  al- 
ways been  a  difficult  problem.  Not  only  are  most  of 
the  ordinary  problems  to  be  solved,  but  there  are  others 
that  are  peculiar  to  the  Chapin  alone.  Instead  of  there 
being  one  or  two  orebodies  there  are  a  numbei-,  and 
in  order  to  mine  from  all  these  bodies  to  the  best 
advantage,  it  is  desirable  to  have  each  shaft  easily 
accessible  from  all  the  bodies.  But  a  shaft  must  be 
so  placed  that  it  will  not  encounter  any  ore  or  any  cav- 
ing ground,  as  the  ore  caves  readily,  as  does  also  the 
adjacent  slate  with  its  seams  of  talc.  Now  that  we  are 
able  to  look  back  on  facts  not  known  to  the  early 
miner,  it  is  evident  that  all  the  ground  now  caved  would 
have  caved  ultimately  regardless  of  the  method  of  min- 


•Paper  pre.sentcd  by  W.  C.  Gordon,  geologist.  Oliver  Iron  Min- 
ing Co..  Iron  Mountain.  Mich.,  at  the  annual  meeting  of  the  T.al<e 
Superior  Mining  tii.^titute.  Birmingham.  Ala..  Mar.   1.3-16.   1917. 


ing  in  use,  and  that  all  the  shafts  in  the  ground  now 
caved  would  have  been  lost  under  any  method  of  min- 
ing. In  view  of  this  knowledge  all  idea  of  any  but 
foot-wall  and  hanging-wall  shafts  has  been  abandonea. 

The  difficulties  of  sinking  in  the  hanging  wall  are 
pretty  well  understood.  A  shaft  so  situated  will  have 
to  penetrate  a  thickness  of  dolomite,  the  amount  de- 
pending on  the  distance  of  the  shaft  from  the  slate- 
dolomite  contact.  It  will  encounter  talc  slate  and  will 
have  to  contend  with  the  difficulties  caused  by  its  swell- 
ing. After  passing  through  the  hanging  slate,  the  ore- 
body  will  be  encountered  where  the  shaft  can  be  main- 
tained only  by  leaving  a  large  amount  of  ore  as  a 
shaft  pillar.  In  the  dolomite,  watercourses  are  quite 
common  and  one  of  them  may  be  encountered  at  any 
time.  This  is  especially  true  near  the  talc  slate  which 
marks  the  contact.  It  might  be  suggested  that  it 
would  be  better  to  keep  all  shafts  and  all  mine  workings 
away  from  the  dolomite,  and  thus  avoid  all  the  water 
known  to  be  circulating  in  that  formation.  It  would 
be  poor  policy,  however,  to  attempt  to  leave  so  much 
water  bottled  up  under  the  head  that  it  is  known  to 
have,  for  sooner  or  later  it  would  break  through  some 
weak  point  and  flood  the  workings  with  amazing  quick- 
ness and  perhaps  disastrous  results.  As  a  matter  of 
fact  the  presence  of  the  water  in  the  dolomite  is  an 
argument  for  sinking  a  shaft  in  that  formation  rather 
than  keeping  away  from  it,  because  the  water  can 
then  be  conducted  to  the  pumps  at  the  shaft  without 
conducting  it  across  the  orebod.v,  which  would  be  neces- 
sary if  the  shaft  were  located  in  the  foot  wall. 

Sinking  a  shaft  in  the  foot  wall  means  sinking  in  the 
slate  in  which  are  scattered  the  lenses  of  ore  that  are 
to  be  mined.  It  is  possible  that  a  new  and  unexpected 
lens  of  ore  might  be  encountered  at  any  time.  However, 
knowledge  of  the  ground,  gained  from  underground 
operations  and  from  diamond  drilling,  makes  it  quit? 
possible  for  the  present-day  operators  to  choose  the  best 
sites  for  shaft  locations. 

Freezing  Method  Used  in  Starting  D  Shaft 

After  the  proper  site  has  been  chosen,  shaft  sinking 
has  not  been  a  serious  problem,  the  surface  being  shal- 
low and  easily  penetrated.  However,  there  was  some 
difficulty  in  getting  D  shaft  through  the  surface,  which 
difficulties  were  overcome  by  using  a  freezing  process. 
At  the  point  selected  the  surface  material  was  known 
to  be  nearly  100  ft.  thick — largely  quicksand.  The 
method  employed  was  to  freeze  a  wall  around  the 
ground  through  which  the  shaft  was  to  be  sunk  and  to 
work  within  the  protection  of  the  frozen  wall.  Twenty- 
six  10-in.  pipes,  on  a  circle  29  ft.  diameter,  were  driven 
to  ledge.  In  each  of  these  pipes  was  placed  a  water- 
tight 8-in.  pipe  closed  at  the  lower  end.  The  larger 
pipes  were  then  drawn  and  the  ground  was  allowed 
to  close  about  the  smaller  pipes,  whose  distances  apart 
were  31  ft.  from  center  to  center.  A  freezing  mixture 
was  circulated  through  the  pipes,  causing  the  ground 
to  freeze.  Two  qualities  were  necessary  in  the  mixture 
used;  it  had  to  be  a  medium  that  could  be  made  to  cir- 
culate through  the  pipes,  and  it  had  to  have  a  low 
freezing  point.    The  mixture  used  was  a  saturated  solu- 
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tion  of  CaCL  which  has  a  freezing  point  of  — 40^  The 
solution  was  conducted  to  the  bottom  of  the  8-in.  pipe  . 
through  a  IJ-in.  pipe,  where  it  left  the  smaller  pipe 
and  returned  to  the  surface  through  the  larger.  This 
cold  solution  in  the  larger  pipe  abstracted  the  heat 
from  the  adjacent  ground  and  froze  it  The  solution 
was  cooled  at  the  surface,  its  heat  being  absorbed  by 
evaporating  ammonia  which  had  been  previously  com- 
pressed to  liquid  form.  After  15  days  of  freezing,  exca- 
vation was  begun,  and  in  13.5  days  the  .>*haft  had  reached 
ledge,  though  it  was  necessary  to  do  some  further  work 
under  the  protection  of  the  frozen  wall.  The  cylinder 
of  frozen  ground,  in  the  center  of  which  was  the  shaft, 
was  found  to  be  more  than  50  ft.  diameter.  Troubles 
have  at  times  been  encountered  in  shaft  sinking  below 
the  surface  covering.  Talc  seams  have  caused  trouble 
by  swelling  and  crushing  the  timbers. 

In  the  fir.st  attempts  at  mining  at  the  Chapin  mine 
the  ore  was  removed  from  foot  to  hanging  wall  by 
back-stoping.  the  hanging  wall  being  supported  by  stull 
timbers.  It  was  soon  learned  that  some  changes  were 
necessarj-  because  the  hanging  slate,  being  soft  and 
friable,  crumbled  away  from  around  the  stull  timbers 
and  allowed  them  to  loosen.  To  correct  this,  headboards 
were  placed  on  the  end  of  the  stull  timbers  again.st  the 
hanging  wall  so  as  to  cover  as  much  of  the  wall  as  pos- 
sible. Even  this  did  not  overcome  the  difficulty.  More- 
over, the  vein  was  becoming  so  wide  that  timbers  long 
enough  to  reach  across  the  excavation  could  not  be 
obtained.  To  overcome  this  new  difficulty  a  layer  of  ore 
was  left  along  the  hanging  wall  and  the  excavation  was 
made  only  wide  enough  for  the  timber  to  reach  across, 
't  was  soon  evident  that  the  layer  of  ore  left  could 
not  be  supported,  and  also  that  too  much  ore  was  being 
lost  by  this  method  of  mining.  A  wholly  new  method 
was  necessar\-. 

ROOM-AND-PlLLAR  METHOD  ABANDONED 

At  this  stage  the  room-and-pillar  method  was  intro- 
duced. A  drift  was  driven  the  length  of  the  orebody, 
along  the  middle  where  the  ore  was  wide,  and  near  the 
foot  where  it  was  narrower.  The  ore  was  then  laid 
out  into  rooms  and  pillars,  the  standard  pillar  being  18 
ft.  and  room  20  ft.,  though  there  were  many  variations 
from  this  standard.  In  opening  a  room,  a  drift  was 
driven  from  foot  to  hanging  wall  the  full  width  of 
the  room.  The  ground  about  this  excavation  was  sup- 
ported by  sets  made  of  large  square  timbers  placed 
eight  feet  apart  from  center  to  center.  Each  set  rested 
on  a  sill  which  extended  two  feet  into  niches  cut  into  the 
pillar  on  either  side  of  the  room.  Both  the  back  and 
the  sides  were  lagged.  A  raise  connected  the  back  of 
the  room  with  the  level  above.  After  the  first  cut  wa.s 
taken  from  the  room,  a  .second  cut  was  taken  from  im- 
mediately above  and  .set.s  of  timber  placed  in  a  similar 
manner.  In  this  way  cut  after  cut  was  taken  from  the 
back  of  the  room  until  the  room  of  the  level  above  was 
reached,  at  which  point  the  timbers  of  the  two  rooms 
were  connected  and  the  weight  taken  off  the  sill  of  the 
room  above.  While  a  room  was  being  opened,  the  broken 
ore  fell  to  the  lagging  on  the  lower  .set  of  timbers;  from 
there  it  fell  to  the  floor  through  openings  along  the 
side  of  the  room  and  was  shoveled  up  by  the  trammers. 
At  a  Liter  date  chutes  were  put  in  and  the  ore  wa.s 
drawn  directly  from  above  the  lagging  into  the  tram- 


cars.  By  this  method  room  below  room  were  joined  to- 
gether with  the  result  that  rooms  and  pillars  were  con- 
stantly growing  higher. 

Two  serious  difficulties  were  soon  encountered  in  this 
method  of  mining.  A  vast  amount  of  ore  was  being 
left  in  pillars  which  must  be  recovered  and  the  pillars 
soon  began  to  crush  under  their  own  weight.  Ignoring 
the  first  difficulty,  an  attempt  was  made  to  correct  the 
second  by  using  square  sets,  the  timbers  of  which  were 
cut  in  lengths  of  six  feet  and  framed  together.  But 
even  these  were  not  sufficient  to  hold  the  ground.  There 
was  soon  such  an  increased  amount  of  crushing  that  the 
surface  began  to  give  way.  It  became  imperative  that 
some  method  be  introduced  that  would  support  the 
pillars  until  such  time  as  the  ore  could  be  recovered 
from  them.  Furthermore,  it  was  not  advisable  to  open 
more  rooms.  It  had  come  to  a  time  when  new  methods 
were  an  absolute  necessity. 

This  method  was  abandoned  and  new  methods  intro- 
duced which,  it  was  hoped,  would  make  possible  the 
recovery  of  the  ore  left  in  the  pillars,  and  also  the  min- 
ing of  the  other  ore  without  encountering  the  difficulties 
incident  to  the  "room-and-pillar"  method.    Accordingly, 
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I^ONt'.ITUDINAL    AND    CROSS-SKCTIOX    OF 
CHAPIN    OREBODY 

filling  of  the  old  rooms  was  begun.  The  first  filling  ma- 
terial was  the  surface  covering  of  the  orebody,  which 
was  stripped  off  and  dumped  into  the  rooms  through 
a  small  shaft  in  the  back  of  each.  Sandstone  was  used 
to  complete  the  filling.  In  this  manner  each  room  was 
filled,  and  a  room  thus  filled  became  in  itself  a  pillar 
which,  it  was  hoped,  would  support  the  ground  while 
the  original  pillar  of  ore  was  being  removed. 

The  pillar  was  approached  by  a  crosscut  driven  from 
a  drift  in  the  foot-wall  slate  parallel  to  the  orebody. 
The  drift  was  continued  through  the  pillar  clo.se  to 
the  lagging  of  the  sandstone-filled  room.  A  cut  the 
width  of  a  drift  and  running  with  the  formation  was 
then  taken  from  the  base  of  the  pillar  along  the  hang- 
ing-wall side.  The  opening  from  which  the  ore  was  thus 
removed  was  filled  to  the  back  with  sandstone  which 
was  brought  down  from  the  surface  and  shoveled  into 
it.  Another  cut  was  then  taken  from  alongside  of.  and 
on  the  same  level  with,  the  first  cut  and  the  opening 
similarly  filled  with  sandstone.  When  a  cut  had  thus 
been  made  across  the  base  of  the  pillar  of  ore.  a  second 
slice  was  taken  in  a  similar  manner,  the  broken  ore 
falling  upon  planking  which  was  laid  on  the  sand.stone 
filling  and  from  which  it  was  .shoveled.  In  this  man- 
ner it  was  hoped  to  remove  the  pillar.  The  timber  and 
sandstone  required  in  the  work  were  received  through 
a  raise  in  the  pillar.  Only  a  small  amount  of  ore  was 
removed  in  this  manner  because  the  ground  was  heavy, 
and  the  amount  of  filling  required  was  great. 

To  recover  the  ore  from  the  parts  of  the  orebody  that 
had  not  been  attacked  by  the  room-and-pillar  method, 
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a  drift  was  driven  in  the  foot-wall  slate  parallel  to  and 
only  a  few  feet  distant  from  the  orebody.  At  the  same 
time  a  similar  drift  was  driven  in  the  orebody.  The 
two  drifts  were  connected  at  intervals  by  crosscuts.  The 
drift  in  the  slate  was  the  main  haulageway,  while  the 
other  was  used  as  an  opening  from  which  the  ore  was 
attacked.  The  ore  was  removed  by  back-stoping,  and 
the  stopes  were  filled  with  sandstone  quarried  at  the 
surface  and  sent  underground.  The  rock  that  was 
taken  from  the  drifts  and  other  dead  workings  was 
also  used  for  filling. 

It  took  a  large  force  of  men  to  quarry  the  sandstone, 
load  it  into  cars,  send  it  underground  and  distribute  it 
in  the  stopes.  Where  the  orebody  was  narrow  and  firm, 
it  was  attacked  by  longitudinal  stoping,  but  elsewhere 
transverse  stoping  was  used ;  that  is,  the  cuts 
were  made  across  the  strike  of  the  formation.  In  eacn 
case  the  broken  ore  fell  on  planking  laid  on  the  sand- 
stone filling  which  was  always  kept  near  the  back.  In 
the  transverse  stoping  gangs  of  men  were  started  at 
work  50  ft.  apart  in  the  ore  drift,  and  each  gang  drove 
a  crosscut  from  foot  to  hanging  wall  eight  feet  high 
and  nine  feet  wide.  The  opening  made  was  filled  with 
sandstone,  and  a  similar  cut  taken  from  alongside,  and 
that  opening  was  also  filled.  In  this  manner  the  work 
on  the  level  was  continued  until  completed.  As  the 
sandstone  filling  was  put  in,  planking  was  laid  on  it  for 
the  broken  ore  to  fall  on.  A  second  slice  was  taken 
from  the  back  of  the  stope  in  the  same  manner  as  the 
first  and  the  opening  filled  with  sandstone.  This  work 
of  slicing  and  filling  was  continued  until  the  level  above 
was  reached.  If  at  any  time  a  part  of  the  back  appeared 
weak,  it  was  supported  by  a  prop.  The  sandstone  used 
for  filling  was  sent  from  the  level  above  through  a 
winze.  The  ore  reached  the  main  haulageway  through 
a  raise  put  up  from  the  side  of  the  slate  drift  and  con- 
nected with  the  stope  at  the  working  elevation  by  a 
crosscut.  The  ore  was  trammed  from  the  stope  through 
the  crosscut  and  dumped  into  the  raise,  the  enlarged 
bottom  of  which  served  as  a  pocket  from  which  it  was 
drawn  into  cars.  These  stopes  were  large  openings 
reaching  from  foot  to  hanging  wall  and  for  some  dis- 
tance along  the  strike.  Beneath  this  immense  back  the 
miners  worked  breaking  ore  and  the  fillers  trammed 
sandstone  from  the  chutes. 

This  filling  method  had  a  great  advantage  over  the 
room-and-pillar  method  in  that  there  was  a  lower  timber 
cost  and  no  ore  was  left  behind  as  pillars,  which  was 
more  important.  On  the  other  hand,  it  necessitated  a 
great  amount  of  deadwork  because  of  the  drifting  and 
crosscutting  in  the  slate  and  the  still  greater  amount 
of  work  necessary  to  furnish  the  sandstone  filling.  More- 
over, the  ground  not  only  in  the  old  pillars,  but  also  in 
the  main  stopes,  was  very  heavy.  It  was  evident  that 
a  better  and  less  expensive  method  of  mining  was 
needed  for  this  orebody. 

Conditions  of  Stoping  Summarized 

By  this  time  the  following  factors  regarding  the 
Ghapin  orebodies  had  been  determined:  The  ore  was 
soft,  prone  to  cave  and  methods  of  attempting  to  sup- 
port it  had  failed.  Not  only  would  the  undercut  ore 
cave,  but  also  the  adjacent  slate,  and  ultimately  all  the 
surface  underlain  by  the  caving  ore  and  slate  would 
cave.     Any  shaft  in,  or  surface  structure  upon,  this 


caving  ground  would  sooner  or  later  become  valueless. 
Any  method  of  mining  that  did  not  take  all  these  facts 
into  account  could  not  be  cheap  and  eflicient.  It  was 
desirable  to  adopt  a  method  in  which  the  caving  tend- 
ency of  the  ore  would  assist  rather  than  retard  the 
work.  The  present  methods  were  adopted  in  the  hope 
that  they  would  answer  all  these  requirements,  and  they 
have  served  the  purpose  well. 

Combination  Top-Slice  and  Sublevel  Caving 
System  Adopted 

The  working  shafts  are  in  either  the  hanging  or 
the  foot  wall,  and  the  orebody  is  approached  from  these 
shafts  by  drift  or  crosscut  as  required.  The  orebody  is 
opened  by  a  drift  in  the  ore  running  throughout  its 
whole  length.  This  drift  is  the  working  level  to  which 
all  the  ore  between  it  and  the  next  level  above  is  sent 
and  along  which  it  is  trammed  to  the  shaft  and  hoisted 
to  the  surface.  Experience  has  taught  that  it  is  not 
advisable  to  make  the  level  openings  more  numerous  or 
elaborate  than  actually  required  because  the  constant 
crushing  of  the  timbers  makes  a  large  amount  of  repair 
work  necessary.  Levels  are  laid  out  100  ft.  apart.  The 
work  of  developing  each  succeeding  lower  level  is 
planned  so  that  the  new  level  will  be  ready  for  mining 
work  when  the  ore  is  exhausted  from  the  higher  level. 
After  the  level  is  laid  out,  raises  are  put  up  from  the 
side  of  the  drift  to  within  about  eight  feet  of  the  level 
above,  but  such  of  them  as  are  required  are  holed 
through  to  aid  ventilation  or  acquire  travehng  ways. 
The  raises  are  generally  in  ore  throughout  their  length, 
but  there  are  cases  where  it  is  necessary  to  have  part 
of  a  raise  in  slate.  At  the  time  the  raises  are  being 
put  up  a  sublevel  is  driven  midway  between  the  two 
levels,  and  connected  with  the  raises  by  crosscuts.  This 
sublevel  affords  easier  communication  between  the 
stopes  and  facilitates  the  work  of  getting  timber  and 
supplies  to  the  working  places. 

The  openings  are  made  for  the  actual  mining  ore  near 
the  tops  of  the  raises  and  the  number  of  men  that 
can  be  put  at  work  depends  upon  the  number  of 
raises  'in  which  work  is  being  done.  Every  additional 
raise  entails  an  additional  expense  for  opening  and 
maintaining.  Evidently,  then,  it  is  desirable  to  have 
only  as  many  raises  as  are  necessary  to  work  the 
number  of  men  desired.  The  best  practice  seems  to  be 
to  place  the  raises  from  35  to  50  ft.  apart.  At  a  point 
about  15  ft.  below  the  floor  of  the  level  above,  a  cross- 
cut is  driven  from  each  raise  to  both  the  foot  and  the 
hanging  wall  of  the  ore.  At  each  end  of  each  crosscut 
a  drift  is  driven  in  each  direction  in  the  ore.  The  drift 
along  the  foot  wall  is  so  located  that  the  bottoms  of  the 
outside  legs  of  the  sets  rest  upon  or  close  to  the  slate, 
while  the  hanging  drifts  are  so  located  that  the  outside 
ends  of  the  caps  touch,  or  nearly  touch,  the  hanging 
wall.  If  we  assume  that  the  raises,  and  therefore  the 
crosscuts,  are  50  ft.  apart,  then  the  drifts  along  either 
the  foot  or  the  hanging  wall  will  meet  when  they  have 
been  driven  25  ft.  from  the  crosscut.  However,  they 
are  not  driven  to  meet  as  a  thin  wall  of  ore  is  left. 
It  is  at  the  end  of  this  short  drift  that  the  actual  stop- 
ing of  ore  begins.  As  the  miner  stands  at  the  end  of 
the  drift  there  is  a  thickness  of  eight  or  ten  feet  of 
ore  in  the  back  above  him.  He  begins  work  by  attack- 
ing the  ore  at  the  end  of  the  drift.     He  fills  his  car  as 
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often  as  possible,  and  takes  the  ore  back  and  dumps 
it  into  the  raise.  When  he  can  get  no  more  ore.  h2 
shoots  out  the  last  set  that  he  put  up  in  the  drift,  which 
allows  the  ground  about  it  to  fall  from  the  sides  and 
back,  generally  of  its  own  weight,  but  if  necessary,  it 
is  shaken  loose  with  dynamite.  It  is  then  shoveled  up 
and  trammed  to  the  raise.  Set  after  set  is  shot  out  until 
all  the  ore  back  to  the  crosscut  is  mined.  In  like  man- 
ner the  ore  on  the  other  side  of  the  drift  is  mined. 
Similar  work  is  done  at  the  end  of  the  crosscut  that 
has  gone  from  the  raise  to  the  opposite  wall  of  the 
orebody.  As  the  ore  is  thus  removed,  the  thick  cover- 
ing of  broken  lagging  and  other  waste  material  that  has 
collected  above  it  settles  down  and  fills  the  space  from 
which  it  has  been  removed.  This  waste  material  covers 
the  ore  like  a  mat  and  keeps  it  clean.  When  the  miner 
has  taken  the  ore  from  around  the  first  drift  and  has 
drawn  back  to  the  crosscut,  he  makes  a  second  drift  in 
the  same  manner  as  the  first  except  that  it  is  a  few 
feet  nearer  the  raise.  The  operation  is  repeated  until 
all  the  ore  is  mined  back  to  the  raise.  At  such  time  as 
best  facilitates  the  work  a  second  crosscut  is  driven  from 
the  raise  about  16  ft.  below  the  one  being  mined  out. 
The  work  of  crosscutting,  drifting  and  mining  is  re- 
peated as  it  was  done  immediately  above.  In  like  man- 
ner work  is  done  about  all  the  raises.  As  mining  con- 
tinues, the  orebody  is  lowered  and  the  lower  level  is 
approached  in  cuts  of  about  16  ft.  each.  When  the  main 
level  is  reached,  the  ore  is  mined  from  about  it  in  the 
same  manner;  the  level  really  becomes  a  sublevel  when 
the  ore  about  it  is  being  mined.  The  nature  of  the  ore 
makes  it  advisable  to  remove  the  ore  between  the  two 
levels  in  about  six  slices — that  is,  about  16  to  17  ft.  to 
the  slice — which  means  that  from  eight  to  ten  feet  of 
ore  is  drawn  from  the  back  of  the  drift.  An  attempt 
was  made  to  divide  the  100  ft.  into  four  parts,  but  the 
results  were  not  satisfactory. 

Haulageway  Maintenance  DiFFicin^T 

The  orebody  was  opened  on  some  of  the  main  levels 
by  two  main  drifts  in  the  ore,  one  along  the  foot  and 
one  along  the  hanging  wall,  these  being  connected  by 
cros.scuts.  It  was  hoped  that  this  method  would  enable  a 
more  advantageous  distribution  of  the  working  raises 
and  would  facilitate  haulage  on  the  level.  The  objection 
was  that  the  numerous  openings  in  the  orebody  made 
too  much  repair  work  necessary. 

The  methods  described  are  followed  in  the  main,  but 
variations  are  always  made  to  meet  such  exceptional 
conditions  as  might  be  encountered.  In  the  work  of 
removing  the  pillars  from  the  old  workings  it  is  often 
difficult  to  .select  suitable  sites  for  raises. 

It  is  not  necea.sary  to  support  the  ground  around  many 
of  the  openings  for  any  great  length  of  time;  conse- 
quently, most  of  the  timber  used  is  small.  However, 
those  drifts  in  the  ore  which  have  to  be  held  for  .some 
time  require  considerable  repair  work,  even  with  the 
heavy  timbers  that  are  used ;  but  they  are  not  made  any 
larger  or  more  elaborate  than  is  necessary.  Ultimately 
they,  too,  are  caved  down  and  mining  .operation."*  re- 
moved to  a  lower  level.  No  pillars  of  ore  are  left  be- 
hind; no  ground  is  left  in  such  a  way  that  it  is  liable 
to  cave  and  ruin  the  workings;  and  no  great  amount  of 
heavy  timber  is  used  as  with  the  room-and-pillar  meth- 
od; no  great  amount  of  dead  work  is  done  as  with  the 


filling  method,  nor  is  a  large  body  of  heavy  ground  un- 
dercut. There  are  some  timber  costs,  and  dead  work 
is  done,  but  both  are  small  in  comparison  with  past 
methods.    Moreover,  little  or  no  ore  is  lost. 


Control  of  Imported-Tin  Sales 

At  the  request  of  the  War  Trade  Board  the  American 
Iron  and  Steel  Institute  has  voluntarily  and  without 
compensation  accepted  the  duty  of  acting  as  consignee 
of  all  importations  of  pig  tin,  chloride  o/  tin  and  tin 
ore  from  foreign  countries.  A  sub-committee  in  pig 
tin  consisting  of  John  Hughes  (chairman).  E.  R.  Craw- 
ford, John  A.  Fry,  A.  B.  Hall  and  Theodore  Pratt,  with 
offices  at  61  Broadway,  New  York,  has  been  appointed 
to  act  for  the  institute  in  an  advisorv-  capacity.  A  bul- 
letin (No.  1)  covering  the  rules,  regulations  and  forms 
to  govern  the  importation  and  release  of  tin,  a.s  approved 
by  the  War  Trade  Board,  was  issued  on  Nov.  22,  1917. 
Consumers,  jobbers,  importers,  dealers  and  producers 
of  tin  had  added  their  request  to  that  of  the  Govern- 
ment urging  the  institute  to  act  in  this  capacity,  as  an 
insurance  against  interruptions  to  their  business. 

The  institute  has  agreed :  ( 1 )  To  receive  applica- 
tions from  consumers,  jobbers,  importers  and  dealers, 
to  be  approved  by  the  War  Trade  Board  as  recipients 
of  tin,  and  to  transmit  same  to  the  War  Trade  Board 
for  its  decision.  (2)  To  transmit  the  approvals,  by 
cable  if  necessary,  to  representatives  in  London,  or 
elsewhere,  so  that  they  may  cooperate  with  the  export- 
ers, if  required,  in  obtaining  export  licenses  from 
foreign  countries,  and  in  making  shipments  in  accord- 
ance with  necessary  regulations.  (3)  To  super\'ise  im- 
portations into  the  United  States  and  sales  therein, 
through  necessary  trade  channels.  All  persons  desiring 
tin  are  required  to  fill  out  and  execute  an  application  ac- 
cording to  forms  provided  and  to  forward  same  to  the 
institute,  which  will  submit  the  names  to  the  War  Trade 
Board  for  approval.  The  original  applications  are  to  be 
filed  at  the  New  York  office  of  the  sub-committee  on  tin. 
and  copies  of  the  list  of  approved  names  will  be  filed 
with  representatives  of  the  institute  at  the  Rialto  Bldg.. 
San  Francisco,  at  the  branch  offices  of  the  War  Trade 
Board  through  the  United  States,  and  with  American 
commercial  attaches,  consular  representatives  and  dip- 
lomatic officers  in  foreign  countries  from  which  tin  is 
imported,  who  are  authorized,  with  custom-house  power 
of  attorney,  to  endorse  bills  of  lading,  as  required  by  the 
U.  S.  Treasury  regulations.  These  representatives  will 
endorse  bills  of  lading  covering  importations  of  tin  con- 
signed to  the  institute  only  when  the  guarantee  require- 
ments have  been  satisfactorily  fulfilled  and  the  endorse- 
ment of  such  bills  of  lading  has  been  properly  author- 
ized. 

All  importations  of  tin  from  foreign  countries  are 
to  be  consigned  to  the  American  Iron  and  Steel  Insti- 
tute with  marginal  bill  of  lading  clause  reading  "notify." 
followed  by  the  name  of  the  owner.  Upon  receipt  of 
documents  by  the  importer  or  receiver  in  this  countr\', 
the  bills  of  lading  are  to  be  presented  to  the  American 
Iron  and  Steel  Institute  or  its  nearest  authorized  repre- 
sentative by  the  importer,  accompanied  by  an  under- 
taking and  guarantee,  in  one  of  the  forms  approved  by 
the  War  Trade  Board. 

A  record  will  be  kept  by  the  American  Iron  and  Steel 
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Institute  of  all  importations  of  tin  released  to  con- 
sumers, jobbers,  importers  and  dealers  under  the  guar 
antees  which  will  show  the  particulars  of  importation, 
indicating  the  shipper,  the  importer,  the  consumer  or 
jobber  to  whom  the  tin  has  been  released,  and  any  other 
data  necessary  to  indicate  its  final  disposition  and  con- 
sumption. Furthermore,  on  parcels  of  tin  released  for 
jobbing  purposes,  this  branch  of  the  trade  will  be  re- 
quired to  take  guarantees  from  customers  and  furnish 
monthly  statement  to  the  institute  of  all  sales  or  forms 
provided  for  that  purpose,  so  that  the  final  disposition 
and  consumption  of  each  parcel  will  be  accounted  for. 
Parcels  of  tin  not  to  exceed  25  gross  tons  may  be  re- 
leased to  importers  or  dealers  to  carry  in  stock  for  re- 
sale to  consumers  in  lots  of  five  gross  tons  or  multiples 
thereof. 

The  record  of  the  quantities  of  tin  released  to  each 
consumer,  jobber,  importer  and  dealer  will  be  constant- 
ly compared  with  consumers'  and  jobbers'  actual  rs- 
quirements  as  reported  to  the  institute,  and  will  be 
checked  from  time  to  time  by  the  Government  inspec- 
tion of  consumers',  jobbers',  importers'  and  dealers' 
books  and  records.  Reports  at  regular  intervals  will 
be  required  from  consumers,  jobbers,  importers,  dealers 
and  producers,  showing  stocks  on  hand  at  a  given  date, 
actual  consumption  and  other  particulars.  A  compilation 
of  these  reports  will  be  made  by  the  American  Iron  and 
Steel  Institute  for  the  information  of  the  War  Trade 
Board.  Since  issuing  the  above-named  regulations  the 
Government  has  commandeered  all  tin  assaying  over 
99.75%  ;  tin  below  that  grade  is  not  to  be  attached. 


Desert  Haulage  Problem  Solved  by 
Caterpillar  Tractors 

The  cost  of  transport  over  long  stretches  of  desert 
country  has  long  been  a  barrier  to  the  profitable  ex- 
ploitation of  known  mineral  deposits.  For  years  this 
was  the  case  with  the  White  Mesa  copper  mine  in  north- 
ern Arizona.  This  silicate-of-copper  deposit  is  situated 
in  Coconino  County,  about  120  miles  northeast  of  Flag- 
staff, at  an  elevation  of  7000  ft.  on  what  is  known  as 
the  White  Mesa.  The  deposit  is  now  being  worked  by 
the  Navajo  Copper  Co.,  which  has  been  shipping  15'^r 
ore.  The  deposit  is  expensive  and  the  ore  carries  from 
2i%  upward  of  copper.  It  occurs  in  a  white  sandstone 
and  the  outcrop,  about  600  ft.  wide,  may  be  traced  for 
10  or  more  miles.  The  present  workings  are  97  miles 
from  the  nearest  railroad  station,  the  Arizona  Lumber 
and  Timber  Co.'s  camp  No  1,  and  available  water  is 
24  miles  distant.  The  existence  of  this  deposit  has  been 
known  for  more  than  40  years,  and  several  attempts  to 
work  it  have  been  made. 

About  10  years  ago  ox  teams  were  used  to  haul  the 
ore,  but  the  project  was  a  failure  on  account  of  the 
high  cost.  Two  years  or  so  ago  motor  trucks  were  given 
a  trial.  The  road  to  Gap,  24  miles  from  the  camp,  is 
extremely  sandy,  and  teams  were  used  to  this  point; 
motor  trucks  completed  the  haul  to  Flagstaff,  a  distance 
of  100  miles,  over  fairly  good  roads;  but  the  cost  is 
reported  to  have  been  over  $100  a  ton,  and  the  project 
was  soon  abandoned.  Tractors  similar  to  the  pres- 
ent caterpillar  type  were  introduced  later,  and  the  ore 
was  hauled  in  trains  59  miles  to  the  bridge  spanning 
the  Little  Colorado  River.     The  remaining  38  miles  to 


the  railroad  was  covered  with  motor  trucks.  The  work 
was  done  under  contract  and  reduced  the  hauling  cost 
to  $35  per  ton,  a  substantial  saving  over  the  former 
method,  but  at  best  a  high  tax  on  the  profits.  About 
this  time  the  engineers  of  the  Holt  Manufacturing  Co., 
made  an  examination  of  the  problem  and  reported 
recommendations  which  have  proved  successful;  accord- 
ing to  Caterpillar  Times,  the  Holt  house  organ,  the  cost 
of  hauling  over  the  distance  of  97  miles  from  the  mine 
to  the  railroad  has  been  cut  to  $11.40  per  ton. 

The  haulage  system  adopted  provides  for  a  capacity 
of  1500  tons  of  ore  per  month.  The  route  from  the  mine  to 
the  railroad  at  camp  No.  1  is  divided  into  three  sections, 
as  fol'ows:  From  the  mine  to  Gap,  24  miles;  from  Gap 
to  the  bridge,  35  miles;  from  the  bridge  to  camp  No.  1, 
38  miles.  At  the  mid-point  in  each  section  a  relay  sta- 
tion has  been  established.  The  entire  distance  is  cov- 
ered by  caterpillar  No.  75  tractors,  hauling  wagon  trains 
in  pairs.  From  the  mine  two  tractors  with  24-in.  tread 
start  daily  for  Gap  with  trains  of  ore.  At  the  same 
time  from  Gap  two  more  tractors  with  20-in.  tread  start 
for  the  bridge  with  similar  trains.  Simultaneously  two 
tractors  drawing  empties  start  back  toward  the  mine 
from  Gap.  At  the  relay  station  midway  between  the 
mine  and  Gap,  the  four  tractors  meet,  each  having  trav- 
eled a  distance  of  12  miles.  Here,  relief  operators 
change  shifts  with  the  drivers,  and,  changing  tractors, 
on  account  of  the  tread  difference,  complete  the  trips 
i-espectively  to  Gap  and  to  the  mine.  The  same  schedule 
is  followed  in  each  of  the  three  sections,  the  loaded 
trains  being  passed  on  toward  the  railroad  and  the  emp- 
ties returned  to  the  mine.  Five  tractors  are  used  in 
each  section,  four  being  in  constant  service  and  one  in 
reserve.  The  men  work  10-hour  shifts  and  each  tractor 
works  three  shifts  per  day. 

The  success  of  this  enterprise  in  reducing  wagon  haul- 
age costs  to  a  figure  within  the  limits  of  profitable  oper- 
ation on  15%  copper  ore  should  add  materially  to  the 
potentialities  of  many  deposits  heretofore  neglected  on 
account  of  the  transportation  problem. 


British  Guiana  Bauxite 

The  British  government  is  now  taking  a  firm  stand 
with  regard  to  the  exploitation  of  the  bauxite  dis- 
coveries in  British  Guiana,  according  to  Empire  Trade 
Notes,  and  is  determined  that  the  first  call  on  th!s  min- 
eral, the  source  of  aluminum,  shall  be  reserved  for  the 
British  Empire.  The  British  Empire  Producers'  Organ- 
ization has  already  pointed  out  that  no  further  applica- 
tions for  bauxite  lands  in  British  Guiana  are  to  be 
granted  till  after  the  war.  But  it  appears  that  the 
government  has  gone  further  than  this.  A  portion  of 
the  bauxite  won  by  holders  licensed  before  the  above 
regulation  came  into  force  must  be  placed  at  the  dis- 
posal of  the  British  government  at  a  certain  price.  The 
government,  moreover,  reserves  the  right  to  limit  the 
export  to  countries  other  than  British,  and  at  its  dis- 
cretion to  prohibit  export  altogether.  A  large  export 
shipment  to  a  foreign  country  of  British  Guiana  bauxite 
won  by  a  company  in  which  foreign  interests  are  partly 
represented  was  recently  held  up.  This  determination 
to  conserve  in  the  future  the  mineral  wealth  of  the 
empire  for  the  empire  is  in  line  with  the  policy  of  the 
British  Empire  Producers'  Organization. 
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Chronology  of   Mining  for  November 

Nov.  3 — Announced  that  a  special  mining  regiment 
known  as  the  27th  Engineers  would  be  raised  by  volun- 
tarj-  enlistment. 

Nov.  5 — I.  VV.  W.  headquarters  raided  in  Tulsa,  Okla.. 
oil  fields  and  nine  members  arrested,  subsequent  to  the 
d.vnamiting  of  the  home  of  .1.  Edgar  Pew,  general  mana- 
ger of  Carter  Oil  Co. — Maximum  prices  approved  by 
the  President  for  cold-rolled  .steel,  wire,  tin  plate,  pipe, 
.sheets  and  .scrap,  as  agreed  upon  by  War  Industries 
Board  and  steel  producer.s — Embargo  at  two  Murray 
sampling  mills  of  Utah  Ore  Sampling  Co.  lifted. 

Xov.  6 — National  Fuel  Administrator  H.  A.  Garfield 
i.ssued  order  requisitioning  lO'^r  of  output  of  every  coal 
mine  in  United  States. 

Nov.  8 — Seventeen  I.  W.  W.  members  flogged,  tarred 
and  feathered  in  Tulsa,  Okla..  by  a  band  of  masked  men. 

Nov.  12 — Osage  Indian  Oil  leases  covering  area  of 
20,000  acres  sold. 

Nov.  15 — Law  regulating  manufacture,  sale,  storage 
and  use  of  explosives  became  effective,  F.  S.  Peabody 
being  appointed  to  take  charge  of  its  enforcement. — 
Report  that  United  States  Government  is  arranging 
with  silver  producers  of  this  country  for  purchase  of 
100,000,000  oz.  at  price  around  85  cents. 

Nov.  17 — Oliver  Iron  Mining  Co.  announced  that 
part  of  town  of  Hibbing,  Minn.,  will  be  removed  to 
facilitate  minin<=r  of  underlying  orebody. 

Nov.  18 — The  Mexican  government  during  this  week 
prohibited  any  new  denouncements  of  mining  claims. 

Nov.  20— In  Butler  County  oil  fields  of  Kansas,  50 
I.  W.  W.  workers  were  arrested  in  connection  with  labor 
troubles. 

Nov.  25 — Mexican  decree  issued  establishing  damage 
claim  bureaus  to  adjust  claims  arising  during  the  revo- 
lution. 

Nov.  26 — U.  S.  Government  attaches  all  tin  assaying 
over  99.75''r  stored  in  warehouses. 

Nov.  28 — President  Wilson  proclaimed  sundry  im- 
ports, including  many  metals  and  ores,  subject  to  license. 

Nov.  30 — Price  of  tin  at  New  York  jumped  to  88c. 
per  lb. — President's  Mediation  Commission  during  this 
week  announced  an  agreement  between  operators  and 
miners  in  Jerome  district  similar  to  one  made  in  Globe- 
Miami  and  other  Arizona  districts 


Ontario   Metalliferous   Production 

The  Bureau  of  Mines  of  Ontario  furnishes  the  follow- 
ing statistics  regarding  the  production  of  the  metal- 
liferous mines  and  works  of  Ontario  for  the  nine  month-^ 
ended  Sept.  30,  1917.  For  purposes  of  comparison, 
figures  for  the  corresponding  period  of  191ti  are  also 
given.  Notwithstanding  the  falling  off  in  the  output  of 
gold,  silver  and  copper,  the  aggregate  value  for  the 
nine  months  was,  according  to  the  report,  about  $2,000,- 
000  more  than  for  the  .same  period  in  19Ui.  High 
prices  for  silver,  copper  and  nickel  are  largely  re- 
sponsible for  this  increase. 

The  gold  output  for  the  first  nine  month.s  of  the  year 
was  about  20,000  o/,.  less  than  for  the  corresponding 
period  of  lOlfi.  Of  the  total  production,  the  Hollinger 
mine  yielded  161,702  oz. ;  Mclntyre,  59,779  oz..  and 
Dome,  58,978  oz.     Gold,  having  a  fixed  price,  was  the 


only  metal  which  did  not  share  in  the  general  advance. 
The  high  costs  of  labor  and  supplies  have,  for  the  time 
being,  lowered  the  rate  of  expansion  for  this  branch 
of  the  industry. 

Shipments  of  silver  from  various  important  mines 
were  as  follows:  Mining  Corporation  of  Canada,  3.- 
831,211  oz.;  Nipissing,  2,839.462  oz.;  Kerr  Lake,  1.- 
708,921  oz.;  Coniagas,  976,315  oz.;  O'Brien,  925,000  oz.; 
McKinley-Darragh-Savage,  775.566  oz. ;  Miller  Lake- 
O'Brien.  757.132  ounces. 

Production  of  nickel  and  copper  shows  that  the 
nickel  contents  of  the  mattes  for  the  nine  months  of 

SUM.M.VRY  OF  ONT.XRIO  MET.^LLIFEROl'S  PRODITTION. 
FIRST  NINE  MONTHS  OF   1917 

Qu.tnti  V 

Product                                                1916  '      1917 

Gold,  oz           363.955  343.490 

.Silver,  oz                16.203.091  15,236,002 

Cobslt  (metallic),  lb     ...    172.055  295.866 

Niekel  (metallio),  lb                17.435  166.921 

Niekel  oxide,  lb       .              54.152  10.831 

Cobalt  oxide,  lb                               378.732  276.769 

Other  cobalt  and  nickel  compounds,  lb .    .           57,026  276,217 

Mnlvbdenite,  lb     1 5.845  65,827 

Copper  ore.  tons            1.715  2.658 

Nickel  in  nintte.  tons     31.046  31.064 

Copper  in  matte,  tons      16.989  15.928 

Ire  ore  (exported),  tons      *.  98.757 

I'i-'  iron  from  domestic  ore,  tons ♦ 48,820 

Uad,  tons • ,    ,  540 

*  1916  fiiturp?  are  not  available. 

1917  were  a  little  larger  than  for  the  same  period  in 
1916,  but  the  copper  contents  were  about  1000  tons 
less.  The  International  Nickel  Co.'s  new  refinery  at 
Port  Colborne  is  well  under  way,  and  is  expected  to  be 
turning  out  refined  nickel  before  next  spring.  Th? 
mines  of  Sudbury  are  now,  and  have  been  for  some 
time,  working  at  maximum  capacity. 

The  iron  ore  and  pig  iron  statistics  show  that,  in 
addition  to  ore  exported,  138,808  tons  were  shipped  to 
Ontario  smelters.  Of  the  total  of  983,321  tons  of  ore 
smelted,  onl.v  93,536  tons,  or  9.5 '"r.  was  Ontario  ore. 
The  total  pig  iron  produced  was  513,232  tons,  as  com- 
pared with  501,410  tons  for  the  corresponding  period 
of  last  year. 


Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  August, 
September,  1917,  and  the  first  nine  months  of  the  year, 
are  reported  by  the  Department  of  Commerce  to  be  as 
follows : 


( >re  and  concentrates,  contents  

I'nrefined.  in  bars,  piin*.  etc  .. 

Refine*!,  bar*,  etc 

Old  and  xerap 

Plates  and  sheets 

Pines  and  tulx-s 

Wire,  except  insulated 

Conipiwition  metal,  copper  chief  \*nln( 


351.420 

444.684 

4.300.492 

2.017.838 

6.164.637 

''5733.812 

60.601.803 

789.430.395 

29,752 

4.347 

889.734 

I.h42.529 

2.817.476 

23.935.057 

2.289.320 

570.99« 

•5.642.574 

1.425.638 

667.310 

18.998.550 

8.400 

1.179,589 

•I.l87.9»h 

Total 
•  I-imirc, 


101.480.871       68,}04.04«    850.549.415 
(MTifKl  beainninn  .liil\   I 

The  weight  of  ore  exported  in  September  was  4472 
long  tons,  and  of  concentrates,  matte  and  regulus.  283 
long  tons. 

Imports  of  copper  in  August.  September  and  the 
first  nine  months  of  1917  were  as  follows: 

Sept 


r.K 


-.SepI 


ul  concentralrs.  coiitrnl«.., 
anil  re»ulil».  etc 
fiirrfinerl,  in  bars.  pins,  etr     .,., 
Rotined.  in  bars,  etc 
Old.  etc  .  (iir  renianidaeliirr 
Cotnp'wiliMO  nietnl.  ctpper  chief  ^ 

T..l»l 


\uir 

l.b 

11.814.430 

1.632.918 

14.546.504 

1.395.268 

464.068 

161   37* 


•  0.1)14.564       39.689.568     421.724.222 


Ore  imported  in  September  weighed  36,222  long  tons; 
concentrates,  12,976;  matte  and  regulus.  2631  Ion?  ton-". 
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Is  Gold  Mining  Necessary  During 

the  War  ? 

I  understand  that  there  is  a  movement  afoot  to  ask 
Government  officials  and  Congress  to  adjust  the  war  tax 
so  as  to  stimulate  gold  production  in  the  United  States. 
I  ask.  Is  this  action  wise?  Do  we  really  need  to  pro- 
duce gold  to  help  win  the  war?  Is  it  not  coal,  iron,  cop- 
per, lead,  spelter,  and  possibly  silver,  that  we  need?  Is 
it  not  better  that  our  gold  miners,  for  the  duration  of 
the  war  at  least,  engage  in  mining  those  things  that  we 
really  need? 

I  observe  that  the  president  of  the  Dome  Mines,  Ltd., 
has  issued  a  notice  to  the  stockholders  and  the  public 
stating  that,  on  account  of  the  high  cost  of  supplies  and 
the  difficulty  of  securing  labor,  their  mines  will  cease 
production  for  the  present. 

It  may  be  quoted  in  objection  to  my  point  that  Great 
Britain  is  doing  all  she  can  to  stimulate  gold  production 
in  the  Rand.  I  am  quite  willing  to  admft  the  senti- 
mental or  even  the  commercial  value  of  increasing  the 
gold  reserves  of  Great  Britain,  but  I  doubt  if  she  would 
encourage  the  production  of  that  metal  in  Great  Britain 
itself.  It  is  very  different  in  South  Africa  where  there 
is  an  organization  engaged  in  producing  gold  which  has 
no  other  industry  upon  which  it  can  fall  back,  but  in  the 
United  States  and  Canada  it  does  not  seem  to  me  that 
these  conditions  exist.  J.  Parke  Channing. 

New  York,  Dec.  3,  1917. 


Folly  of  Temporizing  with  the    - 
Saloon  Propaganda 

The  article  entitled  "Some  Observations  on  Arizona 
Strikes,"  by  Charles  F.  Willis,  which  appeared  in  the 
Journal  of  Oct.  13,  seems  to  be  the  first  direct  discussion 
appearing  in  this  magazine  of  what  the  working  classes 
consider  the  big  problem  of  the  time,  and  the  one  to  be 
fought  out  as  soon  as  the  present  squabbling  of  nation 
against  nation  is  over.  Remarks  about  the  usefulness  of 
the  saloon  inspire  me  to  state  how  the  question  appeals 
to  one  who  has  worked  among  the  miners  as  a  miner 
in  most  of  the  principal  mining  camps  of  the  continent, 
and  has  given  particular  thought  to  the  cause  and  rem- 
edy of  the  unrest  among  the  wage-earning  classes. 

Envy  the  Root  of  Social  Discontent 
Fundamentally  this  discontent  is  based  on  that  con- 
.spicuouF,  trait  of  human  nature,  envy.  We  resent  seeing 
another  person  have  what  we  would  like  to  have.  We 
see  him  sail  by  in  his  automobile,  and  cannot  under- 
stand why  he  should  have  one  and  we  not.  We  miners 
resent  that  the  college  graduate,  fresh  from  school,  so 
readily  passes  the  practical  miner,  and  that  as  oppor- 
tunities to  the  college  man  for  advancement  increase 
those  for  the  miner  decrease.  We  cannot  see  how  the 
man  with  the  fine  home  or  the  auto  got  these  things, 


and  we  feel  sure  that  all  the  learning  acquired  by  the 
college  man  at  school  is  not  really  as  valuable  as  our 
years  of  practical  experience.  We  only  know  that  we 
are  down  and  cannot  seem  to  get  up. 

In  past  generations  children  were  told  that  it  was 
proper  for  the  king  to  have  all  his  pomp  and  accommoda- 
tion, because  he  was  king.  It  was  natural  to  feel  that 
this  was  proper  and  even  to  feel  a  pride  in  him,  much 
the  same  as  we  now  feel  a  pride  in  our  splendid  public 
buildings.  The  landlord  should  ride  in  a  coach  because 
he  was  rich,  or  the  official  should  be  decked  out  and  ride 
because  of  his  position.  They  felt  no  resentment  be- 
cause the  class  to  which  they  belonged  had  its  limita- 
tions. There  was  no  class  preaching  that  these  more 
fortunate  ones  derived  their  superiority  from  the  sweat 
of  our  brows,  or  if  such  thoughts  were  expressed  we 
were  educated  to  think  otherwise.  If  some  of  the  pres- 
ent generation  were  old-fashioned  enough  to  attend 
Sunday  school,  we  were  probably  taught  that  envy  was 
a  sort  of  sin — or  at  least  we  learned  something  of  the 
folly  of  letting  it  breed  hate  against  those  more  fortu- 
nate. At  present  it  is  more  likely  that  children  hear  their 
parents  preach  the  injustice  of  existing  economic  condi- 
tions, so  that  their  first  idea  is  that  the  social  arrange- 
ment of  today  is  all  wrong.  In  recent  years,  particular- 
ly, we  have  been  told  from  street  C9rners  and  in  saloons 
that  the  rich  gained  their  wealth  by  dishonest  means, 
that  wealth  is  an  indication  of  theft,  and  that  the  poor 
laboring  man  has  been  robbed  to  feed  the  stockholder  of 
the  rich  corporations. 

Evil  Results  of  Appeals  to  Class  Hatred 
Why  this  recent  increase  of  unrest  among  hired 
labor?  Beginning  about  1906  and  1907  (thanks  to  the 
wave  of  prosperity  that  swept  the  country  at  that  time) 
a  few  magazine  writers  found  it  immensely  profitable  to 
exploit  a  field  of  literature  which  had  not  been  over- 
worked and  to  write  most  appealing  and  sensational 
tales  of  the  poor  laboring  class  being  downtrodden  by 
the  powerful  and  rich  classes  above.  Many  daily  papers 
were  quick  to  realize  that  the  subject  appealed  to  the 
mass  of  the  people.  There  was  enough  truth  mixed 
with  the  chaff  to  attract  the  average  person,  and  the 
ranker  the  chaff  the  greater  its  influence  upon  some  ele- 
ments. Then  there  are  politicians  always  seeking  to 
gain  votes  by  class  propaganda  and  at  this  particular 
time  it  seemed  as  if  every  type  of  politician  or  repre- 
sentative of  the  people  had  enlisted  in  the  trust-busting 
escapade. 

It  is  the  nature  of  many,  especially  among  the  more 
ignorant,  to  wish  to  be  convinced  that  those  things  are 
true  which  they  would  be  pleased  to  have  true,  but 
which  their  own  minds  realize  are  not  so.  The  weight 
of  statements  from  other  persons  finally  breaks  down 
their  personal  judgement,  and  they  chronically  force 
themselves  to  believe  what  they  do  not  want  to  hear  re- 
futed. Modern  socialistic  propaganda — pleasing  to  this 
type  of  mind,  conceived  and  promoted  by  those  who 
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know  better,  and  persisted  in  because  of  the  advantage 
in  it  to  themselves — is  the  root  of  the  present  unrest. 

Many  of  the  malcontents  do  not  read  the  current 
newspapers  at  all  and  those  who  do  not  receive  this 
balancing  influence  are  the  most  prejudiced  and  un- 
willing to  take  any  other  view  than  that  capital  is  the 
cause  of  all  suffering  and  poverty.  How  have  they 
reached  this  state  of  mind?  It  has  surprised  me  to  find 
so  many  miners  who  appear  intelligent,  good  workers, 
and  apparently  reasonable  in  most  things,  display  such 
a  lack  of  reason  when  it  comes  to  questions  of  social 
economics  or  politics  that  it  would  seem  impossible  to 
believe  that  such  ignorance  and  prejudice  could  exist. 
The  condition  shows  that  any  propaganda  can  convince 
the  masses  if  persisted  in  and  not  neutralized  by  cor- 
rective educational  influences. 

There  are  probably  more  politics  and  economics  taught 
in  the  saloon  than  anywhere  else,  and  it  is  all  of  the 
false,  socialistic  sort.  The  saloon-keeper  preaches  the 
doctrine  that  "the  dollar  is  round  and  made  to  go 
around."  Therefore,  spend  your  money,  boys;  and  if 
the  cursed  capitalist  were  only  made  to  do  the  same,  how 
much  happier  we  should  all  be!  The  more  men  it  takes 
to  do  a  job,  the  more  jobs  for  all  the  boys  and  th  ^ 
more  drinks  to  be  bought  every  evening.  Thus  the 
feeling  has  been  created  that  it  is  treason  to  his  class 
for  a  workman  to  do  more  than  the  least  possible. 

It  is  in  the  saloons  that  public  questions  are  dis- 
cussed most  often  by  the  workingman.  and  frequently 
elections  are  thus  won  or  lost.  Here  reason  is  at  the 
minimum  but  minds  are  receptive,  especially  to  the 
popular  clamor  that  all  should  share  wealth  equally,  and 
not  allow  the  fellows  who  never  come  out  among  the 
boys  to  get  it  all.  The  saloons  take  up  the  dirty  work 
which  the  periodicals  began  and  the  cheap  politician  is 
carrying  on,  each  spreading  lies  for  its  own  gain  or 
patronage.  Many  men,  lacking  sufficient  reason  to  dis- 
criminate, often  become  loyal  followers,  their  hatred  for 
the  upper  classes  and  their  general  discontent  becoming 
a  part  of  their  nature.  So  long  as  some  people,  smarter 
than  those  they  are  working  on,  can  benefit  themselves 
by  spreading  hate,  falsehoods  and  dissatisfaction,  one 
must  expect  growing  unrest  unless  this  influence  is 
balanced  by  education  along  opposing  lines. 

Proper  Educational  Work  Indispknsable 

If  these  are  the  causes,  what  is  the  remedy?  Educa- 
tion is  the  only  remedy.  First  the  periodicals  must 
run  dr>".  People  must  become  immune  to  the  incessant 
hammering  about  the  hardships  of  the  "poor  abused 
laboring  man."  The  papers  should  take  up  other  themes 
and  should  explain  the  real  causes  of  poverty  and  fail- 
ure, the  high  cost  of  living,  etc.,  which  it  has  been  so 
popular  to  lay  to  the  "trusts." 

Ft  is  hard  for  enlightened  persons  to  understand  how 
it  is  possible  to  deceive  so  many  of  the  people  all  of 
the  time  or  practically  all  the  people  so  much  of  the 
time;  how  questionable  publications  or  dishonest  propa- 
ganda can  make  headway  against  the  obvious  truth;  for 
we  are  not  permitted  to  observe  the  method  by  which 
public  sentiment  often  is  molded  for  some  one's  per- 
sonal gain.  We  feel  immune  from  that  sort  of  influenc. 
yet  none  of  us  is  wholly  free  from  it.  susceptibility  be- 
ing in  ratio  to  understanding  and  reasoning  power. 

Men  need  to  get  out  among  other  men,  not  only  of 
their  own  stamp,  but  of  other  classes  who  may  look  at 


matters  from  different  viewpoints.  Here  is  the  good 
and  the  bad  of  the  saloon.  Men  get  together  and  ex- 
change ideas  in  the  saloon,  but,  after  all,  they  are  all  of 
a  type.  Only  one  class  patronizes  these  resorts  to  any 
extent.  Here  mental  attitudes  of  the  most  vicious  sorts 
are  cultivated  and  minds  are  filled  with  false  impres- 
sions. The  saloon  may  be  a  temporary  relief  to  the 
troubled  mind,  but  it  is  the  breeder  of  chronic  disease. 
To  close  the  saloon  will  not  change  the  mental  attitude 
of  the  old  patrons  who  spent  evening  after  evening  tell- 
ing how^  the  big,  brutal  company  was  getting  rich  out 
of  the  sweat  of  their  brows,  but  it  will  stop  the  poison- 
ing of  new  minds.  Young  men  growing  up  will  have 
a  chance  to  see  things  as  they  are.  Their  ambition  will 
not  be  sapped  by  drunkenness.  Their  time  and  money 
will  be  spent  in  less  demoralizing  recreations.  If  not 
baseball  or  other  athletics,  there  is  the  bicycle,  the 
motor-cycle  and  the  automobile. 

Many  Substitutes  for  the  Saloon 

Mr.  Willis  is  afraid  there  can  be  no  substitute  for 
the  saloon.  To  feel  that  this  is  the  best  place  the  miner 
can  enjoy  his  evenings,  simply  because  this  is  the  way 
he  has  been  spending  them,  is  to  shut  one's  eyes  to  all 
the  possibilities  open  to  him.  There  is  the  home,  with 
books  and  magazines;  social  association  with  his  neigh- 
bors; the  club;  the  church;  the  soft-drink  and  ice- 
cream parlor;  the  movie  show;  the  community  house; 
athletic  attractions ;  the  garden,  or  a  little  travel.  If  a 
man  is  married  the  home  deserves  about  all  the  spare 
time  he  has.  If  he  is  not  married  and  has  no  motor- 
cycle or  automobile  or  other  affinity,  there  are  generally 
as  many  unmarried  females  looking  for  men  as  there 
are  men  looking  for  female  companionship.  Only  de- 
generate specimens  of  humanity  need  become  depend- 
ent on  the  saloon,  and  it  is  not  worth  while  to  poison  the 
whole  for  the  sake  of  allowing  these  to  continue  in  their 
favorite  element. 

In  the  opinion  of  one  who  has  studied  the  miners  from 
first  hand  for  the  last  10  years  the  yellow  journal,  the 
saloon,  and  the  cheap  politician  are  the  causes  of  the 
present  unrest.  Th^  removal  of  one  or  two  of  these  con- 
ditions will  gradually  bring  about  a  more  healthy  .state 
as  new  generations  take  the  places  of  the  elements  now- 
infused  with  the  more  rabid  socialistic  notions.  The 
better-educated  class  should  do  something  to  counter- 
balance the  effect  of  self-seeking  agitators. 

A  Technical  Miner. 

Hibernia,  N.  J.,  Nov.   15,   1917. 


Engineer    .•\rtillerymen 

I  would  like  to  call  attention  to  two  exceptionally  com- 
prehensive hooks  on  field  artillery  drill  and  fire  prac- 
tice that  are  available  either  by  purchase  or  from  the 
Carnegie  libraries.  Any  engineer  who  is  not  subject 
to  draft  but  who  may  be  before  the  war  is  over  can 
put  in  his  spare  time  studying  these  books  to  advantage 
and  with  interest.  The  hooks  are  of  1917  publication 
and  up  to  date.  They  are  "Drill  and  Service  Regula- 
tions for  Field  Artillery"  by  the  Chief  of  Staff,  pub- 
lished by  the  Military  Publishing  Co.,  42  Broadwa.v. 
New  York;  and  "Field  Artillery  Detail,"  by  Moretti  and 
Danford.  published  by  the  Yale  University  Prea.s. 

New  York,  Dec.  4.  1017.  H.  W.  KiTSON. 
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Cage  Chairs  for  Shaft  Landings 

By  W.   F.   Fancy* 

In  a  development  which  had  to  be  carried  on  through 
winzes,  owing  to  the  nature  of  the  formation,  because 
there  was  not  enough  hoisting  to  warrant  a  cage  tender 
the  chairs  shown  in  the  illustration  were  designed  pri- 
marily for  the  collar  of  the  winze.  The  arrangement 
indicated  calls  for  a  spring  bolted  to  one  of  the  wall 
plates  below  the  collar  set.  This  spring  is  under  con- 
stant tension  and  is  fastened  to  a  connecting  rod, 
which  is  bolted  to  the  operating  lever  at  the  landing 


Section     A-A  Front      Elevation 

i'a<;e  chair.s  for  .<5Haft  collar 

station.  The  chairs  proper  consist  of  two  pairs  of  sup- 
porting arms,  each  pair  keyed  to  a  shaft  which  is  linked 
to  the  connecting-rod.  When  the  cage  is  resting  on 
the  chairs,  the  entire  weight  is  taken  by  the  four  sup- 
porting arms,  which,  in  turn,  are  supported  by  iron 
plates  resting  on  false  wall-plates  so  that  the  remainder 
of  the  mechanism  is  released  from  all  unnecessary 
strain.  With  the  operating  lever  in  its  natural  posi- 
tion, the  tension  of  the  spring  throws  the  connecting- 
rod  down  and  forces  the  chairs  "out"  into  the  shaft. 
When  the  cage  is  hoisted,  it  will  pass  through  the  chairs, 
but  on  lowering,  the  chairs  will  have  to  be  thrown  "in" 
from  the  shaft  before  the  cage  can  be  lowered  beyond 
the  collar.  This  latter  operation  is  performed  by  push- 
ing down  the  lever. 

•Mine  Captam,   Lake  Jiine.  Cobali.  Ont. 


These  chairs  have  been  in  use  at  the  Lake  mine, 
Ontario,  for  months  and  are  giving  excellent  satisfac- 
tion. By  means  of  a  cable  leading  from  the  lever  over 
a  small  sheave  to  the  hoist  room,  the  hoistman  can 
withdraw  the  chairs  from  the  shaft  when  necessary. 
While  this  method  has  not  been  tried  out  on  inter- 
mediate levels,  it  should  be  simple  to  reverse  the  spring 
and  produce  an  opposite  action  of  the  chairs  which 
would   keep   them    "in"    instead    of    "out." 


An  Improved  Water  Tank  for 
Machine  Drills 

The  common  form  of  tank  for  supplying  water  to  ma- 
chine drills  may  be  improved  by  a  simple  alteration 
that  makes  the  water  supply  to  the  drill  hole  more 
effective  in  blowing  out  the  sludge.  In  ordinary  oper- 
ation when  the  tank  is  filled  with  water  and  the  drill 
running  the  air  pressure  in  the  tank  forces  the  water 
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W.\TER    TANK    FOR    MACHINE    DRILLS 

through  the  water  hose  to  the  drill  and  into  the  drill 
hole.  While  the  water  is  effective  in  allaying  dust  and 
will  wash  out  holes  in  hard  ground  which  point  upward, 
the  pressure  is  not  strong  enough  to  clean  downward- 
pointing  holes,  or  holes  in  ground  that  makes  a  sticky 
sludge.     To  remedy  this,  a  simple  change  was  made. 
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which  works  satisfactorily  and  is  shown  in  the  accom- 
panying illustration.  A  .,^-in.  hole  was  drilled  in  the 
water-feed  pipe  above  the  highest  water-level,  so  that  a.s 
the  air  pressure  is  applied  to  the  tank,  bubbles  of  air 
enter  the  water  as  it  passes  through  the  pipe  to  the 
drill.  These  bubbles  of  air  burst  when  they  reach  the 
bottom  of  the  drill  hole  and  the  mixture  of  air  and 
water  is  more  effective  in  throwing  the  sludge  out  of 
the  hole  than  the  water  alone.  The  hole  in  the  water 
pipe  must  be  small  in  order  not  to  admit  too  much  air, 
which  would  reduce  the  pressure  on  the  water. 


Two-Ton  Car  and  Tipple 

A  car  of  unusual  shape  is  used  with  a  tipple  at  one 
of  the  mines  in  the  Southeast  Missouri  disseminated- 
lead  district,  where  the  cars  are  loaded  in  the  stopes 
by  Myers-Whaley  underground  electric  shoveling  ma- 
chines and  trammed  by  mule  to  a  storage  pocket.  The 
cars  are  heap-loaded  to  maximum  capacity,  hold  from 
IJ  to  2  tons  of  crude  ore,  and  are  equipped  with  Whitney 
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SELF-Dl'MriNO   TIPPLE    AND    MIVE    CAR 

Wonder  roller  bearing."*.  Track  is  ."^O-in.  gage,  with 
.30-lb.  rail.  The  car-bo.x  bottom  i.-i  set  rigidly  to  the 
journals,  the  wheels  l>eing  sunk  into  shoulders  at  the 
side.s  of  the  car  bottom  in  order  to  gain  greater  ca- 
pacity. The  siflfs  of  the  car  are  in  the  shape  of  a 
right-angle  triangle,  as  shown  in  the  accompanying 
sketch.  At  abH)ut  the  center  of  the  hypothenuse  a  gate 
with  triangular  sides  is  hinged,  which,  when  closed, 
forma  the  front  and  sides  of  the  head  end  of  the  car. 
A  large  round-iron  loop  or  yoke  is  riveted  to  the  top  of 


the  car  gate,  the  purpose  of  which  is  to  engage  a  hook 
suspended  from  an  eyebolt  in  the  roof  above  the  tipple. 
The  tipple  consists  of  two  U-shaped  flat  iron  bars 
rounded  to  engage  both  wheels  on  each  side  of  the  car 
and  is  pivoted  directly  below  the  rail  bar  by  an  axle  set 
in  journal  boxes  resting  on  stringers.  The  lower  end 
of  the  U  forming  the  track  of  the  tipple  is  made  suffi- 
ciently long  to  preser\-e  a  normal  position  with  respect 
to  the  track  when  empty  and  rests  upon  a  tie  at  the 
extremity  of  the  car  track.  The  cars  are  run  into  the 
tipple  at  a  fair  rate  of  speed,  the  mule  stepping  to  one 
side  after  being  unhitched  and  the  car  being  braked  by 
means  of  a  sprag.  As  the  loaded  cars  enter  the  tipple 
the  gate  loop  passes  over  the  hook  and  the  center  of 
gravity  of  the  car  moves  beyond  the  axle  of  the  tipple, 
causing  it  to  overbalance  with  the  car,  thereby  raising 
the  gate  and  discharging  the  contents  into  the  pocket. 
The  angle  of  dump  is  governed  by  a  bumper  timber  set 
below  the  outer  end  of  the  tipple  at  the  required  dis- 
tance. The  discharged  car  and  tipple  remain  ii)  the 
position  of  dumping  until  righted  by  hitching  the  mule 
to  the  rear-end  coupling  and  drawing  the  car  and  tipple 
back  to  a  normal  position.  The  suspended  hook  is  re- 
turned to  its  normal  position  by  a  coil  spring  attached 
to  it  by  a  clamp  and  to  the  roof  by  an  eyebolt.  The 
spring  prevents  the  hook  from  slipping  out  of  the  gate 
yoke  while  dumping.  Cars  are  dumped  in  this  manner 
with  considerable  rapidity  and  have  the  advantage  of  a 
large  capacity  for  the  weight  of  the  car,  its  track  gage 
and  the  amount  of  head-room  available  at  the  discharge 
belt  of  the  power  shovel 


Safety  Car  Stop 


A  car  stop  that  has  been  found  convenient  for  use  on 
steep  grades  in  the  Alberta  district.  Canada,  is  de- 
scribed by  M.  Cranston  in  Coal  Age.  Occasionally 
loaded  cars  will  bump  against  the  stop,  and  on  certain 
types  of  stops  when  the  trip  does  this  it  is  necessarj' 
to  push  them  back  again,  in  order  to  secure  sufficient 
room  to  open  the  stop  block  and  pass  the  trip  over  the 


CAR    STOP    FOR    USE    OX    HE.WY    GRADES 

knuckle.  With  the  stop  shown  in  the  illustration,  this 
labor  is  avoided,  since  by  simply  turning  the  bar  to  the 
right  and  pulling  the  block  over  by  the  ring,  clear  of 
the  rail,  the  trip  is  released. 

The  stop  is  made  of  li-in.  steel  bar  working  in  a 
sleeve  secured  to  the  ties.  A  bolt  is  fastened  in  the 
block  near  the  ring  to  prevent  the  bar  going  over  too 
far.  This  safety  stop  is  quite  simple  in  construction  and 
can  be  made  from  material  that  could  not  be  utilized 
for  any  special  work. 
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Immediate  war  upon  Austria  was  asked  by  the  Presi- 
dent in  his  message  to  Congress  which  reopened  at 
noon  on  Dec.  3.  The  budget  for  the  fiscal  year  1919 
was  presented  by  Secretary  McAdoo  to  both  Houses 
upon  reassembling  and  is  estimated  at  ISA  billions.  The 
stamp  and  parcels-post  taxes  imposed  by  the  War- 
Revenue  Act  became  affective  Dec.  1.  By  order  of  the 
President,  the  importation  of  many  articles  will  here- 
after be  subject  to  license.  In  an  effort  to  ease  the  coal 
situation,  producers  throughout  the  country  have  been 
asked  by  the  Fuel  Administrator  to  give  priority  to 
orders  for  coal  for  plants  doing  Government  and  other 
essential  work;  the  price  of  anthracite  has  been  ad- 
vanced 35c.  per  ton  by  the  President.  The  railroad 
brotherhoods  and  railway  telegraphers  have  made  spe- 
cific demands  on  the  roads  for  wage-increases,  the 
former  requesting  an  answer  by  the  end  of  December. 

In  France,  a  German  counter-attack  south  of  Cambrai 
regained  a  small  part  of  the  ground  lost,  the  British  forces 
retiring  from  Masnieres.  Berlin  claims  4000  captured  in 
the  operation.  The  Allied  war  council  held  in  Paris  has 
concluded  its  deliberations.  The  Italians  stand  fast  on  the 
Piave,  but  a  greater  Teuton  offensive  is  expected.  The 
Bolsheviki  have  met  with  partial  success  in  their  en- 
deavors to  bring  about  an  armistice  on  the  Russian 
front,  and  have  published  what  is  alleged  to  be  Italy's 
treaty  with  the  Allies,  giving  the  terms  upon  which  she 
entered  the  war. 


Stamp  Taxes  of  War-Revenue  Act 
Now  Operative 

The  new  stamp  taxes  imposed  by  the  War-Revenue 
Act,  including  those  on  parcel-post  packages,  became 
effective  on  Dec.  1.  The  documents  affected  by  the  new 
taxes  are  as  follows:  Bonds  of  indebtedness,  deben- 
tures, or  certificates  of  indebtedness;  bonds  of  indem- 
nity and  surety;  capital  stock  issues;  capital  stock 
sales  or  transfers;  produce  sales  on  exchanges  or 
boards  of  trade;  drafts  or  checks  payable  otherwise 
than  at  sight  or  on  demand ;  promissory  notes ;  convey- 
ances, deeds,  instruments  conveying  lands,  tenements, 
r  other  realty;  entry  of  goods  at  Custom  House;  en- 
try for  withdrawal  of  goods  from  Customs  bonded  ware- 
house; passage  tickets;  proxies;  and  powers  of  at- 
torney. Parcel-post  packages  on  which  the  po.stage 
amounts  to  2.5c.  or  more  are  subject  to  a  tax. 

The  new  documentary  .stamps  may  be  purchased  from 
the  Collectors  of  Revenue  of  the  various  districts,  and 
in  due  time  will  be  on  sale  at  post  ofices  and  at  the 
various  banks  designated  as  United  States  depositaries. 

Proper  cancellation  of  a  stamp  is  thus  described: 
Whenever  an  adhesive  stamp  is  used  for  denoting  any 
tax,  the  person  using  or  affixing  same  shall  write  or 
stamp,  or  cause  to  be  written  or  stamped  thereupon,  the 
'nitials  of  his  or  its  name,  and  the  date  upon  which 
Ih?  stamp  is  attached  or  used.     If  the  stamp  is  of  the 


value  of  10c.  or  over,  three  parallel  incisions  with  a 
sharp  instrument  should  also  be  made  lengthwise  so 
that  the  stamp  may  not  again  be  used.  Proper  perfora- 
tions are  permissible  in  lieu  of  the  incisions  men- 
tioned. The  penalty  provided  for  violation  of  the  law 
is  a  fine  of  not  less  than  $100  for  each  offence. 

The  War-Revenue  Act  wa  •.  approved  by  the  President 
on  Oct.  3.  Some  of  the  taxes  provided  for,  including 
those  on  hard  and  soft  drinks,  incomes  and  excess 
profits,  have  been  in  effect  since  that  date.  Many  others 
directly  touching  the  majority  of  persons  became  ef- 
fective on  Nov.  1  and  postage  rates  on  letters  and  cards 
were  advanced  on  Nov.  2  pursuant  to  the  law.  Except 
for  the  increased  rates  on  second-class  mail,  postponed 
until  July  1  next,  the  entire  act  is  now  in  operation. 
Samuel  Untermyer,  of  New  York;  John  Barton  Payne, 
of  Chicago,  and  A.  A.  Ballantine,  of  Boston,  have  been 
appointed  legal  advisers  to  the  Commissioner  of  Internal 
Revenue  in  connection  w^th  the  War-Revenue  Act.  They 
will  serve  without  compensation. 


Industrial  Unrest  in  Great  Britain 

The  report  of  the  British  Commission  of  Inquiry  into 
Industrial  Unrest,  which  has  been  reproduced  in  a  bul- 
letin of  the  U.  S.  Department  of  Labor,  emphasizes  as 
the  leading  cause  of  discontent  the  fact  that  the  cost  of 
living  has  increased  disproportionately  to  the  advance 
in  wages  and  that  food  distribution  is  unequal.  An- 
other cause  regarded  as  particularly  serious  is  the  re- 
striction of  personal  freedom  under  the  Munitions  of 
War  Acts,  by  which  workmen  have  been  tied  up  to  par- 
ticular factories  and  have  been  unable  to  obtain  wages 
in  proportion  to  their  skill;  in  many  cases  the  .skilled 
man's  wages  were  less  than  those  of  the  unskilled.  The 
requirement  of  leaving  certificates  was  reported  as  one 
of  the  chief  causes  of  dissatisfaction,  but  this  restric- 
tion has  been  abolished  by  an  order  of  the  Minister  of 
Munitions,  and  any  munitions  worker  may  now  leave  his 
present  employment  for  other  war  work  by  giving  a 
week's  notice,  or  such  longer  notice  as  is  provided  for 
in  his  existing  contract  of  service. 

Dilution  of  labor  and  lack  of  confidence  in  the  govern- 
m.ent  growing  out  of  the  surrender  of  trade-union  cus- 
toms and  the  fear  that  promises  regarding  the  restora- 
tion of  pre-war  conditions  will  not  be  kept,  are  given 
special  attention.  It  is  stated  that  the  irritation  caused 
by  the  withdrawal  of  the  trade-card  scheme  under  the 
Military  Service  Acts  has  subsided,  but  there  remains 
much  anxiety  regarding  the  working  of  the  schedule  of 
protected  occupations.  All  the  reports  refer  to  the  lack 
of  coordination  between  government  departments  in 
dealing  with  labor,  and  considerable  complaint  on  ac- 
count of  the  delay  in  dealing  with  disputes  and  the  dif- 
ficulty of  securing  prompt  awards  is  reported. 

Other  causes  of  unre.st,  such  as  inadequate  housing, 
liquor  restrictions,  and  industrial  fatigue,  are  men- 
tioned as  acute  in  some  districts.    Mention  is  also  made 
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of  lack  of  proper  organization  among  the  unions,  in- 
considerate treatment  of  women  as  regards  wages,  delay 
in  granting  pensions  to  soldiers,  and  inadequacy  of  com- 
pensation under  the  Workmen's  Compensation  Act. 

The  Commissioners  recommend  that  there  should  be 
an  immediate  reduction  in  food  prices,  the  increased 
cost  of  food  to  be  borne  to  some  extent  by  the  govarn- 
ment,  and  that  there  should  be  a  better  system  of  dis- 
tribution. The  necessity  of  reducing  hours,  readjusting 
wages  to  a  fairer  basis  for  skilled  as  against  unskilled 
workmen,  the  fuller  use  of  trade-union  machinery,  and 
renewal  by  the  government  of  the  declaration  that 
trade-union  rights  and  privileges  v.hich  have  been  in- 
terfered with  en  account  of  the  war  shall  be  restored 
after  the  war,  are  insisted  upon.  The  establishment  of 
industrial  councils  for  each  of  the  organized  trades  is 
strongly  urged,  such  councils  to  be  composed  equally  of 
employers  and  employees.  Regarding  the  settlement  of 
disputes,  various  suggestions  are  offered,  to  the  effect 
that  one  central  authority  should  be  constituted,  that 
local  arbitration  tribunals  should  be  formed,  that  local 
commissioners  with  technical  knowledge  to  settle  dis- 
putes should  be  appointed,  and  that  workshop  commit- 
tees should  be  established.  It  is  also  recommended  that 
when  an  agreement  is  drawn  up  between  representatives 
of  employers'  federations  and  trade-unions  it  should  be 
binding  on  all  in  the  trade  concerned. 


the  request  of  the  Fuel  Administrator  is  honored.  In 
some  cases  it  is  possible  that  the  coal  operators  in  ac- 
ceding to  Dr.  Garfield's  request  will  fail  to  fulfill  some 
of  their  contracts  to  the  industries  not  included  in  the 
preferential  list.  They  will  be  safeguarded  against 
liability,  however,  since  their  action  will  be  at  the  in- 
stance of  a  Government  agency. 


Embargo  Placed  on  Imports 

By  proclamation  of  the  President  on  Nov.  28  an  em- 
bargo was  placed  on  the  import  of  many  articles  into 
the  United  States  except  under  license  granted  by  the 
War  Trade  Board.  Among  the  number  are  included  the 
following : 

Antimony,  antimony  ore,  or  any  chemical  extracted  there- 
from; asbestos,  balata.  chrome,  chrome  ore,  or  any  ferro- 
alloy or  chemical  extracted  therefrom;  cobalt,  cobalt  ore,  or 
my  ferroalloy  or  chemical  extracted  therefrom;  industrial 
diamonds,  all  ferroalloys,  gutta  joolatong,  gutta  percha, 
gutta  siak,  iridium,  manganese,  manganese  ore,  or  any 
ferroalloy  or  chemical  extracted  therefrom ;  mica,  molyb- 
denum, molybdenum  ore,  or  any  ferroalloy  or  chemical  ex- 
tracted therefrom;  naxos  emery  and  naxos  emery  ore, 
nickel,  nickel  ore,  matte,  or  any  ferroalloy  or  chemical  ex- 
tracted therefrom;  sodium,  potassium,  or  calcium  nitrates, 
eptical  glass,  platinum,  plumbago,  pyrites,  rubber,  raw, 
reclaimed,  waste  or  scrap;  scheelite,  spiegeleisen,  tin  in  bars, 
blocks,  pigs,  or  grain,  or  granulated;  tin  ore  and  tin  concen- 
trates, or  any  chemical  extracted  therefrom;  titanium, 
titanium  ore,  or  any  ferroalloy  or  chemical  extracted  there- 
from; tungsten,  tungsten  ore,  or  any  ferroalloy  or  chemi- 
cal extracted  therefrom;  vanadium,  vanadium  ore,  or  any 
ferroalloy  or  chemical  extracted  therefrom;  and  wolframite. 

Priority  Asked  for  Coal  Needed  for 
Essential  Industries 

Request.'*  have  been  sent  out  by  the  U.  S.  Fuel  Ad- 
ministration to  5000  operators  representing  virtually 
all  of  the  coal  productim  of  the  country,  except  that 
of  the  Rocky  Mountain  region,  asking  them  to  give  pref- 
erence for  "0  day.s  on  all  shipments  for  Government  ac- 
count, railway  fuel,  domestic  requirements,  public  utili- 
ties, munition  plant.s,  .steel  plant.s,  byproduct  coke  ovens 
and  tidewater  shipments  to  New  England.  This  in 
efTect  is  a  curtailment  of  coal  shipments  to  the  less  es- 
sential industrie.s.  says  the  Sun.  The  filling  of  con- 
tracts will  begin  with  the  industries  named.  The  others 
will  have  to  wait  until  the  war  needs  are  satisfied,  if 


Eastern  Railroads  Pool  Tracks 
and  Equipment 

The  committee  appointed  by  the  Railroads'  War 
Board  to  put  into  operation  the  plan  to  pool  tracks 
and  equipment  of  Eastern  railroads  for  the  period  of 
the  war  took  ri.dical  action  to  facilitate  transportation 
at  its  first  meeting  on  Nov.  28,  according  to  the  Times. 

Orders  were  issued  affecting  the  various  railroads 
operating  in  the  territory  east  of  the  Mississippi  and 
north  and  south  of  the  Ohio  and  Potomac  Rivers  as 
follows : 

To  embargo  immediately  the  shipment  of  all  export  steel 
billets,  bars,  plates,  scrap  and  pig  iron,  except  that  intended 
for  the  use  abroad  of  the  U.  S.  Government. 

To  divert  all  through  freight  which  wou'd  normally  pass 
through  the  congested  Pittsburgh  gateway  between  the  East 
and  the  West  to  the  railroads  north  and  south  of  that 
distrift. 

To  discontinue  the  Pennsylvania's  fast  New  York-Chicago 
train,  the  Broadway  Limited,  effective  Dec.  1. 

To  suspend  immediately  the  running  of  fast  freight  lines. 

To  furnish  only  box  and  stock  cars  for  team  track  loading 
of  coal. 

Denial  that  the  proposed  plan  of  operation  contem- 
plated a  pooling  either  of  traffic  or  earnings  was  made 
by  Fairfax  Harrison,  chairman  of  the  Railroads'  War 
Board,  who  explained  that  what  the  roads  are  attempt- 
ing to  do  is  not  a  violation  of  the  Interstate  Commerce 
Law  inasmuch  as  it  is  only  a  partial  pool  of  their 
physical  facilities. 

"We  have  merely  arranged  for  the  use  of  physical 
facilities  in  common  at  places  and  to  the  extent  neces- 
sary to  enlarge  sufficiently  the  capacity  of  the  Eastern 
railways,"  said  Mr.  Harrison.  "If  the  word  'pool'  is 
applicable,  what  we  have  partially  pooled  are  the  physi- 
cal facilities." 

Effect  of  the  War  on  Manufacturing 

The  effect  of  three  years  of  war  upon  the  manufactur- 
ing industries  of  the  United  States  can  now  be  meas- 
ured, in  some  degree  at  least,  by  official  data  which  ren- 
der possible  comparison  of  conditions  in  1917  with 
those  of  1014.  An  analysis  by  the  National  City  Bank 
of  New  York  of  figures  of  export  of  manufactures  com- 
pared with  those  of  1914  indicates  a  wonderful  develop- 
ment in  the  exports  and  evidently  a  large  growth  in 
the  manufacturing  industries  of  the  country  in  that 
short  period.  Manufactures  exported  in  the  first  nine 
months  of  1917.  for  which  figures  are  now  available, 
are  more  than  four  times  as  great  in  value  as  in  the 
same  months  of  1914.  Finished  manufactures  ready  for 
consumption  exported  in  the  nine  months  ended  Septem- 
ber. 1917.  amount  to  $2.0C.^.OOO,000.  again.st  $466,000.- 
000  for  the  same  months  of  1914.  Manufactures  for  use 
in  manufacturing  are  $957,000,000.  against  $262,000.- 
000  in  the  corresponding  months  of  1914.  Thus  the 
total  of  manufactures  exported  in  the  first  nine  months 
of  1917  is  $.•^.020,000,000.  against  $728,000,000  for  the 
corresponding  1914  period. 
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While  this  large  increase  occurs,  to  a  considerable  ex- 
tent, in  strictly  war  material,  it  also  applies  to  a  large 
proportion  of  the  classes  of  goods  produced  by  our  man- 
ufacturers. No  official  census  of  manufactures  in  the 
United  States  has  been  taken  since  1914,  but  the  large 
increase  in  production  is  illustrated  not  only  by  the  in- 
creased imports  of  manufacturing  material  and  in- 
creased exports  of  manufactures,  but  also  by  the  fact 
that  the  quantity  of  pig  iron  produced  in  the  country  in 
the  eight  months  ended  with  August,  1917,  was  25,660,- 
OOOtons,  against  16,355,000  tons  for  the  same  months  of 
1914,  and  that  the  quantity  of  cotton  used  by  the  fac- 
tories of  the  United  States  has  increased  approximately 
25%  in  the  same  period  indicates  that  the  actual  quan- 
tity of  manufactures  turned  out  }ias  enormously  in- 
creased, while  the  advance  in  prices  has  still  further 
increased  the  total  value  of  the  output  as  compared  with 
the  pre-war  period. 


Navy  Releases  Seized  Tin 

Protests  of  canners  against  the  recent  act  of  the  Navy 
Department  in  commandeering  all  tin  in  New  York 
warehouses  have  been  met  with  promises  that  the  tin 
would  be  released.  The  canners  were  backed  by  the 
Department  of  Commerce,  which  maintained  that  es- 
sential industries  would  be  handicapped  seriously  by 
lack  of  the  metal,  particularly  food-canning  factories. 

The  American  Iron  and  Steel  Institute,  designated  by 
the  War  Trade  Board  as  consignee  of  all  imported  tin, 
will  endeavor  to  obtain  another  supply  for  the  Navy's 
needs,  and  in  future  the  Navy  will  look  to  an  institute 
sub-committee  for  tin  needed  in  naval  construction.  It 
was  said  this  agreement  would  put  the  tin  supply  of  the 
entire  country  under  centralized  control,  thereby  assur- 
ing allotments  to  Government  departments  and  private 
individuals  on  an  equitable  basis.  Further  easing  in 
the  visible  supply  of  the  metal  is  expected  to  result  soon 
from  cable  negotiations  now  being  carried  on  by  the 
Department  of  Commerce  with  London,  seeking  the 
release  of  approximately  3500  tons  of  tin  purchased  by 
American  firms,  but  which  had  been  held  up  by  the 
British  committee  regulating  exports  of  the  metal. 


Put  Electric  Roads  on  War  Footing 

The  American  Electric  Railway  Association  has  an- 
nounced the  creation  of  a  war  board  to  operate  the 
electric  railways  of  the  country,  especially  suburban  and 
interurban  lines,  during  the  war  in  cooperation  with  the 
steam  roads.  The  Railroads'  War  Board,  in  charge  of 
the  war  operation  of  the  steam  lines,  has  suggested  that 
the  electric  lines  can  do  much  good  in  supplementing  the 
transportation  service  of  the  steam  lines  by  extending 
their  freight  hauling,  especially  in  the  carrying  of  food 
from  farms  to  cities. 

The  steam  roads  have  also  announced  an  approaching 
material  further  curtailment  of  passenger  trains,  and  it 
is  the  intention  of  the  electric  railways  to  replace  the 
service  of  curtailed  local  trains.  The  steam  roads  have 
supplied  the  Government  with  a  list  of  some  400  or 
500  nonessential  commodities  for  embargo,  and  the  elec- 
tric lines  believe  they  will  be  able  to  handle  some  of  this 
business. 

There  are  41,000  miles  of  electric  railway  in  the 
United  States,  of  which  16,000  is  interurban.    It  is  this 


latter  of  which  the  greatest  use  will  be  made  in  in 
creasing  the  transportation  facilities  of  the  Government. 
It  is  the  purpose  of  the  managers  of  the  electric  roads 
to  arrange  with  the  steam  roads  a  system  of  interchange 
of  traffic,  and  it  is  understood  that  the  steam  roads  are 
ready  and  willing  to  enter  into  such  an  agreement.  C. 
Loomis  Allen,  ex-president  of  the  American  Electric 
Railway  Association,  has  been  named  director  of  the 
association's  war  board. 


Must  Not  Handicap  American  Vessels 

"The  removal  of  all  inequalities  and  injustices  from 
the  American  navigation  system,  enabling  American 
shipping  to  maintain  itself  upon  an  equitably  competi- 
tive basis  with  other  nations,  with  due  regard  to  Amer- 
ican standards  of  living  and  compensation,  is  absolutely 
essential  to  the  permanency  of  the  forthcoming  rehabili- 
tation of  the  American  merchant  marine,"  asserts  the 
National  Foreign  Trade  Council  in  a  re.solution  submit- 
ted to  the  U.  S.  Shipping  Board.  Accompanying  the 
resolution  is  a  report  prepared  by  the  council's  com- 
mittee on  merchant  marine,  and  signed  by  James  A. 
Farrell.  chairman  of  the  council,  and  president  of  the 
United  States  Steel  Corporation,  and  P.  A.  S.  Franklin, 
president  of  the  International  Mercantile  Marine  Co. 
Edward  N.  Hurley,  chairman  of  the  Shipping  Board,  is 
a  member  of  the  council. 

The  report  calls  attention  to  the  fact  that  six  months 
after  the  proclamation  of  peace  the  emergency  powers 
delegated  to  the  Pi-esident  end,  and  that  five  years  after 
the  end  of  the  war  all  operation  of  merchant  vessels  by 
the  Emergency  Fleet  Corporation  must  cease.  There- 
after the  Shipping  Board  "may  sell,  lease,  or  charter" 
Government  vessels  to  private  citizens,  and  must  not 
undertake  their  operation  through  Government  agencies 
until  after  a  bona  fide  effort  to  secure  their  operation 
through  private  enterprise  has  failed.  The  report  con- 
tinues: 

"The  question,  when  peace  comes,  will  be  of  opera- 
tion rathe^  than  of  provision  of  more  ships.  The  ship- 
building industry  of  the  country,  enormously  stimu- 
lated by  war  conditions,  will  face  curtailment  rather 
than  further  expansion.  The  huje  development  for 
construction  of  wooden  ships,  made  possible  only  by 
war  and  the  ravages  of  the  submarines,  must  be  almost 
wholly  abandoned  or  reorganized  for  other  services." 


Price  of  Anthracite  Advanced 

A  general  increase  of  35c.  a  ton  was  added  to  the 
price  of  anthracite  at  the  mines  on  Dec.  1  by  Presi- 
dent Wilson  to  meet  a  proposed  wage  increase  for  an- 
thracite miners.  The  new  prices  were  effective  im- 
mediately. The  wage  increase  was  agreed  on  by  opera- 
tors' and  miners'  representatives  in  Washington  three 
weeks  ago,  contingent  on  higher  coal  prices  to  absorb 
the  raise.  When  their  negotiations  were  ended  the 
operators  and  miners  turned  over  to  the  Fuel  Adminis- 
tration their  agreement  and  estimates  of  what  it  would 
add  to  the  cost  of  production.  They  asked  that  prices 
be  raised  at  least  45c.  a  ton.  Dr.  Garfield  stated,  in 
recommending  the  advance  to  the  President,  that  he  ex- 
pected it  would  be  possible  to  order,  April  1,  1918,  the 
customary  reduction  in  anthracite  prices. 
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Industrial  News  from  Washington  I 


By  Paul  Wooton,  Special  Correspondent 


Work  at  the  Experiment  Stations  of 
U.  S.   Bureau  of  Mines 

Experiments  have  been  started  at  the  Salt  L&ke  City 
station  of  the  U.  S.  Bureau  of  Mines  on  the  flotation  of 
certain  oxidized  minerals  which  so  far  have  not  been 
successfully  floated  and  recovered  from  their  ores.  The 
tests  on  chloride  volatilization  of  lead  and  other  low- 
grade  ores  that  are  being  made  on  a  large  scale  are  re- 
ported to  be  progressing  satisfactorily.  No  difficulty 
has  been  found  in  volatilizing  lead,  copper  and  gold, 
but  to  obtain  similar  results  with  silver  and  zinc  has 
been  found  to  be  an  entirely  different  matter. 

Crushing  machinery  and  other  equipment  have  been 
installed  at  the  Moscow  station,  in  Idaho,  for  conduct- 
ing tests.  At  present,  experiments  are  being  made  on 
Coeur  d'Alene  ores.  The  Tucson,  Arizona,  station  has 
obtained  satisfactory  results  in  the  employment  of  hot 
sulphuric-acid  gases  as  a  solvent  for  oxidized  and  silice- 
ous ores.  Tests  of  this  nature  have  been  made  on  ores 
and  mill  products  of  the  Ray  Consolidated  Copper  Co. 
The  experiment  station  at  Fairbanks,  Alaska,  will  be 
completed  much  earlier  than  was  expected.  The  gen- 
eral office  and  offices  of  members  of  the  staff'  have  just 
been  occupied.  An  extensive  mineral  exhibit  has  been 
opened.  The  Seattle  station  has  received  a  shipment 
of  tin  ore  from  the  Black  Hills  for  ore-dressing  tests. 
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Official   Ruling  Diverts  Technical  Men 
from  Their  Proper  Field 

Despite  efforts  that  have  been  made  to  keep  scientifi- 
cally trained  men  from  going  to  the  front,  it  is  ap- 
parently the  fixed  policy  of  the  War  Department  not  to 
allow  their  exemption.  While  some  men  with  such 
training  have  been  returned  for  special  work,  the  num- 
ber is  not  large  when  compared  with  that  now  with  the 
colors.  The  War  Department  declines  to  allow  even  the 
.scientific  branches  of  the  Government  service  to  specify 
the  man  or  men  they  wish  for  war  work.  In  case  an  ex- 
plosives expert  is  wanted,  for  instance,  the  War  Depart- 
ment will  detach  a  man  from  his  regular  unit  and  as- 
sign him  to  the  bureau  in  need.  Usually  a  person  .so 
detached  does  not  meet  the  requirements.  Until  per- 
mission is  granted,  therefore,  to  specify  by  name  an 
individual  who.se  qualifications  are  known,  those  in 
charge  of  the  Government's  scientific  war  work  must 
draw  their  men  from  those  above  military  age. 

The  most  recent  expression  of  authoritative  opinion 
on  this  subject  is  a  letter  sent  last  week  by  the  Secre- 
tar>'  of  War  to  Dr.  Mollis  Godfrey,  of  the  Advisor>- 
Committee  of  the  Council  of  National  Defense.  In  this 
letter  Mr.  Baker  said: 

The  Ruocpssful  outronip  of  the  wnr  is  so  dependent  upon 
the  applications  of  science  that  the  Unite<l  Stiitt-s  rnn  ill- 
afforcf  at  this  time  to  risk  any  diminution  of  this  supply  of 
'*chnically  trained  men.  Such  diminution  we  mu.st  in  part 
suffer  by  reason  of  the  fact  that  class  exemptions  in  the 


execution  of  the  Selective  Service  Law  are  prejudicial  to  its 
general  success;  but  1  have  constantly  in  mind  the  fact  that 
the  Government  service  will  demand  more  and  more  scien- 
tifically trained  men,  and  so  I  hope  those  who  are  in  charge 
of  scientific  institutions  will  impress  upon  the  young  men 
the  importance  and  desirability  of  their  continuing  their 
studies  except  to  the  extent  that  they  are  necessarily  inter- 
rupted by  a  mandatory  call  under  the  provisions  of  the 
Selective  Conscription  Law. 

On  Dec.  15  another  ruling  goes  into  effect  that  will 
make  it  still  more  difficult  to  take  advantage  of  the 
special  training  that  men  of  military  age  may  have. 
The  ruling  puts  an  end  to  voluntary  enlistments  on  the 
part  of  men  subject  to  draft  but  w^ho  have  not  been 
called  by  their  local  boards  for  examination.  It  also 
stops  the  practice  of  "inducting"  into  a  specfic  unit  men 
who  already  have  been  called.  This  late.st  ruling  will 
hamper  to  a  considerable  extent  the  formation  of  the 
mining  regiments. 


Resignations  of  Defense  Council's 
Subcommittees  Accepted 

That  the  Council  of  National  Defense  has  abandoned 
all  idea  of  utilizing  war-ser\-ice  committees  made  up  of 
men  closely  associated  with  industries  is  indicated  in  a 
letter  written  by  Director  Giff'ord  to  the  U.  S.  Chamber 
of  Commerce  which  reads  in  part,  as  follows:  "The 
several  committees  appointed  by  the  Council  of  National 
Defense  and  by  the  Advisorj-  Commission  have  in  each 
instance  tendered  their  resignations  and,  in  order  to 
prevent  a  continuance  of  the  embarrassing  situation 
wherein  members  of  the  committees  were  called  upon 
to  act  both  as  Government  agents  or  advisors  and  at 
the  same  time  as  representatives  of  their  respective  in- 
dustries, these  resignations  have  been  accepted.  For 
the  purpose  of  furthering  the  valuable  work  instituted 
by  the  Government  committees,  however,  it  is  most  de- 
sirable that  representative  committees  of  the  industries 
be  formed  by  the  industries  themselves  at  the  earliest 
possible  moment."  The  National  Chamber  of  Commerce 
has  issued  a  call  to  every  industry  asking  that  repre- 
sentatives be  sent  to  Washington  for  the  purpose  of 
appointing  war-service  committees  such  as  those  which 
formerly  were  integral  parts  of  the  Council  of  National 
Defense.  Dec.  12  has  been  set  as  the  date  for  opening 
this  convention. 


Large   lmp<nts  of  Spanish    Pyrites 
in  October 

Returns  received  by  the  Committee  on  Chemicals 
show  that  100,000  tons  of  Spanish  pyrites  were  import- 
ed during  October  in  23  vessels.  Importers  handling 
W,  of  the  Spanish  ore  report  that  they  are  meeting 
the  requirements  of  their  customers  fairly  well.  The 
committee  points  out.  however,  that  the  price  of  pyrites 
is  likely  to  advance,  due  to  the  fact  that  Spanish  opera- 
tors will  probably  have  to  pay  more  for  their  coal. 
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Some  Data  of  Economics 

THIS  article  comprises  some  figures  that  are  funda- 
mental in  any  consideration  of  present  economics. 
We  summarize  them,  without  any  attempt  at  coordina- 
tion and  without  any  special  analysis  and  discussion, 
simply  to  enable  our  readers  to  get  some  broad  views 
of  things. 

The  wealth  of  the  United  States  is  variously  esti- 
mated from  230  to  250  billions  of  dollars.  This  is  rep- 
resented chiefly  by  fixed  investments — railways,  houses, 
factories,  mines,  etc.  The  annual  saving  of  the  Ameri- 
can people  before  our  entering  the  war  was  roughly 
estimated  at  about  six  billion  dollars.  This  also  was 
put  into  fixed  forms,  being  used  for  increasing  the 
nation's  housing  capacity,  railway  facilities,  etc. 

This  year  we  are  spending  about  124  billion  dollars 
for  military  purposes  of  our  own,  and  are  lending  about 
six  billion  to  the  Allies.  It  is  estimated  that  the  ex- 
penditures for  the  following  year  will  be  about  the  same. 
Not  all  of  our  own  direct  military  expenditures  are 
wasted;  for  example,  the  very  large  expenditure  for 
ships  will  represent  an  increase  of  our  material  posses- 
sions. 

We  cannot  pay  for  the  war  out  of  existing  capital, 
for  that  is  chiefly  represented  by  houses,  railways,  etc., 
which  must  remain  as  they  are,  although  they  furnish 
a  sound  basis  for  credit.  As  was  correctly  pointed  out 
during  the  flotation  of  the  first  loan,  the  real  payment 
for  the  war  must  be  made  out  of  the  savings  in  the 
future.  This  is  why  thrift  is  being  preached  to  the 
American  people.  It  is  hoped  to  increase  the  annual 
saving  by  five  billion  dollars  or  more. 

The  Director  of  the  Census  has  furnished  us  with 
an  estimate  of  33,500,000  males,  16  years  of  age  and 
over,  employed  in  gainful  occupations  July  1,  1917.  Of 
these,  about  11,000,000  were  employed  in  agriculture, 
200,000  in  the  operation  of  electric  and  street  railways, 
and  1,800,000  in  the  operation  of  steam  railways,  if  the 
same  proportion  obtained  as  at  the  time  of  the  census 
of  1910.  There  were,  therefore,  about  20,500,000  men 
employed  othei-wise.  There  are  now  about  2,000,000  men 
under  arms.  Assuming  that  the  men  engaged  in  agri- 
culture and  transportation  be  left  undisturbed,  the 
other  working  force  has  been  diminished  about  10'^ c. 
However,  that  is  not  a  correct  assumption,  for  the  draft 
has  taken  men  from  the  farms  and  the  railways,  as  from 
elsewhere.  But  it  is  a  fact  that  the  total  working  force 
of  the  country  has  been  diminished  by  about  two 
million  men,  although  the  net  loss  is  not  so  great  (and 
maybe  there  is  no  net  loss)  owing  to  offsets.  The  oflf- 
sets  are  the  increased  employment  of  boys,  of  old  men, 
and  of  women,  and  the  forcing  to  work  of  the  habitu- 
ally idle,  the  number  of  whom  is  estimated  at  a  high 
figure.  Strange  as  it  may  seem,  reliable  accounts  agree 
that  even  now  there  is  much  idleness  among  men  who 
do  not  habitually  avoid  employment.    One  of  the  press- 


ing problems  of  the  time  is  to  transfer  these  men  from 
industries  that  are  slack  to  others  that  are  shorthanded. 

The  subject  of  man  power  is  extraordinarily  confus- 
ing. Not  only  is  there  the  matter  of  absolute  num- 
ber, but  also  there  is  that  which  is  even  more  important ; 
viz.,  the  quantity  of  work  performed  per  man  per  day. 
It  is  notorious  that  along  with  the  general  increase  of 
wages  men  have  worked  in  many  cases  but  five  days  a 
week,  have  reduced  their  efltective  work  per  day,  and 
besides  wasting  time  have  wasted  material.  On  the 
other  hand,  the  administrators  of  business  have  offset 
this  to  some  extent  by  increasing  their  own  efficiency. 
The  most  noteworthy  example  is  perhaps  that  of  the 
railways,  which  in  the  second  quarter  of  1917  handled 
with  each  locomotive  16.1  Sc  more,  and  with  each  freight 
car  15.3^r  more  revenue  ton  miles,  than  in  the  corre- 
sponding period  of  1916;  the  gain  being  equivalent  to 
the  addition  of  4985  locomotives  and  361,000  freight 
cars  to  equipment,  this  being  an  even  more  astonishing 
showing  when  it  is  considered  that  a  year  ago  the  maxi- 
mum car-producing  capacity  of  the  country  was  esti- 
mated at  about  265,000.  In  other  industries,  the  man- 
agements, spurred  by  necessity — the  shortage  and  indif- 
ference of  labor — have  achieved  important  things.  It 
will  be  seen,  therefore,  that  it  will  be  quite  impossible 
to  summarize  man  power  until  we  are  able  to  obtain 
fairly  complete  statistics  of  production. 

It  is  manifest,  however,  that  the  prosecution  of  the 
war  implies  the  transfer  of  men  from  one  industry  to 
another.  A.  C.  Miller,  a  member  of  the  Federal  Re- 
serve Board,  stated  in  a  recent  address  that  a  competent 
authority  had  advised  him  that  it  takes  the  labor  of 
four  men  working  in  industries  of  one  kind  or  another 
producing  military  and  other  necessary  supplies  to  main- 
tain one  soldier  at  the  fi'ont.  This  means  that  an  Ameri- 
can army  of  one  million  men  will  require  the  output  of 
four  million  men  working  in  factory,  field  and  foundr>\ 
Besides  this,  there  is  the  requii'ement  of  millions  of 
our  men  for  the  munitioning  of  the  Allies.  All  of  this 
means  the  subtraction  of  men  from  nonessential  occu- 
pations. The  number  of  men  so  engaged  in  the  United 
States  is  estimated  at  four  million;  we  do  not  know  on 
what  authority. 

Consideration  of  these  figures  forces  the  conclusion 
that  it  is  impossible  for  the  United  States  to  continue 
"business  as  usual."  We  shall  do  very  large  business, 
probably  in  the  aggregate  more  than  ever  before;  but 
it  will  be  concentrated  in  essentials,  while  business  in 
many  things  that  are  not  essential  will  be  greatly  con- 
tracted. During  the  period  of  change  and  readjustment 
there  will  naturally  be  troubles.  As  a  corollary  to  the 
above  conclusion  is  the  theory  that  the  harder  people 
work,  and  the  more  efficiently  they  work,  the  better  off 
will   be   everybody,    labor   included. 

The  second  great  conclusion  is  that  the  nation  is 
bound  to  become  thrifty.  Unless  it  does,  it  will  be  un- 
able to  finance  and  fight  the  war  at  all.    If  it  does,  the 
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new  principles  of  living  thereby  inculcated  'n  the  Ameri- 
can people  will  be  of  incalculable  benefit.  As  President 
Wilson  himself  remarked  recently,  they  may  be  worth 
to  the  nation  all  that  the  war  will  cost  it. 


Mining  Is  a   Matter  of  Engineering 
Rather  Than  of  Democracy 

I\'  AN  effort  to  learn  the  truth  regarding  the  labor 
troubles  in  the  Far  West,  which  gave  rise  to  reports 
i>f  a  vast  anti-American  conspiracy  under  the  auspices 
nf  the  I.  W.  W.,  the  Ereninri  Post  commissioned  Robert 
W.  Bruere  to  make  a  first-hand  investigation  and  report 
his  findings  without  fear  or  favor.  His  conclusions 
have  been  published  in  a  series  of  articles  in  the  Pout. 
■''here  has  been  but  little  published  criticism  of  them, 
for  the  reason  that  Mr.  Bruere's  statements  have  not 
in-pressed  those  who  are  acquainted  with  Arizona  con- 
ditions as  being  the  observations  of  one  who  looked 
deeply  and  thoughtfully.  The  findings  of  Mr.  Lenine 
■ind  Mr.  Trotzky,  alias  Braunstein,  on  such  a  mission 
would  not  attract  any  great  attention,  for  example. 

However,  one  of  the  subcaptions  given  to  Mr.  Bruere's 
last  article — "Copper  Companies  Regard  Mining  as  a 
Matter  of  Engineering  Rather  Than  of  Democracy" — 
engaged  our  attention.  Mr.  Bruere  reported  an  inter- 
view with  a  mine  manager  whose  idea  was  that  if  mine 
managers  played  with  democracy  they  would  never  get 
out  the  ore.  He  did  not  consider  mining  to  be  either  a 
problem  of  democracy  or  autocracy,  but  simply  a  prob- 
lem in  engineering.  The  dream  of  this  manager  was  of 
a  mine  from  which  the  ore  might  be  extracted  by  auto- 
.natic  machinery,  just  as  it  is  now  crushed  <)nd  con- 
centrated and  .smelted  by  machinery. 

We  think  that  Mr.  Bruere  is  for  once  right  when  he 
reports  that  copper  companies  regard  mining  as  a  mat- 
ter of  engineering  rather  than  of  democracy.  If  they 
did  not  so  regard  it  there  would  be  mighty  few  mines, 
either  copper  or  lead,  or  any  other  kind,  in  operation  to- 
day, and  the  world  would  be  wondering  about  its  metal 
■'"PPly-  There  are  big  mines  today  whose  output  is 
needed,  that  we  cannot  manage  to  work,  but  hope  that 
v,e  can  if  we  succeed  in  getting  them  more  mechanical- 
ized.  Yes,  Mr.  Bruere,  you  are  right  in  grasping  the 
idea  that  mining  is  an  engineering  job;  but  we  do  not 
believe  you  know  the  meaning  of  the  idea.  If  you  have 
any  notion  about  running  mines  by  democracy,  you  may 
examine  what  the  workmen  are  doing  with  the  Spassky, 
Kyshtim,  Ridder  and  other  great  mines  of  Siberia. 
You  are  wrong,  however,  in  your  fantastic  notion  that 
"democracy  implies  intelligence,  initiative:  and  these 
are  precisely  the  most  undesirable  (jualities  in  a  mucker, 
the  man  who  sht)vels  the  ore  deep  down  in  the  slopes 
and  drifts,  the  man  who  feeds  the  machines."  On  the 
contrary,  you  may  learn,  if  you  will  take  the  trouble  to 
do  .so,  that  the  great  effort  of  enlightcneri  managements 
everywhere  is  to  increase  the  intelligence  and  initiative 
of  the  men  and  enable  them  to  draw  more  pay  for  thf 
simple  rea.son  that  they  earn  it. 

It  seems  scarcely  worth  while  to  try  to  educate  Mr. 
Bruere.  and  certainly  we  are  not  going  to  discu.ss  his 
ideas  of  economics  and  .sociology:  but  we  cannot  fail  to 
draw  attention  to  his  reprehensihility  in  implying  that 
mine    managers    deprecate    the    disappearance    of    the 


saloons,  without  which  "the  muckers  have  too  much 
time  to  think  of  their  troubles."  If  Mr.  Bruere  had 
been  interested  in  making  a  real  study  of  conditions  he 
would  have  found  that  the  mining  companies  of  the 
United  States,  as  well  as  industrial  companies  generally, 
have  for  many  years  back  been  in  favor  of  the  pro- 
hibition of  alcoholic  drink  on  economic  grounds,  and 
have  done  effective  work  in  bringing  that  about. 


Missouri  Lead  Mining  Wages 

THE  mining  companies  of  the  Southeastern  Mis- 
souri lead  district  are  the  first  to  make  a  reduction 
in  wages.  Heretofore  wages  have  been  going  up  steadi- 
ly and  steeply,  but  on  Dec.  1  the  Missouri  companies 
put  into  effect  a  reduction  of  75c.  per  day.  This  sounds 
like  a  good  deal,  but  when  it  is  considered  in  the  light 
of  a  correction  of  extravagance  and  in  comparison  with 
pre-war  conditions,  the  wages  that  these  companies  now 
propose  to  pay  look  generous. 

Before  the  war  the  base  rate  for  wages  in  this  dis- 
trict was  $2.40.  During  1916,  when  the  price  for  lead 
rose  to  about  7}c.,  the  base  rate  was  raised  to  $3.12J. 
During  the  extravagance  of  the  lead  market  last  sum- 
mer, when  the  price  for  lead  rose  to  9c.  and  then  went 
higher,  wages  were  advanced  to  $4.20.  The  present  re- 
duction brings  them  back  to  $3.4.5,  which  is  high  in 
comparison  with  the  rate  of  a  year  ago,  although  at 
present  the  price  for  lead  is  a  cent  a  pound  lower.  It 
is  estimated  that  the  present  rate  is  fully  commensurate 
with  the  increase  in  the  cost  of  living. 


Evidently  Great  Britain,  even  after  three  years  of 
war,  is  still  experiencing  the  same  troubles  from  the 
interference  of  bureaucrats  in  commercial  affairs  that 
we  have  been  having.  As  a  step  in  the  organized  pro- 
test against  the  extreme  control  of  business  interests 
by  a  multiplicity  of  new  departments,  a  meeting  of 
representative  merchants  was  held  recently  in  London. 
One  speaker  remarked  that  some  of  the  departments  at 
Whitehall  affected  a  knowledge  of  business  that  they 
did  not  possess  and  he  considered  that  much  of  the 
trouble  in  Great  Britain  was  due  to  people  doing  jobs 
that  they  did  not  understand.  This  has  a  familiar 
sound. 


The  11th  Engineers,  U.  S.  A.,  is  a  New  York  regi- 
ment, in  which  our  distinguished  friend  Arthur  Dwight 
is  senior  major,  while  Irving  and  Stehli.  geologist  and 
metallurgist  respectively,  are  capt-iins.  This  regiment, 
or  part  of  it.  ran  into  the  thick  of  the  recent  fighting 
near  Cambrai  and  covered  itself  with  glory.  It  suf- 
fered losses,  and  we  await  fuller  news  with  anxiety. 
But  we  rejoice  over  its  i)ravery  and  achievements. 
One  of  the  first  regiments  to  go,  it  has  been — in  its 
capacity  as  a  railway  regiment  -the  first  to  work  right 
up  to  the  front,  and  it  has  shown  itself  as  expert  with 
the  rifle  as  with  the  pick  and  shovel.  Here's  to  the  11th 
Engineers! 


Mr.  Adkinson's  article  on  "The  Commonsense  of  Mine 
Management"  does  not  read  as  if  it  had  been  composed 
in  any  Bolsheviki  atmosphere.  On  the  contrary  there 
is  a  fine  old-fashioned  American  flavor  about  't.  the 
recognition  of  the  spirt  that  made  American  industries 
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great  and  will  make  them  greater.  The  Socialists  who 
are  so  anxious  to  reduce  all  industry  to  the  fertility  of 
Sahara,  out  of  their  indignation  over  some  hard-work- 
ing and  thrifty  people  having  become  rich,  neglect  to 
consider  that  neither  Capital  nor  Labor  will  prosper 
without  the  assistance  of  Brains.  The  Bolsheviki  are 
trying  to  run  Russia  without  Brains.  The  philosophy 
that  puts  the  cleaner  of  sewers  and  the  bacteriologist  on 
the  same  level  as  servants  of  the  public  health  is  lunacy. 
Although  Mr.  Adkinson  had  no  intention  of  discussing 
this  broad  subject,  his  commonsense  has  a  bearing 
upon  it. 


BY  THE  WAY 


"Whatever  job  I  had,"  says  Henry  P.  Davison,  "was 
to  me  always  the  very  best  job  in  the  world  and  I  tried 
to  fill  it.  I  made  no  elaborate  plans  for  the  future. 
If  I  had  any  system  in  my  labor  it  was  first  to  do  my 
own  work;  second,  to  teach  the  fellow  below  me  how 
to  take  my  place;  third,  to  learn  how  to  fill  the  position 
ahead  of  me." 


Of  14  men  of  foreign  birth  employed  in  the  sampling 
department  of  the  Raritan  Copper  Works  at  Perth  Am- 
boy,  N.  J.,  there  was  but  one  American  citizen  before 
the  war  started.  Today,  according  to  the  Ingot,  every 
man  in  the  department  is  a  citizen.  Thirteen  of  these 
men  subscribed  to  the  first  Liberty  Loan,  and  11  to  the 
second,  so  that  at  present  every  man  in  the  department 
owTis  at  least  one  bond.  The  sampling  department  has 
surely  set  an  example  that  others  might  well  emulate. 


The  will  of  the  late  Grant  B.  Schley,  who  put  the 
Britannia  copper  mine  on  its  feet,  was  filed  for  probate 
at  Somerville,  N.  J.,  on  Dec.  3.  It  was  written  on  a 
half  sheet  of  note  paper  and  disposed  of  an  estate  said 
to  be  valued  at  more  than  $5,000,000.  It  was  dated  Mar. 
29,  1913,  and  gave  the  estate  in  equal  shares  to  the  sur- 
viving children,  one  daughter  and  three  sons.  A  fourth 
son,  Chaloner  Schley,  was  named  in  the  will,  but  his 
death  preceded  that  of  his  father  by  a  few  months. 


A  company  working  under  Government  contract  pays 
its  men  for  an  eight-hour  day.  The  workers  get  "time- 
and-a-half"  for  overtime.  During  the  overtime,  for 
which  they  receive,  on  an  average,  about  one-third  of 
their  total  day's  pay,  they  frequently  stand  about  and 
discuss  literature  and  music  and  such  other  topics  as 
workmen  are  given  to  discussing,  and  do  such  work  as 
inclination  dictates,  says  the  Eveninc/  Post.  The  com- 
pany does  not  so  greatly  mind.  It  figures  that  it  can 
get  at  least  a  little  work  out  of  the  men  on  overtime, 
and  that  places  it  so  much  to  the  good.  Under  the 
contract  the  Government  pays  all  overtime. 


Electrified  railroads  in  the  United  States  have  meant 
important  savings  in  coal  to  the  nation.  The  St.  Paul 
electrification  over  the  Continental  Divide  is  not  only 
demonstrating  remarkable  results  from  an  operating 
standpoint,  but  in  the  year  of  coal  shortage  has  saved 
200,000  tons.  It  has  been  found  on  the  St.  Paul  elec- 
trified Rocky  Mountain  division,  for  instance,  that  the 


electric  engine  handles  about  31  times  as  many  ton  mile.'- 
per  month  as  the  steam  engine,  and  that  the  electric 
engine  cuts  from  the  time  to  do  a  given  business  30%, 
partly  by  faster  running  and  partly  because  of  its 
ability  to  haul  heavier  trains. 


The  old  adage  about  "sending  coals  to  Newcastle" 
has  been  realized  on  a  small  scale  in  San  Bernardino 
County,  Calif.,  only  in  this  instance  it  has  been  mod- 
ernized into  sending  scheelite  ore  to  the  Atolia  district, 
which  has  become  noted  in  recent  years  for  its  produc- 
tion of  this  tungsten  ore.  The  shipments  were  made 
from  Los  Angeles  and  reveal  a  peculiar  situation.  It 
seems  that  during  a  period  of  high-grading,  the  thieves 
shipped  a  great  deal  of  scheelite  ore  to  Los  Angeles  and 
got  some  of  the  Los  Angeles  buyers  into  trouble.  Now 
scheelite  that  accumulates  at  Los  Angeles  stands  re- 
shipment  to  Johannesburg,  from  which  point  and  Atolia 
it  is  safe  to  ship  to  Eastern  markets.  In  other  words, 
the  Eastern  buyer  is  a  little  bit  afraid  to  purchase  direct 
from  a  Los  Angeles  buyer. 


In  explaining  to  Congress,  in  his  annual  report,  the 
wisdom  in  having  released  miners  from  their  assess- 
ment work,  Franklin  K.  Lpne,  the  Secretary  of  the  In- 
terior, cites  the  following  instance:  "A  stalwart  west- 
ener  came  in  early  in  May  to  say  that  he  would  like  to 
enter  the  Army,  but  if  he  did  he  could  not  hold  his  min- 
ing claim.  He  was  a  typical  prospector,  of  steel-frame 
construction,  without  a  superfluous  pound  of  flesh,  and 
the  long-range  eye  of  the  man  who  lives  in  the  open — the 
very  stuff  of  which  the  best  soldier  is  made.  But  the 
fruit  of  his  life's  work  was  all  to  be  found  in  a  few  holes 
in  the  ground  and  a  few  pieces  of  paper  tacked  on  trees 
or  posts  in  the  mountains  of  the  West.  He  was  willing 
to  take  his  chances  of  returning  if  the  Government 
which  wished  him  to  go  would  be  good  enough  to  hold 
his  property  until  his  return  without  exacting  the  yearly 
labor  which  the  law  required." 


During  last  summer  a  mass  of  high-grade  pyrite 
was  found  near  the  rails  of  a  narrow-gage  tramway  on 
a  sugar  estate  in  the  northern  part  of  the  district  of 
Oriente,  Cuba.  The  lump  of  ore  weighed  about  70  lb. 
and  had  every  appearance  of  containing  at  least  45% 
sulphur.  The  owner  of  the  estate,  being  interested  in 
mines  in  other  localities,  spared  no  effort  or  expense  in 
endeavoring  to  trace  the  source  of  the  "float"  rock.  One 
puzzling  feature  of  the  case  was  the  fact  that  the  speci- 
men was  not  oxidized.  Yet  investigation  brought  to 
light  no  news  of  any  excavation  that  could  have  pro- 
duced the  sulphur  ore.  At  length  some  smaller  pieces 
were  found  near  the  blacksmith  shop  of  the  cane-grind- 
ing mill  and  the  mystery  was  solved.  A  vessel  that  took 
pyrites  from  Huelva  to  an  Atlantic  port  had  been  hastily 
unloaded  and  at  once  took  on  a  cargo  of  coal  for  the 
port  of  Antilla,  Cuba.  Some  of  the  coal  reached  the 
sugar  mill  and  the  local  blacksmith,  finding  the  pieces 
of  pyrite  undesirable  as  fuel,  had  tossed  them  aside  and 
forgotten  their  existence.  In  the  course  of  the  search 
for  sulphur  ore,  the  investigation  uncovered  a  small 
vein  of  chalcopyrite  and  also  a  deposit  of  chromite.  The 
latter  has  yielded  some  fair  specimens  and  will  be  de- 
veloped in  due  time. 
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Join  the  Comfort  Club 

Those  who  have  contributed  to  the  fund  to  buy  com- 
forts for  the  men  of  the  27th  Regiment  of  Engineers 
have  done  so  without  thought  of  gain.  It  i.s  called 
patriotic  to  buy  Liberty  bonds,  war-saving  stamps  and 
the  like,  though  in  all  these  things,  one  simply  invests 
and  will  receive  back  his  principal  with  interest.  But 
mining  men  now  are  called  on  to  give.  There  will  be 
no  reward  or  profit  save  the  knowledge  of  duty  done, 
the  duty  of  taking  care  of  one's  own.  Engineers  at 
home  must  second  those  at  the  front  by  standing  direct- 
ly behind  them.  That  they  will  do  this  and  are  doing 
it  is  evidenced  by  the  fact  that  the  subscriptions  re- 
ceived have  already  swelled  the  total  to  almost  $3200 
though  the  campaign  is  but  12  days  old.  The  following 
gifts  have  been  received  to  date: 

Enginfering  and  Mivhig  Journal .$1000.00 

Mew  York  Engineering  Co 1000.00 

A  Friend.  Nov.  23 5.00 

H.  H 5.00 

D.  E.  Charlton    5.00 

H.  W    Hardinge 1000.00 

Frank  N.   Spencer 5.00 

\V.   L.   Coursen 5-00 

f.  H.  Polhemus 5.00 

.1.   H.   .lanewav 10.00 

Albert   D.   Beers 10.00 

.r.  E.  Haves 10.00 

.1.  A.  Van   iMater 2.1.00 

r-.  Vogelstein  &  Co 100.00 

Capt.  Percy  E.  Barbour,  the  deputy-supsrintendsnt 
of  the  New  York  State  Constabulary,  has  written  us  ex- 
pressing his  approval  of  the  scheme  of  adopting  the  27th 
Engineers.    Capt.  Barbour  says: 

I  want  to  tell  you  how  glad  I  am  about  the  scheme  for 
adopting  the  27th  Regiment,  as  given  in  your  editorial  in 
the  current  number  of  the  Journal.  I  think  it  is  "bully" 
.ind  hardly  know  which  I  prefer,  whether  to  be  in  the  regi- 
ment or  be  in  your  office  pushing  the  adoption  of  the  scheme. 
r  am  also  much  pleased  with  the  insert  in  the  Journal  this 
week,  and  the  editorial  with  reference  to  it. 

Congress  has  voted  billions  for  troops  but  none  of 
it  is  spent  on  the  little  things  that  men  need  to  keep 
cheerful.  Unless  these  are  provided  through  .some  such 
means  as  the  Comfort  Club,  they  will  in  a  large  measure 
he  wanting.  Picture  to  yourself  what  a  lack  of  such 
comforts  means  when  the  hardships  of  life  at  the  front 
must  be  borne.  Bear  this  in  mind  and  join  the  Comfort 
Club  and  get  others  to  join.  Your  check  drawn  to  the 
order  of  the  Ennineerinu  and  Mininrj  Journal  is  all  that 
is  necessan,-.     Back  up  the  Twenty-Seventh. 


Price  for  Silver  To  Be  Fixed 

Treasury  officials  on  Dec.  3  held  the  first  of  a  .series 
of  conferences  with  Western  silver  producers  looking 
to  the  ultimate  fixing  of  a  .standard  price  for  silver,  ef- 
fective for  one  year,  and  to  Government  acquisition  of 
options  on  practically  the  entire  output  of  the  United 
States.  The  plan  contemplates  Government  control  of 
American  silver  at  a  fixed  price.  .Teweiers  and  other 
silver  users  would  continue  to  receive  a  supply  under 
the  tentative  Government  plan,  probably  at  the  .stand- 
ard price.  Details  of  the  arrangement  are  yet  to 
be  worked  out.  however,  and  officials  emphasized  the 
statement  that  for  the  present  the  Government  is  in- 
fereated  mainly  in  obtaining  sufficient  mlvir  for  its 
own  and  Allied  coinage  needs. 


Raymond  T.  Baker.  Director  of  the  Mint.  Charles  S. 
Hamlin,  member  of  the  Federal  Resen^e  Board,  and  Al- 
bert Strauss,  foreign  e.xchange  expert  and  the  Treas- 
ur>-'s  representative  on  the  War  Trade  Board,  repre- 
sented the  Government  in  the  conference.  In  addition 
to  the  silver  producers,  most  of  whom  were  from  Ne- 
vada, there  were  present  Senators  Pittman.  Smoot. 
Ashurst,  Newlands  and  Shafroth.  and  Governor  Boyle 
of  Nevada.  Producers  from  other  Western  states  were 
expected  to  join  in  the  conference  during  the  week. 


Australian  Mineral  Production 

The  1915  production  of  minerals  in  the  six  states 
of  Australia  and  the  Northern  Territory',  as  reported 
by  the  Commonwealth  Bureau  of  Census  and  Statistics, 
is  shown  in  the  accompanying  table: 

THK   1915  .Ml.NERAI.  PRODICTION  IN  ArSTR.\U.\ 

.Substance            I'nit          Quantity           Substance  Unit  Qu&ntity 

.\Iunite   Tons            (n)  1,420  Kaolin     Tons  i378 

Antimony Tons                 11.943  Lead  (pie.  ftc.»..  Tons  J3.687 

Bismuth .   Tons                    274i  1  impstone  flui...  Tons  293.360 

Coal   Tons          M. 415,431  Manganese     .   .  Tons  1.260 

Coke Tons         (n)  417,753  Molybdenite Tons  129 

Copper  ingot  and  Platinum     Oz.  Co)  56 

ore Tons                 45.324  Salt  Tons  (M  64,000 

Diamonds Carats            (a)  839  Scheelite Tons  35 

Diatomaceous  .-ihaic Tons  (a)  15.474 

earth Tons                      439  .-iilver     Oi.  3.713.488 

Gold Fineoz.        1,947.002  Silver-lead  ore.    .  Tons  293.391 

Gvpsum Tons                 20.590  Tin  me Tons  7,576) 

Iron,  pig Tons           (al  76.318  Wolinim       .  Tons  613 

Iron  oMde Tons                238.496  Zim-      ..  Tons  (o)  190.923 

Ironstone  flux Tons  46.858 

(a)  .Ml  from  New  South  Wales. 

(h)  Exclusive  of  Victoria,  figures  of  which  are  not  aA'ailable 

The  total  value  of  the  principal  minerals  produced 
in  the  Commonwealth  in  1915  was  reported  as  £22.396.- 
782,  of  which  New  South  Wales  contributed  £9,598,179. 


Idaho  Mining  Association  Protests 
War  Excess  Profits  Tax 

At  the  meeting  of  the  Idaho  Mining  Association  in 
Wallace,  Idaho,  on  Nov.  24,  1917,  for  the  consideration 
of  business,  political  and  industrial  matters  affecting 
the  mining  industry  of  the  State  of  Idaho,  and  incident- 
ally of  the  nation,  the  association  recorded  its  conviction 
that  the  mining  industry  should  bear  its  just  and 
equitable  proportion  of  all  expenses  of  government,  na- 
tional, state  and  municipal,  under  which  it  is  protected, 
and  that  it  should  and  does  stand  ready  to  meet  all  taxes 
imposed  upon  it  by  constituted  authority,  and  particu- 
larly those  taxes  imposed  by  the  War  Revenue  Law 
passed  by  the  Congress,  and  the  assurance  was  ex- 
pressed that  the  industry  will  support  all  war  burdens 
impo.sed  by  the  Government  even  to  the  limit  of  the 
confiscation  of  all  its  property,  if  that  be  necessary,  to 
bring  about  a  successful  termination  of  the  war. 

The  association  declared,  however,  that  the  war  tax 
should  be  levied  under  a  fixed  principle  to  the  end  that 
all  shall  he  equally  taxed,  and  the  following  resolutions 
were  ordered  spread  upon  the  minutes: 

Whereas.  Examination  by  business  men.  expert  account- 
ants, lawyers,  auditors  and  professional  men  from  the  ranks 
of  nil  industries,  professions  and  business  connections  has 
resulted  in  the  unanimous  fomlcmnation  of  the  measure 
now  upon  the  statute  books,  and  particularly  that  section  of 
it  de.scribed  under  Title  2.  War  Excess  Profits  Tax;  and 

Whereas,  It  is  the  unanimous  opinion  of  those  persons, 
companies,  corporations,  partnerships  and  firms  which  are 
railed  upon  to  pav  the  taxes  described,  that  the  so-called 
new  War  Excess  Profits  Tax  Law  is  unfair,  discriminating 
and  impossible  of  uniform  interpretation;  and 
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Whereas,  An  examination  of  the  law  in  question  reveals 
that  its  provisions  will  cause  unjust  discrimination  in  favor 
of  heavily  capital'zed  companies  as  against  companies  hav- 
ing small  capitalization;  foi  example,  we  find  in  attempting 
to  apply  the  principles  of  the  War  Excess  Profits  Tax  to 
the  mining  industry  that  a  company  with  a  large  capitaliza- 
tion will  pay  only  5  to  15^'  of  its  net  income,  while  another 
company,  owning  a  mine  of  the  same  value,  and  realizing 
the  same  profits,  but  having  a  small  capitalization,  will  be 
compelled  to  pay  from  40  to  75 'c  of  its  net  income,  according 
to  the  many  constructions  that  may  easily  be  read  from  the 
law;  and 

Whereas,  Investigation  of  the  history  of  this  legislation 
in  Congress  reveals  that  it  was  hastily  and  ill-advisedly 
framed;  now  therefore  be  it 

Resolved,  That  the  Idaho  State  Mining  Association,  in 
meeting  assembled,  does  hereby  condemn  and  denounce  this 
so-called  War  Excess  Profits  Law  as  being  so  vague,  am- 
biguous and  contradictory  as  to  be  practically  incapable  of 
understanding  and  unworkable;  and  we  call  upon  Congress 
to  repeal  this  unfair  and  unworkable  law,  and  substitute 
therefore  a  special  War  Income  Tax  on  substantially  the 
same  plan  or  principle  now  adopted  in  the  case  of  individ- 
uals, and  regardless  of  pre-war  conditions,  regardless  of 
capitalization  and  based  solely  upon  income,  in  accordance 
with  a  graduated  scale,  and  permitting  such  exemption  as 
may  be  equitable. 


War-Tax  Exemption  Suggested  for 
Gold-Mining  Companies 

The  case  of  the  gold  miner  is  presented  by  the  Oatman 
Bureau  of  Mines,  of  Oatman,  Ariz.,  in  a  circular,  in 
which  the  claim  is  advanced  that  it  is  just  and  fair  un- 
der present  conditions  to  exempt  gold-mining  companies 
from  paying  any  extraordinarj-  war  tax  to  the  Govern- 
ment. There  are,  of  course,  gold-mining  companies  still 
able  to  operate  at  a  profit  even  with  the  high  prices  pre- 
vailing, but  the  Bureau  contends  that  the  constantly 
decreasing  output  of  gold  for  the  entire  countrj-  is  in- 
disputable proof  that  the  gold-mining  industry  as  a 
whole  is  seriously  threatened. 

During  the  past  three  .years,  the  average  prices  of 
commodities  have  increased,  it  is  stated,  more  than  40 "^^ . 
Gold,  however,  remains  at  $20.67.  Thus  gold  will  buy 
only  GO'^c  as  much  as  it  would  thi-ee  years  ago.  On  the 
other  hand,  the  cost  of  producing  this  gold  has  increased 
about  35*^0.  For  example,  a  certain  mine  contains  ore 
averaging  $4  per  ton  in  gold.  For  years  its  average 
operating  costs  have  been  |3.  leaving  a  net  profit  of  $1 
per  ton.  Now.  however,  costs  have  increased  35''c,  or 
slightly  more  than  $1  per  ton.  wiping  out  the  profit.  If 
gold  were  taken  out  it  would  buy  only  60 '^c  as  much 
as  could  have  been  purchased  three  years  ago  with  the 
same  amount.  It  has  therefore  been  wisely  decided  to 
shut  down  until  a  return  to  normal  conditions. 

But  the  most  serious  phase  of  the  case  is  that  relat- 
ing to  the  partially  developed  gold  property  or  prospect. 
There  are  many  such  with  proven  deposits  of  ore  in 
sight,  but  the  out!  ok  is  not  such  as  to  encourage  fur- 
ther development  and  producti  n.  Capital  cannot  readi- 
ly be  induced  to  invest  in  an  ind-  try  subject  to  increas- 
ing costs,  and  heavy  ^.ar  taxes  besides,  without  any 
opportunity  to  take  advantage  of  enhanced  value  of  the 
product. 

It  is  this  combination  of  unfavorable  circumstances 
that  is  causing  the  depression  in  the  gold-mining  in- 
dustry and  the  reduction  in  the  output  of  gold.  For 
the  first  six  months  of  1917,  the  total  production  is 
stated  to  have  declined  more  than  15 ''r  as  compared 
with  1916,  which  was  much  below  the  average  for  the 
pas*^  10  years.     Unless  some  assistance  is  extended  to 


the  industry,  this  decrease  will  continue  at  an  accelerat- 
ed pace  as  long  as  war  conditions  prevail. 

On  behalf  of  the  gold-mining  industry  in  general,  and 
the  allied  interests  dependent  thereon,  the  Bureau  there- 
fore asks  that  some  measure  of  relief  be  devised  by  the 
Government,  in  order  that  gold  production  may  be 
maintained.  As  one  means  of  attaining  this  end,  the 
exemption  of  gold-mining  companies  from  paying  any 
extraordinary  war  tax  to  the  Government  is  urged. 


Engineers  in  Action  Near  Cambrai 

American  engineers,  thought  to  be  members  of  the 
11th  Regiment  of  Engineers,  who  were  working  in  the 
region  of  Gouzeaucourt,  south  of  Cambrai,  joined  the 
fighting  ranks  of  the  British  when  the  latter  were  sur- 
prised by  the  German  onslaught  on  Nov.  30  which  re- 
sulted in  Gouzeaucourt  being  enveloped  for  a  time.  The 
attacking  forces  was  greatly  superior  in  numbers  and 
every  man  was  needed  to  resist  its  onward  sweep,  says 
the  press  dispatch.  Hundreds  of  Americans  and  several 
trains  operated  by  them  were  in  this  section  when  the 
Germans,  without  warning,  swept  forward  in  masses 
toward  the  town.  Many  Americans  working  in  the 
rear  areas  immediately  provided  themselves  with  rifles, 
and  joined  the  hard-pressed  British,  or  turned  their 
hands  to  other  important  work. 

One  of  the  trains  run  by  an  American  crew  was 
west  of  Villers-Guislain,  which  was  the  first  place 
through  which  the  Germans  charged  on  the  southern 
flank  of  the  off'ensive.  Shells  suddenly  began  to  fall 
about  the  engineers,  and  almost  immediately  they  saw 
a  horde  of  gray-coats  charging  toward  them.  The 
engine  driver  saw  there  was  no  time  to  linger,  and  ran 
for  a  nearby  shell  hole.  His  four  helpers  sought  simi- 
lar shelter,  where  all  five  lay  for  hours,  with  the  Ger- 
mans all  about,  and  only  escaped  after  the  British  had 
counter-attacked  and  driven  the  enemy  back. 

The  crew  of  another  train  near  Gouzeaucourt  had  an 
exciting  experience  with  a  German  airplane.  The  avia- 
tor swooped  down  on  them  from  the  north  and  began 
firing  with  a  machine-gun.  The  airman's  fire  became 
so  hot  that  the  engineers  were  forced  to  run  for  shelter. 

After  the  British  had  pushed  the  Germans  out  of 
Gouzeaucourt  and  back  from  the  ridge  to  the  east,  the 
engineers  were  asked  to  furnish  volunteers  for  patrol 
work  during  the  night.  As  only  a  limited  number  was 
required,  nearly  a  hundred  were  selected  and  armed. 
All  night  they  kept  the  watch  amid  shell  fire  and  bul- 
lets from  the  machine  guns  and  rifles.  They  could  have 
done  no  better  if  they  had  been  picked  troops  from  regu- 
lar infantry,  and  their  work  was  commended  highly. 

Several  American  units,  working  in  the  back  areas, 
came  under  very  heavy  shell  fire  as  the  German  attack 
progressed.  The  latest  reports  say  that  several  Ameri- 
cans were  actually  captured  by  the  Germans,  but  es- 
caped after  a  few  hours,  and  made  their  way  back  to 
the  British  line. 

The  11th  Regiment  of  Engineers  was  recruited  in 
New  York  last  May  and  was  one  of  the  first  to  be  sent 
abroad.  At  that  time  the  colonel  commanding  was 
Charles  H.  McKinstry  and  William  Barclay  Parsons 
was  a  major.  The  mining  industry  is  represented  in 
this  regiment  by  Maj.  A.  S.  Dwight,  and  Captains  John 
Duer  Irving  and  H.  J.  Stehli. 


1016 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104,  No.  23 


Personals 


Obituary 


victor  G.  Hills  is  making  a  mine  exam- 
ination at  Chloride.  Arizona. 

■t.  D.  Chynoweth.  of  Houghton.  Mich.,  has 
received  a  commi.«.sion  as  second  lieutenant 
..f    infantrj-. 

Joseph  strinithain,  Jr.,  has  been  commls- 
-loned  a  captain  and  is  at  the  Rock  Island 
Officers"  Training  Camp. 

Dr.  Horace  B.  Putton  has  recently  com- 
pleted investigations  of  oil  lands  in  Wyom- 
ing and  northern  Colorado. 

Rash  T.  Sill,  of  Txis  .\ngeles,  has  just 
returned  from  a  business  trip  to  Mexico 
'"ity  and   Pachuca.  Mexico. 

Harry  i.  Wolf,  of  the  Malm-Wolf  Co.. 
■"  investigating  manganese  and  vanadium 
iToperties    in   southwe.stern    Colorado. 

Garrett  F.  Johnnoii,  lately  instructor  at 
'  he  Michigan  College  of  Mines,  has  been 
ommlssioned    first    lieutenant    in    the    field 

•  rtillery. 

V.  C.  BamrtI  expects  to  go  to  France 
It  an  earlv  date  tor  service  in  the  Anier- 
i.-an  Expeditionary  Force  as  a  toiJOgraph- 
'•■al   draftsman 

George  T.  Fonda,  safety  engineer  for  the 
"ethlehem  Steel  Co..  Bethlehem.  Penn..  has 
ix-en  appointed  director  of  labor  and  siife- 
tv  for  all  plants  of  the  company. 

Corey  C.  Brayton  and  E.  R.  Richards 
have  temporarily  closed  their  San  Fran- 
.■isco  offices   in   order  to  give   more  time   t" 

•  heir  operations  at  Midvale.  Utah. 

C.  H.  Cooper,  assistant  superintendent  of 
'he  Calumet  &  Hecla  smeltery  at  Hubbell. 
Mich.,  has  been  appointed  a  captain  in 
the  Coast   .\rtinery.   V.  S.   Reserve. 

A.  H.  Menche.  recently  superintendent 
.if  the  Cass  Copper  Co.,  in  northern  Michi- 
ean.  is  on  the  staff  of  the  Hollinger  Con- 
-olidated  Gold  Mines.  Ltd..  at  Timinins. 
Ontario. 

William  H.  Jobe.  formerly  of  Crystal 
Palls.  Mich.,  has  been  appointed  super- 
intendent of  the  Raimund  mines  at  Bes- 
semer. Ala.,  belonging  to  the  Republic  Iron 
and    Steel    Co..    of    Birmingham. 

Robert  K.  Wlitgins.  recently  in  Nicara-ruii. 
and  Raymond  C.  Mahon,  lately  at  Iron 
River.  .Mich.,  have  been  commissioned  first 
lieutenant  and  second  lieutenant,  respec- 
tively, in  the  Signal  Corps.  Aviation  Con- 
struction   Division. 

S.  Kawasaki,  chief  government  geologist 
in    Chosen,    has    been    investigating    mining 

•  onditions  in  the  Cobalt,  Porcupine  and 
Sudbury  districts  of  Ontario  for  the  .Japa- 
nese Government  and  was  recently  in  To- 
ronto on  his  way  back. 

F.  iollos  Fobs,  oil  geologist,  who  re- 
cently opened  an  office  at  fi"  Broadway. 
\'ew  York,  announces  that  members  ot 
his  staff  completed  Investigations  in  Louisi- 
ana Southeastern  Texas,  Northern  Texas. 
Oklahoma  and  Kan.sas  during  November. 

Dr.  Raymond  F.  Bacon,  director  of  the 
Mellon  Institute  of  the  University  of  Pitts- 
burgh, will  be  commissioned  a  lieutenant- 
■  olonel  in  the  ordnance  division  of  tlic 
War  Dfpartment.  and  will  be  directed  to 
lake  charge  of  the  chemical  work  for  our 
.irmles  In  France. 

r.  P.  Perln.  of  Perin  &  Marsh.iU.  New 
Vork.  who  has  been  In  India  for  some 
months  in  connection  with  new  construc- 
tion at  the  works  of  the  Tata  Iron  & 
.■^leel  Co  ,  SakchI,  Bengal,  will  probably  re- 
main In  India  until  some  time  In  IPIf. 
T  W.  Tolwller,  general  manager  of  the 
-ompanv.  will  leave  India  for  the  United 
States  earlv  In  .January  and  plans  to  be 
in  this  rountrv-  a  considerable  part  of 
next  vear  In  the  meantime.  Mr.  Perln 
will  have  charge  of  operations  at  SakchI. 

rharirs  T.  Main,  n  consulting  englnei-r. 
..f  Boston,  has  been  fleeted  president  of 
the  American  .toclely  of  Mechnnir.il  F.n- 
gineen"  He  was  born  In  Mnrbleh.-ad. 
Mao*  In  msfi  iind  was  educalid  at  the 
Majt.arh.i   fti  Institute      of      Trcbnologv. 

from    ■  graduated  In  I'Tfl.  Since 

I  US"  .d  ns  a  consulting  engl- 

,,,.„  n     IloHlon.    being    «s«0(l- 

,t,rt  „  th  F.   W    nenn  In  (he  Arm 

r.f  Dean  ,t  .M:iiii  Mr.  Main  has  designed 
and  supervised  the  construction  of  numer- 
oun  Inrtusirlnl.  steam-power  and  water- 
power  plants.  ntT-ong  his  largest  undertak- 
ings being  the  Wood  Worsted  and  .\ver 
Mills  In  l_T«r<-ii'<'  Mass.  and  four  hydro- 
..leetrlc      <i..voi^r..„o..i.      for     the      Montana 

Power    Co.    '..--. -     .1 t    "^A.inn    hp 

Hf  becam'^  ''   '"'" 

•  lety  of  M-  "V'l 

served   on    •'  *•' ' 

\'\^t  three  >>-.ii.-       >>•  -    >    -  f  ^' 

the  Amertein  S*«-lely  of  civil  i:..gl!u.T.s  and 
:.  number  of  other  engineering  nnd  tech- 
nical   t-ooictl-s 


Abraham  Gibson,  one  of  the  oldest  resi- 
dents ot  Halleybury.  Ont..  and  a  prominent 
mining  man.  died  suddenly  on  Nov.  25.  He 
went  to  the  Cobalt  camp  in  its  early  days 
and  was  successful  in  South  Lorrain.  lie 
held  claims  in  many  places  in  northern  On- 
tario. 

Emory  H.  Diehl,  assistant  general  man- 
ager of  the  United  Alloy  Steel  Corporation. 
Canton.  Ohio,  died  .Nov.  20  after  a  short 
illness,  age  33  years.  He  was  graduated 
from  the  Pennsylvania  State  College  In 
1906  and  was  connected  for  a  time  with  the 
Carnegie  Steel  Co..  which  he  left  four  years 
ago  to  become  associated  with  the  Canton 
plant. 


Societies 


American    Institute    of    Mining    F.nglneers, 

Columbia  Section,  held  its  seventh  annu.al 
meeting  on  Nov.  17.  at  Kellogg.  Irt.iho.  in 
the  Y.  Jl  C.  A.  building  Officers  tor  the 
ensuing  year  were  elected.  R.  S  Handy, 
presented  a  paper  on  "Hand  Sorting  ot  Mill 
Feed  ■• 

Kngineers"  Society  of  Western  Pennsyl- 
vania held  a  meeting  in  the  Union  Arcadt 
Bldg..  Pittsburgh.  Penn..  on  Dec.  4.  A 
paper  entitled  "Manufacture  and  Use  ot  Die 
Castings'  was  pre.sented  by  Charles  PacA. 
chief  chemist  and  metallurgist  ot  the 
Doehler  Die  Casting  Co..  Brooklyn,  N.  Y. 

American  rhemical  Society,  New  Vork 
Section,  will  hold  its  third  regular  meetiMg 
jointlv  with  the  New  York  Sections  ot  the 
.Xmerican  Electrochemical  Society  and  th  ■ 
.Society  of  Chemical  Industry  on  Dec.  7.  i  ' 
Rumtord  Hall.  New  York.  National  wastes 
that  can  be  prevented  by  the  application  of 
cheinistry  will  be  the  theme  of  discussion 
with  especial  reference  to  raiment.  Papers 
on  leather,  textiles  and  waterproofed  a'!d 
protected  fabrics  will  be  presented  by  .\lle  i 
Rogers,  ot  Pratt  Institute.  J.  Merritl 
^latthews.  editor  "Color  Trade  .Tournal," 
and  H.  P.  Pearson  and  F.  Sundermann.  ot 
Cravenette  Company. 

Vniled  Engineering  Society — A  general 
meeting  ot  the  American  Society  ot  Civil 
Engineers,  the  American  Institute  of  Jlin- 
ing  Engineers,  the  American  Society  of  Me- 
chanical Engineers  and  the  American  Insti- 
tute of  Electrical  Engineers  was  called  for 
Fridav  evening.  Dec.  7.  in  the  Engineering 
Societies  Auditorium.  29  W.  39th  St..  New 
Vork.  for  the  purpose  of  welcoming  the 
American  Society  of  Civil  Engineers  i  -to 
the  fraternity  of  founder  societies  and  Into 
nccupancv  ot  the  enlarged  Engineering  So- 
cieties Bldg.  .\ppropriate  ceremonies  were 
announced  to  signalize  the  association  of 
the  four  societies  under  one  roof. 

.Alaska  Mining  and  Engineering  Society 
held  its  annual  meeting  on  Oct.  17.  191  (. 
at  Thane.  Alaska.  The  society  was  the 
guest  of  the  Alaska  Gastineau  Mining  Co.. 
of  which  the  president  ot  the  society.  G.  T. 
Jackson.  Is  manager.  The  following  papers, 
descriptive  of  the  practice  at  the  Gastineau 
mill,  were  read:  "General  Mill  Practice, 
bv  E  V.  Daveler.  mill  superlnte'ident  : 
"Flow  Sheet  In  the  Mill."  by  R  Hatch 
assistant  mill  superintendent ;  "Mechanical 
Department."  hv  H.  E.  Garlock.  master  me- 
chanic :  "Sampling.  Assaying  and  Refining 
Methods."  hv  Fred  Hodges,  chief  chemist  ; 
and  "Electrical  Operations."  bv  Emll  Gas- 
tongwav.  chief  electrician.  Officers  were 
elected  "for  the  ensuing  year,  as  follows: 
.lohn  Richards,  president  :  Earl  Daveler, 
vice-president  :  c.  K.  \%Tiite.  secretary- 
treasurer  W.  S.  Pullen  and  C.  E  David- 
son were  elected  members  of  the  executive 
committee. 

Colorado  Chapter  of  the  American  Mhiltig 
Congress  was  organized  at  a  meeting  h"ld 
on  .Nov  2S  In  Denver.  A  hoard  of  l.'i  direc- 
tors was  elected  as  follows:  To  serve  two 
vears-  Samuel  D.  Nicholson.  Charles  A. 
Chaw,  R.  S  Ellison.  Irving  T.  Snyder.  Reis 
Hchlrm-r.  of  Idaho  Spriigs.  Robert  M, 
Henderson,  of  Breckenrldge.  and  Max 
SchotI  ;  to  serve  one  year:  Fri>"k  Hulkclev. 
Geonce  L.  Nve.  E.  A.  Colburn.  Wiiller  V-'K  \ 
of  lladvllle-.  Nelson  Franklin,  of  R;.|ll.,s- 
vllle  C.eorge  E  Collins.  M  S.  M^icCurtbv 
nnd  J  F  Welbnrn.  A  meeting  of  this  board 
was  nnnoiiiiced  for  Dec  1.  for  the  piiriio-j- 
of  electing  a  governor  and  three  vice-gov- 
ernors. A  committee  was  appointed  to  at- 
tend the  I-lnh  state  confererce  In  Sjilt  I.-ike 
Cllv  on  D-c.  4  to  discuss  the  stabllliiing  of 
Iheni-liil  MinrK.  t  ..n  sliver.  lend  nnd  »t>eltpr. 
"  ,1    (.,  dmeni.,   to  the   war-tax 

l„^  ,s  sent  to  the  Wn>hl"g- 

(„.,!,.  1    the    Am'-rlcnn    Mining 

Cnng,,  '<:■■    selrello'i   ot   n    minlne 

man  on  il.r  p.%vh  appointed  advisory  hoard 
of  (he  exceaa  war-prollls  ndml'ilstrntlve 
council 


Industrial  News 


Asbestos  Protected  Metal  Co.,  ot  Pitts- 
burgh, announces  that  it  is  now  represented 
in  the  State  ot  Georgia  by  .1.  F.  Scnofield'S' 
Sons  Co.,  ot  Macon. 

Stewart  &  Holmes  Drag  Co.,  Seattle, 
Wash,  has  opened  a  new  store  tor  its 
as.say-sui)ply  department  at  Third  Avenue 
South  and  Main   Street. 

Mark  R.  Lamb  is  buying  belt  conveyors, 
transmission  belts  and  transmission  ma- 
chinery for  Bolivia.  About  $11,000  is 
involved    in    the   present   order 

Sullivan  Machinery  Co.  announces  t..at 
Wallace  T.  Roberts,  hitherto  sales  manager 
for  the  company  in  lower  Michigan,  north- 
ern Ohio  and  northern  Indiana,  has  bee 
appointed  district  manager  at  Denver,  suc- 
ceeding Capt.  .Matthew  R.  Blish.  Ordnanc. 
Department,  U.  S.  .\..  acting  manager  at 
Denver  since  last  Mav.  George  W.  Black- 
inton.  manager  at  Denver  up  to  May  last. 
is  captain  commanding  Third  Battali  'n 
:!.'i:!rd  Infantry  Regiment.  N.  A..  Camp 
Kunston.  Kansas. 

Pacific  Electro  Metals  Co..  of  San  Fran- 
cisco, has  put  into  operation  a  plant  for 
manufacturing  carbon  electrodes  from  pe- 
troleum coke  on  San  Francisco  Bay.  at 
Bav  Point.  Contra  Costa  County.  Calif.  The 
electrodes  are  for  use  in  electric  furnaces 
and  possess  a  high  conductivity  on  account 
of  the  low-ash  content  of  the  raw  material 
Another  plant  for  making  ferro-alloys  is  in 
course  of  construction  at  the  same  place 
and  will  be  in  operation  within  the  next  30 
davs  and  will  consume  at  the  start  approxi- 
mately 1ft. 000  kw.  The  alloys  to  be  pro- 
duced" include:  Ferrosilicon.  terromanga- 
nese.  silicomanganese.  ferrochrome.  terro- 
molvbdenum  and  ferrotungsten.  Raw  ma- 
terials tor  all  these  alloys  are  available  In 
abundance  on  the  Pacific  Coast.  The  com- 
pany is  a  Nevada  corporation,  although 
excl'usivelv  represented  by  California  capi- 
tal. The  plants  have  been  designed  by  the 
Beckjnan  &  Linden  Engineering  Cor[)oration 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each 
British  patents  are  supplied  at   40c.   each. 

Conveyor.  Robert  E.  Briggs.  Columbus. 
Ohio,  assignor  to  the  Jeffrey  Manufacturing 
Co..  Columbus.  Ohio.  (U.  S.  No.  1,247.365  : 
Nov,    20,   1917.) 

Draftsman's  I.amp.  Ralph  Leon  Rizer, 
Cumberland.  Md.  (U.  S.  Xo.  1.247,464 : 
.Nov.   20.   1917.) 

Electrolysis  of  Zinc  —  Electrodeposltlon 
aid  Extraction  of  Zinc.  Urlyn  Clifton  Tain- 
ton.  London,  and  John  Norman  Pring. 
Chester.  England.  (U.  S.  No.  1.247.179  : 
Nov.    20.    1917  ) 

Excavating  Apparato*.  Thomas  Spencer 
Miller.  South  Orange.  N.  J.  (U.  S.  No. 
1.247.309:   Nov    20.   1917.) 

Explosive  Charges — Device  for  Inserting 
Rxoloslve  Chare.s  in  Earth.  Fdwin  K 
O'Brien.  Charlottesvillo.  Va-  (U.  S  No 
1.247. 667:  Nov.  20.  1917  ) 

Iron  Alloy  Containing  Uranium.  Joseph 
M  Flannerv.  Pittsburgh.  Penn.,  assignor  tn 
Standard  Chemical  Co.  Pittsburgh,  Penn 
(U.  S.  No.   1.247.252:  Nov.  20.   1917.) 

Mould  Oare,  Tetsushiro  N'akamlgawa. 
New  York.  N  Y  (U,  S  No,  1.247.293: 
Nov.   20.    1917.) 

Manganese  Carbonate,  Process  for  the 
Oxidation  of  Morduch  L  Kaplan.  Brook- 
Ivn.  N.  V.  (U.  S.  No.  1.247278:  Nov.  20. 
l"917.) 

>l,p,, — Apparatus  for  Carrying  and  Ex- 
hibiting Maps.  Charts,  .and  the  Like 
Charles  Hamlet  Cooper.  Wimbledon.  Kng- 
land  (U  S  No  1.217.227;  Nov.  20,  1917.) 
Mill — (Combination  Stamp.  Crushing,  and 
Grinding  Mill  Arthur  /.  Levitt  South 
Pasadena.  Calif  <U  S.  No.  1.24. .293. 
Nov     20,    1917  ) 

Mold-lleallng  Furnace.  Jacob  M.  Roth. 
PItt.shurgh.  Penn.  (U  S.  No  1.247.015. 
Nov.    20.    1917  ) 

open-Hearth  Furnaces,  Method  of  and 
Apimratu-.  for  Tapping.  Melton  A  Sinlth. 
Vnndergrlft.  Penn  (U.  S  No.  I.24..606: 
Nov     ■-•«.    1917  ) 

Ore-Frrdlng  Means  for  Furnaces.  Olen 
A  Williams  and  Homer  A  Thayer.  Pl't''- 
burg  Kan  lU  S  No.  1,247.050;  Nov.  20 
1917) 

Ore  Trealmcnl— Treatment  of  the  Ores 
of  Certain  Metals.  Robert  Ij«ncp.  Pari" 
Franco  (U  S  No  1.217. 113:  Nov  20 
1917  ) 
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SAN  FRANCISCO — Dec.  1 
ArtivitT  in  Oil  Lands  is  marked  by  re- 
cent permits  issued  In'  the  State  Corpora- 
tion Department  to  tlie  Caiifornia  Oil  Co^ 
of  Oakland.  The  company  is  permitted  to 
;ssUe  1,000,000  shares  of  common  stock. 
500,000  shares  of  preferred  stock  and  $500,- 
000  worth  of  five-year  gold  notes  to  the 
B  B  &  E  R.  Dudley  Petroleum  i-O.,  in 
exchange  for  oil  lands  in  Lost  Hills  and 
leMdgl  oil  fields  in  Kern  County.  Also 
additioiial  shares  tor  40  acres  of  oil  ands 
Ind  leases  in  the  Pismo  or  Tiber  oil  fleWs  m 
San  Luis  Obispo  Countyand  lease  cox  el  ng 
199  33  additional  acres  in  Pismo  oil  fields. 
A  pernTit  to  sell  600,000  shares  preferred 
stock  at  n  was  granted  on  condition  that 
common  shares  previously  issued  l^e  de- 
posited in  escrow  pending  furthfr  order  of 
the  conunissioner.  It  is  provided  that  $.5,- 
000  out  of  the  sale  of  the  preferred  stock 
shall  be  used  in  sinking,  operating  wells 
and  increasing  the  present  equipment  in  the 
Pismo    oil    fields. 

High-Grade  Comstook  Ore  extracted 
from  the  Union  Consolidated  is  again  at- 
t?aSing  the  attention  of  operators.  S  ope 
No.  2  in  the  south  drift  on  the  -40_0-ft 
level  produced  95  tons  which  sampled  $50  35 
per  ton  In  another  stope  30  tons  sampled 
SdSIS  During  the  week  ended  ^ov.  J4, 
fhe  mine  put  through  the  mill  393  tons 
averaging  $29.14.  and  118  tons  second-class 
ore  averaging  $10,65.  But  little  ore  was 
extracted  from  the  other  Comstocks.  In 
?he  Consolidated  Virginia,  the  west  drift 
on  the  2700-£t.  level  was  advanced  13  ft. 
and  passed  through  6  ft.  of  vein  matter 
of  quartz,  clay  and  pon^hyry,  with  a  strong 
flow  of  water.  The  quartz  assayed  from 
$191  to  $2.97  per  ton.  The  Andes  saved 
77  cars  of  low-grade  ore.  In  the  Gold  HU 
district,  the  Jacket  surface  tunnel  Pi-oduced 
22  cars  of  fair-grade  ore.  The  """.  ,^.>^"- 
tinued  work  on  new  equipment  and  build- 
ing and  the  old  cyanide  plant  operated 
during  the  week. 

Demand  for  Molybdenite  has  encouraged 
prospecting  and  developnient  m  San  Diego 
County  in  the  region  of  Cottonwood  Creek 
east  of  Tsidro  Mountains.  The  present 
development  by  the  Tecate  Mining  Co.,  is 
on  four  claims  situated  between  Cotton- 
wood Creek  and  Potrero.  The  company  has 
obtained  permission  from  the  commissioner 
of  corporations  to  issue  80.000  shares  com- 
mon stock  to  owners  of  the  mining  claims 
in  exchange  for  the  property  and  to  sell 
60,000  shares  preferred  stock  at  »i  per 
share;  the  shares  are  to  be  held  in  es- 
crow, pending  further  orders  of  the  com- 
missioner. The  claims  are  situated  on  what 
is  assumed  to  be  an  extension  of  a  broad 
diorite  dvke  in  which  are  indications  of 
molybdenite.  Records  of  the  State  Mining 
Bureau  show  that  molybdenite  is  widely 
distributed  in  California,  occurring  in  small 
flakes  and  leaves  in  quartz  and  crystalline 
rocks.  Molybdenite  is  found  with  malachite 
and  chalcopyrite  at  Potrero  in  San  Diego 
County  and  in  granite  at  Campo.  which  is 
about  10  miles  east.  The  two  districts  lie 
along  the  Mexican  border  but  well  within 
California.  The  mineral  is  also  found  in 
the  Grapevine  district  in  this  county. 
Other  counties  in  which  molybdenite  is 
found  are  El  Dorado.  Fresno,  Inyo,  Madera. 
Mariposa,  Mono,  Napa.  Nevada,  Placer,  Plu- 
mas, Shasta,  Tulare.  Tuolumne  and  River- 
side, making  a  total  of  16  counties  m  which 
there  has  been  little  development  and  of 
which  there  are  no  extensive  records.  ahi.« 
and  other  special  minerals  have  not  been 
largely  prospected  for  in  California  until 
the  war  created  an  increase  in  the  demand, 
although  chrome  and  manganese  had  been 
mined  prior  to  the  war.  The  failure  to 
develop  and  mine  special  minerals  in  Cali- 
fornia has  for  many  year.s  been  due  almost 
solely  to  the  lack  of  transportation  at 
reasonable  cost.  In  fact,  there  are  many 
minerals  in  the  state  that  have  remained 
undeveloped   for   this   reason. 

BUTTE — Nov.  38 
Owners  of  Silver  Properties  are  preparing 
strong  protests  to  Washington  against  fix- 
ing the  price  of  siher  as  it  is  argued  that 
this  m,"tal  does  not  enter  into  the  manufac- 
ture of  articles  required  by  the  Govern- 
ment for  war  purposes  and  therefore  it  is 
not  proper  that  the  Government  should 
interfere.      There    is    a    movement    on    foot 


to  join  with  the  Nevada  operators  in  send- 
ing a  delegation  to  Washington  to  enter 
a  formal  protest  against  fixing  the  price 
at  a  rate  per  ounce  of  anything  below;  $1. 
Some  of  the  silver-mine  owners  who  have 
had  their  properties  idle  for  years  have 
taken  steps  to  organize  a  campaign  against 
the  Government  fixing  a  price. 

Copper  Costs  are  the  subject  of  much 
discussion  just  now  among  mining  men.  It 
is  said  that  with  the  Government  price  of 
copper  fi.xed  until  the  first  of  the  year  at 
'3Vc  per  lb.  the  Anaconda  Copper  Mining 
Co""  with  all  its  economic  installations  in 
the  last  three  years  is  making  only  a  little 
money.  Three"  yeai-s  ago  the  miners  were 
being  paid  $3.50  a  day  and  today  they  are 
receiving  $5,25  and  everything  entering  into 
production  has  increased  from  30%  to 
300 <»  There  is  no  doubt  the  Anaconda 
company  is  making  some  money,  but  its 
profits  are  small  compared  with  three  years 
ago  The  small  operators  in  some  case.s 
have  a  hard  job  making  both  ends  meet. 
There  is  a  general  feeling  that  the  Govern- 
ment realizing  the  existing  conditions  at 
the  first  of  the  year  will  increase  the  price 
to  at  least  25c.  per  lb.  In  this  district 
the  output  is  gradually  working  back  to 
normal,  but  the  demand  of  the  Government 
for  copper  has  been  so  heavy  of  late  tlvi* 
it  is  contended  that  there  is  very  little 
on  hand  to  supply  the  local  consunipt'.oii 
and  at  the  same  time  keep  the  Government 
demand  up  to  requirements.  By  the  first 
of  the  vear  the  North  Butte  company  is 
expected  to  again  enter  into  the  producing 
class  at  the  normal  rate,  as  by  that  time 
the  Granite  Mountain  shaft  will  be  m  oper- 
ation after  the  fire  of  last  June.  At  pres- 
ent the  North  Butte  is  hoisting  at  the  rate 
of  about  45  carloads  a  week  through  the 
Speculator  shaft. 

SAI.T    lAKB    CITY — Not.    30 

Old  Coal  Mines  for  several  years  idle  in 
Weber  and  Summit  counties  are  experienc- 
ing a  revival  and  new  properties  are  being 
brought  in  here,  as  the  demand  for  coal 
increases.  At  Coalville  in  Summit  County, 
the  old  mine,  formerly  operated  by  the 
Superior  &  Briquette  Co.  but  closed  do\yn 
tor  five  vears.  is  being  worked  under  the 
name  of  "the  Summit  Fuel  Co.,  The  Weber 
mine  has  a  large  number  of  teams  at  work 
hauling  coal  to  the  railroad  at  Coalville 
H  miles  awav.  A  railroad  spur  is  being 
built  to  this  property.  A  new  property. 
9  miles  from  Coalville,  is  producing  14  0 
tons  of  coal  daily,  Chapelle  Bros,  being  the 
operators.  The  Grass  Creek  mine  is  pro- 
ducing   at   capacity. 

The  Utah  Coal  Route  opened  for  traffic  to- 
day and  it  is  expected  that  operation  by  this 
road  will  soon  make  itself  felt  in  the  better- 
ment of  the  coal  situation.  The  new  rail- 
road has  its  terminal  at  Provo,  where  it 
connects  with  the  Denver  &  Rio  Grande, 
the  Salt  Lake  Route,  and  the  Orem  electric 
line  A  large  part  of  the  rolling  stock 
has  arrived  and  the  remainder  is  coming 
in  although  there  is  necessarily  some  delay, 
owing  to  Governnient  requirements.  Four 
out  of  the  six  locomotives  are  on  hand 
and  the  two  remaining  are  expected  w-ithin 
two  weeks.  The  cars  which  are  of  the 
all-steel,  "dump"  type,  of  capacity  of  100,- 
000  lb.  each,  will  be  made  to  carry  125,000 
lb,   wherever  this   can  be  done. 

Oil-Shale  Exploitation  may  be  hastened 
by  the  |n-eseiit  rapid  consumption  of  oil 
and  gasoline  without  the  accompanying  dis- 
covery of  new  oil  fields  to  take  the  place 
of  those  in  danger  of  exhaustion.  There  is 
no  question  but  that  there  is  a  large  re- 
serve of  oil  fuel  available,  both  in  this 
state  and  in  Colorado,  as  soon  as  a  suit- 
able and  economical  process  of  distillation 
shall  have  been  found.  Certainly  effort 
in  this  direction  has  been  stimulated.  Ex- 
periments conducted  for  some  time  at  the 
University  of  Utali — along  the  lines  of  a 
process,  "which  has  for  many  years  been 
in  successful  operation  in  Scotland—are 
said  to  indicate  the  possibility  of  profitable 
recovery  bv  means  of  steam  distillation. 
The  experiments  have  been  made  in  what  is 
described  as  a  somewhat  crude  apparatus, 
consisting  of  an  upright  cylinder  about  a 
foot  in  diameter,  surrounded  by  masonry, 
with  a  furnace  underneath.  The  shale  and 
sand,  superheated  by  steam,  are  subjected 
to    a    heat    of    from    900°    to    1000=       The 


oil  and  the  gases  pass  through  a  serie.'' 
of  pipes  and  the  anmionium  sulphate,  gas. 
naphtha  and  crude  oil  are  segregated.  II 
is  stated  that  Uie  process  has  been  so  far 
improved  that  the  various  grades  of  oil 
can  be  segregated,  although  this  has  not 
been  done  in  the  testing  plant  on  the 
University  grounds.  The  average  re- 
sults of  the  tests  made  at  the  Uni- 
versity plant,  on  shales  from  near  Elko 
show  "  the  crude  oil  per  ton  of  shale  to 
be  45  gal.  and  gasoline  from  gas — if  de- 
sired— 14  gal.,  making  a  total  of  59  gal 
In  addition  to  the  gasoline  from  gas.  tests 
are  said  to  show  80%  of  gasoline  can  bt- 
extracted  from  the  crude  oil.  Coincidentally, 
with  the  above  results  two  other  processes 
have  been  announced,  one  of  these  by  a 
Nevada  man  and  the  other  by  a  local  engi- 
neer but  details  as  to  these  have  not  been 
given  out  It  mav  be  of  interest  here  to 
note  that  the  early  Mormon  pioneers  oper- 
ated a  still  for  the  extraction  of  oil  froni 
shale,  before  the  date  of  the  Pennsylvania 
discoveries :  and  the  ruins  of  an  old  still 
near  Juab  are  said  to  remain.  Oil  shales 
are  found  extensively  in  eastern  Utah,  and 
there  are  large  beds  in  Utah,  Sanpete  and 
Juab  counties.  Oil  sands  occur  near  the 
.San  Wavfall  swell,  and  in  parts  or  Wayne 
and    San"   Juan    counties. 

DENVER — Nov.  30 
Exeess  Profit  Tax  provision  of  the 
income-tax  law  is  regarded  by  Colorado 
mine  operators  as  an  unfair  discrimina- 
tion, which  places  proportionately  heavier 
burdens  upon  producers  with  small  invested 
capital  than  upon  those  of  large  capitaliza- 
tion It  is  pointed  out  that  a  strict  ad- 
ministration of  the  excess-profits  law  will 
penalize  conservative  financiers  and  create 
considerable  confusion  and  restrictive  con- 
ditions detrimental  to  the  industry. 

Fixing  the  Price  of  Silver  by  the  Govern- 
ment is  viewed  with  alarm  by  Western 
mine  operators  who  are  interested  in  tht- 
production  of  silver,  and  who  have  under- 
taken the  development  of  silver  properties 
These  operators  claim  that  the  unsettled 
price  of  silver  is  sufBciently  disquieting  to 
the  silver-mining  industry,  without  adding 
price  fixing  bv  the  Government.  There 
seems  to  be  so"me  difference  of  opinion  as 
to  the  ultimate  value  of  price  fixing  bui 
all  agree  that  if  a  commercially  profitable 
price  is  not  allowed  on  silver,  then  silver 
producers    will    be   heavy    losers 

Issuance  of  New  Securities  should  not  be 
interfered  with  during  the  period  of  the 
war,  as  advocated  by  the  American  Defense 
Societv  unless  the  lawmakers  think  that  n 
will  be 'an  advantage  to  the  Government  to 
stop  all  vital  and  legitimate  promotions  ol 
hew  enterprises.  Tlie  moxe  to  force  the 
passage  of  a  law  in  the  coming  session  ot 
Congress  prohibiting  the  issuance  of  new 
securities  except  bv  Federal  license  is  ill- 
advised  according  to  most  enterprising  rain- 
ing men  ot  the  West.  Such  a  law  would 
practically  stop  all  mining  and  oil  Promo- 
tions good  or  bad.  Bad  promotions  should 
be  prevented  in  some  other  way.  it  is  fell 
here  than  bv  placing  restrictions  on  the 
development  of  new  and  worthy  enterprises 
which  may  be  ot  advantage  to  the  Govern- 
ment in   tiie   near  future. 

W.*LI-.4CE,  IDAHO— Not.  SO 
Idaho  AlininB  .\ss«ciatJon  took  definite 
and  positive  action  with  the  view  to  im^. 
mess  ng  Congress  with  the  necessity  of 
prlcticllly  rewriting  the  section  of  the 
war-revenue  law  imposing  a  tax  oii 
excess  profits.  The  meeting  of  the 
association  was  called  to  take  action  on 
v-lriois  subjects  that  are  of  special  interest 
to  the  mining  industry,  but  mos;t  of  these 
were  parsed  up  for  the  reason  that  it  was 
the  unanimous  opinion  that  a  change  m 
the  excess-profits  law  was  of  far  more 
pressing  importance.  The  action  of.  the 
SeetinI  is  reviewed  elsewhere  in  this  issue 
S  the  "Journal."  The  meeting  of  the  asso- 
c  ation  in  this  city  was  thoroughly  repre- 
sentative of  the  industry  of  the  state 
Among  tlie  important  operators  present 
were  James  F.  McCarthy,  manager  of  the 
FTecH  Mining  Co.;  Frederick  Burbidge, 
Sanager  of  the  Federal  Mining  and  Smelt- 
ing Co  F  A.  Behling.  manager  of  the 
Fmnire  Copper  Co.,  Mackay,  Idaho;  Senator 
I  E  Rock^vell.  of  Bellevue.  prominent 
operator   of  Wood   Kiver   mines;    Harry   L 
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I  lay.  of  the  Hercules  Mining  Co  :  Jerome 
I  Dav.  manager  of  Tamarack  and  Custer 
.Mining:  Co  ;  Charles  I^  Bishop,  manager 
iif  the  Douglas  mine  of  the  .\naoonda  com- 
panv  Robert  N  Bell,  inspector  of  mines. 
;ind  F  .\  Thomson,  dean  of  the  Idaho 
School  of  .Mines,  were  also  present. 

VIROIM.\    <ITV,    NKV. — Dee.    1 

Nevada  silt  rr  Produrern  led  by  Governor 
Kmmet  D  Boyle,  Whitman  Symmes  and  S. 
H  Bradv  are  on  the  way  to  Washington 
to  confer  with  the  Secretary  of  the  Treasury 
McAdoo  and  Ravmond  T  Baker,  director 
.if  the  Mint  They  will  offer  the  protest 
against  any  effort  to  make  a  British- 
.Vmerican  corner  or  control  of  the  price 
iif  silver  Committees  from  .\rizona.  Idaho, 
and  Utah  will  also  take  part  The  Nevada 
silver  producers  do  not  object  to  sharing 
the  burdens  of  taxation  imposed  by  the  war. 
liul  thev  are  opposed  to  scaling  of  prices 
which  mav  mean  practical  confiscation  of 
many  of  the  silver  mines  in  the  West 
HOtr.HTON.    MKH. — Dec.     I 

ProdDction  of  Topper  from  I>ake  Superior 
mines  for  1917  is  estimated  at  225.000.000 
lb  providing  there  is  no  let-up  in  the 
present  scale  of  operation  There  is  much 
speculation  in  the  Lake  Superior  copper 
district  as  to  the  action  of  the  Government 
relative  to  the  price  of  copper  following 
the  conclusion  of  the  agreement  on  a  23 ic 
basis  which  ends  .Ian.  1  That  there  can 
l>e  a  further  reduction  in  the  price  seems 
out  of  the  question,  which  would  mean  -sus- 
pension of  more  mines  or  a  cut  in  wages 
Mines  now  are  paying  good  bonuses  to 
their  employees  and  while  no  official  an- 
nouncement has  been  made  there  is  every 
reason  to  believe  they  will  continue  to  do 
so.  Few  of  the  mines  are  working  full 
forces  .Ml  of  them  could  use  more  men 
to  advantage  Lake  Superior  mining  men 
believe  that  stimulation  to  production  might 
lie  secured  bv  increasing  the  price  to  25c 
per  111.  but  they  hardly  expect  any  such 
mtion  from  the  Government,  notwithstand- 
ing  the   impending  shortage 

HIBBING,  .MINX. — Nov.  30 
Iron  Ore  Vnder  Lake  SyraruBe  is  being 
negotiated  for  by  F  D  Snyder,  of  St.  Paul. 
The  iron  ore  under  this  lake  is  owned 
by  the  State  of  Minnesota  and  is  esti- 
mated at  three  million  tons,  which  should 
bring  to  the  state,   one   and   a   half  million 


dollars  in  royalty  The  offer  to  purchase 
the  ore  under  I>ake  Syracuse  is  the  first 
made  under  the  new  law  providing  ma- 
chinery for  the  .sale  of  such  ore.  the  title 
to  which  is  held  to  be  in  the  state  The 
law  fixes  a  minimum  royalty  of  50c. 
against  the  25c.  minimum  that  obtains  in 
most  of  the  iron-ore  mine  contracts  that 
are  now   affecting  the  state. 

Ore  Production  for  sea.son  just  closed  for 
the  Chi.sholm  district  will  amount  to  almost 
3.250.000  tons  of  iron  ore  The  Oliver  Iron 
Mining  Co  heads  the  list  with  a  total  ton- 
nage of  1.750.000  tons.  The  Shenango  Fur- 
nace Co  totals  1.003.000  tons  and  the  M  .\ 
Hanna  Co  produced  46t;.000  tons  Ship- 
ments from  the  Hibbing  district  for  the 
month  of  November  will  go  down  in  Range 
history  as  the  one  that  saved  the  1917 
ore-shipping  sea.son  Taking  full  advantage 
of  the  fine  weather,  the  U.  S.  Steel  Corpora- 
tion and  independent  mines  shipped  to 
capacity  in  order  to  make  up  for  tbe  October 
setback  due  to  the  bad  storms  The  second 
Saturday  in  November  was  the  biggest  .ship- 
ping da\'  of  the  season  when  52  ore  trains 
left   the   Mitchell    yards  for   the   ore   docks. 

JOPLIN,  .MO. — Dec.  1 
Sale  of  Property  of  the  Fifteenth  Street 
Mining  Co  in  the  eastern  part  of  Joplin 
to  Oklahoma  City  investors  for  $100,000. 
has  just  been  announced.  The  mine  was 
developed  by  O.  W  Sparks,  of  Galena,  and 
associates,  and  was  of  especial  interest 
both  for  its  richness  and  for  the  further 
fact  that  it  is  located  on  one  of  the  veteran 
mining  tracts  in  this  district  Some  of  the 
first  big  zinc  mines  in  Missouri  were  de- 
veloped on  this  ground  40  years  ago  The 
mine  has  been  operated  for  several  months 
with  a  battery  of  nine  hand  jigs,  and  with 
this  and  a  small  amount  of  custom  milling, 
from  70  to  80  tons  of  high-grade  zinc  con- 
centrates have  been  made  weekly.  The 
product  has  been  averaging  between  63  and 
64. 90'-^  metallic  zini'.  and  is  lead  free 
Operations  are  carried  on  at  about  150  ft 
H  C.  Murphy,  of  Clinton,  Okla.,  heads  the 
purchasing    coinpany. 

TORONTO — Dec.  1 
OwnerHhip  of  Tailingii  dumped  on  adjoin- 
ing property  was  decided  by  Justice  Mid- 
dleton  on  .N'ov  29.  in  the  action  brought 
bv  the  Peter.son  Lake  Mining  Co  against 
the   Dominion  Reduction  Co.     The  (luestion 


involved  was  the  ownership  of  a  quantit\- 
of  tailings  deposited  by  the  Dominion 
Reduction  Co  and  its  predecessor,  the  Nova 
Scotia  Mining  Co.  in  Peterson  Lake  The 
property  of  the  Peterson  I..ake  Co.  includes 
the  bed  of  the  lake  The  Nova  Scotia 
became  the  owner  of  the  land  adjacent  to 
the  east  arm  of  Peterson  Lake,  and  in 
1909  erected  a  reduction  mill  which  went 
into  operation  in  1910  Tailings  were  at 
that  time  of  no  commercial  value  and  were 
deposited  in  the  lake  In  1912  the  Nova 
Scotia  coinpany  made  an  assignment  anJ 
its  assets  became  the  proi>erty  of  the 
Dominion  Reduction  Co  In  1914  the  man- 
ager of  that  company  wrote  to  the  Peterson 
Lake  company,  asking  i>enTiission  to  con- 
tinue the  dumping  of  the  tailings  into  the 
lake,  wiiich  was  granted  Subsequently, 
in  May.  1915.  the  Dominion  Reduction  Co 
retjuested  jiermission  to  remove  the  tailings 
if  they  were  of  any  value,  and  received  a 
reply  that  "this  would  be  satisfactory  if 
the  Peterson  Lake  c^impany  had  the  right 
to  direct  the  point  of  deposit  of  the  tail- 
ings." In  June  last,  the  pre-sent  Peterson 
Lake  directors  secured  an  injunction  to 
prevent  the  Dominion  Reduction  Co.  from 
removing  tailings  from  Peterson  Lake  terri- 
tory. The  Dominion  Reduction  Co.  claime<i 
the  ownership  of  the  taili  igs  aid  tlie  case 
was  tried  early  in  October  The  judgment 
is  to  the  elTect  that  the  Peterson  Lake 
compan.v  is  entitled  to  ownership  of  all 
tailings  or  slimes  from  the  Dominion  Reduc- 
tion Co 's  mill,  formerly  the  Nova  Scotia 
mill,  which  were  dumped  upon  Peterson 
Lake  territory  prior  to  July  2.  1915.  As 
the  dumping  was  in  progress  for  five  years 
previous  to  tliat  date,  and  those  of  the 
earlier  period  were  rich  in  silvtr  content, 
it  is  estimated  that  the  value  of  the  slimes 
secured  by  the  Peterson  I.^ke  may  exceeJ 
one  million  dollars.  In  pronouncing  jude 
ment.  Justice  Middleton  stated  tliat  the 
case  was  analagous  to  that  of  an  owner 
of  land,  who  in  building  a  house  secured 
permission  to  dump  earth  from  the  excava- 
tion upon  the  neighboring  propertv.  h^ 
would  not  afterwards  be  allowed  to  remove 
it.  The  judginent  is  regarded  as  a  test 
one  as  several  other  Cobalt  companies,  in- 
cluding the  Beaver.  Temiskaming.  McKin- 
ley.  Darragh.  Hudson  Bay  and  Coniagas 
have  al.so  disposed  of  their  tailings  on 
adjacent  properties.  It  is  probable  tiiat 
the  decision  will  l>e  appealed. 
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JelTeriton    <'ount>' 

WOODWARD  IRON  Co.  (Woodward)  — 
Stripping  soft  ore  at  Spaulding  mine 
Thomas  Worthington,  of  Birmingham,  has 
contract. 

TF,.N'.VRSSEE  COAL.  IRON  .\ND  R/VIL- 
ROAD  CO.  (Birmingham) — One  thousand 
.arloads  of  piling  and  5.000.000  ft  of  plat- 
form lumber  piircha.sed  for  shipyard  at 
.Mobile.  Work  will  begin  when  material  ar- 
rives. 

ALASKA 

ALASKA  GASTINKAC  (Thane)  —  Ore 
milled  In  November  amounted  to  175.9KO 
tons,  as.saying  $1.08.  and  yielding  88.12c. 
per  ton.  comparing  with  191.610  tons  milled 
in  f)ctober.  assaying  $1.07  i>er  ton.  and 
yielding    85. 4r.    per    ton. 

.\BIZONA 
('orhl«r  Counljr 
DOS  CABEZA.M  fJoLD  RIDflK  MINING 
rORPORATION  (Dos  Cahexas)— <inld  and 
silver  ore  found  near  suf^ace  ;  No.  1  air 
shaft  rut  4-fl  vein  at  l2S-ft.  point:  No. 
1  tunnel  cut  vein  with  4-ln.  streak  of  hlgh- 
irrade  ore.  alwi  cut  bv  .No  2  shaft  nt  .100- 
ff.  depth:  No  2  tunnel  cut  12-ft  vein, 
carrying  gold,  sliver  and  copper,  the  lost 
ISO  ft.  being  In  Inw-grade  ore.  A.  J. 
Welty,   manager 

Mohave    Coantr 

ITNITRD  KA.STKRN  (Oatman)  —  Hhaft 
.ompleted  Sump  will  be  80  ft.  deep  when 
Inlsned 

I'NiriX  BA.HIN  (Cnlconda)— Plans  for 
new  mill  to  replace  one  recently  destroyed 
by   Are    nearly   completed. 

TOM  RF:ED  (OatmaTl  —  Recent  dlscov- 
ory  of  ore  In  Gray  tangle  claim  l-i  most  Im- 
portant  development    ulnce  BtrlHe  on   A«tec 


claim  a  year  ago.  Discovery  made  at 
(OO-ft.  level  of  Gray  Eagle  shaft,  believed 
to  be  faulted  apex  of  Aztec-Big  Jim  vein. 
Firsi  cros.scut  shows  vein  to  be  12  ft. 
wide. 

Pima   C'ount.v 

MILE  WIDE  (Tucson) — A  100-hp.  en- 
gine and  compressor  to  be  installed  at  Cop- 
per King  shaft.  .N'ew  shaft  to  be  sunk 
on    Margareta   claim. 

SAHUARITA  (Tucson) — Old  Sahuarlta 
smeltery  to  be  blown  In  again  shortly.  Re- 
cent developments  In  Twin  district  Indicate 
sutticlent  tonnage.  Glance.  Pandora  and 
.Morgan   mines  are   iirlncipal   producers. 

Pinal  County 

RAY  CO.NSOLIDATED  (Ray)  —  Pro- 
duced In  .N'ovember.  7.600.000  lb.  copiier. 
comparing  with  7,70n.«0(i  lb.  in  October. 

TROY  ARIZONA  (Kelvin)  —  Climax 
shaft  reached  47B-ft  iiolnl.  Station  to  be 
cut  at  500-ft.  level  nnti  crosscut  started  for 
orebody 

MAMMOTH  (CH.sa  Grande)^Macla  & 
Williams  operating,  situated  between  the 
liake  Shore  and  Jack  Rabbit  and  have  found 
continuation   of  original   orebody. 

GILA  DEVEU>rMKNT  (Kelvin)  - 
I^arger  pumping  plant  to  be  Inslnlled  and 
shajt  continued  to  200-ft.  level,  where 
more  development  will  be  done.  Over  .100 
ft  of  development  done  to  date  on  1  OO-ft. 
level. 

Yavapai    County 

JEROME-IMiRTLAND  (Jerome)  —  Sul- 
phides reimrted  on  500-ft.  level.  Annual 
meeting    Dec.    3. 

Dl'NDEE  (Jerome) — Work  delayed  for 
few  days  by  unusual  flow  of  water.  Ar- 
ranged pumping  facilities  to  prevent  fur- 
ther delay  Shaft  now  at  62n-ft  level 
Sinking  to  coiilinue  to   SBO-ft.   level.     Ship- 


ments of  three  cars  daily  continue  to  Hum- 
boldt   smeltery. 

JEROME  VERDK  (Jerome) — Contract 
with  I'nited  Verde  Extension  expires  Dec 
23.  for  hoisting  through  Edith  shaft.  Con- 
tract   may    be    extended 

.\RK.\NS.*S 

DIXIE  QIEK.X  .MI.NI.NG  CO.  (Rush)  — 
Working  two  pro.spe<-ts ;  one  on  Buffalo 
river,  the  other  on  Rush.  Milling  and  free 
ore  being  taken  now  from  both  prospect 
tunnels. 

BEAR  HILL  ( Dodd  City)  —  Just  com- 
pleted 5floo-fi.  water  line,  to  supply  mill. 
Mill  ore  shot  down  in  drifts  during  In- 
stallation of  pipe  line,  will  keep  mill  sup 
piled    for  some   weeks. 

DEEP  M  I.NINO  CO.  (Yellvllle)  —  Re- 
cently len.sed  4000  acres  on  Cowan  Bar- 
rens between  Yellvllle  and  Rush ;  making 
geological  survey  preparatory  to  deep 
drilling.  In  charge  of  Capt.  Charles  Lm 
Vasseur.  Water  of  difii  wells  and  springs 
being    analyzed. 


C.\I.IKOKM  \ 

.Xlplne    (  oiinl.i 

CO.VSOLIDATED    MI.NES 


(Markle- 


for   compan.v.    closed    negotiations    for 
recently   developed   <^urt«  mine 
.\mador  Coant^ 
CBNTRiVL    EfREKA     (Sutter    Creek)— 
High-grade    ore    disclosed    at    points    above 
33B»-ft.     level        I..arge    amount     of    ore    In 
sight,     ranging    from     $4     to     $15     i>er    ton 
.Shortage  of    labor   necessitates   hanging   up 
10    stamps   of    lo-stainp   mill,   but    Improve- 
ment   In   grade  of  ore  compensates. 
nutle     CounLv 
FORBESTOWN   DISTRICT  again  active 
Gold   Queen   development  I'onllnued   at   cost 
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of  several  thousand  dollars  and  mine  oper- 
ated under  lease  for  several  months.  Gold 
Bank  is  in  gooa  condition.  J.  A.  l^ewis. 
of  Los  Angeles,  added  to  holdings  imme- 
diatelv  east  of  Oold  Bank  :  mill  is  idle  but 
developing.  A.  B.  Hall  of  Los  Angeles,  who 
recentiv  purchased  claims  from  Fred  Beik 
has  done  a  large  amount  of  development 
in  last  few  months.  Carlisle  mine  oper- 
ated during  season  while  water  was  suf- 
ficient tor  driving  the  stamp  mill  :  develop- 
ing. Southern  Cross,  owned  by  Mr.  Rosen- 
thal, of  San  Fi-ancisco.  being  developed.  J. 
C.  Gateman.  of  San  Francisco  purchased 
claims  of  Arthur  Buckbee.  Richard  Grass 
Co..  purchased  by  San  Francisco  men.  being 
developed  by  tunnel  and  shaft.  Florence 
group,  near  Southern  Cross,  reported  sold 
to  John  Springmeyer.  of  Reno.  Alfred  Mul- 
len developing  property  adjoining  Shakes- 
peare. Bootjack  group,  optioned  by  R. 
Schumann,  of  San  Francisco,  in  litigation 
over  payments.  Antrim  Consolidated  has 
been  connected  with  county  road  by  lA 
mile  cross  road.  Midas  being  developed  by 
Fred  Bachmann.  Denver  mine  reported 
optioned  bv  San  Francisco  men.  New  Bur- 
lington owned  by  AV.  C.  Ralston  expected  to 
be  in  operation  early  next  year. 
Calaveras   County 

AXGELS  CAMP  DEEP  MINING  (An- 
gels Camp) — Permitted  to  sell  6000  shares 
at  25c.  on  condition  that  664,496  shares 
heretofore  issued  be  restored  to  treasury 
and  314.000  shares  outstanding,  be  de- 
posited as  escrow.  Purchased  Pat  and 
Johnny  unpatented  claim.=;  and  optioned 
Pioneer  mine  and  Morse  tract,  the  pur- 
chase price  of  which  is  $33,400,  payable  on 
Sept.  20.  1921.  Warren  Rose  tract  also 
optioned,  the  purchase  price,  $25,000.  to  be 
paid  in  monthlv  payments  between  April, 
1918,  and  October.  1921.  Sinking  two- 
compartment  shaft  on  Pioneer  to  130  ft.: 
will  deepen  main  shaft  to  500  ft.  and  de- 
veloD  by  crosscuts.  Company  is  a  Nevada 
corporation  and  previously  issued  all  of 
its  1,000,000  shares  in  exchange  for  two 
claims  and  options  on  the  others. 
El    Dorado    Count.v 

BREALA  COPPER  (Placerville)  —  Ore 
asaying  4J9J  copper,  $2.53  gold  and  $1.11 
silver  develooed  in  mineral  zone  18  ft.  wirie 
between  wails.  Developed  40  years  ago 
by  100-ft.  shaft,  and  recently  unwatered 
bv  Victor  E.  Bonnefoy.  Arrangmg  for 
hauling  ore  to  Breala  station,  a  mile  east, 
for  rail   shipment. 

CINCINNATI  (Placerville) — Situated  in 
Kelsev  district.  Installing  60-ton  quartz 
mill,  o-ft.  diameter,  of  arrastre  type,  but 
similar  in  action  to  Chilean  mill  but  pro- 
vided with  balls.  Will  require  7  hp.  oil  en- 
gine for  driving.  Ore  is  soft  crumbly 
quartz  in  large  porphyry  dyke,  developed 
by  250-ft.  tunnel  and  by  crosscuts  and 
raises.  (3re  is  low  grade  and  friable. 
Kern    Count.v 

YELLOW  ASTER  (Randsburg) — Erect- 
ing crushing  and  screening  plant  to  replace 
all  hand  sorting  and  thus  reduce  operating 
costs  per  ton. 

BUTTE  Lode  leasing  CO.  (Rands- 
burg)— Recent  report  in  "Journal"  that 
Butte  mine  was  being  operated  under  man- 
agement of  John  M.  Taylor,  and  good  ore 
ooened.  was  incorrect.  No  good  ore  found 
and  none  being  extracted  ;  Mr.  Taylor  sev- 
ered all  connection  with  company  several 
months  ago,  having  sold  all  his  interests. 
John  M.  McClintock,  of  Altadena,  Calif., 
is  present  manager  and  company  expects  to 
treat  ore  on  dumps,  estimated  at  311.000 
tons,  of  less  than  $20  per  ton,  with  10- 
stamp  mill  now  on  property. 
Nevada    Count.v 

PITTSBUROH-OOLD  FLAT  (Grass  Val- 
ley)— Permitted  to  sell  28.289  fractional 
shares  at  10c.  net ;  proceeds  to  be  used  for 
development  work. 

(^RASS  VALLEY  CONSOLIDATED 
(Grass  Valley) — Shaft  unwatered  to  9n0-ft, 
level ;  pumps  installed  for  operation  on 
levels  above  that  depth  in  Allison  Ranch 
mine.  Permitted  to  sell  149.991  shares 
capital  stock  at  $1,  to  provide  substantial 
development  fund.  Includes  Stanton,  Mary 
Ann,  Croesus,  Minnesota,  Keystone,  Hill 
and  Croesus  Extension,  and  option  on 
Benoit. 

Flumas    County 

DELAW.A.RE  MILL  (Frawley)  —  Over- 
hauled and  testing  molybdenum  ore  from 
Joe  Bryant  mine. 

HAZZARD  (Seneca)  —  Reported  InteN 
national  Smelting  Co.,  ot  Utah,  optioned 
property  and  preparing  for  extensive  de- 
velopment. Same  company  operates  Walk- 
er copper  mines  near  Portola. 
Sacramento   Count.v 

NATOMAS  (Natoma) — Dredge  No.  2  be- 
ing dismantled  for  reconstruction.  Will 
have  new  wooden  hull  and  be  rebuilt  after 


design  of  No.  1  and  No.  4,  for  resoiling  of 
land  coincident  with  recovery  of  gold.  No. 
2  was  one  of  the  early  boats  built  by  Fol- 
som  Development  Co.,  and  operated  on  flat 
lands  near  Fairoaks.  Was  dismantled  and 
reconstructed  several  years  ago  and  large 
part  of  machinery  still  in  good  order  and 
can  be  replaced  on  newly  constructed 
dredge.  The  field  near  Fairoaks  has  been 
worked  out  and  dredge,  when  ready  for 
operation,  will  be  in.stalled  near  Nimbus  in 
same  neighborhood  as  No.   4   is  digging. 

Tuolumne   County 

CONFIDENCE  (Sonora)  —  High-grade 
ore  disclosed  between  900-  and  lOOfl-ft. 
levels :  vein  1 5  ft.  wide  carrying  sulphur- 
ides  Mill  under  construction  ;  building  to 
be  120  X  25  ft.  ;  25  men  working  two  shifts. 

NONPAREIL  GOLD  SYNDICATE.  LTD. 
(Sonora) — Suit  by  George  S.  Smith  against 
Orris  M.  Sweet  to  recover  $10,000  tor  him- 
self and  other  creditors.  Plaintiff  agrees 
to  undertake  sale  ot  property  and  settle- 
ment of  accounts. 

COLOB.4DO 
Gunnison   Count.v 

ANACONDA  (lola) — Shipping  copper  ore. 

VULCAN  (lola) — Operations  resumed  by 
new  company. 

AKRON  (White  Pine) — Shipments  made 
via  Sargents,  on  Denver  &  Rio  Grande 
R.R.     Auto-truck  haulage  used. 

Hinsdale    County 

BLACK  CROOK  (Lake  City) — Mine  and 
mill    operating. 

HIGHLAND  CHIEF  (Lake  City) — Oper- 
ations at  this  lead  mine  in  Henson  Creek 
section    resumed. 

GOLDEN  FLEECE  (Lake  City) — Mill 
alterations  completed ;  now  operating  suc- 
cessfully. 

La  Plata   County 

MARY  MURPHY  (Durango) — Large 
shoot  shipping-grade  copper-silver  ore  re- 
ported opened  between  first  and  second 
levels.  Sinking  from  second  level  to  con- 
nect with  tunnel  level.  Prospecting  dis- 
closed other  shoots  at  different  places. 
Owned   by  Cave  Basin  Mining  Co. 

Mineral    County 

MINERAL  COUNTY  (Creede) — ^^\'orking 
Happy  Thought :  ore  treated  in  Humphreys 
mill. 

CREEDE  EXPLORATION  CO.  (Creede) 
— Subsidiary  of  American  Smelting  and  Re- 
fining Co.,  has  lease  on  Amethyst  below 
Wooster  adit  level  and  on  portion  of  Com- 
modore. Amethyst  shaft  being  unwatered 
(Commodore  shaft  will  be  unwatered  when 
machinery  is  installed.  Power  plant  built 
at    Humphreys    mill. 

Montrose    County 

RADIUM  ORE  SAMPLING  CO.  (Mont- 
rose)— New  organization  incorporated  by 
O.  B.  Willmarth,  C.  J.  Moynahan,  and  R. 
E.  Diemer,  to  build  and  operate  sampling 
plant  in  Montrose.  Building  will  be  three 
stories  high,  equipped  for  sampling  and 
testing  carnotite  ores.  O.  B.  Willmarth. 
manager. 

San   Juan    County 

COMING  WONDER  (Silverton)— Devel- 
opment in  last  year  ;  opened  orebodies  now 
being  mined.  Tramway  built  to  loading 
station  near  railroad  to  allow  operation 
throughout    winter. 

RED  MOUNTAIN  MINES  (Silverton)  — 
Organized  as  subsidiary  to  Mary  Murphy 
Mines  Co.  to  take  over  and  operate  Gen- 
esee-Vanderbilt,  Yankee  Girl,  and  other 
properties  opened  by  Joker  tunnel  at  Red 
Mountain.  Equipment  has  been  over- 
hauled ;  motor-driven  air  compressor  being 
installed  at  Gene.see  mine.  About  40  men 
engaged  on  development  which  will  be 
continued  during  winter.  George  E  Col- 
lins, manager ;  W.  C.  Pros.ser,  of  Silverton. 
superintendent. 

San  Miguel  County 

ALTA  MINES  (Telluride) — Situated  in 
Gold  King  Basin  ;  taken  over  by  Tonopah- 
Belmont  interests ;  development  and  mill 
reconstruction  under  way.  John  M.  Fox. 
local   manager. 

SCHLESINGER  RADIUM  CO.  (Natur- 
ita) — Recently  purchased  22  carnotite 
claims  from  Crucible  Steel  Co.  Develop- 
ment in  progress  under  management  of 
Charles  L.  Harrington.  Karl  L.  Kithil,  of 
Denver,  vice  president  and  general  man- 
ager. 

Summit    County 

BROOKS  SNIDER  (Breckenridge)  — 
Working   through   mill-level   adit. 

MOLLIE  (Breckenridge) — Shipments  of 
gold,  silver  and  lead  ore  being  made  from 
this    Yuba    Dam    Flat    mine. 

BIG  RESERVE  MINING  CO.  (Brecken- 
ridge)— Remodeling  mill  :  expect  to  be  op- 
erating soon.  Flotation  to  be  installed. 
Frank  Peabody,  manager. 


EVANS  DREDGE  (Breckenridge/  — 
Equipping  with  machinery  ;  expect  to  have 
dredge  in  operation  in  November.  Yuba 
(Construction  Co..  ot  California,  building 
dredge. 

TONOPAH  PLACERS  CO.  (Brecken- 
ridge)— Constant  prospecting  with  chum 
drill  being  done  ahead  of  dredge  No.  1  in 
Blue  River  valley.  Believed  blanket  vein 
of  Iron  Mask  mine  may  be  found  in  this 
area. 

Teller  County 

BIG  TO.-\D  (Cripple  Creek) — Alterations 
to  Reid  mill  nearly  completed  ;  electric  ma- 
chinery will  be  installed.  Expected  to  be 
treating  low-grade  ore  from  Dante  mine 
by  Nov.   15. 

VINDICATOR  (Independence)  —  Net 
earnings,  for  third  quarter,  $49,000,  being 
less  than  past  quarters  due  to  high  cosi 
of  supplies,  and  smaller  production  because 
of  labor  shortage.  Drifting  on  La  Bella 
vein  cut  in  crosscut  from  20th  level  ol 
Golden  Cycle  shaft.  Surface  tramway  built 
to  transport   milling-grade  ore. 

IDAHO 

Shoshone   Count.v 

IDAHO-NEV.\D.\  (Wallace)— .\t  200-ft 
depth  in  drift  from  shaft,  considerable  lead 
with  copper  showing.  Being;  developed  b.\ 
local  company  through  two-mill  assessments 
le%'ied  everv  60   days. 

CHICAGO-BOSTON  (Wallace) — Day  in- 
terests abandoned  option  taken  about  a  year 
ago,  being  refused  more  time.  Shaft  sunk 
200  ft.  and  vein  explored  on  100-  and  200- 
ft.  levels,  showing  shoot  400  ft.  long  in 
lower  one.  Wanted  time  to  sink  200  ft. 
further.  Another  company  is  ready  to  take 
option  if  sufficient  stock  is  pooled. 

INTERST.\TE-CALLAHAN  (Wallace) — 
Announced  quarterly  dividend  of  50c.  per 
share,  payable  Jan.  '2.  Earnings  amounted 
to  $1  a  share  for  third  quarter,  but  divi- 
dend passed  to  provide  surplus  to  meet 
war  tax.  New  flotation  plant  in  operatiori 
will  add  300  tons  to  milling  capacity.  Tail- 
ings dump,  estimated  at  200,000  tons,  wiii 
be   reground   and  treated  by  flotation, 

MICHIGAN 

Copper 

SOUTH  LAKE  (Houghton)  —  Shipped 
6000   tons  of  ore   in   October. 

LAKE  (Point  Mills) — Shipments  for  Oc- 
tober  were   7300    tons. 

ALLOUEZ  (Allouez) — Shows  slight  in- 
crease this  month  ;  2100  tons  daily  is  ship- 
ment  record   at   present. 

WOLVERINE  (Kearsage)— Handling  37 
cars  of  ore  daily,  coinpared  with  32  last 
month. 

WHITE  PINE  (Ontonagon) — Production 
for  1917  will  be  over  4,000,000  lb,,  about 
equal  to  output  last  year. 

M'YANDOT  (Houghton)  — Accumulated 
stockpile  wil  be  sent  to  Winona  stamp 
mill. 

FR.ANKLIN  (Demmon) — Has  made  im- 
provements at  mill,  including  longer  trestle, 
holding   16    cars. 

AHMEEK  (Ahmeek)  —  Production  for 
1917  estimated,  will  amount  to  over  30,000,- 
000  lb.,  comparing  wuth  24.000.000  lb.  last 
year.  Rock  averages  better  than  22  lb 
per   ton.      Shipping  about    4600   tons   daily. 

HANCOCK  (Hancock)  —  Production  for 
November  estimated  at  340.0011  lb.,  compar 
ing  with  equal  amount  for  September.  Could 
use  increased  force  of  one  third  under- 
ground. No  indication  of  any  immediate 
betterment    in    labor   situation. 

C.\H'MET  &  HECL.A.  (Calumet) — Ship- 
ping daily  average  of  950(1  tons  of  ore: 
21  stamp  heads  in  use.  Ahmeek  shipments 
are  handled  at  mill  with  eight  stamp  heads 
now  exclusively  used  for  this  rock.  Calu- 
met &  Hecia  mills  handling  large  amount 
of  conglomerate,  as  shipments  include 
Tamarack  as  well  as  regular  conglomerate 
from  old  mine:  stamps  average  500  tons 
daily  on  latter  class  of  rock,  being  harder 
than   any  other  ore   from  these  mines. 

MINNESOTA 

Mesabi    Kan^e 

MAJORCA  (Calumet) — Pickands  Mather 
Co.  constructing  two  eating  and  sleeping 
camps  to  accommodate  employees  engaged 
in  constructing  washing  plant  and  sinking 
shaft. 

DRAPER  IRON  ORE  CO.  (Coleralne)— 
Another  new  mine  to  be  opened  in  Itasca 
County.  Test  pitting  and  drilling  on  N1\^J, 
Sect.  10-56-23  :  plan  to  start  operations  at 
once. 

ASH  IRON  CO.  (Duluth) — Certificate  of 
incorporation  filed.  Walter  B.  Con^don. 
James  Wanless,  and  Charles  A.  Humbert, 
of  Duluth  :  David  T.  .Adams,  of  Chicaeo, 
and  Kav  Todd,  of  St.  Paul,  incorporators. 
Capitalized  at  $500,000. 
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MISSOl'RI 
Joplin     District 

CRESCENT  ( Quapaw.  Okla. )  —  Con- 
structing new  300-lon  mill  on  lease  in  Okla- 
homa, south  of  Baxter.  Kan. 

LEAD  BOY  (Quapaw.  Okla  ) — Has  new 
I'OO-ton  mill  almost  completed  on  Hickel 
lease  of  Quapaw  land,  south  of  Baxter. 
Kan.     To  be  in  operation  by   [>ec.    15 

MIOKA  (Miami,  Okla.) — Incorporated 
for  J50.000  Started  drilling  on  three  40- 
acre  lea-ses.  one  north  of  Picher.  one  south 
of  Baxter,  and  one  at  Lincolnville  Oeorge 
C     Brown,    president 

LUCKY  STRIKE  (Miami.  Okla  )— Sink- 
ing two  shafts :  building  mill  on  lease 
southeast  of  Quapaw  Has  two  of  richest 
drill  strikes  in  history  of  district  Mill 
to  be  ready  for  operation  Jan  1  R  L. 
.\ustin.    Miami,    president 

KELTXER  (Joplin) — Purchased  500-ton 
Milton  mill  and  will  erect  on  lea.se  adjoining 
Picher-Bingham  tract  at  Picher.  Okla  Mill 
was  built  in  sheet-ground  lield  at  Carter- 
ville  in  1916  at  cost  of  $82,000  and  .sold 
for  $35,000  Keltner  company  will  make 
improvements  One  shaft  on  lease  into  ore 
;ind  two  others  will  be  started  at  once 
F    W     Evans.  Joplin.  president 

GREENING  MINING  AND  MILLING 
(Oklahoma  City.  Okla)  —  Construction 
started  on  new  300-ton  mill  on  lease  .south- 
east of  Douthat.  Okla  Ore  found  at  120 
ft  Company  is  subsidiary  of  Hare  Min- 
ing and  Milling  Co  .  which  has  in  operation 
new  mill  west  of  Picher.  Okla.  Alfred 
Hare.  Oklahoma  City,  president  and  general 
manager  of  both  companies. 

MOXTAN.4 

L,ewl8    and    Clark    Coanty 

SCR.\TCH  GRAVEL  GOLD  (Helena)  — 
Shipping  to  smelter.v. 

ECONOMY  (Helena) — Sloping  gold-bear- 
ing ore  at    300-tt.    level  ;   building   mill. 

MARYSVILLE  GOLD  SYNDICATE 
(Marysville) — Thirty  tons  a  day  to  St. 
Ix)uis  mill   from   Blue   Bird-Hickey  tunnel. 

HELENA  MINING  BL'RE.^U  (Helena) 
— Producing  100  tons  silver-lead  ore  per 
week  from  Helena  mine. 

.NEW  YORK  E.VGI.VEERING  AND 
TESTING  PLANT  (Helena) — Concentrat- 
ing 100  tons  a  day  of  manganese  ore  for 
..■hipment    East. 

silver  Bow  Coanty 

.ANACOND.V  (Butte) — Bell  and  Diamond 
mines,  shut  down  since  recent  strike,  re- 
.'umed  operations  Nov.  26  with  600  mei 
for  the  dav  and  night  shift.  On  Nov.  28, 
two  shifts  started  in  Berkley  mine,  bring- 
i  \g  production  to  nearl.v  92'',  of  normal. 
Leonard  was  down  for  few  days  following 
di.scoverv  of  gas  on  Nov.  22.  that  broke 
into  13o"o-ft.  level  through  bulkheads  used 
to  confine  the  mine  fires.  Gas  .spread 
lhrr>ugh  stopes  in  upper  levels.  The  places 
in  danger  were  bulkht-aded  again  and  mine 
put  in  shape  for  safe  resumption  of  work. 
Twentv-two  of  the  28  mines  of  company 
had   no   accidents  during  September. 

NKVAD-V 

Nye   Connty 

TONOPAH  ORE  PRODCCTION  for 
week  ended  Nov.  2'1  was  10.125  tons,  valuen 
at  $177,187.  comparing  with  10.093  tons. 
the  previous  week.  I'rnducers  were:  Tono- 
pah  Belmont.  2372  tons  ;  Tonopah  Mining. 
2750  tons  :  Tonopah  Extension,  2380  tons  ; 
.Mm  Butler.  750  tons;  We.st  End.  1211  tons; 
.MacNamara.  507  tons ;  Rescue.  66  tons ; 
Cash  Boy.  50  tons. 

WHITE  CAPS  EXTENSION  (Manhat- 
(an) — Making  preparations  for  cutting  sta- 
tion on  400-ft  point  In  shaft  and  iiutting 
In  20-ft.  sump  Bunk  hou.se  for  16  men 
completed 

MA.VHATTA.V  CONSOLIDATED  MINE-^ 
DEVP:L'i1'MENT  ( Mnnhatlan)--R"Tently 
opened  s<im<-  high-grade  ore  In  CnnsoUdated 
workings;  ea.»t  orehody  from  fourth  level 
developed  for  53  fl  .  .showing  considerable 
hlgh-rrade   ore. 

While   rine   Count}' 

RED  HILI,'4  SILVER  MINE  liond.^d  bv 
Tex  Hall  and  n  Mr    Hussell  .  devoloplng 

A  B  WITCHEK  AND  D  McDoNALD 
working  n^-w  lead  In  Snake  River.  Just  north 
of  Sacramento  Pas*,  preparing  to  discon- 
tinue 

TITNGSTO.VIA  MINES  (Tuiigslonla)  — 
Producing  a  little  ore  ;  only  company  min- 
ing tungsten  ore.  as  price  Is  loo  low. 

NEVADA     CONSOLIDATED     (McOIll) 
Production    for    November   amounted    to    6.- 
JOO.OOO    lb     copper     as    compared    with    7.- 
ono.non   Ib     in  October 

NF.W     MKXIfO 

CHINO  (Santa  Rita)  — Produced  8.S13.- 
171  Ib.  copper  In  November,  comparlnr  with 
•.JJJ.non   lb    In   October 


OREOOX 

MANGANESE  PROPERTY  near  Wimer. 
recently  owned  by  Earl  M.  Young,  of  Rogue 
River,  '.sold  to  Seattle  .steel  men.  who  will 
develop.  Ore  occurs  in  several  veins  run- 
ning through  serpentine. 

QCEE.V  OF  BKO.*:ZE  (Takilma) — This 
copper  mine  shipping  high-grade  ore;  60 
men  employed.     .lohn  Hampshire,  manager. 

WASHINGTON 

O  K.  (Metaline  Falls) — Expects  to  cut 
main  vein  in  loner  tunnel  during  winter. 

OLD  MORNING  AND  MAMMOTH 
I. Metaline  Falls) — Have  sold  all  machinery 
and    equipment. 

LE.\D  AND  ZINC  CO.  (Metaline  Falls) 
— Filed  petition  in  bankruptcy.  Olaus  Jeld- 
ness   of   Spokane,    named    as    receiver. 

VTAH 

Beaver    County 

CEDAR-TALISM.\.\'  (Milford) — Six  ship- 
ments   silver-lead    ore    during    November 

MOSCOW  (Milford) — Temporarily  closed 
down  with  150  tons  of  ore  on  hand,  owing 
In    low    price   of    lead. 

CREOLE  COPPER  (Milford) — Mining 
some  copper  ore.  Property  25  miles  west 
of   old    Horn    Silver. 

BEAVER  COMBINATION  (Milford)  — 
Stated  to  have  broken  into  adjoining  Mos- 
cow property  several  hundred  feet  beyond 
lines,  (^iuestion  of  bound-ary  line  may  be 
brought  to  court  for  settlement.  .\lso  pos- 
sible   consolidation    suggested. 

Juab  County 
■  TINTIC  SHIPMENTS  for  week  ended 
Nov.  23  amounted  to  230  cars,  as  compai^d 
with  219  the  week  preceding,  more  cars 
being  available  In  lifting  embargo,  stated 
that  some  smelters  are  considering  limit- 
ing mines  to  certain  fixed  tonnages,  to 
avoid  future  embargoes  Reported  that  in 
the  case  of  Eagle  &  Blue  Bell,  which  dur- 
ing September  shipped  only  five  cars,  a 
daily  limit  of  three  cars  will  be  set,  al- 
thoUgh  mine  is  able  to  ship  much  more 

TINTIC  STANDARD  (Eureka) — Impor- 
tant strike  made  on  1300-ft.  level.  30  ft. 
from  new  working  shaft  ;  new  orebody 
opened  for  four  sets  in  width  and  six  sets 
in  length.  About  300  tons  shipped  and  li< 
mine  cars  ready  for  shipment.  Ore  is 
shipping  grade  carrying  silver,  gold,  cop- 
per and  lead  Similar  ore  on  117"-ft 
level. 

Salt    L,ake   County 

SIIA'ER  SHIELD  (Bingham)— Car  of 
lead-silver  ore  carrying  gold  and  copper 
shipped  by  lessees  from  upper  workings 
Shaft  down  200  ft.  and  bottom  in  mineral- 
ized   ground 

VICTOR  (Salt  Lake) — Drifting  toward 
so-called  Cardiff  limestone  contact ;  has 
been  following  6-ft.  vein  for  50  ft.,  showing 
altered  limestone  with  some  lead  ore.  Ex- 
pects to   reach   Victor  fissures  shortly. 

EMMA  CO.VSOLIDATED  (Alta) — Sulli- 
van 1340-cu.ft.  compressor  installed.  Dia- 
mond drill  to  be  set  up  In  Emma  Copp-r 
crosscut  near  fissure  cut  last  year,  showing 
shipping  ore  carrying  silver,  lead  and  cop- 
per. 

WAS.\TCH  MI.VES  (.Mta) — Owns  900 
acres,  including  former  producers,  namely. 
Columbus.  Flagstaff,  etc.  Driving  drainage 
and  operating  tunnel,  at  present  1350  ft. 
underground  with  objective  point  2000  ft 
ahead,  to  get  under  old  Colum*>us  stopes 
Progress   nine    to    10    ft,    daily. 

.'<iimmlt    County 

THREE  KI.N'CS  (Park  City)  —  Shafl 
down  570  ft.  passing  through  black  lime- 
stone. Objective  Is  contact  of  limestone 
with  Ontario  nuartzlte;  making  4  to  5  ft. 
dally. 

SILVER  KING  CONSOLIDATED  (Park 
city) — Shipments  reduced  from  50  to  40 
Ion's  dally,  owing  to  embargoes.  Carload 
of  concentrates  also  from  mill  weekly.  Spiro 
tunnel  to  open  Thnynes  Canon  section  In 
iibout  4600  ft.  averaging  iiboul  10  ft.  dully; 
Ml  present  slower,  owing  lo  loose  ground 
and       necessar>'       timbering.       ConsiderHble 


WESTER.V  CT.-\H  COPPER  (Gold  Hill) 
—Has  been  shipping  200  to  250  tons  daily ; 
limiting  output  lately  to  about  150  toi\s  a 
day,  owing  to  inability  of  smelteries  to 
take  larger  tonnage. 

CANADA 
Ontario 

GOLD  DISCOVERY  made  in  Lightning 
River  in  Northern  Ontario,  south  of  Lake 
.\bitibi.  Only  one  discovery  reported  to 
date   consisting  of  a   3-ft.    vein. 

ONTARIO-KIRKLAND  (  Kirkland  Lake) 
Mining   plant    will    be    installed. 

BUR.NSIDE  (Kirkland  I-ake)  —  Pur- 
chased by  Aladdin-Cobalt  and  arrange- 
ments   made   for  development. 

BEAVER  (Cobalt) — Completed  balance 
nf  payments  on  Kirkland  Lake  gold  mines, 
which   it   is  operating. 

.VEWR.VY  (Porcupine) — Coder  option  to 
(^rown  Reserve :  reported  to  be  developing 
favorably  Stated  that  30-ft.  vein  has  been 
cut. 

KERR  LAKE  (Cobalt) — Transferred  all 
assets  to  Kerr  Lake  Mines.  Limited,  of  On. 
tario,  and  shareholders  will  receive  one 
of   the   new   stock   for  each    share  of 


tin 


nf 


intc 


Tooele     County 

DEEP  CREEK  SHIPMK.NTS  showing 
Increase  Western  Clnh  Copper  again  ship- 
ping chlefiv  riMM>er  ore  with  some  lead  Ship- 
ments begun  from  Western  I'tah  Extension  . 
Woodman  Mining  continues  to  send  out  ore 
(1  ..  Chief  mine  at  Kerber,  12  miles  west  of 
Gold  Hill  station,  nbipplnR  about  36  tons 
ilallv  of  lead-silver  ore.  hauling  to  Gold 
Hill 

WOODMAN  MINING  (Gold  Mill)- 
Shipping  from   Krankle  properly. 

TOOKLE-GOLD  HILL  MINING  (Gold 
Hill) — Strike  of  oop|>er  ore  reported  on 
Ooldntone  claim,  but  extent  not  determined 
D    L    Dunvon.   manager 


old. 

MONDEAU  CLAIMS  (McElroy  Town- 
ship) — Road  completed  to  this  property, 
under  option  to  Kerr  Lake.  Sinking  by 
hacd.  will  start  shortly;  plant  to  be  in- 
stalled as  .soon  as  possible. 

PROVINCIAL  (Cobalt)  —  New  milling 
eciuipment  comprising  Hardinge  mill,  two 
slime  tables,  cla.ssifler  and  slime  tank  with 
a  Grotch  oil-fiotation  machine  installed, 
with  capacity  of  40  tons  per  day.  Ore  on 
dumps,  and  much  high-grade  ore  blocked 
out. 

DOME  (Porcupine)  —  .Announced  mill 
will  be  shut  down  because  of  shortage  of 
labor  and  high  operating  costs.  Stated 
that  $6  ore  on  limited  production  will  only 
(lav  operating  expenses.  Mine  operation 
wiil  continue  and  development  at  greater 
depths  undertaken. 

Quebec 

fSRAPHITE  MINES  have  shipped  376.- 
390  lb.,  valued  at  $75,776,  during  1917.  com- 
paring with  a  value  of  $2461  the  previous 
year.  Shortage  of  labor  curtailed  output 
during   present    year. 

MEXICO 

M  ETA  I- EXPORT  T-VXES  are  provided  in 
a  decree  of  Mexican  Government,  according 
to  dispatches  from  Mexico  City,  dated  Dec 
1.  as  follows:  Gold.  93  33  pesos  per 
kilogram;  silver.  2.803  pesos  per  kilogram; 
ore  concentrates.  3  924  pesos  per  kilogram 
copper  bars.  0.51  centavos  per  kilogram: 
ore  concentrates.  0  621  centavos  per  kilo- 
gram :  lead  bars.  0  56  centavos  per  kilo- 
gram;  ore  concentrates.  0  75  centavos  per 
kilogram:  zinc  bars.  0  73  centavos  i>er  kilo- 
gram; ore  concentrates.  0  97  centavos  per 
kilogram;  fin  bars,  9.12  centavos  per  kilo- 
gram: ore  concentrates.  10  9  centavos  i>er 
kilogram;  mercury.  18  centavos  Export 
dutv  on  mercurv.  It  Is  stated,  will  be 
based  on  flasks  on  an  average  net  weight 
of  34  kg  .  and  a  .sample  will  be  taken  from 
every  tenth  flask  for  as.say  to  determine 
whether  it  contains  an  amalgam  of  any 
other  precious  metal  subject  to  a  higher 
duty 

SANT.V  GKRTRl'DIS  (Pachuca) — Report 
for  year  ended  June  30.  1917.  states  profit 
amounts  to  $8738  A  total  of  88B6  ft  was 
driven,  raised  and  sunk  in  various  levels 
Development  interfered  with  owing  to  fre- 
iiuent  ce.s.sallon  of  milling  caused  by  short- 
age of  supplies  Mining  costs  advanced  on 
account  of  increased  .osls  of  labor  and 
supplies  It  was  reported  that  reserves  on 
lune  30  1917.  are  estimated  at  1.125.000 
ilrv  tons  containing  68.783  oz  gold  and 
13  756  756  o«  silver  Recoverable  aniouni 
■•sjimated  at  61.904  ox  gold  and  12.381.- 
1110  oi  silver  Milling  operations  were 
53  2T  of  normal  capacity  due  lo  short- 
age of  cyanide,  but  full  supply  now  <\r- 
'iinged  for  Milling  costs  Increased  owing 
lo  low  tonnage  and  cost  of  labor  and  sup- 
plies Treated  213.872  dry  tons  of  ore. 
Hxeraging  $8  96  i>er  ton  Recovery  In  bul- 
lion   was    89  84'"^ 

AFRICA 
TRVN'SVVM.  GOLD  PRi^Dl'CTION,  w 
reported  bv  Transvaal  Chamlier  of  Mines 
for  Octob.-r.  was  751.290  o«  ,  being  13  0S9 
oi  more  than  In  Septemlier,  hut  41,04  9  o« 
less  than  111  October.  1916  For  the  10 
months  ended  Oct  31.  the  total  value  was 
«I59  96»2II  in  1916.  and  $155, 636,039  In 
11117  II  decr»<ase  of  $4,332,175.  or  2  7". 
this  year  Tbe  number  of  negro  laliorers 
employed  In  October  was  186.792.  of  whom 
(620  were  In  the  diamond  mines.  11.841 
In  the  coal  mines  and  170.331  In  the  gold 
mines  This  shows  a  decrease  from  Sep 
teniber  of  1003  In  the  gold  mines  and  of 
934  In  the  total  number  There  was  :■ 
decrease  of  28.999  negroes  as  compared 
with  October  of  last  year 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

t:i 

vei- 

Dec. 

Sterl- 

Ex- 

chagnc 

Sil 

•er 

Nov. 
Dec. 

New 
Vork, 
Cents 

Lon- 
don, 

Pence 

New 
York, 
Cents 

85; 
85? 

Lon- 
don. 
Pence 

29 
30 

1 

4.7515 
4.7515 
4  7515 

84{ 
841 

42i 
42i 
42i 

3 

4 

5 

4  7515 
4,7515 
4  7515 

42i 
42! 
42; 

New  York  quotations  are  as  reported  by   Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.     London  quotations 
troy  ounce  of  st**rUng  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Le 

ad 

Zinc 

Nov. 

Eleotro- 

Dec. 

lylifc 

Spot. 

N.  Y. 

-St    L. 

St,  L, 

29 

6! 

6  25 

75 

iO 

*234 

t88 

@6; 

(016.30 

(H'7; 

6! 

6  25 

7  65 

1 

*23J 

t88 

@6 

(iii6  35 

(.1  7  70 

6 

6  30 

7  50 

3 

*23! 

t88 

(cub 
6 

(a.  6  35 
6  30 

(11'  7 ,  60 

4 

*23i 

t88 

(5,6 
6i 

(ol6  40 
6,30 

7; 

5 

*23i 

t88 

(3)6 

@6  40 

7; 

tNo 


nal 


*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  R.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherem  there  is  no  free  market)  arc  our 
appraisal  of  the  average  of  the  major  markets  based 
genrraily  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
bajis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17.5c. 
per  1 00  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per   100  lb. 
are:     St.  Louis-New  York  17c.;     St.  Lo  "- 
6.3c.;   St.  Louis-Pittsburgh,  13.1  cents. 


i-Chicago, 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

Nov. 
Dec. 

tro- 
lytic 

Spot 

3  Mos. 

Spot 

3  Mos. 

Spot 

Spot 

29 

110 

no 

125 

290 

285J 

30', 

54 

30 

110 

no 

123 

291 

im 

301 

54 

3 

110 

no 

125 

79V, 

291 

30', 

54 

4 

no 

no 

125 

294 

292 

30! 

54 

5 

no 

no 

125 

295 

292{ 

301 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
cxchangeat$4.7515.  £30;  =6  4696c.;  £54  =  11. 4545c.; 
£120  =  25.4544c.:  £137  =  29.0605c.;  £240  =  50.9089c. 
Variations,   ei  =0.2l21205c. 


Metal   Markets 


NEW   YORK — Dee.   B,   1917 

All  of  the  metal  markets  were  dull  again, 
insofar  as  events  appear  and  may  be  re- 
ported. Lead  was  a  shade  stronger,  but 
zinc  was  distinctly  weaker. 

Copper — The  business  in  copper  is  now 
so  thoroughly  organized  that  production 
passes  toward  consumption  without  a  rip- 
ple.     The   refinery    production    in    November 


was  larger  than  in  October,  but  was  very 
far  short  of  the  rate  of  a  year  ago.  A 
little  busines.s  was  done  this  week  with 
domestic  consumers  in  contracts  for  de- 
livery in  February  and  March,  1918.  This 
business  was  done  at  23Sc.,  cash.  New 
York,   without   any  guarantee   whatever. 

Copper  Sheets  are  quoted  at  33c.  per  lb., 
fob.  mill,  for  hot  rolled,  and  Ic.  higher  for 
cold  rolled.  Copper  wire  is  quoted  at  28c,. 
f.o.b.    mill 

Tin — This  market  is  quoted  entirely 
nominally,  supplies  having  been  attached 
by  the  U.  S.  Goyernment,  whose  survey  of 
everything  in  warehouses  is  minute.  There 
is  probably  a  little  business  done  surrep- 
titiously in  lots  that  have  escaped  atten- 
tion. Anyway,  there  are  rumors  of  such, 
but  the  quantities  involved  caimot  be  large. 
We  quote  Straits  tin  nominally  at  88c..  for 
there  is  no  doubt  that  that  price  would  be 
paid,  or  that  85Sc.  would  be  paid  for  Banka 
tin. 

Lead — The  volume  of  business  was  larger 
than  in  the  previous  week,  but  this  was 
due  to  a  few  transactions  in  large  lots,  one 
of  1000  tons  being  reported.  The  ordinary 
inquiry  was  less  than  in  the  previous  week. 
and  therefore  the  market  appeared  to  be 
duller.  However,  it  was  very  firm  and  in 
the  St.  Louis  market  prices  advanced  a 
little  on   small   transactions. 

Zine — On  Friday  some  business  was  done 
at  7ic.  and  later  at  73c.,  the  aggregate 
amounting  to  a  considerable  tonnage,  but 
on  the  following  day  some  round  lots  were 
sold  at  concessions  and  thereafter  the  mar- 
ket became  distinctly  weak.  In  the  aggre- 
gate the  business  of  the  week  amounted  to 
a    fairly    large    tonnage. 

Zine  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100    lb.    f.o.b.    Peru,    less    8%    discount. 

Other    Metals 

Aluminum — This  market  continues  dull 
with  small  transactions  taking  place  at 
36 (ill  38c.  per  lb.  for  No.  1  ingots  at  New 
York. 

Antimon.v — This  market  was  distinctly 
stronger.  We  quote  spot  at  155c.  Con- 
sumers came  into  the  market.  It  is  sup- 
posed that  they  were  covering  Govern- 
ment orders.  None  of  the  importing  houses 
would  quote  futures.  They  are  holding  off 
for  higher  prices,  expecting  to  get  18  or 
20c. 

Bismuth — Unchanged  at  $3.50  per  pound 

Cadmium — This  metal  is  quoted  at  $1.50 
(fi  1.75    per   pound, 

Nielcel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.   for  electrolytic. 

Quicksilver — Stocks  in  this  market  have 
been  greatly  reduced  and  prices  are  much 
stronger.  We  quote  $115.  San  FVanci.sco 
reports,    by    telegraph.    $110,    steady. 

GolcJ.   Silver  and   Platinum 

Gold — In  the  nine  months  ended  Sept.  30. 
the  exports  of  gold  from  the  United  States 
to  Japan  were  $155,467,726,  against  $9,300.- 
630  in  the  corresponding  period  last  year. 
Exports  to  Spain  were  $39,337,400.  and  to 
Mexico    $6,712,279    for    the    nine    months. 

Silver — This  market  has  remained  steady 
at  42'4d.  in  London,  without  any  special 
feature.  The  conferences  between  the 
United  States  and  the  .\llied  Governments 
in  reference  to  taking  over  the  silver  output 
of  America  in  order  to  stabilize  the  price 
have  not  yet  resulted  in  any  definite  con- 
clusion, but  negotiations  are  still  pending. 

Our  correspondent  in  Washington  wired 
on  Dec.  5  that  conferences  with  Western 
silver  producers  were  still  in  progress  and 
that  a  delegation  from  Salt  Lake  City  was 
en   route. 

Complaints  came  from  Japan  of  a  scarc- 
ity of  silver  coins.  The  one-yen  pieces 
(50c.  in  face  valtie)  have  almost  disap- 
peared and  subsidiary  silver  coins  are  in 
very  short  supply.  The  embari'assment  is 
so  great  that  it  is  proposed  to  issue  notes 
of  50  sen  (one-half  yen)  to  relieve  it.  At 
present  the  smallest  paper  issue  is  the 
one-yen    note 

Mexican  dollars  at  New  York:  Nov. 
30.  64ic.  ;  Dec  1,  64Jc.:  3,  65Sc.  :  4.  653c.; 
5.    651c. 


Platinum — Active  at   $103(iv  105. 

Palladium — Stronger.  We  quote  $125  ft 
130. 

Zinc  and   Lead  Ore  Markets 

Joplin,  M<>..  IJee.  1 — Blende,  per  ton.  high, 
$72.65;  basis  60%  Zn,  premium  $72.50; 
medium  to  low,  $65(S'62.50;  calamine,  per 
ton,  40%  Zn,  $35ft38;  average  value,  all 
grades    of    zinc,    $57.89    per    ton. 

Lead,  high,  $85.75;  basis  80%  Pb,  $75® 
85  ;  average  selling  price,  all  grades  of 
lead,    $81.05    per    ton. 

Shipments  the  week:  Blende  7049  tons, 
calamine  436  tons,  lead  1730  tons.  Value, 
all    ores   the   week.    $573,510. 

One  producer-smelter  today  characterized 
the  local  ore  situation  and  the  metal  situa- 
tion as  intolerable.  His  company  is  having 
a  hand-to-month  existence  because  of  the 
inability  to  get  ore  to  the  smeltery.  Ship- 
pers can  get  but  a  part  of  the  cars  needed, 
and  the  transportation  companies  are  en- 
deavoring to  divide  them  around  to  the 
best  advantage,  yet  every  buyer  is  "kick- 
ing" strenuously.  Purchased  ore  aggregates 
hundreds  of  tons  with  no  cars  to  move 
the  ore.  Gondolas,  or  coal  flat  cars,  are 
being    resorted    to. 

Platteville,  Wis.,  Dee.  1 — Blende,  basis 
60%  Zn,  $62  base  for  premium  grade  down 
to  $57  base  for  .second  grade.  Lead  ore, 
basis,  80%  Pb.  $65  per'  ton.  Shipments  re- 
ported for  the  week  are  3090  tons  of  zinc 
ore.  60  tons  of  lead  ore.  and  691  tons  of 
sulphur  ore.  For  the  year  to  date  the 
figures  are;  134.819  tons  of  zinc  ore.  6647 
tons  of  lead  ore.  and  26.431  tons  of  sulphur 
ore.  Shipped  during  the  week  to  separating 
plants.    4057    tons   of   zinc    ore. 

Other  Ores 


tinues  firm 

Molybdenum  Ore — In  good  demand  with 
sales  reported  at  $2.20@2.25  per  lb.  of 
molybdenum    sulphide,    basis    90%. 

Pyrites — Spanish  lump  quoted  at  15c.  per 
unit,  on  basis  of  10s.  ocean  freight,  buyer 
to  pay  excess  freight  and  war  risk,  except 
that  concession  of  2  %  of  wa.r  rislc  is 
allowed.  Ocean  rates  remain  at  35s.  for 
Northern.  40s.  for  Southern  and  42s.  6d.  for 
Gulf  ports. 

Tungsten  Ore — We  quote  this  market  un- 
changed as  to  prices,  which  range  from  $26 
per  unit  for  the  highest  grade  of  ore  down 
to   about    $20   for   ore   of   60%    grade. 

With  respect  to  this  market,  Charles 
Hard.v,  under  date  of  Dec.  4,  reports  the 
following: 

"A  proclamation  issued  on  Nov.  28. 
makes  most  of  the  imports  subject  to 
licen.se  and  tungsten  is  one  of  those  articles, 
especially  mentioned  in  the  proclamation. 
It  is  anticipated  that  the  necessary  delays 
in  obtaining  licenses  and  the  nationality 
of  several  shippers  of  tungsten  ore  in  Soutli 
America  will  delay  shipments  and  generally 
interfere  with  the  regulation  of  imports. 
This  fear  of  shortage  of  imports  caused 
considerable  business  to  be  done  for  spot 
goods  during  the  last  few  days.  A  new 
development,  however,  has  since  taken  place 
and  buyers  are  for  the  time  being,  very 
reluctant  to  buy  material.  The  railroads 
have  almost  invariably  placed  an  embargo 
on  shipments  leaving  New  York  and  bu.vers 
do  not  feel  that  they  can  afford  to  buy 
material  which  cannot  be  shipped  to  theni. 
thus  the  week  begins  with  a  dead  look  and 
prices  in  tungsten  are  absolutely  nominal  " 

Exports  of  nickel  and  chrome  ores  from 
New  Caledonia  for  the  five  months  ended 
May  31  are  reported  by  the  BttUetin  du 
Commerce  of  Noumea  at  20,963  metric  tons 
of  nickel  ore  and  17,542  tons  of  chrome  ore. 
Exports  of  metals  were  3799  tons  of  nickel 
matte. 

The  iron  ore  movement  from  the  Lake 
Sui>erior  region  in  November  was  ver>' 
heavy,  the  total  shipments  having  been 
7.331.804  tons,  or  1.616.357  tons  more  than 
in  November.  1916.  This  will  bring  the 
total  tor  the  .season  up  to  within  2.500.000 
tons  of  those  of  last  season  In  1916 
shipments  ended  with  November,  but  this 
.year  an  effort  is  being  made  to  bring 
down  se\-eral  more  cargoes 
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IMTTSBl'ROH — Her.   4 

The  Irarfic  situation  doiniiiates  the  entire 
iron  and  steel  trade  in  the  PittsburKh  and 
adjacent  districts.  Through  the  continued 
shortage  in  Connellsville  coke  the  l)laKt  fur- 
naces have  had  operations  still  further 
curtailed,  while  coal  supplies  to  steel  mills, 
particularly  in  the  Youngstown  district  are 
insutlicient.  though  perhaps  a  trifle  better 
than  two  or  three  week.s  ago  The  coke 
shortage  is  attributed  entirely  to  car  short- 
age, and  it  is  claimed  that  through  the  two 
wage  advances  recently  rruide  and  the  termi- 
nation of  much  outdoor  work,  there  could 
now  be  a  much  larger  jirodurtion  of  coke 
if  the  cars  were  available.  The  pooling 
of  the  roads  east  of  Chicago,  arranged  by 
the  War  Industries  Board.  Xov.  24.  was 
promptly  followed  by  the  issuance  of  a 
numl>er  of  drastic  orders  by  the  General 
Operating  Committee,  the  .seven  railroad 
vice-presidents  who  have  in  charge  the  con- 
duct of  the  pool,  these  orders  being  directed 
chiefly  toward  relieving  the  congestion  in 
the  Pittsburgh  district.  No  definite  results, 
in  freer  traffic  movement,  are  to  be  noted 
thus  far  The  Carnegie  Steel  Co.  was 
operating  48  of  its  59  blast  furnaces  at 
the  Iwginning  of  last  week,  dropping  to  44 
on  Friday,  and  to  41  at  the  beginning 
of  this  week.  Merchant-furnace  operation? 
have  been  intermittent,  there  being  frequent 
bankings.  There  was  a  partial  cleanup 
over  Sunday  of  coke  stalled  en  route  and 
receipts  rt  some  furnaces  are  improved  this 
week. 

Only  a  small  volume  of  commercial  steel 
business  is  being  done  in  the  open  market 
The  large  steel  producers  are  as  a  rule  out 
of  the  market.  They  are  continually  re- 
ceiving large  orders  for  Government  ac- 
count, while  they  still  have  fairly  heavy 
.shipments  against  old  contracts,  and  their 
production  is  restricted.  The  leading  in- 
terest has  between  40.000  and  50.000  tons  of 
flnished  rolled  steel  in  yards  awaiting  cars 
for  loading.  Demand  is  light,  consumers 
being  uncertain  what  their  requirements 
will  be.  and  as  shipments  will  depend  more 
and  more  upon  priority  orders  they  see  m 
particular  advantage  in  getting  mills  to 
accept  orders  at  this  time  Ca.ses  of  mills 
offering  to  .sell  steel  at  above  the  set  prices 
are  rare  and  never  occur  in  connection 
with  the  large  mills  Specifications  against 
steel  contracts  are  at  a  rate  far  below 
shipments,  and  make  a  favorable  com- 
parison only  with  the  small  volume  of 
specifications  received  in  October  The 
sheet  market,  however,  is  quite  active,  as 
it  has  been  since  the  Government  jiriiis 
were  announced  .Vov  5.  It  is  estimated 
that  sales  of  sheets  by  the  independent 
mills  in  November  totaled  about  un.nnn 
tons,  of  which  perhaps  one-fourth  was 
directly  or  indirectly  for  the  Government 
.\ll   sales   of  sheets  were  at  the   set  prices. 

Pic  Iron — The  large  steel  interests. 
normally  s«lf-contained  as  to  pig  iron,  have 
run  still  shorter,  on  account  of  their  de- 
creased production,  and  several  hundred 
thousand  tons  of  steel-making  iron,  chiefl.v 
basic,  could  be  sold  to  near-by  steel  works  if 
it  were  available  As  the  merchant  furnaces 
have  likewi.se  had  their  output  restricted 
by  coke  shortage  there  are  no  offerings 
Of  foundry  grades  there  are  occasionally 
.•amall  .sales  We  quote  the  market  largely 
nominal  at  the  set  prices:  Bessemer. 
tXKSO:  basic  and  No  2  foundry.  $33 
malleable,  J3!!  50 :  gray  forge.  $32.  fob 
furnaces,  the  freight  from  the  vallevs  to 
Pittsburgh  being  !i5c  Messrs  W.  P.  Snyder 
ft  Co  report  their  computations  of  average 
prices  obtained  in  market  sales  of  valley 
iron  in  November  at  $.1fi  30  for  bessemer 
;ind  $33  for  basic,  these  being  the  set  prices, 
and  the  same  as  obtained  in  October 
While  the  tonnage  entering  into  the  October 
computations  was  about  10n,nn0  tons,  the 
tonnage  for  November  was  extremely   light 

steel — There  are  practically  no  markel 
offerings  of  billets  or  sheet  bars,  and  buyers 
wlthotit  an  established  mill  connection  are 
having  a   hard   time       The   mills  are   lakiiiK 


STOCK     QUOTATIONS 


STOCK     QUOTATIONS — Contlaued 


fairly  goofi 
the  set  pric 
sheet  bars, 
town 


$4 


fif    regular    cnstn 
SO  for  billets  and   t'>\ 
mill.  Pittsburgh  or  V..mi 


Ferroalloy? 


Ferromnncitneae^ — The  market  is  quiet 
The  usual  asking  prlc*-  for  prompt  or  for- 
ward Is  $2iio,  delivered,  but  thi."  price  Is 
frequently  shaded  by   $1   to  $3  a   ton 


Coke 


illr 


on 


f    alMiut     70^     <.f 

ncnlnsl    an  avet 

"'"    fore  part   of 

■  'IS.    however, 

111  cApaclly, 

ity   orders   In 


N.  Y    KXCH^t 

Alsaiia  nnld  M 
.\liuka  Juneau 
Am.Sm  4  Rct.com. 
Am.  Sm.  A  Ret .  pf. 
Am.  Sm.  Per  .  pf,.  A 
.\m.  Sm  s«-  ,  pf,  B 
Am.  Zinc 

Am.  7.lnr.  pf  I 

Xnaronda 
natopM.'Ui  Mln 
nothlohrm  .Slwl 
llfthlphrm  StfH"!.  pf-l 
nultr  A  Superior 
Cerro  (Ir  Paiiro.  , 

Chllo  Cop 
Chlno 

Colo  Fuel  A  Iron. 
Cnirlblr  Steel 

I^omr  Mlnrs 

Fiylprnl  M.  *  S  . 
Frdcral  M  4  S,  pf 


■ctf. 


tntprnatlonal  VtrkPl 
Kpnnpcotl- 
Ijiokawanna  Steel, , 
Miami  Copper    . .  . 


Consol 
Ontario  Mln 
cjuli-kallvcr 

<;ulrk8Mvpr.  pf 

Ray  Con 

RepubIlrLA,«..com. 
RppubllpI  AS  .  pf 
Slosa-ShefRpId. 
Tennpflsep  C,  A  C..  . 

u.  s  stppl.  pom 

U.  S,  steel,  pf 
Utah  Copper. 


v».  Iron  C  4  C. 

X.  Y.  CVRBt 

bTb  iVedep  ~ 

Buttp  A  N    V. 
Biittp  C   A  7. 
BiittP  Dptrolt 
Caledonia 
Calumet  A  Jerome, 
Can  Cop.  Corpn  , 


Con  Nev-flah 
Fmma  Con 
Flrat  Nat  Cop 
<;o1(10pM  ron 
f:oldnpld  MprKPr. 


BOSTON  EXCH,*  Per.    4       fOLO   SPRINGS    Dec.     41 


Jerome  Verde 
Kerr  I.ake 

Louisiana, 


MalMtle 

McK  Inley-Dar-.'Jii . 

Mllford    

Mohtean   , 
Mother  I.ode 


Rlrhmnnd 
Roptiefltpr  Mines 
Si    Joapph  Lead. 


SUPPP<W 

Tonopah 
Tonop,ih  Ex 


Cnlled  Cop 
fnlled  Vpfdp  Kitt 
Cnlte^l  Zlnr 
ftlea  XMn^'s 


)f 


Adventure   

Atimeek    

1 
80 

.25 

50 

Arlj  Com  .  elfs 

101 

Arnold 

21 

Butte- Balaklava.. 

,58 

63 

Calumet  A  Hecla 

425 

14 

Copper  Ranee 

Daly  Weat        

42i 

2 

Davis-Daly 

4J 

Kaat  Butte 

41 

65 

8i 

Hedley   

tl5i 

Helvetia      

,25 

Indiana       

1 

Iflle  Royale 

1 

La  Salle 

2! 

5 

6: 

Mayflower., 

11 

MlPhlcan       

i: 

1! 

New  Idrta     

131 

13 

North  Lake 

.SO 

Ollhway 

ti: 

3S 

Osceola 

56; 

Qulney 

63 

St.  Marj-sM.  L. . . 

6! 

Shannon   

s; 

Shattuck-ArU 

18 

So   I.ake 

11 

So.  Ctah 

14 

Superior     

5 

Superior  4  Boat. 

3i 

Trinity,    

3f 

U.  S.  Smelting 

441 

V.  S.  Smelfg,  pf. .  . 

44 

Utah  Apex   

21 

Utah  Metal 

2I 

Victoria. 

3 

32 

Wyandot 

.50 

BOSTON  CUHB*    Dee.     4 


ALiska  Mines  Corp 

25 

01 

Boston  Ely 

75 

Boston  A  Mont 

51 

,14 

Calaveras     . 

M 

Caluinpt-corhln.  , 

t  01 

Chief  Con 

II 

Corlez 

Crown  Reserve. 

,20 

Crystal  Cop 

.55 

KaiEleA  Blue  Bell. 

2 

Gila  Copper. 

171 

HouKhton  Copper  . 

60 

Intermountaln 

SO 

Iron  Cap.  Com 

14 

Iron  Cap  Cop  ,  pf 

«U1 

Mp\1pan  Mptals 

,25 

11 

Mojovp  Tungsten 

2K 

Nat  7,lnp  A  I.ead 

30 

1: 

New  Baltic 

75 

New  Comella 

141 

PaclOe  Mines 

t.35 

Rex  Cons 

SALT  LAKE* 


SAN   FRAV  • 

Mta       ~      . . .  T 

Andes  

Best  A  Belcher.. 
Bullion 
faledonla 
fhallenirp  t  "on 
Contldencp 
Con.  \'lri2lnta 
Ooiild  A  Ciirr>'  . 


sierra  Nevada 


fn 

CI 

RHmoni 

JliD  Butler 

MneNsmara 

Mklway 

Manl  -Tonopah 

North  star 

Reanip  Liila 

Wfil  End  I  on. 

Alluila 

Booth 

I  "omit   Krac 

IC'il.l  \I„U. 


I  Co 


Daly 

Daly-JudBP 
Empire  Copper. 
f:old  chain  .  . . . 
c.rnml  Cpniral  , 
Iron  Blossom 


It  I' II  Welllnston 


fnrlp  .Sam 

Wllhcrt 

Yankee 


2. .50 


Creason  v  ^.. 
Doctor  Jack  Pot 
Elkton  Con 

El  Paso     

Gold  Sovereign, , , 
Golden  Cycle.  .  . 
Granite 

IsabelU     

Mary  McKlnney, 


I   10      OrovlUe 


O  10 
O  19 
O  14 


*  Bid  prices,     t  Closing  prices,    t  Ijist  Quotatloiv. 


MONTHLY    AVERAGE    PRICES   OP   METALS 


,V)  241  !57' 

50  250  64 
4!)  B1574  ; 
49  034  65  I 

47.519162  ! 
47.163  fifi 
48 . 0.SO  m 
49  385  67 

51  714  71 


75  6.30 

77  .5S5 

73  861 

73  .S7.'i 


22  731 '26  ! 

22  7.53  26  I 

23  708  27  , 
2,1  709  .30  I 
'        "0  35 


76  971  23   267  31 
79  010 

0S3|    85  407 

51,i  100  740 

K.V,    87   332 


49,684165,661 


597  30  I 

2  780,31   . 

3  .'•>91;.32  ; 


|23  675  31   315 


New  York    I London 

Klpctrol>-tlc  Standard Electrolytic 

1916  I    1917   1     1916    I     19 


SS  083' 131 
12  667  137 
"7  714  136 
24    319  133    S42 


137 
000  152 
OO0I137 
409  125 
,391  126 
,V¥)  l,-?4 
1)00  142 
23  500:134  659  110  000  1.W 


167  142  89* 
1671 148  100 
;  000151  000 
.389,147  158 
522il42  000 
455  142  000 


Aug.  .  1 2h  1 2I>  2,1  3,S0, 1 10  283  1 22 
.Sept,  26  ,'4.i;5  25  073  113  905  117 
Oct,,,    '27   193  23  500122  7.iO,110 


r'27  202 116  059 


.New  York      1        London 

1916    1      1917   1      1916   1      1917 

January 

February 

March   

41  8251    44    175175  .548185   813 

42  717|  51  420  151  107  I9S  974 
.50  74ll  ■<  ^^  ■"••  '""  -07  443 
51    2.30                                         -n    171 

June,           

July 

August 

SeptemtMT 

42  231  .  1:  083 
38  510  •  .  .4;  ISI 
.38  .56.1  ...•  r,v'  ;.,•.  .,71,  .■4,1  97.« 
38    S.30     1,1    ,>42   171    .14.-.  244   0,38 

AY.  ycsr :  43  48o 


.    Louis     I       London 

1916  I    1917       1916   1    1917 

5  S261    7   .5.10  31    167  .10  ,500 

6  164     S    595131    988  30   .500 

7  37,5'    9    I2n  14    440  10  .500 


,.   680    6  6!>'i  ^   •.■!  Ml  ;^h  .«)  500 

6   710,    6  89S,  6  MnM  716  30  500 

6  249     6  945  6   187  .30  500:30,500 

•   7  405  30  SOD 


Year 1  6  8.53: 


New    Yc 

Spelter 

1916 

1 

Ju 

16   '11   . 

Feb 

M»r 

16    SI. 

^V. 

16    .    . 

14  .■: 

July 

S    't  ■ 

Au« 

.Sept 

Not 

II 

Dec 

10    ■ 

Y«ar,. 

12    -- 

t  A*  nportsd  by  W,  P,  dnrdcr  *  Co. 
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I       Current  Prices — Materials  and  Supplies       i 
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IRON  AND  STEEL 

SHKETS — Quotations   are   in    cents   per    noui'il 

warehouse,   also  the  base  quotations  front   mill: 

Large  Lots.      St. 

Blue  AluieaL-il        Pittsburgrh  Louis  Cliieago    Fr 

No.    10    4.-:.">  .■'..4-;  .").4.-> 

No.     Vi      4.30  .-).47  .")..-)» 

No.    14    4. an  .-)..■>•;  .-...">.-> 

Blaek 

Nos.  18  and  -H) .  .  .  .      +.S(i  ii.:i-;  li.-;.") 

Nos.  'i-.;  and  'M .  .  .  .      i.sr,  ci.:i7  ii.30 

Noj   36     4.!)(1  li.4';  ii.3.-> 

No.    38     ."..Oil  li..-!-;  (i.4.") 

Galvanized 

No.    10    ."..■;.">  li.flT  li.lSO 

No.    13     ."..3.-)  li.n?  !i.80 

No,    14    .-).3.">  H.!)7  li.80 

Nos.  18  and  30....      .">.(>.->  T.17  7.10 

Nos.  33  and  34.  ..  .       .">.80  7.33  7.3.'. 

No.    36    .■>.!>.-)  7.47  7.40 


8.30 
8.3r> 
8.40 
8..-)0 


8.00 
8.00 
8.S0 
0.05 
n.30 
9,50 


0.345 
6.3R5 
0.435 
6.445 


(i.0<l5 
0.705 
0.705 
7.095 
7.345 
7.395 
7.095 


4.50 
4.50 
4.90 


8TEEL  R.VILS — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  eaj'load  or  larger  lots.  For  less  than  carload 
lets  5c.  per  100  lb.  is  charged  extra : 


Standard  openhearth  rails . 
Light  rails.  8  to  10  lb.. 
Light  rails.  13  to  14  lb. 
Light  rails.  35  to  45  Ih. 
Note— Reported  that 
from  billets. 


40.00 
43.50 
39.011 
30.00 


TRACK  Sll'PI.IKS — The  follov 
f.o.b.  Pittsburgh  for  carload  lots. 
prices  at  the  places  named : 

. Pittsburgh ^ 

One  Year 
Dec.  li.  1917        Ago       ( 
Standard     railroad     spikes. 

tV-  in.  and  larger S5.00  to  5.50     S3.65 

Track  bolts,  square  nuts..    7.00  to  8.50        3.35 
Standard  section    angle  bars  3.50  to  4.00       3.00 


San 

Fran- 

hicago  St.  Louis    Cisco 

S3. 00  SH.45  base  S7.35 
6.35  Premium  8.80 
4.50      Premium      4.65 


STRICTI  K.4L  .M.VTEKI.VI- — The  following  are  the  base  prices 
fob.  mill.  Pittsburgh,  together  with  the  quotations  per  100  lb. 
from  warehouses  at  the  places  nained : 

■  York — ,  San 


Pitts- 
burgh 1917 

Beams.  3  to  15  in S3.00  S4.105 

Channels.   3   to   15   in 3.00  4.195 

.\ngles.  3  to  6  in..  ',4  in.  thick    3,00  4.195 

Tees.  3  in.  and  larger 3.00  4.195 

Plates      3.35  4.445 


1  Yr. 
Ago 


St. 


Chi-    Fra 


Cisco  Dallas 


$4.30  $7.75 

4.30  7.75 

4.30  7.73 

4.35  7.75 

4.45  7.75 


$6.00 
fi.OO 
6.00 
H.OO 
9.00 


RIVETS — The  folio 


iig  quotations  are  per  100  lb.: 
STRUCTURAL 

-Warehouse— 


^New  York- 
Mill.        Dec.  8.       One         Chi 
Pittsbtn-gh     1917   Year  Ago  cag 
.and  larger.      $5.35        $7.00     $5.35     $5..i 
CONE   HEAD   BOILER 


1.35 


50 


.10 


Fran- 
cisco    Dallas 
$7.15      $8.40 


80  7.40  8.65 
15  7.73  9.00 
Lengths  between 


HORSE   .VND   Jiri.E    SHOES — W: 

named: 

Mill. 


chouse  prices  per  100  lb. 


Dec.  6.  1917 
$4.00    to   $5.00 


One   Month    .\go 
$4.00  to  $5.00 


WIRE    ROPE — Discounts    fron 
md  galvanized  are  as  follows: 

New  York 

fialvanized    10 — 3  '■■  Vi 

Bright     30 — 3  I J  '/r 


30- 


mi.ighal 

$6.75 

7.00 


One  Year  Ago 
$3.60   to  $3.70 

regular  grades  of  bright 

Chicago     San  Francisco 
10 — 3',.i%      +40% 
30—3  yi.  %  15  7<. 


SWEDISH    (NORW.VY)    IKON — This  material  per  100  lb.  sells 
as  follows : 

Dec.  6    1917         One  Year  Ago 

New   York    $14.00  $6.00 

Cleveland    15.00  0.30 

Chicago   13.50  5.50 

In  coils  an  advance  of  50c.  usually  is  charged : 

Note — Stock   scarce   generally. 


CO.VI.  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New    York  Chicago  Birmingham        St.    Louis  Denver 

$0.13  $0<09  $0.16  $0.15  $0.14 

KRILI.  .STEEI Warehouse  price  per   pound: 


counts  are  for  carload  lots  f.o.b.  Pittsbvu-gh. 
.   for  steel  pipe  and  for  iron   pipe: 
BUTT    WELD 


I,.\P  WELD 


31' 


36% 
38% 
38% 


and 


Hi   to  4. 
iVj    to  6. 
EXTRA  STRONG   PLAIN   ENDS 
23 Mi  %       "i   to  1  'i 337,1 

36  Vj  % 

EXTRA   STRONG   PLAIN  ENDS 

30y.  %.        3     37% 

33  Ms  %        3  i,i    to  4 39  %  17  % 

I     to    0 44  %         33  M  %       4  '.4   to  6 38  %  16  % 

Note— National   Tube  Co.   quotes  on   basing  card   dated  Apr.    1. 
From   warehouses   at   the   places  named  the   following  discounts  hold 
•  steel  pipe: 


BUTT   WELD. 
40%. 
45%. 

to  1  >^. 49  %, 

LAP   WELD. 
43% 


14  7, 


New  York 

.       38% 
.       18% 


%    to  3  in.  butt  welded.  .  .  . 

314   to  0  in.  butt  welded.  .  . 

Malleable   fittings.  Class 

pinee.     Cast  iron,   standard 


List 
from 


—  Black . 

Chicago  St.  Loui^ 

43.8%  40.1% 

38.8  7o  36.1  7r 

-Galvanized s 

Chicago  St.  Louis 

37.8  7,.  35.1% 

18.87o  33.1% 

York   stock   sell    at    list 


MISCELLANEOUS 
FLOT.ATION   OILS — Prices  of  oils  for   flotation,   in   cents  per 


New  York    Chicago 


. Denver ^ 

In  Bbl.  In  Car- 
Lots  load  Lots 
$0.30        $0.37 
.30  .... 

.341,4  .19 

.44  .38 

,34  >4  .31 


Pure  steam-distilled  pine  oil $0.50' 

Pure   destructively    distilled    pine    oil  .40 

Pine    tar    oil .38  !i 

Crude   turpentine    .37 

Hardwood    creosote    .19  1-2  ' 

•F.o.b.    Cadillac.    Mich. 

.SODll'-M  CY.VXIDB — New  York  price  is  37c.  per  lb.:  Denver.  44c.: 
in   Chicago.    50c. 

SODIVM  SlXi'HinF, — In  New  York  the  price  per  pound  is  4c.  to 
4ViC.  for  concentrated.  3  Li  c.  to  'ZV^f-  for  crystals.  The  Denver  price  for 
concentrated  is  quoted  at  3  Vic.  The  Chicago  price  is  3  Vic.  Concentrated 
comes  in   500-lb.   drums,    the  crystals  in   400-lb.   barrels. 


ZINC    DUST — New    York    price 
Chicago.  18c.:  in  Denver.  18c. 


.\I,rslIXrJI    ni'ST — Chicago  price 


1600-lb.    barrel: 


$1 


lb. 


C.4LCUM  C.\RBII)E — Price  f.o.b  cars  at  warehouse  points  east  of 
Mississippi  River  (except  in  Alabama.  Georgia  and  Florida)  is  $97.50  for 
Cameo,  $103.50  for  Union  miners"  carbide.  In  territory  between  Missis- 
sippi River  and  the  Rockies  and  in  Alabama.  Georgia  and  Florida,  add  $.>: 
west  of  Rockies,  add  $10  to  $15. 


rload   lots   the  price  is 


Air 
First  Grade     Second  Grade 

per  ft $0.00  $0.35 

Steam — Discounts    from    list 


50-Ft.  Lengths 
73c.  per  ft. 
40% 


Third  Grade 

SO  30 


First    grade. 


.30  ■■ 


Second    grade. 


.30^ 


Thii'd   grade .  .  . 


40'- 


RUBBER  BFiLTIxr; — The  following  discounts  from  list  apply 
o  transmission  rubber  and   duck  belting: 

Competition     50 7o     Best    grade     30 7r 

Standard    35  7r 

I.E.\THER   BELTING — Pi-esent  discounts  from  list  in  the  fol- 
lowing cities   are   as  follows   for   cut   lengths: 


New  York 
St.  Louis  . 
Chicago  .  .  . 
Birmingliani 


dium  Grade 

Heavy  Gradi 

40  r;, 
45  7o 
30  +  10  7« 
3,?% 
40% 

35% 
40  7c 
40  +  3%. 
40% 
40% 
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Hi\.  W  H I  n  K  LATIN  « — 4  0  <y, 

MSVll..\  KOPE — For  rope  smaller  than  S-in.  the  price  is  i  to 
2c  «»tFa  :  while  for  quantities  amountinf;  to  less  than  SnO  ft.  then* 
!•=  an  extra  charge  of  Ic.  The  numher  of  feet  per  pound  for  the 
vartons  sizes  is  as  follows:  8-in.,  8  ft.  :  J-in..  fi  :  i-in..  4i  ;  1-in..  34; 
U-in  .  2  ft.  10  in.;  11-in..  2  ft.  4  in.  FollowinR  is  price  per  pound 
for  g-in.  and  larger,  in  12nft-ft.  coils: 

Boston    90,V>         New    Orleans    »0..ri 

New   York 3.t         Los    Antteles -i* 

Chicaeo 37  ^4     Seattle •  W  J4 

St.  Paul 34         Denver 3-'  % 

PAC'KIXCJ — Prices  .-nrr  pouno: 

Rubber  and  duck  for  .ow-pressure  steam *?'?I 

Asbestos    lor    hiffh-pressure    steam 'St 

Duck    and    rublier    for   piston    packing -»J| 

Hax     recul.ir     ■•>}! 

Flax,    waterprooled     "" 

Comoreiirfd    asbeslos    sheet •;;" 

Wire  insertion   asbestos   sheet 1-^i 

Rubber    sheet     -22 

Rubber  sheet,   wire  insertion -^^ 

Rubber   sheet,    duck   insertion •** 

Rubber  sheet,   cloth   insertion •  .  • •  ■  •-" 

Asbestos  packing,  twisted  or  braided,   and  nrraphlted.   for  valve 

stems  and  stuilinz  boxes o-  .      ili 

Asbestos    wick     '-i-    and    lib.    balls "•'  '"    'O 


FIRE  BRICK — Quotations  on  the  different   kinds 
named  are  as  follows,  fob    works: 

Now  York 

SiMcn    brick,    per    1000 *''"I'"'  '"     JJiJli 

Fire  clav  brick,  per  1000.  No    1 4.>.00  to    •>•.'  00 

Masmesile   brick,    per    net    ton 13.1.00  to  14:>.00 

Chrome  brick,   per  net  ton '3i' -'.'*? 

Deadburned  maenesite  brick,  per  net  Ion 
Special  funiace  chrome  brick,  per  net  ton 


in  the  cities 


Chicago 
f.">.'>.00  to  BO.OO 


(SO.OO  to  80.00 
The  second  quality  is  $4 


Standard  size   Are  brick    0  X  4  'i    X  'i  ', 
5.'>    cheaper   per    1000. 
St.  Louis — Hi?h  grade    S'i'i  to  fRi:   Si 
Birmingham— Fire  clay.    $•:.->   to  $30: 

RAILWAY  TIE.* — For  fair-size  orders,  the  following  prices  per 


hold: 


I! 


7  in.  X  0  in. 

Material  by  8  Ft.   fi  In.  by  S  Ft. 

New  York                         Yellow  Pine  tl.iO  $1  iiij  to  1.11 

St.  Louis... ■.■ ^Thite  Oak  1.00  ..o 

Ch.cago     ^'^'=>":.^  An  11-, 

Chicago Creosoled  l.-JO  i.i.> 

San  Francisco o£'"*?.  ■•n-  14') 

San  Francisco Creosoled  -•"-  '■■*•> 

UREASES Prices   are    as    follows    in    the    following    cities    in 

cents  per"  pound    for   barrel    lots; 

Chicairo      SI.  Louis    Birmingham     Denver 

l  up      „  - '  -  J,  l.-i  1.-) 

Fiber   or   sponge "  •.'•"  t„  ,., 

Transmission     "  Jj  ij  "^  4 

^j^;  ;;•■;::::::::::::::::   4 v.,        '»'_         ^¥,        .:>m.. 

Car    journal     "^"^  ■'■'■' 

fOTTON  WASTE — The  following  prices  are  in  cents  per  pound  : 

, New    York 

^-    fi   liilT    One  Year  Abo    Cleveland  Chi<aKO 

„w,,.  11  00  to  13  00    loOOInl-iOO        lli.OO         14.00  to  1.->.00 

Sr'ed  mixid:::  ""S I"  1:00  700.0  !u.o    u.oo    10.00 ,oi-.>. 00 

WIPING  CLOTHS — In  Cleveland  the  johhers"  price  per  1000  is 
as  follows: 
l.T,    X  13M    $.X->.00        13'4    X  COH    »4.->.0O 

In  Chicairo  they  sell  at  »30  to  »33  per   1000. 

I.INSEED  Oil. — These  prices  are  per  gallon: 

, New  Ynik ,      . Cleveland ,   , Chicairo , 

Dec    0          One         Dec.  fi.        One  Dec.  B.       One 

Illi7       Year  Ann       1II17     Year  A»o  1017    Year  Airo 

R;.w    in   barrels Si:-:        SI /ll        t].-lr,       f  1  0.}  81.v:2          fO.OJI 

.-.-Ml.   cans    1..I';           111           1.40           1.1..  1..K             1.00 

WHITE    AND    BED    LEAD    In    BOO-lb.    lota    sell    as    follows    In 
•  entM  per  pound : 

, Re<l >   , While , 

Dec.  fi.  Ill  17         1  Year  Aio      Dee.  0.  017     1  Yr.  Alto 
Dry  Dry 

Dry        III  Oil        Dry       In  Oil      and  In  Oil      and  In  Oil 

loo-ib.  kef   i^.r:.-.    rj.'.o    10. -.0    ii.oo        r:.oo  lo.'.o 

•-■S-   wid   .iOlb.    keirs   11 '.O      l'J.7.-.      10  7.".      1 1  .-.T.  I'iSr,  10. 7r. 

f:Slb.     ke«     lU  7.-.       13.00       I  I  00       ll.-.O  1•J..^0  11.00 

I      to    .-.lb     cans...     14  ir.      U..-.0      I'.' .'.0      I'.'.-.O  14,-.0  I'i.-.O 

M  TH — From    warehouse    al    the    places    named,    on    fair-sized 
..rilcrs    the   fi.llnwlng  nmoiinl    Is  ilediicled   friini   llRt 

, New  York^ . Cleveliiml >  Chicago , 

Dec   II  One  De.-.  «.         One  !)<■.•   tl.         One 

1017     Year  Ann  1017     Year  A«o  1017    Year  Ann 

Mni  f I  (10       >ii..->n  SI.40       f3on  r.'oo         •.-1.00 

Mm  ■'.       1  no  .".O  I. 'JO  3  00  ■:  00  3.00 

Oil. I  •     1  po         ...  ".*.        'i.oo        i.r.o         'j..'iii 

rol.1    I                           ■...II    I  0<>             .."lO              Tft          •;".■»  I.."i0             3.00 

Hcmin.H'iicI  nul<  sell  al  the  Cnllowin*  (llBcnunls  from  list  pri.-e: 

Dee    11    11)17  One  Year  Avn 

New    Yorll     40'V  *n'i 

Cleveland            .•.0—10'*  It.'. — 10','. 

Chlcarn       .".O'V  (W — 10-* 

MArniNR  nni.Tfl — Wurehonx-  dtivonntP  In  the  fotlowlni  cities 

New  York    CleToUnd        Ctilcaro 

«  b|r  4  In    and  smaller ao'V  Mn  40—10'% 

Larrer  and  lonrer  ii|.  to  I   In    by  aO  In  \r,'<,  40V  .lO — ,-.'-', 


W'ROi:<tHT    W.AsnKBt* — From    warehouses   al  the   places   named   the 
following  amount   is  deductetl    from    list   price: 

New    York    »1.00      Cleveland    »3..'.0      Chicago    $3.00 

For   .-ast-iron    washers   the   base   price   per   100  lb.   is   as    follows: 

New   York    S.5.00     Cleveland    $r...->0     Chicaeo    $3..'>0 


EXPLOSI\ 

,ES- 
L 

—Price  per 
ow  Freezing 

$0.24    ■ 

\n 

.20 
Ifil'j 

m 

pound  in 

small  lots 

at  cities 

named : 

New    York     .  .  . 

40  "X 
S0.27U, 

■  .27  \i 
..30 
.24% 
.23  >» 
.28-4 
20  J4 

.20    ' 

00 '7. 
S0..34  ^ 
30  V, 
•34  M, 
.30 
.31  % 
33 
.3314 
.30  V4 
.32  ■» 
..30 

8094 
S0  4:ti>i 

"/4i% 

.43 

Powder 
$2..'-.0« 

New  Orleans  .  . 
Los   Anircles    . . 

Chi.aito    

St.    Paul     

St.   Louis    

Denver      

Dallas    

2.45' 
2.S.S* 
2.1.->» 

Chicago           St.  Louis 

7c 

ic. 

"VjC. 

no  fuel  oi 

1  in  Chicago 

al  present 

time. 

bbl.    is   as    follows: 

Steam 

Black 

Red  Enirine 

Cylinder 

Gasoline 

SB.2.5 

511.00 

$21.00 

$10.2.-. 

8.7.-. 

18.00 

24.00 

12.00 

11.00 

Ifi.OO 

23.00 

12. .io 

n..^o 

20..-.0 

10.00 

7..-.0 

1.-...50 

18.00 

11.2;-. 

fi.OO 

12,50 

18.00 

13.00 

oil    are   ne.'. 

pssarily  dimcult  to   give 

Those 

FI'EI.  Oil. — Price  variable,  depending  upon  stock.  New  York 
quotations  not  available  owing  to  this  fact.  In  Chicago  and  St 
Louis  the  following  prices  are  quoted: 

Mexican   heavy.    1214    Baum^ 

Domestic    light.    22-2fi    Baum^ 

Note — There  is  practically 

OIL — Price    per    oO-gal. 

City  Fuel 

Seattle    $1.80 

Denver    3.00 

Boston    6.00 

San     Francisco     4.0.5 

New   Orleans    3.00 

Cincinnati     .5.04 

Note — Standard   prices  of  oil 
above  are  for  average  grades. 

CONSTRUCTION  MATERIALS 

ROOFING    M.\TKRI.\Ls — Prices   per   ton    fob.    New    York   or 

C*"^'"^°^  Less  Than 

Carload  Lots  Carload  Lots 

Tar   felt    1 14   lb.   per   sauare  of   100   sq.fl.l $81.00  $62.00 

Tar   pitch    (in   4001b.   bbl.) !;•  00  lO.iO 

Asphalt    pitch     (in    barrels) 20.00  30.50 

Asphalt   (elt    «0.00  62.00 

PREP.AKED  ROOFINGS — Standard  grade  rubbered  surface 
complete  with  nails  and  cement  costs  per  square  as  follows  In  New 
York  and  Chicago: 

, 1  Ply ,        . 2.Ply >        , 3-Ply-— -, 

c  I  l.cl  C.I.  Id.  el.  I.cl 

Nn     1    grade  $1  l.'>        »1  «  »1  *•'        »1  "O  »1"        »}  2? 

No:  2  frade ;:::::     1.10      1.2.-.       1.2.-.     1.40       1..50     1.8.. 

Asbestos   asphalt    saturated    felt    .14    lb     per    square)    costs   $.->.3.5    i>er 

SHtesurCaced  roofing  lre<t  and  green  I  in  rolls  of  108  sq.ft.  costs 
81  8.-.' per  roll  in  carload  lots  and  $2.10   for  smaljer  quantities. 

Shingles  re<l  and  green  slate  finish,  .osl  $4.7..  per  square  m  carloads, 
$.-.  in  smaller  quantities,   in  Philadelphia 

HOLLOW  TIL1%-  ,.,...  „    ,„    ,„  ,.>.,o.,.. 

4x12x12  8x12x12  12x12x12 

„„,„,,  $0  08  $0.1.5  $0.20 

YnT  Anee'les 0808  .12  .20 

seatti^"     .::::::::: o«  .10  .i« 

Ll'MBER — Price  per  M   in  carload  lots: 

12  x  12  In 

, a  X  8-in.  x  20  Ft.  and  Under >  20  Ft.  and  Under 

Y.P.                PIr         Hemlock      Spnii'e  YP               Fir 

Boston    ....             ...         $40  00  ....             ..■ 

Seattle $23.00         $23.00         $23.00           2.1.00  $23.00         $23.(M) 

Los   Angeles .30.00           :10  00            ....  .  .                .  • 

New  Orleans   .  .      28.00             ....             ...             ....  ,38.00             .... 

St     Paul 38.00  :is  00  38.00  .K^O 

Denver     32.00                ...            28. .50  ....            .34  00 

San     Francisco 24.00          24.00            ....  ....           24. OO 

1-ln.  Rough.  10  In.  X  10  Ft  2In.  T.  and  O 

and  Under  10  In.  x  18  Ft 

Y.P.            Fir  Hemlo.-k  Y.P.  Fir 

Seattle    $23.00        $23  00  $23  00  $23.00  $23  00 

New  Orleans    28.00  24  (W 

San   FrancliKii 24.00  24.01)  ...  24  <W 

SI      I'alll                          53  00  .UflO  81.00  .37  50 

t),.„vcr 30  Oil  .30  00  ....  ,30  00 

PORTLAND  CKMKNT — The.se  prices  are  for  barrels  In  carload 
lots.  Including  hags: 

Dec    II.  1017  One  Month  Ago  One  Year  Ago 

New    York    $2.22  $2  22  $1.72 

.lersey    City    3.18  2  18  1.60 

noslon     2.77  2  77  1.05 

<hl.n«..     -i.ai  2  31  J  jn 

I'lllsburgh     S.3I  2  31  J. SI 

Cleveland    2.44  2  44  104 

Denver     3.10  .3.20 

Lo.  Angeles 2.40  2.40 


LI  Mr — WarthouM  prlpM: 

Hydrated  |ier  Ton 

Plnlshe.1  Common 

New    Torn    $10.50  $1.3£f. 

Chicago     15  00  12.00 

91     I-oiils    13.00  10.7.5 

Dallas    30.00  IS.Ofl 

San    FranclsPO    16  50  ... 


Lump  ivr  .lOOLb  Barrel 
Finished  Common 
$2  10  $100 
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Driving  Operations  of  the  Spiro  Tunnel  of  the 
Silver  King  Consolidated 


By  MURRAY  SCHICK* 


A  14,000-ft.  tunnel  is  being  driven  for  drainage 
and  development  purposes,  of  which  AOOO  ft.  has 
been  completed  at  a  cost  of  $25  per  ft.,  includ- 
ing equipment.  Individual  machine  drills  have 
been  provided  for  each  machineman,  thereby  re- 
ducing repair  costs  per  drill  shift.  Two  and  three 
shifts  per  day  have  been  ivorked  and  an  average 
of  SOS  ft.  per  month  of  timbered  double-tracked 
tunnel  has  been  driven. 

THE    Silver    King    Consolidated    Mining    Co.    is 
driving   a    14,000-ft.    drainage    and    development 
tunnel  at  its  property  in  Thayne's  Canyon,  near 
Park  City,  Utah.     By  September  of  this  year  4000  ft. 


the  upper  limestone  known  as  "Thayne's  formation," 
and  did  not  extend  below  to  the  Woodside  shale  or  the 
lower  Park  City  formation.  The  shaft  of  the  Silver 
King  Consolidated  was  sunk  to  a  depth  of  950  ft. 
through  the  Thayne  limestone,  the  shale  and  into  the 
Park  City  limestone,  which  has  proved  to  be  mineralized 
under  Thayne's  Canyon  as  in  the  territory  further  east. 
Although  the  shaft  was  high  up  on  a  monocline  dipping 
to  the  northwest,  it  made  considerable  water  while  sink- 
ing. The  shale  seemed  to  form  an  impervious  stratum 
that  held  all  underground  water  of  surface  origin  and  a 
deep  shaft  through  the  lower  portion  of  the  monocline 
was  thereby  rendered  impracticable. 

The  Silver  King  Consolidated  holdings  comprise  about 
1000  acres,  covering  the  entire  length  of  the  canyon. 
The  starting  point  of  the  tunnel  is  6888  ft.  above  sea 


THE   CALIFORNI.^-COMSTOCK   MILL   AT   THE   HEAD    OP   THAVXE'S  CANYON.   PARK  CITY.   TTAH.  WHERE  THE 

SPIRO  TUNNEL  WILL  TERMINATE 


had  been  finished.  The  work  was  planned  and  directed 
by  the  engineering  staff  of  the  company  and  the  bore  is 
known  as  the  Spiro  tunnel. 

Early  mining  operations  in  Thayne's  Canyon,  while 
productive  of  considerable  good  ore,  were  confined  to 


•Room  305.  Boston  Bldg..  Salt  Lake  City.  Utah. 


level,  the  lowest  elevation  to  be  found  in  the  vicinity, 
and  to  gain  that  level  it  was  necessary  to  drive  several 
thousand  feet  through  the  limestone  and  shale  forma- 
tions. 

Clearing  and  grading  for  roads,  houses  and  tunnel 
portal  commenced  in  May,  1916.     Building  started  the 


1026 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  104.  No.  24 


month  following.  A  substantial  blacksmith  and  machine 
shop  was  constructed,  covered  with  corrugated  iron. 
Work  started  in  the  tunnel  in  June.  In  July  a  plugger 
drill  was  used  for  drilling  part  of  the  time  and  during 
the  latter  part  of  Augu.st  the  regular  drills  were  placed 
in  ser\'ice.  the  delay  being  caused  by  the  scarcity  of 
drill  steel.  A  compressed-air  line  was  extended  from 
the  mine  to  the  tunnel,  a  distance  of  nearly  two  miles, 
and  was  laid  on  top  of  the  ground  with  the  necessary 
anchors  and  slip  joints.  At  the  tunnel  the  air  passes 
through  a  receiver,  20  in.  by  30  ft.,  under  which  a  slow 
fire  is  maintained.  This  gives  dry  air  to  the  machine 
drills,  raises  the  temperature  and  promotes  efficiency. 

Individual  Drills  for  Each  Machineman 

An  individual  drill  was  purchased  for  each  machine- 
man  and  an  extra  machine  kept  in  reserve.  Each  ma- 
chineman was  required  to  use  his  own  machine  and  no 
other  and  was  held  responsible  for  its  condition.  The 
machines  were  taken  outside  after  each  shift  and  thor- 
oughly tested,  cleaned  and  oiled.  A  record  is  kept  of 
all  repairs  charged  against  each  drill  and  a  substantial 
reduction  in  repair  cost  as  compared  to  the  repair  cost 
of  drills  used  by  all  shifts  has  been  made.  A  record  of 
the  amount  of  drilling  by  each  machine,  explosives  used 
and  cars  of  rock  removed  is  also  kept. 

The  size  of  the  tunnel  in  the  clear  is  7  ft.  4  in.  wide 
at  the  bottom,  6  ft.  at  the  top  and  7  ft.  high.  Mine 
cars  have  20  cu.ft.  capacity.  A  double  track  is  used. 
The  main  track  and  switches  have  .jO-lb.  rails.  18-in. 
gage,  laid  upon  6  x  10-in.  sills  spaced  at  5-ft.  centers. 
The  daily  extension  of  the  track  and  dump  switches  is 
made  with  12-lb.  rail.  On  the  monthly  change  day 
there  is  no  power  but  this  time  is  utilized  in  extending 
the  main  track,  air,  water  and  ventilating  pipe  lines. 

On  the  left  side  of  the  tunnel  a  water  ditch,  .3x4  ft., 
is  carried  below  the  tunnel  floor.  The  grade  is  O.S'^r 
and  the  course  S  28°  40'  W.  The  tunnel  has  passed 
through  several  breaks  and  slips  in  the  formations, 
with  fractures  filled  wholly  or  in  part  with  vein  matter. 
These  veins  cut  through  the  formation  on  nearly  a 
vertical  plane  and  have  approximate  strikes  varying 
from  ea.st-west  to  north-south.  At  4000  ft.  the  breast 
of  the  tunnel  has  a  depth  of  about  800  ft.  vertically 
below  the  surface.  Ventilation  at  present  is  obtained  by 
means  of  a  suction  fan  operated  by  motor  and  drawing 
the  air  from  near  the  breast  through  an  18-in.  steel 
pipe  exhausting  at  the  portal.  The  motor  is  driven 
from  a  power  line,  which  al.so  supplies  current  for 
lighting. 

Close  timbering  was  seldom  required  through  the 
Thayne  limestone  through  vvhich  the  tunnel  passed  for 
the  first  2700  ft.  In  the  VVoodside  shale  stretches  of 
loo.se  and  swelling  ground  occurred  which  retarded 
progress  considerably. 

Two  8-hour  shifts  are  worked  con.stantly  and  three 
shifts  have  been  put  into  service  when  labor  and  mate- 
rial were  available.  The  average  rate  of  progress  for 
rhe  first  400  ft.  was  about  .308   ft.  per   month. 

The  Spiro  tunnel  has  had  to  contend  with  rising  costs, 
scarcity  of  material  and  diminishing  labor  efficiency; 
nevertheless  construction  expense  has  been  kept  within 
peace-time  estimates.  Expenditures,  including  prelim- 
inary building  and  equipment,  aggregate  $98,000.  or 
slightly  over  $25  per  ft.  of  tunnel. 


The  tunnel  sui-vey  is  entirely  in  territory  owned  or 
controlled  by  the  Silver  King  Consolidated  and  can  be 
extended  1000  ft.  more  within  the  company's  domain. 
At  14,000  ft.  the  tunnel  level  will  be  approximately  1800 
ft.  below  the  surface.  The  portal  is  only  a  few  hundred 
yards  from  the  Park  City  branch  of  the  Denver  &  Rio 
Grande  R.R.  and  within  less  than  a  mile  of  the  Silver 
King  Consolidated  mill. 


Hydraulic-Filling  Method  To  Extinguish 

Fires  in  Butte  Mines 

Butte  Correspondence 

A  method  for  extinguishing  fires  in  Butte  mines  has 
been  decided  upon  by  the  engineers  of  the  Anaconda 
Copper  Mining  Co.  after  a  study  made  of  methods  ap- 
plied in  mines  all  over  the  world.  Hydraulic  filling  is 
to  be  used  and  is  expected  to  extinguish  not  only  pres- 
ent fires  but  also  to  prevent  such  fires  in  the  future. 

The  Leonard  mine  will  be  the  first  of  the  Anaconda 
mines  to  adopt  the  method  and  preparations  have  al- 
ready been  made  to  install  it  on  the  various  levels  of  this 
and  other  mines  of  the  company.  The  plan  adopted 
incidentally  solves  another  problem  that  threatens  to 
become  rather  serious,  due  to  lack  of  dumping  ground 
in  the  cramped  quarters  of  the  district.  The  filling 
material  to  be  used  will  come  from  the  present  and 
future  sand  tailings  of  the  Butte  &  Superior  company's 
mill  which  at  the  present  rate  of  production  are  piling 
up  in  such  quantities  that  the  available  room  and  facili- 
ties for  disposal  have  been  nearly  exhausted.  The  flume 
that  brings  the  tailings  more  than  a  mile  to  the  Leonard 
mine  is  already  built  and  will  be  connected  to  the 
10-in.  pipe  placed  for  that  purpose  down  the  Range 
shaft,  as  soon  as  the  piping  on  the  underground  levels 
can  be  laid.  At  intervals  the  sands  will  be  forced 
through  diamond-drill  holes  into  the  fire  region.  The 
water  will  seep  to  the  bottom  and  eventually  be  drawn 
off,  after  being  clarified  by  methods  the  details  of 
which  are  now  being  worked  out.  The  fine  sands  will 
be  forced  by  the  static  pressure  into  existing  cavities 
in  the  fire  zone  and  eventually  shut  off  all  fresh  air  and 
oxygen  from  the  fire.  The  hydraulic  filling  will  be 
placed  on  the  lower  fire  levels  first  and  gradually  will 
work  to  the  top. 

As  a  means  for  preventing  fires  in  the  future,  the 
Anaconda  company  has  made  a  most  successful  start 
by  fireproofing  the  shaft  of  its  Tramway  mine,  which 
was  the  scene  of  a  destructive  conflagration  some  time 
ago.  The  entire  2475  ft.  of  this  shaft  has  been  made 
safe  against  a  repetition  of  such  a  scene  by  covering  all 
timbers  in  the  shaft  and  .stations  with  a  i-in.  coating 
of  cement  which  was  made  to  adhere  to  the  timbers  by 
surrounding  them  with  steel  lathing.  A  few  feet  above 
and  below  each  station  the  timbering  was  removed  and 
replaced  by  .solid  concrete  walls  built  against  the  sur- 
rounding rock.  The  method  will  bo  introduced  with  all 
possible  speed  in  all  of  the  company's  shafts  as  well  as 
in  drifts  and  crosscuts  especially  exposed  to  danger. 
Fireproofing  of  the  shaft  was  accomplished  in  94  days. 


Exportation  of  Scrap  Copper,  load,  zinc,  iron  and  alloys 
thereof  from  Chile  tuny  be  prohibited  by  the  President  of 
that  country  if  n.itional  interest.^  so  demand,  a  law  of  Sept. 
21.  1917.  having  piven  him  this  authority. 


December  15,  1917 


ENGINEERING  AND  MINING  JOURNAL 


1027 


Utilization  of  Low-Grade  Manganese  Deposits 
a  Metallurgical  Problem* 


The  development  of  loio-grade  manganese  deposits 
in  America  at  such  cost  as  may  be  necessary  is 
regarded  as  a  tvar  necessity  by  J.  E.  Johnson,  Jr., 
who  holds  that  the  consumption  of  ferroman- 
ganese  should  be  limited  to  the  manufacture  of 
low-carbon  steels.  Silicon-alloy  substitutions  for 
deoxidizing  steels,  the  production  of  a  manganese 
pig  iron  from  extensive  loiv-grade  manganiferovs 
iron  ores,  and  the  difficulties  of  tvet  concentra- 
tion are  problems  to  be  worked  out  by  the  metal- 
lurgist. 

THE  war  has  brought  about  a  situation  in  regard 
to  several  minerals  which  is  unprecedented. 
America  has  been  liberally  endowed  by  nature 
with  most  of  those  minerals  required  for  the  purposes 
of  civilization,  among  the  first  of  which  are  coal  and 
iron  ore ;  but  in  regard  to  others,  quantitatively  less  im- 
portant, but  still  vital  to  this  country's  progress,  she 
has  not  been  so  generous.  Hitherto  this  has  made  little 
difference,  cheap  and  unrestricted  navigation  to  and 
from  all  parts  of  the  world  having  supplied  America 
with  those  thing  of  which  her  own  yield  was  scanty  or 
wanting;  but  with  a  blockade  existing  in  a  large  part 
of  the  world,  with  a  huge  proportion  of  the  world's  total 
ship  tonnage  sunk  and  most  of  the  rest  commandeered 
by  the  governments  for  war  purposes,  the  supply  of  ves- 
sels for  commercial  work  has  become  almost  a  vanishing 
quantity.  In  some  cases  it  is  not  a  matter  of  price  but 
of  a  lack  of  bottoms  at  any  price. 

Gross  Ton  of  Steel  Requires  17  lb.  of  Manganese 
Some  minerals  which  could  be  imported  more  cheaply 
than  they  could  be  produced  can  no  longer  be  obtained 
abroad  except  at  prohibitive  prices  and  our  own  supplies 
must  now  be  developed,  be  the  cost  what  it  may.  In 
regard  to  those  minerals  of  which  this  country  has  no 
supply  of  her  own,  the  situation  is  exceedingly  serious. 
Manganese  is  one  of  the  minerals  with  which  nature 
has  been  niggardly  in  her  supply  to  America,  and  it  has 
hitherto  been  imported,  either  as  ore  or  as  ferroman- 
ganese.  This  country's  need  arises  from  the  fact  that 
about  17  lb.  of  manganese,  or  roughly  0.75%,  is  required 
per  gross  ton  of  steel  to  deoxidize  the  steel  and  make 
it  a  useful  product.  Manufacturers  are  not  using  any 
more  manganese  per  ton  of  steel  now  than  formerly — 
rather  less — but  the  total  consumption  tends  to  rise  be- 
cause of  the  unprecedented  output  of  the  steel  industry 
under  present  conditions. 

There  have  been  in  the  past  three  principal  sources 
of  supply  which  are  in  fact  the  principal  manganese- 
producing  districts  of  the  world.  (1)  The  Caucasus 
Mountains  of  southern  Russia,  where  there  is  perhaps 
the  world's  largest  supply  of  this  indispensable  mineral; 
(2)  India;  (3)   Brazil.    This  is  the  order  of  importance 


•Excerpts  from  a  paper,  "The  Situation  in  Regard  to  Man- 
ganese, Sulphur,  Pyrite  and  Some  Other  War  Minerals."  read 
by  J.  E.  Johnson,  Jr.,  before  the  Engineers'  Society  of  Western 
Pennsylvania,  Nov.   27,   1917. 


of  the  districts  from  a  tonnage  point  of  view  in  the  pre- 
war period,  though  Brazil  was  a  bad  third,  producing 
roughly  only  about  250,000  tons  as  against  nearly 
1,000,000  tons  for  the  Caucasus.  The  Russian  deposits 
are  cut  off  from  America  entirely  by  the  closing  of  the 
Dardanelles.  The  Indian  fields  are  at  so  great  a  dis- 
tance that  the  freight  under  present  conditions  has  be- 
come absolutely  prohibitive.  Of  the  three  principal 
fields,  therefore,  only  the  Brazilian  remains  available. 
For  several  years  practically  no  manganese  had  been 
produced  in  the  United  States.  Present  conditions 
caused  renewed  activity  in  mining  this  mineral,  but 
according  to  the  Geological  Survey,  the  total  supply  of 
manganiferous  materials  in  this  country  is  considerable, 
although  much  of  it  is  low  grade.  Domestic  ores  could 
supply  a  large  part  of  our  needs  if  we  made  our  metal- 
lurgy fit  the  conditions. 

Two  Standard  Alloys,  Spiegeleisen 

AND    FERROMANGANESE 

The  metallurgical  side  of  this  situation  is  extremely 
important.  There  has  been  in  the  past  only  two  varie- 
ties of  manganese  alloy  in  common  use — spiegeleisen, 
containing  about  20%  manganese,  5''r  carbon  and  the 
rest  iron,  and  ferromanganese  of  standard  variety,  con- 
taining 80%  manganese,  about  6%  carbon  and  the  rest 
iron.  In  the  days  when  the  bessemer  process  was  the 
only  one  of  any  importance  for  producing  steel  and  when 
rails  were  the  principal  steel  product  made,  the  use  of 
"spiegel"  was  almost  universal.  It  was  melted  in 
cupolas  and  tapped  as  required  into  a  ladle  which  was 
charged  with  the  required  amount  for  a  heat,  taken  to 
the  converter  and  poured  into  the  bath  after  the  comple- 
tion of  the  blow.  The  ratio  of  carbon  to  manganese  is 
about  1 :4  in  spiegel,  whereas  it  is  about  1 :14  in  "ferro." 
This  means  that  I'^r  of  manganese  imparted  to  the  steel 
with  spiegel  would  raise  the  carbon  25  points  (0.25%), 
whereas  if  imparted  by  ferro  it  would  raise  the  carbon 
only  about  seven  points  (0.07'^f  ) .  Assuming  the  carbon 
to  be  blown  down  to  0.08  in  both  cases,  the  total  carbon 
with  1%  manganese  would  be  0.33  in  one  case  and  0.15 
in  the  other.  For  example,  0.33  Sc  carbon  is  much  less 
than  is  required  for  rails,  and  the  remainder  of  the 
recarbonization  was  accomplished  by  adding  straight 
pig  iron. 

When  the  openhearth  furnace  came  in,  all  this  was 
changed.  The  openhearth  brought  about  the  application 
of  steel  to  a  multitude  of  purposes  for  which  wrought 
iron  had  been  used  in  the  past,  and  the  steel,  to  be  suit- 
able for  these  purposes,  must  be  low  in  carbon.  For  a 
vast  proportion  of  the  total  output,  exclusive  of  rails, 
the  0.33  carbon  is  entirely  too  high.  This  situation 
brought  about  the  use  of  ferromanganese,  and,  once 
introduced,  its  use  grew.  On  account  of  its  small  vol- 
ume, it  could  be  charged  direct  into  the  furnace  or  the 
steel  ladle,  and  all  the  bother  of  handling  another  ladle 
of  molten  material  was  eliminated.  As  rails  have  be- 
come a  decreasing  percentage  of  our  steel  output,  the 
importance  of  the  low-carbon  steels  has  grown  greater 
and  greater,  and  in  the  period  immediately  before  the 
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war  there  was  po  .sale  for  .sjjiegelei.sen.  The  New  Jersey 
Zinc  Co.  had  stacked  up  more  than  30.000  tons  of 
Spiegel,  which  was  virtually  unsalable  under  the  condi- 
tions then  prevailing.  The  material  was  a  byproduct 
and  the  situation  was  a  serious  one  for  the  producer. 
Within  a  few  months,  the  present  conditions  in  the  steel 
industry  began  to  develop,  and  this  huge  accumulation 
was  sold  at  a  price  much  higher  than  that  which  the 
company  would  have  been  glad  indeed  to  take  a  few 
months  earlier. 

Iron,  Phosphorus  and  Silicon  Detrimental 
TO  Manganese  Ores 

High-grade  manganese  ores  being  necessary  to  pro- 
duce ferro,  numerous  enormous  deposits  of  low-grade 
materials  have  remained  undeveloped.  If  more  than  a 
certain  limited  percentage  of  iron,  roughly  one-sixth 
of  the  amount  of  manganese,  be  present,  standard  80''r 
ferro  cannot  be  produced.  Spiegel,  as  already  shown,  is 
normally  almost  unsalable.  Not  alone  the  presence  of 
iron  ruins  manganese  ores,  but  phosphorus  and  silica 
as  well.  Phosphorus  becomes  increasingly  important  as 
the  content  of  manganese  is  lower  because  the  amount 
of  alloy  to  be  added  obviously  increases  as  the  percent- 
age of  manganese  in  it  decreases,  and  a  pho.sphorus  con- 
tent which  might  be  tolerable  in  a  50<"r  manganese  ore 
may  be  prohibitive  in  a  25<^r  ore.  Silica  is  objectionable 
because  of  the  loss  of  manganese  that  it  involves. 

Manganese  is  much  more  active  chemically  than  iron. 
It  is  easily  possible  to  run  an  iron  blast  furnace  so  as 
to  keep  the  iron  content  of  the  slag  down  to  0.2'^ c  or 
under,  but  with  manganese  this  is  not  the  case.  Each 
unit  of  silica  carries  away  with  it  in  the  slag  a  propor- 
tion of  manganese,  this  proportion  depending  roughly 
on  the  amount  of  other  basesin  the  slag  and  on  the  tem- 
perature at  which  the  furnace  is  run.  If  the  tempera- 
ture is  high,  the  reduction  of  manganese  is  more  com- 
plete than  if  it  is  low,  but  an  attempt  to  make  a  complete 
recovery  by  raising  the  temperature  indefinitely  is  not 
practicable,  since  another  difficulty  is  encountered  by  so 
doing.  Manganese  is  volatile,  is  driven  off  as  a  vapor 
in  the  hearth  and  passes  out  with  the  gases  in  a  huge 
yellow  cloud  which  can  be  seen  coming  out  of  the  boiler 
stack  at  most  ferromanganese  furnaces.  The  cinder, 
on  the  other  hand,  always  has  a  strong  yellowish  green 
tint,  characteristic  of  manganiferous  slags.  It  was  for- 
merly thought  that  of  the  total  manganese  charged,  one- 
third  was  lost,  but  practice  in  this  respect  has  been 
greatly  bettered  in  recent  years.  One  of  the  best  fur- 
nacemen  in  the  countrj'  claims  to  be  running  with  a  loss 
of  15  per  cent. 

Returning  now  to  the  ores,  it  has  been  customary  to 
penalize  all  silica  in  excess  of  12'"^  for  the  reasons  just 
given.  The  recoverable  manganese  in  the  ore  is  smaller 
as  the  silica  rises.  This  condition  has  made  worthle.ss 
the  low-mangane.se  ores,  even  when  they  were  approxi- 
mately free  from  iron,  because  manganese  could  not  be 
produced  from  them  without  a  loss  that  was  commer- 
cially prohibitive.  To  summarize  there  is,  then,  the 
following  .situation:  (1)  A  small  tonnage  of  high-grade 
ore  in  the  United  States.  (2)  A  considerable  tonnage 
of  low-grade  manganiferous  material  not  suitable  for 
ferromanufacture  because  of  cither  too  much  iron,  too 
much  silica,  or  too  much  phosphorus,  or  a  combination 
"f  all  three,     ('i)   A  demand  for  a  manganese  alloy  with 


a  low  ratio  of  carbon  to  manganese,  so  that  low-carbon 
steels  can  be  produced  containing  enough  manganese  to 
deoxidize  them  thoroughly.  (4)  The  requirement  that 
an  ore  to  produce  the  desired  alloy  must  be  pure. 

In  the  face  of  the  pre.sent  scarcity  of  ship'^,  which  has 
already  limited  severely  imports  of  rich  manganese  ore 
and  which  threatens  to  limit  it  still  further,  what  is  to 
be  done?  The  answer  is  not  to  be  found  in  a  sentence, 
but  only  by  applying  these  rigid  conditions  to  each 
problem  and  working  out  the  best  solution  on  its  merits. 
The  solutions  broadly  are  to  be  found  along  three  lines. 
(1)  The  absolute  conservation  of  ferromanganese  for 
steels,  the  requirements  of  which  rigidly  demand  that 
they  be  low  in  carbon.  (2)  Breaking  down  metallurgical 
prejudice  in  favor  of  the  exclusive  use  of  high-grade 
ferro  and  using  70,  60,  50,  40  and  30 ""r  alloys  for  those 
purposes  in  which  the  carbon  and  manganese  require- 
ments of  the  product  permit  their  utilization.  This  is 
a  matter  of  psychology  as  much  as  of  practice.  The 
inertia  of  the  ^teel  men,  which  naturally  prejudices  them 
in  favor  of  the  practice  to  which  they  are  accustomed, 
must  be  overcome.  They  must  get  out  of  the  rut  and 
learn  to  do  something  different,  not  only  because  it  may 
be  cheaper,  but  because  the  safety  of  the  country  as 
a  whole  and  the  outcome  of  the  war  depend  upon  the 
production  of  steel.  (3)  The  specifications  for  steel 
should  be  rigidly  revised  by  all  steel  manufacturers  and 
steel  users,  perhaps  under  the  auspices  of  the  American 
Society  for  Testing  Materials,  so  as  to  lower  the  man- 
ganese content  in  all  cases  where  the  absolute  necessi- 
ties of  the  case  do  not  require  it  to  be  as  high  as  at 
present.  Some  of  the  best  steel  makers  are  convinced 
that  the  present  specifications  for  manganese  in  many 
classes  of  material  are  higher  than  they  need  to  be,  and 
it  is  possible  that  in  the  manufacture  of  steel  manganese, 
like  charity,  may  cover  a  multitude  of  sins.  Steel  well 
made  can  have  its  manganese  content  distinctly  lowered 
and  still  be  better  than  a  badly  made  steel  doused  with 
a  parting  hypodermic  of  manganese  to  make  it  stagger 
through  the  tests. 

Metallurgical  Changes  To  Promote  Economy 

A  fourth  point  involves  changes  in  the  metallurgy 
of  manganese  itself.  The  electric  furnace  has  been  used 
for  several  yeiirs  in  Europe  in  the  production  of  ferro, 
and  it.s  application  to  this  purpose  has  made  a  good  start 
in  the  United  States.  It  has  distinct  advantages  over 
the  blast  furnace  under  present  conditions,  for  the  price 
of  the  product  is  so  high  that  the  balance  in  favor  of 
coke  as  against  electric  power  for  its  production  no 
longer  controls.  The  electric  furnace  has  the  great  ad- 
vantage that  it  uses  little  fuel  in  comparison  with  the 
blast  furnace  and  therefore  does  not  have  to  contend 
with  anything  like  the  silica,  which  comes  from  that 
source  in  the  blast  furnace  and  takes  its  toll  of  man- 
ganese when  it  goes  out  as  slag.  Further  than  this, 
part  of  the  silica,  a  considerable  part,  can  be  reduced 
and  combined  with  the  manganese  to  form  a  ferrosilicon 
manganese,  which  has  a  di.stinct  advantage.  It  prevents 
the  loss  of  manganese  which  accompanies  the  silica  when 
the  latter  is  slagged,  and,  what  is  even  more  important, 
it  forces  down  the  carbon.  In  ferro  containing  10  or 
15',  of  silicon  the  carbon  has  been  found  to  be  only 
about  two  instead  of  G^, .  This  means  that  the 
carbon-mangane.se    ratio    in    such    a    material    is    far 
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lower  than  in  straight  ferro,  even  though  its  content 
of  manganese  be  materially  lower  than  that  of  the 
standard  alloy,  and  offers  possibilities  which  have  not 
yet  been  fully  realized.  It  is  possible  to  use  a  mixture 
of  Spiegel,  or  low-grade  ferro,  with  this  silico-ferro,  so 
as  to  obtain  the  required  amount  of  manganese  without 
permitting  the  carbon  to  rise  above  the  desired  percent- 
age. A  representative  of  an  electric-furnace  plant 
recently  made  the  claim  that  by  melting  the  ferroman- 
ganese  before  charging,  a  saving  of  about  20 Sr  in  the 
amount  required  could  be  made.  This  is  the  statement 
of  an  interested  party,  but  there  seems  to  be  good  rea- 
sons for  believing  that  at  least  some  improvement  could 
be  made  in  this  way,  and,  if  so,  there  is  no  excuse  under 
present  conditions  for  not  making  it. 
Difficulties  in  Beneficiation  of  Manganese  Ores 
A  natural  question  to  ask  is  why  the  lower-grade  ores 
of  manganese  cannot  be  treated  like  other  low-grade 
ores  and  brought  up  to  standard  metallurgical  grade  by 
washing,  jigging  or  some  other  process.  The  answer 
to  this  question  is  twofold.  (1)  The  cheapness  of  the 
imported  ores  until  recently  made  such  a  course  com- 
mercially unprofitable.  (2)  The  nature  of  the  man- 
ganese minerals  themselves.  Manganese  seems  to  have 
the  faculty  of  diffusing  itself  through  gangue  material 
in  a  condition  of  almost  impalpable  fineness,  and  while 
in  many  cases  there  is  no  chemical  union  between  the 
two,  the  problem  of  separating  them  by  any  of  the  ac- 
cepted methods  of  ore  treatment  has  so  far  failed  abso- 
lutely. Of  course  when  lumpy  manganese  is  associated 
with  clay,  the  latter  can  be  washed  out,  or  if  it  is  mixed 
with  particles  of  rock,  these  can  be  jigged  out,  but 
there  is  a  great  deal  of  material  containing  20  to  SO'^r 
manganese  and  about  25^/0  silica  with  a  considerable 
amount  of  alumina.  This  material  has  a  consistency 
about  like  that  of  stove  polish,  and  no  method  of  ore 
treatment  so  far  developed  has  sufficed  for  the  appar- 
ently easy  task  of  separating  this  simple  mechanical 
mixture.  Experiments  are  under  way  at  present  look- 
ing to  a  solution  of  this  problem  along  radically  novel 
lines,  but  the  investigation  is  as  yet  incomplete  and  is 
entirely  unprotected  by  patents.  Those  interested  are 
hopeful  that  within  a  few  months  low-grade  material 
now  worthless  can  be  converted  into  extremely  high- 
grade  ferro,  but  it  is  obviously  inadvisable  to  give  fur- 
ther details  at  this  time. 
Silicon-Alloy  Substitutes  for  Deoxidizing  Steel 
Various  substitutes  for  manganese  have  been  pro- 
posed. Many  years  ago  Henry  D.  Hibbard  tried  deoxi- 
dizing a  heat  of  steel  with  ferrosilicon.  He  killed  the 
heat  absolutely;  it  poured  like  cream,  but  when  the 
ingot  went  through  the  rolls  it  broke  up  into  pieces  more 
like  birdshot  than  billets.  In  other  words,  in  spite  of 
its  higher  heat  of  combustion,  silicon  has  not  the 
deoxidizing  power  of  manganese  in  steel.  It  has  been 
found  that  about  25  9r  of  the  work  of  deoxidation  could 
be  done  by  silicon,  but  that  the  remainder  had  to  be 
done  by  ferro.  In  the  electric  furnace,  it  is  contended, 
this  condition  does  not  exist  and  a  heat  can  be  so  thor- 
oughly killed  and  deoxidized  that  good  steel  can  be 
made  without  the  addition  of  manganese.  It  is  doubtful, 
however,  if  prejudice  would  permit  an  acceptance  of 
such  steel  without  a  much  longer  time  of  trial  than  has 
been  available  under  present  conditions.     It  has  been 


proposed  that  use  be  made  of  other  metalloids  or  par- 
ticularly combinations  of  these,  such  as  calcium-silicon 
or  calcium-silicon-aluminum  in  such  proportions  that 
their  oxides  after  they  had  been  converted  to  oxide  in 
deoxidizing  the  bath  would  form  a  fluid  slag  and  so 
free  themselves  from  the  steel  in  the  same  way  that  the 
oxide  in  manganese  does.  This  is  said  to  have  been 
done  extensively  in  Europe,  but  the  practice  has  not 
been  developed  to  any  important  extent  in  this  country. 

Production  of  a  High-Manganese  Pig  Iron  from 
Manganiferous  Iron  Ores 

One  of  the  most  hopeful  methods  of  bettering  condi- 
tions is  by  so  altering  American  practice  as  to  leave  the 
manganese  in  rather  than  to  introduce  it  at  the  end 
of  the  process.  While  ores  high  enough  in  manganese 
to  be  considered  as  ores  of  that  element  are  scarce,  there 
are  available  enormous  tonnages  of  manganiferous  iron 
ore,  and  some  of  even  the  extremely  lean-grade  man- 
ganiferous material  can  be  charged  into  the  furnace  to 
produce  a  high-manganese  pig  iron  without  causing  ex- 
cessive expense  by  increasing  the  slag  volume.  Then 
by  starting  steel  manufacture  vith  an  iron  containing 
more  than  l''r  manganese,  preferably  2^r,  an  important 
amount  can  be  left  in  the  bath  at  the  conclusion  of  the 
oxidizing  operation,  which  is  the  essence  of  steel  mak- 
ing. This  manganese  has  two  good  effects:  (1)  By  its 
presence  it  tends  to  prevent  excessive  oxidation  of  the 
heat.  (2)  It  replaces  at  least  a  part  of  the  manganese 
which  must  otherwise  come  from  the  scarce  high-grade 
alloys.  Somewhat  similar  results  can  be  obtained  by 
adding  enough  manganese  ore  to  the  slag  to  make  it  de- 
cidedly manganiferous.  According  to  such  information  as 
is  at  present  available  by  this  means  there  occurs  a  con- 
siderable reduction  of  the  manganese  oxide  to  metallic 
manganese  by  the  metalloids  of  the  bath  and  the  man- 
ganese content  of  the  iron  rises  as  the  heat  progresses. 
The  information  is  not  sufficient  to  permit  figures  as 
to  the  relative  consumption  of  manganese  by  this  process 
and  by  the  other,  but  it  is  reasonable  to  assume  that 
the  efliciency  of  the  manganese  would  be  higher  if 
charged  into  the  blast  furnace  and  almost  completely 
reduced  there  than  if  charged  into  the  openhearth  and 
reduced  only  to  a  fractional  extent. 

The  situation  in  regard  to  manganese  is  acute  and  it 
is  a  patriotic  duty  and  a  commercial  necessity  to  con- 
serve the  supply  by  every  possible  means.  A  meeting 
of  the  metallurgists  of  all  the  steel  plants  of  the  coun- 
try under  instruction  from  the  executives  of  their  re- 
spective companies  to  thrash  out  all  these  matters  to 
the  bottom,  each  one  to  have  instructions  from  his  chief 
not  to  strive  for  a  partisan  advantage,  but  as  a  matter 
of  patriotic  duty  to  lay  all  the  cards  on  the  table  and 
give  to  all  the  experience  and  knowledge  of  each  for  the 
benefit  of  the  country  as  a  whole,  would  promise  the 
solution  to  the  situation. 

High  Prices  Necessary  To  Develop 
Manganese  Resources 

The  thing  for  the  steel  men  of  this  country  to  hope  for 
is  that  the  price  of  manganese  will  go  higher.  The 
shipping  situation  is  so  serious  that  ships  are  almost 
certain  to  be  taken  out  of  the  manganese  trade,  and 
that  will  cut  off  a  corresponding  percentage  of  the  pres- 
ent supply  of  manganese  ore.  It  is  positively  known 
that  managanese  resources  in  this  country  are  suffi- 
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cient  to  last  for  two  or  three  years  if  intelligently  han- 
dled, but  they  will  do  no  good  unless  they  are  developed, 
and  they  will  not  be  developed  unless  it  can  be  done  at 
a  profit  to  someone.  The  Government  bureaus  have 
been  urged  with  the  utmost  emphasis  to  consider  the 
absolute  indispensability  of  a  pronouncement  from  the 
highest  authority  in  Washington  that  the  price  of  man- 
ganese ore  would  not  be  regulated  downward  during 
the  period  of  the  war,  and  it  has  been  pointed  out  that 
if,  pursuant  to  this  policy,  the  price  of  manganese  should 
rise,  as  it  probably  will,  the  steel  makers  should  be 
allowed  a  compen.'iating  increase  in  the  prices  fixed  for 
their  product.  The  bureaus  of  the  Government  are,  it 
is  believed,  favorable  to  this  idea,  and  if  influence  be 
brought  along  this  line,  much  may  be  accomplished,  but 
if  the  short-sighted  view  of  holding  down  the  price  of 
manganese  by  price  regulation  be  adopted,  the  steel  in- 
dustrj'  as  a  whole  and  the  country  with  it  are  likely 
to  suffer.  Manganese  at  $.500  a  ton  is  much  better  than 
manganese  at  a  nominal  price  of  $100  when  it  cannot 
be  .obtained  at  any  figure. 


Zinc  Ore  Prices  in  Joplin  Nominal 
and  Market  Not  Representative 

Although  the  basis  price  for  zinc  ore  in  the  week 
ended  Nov.  24  ranged  between  $.52.50  and  $72.50,  with 
an  "average"  basis  price  of  $62.50,  in  reality  the  settle- 
ment price  did  not  exceed  $56.71  for  at  least  66''r  of  the 
production  from  75^  of  the  largest  mines  in  the  Joplin 
district — Missouri-Kansas-Oklahoma — according  to  fig- 
ures compiled  by  the  Associated  Zinc  Ore  Producers  and 
printed  in  the  Joplin  News-Herald  of  Nov.  25,  1917.  The 
.statement  issued  by  the  association  specified  that  a  basis 
price  of  $60  for  eO'r  ore  was  offered  for  lli^  of  the 
production  and  that  $65.85  a  ton  was  the  average  price 
bid  for  16^f  of  the  zinc  ore  produced.  Those  figures 
not  only  are  for  the  week  named,  but  for  ore  produced 
since  Nov.  10.    The  entire  statement  follows: 

It  was  reported  yesterday  that  there  was  practically  no 
change  in  the  price  of  zinc  ore  this  week  from  the  price 
whifh  prevailed  the  week  previous,  when  the  basis  range 
was  from  $.57.50  to  $72..50  per  ton  for  60''  zinc  blende  m 
carload  lots.  Also  that  Friday,  as  for  several  weeks  past, 
only  a  comparatively  small  tonnage  was  purchased  at  the 
top  basis  price,  the  greater  portion  of  the  sales  being  made 
arounfl  $6.5,  and  that  this  week's  average  settlement  will 
likely  be  around  the  same  figure. 

During  the  past  48  hours  this  office  has  received  accurate 
and  reliable  information  regarding  prices  offered  for  ore 
from  87  companies  operating  Vi'i  mills  in  various  parts  of 
the  district,  which  is  not  in  harmony  with  the  figures  above 
quoted. 

Only  two  operators  producing  400  tons  a  week  report 
being  offered  as  high  as  a  .?72.!J0  basis  at  any  time  since 
Nov.  10,  and  one  of  these  is  a  property  owned  by  a  company 
also  engaged  in  the  smelting  business,  while  the  other  oper- 
ator who  was  offered  this  price  has  a  production  of  but  40 
tons  per  week.  Twelve  companies,  with  nn  aggregate  weekly 
production  of  927  tons,  were  ofTere<l  various  prices  from 
$62. .50  to  $70  per  ton.  the  average  of  nil  offerings  being 
$6.5.85  a  ton. 

Fourteen  operators  having  a  weekly  production  aggregat- 
ing 681  tons  have  received  bids  of  n  $fiO  basis,  while  37 
companies  having  an  aggregate  output  of  .H897  tons  per 
week  were  bid  from  $52.50  to  $57.50  per  ton,  the  average 
price  offered  being  $56.71  per  ton. 

The  foregoing  figures,  representing  nearly  6000  tons 
weekly  production,  may  fairly  be  taken  as  an  average  for 
the  entire  district,  and  from  these  figures  it  is  shown  that 
but  $56.71  has  been  offered  for  66' ■  of  the  zinc  ore  produred; 
that  but  $60  a  ton  has  been  offered  for  11%'^  of  the  produc- 
tion and  that  $65.85  is  the  average  price  that  has  been  bid 
for  only  16''   of  the  line  ore  produced  since  Nov.  10.     To 


make  the  actual  situation  more  clearly  understood  let  it 
be  known  that  the  figures  here  quoted  are  over  the  signa- 
tures of  operators  themselves,  on  cards  now  filed  in  this 
office,  which  show  that  since  Nov.  10  the  best  bids  that  have 
been  made  for  77% '^  of  the  ore  produced  have  been  at  or 
under  $60  per  ton. 

The  "average  price,"  which  is  a  much  misused  term,  can- 
not be  ascertained  by  merely  taking  the  high  price  which 
may  be  paid  for  a  few  tons  of  ore  and  the  low  price  which 
is  paid  for  a  large  amount  of  ore  and  dividing  the  difference 
between  the  two  prices;  but  can  be  ascertained  with  ac- 
curacy only  by  knowing  all  the  bids  that  have  been  made 
for  all  the  ore,  which  is  the  basis  upon  which  the  foregoing 
information  has  been  tabulated. 

It  was  declared  also  by  an  oflficer  of  the  Associated 
Zinc  Ore  Producers  that  the  many  reports  of  overpro- 
duction of  ore  in  the  tri-.state  district  were  a  myth.  "It 
has  been  said  there  was  as  much  as  60,000  tons  of  ore 
lying  in  the  bins  of  mines  in  the  Joplin  district,"  said 
the  officer.  "On  the  other  hand,  the  surplus  doesn't 
begin  to  reach  tho.se  figures.  Indeed,  the  situat'on  is 
becoming  so  complex  that  mines  are  still  closing  down. 
Several  producers  in  the  West  Joplin  field  ceased  opera- 
tion last  week,  leaving  but  two  mines  operating  there." 

Data  returned  to  the  association  showed  that  there 
were  7076  men  employed  at  87  mining  companies'  prop- 
erties from  which  replies  were  received.  The  car 
shortage  is  proving  an  overwhelming  barrier  in  the  dis- 
trict, in  that  railroads  are  able  to  furnish  but  a  small 
proportion  of  the  cars  needed  in  moving  the  weeklv 
production.  This  is  not  causing  the  ore  to  pile  up,  but 
is  bringing  about  a  curtailment  and  shutdowns. 


Standardized  Crushing  on  Marquette 
Range,  Michigan 

Marquette  Correspondence 

The  Cleveland-Cliffs  Iron  Co.  has  standardized  an- 
other ore-producing  operation  on  the  Marquette  range, 
namely  crushing.  All  lump  ore  requiring  crushing  be- 
fore shipment,  as  well  as  incoming  lump  coal,  is  sent 
to  a  central  crushing  plant  situated  at  the  Maas  mine. 
The  plant  was  completed  in  July  and  has  been  operating 
on  coal  and  ore  continuously  since.  The  Maas  plant 
crushes  the  Jackson  ore  (Negaunee),  Holmes  lump 
(Ishpeming)  and  Lake  lump  (Ishpeming).  A  similar 
plant  is  in  operation  in  the  Gwinn  district,  crushing  all 
the  company's  lump  ore  in  that  district. 

The  ore  is  brought  to  the  plant  in  45-ton,  quick-dump- 
ing, standard  railroad  cars  and  spotted  above  a  re- 
ceiving bin  on  a  slight  grade.  As  needed,  a  car  is 
dropped  down  to  the  bin.  dumped  and  run  down  to  the 
loading  pocket,  where  it  receives  the  same  ore  it  brought 
to  the  crusher.  The  receiving  bin  is  of  concrete,  steel 
lined,  with  nearly  vertical  sides.  The  bin  holds  one  car 
of  ore  and  discharges  automatically  upon  a  pan  con- 
veyor, with  7i-ft.  pans  having  a  capacity  of  approxi- 
mately one  car  of  ore.  The  conveyor  discharges  upon 
a  3-in.  grizzly  over  which  the  oversize  slides  to  a  No. 
7i  McCully  gyratory  crusher.  The  crusher  product  and 
the  grizzly  undersize  fall  upon  a  long  inclined,  36-in.. 
troughed  belt  conveyor  which  discharges  into  a  framed- 
timber  loading  pocket,  beside  the  track,  200  ft.  below 
the  lump-ore  pocket. 

The  pan  conveyor  is  driven  by  a  50-hp.  motor,  the 
crusher,  by  a  lOO-hp.  motor  and  the  belt  conveyor  by 
GO-hp.  motor.  The  average  monthly  output  is  30,000 
tons  of  run-of-mine  ore,  reduced  to  three  inch. 
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Cyaniding  a  Small  Gold-Tailings  Dump 


By  a.  VV.  ALLEN* 


An  account  of  the  erection  and  operation  of  a 
small  leaching  plant.  This  is  usually  a  "one- 
man"  proposition,  and  the  notes  published  are 
mainly  for  the  benefit  of  the  non-technical  oper- 
ator whose  only  chance  of  success  lies  in  economy 
in  construction  and  simplicity  m  method. 

TAILINGS  dumps  are  found  wherever  gold  is 
mined.  They  often  carry  appreciable  amounts  of 
the  precious  metal,  but  operations  on  a  company 
scale  are  seldom  justified  on  account  of  small  tonnage  and 
low  possible  yield.  Opportunities  for  the  small  oper- 
ator are  numerous,  but  he  is  often  handicapped  by 
scarcity  of  capital  and  lack  of  technical  experience. 
Avoidance  of  unnecessarj'  equipment  and  simplification 
of  operations  will  materially  increase  his  prospect  of 
success. 

The  general  arrangement  of  the  simplest  type  of  plant 
for  the  purpose  is  shown  in  Fig.  1.  The  leaching  vats 
suggested  are  15  ft.  in  diameter,  4  ft.  deep,  and  made 
of  galvanized  iron.  The  bottom  pieces  should  be  of  No. 
20  and  the  side  pieces  of  No.  22  or  24  gage.  The  accom- 
panying tables  of  data  relating  to  galvanized  sheet  iron, 
plain  and  corrugated,  have  been  prepared  to  aid 
in  the  selection  of  construction  material.  A  stiffen- 
ing ring  around  the  top  of  each  vat  is  optional.  The 
aneets  should  be  double-riveted  and  soldered  inside  and 
out.  On  the  outside  and  bottom  they  should  be  painted 
with  tar,  and  on  the  inside  with  P.  &  B.  cyanide  paint. 
Galvanized  iron  is  practically  indispensable  for  con- 
structing small  plants  of  this  description. 

A  platform  of  lumber  may  be  used  if  finances  permit; 
otherwise  a  carefully  leveled  bottom,  with  sand  spread- 
ing, is  usually  adopted.  Care  should  be  taken  to  see 
that  the  vats  are  absolutely  water-tight  when  finished. 
As  soon  as  this  is  demonstrated,  the  spaces  between 
them  and  against  one  side  may  be  filled  in  with  earth 
or  tailings  to  carr>'  a  track  to  facilitate  filling.  On  the 
opposite  side  a  track  for  discharging  may  run  on  a  level 
with  the  bottom  of  the  vats.  An  overhead  track  above 
the  vats  for  filling  purposes  is  not  justified  by  the  size 
of  the  plant. 

Use  of  Storage  Sump  Avoids  Frequent  Pumping 
The  capacity  of  these  vats  will  be  about  2.5  tons  of 
dry  tailings.  The  plant  calls  for  three  sumps  of  twice 
this  volume.  One  of  these,  placed  above  the  level  of  the 
leaching  vats  for  storage  of  solution,  will  be  found  es- 
pecially useful.  It  will  obviate  the  necessity  for  fre- 
quent pumping  and  enable  continuous  leaching  to  be 
carried  on  during  the  night  without  personal  attention. 
A  .separate  service  of  U-in.  piping  is  connected  with  the 
bottom  of  each  leaching  vat  by  double  flange.s,  and  de- 
livers to  a  distributor  (see  Fig.  3)  placed  above  the 
level  of  the  zinc  boxes.  Each  pipe  is  fitted  with  a  piece 
of  canvas  hose  and  a  cast-iron  plug  cock  as  shown.  The 
distributor  has  three  compartments  through  which  de- 
livery may  be  made  to  No.  2  sump,  or  No.  1  zinc  box,  or 
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to  No.  2  zinc  box;  and  the  discharge  from  any  of  the 
leaching  vats  may  be  diverted  into  any  one  of  these 
compartments. 

To  avoid  the  cost  of  filter  bottoms,  the  leaching  vats 
may  be  arranged  as  shown  in  Fig.  2.  The  upward  filling 
of  the  vat  with  strong  solution  is  made  possible  by  the 
use  of  a  picoe  of  3-in.  piping,  flanged  and  perforated 
near  the  bottom,  standing  at  the  side  of  the  vat  and 
close  to  the  solution-supply  pipe.  The  filter  bottom  con- 
sists of  pebbles,  gravel,  and  sand,  in  the  order  named, — 
a  combination  which  has  often  proved  thoroughly  satis- 
factory as  a  cheap  filtering  medium.  The  top  layer  of 
sand  may  be  renewed  occasionally  when  there  is  a  ten- 
dency toward  delay  in  leaching. 

The  arrangement  of  piping  around  the  sump  is  shown 
in  the  general  arrangement  plan.  If  only  a  centrifugal 
pump  is  available  it  should  preferably  be  placed  on  a 


i-'li;,   1.      I.AVOfT  OF  SIMPLIOST  TYI'K  OK  LK.\CIIl.VO  PUA.VT 

level  with  the  bottom  of  the  sumps,  so  that  it  will  be 
always  under  a  head  of  water.  Much  priming  trouble 
will  thus  be  avoided.  If  a  plunger  pump  is  used  it  can 
be  placed  above  the  sumps.  A  2-in.  pump  and  service 
will  be  found  sufficient. 

Disadvantages  of  Discharging  Leaching  Solution 
FROM  Several  Vats  Through  One  Pipe 
An  idea  of  pipe  economy  sometimes  prompts  operators 
to  connect  all  the  discharge  pipes  of  the  leaching  vats 
underneath  the  vats  with  a  single  solution  main  leading 
to  the  extractor  house.  Or,  as  an  alternative,  two  mains 
are  sometimes  used,  each  vat  having  a  separate  valve 
connection  with  each  main.  Both  systems  are  to  be 
avoided.  The  principal  disadvantages  are:  (a)  Valves 
are  needed  underneath  the  vats  and  at  points  usually 
difficult  of  acce.ss,  where  it  is  equally  impossible  to  see 
the  discharge  or  effectively  to  regulate  the  leaching 
rate:  (b)  the  piping  and  valves  are  exposed,  thus  in- 
creasing the  danger  of  freezing  and  bursting  in  winter; 
(f)   there  is  a  dangrr  of  the  loss  of  valuable  solution 
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by  the  inadvertent  connection  of  two  vats,  one  of  which 
is  discharging,  or  the  passage  of  rich  solution  from  a 
vat  with  a  fresh  charge  to  one  in  which  treatment  is 
almost  concluded,  leading  often  to  an  inexplicable  rise 
in  residue  value;  (d)  there  is  no  easy  method  of  sam- 
pling the  effluent  of  any  particular  vat ;  nor  is  it  always 
possible  to  discharge  it  directly  to  the  sump,  or  to  hasten 
percolation  in  case  rapid  drainage  is  desired.  In  more 
than  one  instance  I  have  come  across  plants  so  equipped 
and  constant  trouble  and  difficulty  have  resulted.  The 
arrangement  suggested  as  an  alternative,  and  now  usu- 
ally adopted,  is  far  preferable  and  will  result  in  more 
efficient  operation. 

Details  of  Zinc-Box  Construction 

The  zinc  boxes  needed  can  be  made  cheaply  of  20-gage 
flat  galvanized  iron,  riveted,  soldered  and  painted  with 
P.  &  B.  paint,  and  may  be  mounted  on  wooden  trestles. 
A  convenient  size  for  small  leaching  plants,  such  as  the 
type  under  description,  is  made  of  two  3  x  7-ft.  sheets, 
which,  when  riveted  together  along  their  lengths,  form 
the  sides  and  bottom  of  the  box.  One  inch  should  be 
allowed  for  overlap.  The  end  pieces  are  25  x  25  in.,  with 
a  square  inch  cut  from  each  comer.  On  three  sides 
the  extra  inch  is  bent  at  right  angles  for  riveting  to 
the  body  of  the  box.     The  surplus  on  the  top  side,  in 


I  eachtng  Pipe^ 
FIG.   2.      LE.\CHIXG   TANK.   SHOWING   FILTER  BOTTOM 

conjunction  with  the  extra  inch  at  the  sides  of  the  box, 
is  for  covering  a  stiffening  ring  made  of  i-in.  round 
iron.  The  box,  when  completed,  is  therefore  7  ft.  long 
by  23  in.  wide  by  23  in.  deep. 

Four  division  plates  are  cut  20  in.  deep  and  25  in. 
wide.  These  are  bent  for  an  inch  on  each  side  at  right 
angles,  and  the  first  plat*  is  then  riveted  in  place  3  in. 
from  the  head  end  of  the  box  and  1  in.  from  the  top. 
These  plates  then  alternate  with  others,  to  be  described 
later,  and  carry  a  piece  of  1-in.  angle  iron  riveted  along 
the  bottom,  the  bottom  edge  of  the  angle  being  flush 
with  the  bottom  of  the  plate.  The  projection  comes  in- 
side the  compartment  and  is  for  the  purpose  of  sup- 
porting the  screen  or  screen  frame.  No  division  plate 
should  be  placed  flush  with  the  top  of  the  box  as  there 
is  then  no  provision  against  chokage  in  any  particular 
compartment,  and  overflow  is  likely  to  result.  The 
secondary  division  plates  are  riveted  to  the  bottom  as 
well  as  to  the  sides  of  the  box  and  are  placed  18  in.  from 
the  other  plates  and  2  in.  below  the  top  level  of  the 
box.  The  sheets  are  therefore  cut  25  x  25  in.,  with  a 
square  inch  taken  from  the  two  lower  comers,  and  the 
sheet  bent  for  an  inch  on  the  sides  and  bottom.  These 
plates  also  carry  a  strip  of  1  x  1-in.  angle  iron  3  in. 
from  the  bottom  to  support  the  other  side  of  the  screen 
frame.  A  channel  space  of  2  in.  is  left  between  each 
compartment.  Riveting  of  the  division  plates  to  the 
body  of  the  box  is  all  done  inside  the  compartments  and 
not  in  the  space  between  the  compartments.  When  com- 
pleted every  joint  and  every  rivet  should  be  soldered 


and  tested  before  being  painted.  Leakage  from  one 
compartment  to  another  is  almost  as  great  a  detriment 
as  leakage  from  the  box. 

Screens  Should  Be  Easily  Removable 

Four-mesh  iron-wire  screening  is  a  convenient  size 
to  use,  although  a  finer  mesh  is  preferable  in  the  first 
compartment,  where  there  is  usually  more  fine  zinc.  If 
heavy  screening  is  obtainable  there  is  no  need  of  a 
screen  frame,  but  two  bent  iron  handles  should  be  fixed 
to  the  screen  to  allow  its  easy  removal.  These  handles 
need  only  come  a  few  inches  above  the  screen  and  should 
not  be  carried  above  the  surface  of  the  solution,  as  the 
latter  nlan  often  leads  to  short-circuiting. 

There  are  four  compartments  in  each  box  and  three 
boxes  are  generally  necessai-y.  These  will  have  a  total 
zinc-shaving  capacity  of  about  18  cu.ft.  each.  The  boxes 
are  conveniently  supported  on  3  in.  x  2  in.  wood  trestles 
in  the  manner  shown  in  Fig.  4.    These  are  bolted  to  the 


Thickness 

.Standard 

Standard 

In. 

Widths 

Lengths 

0  141 

24  in. 

72  in. 

0  109 

25  in. 

84  in. 

0  078 

28  in. 

95  in. 

0  062 

30  in. 

120  in. 

0  050 

36  in. 

1  83  m. 

0  0375 

61  cm. 

2  13  m. 

0  0312 

66  cm. 

2  44  m. 

0  0250 

71  cm. 

3  05  m. 

0  0188 

91  cm. 

0  0172 

.  .♦.■;T. 

0  0156 

..f.... 

0  0141 

0  0125 

''  standard  widths  and  lengths  are  made  in  all  thicknesses  mentioned. 


Corrugations 
3-Inch 


Number  of  Sheets  per  Ton  of  2240  Lb. 


5  ft. 
72 


Lengthi 


10ft 


0  0156  28 

0  0141  29 

0  0125  30  8  240  206  180  160  144 

box  in  the  channel  between  the  compartments  at  the 
middle,  and  also  at  the  ends  of  the  box. 

Precipitate  discharge  arrangements  may  be  provided 
by  means  of  cast-iron  plug  cocks  connected  by  short 
nipples  to  bored  and  threaded  squares  of  {^-\Xi.  iron 
plate,  which  in  turn  are  attached  to  the  bottom  of  each 
compartment  by  means  of  galvanized-iron  roofing  bolts. 
Plates  and  bolts  are  then  soldered  to  the  bottom  of  the 
box'.  If  larger  boxes  are  required,  much  thicker  iron 
must  be  used  to  ensure  rigidity  and  prevent  bulging  of 
the  sides  and  division  plates  and  channeling  of  the 
solution. 

Slime  in  Dump  Must  Be  Dried  and  Broken  Up 

Seams  of  slime  in  the  dump  must  be  exposed  and  thor- 
oughly dried.  All  slime  must  then  be  broken  up  and  in- 
timately mixed  with  the  sand  so  that  no  lumps  of  any 
appreciable  size  are  allowed  to  go  to  the  leaching  vats. 
The  best  way  to  insure  this  is  to  screen  the  material 
roughly  and  pass  it  through  a  set  of  hard-wood  rolls. 
These  can  be  operated  by  a  small  gasoline  engine,  the 
initial  cost  of  which  will  soon  be  repaid  in  improved 
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extraction  results.  A  mixture  containing  up  to  50V 
of  slime  may  thus  be  treated  in  a  shallow  vat  and  uni- 
form percolation  insured. 

As  soon  as  the  vat  is  filled  with  tailings  the  leaching- 
pipe  cock  at  the  distributor  in  the  extractor  house  should 
be  closed.  Then  solution  is  pumped  from  the  sump 
through  the  hose  into  a  wire  tray  containing  the  cyanide 
and  into  the  top  of  the  pipe  (with  the  perforated  lower 
end)  standing  in  the  vat.  This  allows  it  to  percolate 
upward  and  evenly  through  the  charge  without  channel- 
ing. It  is  usually  advisable  to  leave  the  solution  in 
contact  with  the  ore  overnight.  In  the  morning  the 
canvas  hose,  connected  at  the  distributor  with  the  leach- 
ing pipe  from  this  vat,  should  be  put  into  the  distributor 
compartment,  which  is  connected  directly  with  No.  2 
sump.  The  cock  is  then  opened  cautiously  and  the  solu- 
tion allowed  to  run  directly  to  the  sump  until  it  is  clear 
of  slime.  A  few  minutes  generally  suffices.  The  hose  is 
then  placed  in  the  distributor  compartment  leading  to 
one  of  the  zinc  boxes  and  the  solution  passed  slowly 
through  the  zinc.  When  the  level  of  the  solution  in  the 
leaching  vat  sinks  below  the  top  of  the  sand,  it  is  ad- 
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visable  to  pump  more  solution  directly  on  the  charge; 
or,  if  found  advantageous  to  extraction,  the  vat  may  be 
allowed  to  drain  partly  before  the  next  charge. 

Operations  of  Leaching  Cycle 
On  the  basis  of  three  days  for  treatment,  the  prefer- 
able method  of  leaching  is  as  follows: 

First  night — Soaking  with  strong  solution  miide  ii|)  from  .-tump 
.S'o.   2.      No  leaching 

Flrat  day — Leaching  with  solution  from  So.  2  .sump. 
.Second  day — Leaching  with  solution  from  No.   1  .lump. 
Third  day— Leaching  with  solution  from  No.   1  sump 
Third  night — Drain. 
Kourth  day — Dl.icharge 

A  water  wa.sh  may  be  added  late  on  the  third  day. 
The  water  service  may  be  conveniently  connected  to  the 
cyanide  main  beyond  the  storage  sump,  and  should  be 
arranged  .ho  that  no  b.ick-flow  is  possible. 

The  treatment  of  dried  tailings  offers  unusual  advan- 
tages in  the  matter  of  water-washing  without  involving 
an  undesirable  accumulation  of  low-grade  .solution.  The 
ground  ore  enters  the  plant  nt  probably  8  to  10',  mois- 
ture and  leaves  at  from  18  to  25':, ,  according  to  the 
percentage  of  slime  present.  The  evaporation  from  large 
areafl  of  vat  surface  is  also  considerable  in  most  placts. 
The  re.«!uit  is  that  there  is  ample  scope  for  washing 
Vith  water.    Normal  water-washe.H  are,  however,  usually 


inefficient  and,  unless  large  quantities  are  used  and 
much  time  is  spent,  it  is  common  to  find  an  appreciable 
amount  of  cyanide  associated  with  the  residue.  Pro- 
vided final  leaching  has  been  carried  out  with  barren 
solution,  this  fact  is  not  without  an  advantage,  for  the 
loss  of  cyanide  is  accompanied  by  a  loss  of  dissolved  zinc, 
which,  if  allowed  to  accumulate  in  the  .solution,  would 
result  in  sundry  complications  involving  the  need  of 
a  continuously  increasing  cyanide  strength  in  the  cir- 
cuit to  maintain  effective  precipitation,  with  corre- 
spondingly high  zinc  and  cyanide  consumption. 

Modifications  in  the  matter  of  solution  destination 
may  be  necessary  to  keep  the  balance.  The  point  to  be 
remembered  is  that  final  washes  should  be  as  free  as 
possible  from  contained  gold  and  should  consist  of  pre- 
cipitated solution  or  water.  The  effluents  from  the 
leaching  vats  may  be  distributed  as  follows  to  insure 
maximum  efficiency  and  minimum  precipitation  co.st: 

Kir.st  day — Run  solution  through  zinc  boxes. 

First  half  of  second  dav — Run  .folution  through  zinc  boxes. 

Second  half  of  second  day — Run  solution  direct  to  sump  No.  2. 

Third  day — Run  solution  direct   to  sump  No.   2. 

Third  night — Run  solution  direct  to  sump  No.  2 

Uniform  Solution  Best  for  Precipitation 

Solution  from  leaching  vats  should  be  mixed  to  pro- 
duce a  uniform  grade.  There  is  seldom  advantage  in 
keeping  strong  and  weak  solutions  separate  and  run- 
ning them  to  different  zinc  boxes,  although  the  practice 
may  be  followed  in  exceptional  cases.  In  most  instances 
the  adoption  of  the  single-solution  idea  has  resulted  in 
large  economies  in  cyanide  consumption,  with  no  varia- 
tion in  extraction.  If  a  solution  is  so  strong  that  cyanide 
is  in  excess  of  precipitation  requirements,  the  inevitable 
result  of  segregating  the  solutions  will  be  an  unneces- 
sary consumption  of  zinc  and  a  loss  of  cyanide.  If  the 
operator  has  any  doubt  as  to  the  solubility  of  zinc  in 
strong  solution,  let  him  watch  the  effect  of  a  small 
lump  of  cyanide  placed  on  the  shavings  in  a  zinc  box 
filled  with  solution. 

If  a  solution  is  too  weak  for  effective  precipitation  it 
should  not  be  run  through  the  box.  By  combining  all 
the  leaching-vat  effluents  a  solution  can  be  obtained  of 
uniform  cyanide  strength,  the  actual  percentage  present 
being  controlled  by  the  amount  of  the  salt  added  to  each 
fresh  charge.  With  a  dump  material  of  fairly  uniform 
composition  it  is  usually  feasible  to  restrict  cyanide  ad- 
dition entirely  to  the  fresh  charge.  The  aim  should  be 
to  produce  a  precipitated  solution  that  is  as  nearly  bar- 
ren as  possible;  otherwise  dissolved  gold  losses  in  the 
residue  will  be  unnecessarily  high.  In  the  attainment 
of  this  end  it  will  be  found  that  uniformity  in  the  mat- 
ter of  cyanide  content  is  the  chief  desideratum. 

Chemical  Control  of  Operations 

It  is  assumed  that  preliminar>'  small-scale  tests  have 
demonstrated  the  practicability  of  cyanidation  under 
normal  conditions,  and  that  no  especial  precautions  need 
be  taken  in  practice.  Lime  is  generally  necessary  and 
cyanide,  of  course,  essential.  It  is  usually  advisable  at 
fir.st  to  mix  about  40  lb.  of  slaked  lime  with  the  con- 
tents of  the  vat  by  adding  a  small  amount  to  each 
car  of  tailings.  The  first  solution  is  allowed  to  dissolve 
about  40  lb.  of  sodium  cyanide  gradually  as  it  enters 
the  leaching  vat.  This  amount  will  probably  be  neces- 
sary for  each  of  the  first  three  charges,  after  which  the 
(luantity  may  be  reduced  to  18  lb.,  or  le.ss,  p»r  charge. 
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Solution  testing,  even  if  carried  out  in  a  rough  way, 
is  valuable  in  the  control  of  operations,  and  the  follow- 
ing system  of  obtaining  an  estimate  of  the  principal 
constituents  of  the  solution  in  circuit  is  recommended. 
The  reagents  used  are  made  as  follows: 

Silver-nitrate  solution — Dissolve  6.5  grams  of  pure 
silver  nitrate  (AgNO)  in  1000  c.c.  of  distilled  water, 
and  keep  in  a  stoppered  bottle  covered  with  opatjue 
paper. 

Iodide  indicator  solution — Dissolve  4  grams  of  caustic 
soda  (NaOH)  and  1  gram  of  potassium  iodide  (KI)  in 
100  c.c.  of  distilled  water. 

Acid  solution — Dissolve  1.12.3  grams  of  crystallized 
oxalic  acid  (C,H,0.,  2HP)  in  1000  c.c.  of  distilled  water. 

Ferrocyanide  solution — Make  up  a  10 '^c  solution  of 
potassium  ferrocyanide  (K,FeC,,N,)  with  distilled  water. 

Phenolphthalein  indicator — Dissolve  1  gram  of  phenol- 
phthalein  in  25  c.c.  of  alcohol  and  add  25  c.c.  of  distilled 
water. 

Cyanide  check  solution — Dissolve  2  grams  of  potiis- 
sium  cyanide  (KCN)  in  1000  c.c.  of  distilled  water. 

Alkali  check  solution — Dissolve  2  grams  of  potassium 
hydrate  (KOH)  in  1000  c.c.  of  distilled  water. 

All  the  reagents  must  be  chemically  pure.  The  cyanide 
and  caustic  solutions  are  for  checking  the  results  when- 
ever there  is  doubt  about  the  strength  of  the  standard 
solutions  or  the  correctness  of  the  factors.  The  cyanide 
solution  must  be  freshly  prepared,  as  it  decomposes. 
Titrating  flasks  may  be  kept  clean  and  free  from  deposit 
by  washing  in  acidified  water,  followed  by  rinsing  in 
distilled  water.  Float  indicators  are  a  help  in  reading 
burettes,  which  should  be  covered  with  a  loose  cap  of 
lead  foil  to  exclude  dust  where  stoppered  burettes  are 
not  available. 

Testing  for  Cyanide  and  Alkali 

To  test  for  cyanide,  filter  the  solution  from  the  sumps 
if  it  is  not  clear.  Take  50  c.c.  of  this  and  add  5  c.c.  of 
the  iodide-indicator  solution.  Use  a  narrow-neck  titrat- 
ing flask.  Then  run  the  silver-nitrate  solution  slowly 
and  cautiously  from  a  burette  until  a  yellow  coloration 
persists  after  shaking  and  standing  for  a  while.  Find 
out  how  many  cubic  centimeters  of  the  silver-nitrate 
solution  have  been  taken,  and  multiply  by  0.01.  This 
will  give  what  is  termed  the  "total  cyanide  percentage  in 
terms  of  potassium  cyanide."  The  latter  is  generally 
taken  as  the  unit  in  such  estimations. 

It  is  impossible  to  be  dogmatic  about  the  strength  of 
solution  necessary  or  advisable,  but  as  a  general  rule 
in  small  leaching  plants  the  total  cyanide  percentage 
content  is  kept  between  0.05  and  0.10  (1  to  2  lb.  per 
ton).  If  the  stock  solution  circulating  through  the  plant 
drops  below  the  minimum,  more  cyanide  may  be  added 
to  the  next  fresh  charge.  If  it  rises  above  the  maxi- 
mum, less  cyanide  is  probably  required. 

To  test  for  alkali  (lime,  etc.),  take  another  50  c.c. 
of  the  filtered  solution,  add  5  c.c.  of  the  ferrocyanide 
solution,  and  then  a  little  more  silver-nitrate  solution 
than  was  found  necessary  in  the  total  cyanide  test. 
Then  add  a  few  drops  of  phenolphthalein  indicator,  tak- 
ing care  that  it  does  not  touch  the  sides  of  the  beaker, 
the  hands,  or  anything  but  the  solution.  The  latter 
should  turn  crimson  or  pink.  Next  run  in  the  acid 
solution  slowly  from  the  burette,  with  occasional  shak- 
ings of  the  beaker,  until  the  color  disappears.     Read 


off  the  number  of  cubic  centimeters  used  and  multiply 
by  0.002,  which  will  give  the  "percentage  protective 
alkalinity  in  terms  of  caustic  potash"  (which  is  taken 
as  a  convenient  standard). 

If  the  solution  does  not  turn  pink  or  becomes  only 
slightly  so  when  the  indicator  is  added,  more  lime  must 
be  used  in  the  plant.  As  with  the  cyanide,  it  is  inad- 
visable to  dogmatize  without  knowledge  of  conditions, 
but  it  may  be  taken  as  a  rule  that  when  the  protective 
alkalinity  of  the  sump  solutions  rises  above  0.05 "^r  (1  lb. 
per  ton  of  solution),  in  terms  of  caustic  potash,  the 
amount  of  lime  added  to  the  tailings  should  be  reduced. 

Consumption  of  Lime,  Cyanide  and  Zinc 

The  quantity  of  lime  required  varies  widely.  Some- 
times none  is  necessary  and  in  other  cases  10  to  15  lb. 
per  ton  of  tailings  is  required.  In  the  latter  event  a 
preliminarj'  wash  with  a  weak  solution  or  water  to  dis- 
solve the  lime  and  neutralize  the  acid  may  prove  advan- 
tageous. On  a  clean  oxidized  ore  which  has  previously 
been  milled  in  alkaline  water  and  contains  little  or  no 
partly  decomposed  pyrite  the  cyanide  consumption 
should  be  low.  If  the  solution  is  protected  with  suffi- 
cient alkali,  the  amount  used  win  vary  upward  from 
]  lb.  of  cyanide  per  ton  of  tailings.  The  solvent  used 
is  generally  sodium  cyanide,  which  contains  about  30Sr 
more  available  cyanogen  than  the  potassium  salt  and  is 
therefore  often  referred  to  as  "130''o  cyanide."  Copper, 
of  course,  will  cause  a  marked  increase  in  cyanide  con- 
sumption if  the  metal  is  present  in  soluble  form.  Zinc 
consumption  will  depend  largely  on  the  care  taken  to 
use  a  solution  of  the  minimum  alkali  and  cyanide 
strength  consistent  with  satisfactory  extraction  and  pre- 
cipitation. The  amount  required  is  also  influenced  by 
the  method  of  dressing  the  zinc  boxes  and  the  avoidance 
of  an  unnecessary  production  of  "short"  zinc,  which 
has  to  be  destroyed  at  clean-up  times.  In  small  plants  a 
consumption  of  1  lb.  of  zinc  shavings  per  ton  of  tailings 
treated  is  normal,  but  even  this  amount  is  largely  in 
excess  of  theoretical  estimates.  The  reason  for  the  loss 
is  that  the  solutions  are  generally  low  grade  and  often 
contain  only  a  minute  pei-centage  of  metal  to  be  pre- 
cipitated. The  zinc  is  always  in  continual  contact  with 
other  solvents,  such  as  cyanide  and  caustic  alkali,  and 
this  accounts  for  the  bulk  of  the  loss.  It  is  therefore 
advisable  to  keep  the  grade  of  the  solution  going  to  the 
boxes  as  high  as  possible,  which  may  be  achieved  by 
slow  percolation  and  by  precipitating  only  the  richest 
solutions  coming  from  the  vats.  There  is  no  material 
disadvantage  in  returning  solutions  containing  gold, 
as  the  previous  milling  of  the  ore  in  alkaline  water 
has  usually  left  the  tailings  in  a  clean  condition  for 
the  cyaniding  operation. 

Troubles  Experienced  in  Extracting 

When  the  residue  assays  are  not  as  low  as  might  rea- 
sonably be  expected,  it  is  advisable  to  investigate.  The 
next  residue  sample  should  be  divided  in  two.  One  part 
should  be  assayed  directly  after  drying  and  the  other 
half  should  be  thoroughly  washed  with  water,  and  the 
water  decanted  off  after  settlement,  before  being  dried 
and  assayed.  If  the  washed  sample  gives  an  appreciably 
lower  result  than  the  unwashed  one,  the  amount  of  gold 
in  the  residue  may  probably  be  reduced  by  increasing 
the  amount  of  water  used  for  final  displacement  or  by 
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improving  the  precipitation  in  the  zinc  boxes  to  decrease 
if  possible  the  amount  of  gold  in  the  tails  solutions. 
The  extraction  may  be  further  investigated  by  grading 
the  sample  through  screens  of  different  mesh  and  as- 
saying the  resulting  products.  Reasons  for  low  extrac- 
tion may  often  be  deduced  from  the  results.  High  as- 
.says  of  the  coarser  sizes  may  indicate  that  the  ore  has 
not  been  ground  finely  enough  for  satisfacton-  leaching 
or  that  the  time  of  contact  with  the  percolating  solu- 
tion has  been  too  short.  High  assays  in  the  slime  may 
indicate  poor  mixing  of  it  with  the  sand  before  charg- 
ing into  the  vat.  Faulty  extraction  may  be  detected  by 
sampling  the  residue  of  the  vat  in  situ  before  discharge, 
the  samples  to  represent  horizontal  sections  of  the 
charge.  Assays  of  these  may  reveal  higher  gold  content 
in  the  bottom  layers  than  at  the  top  of  the  charge.  I 
remember  one  in.stance  in  which  the  bottom  quarter  of 
the  charge  assayed  higher  than  the  original  sample, 
and  this  after  an  extensive  leaching  treatment.  Such 
variations  are  often  due  to  re-precipitation  of  the  gold 
and  usually  occur  only  where  high-grade  material  is 
being  handled.  Sometimes  they  may  be  due  to  the  in- 
efficient displacement  of  dissolved  gold  by  barren  solu- 
tion or  wash.  Slow  percolation  rate  with  high  moisture 
percentage  in  the  residue  after  drainage  indicates  an 
excess  of  slime.  A  properly  proportioned  mixture 
should  leach  at  the  rate  of  from  1  to  1 A  in.  per  hour 

Complex  compounds  often  form  beneath  the  filter  bot- 
tom. Solution  with  matter  in  suspension  .should  be  run 
directly  to  the  sump  and  returned  to  the  top  of  the 
charge  until  a  clear  efl^uent  is  obtained.  This  phenom- 
enon seldom  occurs  after  regular  leaching  has  begun. 
"WTiite  precipitate"  is  a  name  given  to  a  deposit  often 
found  on  the  zinc,  particularly  when  semi-oxidized  py- 
rites forms  a  proportion  of  the  material  being  cyanidcd. 
Sometimes  the  deposit  causes  no  particular  trouble  and 
does  not  adversely  affect  precipitation  results,  but  in 
other  instances  active  steps  must  be  taken  to  reduce  the 
amount.  The  usual  method  of  doing  this  is  to  raise 
the  free  cyanide  content  in  the  solution  by  means  of  a 
drip  of  strong  cyanide  at  the  head  of  the  zinc  box. 

Method  ok  Avoiding  Poor  Precipitation 

Bad  precipitation  is  frequently  caused  by  paying  too 
little  attention  to  the  boxes  or  by  poor  packing  of  the 
zinc.  In  either  case  it  results  in  channeling  of  the 
.solution,  which  tan  easily  be  detected  by  adding  a  few 
drops  of  phenolphthalein  to  the  solution  entering  the 
compartment  under  suspicion,  and  seeing  whether  the 
coloration  spreads  evenly  through  the  mass  of  zinc.  The 
appearance  of  hydrogen  bubbles  is  a  usual  sign,  though 
not  an  invariable  indication,  that  precipitation  is  going 
on  satisfactorily.  The  action  is  largely  electrical  and 
is  sometimes  stimulated  to  advantage  by  bringing  some 
di.<isimilar  metal  into  contact  with  the  zinc.  Lead  is 
generally  used  for  this  purpose  in  the  form  of  a  sat- 
urated solution  of  lead  acetate  into  which  the  shavings 
are  dipped  before  being  packed  in  the  zinc  box.  The 
lead-coated  zinc  is  then  placed  preferably  in  shallow 
horizontal  layers,  in  the  compartments,  alternating  with 
layers  of  ordinary  zinc.  Improved  precipitation  oftdi 
results,  but  the  method  has  the  disadvantage,  in  addi- 
tion to  that  of  first  co.st,  that  the  lead  ultimately  finds 
its  way  into  the  bullion  unless  special  reflning  methods 
are  adopted. 


The  final  phase,  constituting  a  monthly  or  semi- 
monthly operation,  is  usually  the  bugbear  of  the  pro'-ess 
and  is  always  greeted  with  mixed  feelings — pleasure  at 
the  prospect  of  a  return  and  disgust  at  the  labor  and 
worr>-  involved.  This  is  often  due  to  lack  of  experience 
in  the  intricacies  of  the  process  and  to  the  impossibility 
of  installing  the  facilities  and  conveniences  adopted  in 
normal-scale  operations.  In  order  to  reduce  cleanup 
troubles  as  much  as  possible,  start  early  in  the  month 
by  paying  careful  attention  to  the  dressing  of  the  zinc 
boxes,  so  that,  when  cleanup  time  comes,  the  gold  will 
be  associated  with  the  minimum  amount  of  zinc.  In 
dressing  the  boxes  it  is  always  advisable  to  move  up 
the  partly  plated  zinc  from  compartment  to  compart- 
ment and  never  to  put  fresh  zinc  at  the  head  of  the  box. 
If  there  is  a  tendency  toward  choking  in  the  first  com- 
partment, followed  by  channeling  of  the  solution,  dress 
more  frequently  and  reduce  the  depth  of  shavings.     By 
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FIG    4       .V  FOUR-COMP.\nTMFNT  ZIXC  BOX 

adding  fresh  zinc  to  the  head  of  the  box  the  final  grade 
of  precipitate  is  invariably  lowered.  Every  effort  should 
be  made  to  take  advantage  of  the  solvent-precipitant 
action  of  the  incoming  solution,  which  is  at  a  maximum 
at  first  contact  with  the  zinc  shavings. 

Separating  Zinc  from  SLinxsE 

Two  methods  are  available  for  the  removal  of  the 
zinc  from  the  sludge  in  small  plants.  In  one  the  zin- 
is  roasted,  after  having  been  wetted  with  a  brine  of 
niter,  and  the  mixture  of  gold,  zinc  oxide,  and  other  im- 
purities, is  smelted.  The  method  is  fairly  efficient,  al- 
though losses  are  unavoidable,  but  these  may  be  reduced 
far  more  than  is  generally  supposed.  The  greatest  dis- 
advantage is  in  the  large  amount  of  low-grade  precipi- 
tate formed,  all  of  which  has  to  be  smelted  after  ad- 
mixture with  a  considerable  proportion  of  expensive- 
flux.  The  smelting  operation  in  small  plants  is  one  in 
which  labor  should  be  reduced  to  a  minimum,  and  acid 
treatment  of  the  zinc  sludge  should  therefore  be  prac- 
ticed wherever  possible.  Too  much  emphasis  cannot  be 
laid  on  the  advice  that  this  operation,  if  attempted, 
should  be  carried  out  thoroughly.  Plenty  of  hot  water 
should  be  used,  and  acid  and  hot  water  should  be  added, 
with  continuous  stirring,  until  there  is  positively  no 
further  action. 

Where  the  silver  content  of  the  ore  is  negligible,  and 
also  where  copper  is  present,  it  is  often  advisable  to 
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follow  the  sulphuric-acid  treatment  by  an  additional 
treatment  with  nitric  acid.  In  one  instance  within  my 
recollection  the  plant  was  so  far  removed  from  civiliza- 
tion that  it  did  not  pay  to  ship  even  silver.  Moreover, 
the  cost  and  labor  of  smelting  were  so  great  that  it  was 
found  an  economy  of  money  and  energy  to  reduce  the 
zinc-bo.K  product  with  double-acid  treatment,  so  that 
the  dried  material  had  the  appearance  of  retorted  gold, 
and  was  smelted  with  the  minimum  of  trouble  and  with 
only  a  little  borax  as  flux. 

Smelting  precipitate  requires  much  experience,  coup- 
led with  a  fairly  extensive  theoretical  knowledge  of  the 
process.  WTiere  large  amounts  of  low-grade  material 
are  being  smelted  by  inexperienced  operators,  the  re- 
sults obtained  are  often  disappointing.  In  small  plants 
every  effort  should  be  made  to  reduce  the  product  to  be 
smelted  to  as  clean  and  concentrated  a  form  as  possible 
and  to  place  little  reliance  on  the  effectiveness  of  refin- 
ing in  the  crucible.  This  fact  is  not  generally  realized  in 
the  experimental  stages  of  operations,  and  sometimes 
not  until  the  appearance  of  the  bar  of  bullion,  whose 
dwarfed  dimensions  suggest  the  immediate  resmelting 
of  the  slag  in  an  endeavor  to  find  the  missing  metal. 
Clean  precipitate  means  clean  bullion  and  no  dispute 
over  the  assavs.     Production  of  base  bullion  inevitably 


around  the  tipping  face  at  intervals  of  a  week  or  more 
and  the  result  used  to  check  the  assays  of  the  samples 
taken  from  the  cars.  The  facility  for  checking  and  re- 
checking  the  gold  content  in  the  residue  is  a  factor 
which  makes  this  computation  of  greater  reliabililv 
than  the  head  assay  and  favors  what  is  generally  known 
as  the  "bullion  plus  tailings"  method  of  calculating  the 
actual  recovery.  In  this  case  the  assay  of  the  head 
sample  is  not  considei-ed  and  actual  recovery  percentage 
is  calculated  as  follows :  B  equals  fine  gold  in  bullion  in 
oz. ;  R  equals  fine  gold  in  oz.  in  residue  from  which  the 


bullion  was  recovered, 
actual  discovery'. 


Then 


100[(g  ^  R)  -  R] 
B-  R 


equals 


Keeping  Accurate  Records  Necessary 


No  plant  is  so  small  that  the  keeping  of  records  is 
not  imperatively  necessary,  for  by  such  means  only  is 
it  possible  to  increase  efficient  working  and  obtain  the 
best  results.  Tonnage  figures  should  be  based  on  a 
definite  decision  as  to  intervals  and  should  preferably 
refer  to  the  actual  tailings  charged  to  the  vats  during 
the  period.  It  is  impossible  absolutely  to  reconcile  yield 
with  theoretical  estimates  in  a  leaching  plant,  but  the 
method  of  calculating  tonnage  should  be  inflexible.  The 
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leads  to  conflicting  assay  results  in  which  the  small  oper- 
ator has  no  hope  of  holding  his  own.  Small  parcels  of 
precipitate  can  easily  be  treated  to  carry  from  70  to 
80 ''r  of  bullion,  and  the  slag  from  the  smelting  of  this 
is  so  small  in  amount  and  should  be  so  clean  that  re- 
treatment  will  not  be  necessary  and  one  of  the  most 
frequent  causes  of  loss  thus  obviated. 

Sampling  and  the  Calculation  of  Extraction 
Sampling  in  a  small  leaching  plant  is  a  phase  of  oper- 
ations which  is  often  neglected,  to  the  detriment  of 
progressive  results.  Heads  samples  should  be  taken 
from  the  cars  going  to  the  vats  by  means  of  a  tubular 
galvanized  iron  sampler  about  4  ft.  long  and  1.5  in.  in 
diameter,  and  with  a  -(-in.  slit  from  the  point  to  within 
6  in.  of  the  end  fonning  the  handle,  something  after 
the  fashion  of  a  cheese  taster.  This  is  driven  diagonally 
into  the  tailings,  twisted  to  smooth  the  bore  hole, 
and  removed.  A  separate  sampler  should  be  kept  for 
the  residues  (tailings  after  leaching)  and  the  recepta- 
cles used  should  be  distinctly  marked  to  prevent  acci- 
dental interchange.  The  samples  obtained  should  be  thor- 
oughly mixed  and  reduced  in  bulk  before  final  diying 
for  assay.     The  residue  dump  should  also  be  sampled 


record  book  should  show  the  numbers  of  the  vats,  when 
they  were  filled  and  discharged,  their  assay  value  before 
and  after  treatment,  and  other  useful  data.  From  these 
figures  may  be  estimated  the  total  tonnage  handled  in 
the  period  and  the  average  assay  of  charge  and  residue, 
from  which  an  estimate  can  be  made  of  the  extraction 
according  to  the  assay  or  theoretical  figures.  For  vari- 
ous reasons  this  will  not  agree  with  the  actual  results 
for  the  first  month's  operation,  but  subsequent  compari- 
sons will  form  a  basis  for  an  intelligent  control  of  <:be 
operations.  It  will  be  invaluable  for  estimating  the 
probable  yield  at  any  particular  date  and  will  invariably 
indicate  where  improvements  in  the  process  can  be  ef- 
fected. In  Fig.  5,  a  type  of  ruling  for  this  purpose  is 
shown. 

Irregularities  between  practice  and  theory  usually 
adjust  themselves  as  the  work  proceeds,  and  an  excess 
in  one  month  over  theoretical  estimates  should  be  fol- 
lowed by  a  corresponding  discrepancy  in  the  returns  of 


[iThis   could   be  more  simply  expressed   by 


It   is.   of 


course  based  on  the  a.ssumption  of  honesty  of  employees  and 
that  the  total  gold  as  calculated,  or  B  +  R.  is  equal  to  the  gold 
actually  present  in  the  head.s. — Editor.] 
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the  month  following.  Such  variations  are  u.sually  ex- 
plainable by  the  assays  and  should  occur  only  where 
considerable  variation  in  value  is  encountered  in  the 
tailings  from  day  to  day.  A  discrepancy  in  yield  is 
naturally  more  common  than  an  excess  over  theoretical 
estimates.  Assaying  and  sampling  are  often  responsi- 
ble. Old  gold  dumps  from  an  amalgamation  process 
usually  contain  amalgam,  and  this  makes  the  accurate 
sampling  and  assaying  a  difficult  matter.  Overheating 
the  sample  before  the  assay  is  also  a  frequent  cau.se  of 
erroneous  result.  Granted  correct  assaying  and  esti- 
mation of  tonnage,  a  discrepancy  may  be  caused  if  the 
method  of  sampling  favors  the  inclusion  of  an  excess 
of  a  part  of  the  product  having  different  physical  prop- 
erties and  a  higher  gold  content  than  the  remainder. 
Seams  of  high-grade  slime  often  cause  trouble  in  this 
respect,  and  the  best  way  to  check  the  result  is  to  screen 
both  charge  and  residue  sample  to  determine  whether 
the  percentage  of  slime  is  the  same  in  each  case.  Solu- 
tion leaks  and  drips  around  the  plant  often  appear  un- 
important but  seldom  fail  to  swell  the  loss  discovered 
at  the  end  of  the  month. 

Effect  of  Copper  in  the  Solution 

The  majority  of  copper  ores  are  affected  by  cyanide 
solutions,  and  gold  ore  entirely  free  from  copper  is  the 
exception  rather  than  the  rule.  Small  amounts,  often 
only  a  minute  fraction  of  l<"c  are  sufficient  to  increase 
the  cyanide  consumption;  and  even  though  the  metal 
may  not  be  detected  in  the  ore,  its  presence  in  the  solu- 
tion is  very  quickly  demonstrated  by  the  immediate  plat- 
ing of  the  zinc  shavings  with  a  copper  coating. 
There  is  no  method  of  excluding  the  copper,  if  in  soluble 
form,  and  dissolving  only  the  gold  by  cyanide.  Once  in 
the  solution  it  should  not  be  allowed  to  accumulate,  as 
this  tends  to  lower  the  efficiency  of  the  solvent  with 
reference  to  the  gold.  Copper  may  easily  be  precipitated 
from  solutions  of  low  cyanide  strength,  and  the  copper- 
plated  zinc  will  then  serve  to  precipitate  the  gold,  al- 
though not  so  effectively  as  with  clean  zinc.  As  long 
■as  the  cyanide  consumption  is  not  excessive,  or  above 
the  economic  limit  .set  by  the  grade  of  the  tailings  and 
the  necessary  operating  expenses,  there  is  usually  no 
marked  trouble  to  be  expected  in  cyaniding  ore  having 
a  small  amount  of  copper;  and  it  is  customar>'  to  obtain 
an  undiminished  extraction  of  the  gold  when  copper 
is  present  and  is  being  dissolved  and  precipitated  in  the 
zinc  boxes  with  the  gold. 

Extraction  of  Gold  and  Silver 

Silver  occurs  almost  invariably  ia  combination  with 
gold.  In  most  ca.ses  the  amount  is  insufficient  to  war- 
rant special  consideration  in  treating  a  gold  tailings 
dump.  Cyanide  leaching  of  silver  ore  ia  impracticable 
if  efficient  extraction  ia  the  aim  a.s  the  .silver  occurs 
in  comparatively  large  ma.sses  and  usually  as  a  some- 
what refractory  sulphide.  Hence,  in  treating  gold- 
.Hilver  tailings,  n  high  extraction  of  the  gold  may  be 
obtained  by  leaching,  together  with  a  poor  extraction 
of  the  silver.  Further  expense  in  improving  the  latter 
ia  u.sually  inhibited  by  the  low  value  of  the  metal  under 
con.iideration.  Extraction  of  silver  is  u.sually  not  taken 
into  acrount  in  theoretical  estimates  of  progress  unless 
the  metal  occurs  in  sufficient  quantity  to  make  the  oper- 
ation pay.  If  silver  does  occur  to  an  extent  warranting 
recovery,  the  question  of  efficient  treatment  by  an  al- 


ternative process  involving  fine  grinding  or  sliming 
should  be  considered.  When  tailings  carry  only  a  few 
dollars'  worth  of  silver  per  ton,  an  extraction  of  from 
50  to  60'^f  is  all  that  may  usually  be  expected  when  leach- 
ing 20-mesh  material.  If  the  gold  occurs  free  and  the 
ore  has  already  been  efficiently  amalgamated,  a  much 
higher  extraction  of  the  more  valuable  metal  can  be 
obtained  by  the  simple  leaching  methods  outlined.  Actual 
percentage  of  extraction  will,  of  course,  depend  on  the 
amount  of  gold  in  the  tailings — the  richer  the  tailings 
the  higher  the  percentage  of  recovery.  For  this  reason 
comparative  figures  dealing  with  percentage  of  extrac- 
tion are  often  misleading  and  it  is  better  to  consider  the 
amount  of  gold  left  in  the  tails.  With  average  amalga- 
mation tailings  carrying  between  $2  and  $3  in  free  gold, 
it  is  usually  possible  to  recover  all  but  30  to  50c.  per  ton. 
Such  an  extraction  may  not  seem  high,  considered  by 
itself,  but  when  added  to  the  actual  recovery  made  by 
previous  amalgamation  it  denotes  satisfactory  work. 

Leaching  of  Pyritic  Dumps 

Old  dumps  of  pyritic  concentrates,  often  carrj-ing 
comparatively  high  gold  content,  are  sometimes  encoun- 
tered. Where  the  material  has  previously  been  treated 
by  plate  amalgamation,  there  is  not  much  likelihood  of 
a  satisfactory  result  with  simple  leaching.  If  the  dump 
has  oxidized  to  a  considerable  extent  the  gold  is  exposed 
to  a  degree  permitting  a  fairly  satisfactory  recovery, 
but  the  residue  is  invariably  high.  Under  normal  cir- 
cumstances, the  treatment  of  such  a  dump  will  result 
in  complications  in  the  e.xtractor  boxes.  In  isolated 
districts,  however,  it  may  be  the  only  feasible  method 
of  recovering  a  fair  proportion  of  the  gold.  High 
cyanide  and  alkali  consumptions  are  usual,  and  it  is 
sometimes  preferable  to  amalgamate  the  gold  in  a  small 
grinding  pan  of  the  Berdan  type  and  trust  to  comminu- 
tion to  free  the  precious  metal  from  encasing  pyrite. 

Monthly  Costs  Should  Be  Compared 

Monthly  costs  for  each  important  item,  such  as 
cyanide,  zinc,  lime,  etc.,  should  be  compiled  and  calcu- 
lated per  ton  of  tailings  handled.  Comparison  of 
monthly  estimates  will  invariably  show  where  opportuni- 
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fj>  Iflhrplniit  oi  part..  ..(it  ran  lw•<old..^ll«^|.|«.wh^^<•.^al^ulaleanapproprlal■• 
p^o|)*.rllon    of    t  1» 

tie«  to  effect  economies  lie,  and.  if  used  in  conjunction 
with  the  treatment  records,  such  figures  are  u.-^eful  to 
determine  the  net  economic  results  of  a  change  in 
method  or  a  modification  in  some  detail  of  practice.  A 
form  suitable  for  cost  records  is  shown. 
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Some  persons  are  immune  from  any  ill  effects  through 
contact  with  cyanide  solution.  I  have  known  Mexicans 
who  could  handle  cyanide  and  strong  solution  until  the 
epidermis  of  the  hands  was  completely  dissolved,  and, 
too,  without  apparent  discomfort.  I  speak  from  ex- 
periences that  have  left  very  vivid  recollections  when 
I  say  that  others  are  not  so  fortunate.  If  there  is  any 
real  remedy  for  cyanide  rash  I  have  failed  to  discover 
it.  Persons  susceptible  to  the  action  of  cyanide  should 
avoid  contact  with  the  solution  whenever  possible.  In 
case  contact  is  unavoidable,  the  operator  will  do  well  to 
reserve  a  bucket  of  slightly  acid  water,  in  which  the 
hands  should  be  dipped  after  exposure  to  the  poisonous 
solution.  Rubber  gauntlet-gloves  should  be  worn  in 
dressing  the  zinc  boxes,  the  requisite  amount  of  fresh 
zinc  being  teased  out  by  the  bare  hands  before  being 
wetted.  For  the  consolation  of  the  beginner,  let  me  say 
that  where  susceptibility  is  obvious,  he  should  give  up 
hope  from  the  start  of  eventually  overcoming  the  tend- 
ency by  continued  exposure  to  the  poison.  I  have  seen 
many  attempts  of  this  kind,  but  never  a  result  which 
tended  to  prove  that  familiarity  breeds  immunity. 


Colorado  School  of  Mines  Men  in 
National  Service 

Colorado  School  of  Mines  is  well  represented  in  almost 
every  branch  of  the  military  service  of  the  United 
States.  Those  of  last  year's  graduating  class  now  with 
the  colors  are: 

Kenneth  S.  Ferguson,  U.  S.  Marine  Corps,  Cuba;  Charles 
M.  Knepper,  captain  U.  S.  N.,  Government  inspector  for 
the  Navy,  Bethlehem,  Penn.;  Sydney  A.  Mewhirter,  first 
lieutenant,  Engineers,  Fort  Riley ;  Sydney  S.  Small,  first  lieu- 
tenant, Coast  Artillery,  Foi-tress  Monroe,  Va. ;  Robert  A. 
Thurstin,  Reserve  Officers'  Training  Camp;  Lisle  R.  Van 
Burgh,  first  lieutenant,  Engineers,  Linda  Vista,  California. 

Graduates  of  former  years  in  various  branches  of 
the  service  are: 

Louis  R.  Ball,  captain  and  militarv  instructor,  Colorado 
Agricultural  College,  Fort  Collins,  Colo.;  W.  S.  Beck,  1914, 
Camp  Kearney,  Calif.;  Gary  E.  Block,  1908,  captain  314th 
Engineers,  Camp  Funston,  Kan.;  A.  C.  Bigley,  1913,  Camp 
Lewis,  American  Lake,  Wash.;  R.  G.  Bowman,  1911,  first 
lieutenant  Co.  3,  E.  O.  R.  C,  Fort  Leavenworth,  Kan.; 
Irving  A.  Chapman,  1913,  coxswain,  U.  S.  S.  S.  P.  41;  David 
C.  Dodge,  1915,  second  lieutenant.  Officers'  Reserve  Corps; 
Prank  A.  Downs,  Co.  C,  346th  Machine  Gun  Battalion, 
Camp  Lewis,  American  Lake,  Wash.;  Carl  E.  Frey,  1913, 
Second  Officers'  Training  Camp,  Calif.;  R.  M.  Fullaway, 
Co.  B,  4th  Engineers,  U.  S.  A.,  Vancouver,  Wash.;  Charles 
W.  Hammen,  1914,  Aviation  Corps,  Chicago,  111.;  Wayne  A. 
Harrod,  1916,  25th  Co.,  7th  Battalion,  166th  Depot  Brigade, 
Camp  Lewis,  American  Lake,  Wash.;  Dale  D.  Hinman,  1915, 
first  lieutenant.  Coast  Artillery  Corps,  Fortress  Monroe, 
Va.;  Van  Dyne  Howbert,  1916,  Training  Camp,  Fort  Riley, 
Kan.;  E.  F.  Jones,  1910,  Camp  Funston,  Kan.;  Percv  Jones, 
Jr.,  1908,  U.  S.  A.;  Wallace  Lee,  1904,  First  Battery,  Fort 
Sheridan  Training  Camp,  Fort  Sheridan,  111.;  Milton  M. 
Levy,  1916,  second  lieutenant,  315th  Engineers,  Camp 
Travis,  Fort  Sam  Houston,  Tex.;  Victor  A.  Light,  1913, 
U.  S.  A.,  Fort  Riley,  Kan.;  Neil  M.  MacNeill,  1914,  corporal, 
Co.  C,  115th  Engineers,  U.  S.  A.,  Camp  Kearney,  Linda 
Vista,  Calif.;  Emory  M.  Marshall,  1911,  Ordnance"  Depart- 
ment, Camp  Kearney,  Calif.;  Roy  H.  Miller,  1916,  Co.  D, 
316th  Supply  Train,  Camp  Lewis,  American  Lake,  Wash.; 
William  J.  Murphy,  1917,  Sergeant  Co.  A,  115th  Engineers, 
U.  S.  A.,  Camp  Kearney,  Linda  Vista,  Calif. ;  James  W. 
Pearce,  1914,  Co.  C,  115th  Engineers,  U.  S.  A.,  Camp  Kear- 
ney, Linda  Vista,  Calif.;  Harold  C.  Price,  1913,  Co.  2,  C.  A. 
C,  Fort  Winfield  Scott,  Calif.;  Charles  E.  Prior,  1913,  first 
lieutenant,  infantry,  detailed  with  motor  transportation 
unit,  now  in  Washington,  D.  C;  John  V.  Richards,  1902, 
Officers'  Training  Corps,  Spokane,  Wash.;  Ernest  J.  Ristedt, 
1909,  first  lieutenant,  E.  O.  R.  C;  Donald  O.  Russell,  1909, 
with  the  English  army  in  France;  W.  W.  Simon,  1915,  U.  S. 


Naval  Radio  Co.  19,  Cambridge,  Mass.;  Eugene  G.  Sneda- 
ker,  1914,  first  lieutenant.  Engineer  Corps,  U.  S.  A.,  Van- 
couver Barracks,  Wash.;  Irwin  R.  Solomon,  1913,  first  lieu- 
tenant, O.  R.  C,  Chicago,  111.;  Otis  W.  Swainson,  1910,  first 
lieutenant,  Coast  Artillery  Corps,  Fortress  Monroe,  Va.; 
G.  H.  Van  Dorp,  1915,  second  lieutenant,  O.  R.  C,  Fort 
Leavenworth,  Kan.;  Charles  R.  Voi'ck,  1916,  coi-poral,  Co. 
A,  115th  Engineers,  Camp  Kearney,  Linda  Vista,  California. 
The  following  men  have  left  school  to  enter  the 
military  service: 

Charles  N.  Beyrle,  sergeant,  Co.  A,  115th  Engineers, 
Camp  Kearney,  Linda  Vista,  Calif.;  E.  L.  Bilheimer,  Offi- 
cers' Training  Camp;  Walter  E.  Bilisoly,  second  lieutenant 
U.  S.  M.  C,  Quantico,  Va.;  L.  W.  Bird,  U.  S.  A.;  Max 
Boehmer,  Camp  Lewis,  American  Lake,  Wash.;  L.  D.  Breck- 
enridge,  second  lieutenant.  Marine  Corps,  U.  S.  R.;  F.  A. 
Brown,  corporal,  Co.  A,  115th  Engineers,  U.  S.  A.,  Camp 
Kearney,  Linda  Vista,  Calif.;  Routt  A.  Bryant,  U.  S.  Avia- 
tion Corps,  in  training  near  Boston,  Mass.;  Luther  J.  Buck, 
second  lieutenant,  Coast  Artillery  Reserve  Corps,  Fortress 
Monroe,  Va.;  I.  M.  Charles,  37th  Co.,  7th  Reg.,  U.  S.  M.  C, 
Camag'iiey,  Cuba;  S.  D.  Cunningham,  Co.  A,  115th  Engi- 
neers, U.  S.  A.,  Camp  Kearney,  Linda  Vista,  Calif.,  will 
probably  receive  commission  in  Aviation  Corps;  George  W, 
Cutting,  second  lieutenant,  342nd  Field  Artillery,  Camp 
Funston,  Kan.;  Leo  H.  Dawson,  Aviation  Corps,  France; 
H.  H.  De  Laittre,  second  lieutenant,  Infantry,  France; 
Joseph  B.  Fast,  Aviation  Corps,  Ratoul,  111.;  Walter  Finney, 
Marine  Barracks,  Mare  Island,  Vallejo,  Calif.;  C.  W.  Flem- 
ing, U.  S.  A.,  Fort  Riley,  Kan.;  Jesse  J.  Fushey,  first  lieu- 
tenant, Co.  A,  115th  Engineers,  U.  S.  A.,  Camp  Kearney, 
Linda  Vista,  Calif.;  James  V.  Galloway,  quartermaster 
sergeant,  Co.  8,  65th  Depot  Brigade,  Camp  Kearney,  Calif.; 
A.  O.  Gates,  Naval  Reserve  Station,  San  Pedro,  Calif.;  John 
W.  Jeuck,  U.  S.  A.,  Camp  Funston,  Kan.;  David  L.  Jones, 
second  lieutenant,  Artillery,  O.  R.  C.  ^  Arthur  C.  Kinsley, 
first  lieutenant,  Co.  A,  115th  Engineers,  U.  S.  A.,  Camp 
Kearney,  Linda  Vista,  Calif.;  E.  J.  Krier,  U.  S.  A.;  D.  R. 
Locke,  Second  Officers'  Training  Camp,  Camp  Funston, 
Kan.;  John  B.  Maynard,  lieutenant.  Coast  Artillery,  Galves- 
ton, Tex.;  J.  G.  Menke,  sergeant,  Co.  C,  115th  Engineers, 
U.  S.  A.,  Camp  Kearney,  Linda  Vista,  Calif. ;  John  J.  O'Mal- 
ley,  second  lieutenant,  Aviation  Corps,  in  Canada  or 
France;  Frank  E.  O'Neill,  second  lieutenant,  C.  A.  C, 
U.  S.  A.,  Fort  Howard,  Md.;  Walter  T.  O'Reilly,  West 
Point  Military  Academy;  L.  V.  Phillips,  sergeant,  Co.  A, 
115th  Engineers,  U.  S.  A.,  Camp  Kearney  Linda  Vista, 
Calif.;  John  A.  Poulin,  Aviation  Corps;  John  H.  Rabb,  ser- 
geant, Co.  A,  115th  Engineers,  U.  S.  A.,  Camp  Kearnev, 
Linda  Vista,  Calif.;  K.  W.  Reynolds,  U.  S.  A.,  Fort  Riley, 
Kan.;  Carleton  E.  Richardson,  Co.  A,  115th  Engineers, 
U.  S.  A.,  Camp  Kearney,  Linda  Vista,  Calif.;  Fitch  Robert- 
son, Co.  A,  115th  Engineers,  U.  S.  A.,  Camp  Kearney,  Linda 
Vista,  Calif.;  H.  A.  Robinson,  lieutenant,  O.  R.  C;  Roger 
M.  Schade,  sergeant,  Co.  C,  115th  Engineers,  U.  S.  A.,  Camp 
Kearney,  Linda  Vista,  Calif.;  A.  D.  Schoensiegel,  Marine 
Barracks,  Mare  Island,  Vallejo,  Calif.;  Leslie  C.  Skeen, 
U.  S.  A.;  A.  W.  Stedman,  first  lieutenant,  6th  Reg.  Infantry, 
Fort  Oglethorpe,  Ga.;  C.  C.  Taylor,  first  lieutenant,  C.  A.  C, 
Fortress  Monroe,  Va.;  C.  C.  Tolman,  Aviation  Corps; 
Walter  B.  Tongue,  second  lieutenant.  Aviation  Corps,  in 
Canada  or  France;  Albert  E.  Townsend,  sergeant,  Co.  A, 
115th  Engineers,  U.  S.  A.,  Camp  Kearney,  Linda  Vista, 
Calif.;  Henry  D.  Trounce,  lieutenant  in  English  Army;  W. 
H.  Williams,  second  lieutenant,  O.  R.  C,  Fort  Riley,  Kansas. 
Former  professor  Carrol  George  Dolman  is  captain 
of  Co.  C,  115th  Engineers,  U.  S.  A.,  Camp  Kearney, 
Linda  Vista,  Calif.  Former  Y.  M.  C.  A.  secretary  Bur- 
dette  S.  Graham  is  in  the  U.  S.  Aviation  School. 
Former  coach  and  athletic  director  Erie  0.  Kistler  is 
major,  0.  R.  C.  Former  Y.  M.  C.  A.  secretary  Merrill 
J.  Parker  is  at  Marine  Barracks,  Mare  Island,  Vallejo, 
Calif.  Former  professor  Ilo  I.  Taylor  is  in  charge  of 
Engineering  Depot  at  Fort  Lee,  Petersburg,  Va.  From 
the  above  list  it  will  be  apparent  that  the  Colorado 
School  of  Mines  is  doing  its  bit. 


Sai-nei  Iron  Mines  in  Chosen  produced  in  1916  a  total 
of  73,000  tons  of  iron  ore,  all  of  which  was  shipped  to  the 
Government  blast  furnace  at  Wakamatsu  in  Japan.  The 
Mitsubishi  Co.,  of  Tokyo,  Japan,  has  acquired  ore  lands 
near  this  mine  and  is  preparing  to  open  them  and  to  build 
a  blast  furnace  at  Hengho,  near  the  mines. 
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A  miner  attempted  to  carry  the  load,  shown  at  the  left,  up  a  manway.  He  lost  his  hold  on  the  ladder  and  fell,  cutting  himself 
on  the  saw  and  sustaining  other  injuries.  He  should  have  used  a  rope  to  raise  and  lower  tools  to  and  from  working  places,  as 
shown  at  the  right 


Millman  working  on  platform  jumps  down  from  same  and  lands  on  a  nail  that  has  been  left  sticking  up  in  a  board.  The 
■Anode,"  the  "safety"  paper  of  the  Anaconda  Copper  Mining  Co.,  is  endeavoring  to  educate  the  men  in  safe  practices  by  the  publi- 
Mtion  of  bulletins,   two  of  which   are  reproduced  herewith,  showing  the  causes  of  accidents 

PROMOTING  "SAFETY  FIRST"  IN  MONTANA  MINES 
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Memorandum  on  War  Excess  Profits  Tax 


Memorandu)7i  on  the  war  excess-tax  provisions  of 
the  Revenue  Act  of  Oct.  S,  1917,  filed  on  behalf  of 
Utah  Copper  Co. 
Nevada  CoTisolidated  Copper  Co. 
Chino  Copper  Co. 
Ray  Consolidated  Copper  Co. 
Chile  Exploration  Co.,  and 
Braden  Copper  Co. 

By  OUrikn.  Boardman,  Harper  &  Fox. 

120  Broadway.  New  York. 
Ki-RNAi.  R.  Babbitt. 

25  Broad  St..  New  York. 
Root.  Clark.  Bickner  &  Howi,and. 

SI   .Nassau  St..  N'ew  York. 
Xov.  24.  ini;  rorxsEl. 

The  companie.-;  on  whose  behalf  this  memorandum 
is  filed  are  all  engaged  in  the  mining  of  copper.  They 
are  substantial,  prosperous  companies.  Their  aggre- 
gate production  for  the  year  1916  was  upwards  of 
.509,000,000  lb.  of  copper,  and  their  production  for  the 
year  1917  will  be  coni^iderably  in  excess  of  this  figure. 
The  stocks  of  these  companies  have  not  been  exploited 
on  the  market.  They  are  widely  held  by  large  and  small 
investors  who  have  purchased  them  because  of  the  sub- 
stantial value.?  in  the  properties  which  the  companies 
own.  No  one  of  these  companies  is  a  war-inspire " 
enterprise  Each  of  them  was  organized,  acquired  its 
properties  and  commenced  business  before  the  com- 
mencement of  the  war ;  in  fact,  with  two  exceptions,  all 
of  the.se  companies  were  engaged  in  business  for  many 
years  prior  to  1914. 

Present  Wording  of  Law  Imposes  Unjust  Taxes 
These  companies  have  accepted  the  opportunity  of 
submitting  this  memorandum  to  the  Treasury  Depart- 
ment and  its  advisers  not  because  the  application  of  the 
War  Excess  Profits  Tax  Law  to  copper  companies  as 
such  prc-^ents  any  unique  problems,  but  because  these 
particular  companies  are  so  circumstanced  as  regards 
their  capitalization  that  a  strict  or  technical  interpre- 
tation of  the  provisions  of  the  law  defining  "invested 
capital"  might  impose  upon  them  grossly  unjust  and 
inequitable  taxes.  By  this  is  meant  that  in  comparison 
with  other  companies  engaged  in  the  same  or  in  other 
businesses  whose  organizers  have  been  less  conservative 
in  the  matter  of  capitalization,  the.se  companies  would 
suffer  heavily.  The  copper  companies  pre.senting  this 
memorandum  arc  in  hearty  accord  with  the  Govern- 
ment's fiscal  policy.  They  believe  in  raising  currently 
as  large  a  portion  of  the  Government's  expenses  as  can 
be  obtainsd  without  .seriously  disturbing  business  enter- 
prises. They  believe,  however,  that  there  is  a  very  clear 
duty  imposed  upon  the  taxing  authorities  so  to  appor- 
tion this  burden  of  taxation  that  it  will  rest  as  evenly  as 
may  be  practicable  upon  each  and  every  business  in  the 
country;  and  they  have  every  confidence  that  the 
Treasury  Department  and  its  advi.sers  will  adopt  such 
regulations  (or  if  necessary  recommend  such  legislation  i 
as  will  rcmov3  or  minimize  injustice  and  inequality  in 
the  apportionment  of  this  tax. 

In  this  memorandum  these  companies  purpose  to  point 
out  the  inju.stice  which  would  he  done  their  stockhold- 


ers if  an  interpretation  should  be  placed  upon  the 
definition  of  "invested  capital"  which  would  limit  the 
value  of  their  mining  properties  to  the  par  value  of  the 
stock  issued  therefor  and  preclude  them  from  showing 
the  actual  value  of  their  properties  on  Jan.  1,  1914. 
The  bankers  who  directed  the  formation  of  all  of  these 
companies  and  determined  the  amount  of  stock  to  be 
issued  in  exchange  for  the  mining  properties  were  sub- 
stantial and  conservative  bankers.  They  were  dealing 
W'ith  properties  which  at  the  time  had  been  explored 
only  to  an  extent  sufficient  to  satisfy  the  bankers  that 
they  contained  enormous  deposits  of  low-grade  copper 
ore  capable  of  being  extracted  and  put  upon  the  mar- 
ket at  a  cost  which  would  result  in  a  substantial  profit. 

The  precise  extent  of  the  orebodies  had  not  been 
determined.  A  large  body  of  ore  was  assured,  a  further 
body  of  ore  was  probable  and  a  still  further  body 
of  ore  was  possible.  The  situation  at  the  time 
these  companies  were  organized  and  their  properties 
acquired  by  the  issuance  of  stock  was  one  in  which  the 
amount  in  par  value  of  stock  to  be  issued  for  the  prop- 
erties depended  almost  entirely  upon  the  attitude  of  the 
bankers  engaged  in  their  organization.  If  these  prop- 
erties had  been  in  the  hands  of  persons  who  proposed 
to  exploit  them  on  the  market,  stock  could  have  been 
issued  to  a  par  value  representing  the  utmost  expecta- 
tions of  the  engineers  who  had  examined  the  properties, 
and  in  every  case,  as  the  outcome  has  proved,  such  stock 
would  have  been  fully  supported  by  the  actual  value  of 
the  properties,  because  in  every  instance  the  e.xtent  of 
the  orebody  has  surpassed  every  estimate  made  at  the 
time  the  properties  were  acquired. 

The  bankers  who  formed  these  companies,  however, 
were  not  desirous  of  exploiting  them,  and  they  chose 
the  conservative  and  commendable  course  of  capitaliz- 
ing their  companies  at  amounts  which  they  felt  were 
well  within  the  limits  of  the  assured  values  of  the  prop- 
erties. The  result  in  every  case  has  been  that  the 
stocks  issued  to  acquire  these  properties  are  worth  many 
times  their  par  value. 

Market  Value  Much  Above  Par  Value 
By  Jan.  1,  1914  Uhe  date  as  of  which  the  amount 
of  the  invested  capital  of  a  business  is  to  be  determined 
under  the  War  Excess  Profits  Tax  Law),  the  value  of 
the  stocks  of  Utah  Copper  Co..  Nevada  Consolidated 
Copper  Co.,  Chino  Copper  Co.,  and  Ray  Consolidated 
Copper  Co.,  as  represented  by  market  quotations,  was 
in  the  aggregate  almost  four  times  their  par  value.  The 
stock  of  Utah  Copper  Co.,  of  a  par  value  of  a  little 
more  than  $U>,000,000.  was  worth  at  marked  quotations 
upward  of  $81,000,000.  The  stock  of  Nevada  Consoli- 
dated Copper  Co.,  of  a  par  value  of  a  little  less  than 
$10,000,000,  was  worth  at  market  quotations  approxi- 
mately $?.0.000,000.  The  stock  of  the  Chino  Copper  Co.. 
of  a  par  value  of  about  $4,300,000,  was  worth  at  market 
quotations  a  little  le.ss  than  $.3.1,500,000.  The  stock  of 
Kay  Consolidated  Copper  Co.,  of  a  par  value  of  about 
$15,750,000,  was  worth  at  market  quotations  upward  of 
$28,500,000.  The  Utah  Copper  Co.  stock  and  the  Ray 
Consolidated  Copper  Co.  stock  each  has  a  par  value  of 
$10  per  share,  while  the  stock  of  the  Nevada  Consoli- 
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dated  Copper  Co.  and  Chine  Copper  Co.  each  ha.s  a 
par  value  of  $5  per  share.  All  of  these  stocks  are  listed 
on  the  New  York  and  Boston  Stock  Exchaneres.  In  the 
aggregate  these  stocks  of  a  par  value  of  about  $46,- 
000,000  were  worth  at  market  quotations  upward  of 
$173,.500,000. 

This  demonstrated  value  of  these  stocks  was  due  en- 
tirely to  the  fact  that  the  mineral  deposits  owned  by 
these  companies  on  further  e.xploration  were  discovered 
to  be  more  extensive  than  had  been  assumed  at  the 
time  they  were  organized,  so  that  the  value  thus  set 
upon  the  stock  in  January,  1914,  was  an  appraisal  by 
the  public  of  the  mining  properties.  It  represented  in 
effect  the  price  at  which  the  ov.'ners  could  have  sold 
them,  and,  to  some  extent,  did  sell  interests  in  them. 
It  therefore  affords  the  best  data  available  from  which 
to   calculate   the   invested   capital   of  these   companies. 

The  injustice  to  which  these  companies  and  their 
shareholders  would  be  subjected  if  the  value  of  these 
properties  as  of  Jan.  1,  1914,  should  be  limited  to  the 
par  value  of  the  stock  originally  issued  therefor,  and  if 
these  companies  should  be  denied  the  opportunity  of 
showing  the  actual  value  of  their  properties  as  of  that 
date,  is  apparent.  It  is  also  apparent  that  if  such  a 
limitation  should  be  imposed  upon  these  companies  the 
loss  ensuing  would  be  the  dii'ect  consequence  of  the 
honest  conservatism  of  the  bankers  who  organized  them. 
It  is  entirely  obvious,  to  take  a  single  illustration  from 
the  foregoing,  that  if  the  Utah  Copper  Co  had  issued 
stock  to  the  extent  of  .?81,000,000  for  its  properties, 
instead  of  adopting  the  conservative  course  which  its 
organizers  chose,  the  company  under  any  construction  of 
the  law  would  be  permitted  to  count  its  mining  prop- 
erties as  worth  on  Jan.  1,  1914,  the  sum  of  $81,000,000. 

Stock  W.^teking  Condemned  in  Earlier  S  atutes 

Stock  watering  and  the  issuance  of  inflated  stock  have 
been  condemned  alike  by  state  statutes,  economic  writers 
and  publicists  generally.  A  conservative  course  in  the 
issuance  of  stock  against  properties  not  fully  developed 
has  been  universally  commended.  If  these  companies 
and  their  shareholders  are  forbidden  the  right  to  value 
their  mining  properties  at  their  fair  value  on  Jan.  1, 
1914,  merely  because  a  comparatively  small  amount  of 
stock  was  issued  against  these  properties  in  the  first 
instance,  then  a  direct  and  severe  penalty  is  imposed 
because  of  conduct  that  has  heretofore  been  commended, 
and  by  the  same  token  a  premium  is  put  on  practices 
that  have  heretofore  been  condemned.  We  have  made 
mention  of  the  value  of  these  stocks  as  of  Jan.  1,  1914, 
because  that  is  the  date  fixed  in  the  law  for  the  ascer- 
tainment of  the  invested  capital  of  a  corporation  whose 
properties  were  acquired  prior  to  that  date.  It  is  not 
a  date  selected  by  us  with  a  view  to  obtaining  thereby 
a  high  valuation  for  these  stocks  and  thus  adding  force 
to  our  argument.  On  the  contrary,  the  price  of  copper 
at  that  date  had  not  felt  the  effect  of  the  enormous 
demand  induced  by  the  war,  nor  does  that  date  fall 
within  a  period  of  high  prices  on  the  stock  market. 
The  average  price  of  copper  for  the  month  of  January, 
1914,  was  14.45c.  per  lb.,  as  against  an  average  price 
for  the  year  1916  of  28.46c.  These  stocks  which  on 
that  date  had  an  aggregate  value  of  $173,500,000  have 
reached  much  higher  value  since  that  date.  In  the  dis- 
cussion of  this  particular  point  we  have  made  no  men- 


tion of  the  Chile  Exploration  Co.  or  of  Braden  Copper 
Co.,  for  the  reason  that  these  two  companies  seem  to 
call  for  separate  treatment. 

Actual  Value  of  Property  Should  Be  Considered 

We  have  no  doubt  that  the  hardship  and  injustice 
which  would  result  from  forbidding  these  companies  to 
show  the  actual  value  of  their  properties  as  of  Jan.  1, 
1914,  would  fall  equally  upon  any  company  whose  or- 
ganizers have  seen  fit  to  capitalize  it  at  a  figure  which 
they  thought  was  conservative  or  low  and  which  in  fact 
has  proved  to  be  much  less  than  the  actual  value  of 
the  properties  acquired  by  the  company  in  exchange 
for  its  stock.  It  must  be,  therefore,  that  facts  similar 
to  those  which  we  have  presented  have  been  brought  to 
your  attention  by  corporations  similarly  circumstanced. 
We  shall  not  presume  to  suggest  the  precise  method  of 
working  out  a  result  whereby  a  corporation  shall  be 
permitted  to  show  the  fair  value  of  its  properties  as  of 
Jan.  1,  1914,  without  regard  to  the  accident  of  how  much 
in  par  value  of  stock  was  originally  issued  for  these 
properties.  It  may  be  that  regulations  following  in 
principle  those  promulgated  under  the  Federal  Capital 
Stock  Tax  Law  of  1916  would  afford  the  necessarj'  re- 
lief. It  may  be  that  relief  might  be  had  through  regula- 
tions issued  under  the  provisions  of  the  War  Excess 
Profits  Tax  Law  which  permit  corporations  to  include 
in  invested  capital  the  paid  in  or  earned  surplus  used  or 
employed  in  the  business.  For  example,  a  regulation 
which  peimitted  a  corporation  to  revalue  its  properties 
as  of  Jan  1,  1914  (either  by  reference  to  the  market 
value  of  its  stock  outstanding  or  on  some  other  basis 
which  safeguards  the  Government  but  is  fair  to  the 
corporation)  might  afford  relief.  If  legislation  should 
be  necessary,  the  relief  would  be  readily  obtained  by 
striking  out  from  the  definition  of  invested  capital  the 
phrase  "but  in  no  case  to  exceed  the  par  value  of  the 
original  stock  or  shares  specifically  issued  therefor." 

The  precise  manner  by  which  justice  is  to  be  done  to 
undercapitalized  corporations  is  necessarily  to  be  deter- 
mined by  the  Treasury  Department  and  its  advisers. 
There  should,  of  course,  be  all  proper  safeguards  to  the 
Government,  but  we  submit  that  justice  and  fair  dealing 
in  the  distribution  of  the  burdens  of  Government  ex- 
pense require  the  discovery  of  some  method  which  with 
such  safeguards  will  permit  every  corporation  to  demon- 
strate to  the  Internal  Revenue  Department  the  fair 
value  of  its  property  as  of  Jan.  1,  1914. 

Effect  on  Holding  Companies 

We  have  heretofore  discussed  the  injustice  which 
would  be  done  four  of  these  companies  if  in  ascertain- 
ing their  invested  capital  as  of  Jan.  1,  1914.  they  should 
be  limited  as  regards  their  mining  properties  to  the 
par  value  of  the  stock  issued  therefor.  We  purpose  now 
to  discuss  the  effect  of  such  limitation  upon  the  other 
two  companies,  Chile  Exploration  Co.  and  Braden  Cop- 
per Co.  Both  of  these  companies  own  mining  properties 
situated  in  the  Republic  of  Chile.  Because  of  the  pro- 
vision of  the  Chilean  law  which  in  effect  makes  it  im- 
practicable to  mortgage  mining  properties,  the  bankers 
who  undertook  the  financing  and  development  of  these 
properties  found  it  necessary  to  form  in  each  case  two 
companies,  one  to  own  and  operate  the  mines  and  the 
other  to  hold  the  stock  of  the  operating  company. 
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With  this  corporate  structure  it  became  possible  for 
the  holding  company  to  issue  its  bonds  and  pledge  as 
collateral  security  therefor  stock  of  the  operating  com- 
pany, and  thereby  confer  upon  the  bondholders  an  in- 
direct lien  upon  the  property  in  Chile.  Inasmuch  a.s  all 
of  the  stock  of  the  operating  company  was  to  be  held 
by  another  corporation,  the  amount  in  par  value  of 
such  stock  was  a  matter  of  entire  indifference.  The 
stock  of  the  holding  company  in  each  case  was  to  be  held 
publicly,  and  the  only  thought  given  by  the  bankers  to 
the  question  of  capitalization  concerned  the  relation  be- 
tween the  value  of  the  mining  properties  and  the  stock 
of  the  holding  company.  The  bankers  engaged  in  the 
formation  of  these  companies  were  conservative  and  sub- 
stantial people  and  in  respect  to  the  capitalization  of 
the  holding  company  they  adopted  the  conservative 
policy  of  an  unden'aluation  rather  than  an  overvalua- 
tion of  thf  mining  properties  which  furnished  the  sup- 
port for  this  stock.  On  this  particular  point,  however, 
it  is  unnecessary  to  add  anything  to  what  we  have  al- 
ready said  with  respect  to  the  other  companies. 

The  situation  in  which  the.se  two  operating  companies 
find  themselves  differs  in  one  important  respect  from 
the  situation  of  the  four  other  companies.  These  oper- 
ating companies  own  the  mines  and  receive,  in  the  first 
instance,  the  income  which  is  subject  to  tax  under  the 
War  E.xcess  Profits  Tax  Law.  They  are  the  companies 
which  mu.st  make  the  returns  and  include  therein  a 
statement  of  their  "invested  capital."  If  a  technical 
construction  were  placed  upon  the  definition  "invested 
capital,"  a  construction  which  considered  the  form 
rather  than  the  substance  of  this  corporate  situation 
and  which  by  so  doing  limited  the  invested  capital  of 
these  two  operating  companies  to  the  par  value  of  the 
stock  issued  by  them,  a  result  most  inequitable  and  un- 
fair to  these  two  businesses  would  be  reached. 

Holding  Company  Capitalization  Not  Based 
ON  Property  Value 

The  amount  at  par  of  the  stock  issued  by  these  two 
operating  but  subsidiary  companies  bore  no  relation 
whatsoever,  and  was  not  thought  by  any  one  to  bear  any 
relation  whatsoever,  to  the  value  of  the  mineral  proper- 
ties. In  the  case  of  Chile  Exploration  Co.,  the  par  value 
of  its  stock  was  $1,000,000— while  the  par  value  of  the 
.stock  of  its  holding  company  (Chile  Copper  Co.),  the 
amount  of  which  was  thought  to  represent  conserva- 
tively the  value  of  the  properties,  was  $95,000,000.  In 
the  case  of  the  Braden  Copper  Co.  the  amount  of  its 
stock  was  $2,332,0.30  par  value,  while  the  par  value  of 
the  stock  of  its  holding  company  (Braden  Copper  Mines 
Co.)  was  $12,953,530. 

The  stock  of  Chile  Copper  Co.  (par  value  $25)  was 
first  listed  on  the  exchange  in  April,  1915,  on  which  day 
it  .sold  at  $21.25,  making  a  total  value  at  market  prices 
for  the  stock  of  Chile  Copper  Co.  of  upward  of  $80,- 
000,000.  For  the  year  1915  the  market  prices  of  Chile 
Copper  Cr.'s  stock  ranged  from  $17  i  to  $26!.  For  the 
year  191b  from  $19i  to  $391,  and  from  Jan.  1  to  June 
1,  1917,  from  $20  to  $27^.  The  stock  of  Braden  Copper 
Mines  Co.  (par  value.  $5)  was  listed  on  the  exchange 
prior  to  January,  1914.  On  Jan.  2,  1914,  the  lowest 
sale  was  $7  per  share,  making  a  total  value  for  the  stock 
at  that  date  of  upward  of  $18,000,000.  The  value  of 
the  stock  steadily   increased.     In   November.   1916.  the 


Kennecott  Copper  Corporation,  having  already  acquired 
a  substantial  interest  in  the  stock,  offered  to  pay  in 
cash  $15  for  each  share  of  stock  in  Braden  Copper 
Mines  Company. 

The  Case  of  the  Chile  and  Braden  Companies 

In  the  case  of  Chile  Copper  Co.  and  Braden  Copper 
Mines  Co.,  their  .stock  represents  solely  the  indirect 
proprietorship  of  the  mining  properties  owned  by  their 
respective  operating  companies,  and  the  values  placed 
upon  the  stocks  of  the  holding  companies  as  indicated 
above  furnish  a  true  appraisal  of  the  actual  values  of 
these  mining  properties.  In  other  words,  the  mineral 
properties  which  Chile  Exploration  Co.  holds  against 
its  $1,000,000  par  value  of  its  stock  were  appraised  by 
the  public  in  1915  at  upward  of  $80,000  000.  Similarly 
the  properties  against  which  the  Braden  Copper  Co. 
issued  slightly  over  $2,300,000  of  its  stock  were  ap- 
praised by  the  public  in  January,  1914,  at  upward  of 
$18,000,000  and  were  appraised  by  Kennecott  Copper 
Corporation  in  1915  (through  its  purchase  of  shares  of 
the  holding  company  at  $15  each)  at  almost  $39,000,000. 

Enough  has  been  said  on  this  subject  to  show  the 
tremendous  injustice  which  would  be  done  these  com- 
panies and  their  stockholders  by  adopting  an  interprc 
tation  of  the  law  so  literal  and  technical  as  to  limit  the 
val-iption  of  the  mineral  properties  of  Chile  Explora- 
tion Co.  and  Braden  Copper  Co.  to  the  par  value  of  the 
capital  stock  .vhich  these  two  companies  issued  against 
the  mineral  properties.  It  is  submitted  that  in  situa- 
tions such  as  these,  involving  a  holding  company  whose 
stock  is  publicly  dealt  in  and  an  operating  company 
whose  stock  is  all  held  by  the  holding  company,  an 
equitable  administration  of  the  law  imperatively  re- 
quires the  disregarding  of  the  form  of  corporate  struc- 
ture and  calls  for  regulations  which  will  permit  such 
an  operating  company  to  regard  the  stock  of  the  hold- 
ing company  issued  and  dealt  in  publicly  as  virtually  the 
stock  of  the  operating  company. 

It  is  not  conceived  that  any  argument  that  we  could 
make  would  add  to  the  impression  that  must  already 
have  been  made  by  these  two  actual  and  definite  and  not 
hypothetical  situations.  In  neither  of  the.se  instances 
has  the  par  value  of  the  operating  company  any  rela- 
tion whatsoever  to  the  value  of  its  assets.  It  seems  to 
us  that  it  is  incumbent  upon  the  Treasury  Department 
to  treat  the  holding  company  and  the  operating  company 
as  a  single  company  and  that  if  the  amount  of  the  is- 
sued stock  is  to  be  a  factor  in  determining  invested 
capital,  the  stock  issue  of  the  holding  company  is  to  be 
looked  to. 

Conservative  Capitalization  Penalized 

With  respect  to  both  of  the  foregoing  suggestions, 
we  earnestly  desire  to  call  to  the  attention  of  the 
Treasury  Department  and  its  advisers  what  we  belive 
to  be  the  situation  of  a  great  number  of  corporations 
throughout  the  United  States.  It  is  true  undoubtedly 
that  the  public  has  often  been  gulled  into  the  purchase  of 
stock  issued  on  a  vastly  inflated  basis,  and  .so  there  has 
arisen  un  entirely  justifiable  prejudice  again.st  the  evil 
of  watered  slock.  It  is  right  for  the  Internal  Revenue 
authorities  to  protect  itself  in  the  matter  of  invested 
capital  by  such  regulations  as  will  not  permit  watered 
stock  to  constitute  a  basis  of  value.     The  fact  is.  how- 
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ever,  that  the  issue  of  watered  stock  is  confined  to  those 
corporations  whose  promoters  purposed,  following  the 
organization  of  the  corporation,  to  sell  out  to  a  more  or 
less  gullible  public.  A  great  number  of  corporations, 
however,  for  the  purpose  of  economy  in  formation,  econ- 
omy in  operation,  and  because  of  the  conservatism  of 
the  men  who  formed  them,  even  when  it  was  expected 
that  the  stock  would  be  sold  on  the  market,  have  been 
conservatively   capitalized   or   greatly   undercapitalized. 

Admitting  the  evils  of  stock  watering,  and  even  if  it 
were  admitted  that  it  has  been  moi'e  prevalent  than  it 
has  been,  what  is  to  be  thought  of  that  construction  of 
law  W'hich  makes  the  course  of  a  corporation  whose 
stock  has  been  watered  so  easy,  and  the  course  of  that 
corporation  whose  stock  has  been  conservatively  issued. 
or  purposely  issued  to  an  inadequate  amount,  considering 
its  assets,  so  difficult,  not  to  say  hopeless? 

It  seems  to  us  that  it  would  not  be  putting  an  undue 
burden  on  the  Treasury  Department  to  make  the  stock 
issue  only  prima  facie  evidence  of  property  value,  giv- 
ing to  the  department  full  authority  and  complete  ma- 
chinery for  easily  overcoming  this  prima  facie  presump- 
tion as  against  the  corporation  whose  stock  is  watered, 
but  providing  machinery  also  which  will  accord  justice 
to  corporations  which  can  show  by  unquestioned  and 
unquestionable  evidence  a  value  of  their  property — 
whether  held  by  themselves  directly,  or  held  by  them 
through  some  subsidiary  company — in  excess  of  what 
happens  to  be  the  par  value  of  their  own  or  their 
subsidiary's  stock. 


Government  Lease  of  Potash  Lands 

From  the  Department  of  the  Interior  comes  the  state- 
ment that  on  Dec.  5,  1917,  Secretary  Lane  issued  regu- 
lations under  which  permits  may  be  obtained  to  pros- 
pect for  potash  on  public  lands  of  the  United  States. 
Heretofore,  for  some  years  all  lands  known  to  contain 
potash  have  been  withdrawn  from  public  acquisition. 

Hereafter  known  potash  lands  may  be  acquired  only 
by  lease  from  the  Government.  This  is  the  first  time 
the  United  States  has  leased  its  lands,  excepting  the 
coal  lands  of  Alaska,  which  two  years  ago  came  under 
a  leasing  bill  passed  by  Congress.  The  other  mineral 
lands  which  Secretary  Lane  has  asked  Congress  to  place 
on  a  leasing  basis  are  those  bearing  coal,  oil  and  phos- 
phate, of  which  there  are  now  many  millions  of  acres 
under  withdrawal.  Bills  to  permit  the  leasing  of  these 
lands  have  twice  passed  the  House,  but  have  not  been 
passed  by  the  Senate. 

Permits  may  be  issued  to  citizens,  associations  and 
corporations  of  the  United  States  for  the  exploration  of 
not  exceeding  2.560  acres  each  of  land  in  compact  form, 
the  permits  to  be  for  a  period  of  two  years.  If  the  per- 
mittee discovers  potash  in  commercial  quantity  and 
quality  he  will  be  entitled  to  a  patent  for  one-fourth 
(640  acres)  of  the  area  of  his  permit,  the  remainder 
to  be  subject  to  lease  by  the  Government.  Applications 
for  permits  must  be  filed  in  local  United  States  Land 
Offices.  In  a  few  days  Secretary  Lane  will  issue  the 
regulations  to  govern  the  leasing  of  public  lands  con- 
taining potash  deposits.  The  prevailing  high  market 
and  the  great  demand  for  soluble  potash  salts  should 
be  an  incentive  to  explorations. 


Report  of  Copper  Production 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  by  as- 
terisk as  estimated),  together  with  the  reports  of  the 
United  States  Department  of  Commerce  as  to  imported 
material,  and  in  the  main  represents  the  crude-copper 
content  of  blister  copper,  in  pounds. 


.Vug. 
3.891,621 

nil 
1.450.000 

nil 

260.000 
1.996.587 

875,000 
7.749,509 

nil 
22,829,806 

1.725,000 

12.338,735 
8.000,000 

11,175,000 
1,676,360 

1.417,717 
6,439,984 

6,824.127 

18,796,012 
2.000.000 

Sept 
8.501,806 

nil 
1,450.000 
2,250.000 
1,900.000 
1.460,936 
1.225,000 
7,413,881 
nil 
24,085,753 

1.280,000 

11,556.438 
7.000.000 

2,800,000 
2,203,300 

1.267,532 
6,524,352 

7,719,496 

17,839.378 
2,000.000 

Oct. 
10,763,500 

1.568.000 
1.930.000 
2.400,000 
2,673,775 
2,278,000 
2.623,000 
7,700,000 
nil 
25,223,854 

1,390,000 

12,265.380 
7.000.000 

22,336,460 
1,691,008 

1.469.631 
7.000,000 

6,333,000 

18,100,000 
2,000.000 

Nov. 

Arizona: 

.\nzona  Copper 

Cons.  Ariz.  Smelting.  .  .  . 

Inspiration 

Miami   

\"ew  Cornelia     . . 

•  )ld  Dominion 

Kay      , 

Shannon 

( )thpr  .\rizona 

California: 
Mammoth 

Michigan: 

1,800,000 
2,500.000 
3,361,426 
2,106.000 
2.844.000 
7,600.000 

28,163,233 
1,500,000 

*  ither  Lake  Superior  *. , 

Montana: 
Anaconda 
East  Butte 

Nevada: 

Mason  Valley 

Nevada  Cons.    . . 

New  Mexico: 
Chino 

Utah: 

21.660.000 
2.033.000 

6,900.000 

6,313,272 

16,300.000 
2,000,000 

E.istern  smelters  * 

Total  reported 

(Others,  estimated 

109,445,458 
20.000,000 

129,445,458 

13,447,348 
34,546.504 

108.477,872 
20,000.000 

136,945.608 
20,000,000 

156,943,608 

Total  United  States .    - 

128,477,872 

16.892.867 
22.030,450 

Imports,  ore  and  concen- 

Imports  in  blister,  etc  — 

Grand  total 

British  Columbia: 
Canada  Copper  Corpn . . 

177,439,310 

212,772 
3,836,770 

1.433.040 
nil 

4,512,000 
6.036,000 
8.036,000 
178,573 
902.700 
5,445,360 

167,401.189 

537,229 
3.321.754 

1,454,880 
nil 

5,348,000 
7.041,000 
3,294,000 

nil 

582.400 
4,960,350 

724.961 
3,259.974 

nil 

5.414,000 

7.325,032 

9.050.000 

246.400 

5.092,625 

Mexico: 

Cananea 

Other  Foreign: 

Braden   

C  -rro  de  Pasco .... 

Chile        

Cape  Copper 

Kyshtim 

Katanga 

*  Estimated. 

oil 

5,756.000 
6,440,000 
8.8;?.000 

The  total  production  of  the  United  States  for  the  first 
nine  months  of  1917  was  as  follows: 


February 
March .  . 
.\pril.  .  .  . 
.May... 
June,  . 
.July  . . 
.\ugust 
Sept- 
October 


ber 


Total 


174.658,603 
183,859,588 
192.211,648 
188,685,898 
187,750,810 
173,341,047 
129.810.739 
129,445.458 
128.477.872 
I56,945.6.<8 

1,643,187.271 


The  grand  total,  which  in  the  case  of  August  was 
177,439,310  lb.,  includes,  under  "Imports  in  ore  and 
blister  copper"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also  re- 
port the  production  of  the  Boleo,  Cape  Copper,  Kyshtim 
and  Katanga  companies,  whose  copper  does  not  come 
here. 

The  item  "Alaska  shipments"  gives  the  ofllcial  figure 
of  the  United  States  Department  of  Commerce.  Kenne- 
cott  production  August  to  November  was  7  018,000; 
7,100,000,  7  116,000  and  7,142,000  lb.,  respectively. 
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Cherry  Distillation  Furnace 

A  type  of  furnace  used  in  Trenton,  N.  J.,  for  the  re- 
distillation of  copper  is  shown  in  the  sketches  presented 
herewith,  which  are  sufficiently  explanatory  of  the  de- 


"^mMmmiii. 


ft.AN  A.V  S'-<"rioN.\I,   I-;I,KV.\T1()N'  l)K  I'HKItHY    l-'l'ltNATI-: 

sign  and  conitruction.  The  furnace  is  covered  by  U.  S. 
Pat.  1,231,.?30.  .lune  26,  1017,  and  was  designed  by  Ed- 
ward E.  Cherr>',  of  Trenton,  New  Jersey. 


Pipe-Bending  Device 

A  device  that  has  l)('pn  usod  with  success  for  bendinj? 
pipe  and  boiler  tubes  and  that  may  have  other  npplica 
tions  is  shown  in  the  accompanying  sketch,  described 
in  th"  Amirirnn  Marhitii.tt  by  Stephen  Jnross. 

The  iron  base  A  carries  a  pilot  roller  B  the  size  of  the 
required  bend  minus  spring-back  of  the  work.  The 
pin  C,  which  acts  as  a  fulcrum  for  B,  is  also  the  ful- 
crum for  the  lever  /).  which  carries  at  E  a  similar  roller 
to  B.  The  roller  H  is  adjustable  to  and  from  C  to 
permit  various  sizes  of  pilot  rollers  B  to  be  used.  At  F 
is  a  clamp  for  the  tube  G,  and  at  H  a  stop  for  the 
end  of  the  tube.     At  /  is  an  adjustable  stop,  as  the 


tube  will  spring  back  slightly.  If  a  different-size  circle 
is  desired,  the  roller  B  must  be  changed  accordingly. 
The  grooves  in  the  rollers  B  and  E  .should  he  turned 
about  0.010  in.  deeper  than  the  radius  of  the  pipe.  As 
the  pipe  is  only    ';  in.,  it  should  be  filled  with  fine,  dry 


00^ 


PirR-BEN'DTXC!  FIXTTRE 


sand  plugged  tight  on  the  ends,  and  heated  on  the  por- 
tion that  is  to  be  bent.  The  sand  will  help  to  retain  the 
shape  of  the  pipe  and  to  hold  the  heat  longer  for  the 
operation.    The  bend  often  can  be  made  in  one  operation, 


C^ost  of  United  Eastern  Equipment 
at  Oatman,  Ariz.* 

After  the  development  of  its  new  mine,  the  United 
Eastern  Mining  Co.,  decided  to  install  a  reduction  plant. 
The  tonnage  to  be  treated  at  the  start  was  fixed  at 
200  tons,  but,  in  view  of  the  favorable  condition  of 
the  mine,  it  was  considered  advisable  to  arrange  facili- 
ties for  increasing  the  capacity  to  400  tons.  While 
it  is  best  in  some  cases  to  adopt  a  distinct  independent 
unit  system  where  future  enlargement  is  contemplated, 
in  this  instance  the  plans  worked  oul  differently. 

A  comprehensive  idea  of  the  total  cost  of  the  in.stalla- 
tion  as  well  as  of  the  individual  departments  can  be  had 
from  the  attached  cost  distribution.  TakinT.  for  the 
liurpose  of  comparison  with  the  cost  of  o^her  cyanid" 
plants,  what  is  generally  understood  to  be  part  of  a 
milling  plant,  such  as  crushing  plant,  mill  proper,  and 
refinery,  shops,  offices,  storehouses,  assay  office,  and 
inclined  railroad  for  distributing  purposes,  and  allow- 
ing liberally  for  extending  the  cyanide  plant  to  400 
tons  capacity,  the  cost  of  the  plant  per  ton  of  ore 
treated  daily  amounts  to  $520.  This  is  a  ver>-  low 
figure  in  view  of  the  fact  that  the  mine  is  situated 
28  miles  from  the  nearest  railroad  station  and  all  the 
ruaterial  had  to  be  transported  by  motor  truck  or  wagon, 
iind  that  the  purchasing  orders  were  placed  at  a  time 
when  the  various  machines  and  materials  were  aver- 
aging at  least  Ifi'r   above  normal. 

The  compactness  of  the  plant,  including  the  principal 
departments,   such   as   crushing,    milling   and    refining. 

•Kxcpipl  from  n  pH|ir-r,  rnllll.-.l  ■  Thr  lf"ltpri  i;n-tf-rn  Mlnind 
Biid  Mllllnn  rinnl."  hy  <  "ttn  Wnrtonwollpr.  to  '?<"i;'"7'"" ''",•'"',  ''22 
|.>t.r\iarv  nipetlng  of  the  Ampilcnn   In.'tllute  of  Mining  KnRlneWS. 
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is  shown  by  comparison  with  two  other  cyanide  plants 
recently  designed  by  myself;  one  500-ton  plant  occu- 
pies 112  sq.ft.  and  one  350-ton  plant,  110  sq.ft.  per  ton 
of  ore  treated,  while  the  United  Eastern  installation  on 
a  basis  of  400  tons  covers  an  area  of  only  70  sq.ft.  per 
ton  of  ore  capacity.     The  cost  per  ton  treated  of  the 

SUMM.\RY  OF  CONSTRUCTION  COSTS  .\S  AT  .I.W     il,    111?, 
UNITED  EASTERN  PLANT 

MisceUa- 

Account  Titlr  Labor  Material         Power  npoua  Total 

Mini-; 

Headfraimv  $1,687  35  $2,480  00  $?3  75  $4,201  10 
Compressor        and 

hoist  hoiisiv  3.904   24  I Q. 7 30  42  23,634   66 
Timber        framing 

shed      ..,  340  39  835  80  1,176   19 

Blaeksmith  shop,   ,  211    57  1,644  89  1,856  46 

Changehouso  ...  699  42  1,090  84  1   00           1,791   26 

Foreman's  office. .  88  88  142.75  231   64 

Timber  yard 408  84  428  59  837  43 

Change  room,  No. 

1  shaft 79  00  118  98  197  98 

Blacksmith     shop. 

No.  I  shaft...  12  00  14  12  77    19              1U33I 
Hoist    house    and 

equipment,  No.  1 

shaft 35186  4,300  40  .               4,652  26 

Powdrr  magazine  269  62  250  80  .                  520.42 

Mill: 

Mill  proper    .  32,211    08  90,328  04     $135   81        10,864    16       133,539   09 

Crushing  plant.  2,456  50  9,504  81  14  06         11,975   37 

Coarse  ore  bins.  .  953  97  962  30  1,916  27 

Refinery 2,093  52  3,695  61  5,789    13 

Lime  house 146  32  126  22  272  54 

Miscellaneous: 

Machineshop 815  02  7,407  92  8,222  94 

Storehouse 824.74  2,266  60  3,091    34 

Transformer  house  517  64  4,109  53  4,627   17 

.\ssay  office 457  90  1,711  77  2,169  67 

Oil  house 35  50  101  61  \Z7    II 

Inclined  tramwav..  224  02  880  84  1,104  86 

Garage,  No.  I  shaft  38  00  2  35  97  25              137  60 

General  office...  .  1,215    11  5,122  99  120  00          6,458   10 

Cottages 712  05  2,477  05  3,189   10 

Blueprint  house..  28  00  59  58  87   58 

Watersystem 2,197  ?4  18,780  23  3,321    31         24,298  88 

Power  lines 610  99  432  72  6  94           1,050  65 

Local        telephone 

system 87.69  226  74              314.43 

Newroads 840.40  43  38  883.78 

Total  mining  and 

milling  plant.  .  $54,516  96    $179,277  89     $135  81    $14,535  66    $248,468  32 

500-ton  mill,  with  the  main  mill  being  constructed  of 
steel,  was  |930,  while  the  350-ton  plant  of  identical 
construction  as  the  United  Eastern  cost  $681  per  ton 
of  ore  treated.  Both  of  these  mills  are  situated  on 
branch  line  railroads  and  were  built  at  a  time  when 
prices  of  material  were  normal. 


Perpetual  Stock-Inventory  Board 

A  visible  inventory  board  that  can  be  kept  in  the 
warehouse  to  show  at  a  glance  whatever  supply  parts 
should  be.  replaced  has  been  designed  by  G.  G.  Porter, 
who  describes  the  board  in  American  Machinist,  of 
Oct.  25,  1917.  Time  is  lost  in  continually  looking  over 
cards  to  see  that  parts  which  have  dropped  below  the 
maximum  quantity  are  reordered  to  meet  requirements. 
The  accompanying  illustration  shows  the  visible  stock 
board,  which,  since  its  installation,  has  proved  a  time- 
saver.  To  economize  room  both  sides  of  the  board  are 
made  alike.  The  uprights  of  the  frame  are  made  hollow 
and  carry  counterweights.  This  allows  the  board,  which 
is  36  in.  wide  by  42  in.  high,  to  be  raised  or  lowered 
for  the  convenience  of  the  person  in  charge  of  it.  The 
center  of  the  board  is  made  of  soft  wood  and  is  covered 
on  each  side  with  hard  felt  about  11  in.  thick.  The  felt 
is  covered  with  cross-section  paper  10  to  1  in.,  on  which 
the  records  are  made.  Black  and  red  pins  are  used  to 
indicate  the  number  of  parts  on  hand,  the  position  of 
a  pin  opposite  a  part  indicating  the  number  of  those 
parts  in  finished  stock,  each  vertical  line  from  the  left 
next  to  the  part  representing  a  single  piece  up  to  100 
lines.     To  the  right,  each  vertical  line  represents  100 


finished  parts  in  stock.  The  vertical  lines  representing 
50,  100,  500,  1000,  etc.,  are  made  heavier  than  the  others. 
The  operation  of  the  device  is  as  follows:  All  parts 
that  go  into  the  manufacture  of  products,  whether  made 
in  the  shop  or  purchased  elsewhere,  are  numbered  and 
listed  on  the  board  under  the  proper  headings,  which 
also  correspond  to  the  perpetual-inventory  cards  When 
the  parts  drop  below  minimum,  the  stock  keeper  start.s 
through  a  requisition  for  another  order  and  inserts  i 
green  pin  over,  or  to  the  left  of,  the  part  name.    When 


A  TIME-S.A.VXXG  PERPETUAL  STOCK-INVEXTORV  BOARD 

the  .stock  is  out  and  the  job  started  through  the  shop, 
the  green  pin  is  moved  to  the  right  between  the  part 
name  and  number,  where  it  remains  until  the  joo  is 
completed.  A  list  is  kept  each  day  of  finished  parts  re- 
ceived into  or  delivered  from  the  finished-stock  room, 
and  from  this  list  the  next  morning  the  finished-stock 
clerk  posts  the  cards  and  changes  the  location  of  the 
pins.  Glass  doors  fitted  with  lock  and  key  protect  board 
and  protect  the  pins. 


Pebbles  for  Rearinding  Mills  at  Plymouth,  Calif.,  are  ob- 
tained from  the  tailinKs  piles  of  the  Natomas  dredges  in 
Sacramento  County.  Men  are  employed  to  sort  the  proper 
sizes  and  hardnesses,  giving  attention  to  the  symmetry  of  the 
stones — chiefly  dolomite.  (Jrindin.u'  pebbles  of  fine  quality 
are  also  found  on  the  ocean  beach  in  Santa  Barbara  Countv 
.ind  are  used  by  the  Riverside  Portland  Cement  Company. 
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I        Mining  and   Metallurgical  Machinery        | 
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Progress  in  Stfel-Pipe   Manutactiire 

Uurinjr  the   last   30  years  the   improvement    in   steel 
pipe  has  reflected  the  advance  in  metallurgical  methods 


That  the  product  has  met  this  test  is  proved  by  the 
many  instances  where  it  has  been  successfully  sub- 
jected to  unusual  strains  and  conditions. 

It  is  interesting  to  note  some  of  the  peculiar  expe- 
and  fabricating  practice.     Steel  pipe  was  first  made  in      riences  in  the  various  uses  of  steel  pipe,  which,  while 


Fis    1 — ^Xot  a  break  was  shown  op  any  of  the  2G  lengths  of  this   4-in.  casing,  completely  blown  from   a   Tixas  oil  well 


KiK  J— T"..  \r.\N!.  of  th.-  lintU)rn  l.-iigth  of  a  1m-i„  casing.  :U"  ft  Ioiik.  after  fallmu  l'3i;  ft  in  a  well  KlK  .1 — Tei.soiped 
tube  reHUltlng  when  H4"  ft  of  81-ln.  .steel  a.siiiK  fell  :;cin  ft.  In  a  well  KiK  • — .V  section  of  8-ln.  i)l|>e  subjected  to  a  twisting 
strain  of  713.000  In. -lb.     Klg.  S — A  bow-knot  made  from  pipe 


Kig.  fi — OrlglnRlly  this  mxing  wn.-  18  fl    long,  bnl   It  wn!<  reduced   to  nne-third  of  its  length   and   greatly  di.<>torted   when   subjected 

fn  iin  ex|il(isi<>n  of  170  quarts  of  nllroglyi-erine 

KXAMfl-KS   SHi>WIX<I    l<t:.MARK.\BLI':  QlAl.ITIKS  OF      Pl'MSHABILlTV   OF   >tor>i:H.\   STKKL.   PIPK 

1887,  althouKh   the  tonnage  wa.s  practically   negligible,  unusual   and  without  duplication,  demonstrate  the  ad- 

but    today    the    production    approaches    3,000.000    tons  vance   of   pre.sent-day    manufacture.      The   illustrations 

per  year.     The  many  u.se8  to  which  steel  pipe  ha.'^  b<?en  are  shown   by  the  National   Tube  Co.  as  examples  of 

put  demand  that  it  meet  the  most  rigid  retjuirements.  the  inherent  qualities  of  "punishability"  of  its  steel  pipe. 
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Fig.  1  shows  an  occurrence  at  one  of  the  Texas  oil 
wells.  The  well  was  about  2000  ft.  deep  and  the  4-in. 
casing  was  being  removed  when  gas  began  to  show. 
The  remaining  casing — 26  lengths,  or  about  500  ft. — 
was  completely  blown  from  the  well,  without  showing 
a  sign  of  a  break  on  any  of  the  26  lengths.  Fig,  2 
shows  two  views  of  the  bottom  lengths  of  a  10-in.  cas- 
ing, in  an  Oklahoma  oil  well,  after  the  casing  had  fallen 
236  ft.  The  entire  casing,  340  ft.  in  length  and  weigh- 
ing 32.5  lb.  per  ft.,  was  being  hoisted  when  the  elevator 
holding  the  casing  let  go  and  the  casing  hit  the  bottom 
of  the  well.  The  thread  protector  was  forced  over  the 
threads  and  up  over  the  pipe  12  or  13  in.  and  the  pipe 
was  bent  backward  and  inward,  but  no  fracture  was 
developed. 

The  section  of  pipe  shown  in  Fig.  3  was  machined 
to  show  three  sections  of  casing  telescoped  together 
when  a  string  of  casing  fell  to  the  bottom  of  a  well  in 
Ohio.  A  string  of  1440  ft.  of  81 -in.  steel  casing,  weigh- 
ing over  34,000  lb.,  was  being  hoisted,  when  the  en- 
tire string  fell  200  ft.  to  a  bottom  of  limestone.  The 
three  bottom  sections  were  telescoped,  one  inside  and 
one  outside,  but  with  no  sign  of  a  break  or  crack, 
and  the  exterior  apparently  shows  a  straight  length  of 
uninjured  casing. 

Fig.  4  shows  a  piece  of  8-in.  line  pipe  subjected  to  a 
twisting  strain  of  713,000  in. -lb.  This  pipe  has  a 
thickness  of  about  J  in.  and  weighs  29  lb.  per  ft.  Fig. 
5  shows  a  bow-knot  made  from  pipe.  Both  of  these  are 
laboratory  experiments,  but  demonstrate  the  remark- 
able endurance  of  steel  pipe. 

Fig.  6  shows  a  piece  of  S^-^-in.  steel  casing  originally 
18  ft.  long,  which  has  been  reduced  to  one-third  of  its 
length,  twisted  and  distorted,  but  shows  no  sign  of  frac- 
ture. The  casing  was  stuck  in  an  oil  well  in  Ohio,  and 
in  attempting  to  remove  it,  at  the  same  time  "shooting" 
the  well,  170  quarts  of  nitroglycerine  were  placed  in 
the  well  and  shot  off.  The  effect  of  the  explosion  on 
the  casing  is  shown,  the  pips  having  been  extracted 
from  the  hole  with  great  difficulty. 


Process  for  Electro-Plating  Aluminum 

The  United  Smelting  and  Aluminum  Co.,  Inc.,  New 
Haven,  Conn,  announces  that  it  has  a  patented  process 
for  electro-plating  aluminum,  which  follows  closely  the 
standard  process  of  electro-plating  other  metals,  and 
from  which  the  same  uniform  results  are  obtainable  as 
with  other  metals.  As  far  as  is  known  to  the  company, 
this  is  the  only  successful  method  whereby  aluminum 
may  be  plated  with  nickel,  silver,  copper,  etc.  The  pro- 
cess is  equally  applicable  to  pure  aluminum  in  sheets, 
rods,  wire,  tubing,  etc.,  and  to  aluminum  alloyed  with 
other  metals,  as  in  molded  or  die  castings. 

Nickel-plated  aluminum  is  strengthened  by  the  nickel, 
which  is  desirable  in  fragile  work ;  also  the  article  may 
be  firmly  soldered,  by  the  ordinary  method  of  soldering. 
The  process,  it  is  claimed,  will  be  of  great  advantage  to 
many  companies  now  making  brass  and  copper  products. 


Saltpeter  Price  Fixing  is  being  studied  by  the  Chilean 
Government  with  a  view  to  centralizing  sales  to  the  Allies 
and  munition  manufacturers.  It  is  urged  by  producers  that 
regulation  will  not  be  possible  unless  prices  of  supplies  to 
the  mines  ai-e  also  brought  under  government  control. 


General  Electric  Safety  Switch 

The  General  Electric  Co.  of  Schenectady,  N.  Y.,  first 
marketed  lever  switches  enclosed  in  safety-first  iron 
casings  a  year  ago.  The  protective  advantage  offered 
by  the  new  type  met  approval,  but  the  designing  en- 
gineers did  not  neglect  experimentation  which  might 
better  both  the  performance  and  purpose  of  the  .switches, 
and  have  now  put  on  the  market  still  another  type, 
which  is  considered  foolproof. 

The  illustration  of  the  new  switch  here  reproduced 
shows  not  only  the  exterior  protective  casing,  which  is 
of  sheet  metal,  but  also,  in  phantom,  the  working  parts 
and  the  slate  base.    The  padlock  at  the  bottom  prevents 


GEXERAL  ELKCTRIC  ENCLOSED   S.\FETY   LEVER   SWITCH 

tampering  with  the  fuses  in  the  lower  part  of  the 
switchbox  and  the  switching  lever  at  the  upper  right 
hand  side  cannot  be  closed  while  the  covering  over  the 
fuses  is  open,  and  vice  versa. 

It  was  assumed  that  this  interlocking  arrangement 
would  give  sufficient  protection,  but  new  conditions 
necessitated  further  changes.  It  was  observed  that  al- 
though one  of  two  or  three  operators  may  throw  on  the 
switch  with  perfect  safety,  he  may  at  the  same  time 
endanger  another  operator  working  on  a  machine  the 
motor  of  which  gets  its  current  through  that  switch. 
To  meet  this  condition  provision  has  been  made  for 
three  locks,  each  controlled  by  a  different  individual, 
and  all  operators  may  thus  be  kept  thoroughly  in  touch 
with  what  is  going  on.  If  required,  these  switches  will 
also  be  provided  with  spring  catches  which  must  be 
pressed  down  while  the  switching  lever  is  moved.  Both 
hands  must  thus  be  used  to  switch  the  electricity  on  or 
off  and  further  safety  is  achieved.  Modern  practice 
makes  the  use  of  this  new  switch  of  advantage  wherever 
"front-coimected"  knife  switches  are  required. 
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Events  and  Economics  of  the  War 
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On  Dec.  7  Congress  declared  that  a  state  of  war  exist.s 
between  the  United  States  and  Austria-Hungary.  Gov- 
ernment control  of  railroads  or  operation  of  the  roads 
as  a  unit  under  centralized  management  has  been  recom- 
mended by  the  Interstate  Commerce  Commission;  the 
President  is  said  to  favor  the  former,  with  actual  opera- 
tion by  the  Railroads'  War  Board.  The  War  Trade  Board 
has  published  a  list  of  firms  in  foreign  countries  trading 
with  which  is  forbidden  except  under  license.  A  reor- 
ganization of  the  Council  of  National  Defense  has  taken 
place;  the  cooperative  committees  have  been  dissolved. 
one  member  of  each  remaining  in  an  advisory  capacity 
and  as  a  Government  employee.  The  U.  S.  destroyer 
"Jacob  Jones"  was  torpedoed  in  European  waters,  about 
65  lives  being  lost.  Steps  are  being  taken  by  the  Gov- 
ernment and  by  Great  Britain  to  protect  the  Tampico 
oil  fields  in  Mexico. 

The  blowing  up  of  the  French  Line  steamship  "Mont 
Blanc,"  on  Dec.  6  at  Halifax,  caused  the  death  of  about 
2500  persons,  3000  more  being  injured  and  many  thou- 
sands left  destitute,  through  the  wrecking  of  two  square 
miles  of  the  city  by  the  concussion  and  the  fires  which 
followed. 

In  France,  by  a  surprise  counter  attack  in  the  Cam- 
brai  salient,  the  Germans  took  8000  British  prisoners 
and  recovered  part  of  the  territory  previously  lost.  In 
Italy,  in  a  renewed  offensive  on  the  Asiago  Plateau,  the 
Teutons  won  several  strong  positions  and  took  15,000 
prisoners;  the  main  lines  of  the  Italians  still  hold.  A 
revolt  headed  by  Kaledines  and  KornilolT  has  begun  in 
Ru.ssia  against  the  Bolsheviki  who  have  brought  about 
an  armistice  with  the  Germans  on  the  Russian  and  Ru- 
manian fronts.  Japanese  troops  are  reported  to  be  in 
Vladivostok  guarding  the  large  quantities  of  supplies 
stored  at  that  port.  Bulgarians  have  renewed  the  fight- 
ing in  Macedonia.  Jerusalem  has  been  captured  by  the 
British  troops  under  General  AUenby  in  Palestine. 
Ecuador  has  severed  relations  with  Germany. 


War  To  C-ost  Thirty-Six  Billions  for 
First  Two  Years 

The  cost  of  the  war  to  the  American  people,  including 
loans  to  the  Allies,  for  the  two  years  ending  June  30. 
1919,  will  be  at  least  36  billions,  according  to  the  figures 
placed  before  Congress  by  Secretary  McAdoo  upon  the 
opening  of  the  second  .session.  Estimated  receipts  for 
the  current  fi.scal  year  are  $12,.'j80,732.800.  which,  with  a 
balance  in  the  Treasury  on  June  30  la.nt  of  $1,066,983,- 
361.  makes  a  total  of  $13,647,716,161.  Most  of  the  re- 
ceipts, or  $8,686,000,000.  are  from  sale  of  bonds  and  war- 
savings  certificates;  ordinary  receipts  are  $3,886,000.- 
000,  largely  from  war  taxes;  and  the  Panama  Canal  in- 
come is  $7,000,000. 

Ordinary  disbursements  are  estimated  at  $12,316,- 
295.223;  loans  to  Allies  in  the  year  at  $6,115,000,000; 
public  debt  disbursements  at  $321,031.7.^2.  and  Panama 


Canal  expenses,  $23,593,000 ;  making  total  estimated  dis- 
bursements. $18,775,919,955. 

In  order  to  allow  for  a  balance  in  the  general  fund  of 
about  $500,000,000  on  June  30  next.  Congress  must  au- 
thorize the  raising  of  about  $5,640,000,000  additional 
funds.  This  figure,  with  the  $3,666,000,000  of  authorized 
but  unissued  Liberty  bonds,  and  $663,000,000  estimated 
receipts  from  war  savings,  makes  the  $9,969,000,000 
which  Mr.  McAdoo  believes  Americans  must  loan  the 
Government  between  now  and  June  30.  1918. 

For  the  next  fiscal  year,  ending  June  30,  1919,  the 
Secretary  estimated  receipts  at  $5,176,000,000,  and  dis- 
bursements at  $12,804,034,440.  exclusive  of  Allied  loans. 
This  makes  a  $7,627,000,000  excess  of  disbursements. 
If  the  present  rate  of  loans  to  Allies  is  continued  in  the 
1918-19  fiscal  year.  $6,000,000,000  additional  would  be 
required.  E.stimated  interest  on  bonds  to  be  issued  that 
year  is  $385,000,000,  and  estimated  e.xpense  of  floating 
the  bond  issues  $28,000,000.  Thus,  if  the  deficit  is  to  be 
met  by  bonds,  $14,040,000,000  worth  must  be  floated  be- 
tween July  1,  1918,  and  June  30,  1919,  in  addition  to  re- 
ceipts from  war  savings. 


Eastern  Roads  To  Control  Traffic 
in  Iron  and  Steel  Exports 

Control  over  the  entire  export  traffic  of  the  Eastern 
railroads  of  the  United  States  in  the  unmanufactured 
forms  of  iron  and  steel  was  on  Dec.  4,  as  a  war  emer- 
gency measure,  placed  in  the  hands  of  a  newly  appointed 
committee  of  seven  railroad  officers,  representing  the 
Atlantic  ports  from  Boston,  Mass.,  to  Norfolk,  Va. 
George  D.  Ogden,  freight  traffic  manager  of  the  Pennsyl- 
vania R.R.,  is  chairman  of  the  committee.  In  exercising 
control  of  overseas  traffic  the  committee  will  cooperate 
fully  with  the  agents  of  the  Allies  and  the  U.  S.  Govern- 
ment in  the  effort  to  .secure  the  be.st  possible  practical 
results  in  the  rail  transportation,  from  the  interior  to 
the  seaboard,  of  export  freight.  Similar  control  was  ex- 
tended to  all  export  freight,  except  Government  freight, 
on  Dec.  12.  The  committee  will  issue  permits  for 
freight  shipments  of  embargoed  articles  only  when 
ocean  engagements  with  steamship  agents  have  been 
perfected. 

Up  to  Dec.  12,  the  committee's  work  was  limited  to 
administering  the  general  embargo  on  export  iron  and 
steel  billets,  bars,  plates,  scrap  and  pig  iron  (except  for 
the  U.  S.  Government)  ordered  in  eff'ect  on  Eastern 
roads  by  the  general  operating  committee  at  Pittsburgh. 
The  necessity  for  such  an  embargo  resulted  from  the 
great  accumulation  of  the  products  specified,  which  the 
roads  have  delivered  at  the  North  Atlantic  porta,  and 
which  are  now  .stored  on  the  ground  or  in  cars  and  are 
immediately  available  for  export. 

The  general  operating  committee  has  also  decided  to 
pool  immediately  all  coal-carrying  cars  upon  the  roads 
it  represents,  and  forniallv  .-isked  the  special  committee 
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on  national  defense  of  the  American  Railway  Associa- 
tion that  immediate  authority  "be  secured  from  the 
proper  Government  representative  to  pool  the  coal-car 
equipment  of  private  owners  at  home  on  the  lines  of  the 
railroads  represented  by  this  committee,  and  establish 
a  rate  of  compensation  therefor."  This  action  was  based 
on  the  fact  that  about  80 'f  of  the  coal  mined  in  the  coun- 
try originates  on  roads  represented  by  the  committee, 
and  that  an  enormous  amount  of  shifting  can  be  elim- 
inated by  pooling  coal  cars  and  using  them  interchange- 
ably. The  new  organization  is  to  be  known  as  the  East- 
ern Railroads  Coal-Car  Pool,  with  headquarters  in  Pitts- 
burgh.    F.  G.  Minnick  will  direct  the  traffic. 


Steel  and  Copper  Men  Meet 
To  Review  Prices 

Representatives  of  the  steel  and  copper  industries 
were  invited  to  hold  conferences  with  the  War  Industries 
Board,  according  to  an  announcement  by  the  Council  of 
National  Defense,  the  steel  men  on  Monday,  Dec.  10, 
and  the  copper  men  on  Friday,  Dec.  14,  to  review  the 
prices  for  their  products  agreed  upon  through  previous 
conferences  between  the  board  and  the  industries.  At 
the  time  the  agreement  on  the  prices  now  prevailing 
was  made,  it  was  understood  that  in  the  case  of  copper 
the  price  determined  upon  would  be  subject  to  possible 
revision  at  the  expiration  of  four  months,  and  in  the 
case  of  steel  that  prices  would  be  reconsidered  for  pos- 
sible revision  prior  to  Jan.  1.  The  conferences  are  to 
be  for  the  purpose  of  carrying  out  this  understanding. 


Has  Hoover  Popular  Support  ? 

"Don't  shoot  the  performer;  he's  doing  the  best  he 
can."  That  venerable  jest  summarizes  fairly  well  the 
popular  attitude  toward  Mr.  Hoover  and  his  assistants 
in  the  gigantic  task  of  regulating  and  conserving  the 
food  supply.  What  criticism  of  him  does  appear  would 
seem  to  be,  for  the  most  part,  due  to  a  misconception  of 
the  purposes  of  food  control  and  misunderstanding  as 
to  the  powers  and  authority  given  by  Congress,  ob- 
.serves  the  New  York  Tribime.  In  a  review  of  news- 
paper criticism  throughout  the  country  on  the  subject 
of  food  control,  in  an  attempt  to  summarize  the  popu- 
lar attitude  toward  Food  Administrator  Herbert  C. 
Hoover,  the  Tribune  further  says: 

"It  seems  obvious  that  prices  must  be  high  because  of 
great  actual  shortage  of  supplies  and  because  of  ab- 
normal war  demand  which  neither  Mr.  Hoover  nor  any 
one  else  can  control.  The  approval  of  his  efforts  far  out- 
weighs any  dissatisfaction.  As  to  sugar,  for  example, 
the  Boston  Transcript  pertinently  asked  what  the  situa- 
tion would  have  been,  as  to  prices  and  supply,  if  food 
control  had  not  existed.  There  is  a  very  general  dis- 
position to  credit  Mr.  Hoover  with  a  fair  measure  of  suc- 
cess, and  to  realize  the  tremendous  difficulties  of  his  job. 
It  is  patiently  pointed  out  that  the  purpose  of  the  food 
administration  is  not  primarily  to  reduce  prices,  but  to 
conserve  the  supply  and  to  make  the  best  possible  dis- 
tribution of  it,  both  for  export  and  for  home  consump- 
tion. Moreover,  the  powers  given  by  Congress  fall  very 
far  short  of  creating  a  food  dictatorship.  Mr.  Hoover 
cannot  directly  reach  the  profiteering  retailer,  still  less 
can  he  restrain  the  careless  or  extravagant  individual 


consumer.  Nor  can  he  adequately  control  all  the  trans- 
portation system.s — and  that  would  seen  to  be  the  vitally 
weak  spot  in  the  w+iole  situation.  The  Neic  York  Herald 
expressed  this  point  succinctly  when  it  said:  'One  some- 
times wonders  why  it  is  that  complainants  against  high 
food  prices  always  take  a  fling  at  the  Food  Administra- 
tor and  pay  no  attention  to  Senator  "Jim"  Reed  and  his 
fellow  statesmen  who  prevented  Congress  giving  to  the 
Food  Administrator  the  power  which  the  critics  take 
him  to  task  for  not  exercising.' 

"It  is  a  large  contract.  Mr.  Hoover  himself  is  reported 
to  have  said  that  no  food  controller  'could  last  six 
months,'  but  judging  from  the  general  support  of  the 
press,  he  still  seems  to  have  almost  unanimous  support, 
in  so  far  as  his  plans  are  really  understood.  The  pinch 
of  actual  want,  it  is  promised,  will  eventually  convince 
every  one.  Meanwhile,  Mr.  Hoover  is  trying  to  make 
people  realize  the  facts  in  time  to  minimize  the  coming 
shortage  in  foodstuffs." 


War  Trade  Board  Issues  Blacklist  of 
Latin-American  Firms 

By  order  of  the  War  Trade  Board  American  mer- 
chants are  now  barred  from  trading  with  over  1600  firms 
in  Central  and  South  America  except  by  special  license. 
This  blacklist,  by  more  than  50^,,  duplicates  the  names 
of  Latin-American  firms  given  in  the  British  blacklist. 
The  entire  British  list,  for  all  countries,  now  includes 
6000  or  more  names.  Unlike  the  American  list,  it  pro- 
hibits absolutely  trading  with  enemy  firms,  whereas  the 
American  list  is  a  warning  against  these  firms,  the 
Trading-with-the-Enemy  Law  of  the  United  States  not 
empowering  prohibition.  The  first  American  list,  how- 
ever, constitutes  evidence,  it  is  asserted,  that  firms  men- 
tioned are  enemy  houses  or  have  enemy  connections. 
There  are  said  to  be  few,  if  any,  mistakes  in  the  list. 

Central  and  South  America  were  dealt  with  first  be- 
cause, the  board  announced,  a  large  number  of  firms  in 
the  southern  republics  have  been  actively  aiding  Ger- 
many's cause  and  financing  German  propaganda  in  the 
United  States.  All  those  named  are  charged  with  secret- 
ly or  openly  assisting  America's  enemies.  The  board  is 
now  preparing  a  classification  of  non-enemy  firms  in 
Latin-America  to  serve  American  merchants  who  are 
now  cut  off  from  trade  with  the  blacklisted  firms.  The 
board  in  preparing  this  list  will  minimize  as  far  as 
possible  inconvenience  to  American  merchants.  Care 
will  be  taken  to  determine  that  those  named  are  not  act- 
ing as  agents  for  firms  blacklisted. 


Austrian  Subjects  Must  Now  Register 
as  Enemy  Aliens 

Before  the  declaration  that  a  state  of  war  exists 
between  the  United  States  and  Austria-Hungary  the 
Department  of  Justice  began  to  plan  the  arrest  through- 
out the  country  of  scores  of  Austro-Hungarian  sub- 
jects suspected  of  being  enemy  agents.  Many  of  these 
men  have  been  under  surveillance  for  months,  but 
lack  of  definite  evidence  prevented  their  internment. 
With  the  adoption  of  the  war  resolution,  manj'  Austrian 
subjects  in  the  United  States  automatically  became  en- 
emy aliens,  amenable  to  the  President's  order  requir- 
ing registration  of  aliens  and  restricting  their  activities. 
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The  Department  of  Justice  expects  to  put  alien  regis- 
tration into  effect  within  a  few  days,  and  apply  it  at 
first  only  to  Eastern  cities,  where  the  police  will  con- 
duct registration.  The  task  will  be  three  times  greater 
than  when  planned  for  Germans  alone.  The  Depart- 
ment realizes  that  many  Austrian  subjects,  particularly 
Bohemians  and  the  Slavic  elements,  are  actually  pro- 
Ally.  According  to  statistics  of  1910  the  population 
of  the  Dual  Monarchy  consisted  of  eight  distinct  racial 
groups  in  the  following  proportion:  Germans,  12,000,- 
000;  Mag>-ars,  10,000,000;  Czechoslovaks,  8,500,000; 
South  Slavs,  5,000,000;  Poles,  5.000,000;  Little  Russians, 
4.000,000;  Rumanians,  3,250,000;  Italians,  800,000. 
Only  two  of  these  groups,  the  Germans  and  the  Magj'ars, 
are  said  to  be  in  sympathy  with  the  Central  Powers. 
The  1910  census  in  the  United  States  showed  1,670,502 
Austrians  and  Hungarians  in  the  country.  Census  of- 
ficials estimate  that  there  are  now  2,000,000  here. 

The  Alien  Property  Custodian,  A.  Mitchell  Palmer.  ha.s 
announced  that  property  of  nationals  of  Austria-Hun- 
gary will  be  safe  from  seizure.  In  his  statement  Mr. 
Palmer  said:  "Under  the  Trading  with  the  Enemy  Act 
the  test  of  enemy  character  is  one  of  residence  and  not 
nationality.  The  Alien  Property  Custodian  will  take 
into  his  possession  only  the  property  in  this  country  held 
for,  or  on  account  of,  or  for  the  benefit  of  persons  who 
are  actually  resident  within  the  enemy  territory." 


Federal  Operation  of  Railroads  if 
They  May  Not  Consolidate 

Government  operation  of  railroads  for  the  duration 
of  the  war  if  unification  of  the  transportation  systems  is 
not  permitted  by  Congress  ha.s  been  recommended  by 
the  Interstate  Commerce  Commission.  As  an  alterna- 
tive to  this,  the  commission  recommended  an  increase 
in  rates.  Government  loans  and  the  suspension  of  the 
anti-trust  and  anti-pooling  laws,  as  far  as  the  railroads 
are  concerned,  for  the  duration  of  the  war.  to  enable 
them  to  effect  a  unification  in  a  lawful  way.  After  re- 
viewing the  extraordinary  demand  on  the  railroads  dui"- 
ing  the  pa.st  year  and  the  increases  in  labor  and  mater- 
ial costs,  the  commission's  special  report  says: 

The  act  to  regulate  commerce  was  not  enacted  to  meet 
such  a  situation.  The  carriers  have  the  ri^rht  to  demand  at 
our  hand.H,  and  it  is  our  duty  to  approve,  just  and  reasonable 
ratPS  sufficient  to  yield  fair  returns  upon  the  value  of  the 
property  devoted  to  public  use  after  necessary  expenditures. 
Measured  in  dollars,  the  gross  revenues  of  the  carriers  dur- 
inir  the  past  and  current  fiscal  years  exceeded  any  in  their 
history.  But  what  the  dollar  will  buy  in  labor,  material  and 
supplies  is  substantially   less. 

We  are  sensible  of  the  vital  and  imperative  need  of  the 
hour  that  our  railroads  shall  not  be  permitted  to  become 
less  efficient  or  less  sufficient.  We  realize  the  gravity  of 
a  .serious  breakdown  of  our  transportation  facilities.  It  is 
unthinkable  that  this  breakdown  would  be  permitted  if  it 
could  be  prevented.  Increased  charges  for  carriage,  if 
found  necessary  to  take  care  of  unavoidable  increases  in 
operating  exnenses,  would  not  at  this  time  bring  new  capital 
on  reasonable  terms  in   important  sums. 

In  our  opinion,  the  situation  does  not  permit  of  tempor- 
izing. All  cneriries  must  be  devoted  to  bringing  the  war 
to  a  successful  conclusion,  and  to  that  end  it  Is  necessary 
that  our  transportation  systems  be  placed  and  kept  on  the 
plane  of  highest  efficiency.  This  can  only  be  secured  through 
unification  of  their  operation  during  the  period  of  the  war. 

If  the  unification  is  to  be  rfTerted  bv  the  carriers,  they 
should  be  enabled  to  effect  it  in  a  lawful  way.  To  that  end, 
in  our  judgment,  the  operation  of  the  anti-trust  laws,  except 
in  respect  of  consolidations  or  mergers  of  parallel  and 
competing  lines,  n'  applied  to  rail  and  water  carriers  sub- 


ject to  the  act  to  regulate  commerce  and  of  the  anti-pooling 
provision  of  Sec.  5  of  that  act,  should  be  suspended  durin<r 
the  poriod  of  the  war  and  until  further  action  by  Congress. 

In  addition  they  should  be  provided  from  the  Government 
ti'easury  with  financial  assistance  in  the  form  of  loans  or 
advances  for  capital  pui-poses  in  such  amounts,  on  such 
considerations  and  under  such  pi'ovision  of  expenditure  as 
may  be  determined  by  appi'opriate  authority. 

As  a  necessai->-  concomitant,  the  regulation  of  security 
issues  of  common  carriers  engaged  in  interstate  commerce 
should  be  vested  in  some  appropriate  body,  as  has  been 
recommended  in  our  annual  reports.  The  ritrhts  of  shippers 
for  reasonable  rates  and  nondiscriminatory  service  under 
the  present  jurisdiction  of  the  commission  need  not  be 
seriously  interfered  with  by  such  unified  control.  Some 
elastic  provision  for  establishment  of  new  routes  would 
probably  be  needed. 

If  the  other  alternative  be  adopted  and  the  President 
operates  the  railroads  as  a  unit  during  the  period  of  the 
war,  there  should  be,  in  our  opinion,  suitable  guarantee  to 
each  carrier  of  an  adequate  annual  return  for  use  of  the 
property  as  well  as  of  its  upkeep  and  maintenance  during 
operation,  with  pi-ovision  for  fair  terms  on  which  improve- 
ments and  bettemients  made  by  the  President  during  the 
period  of  his  operation  could  be  paid  for  by  the  earner  upon 
return  to  it  of  the  property  after  expiration  of  that  period. 


Billion  Dollar  Budget  for  Engineering 
in  1919  Fiscal  Year 

Engineer  operations,  including  the  equipment  of  the 
corps,  and  railroad  and  other  construction  for  the  ex- 
peditionar>'  force  in  France  will  cost  nearly  a  billion 
dollars  in  1919.  The  exact  estimate,  made  public  on 
Dec.  4  in  the  annual  report  of  Major  Gen.  William 
Black.  Chief  of  Engineers,  is  $892,000,000,  and  is  based 
on  providing  1,500,000  men  for  engineer  operations. 

Equipment  of  the  engineers  is  estimated  at  $135,000,- 
000.  For  this  work  this  year  Congress  appropriated 
$1,174,000  but  a  deficiency  of  $12,100,000  was  incurred 
in  outfitting  the  10  special  railway  regiments  alone. 
Congress  provided  $94,500,000  for  engineer  operations 
this  year,  but  deficiency  items  totaling  $186,000,000  have 
been  submitted,  the  report  says,  "for  construction  work 
to  be  accomplished  by  the  force  in  France."  The  report 
shows  that  equipment  for  70  divisions,  or  approximately 
1,000,000  men,  was  purchased  within  350  hours  after 
the  declaration  of  war,  including  8,700,000  articles, 
among  them  four  miles  of  pontoon  bridges.  Every  unit 
sent  to  France  took  its  full  engineer  equipment  with  it. 


Arthur  Koppel  First  German  Company 
To  Be  Licensed 

The  first  license  allowing  a  German-owned  concern  to 
continue  business  under  the  supervision  of  the  Alien 
Property  Custodian  was  granted  on  Dec.  6  by  the  War 
Trade  Board  to  the  Orenstein-Arthur  Koppel  Co..  Koppel. 
Penn.  A.  Mitchell  Palmer,  .Mien  Property  Custodian, 
appointed  T.  Hart  Given,  president  of  the  Farmers'  De- 
posit National  Bank  of  Pittsburgh,  a.s  his  representative 
to  direct  the  company's  operations.  The  company,  which 
is  owned  by  Gernian  capital,  is  engaged  in  the  manufac- 
ture of  industrial-transportation  equipment. 


Coal  Produdion  of  French  Mines  was  2.800,000  tons  in 
October,  according  to  a  statement  attributed  to  the  French 
Minister  of  Armaments  and  Mines  by  Courirr  dfi>  Etals 
Vnh.  Coal  is  also  heine  imported  from  England  in  large 
quantities,  so  that  n  total  of  .1,700,000  tons  will  be  available 
for  distribution.  Beeinning  with  December  the  supply  for 
home  consumption  will  be  increased  by  100,000  tons  a  month, 
according  to  expectations. 
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I  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Correspondent 

iiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiH^ 


Ask  Higher  Freights  on  Minerals 

Application  has  been  made  to  the  Interstate  Commerce 
Commission  by  carriers  to  increase  rates  on  sulphur 
from  Sulphur,  La.,  to  various  points  in  the  North  and 
East  as  well  as  to  certain  Canadian  points.  Revision 
of  rates  on  ferromanganese,  ferrosilicon,  spiegel  iron 
and  on  chrome,  magnesite  and  manganese  ores  has  been 
asked  by  Southern  carriers. 

No  Platinum  in  Adirondacks 

Efforts  are  being  made  to  interest  investors  in  the 
"platinum"  sands  of  the  Adirondack  Mountains.  Dr. 
J.  M.  Clarke,  state  geologist  of  New  York,  has  advised 
the  National  Research  Council  that  the  platinum  story 
is  a  "chestnut,  which  has  grown  exceedingly  unpalatable 
with  the  years."  While  it  is  true  that  traces  of  plati- 
num have  been  found  in  the  sands  of  northern  New 
York,  sufficient  evidence  has  been  collected  to  lead  to 
the  conviction  that  there  is  not  the  slighest  possibility 
of  working  these  sands  commercially.  Dr.  Clarke  said 
further,  "Philadelphia  has  been  the  hotbed  of  some  of 
the  worst  propaganda  regarding  gold  and  silver  in 
New  York  that  this  country  has  known,  and  I  am 
speaking  within  limitations  in  saying  that  millions 
of  dollars  have  been  wasted  upon  inve.stment  projects 
in  New  York,  floated  by  crooked  companies  claiming 
to  carry  on  their  demonstrations  right  under  the  eye 
of  the  intending  investor.  The  story  of  these  'gold 
crazes, — one  after  another,  first  on  the  east  side  of  the 
Adirondacks,  then  on  the  west  side ;  at  present  in  Herki- 
mer and  St.  Lawrence  Counties,  while  the  Lewis  County 
craze  is  not  even  yet  dead — is  a  perfectly  wicked  one 
.  .  .  .  I  have  on  my  files  the  whole  history  of 
the  transactions — sworn  affidavits  and  confessions  of 
copartners  in  these  gold  and  platinum  propaganda — 
and  I  have  been  going  through  this  thing  for  the  last 
30  years,  so  I  am  .speaking  with  some  knowledge." 


Commissions  in  Mining  Regiment 
Sought  by  Many 

Requests  in  large  numbers  are  reaching  the  War  De- 
partment for  officers'  commissions  in  the  special  mining 
regiment.  It  is  stated  officially  that  no  commissions 
will  be  granted  in  this  manner.  Maj.  0.  B.  Perry,  who 
is  directing  the  formation  of  the  regiment,  already  has 
a  list  of  more  than  40  mining  engineers  who  have  se- 
cured commissions  after  their  merit  was  thoroughly 
demonstrated  in  the  regular  officers'  training  camps. 
Many  other  names  probably  will  be  added  to  this  list, 
which  is  expected  to  be  more  than  adequate  to  furnish 
officers  for  the  units  to  be  formed  before  there  is  an  op- 
portunity to  select  those  best  qualified  from  the  ranks. 
As  enlistments  in  the  mining  regiment  may  be  made 
at  any  recruiting  station,  there  is  no  way  of  obtaining 
promptly  information  as  to  just  how  many  men  have 
enlisted.    Recruits  for  the  regiment,  however,  are  reach- 


ing Camp  Meade  at  the  rate  of  20  a  day.  At  present 
acquisitions  to  the  regiment  of  quarrymen  are  greater 
than  those  to  the  mining  regiment,  which  is  attributed 
to  the  fact,  that  many  quarries  close  down  in  winter. 


Work  of  Administering  Explosives  Act 
Now  Well  Under  Way 

Operators  from  the  Pittsburgh  district  decided  upon 
a  magazine  basis  for  issuing  explosives,  after  several 
conferences  with  officials  of  the  U.  S.  Bureau  of  Mines 
with  regard  to  the  interpretation  of  the  Explosives  Act. 
In  this  way  all  explosives  will  be  issued  to  Austrian  and 
other  workm.en  through  licensed  foremen. 

Nearly  2500  persons  have  been  vested  with  the  power 
to  issue  licenses.  Such  appointments  have  been  made  in 
all  of  the  important  mining  districts.  The  number  in 
each  county  ranges  from  one  to  20,  according  to  local 
needs  and  may  be  greatly  increased  if  necessary. 

The  preliminary  organization  for  supervising  the 
work  was  effected  by  L.  E.  Young,  of  the  University  of 
Illinois,  one  of  the  Bureau's  consulting  engineers.  This 
having  been  done,  Francis  S.  Peabody,  the  assistant 
charged  with  the  administration  of  the  act,  placed  D. 
D.  Bush  in  direct  charge  of  the  permanent  organiza- 
tion. Mr.  Peabody  has  called  in  several  volunteers  to 
assist  him.  They  are  D.  S.  Boynton,  of  the  By-Products 
Coke  Corporation,  of  Chicago;  W.  H.  Glasgow,  of  the 
H.  C.  Prick  Coke  Co.;  Daniel  Baker,  Jr.,  of  the  Standard 
Lime  and  Stone  Co.,  and  E.  A.  Orem,  of  the  DuPont 
Company. 

Inspectors  to  enforce  the  Explosives  Act  have  been 
appointed  in  43  states.  The  appointments  were  ap- 
proved by  the  President  on  Nov.  26.  The  selections 
were  made  largely  upon  the  endorsement  of  each  state's 
senators.  The  following  appointees  have  been  instructed 
to  report  to  Van.  H.  Manning,  director  of  the  U.  S. 
Bureau  of  Mines: 

Edward  L.  Shaw,  Phoenix,  Ariz.;  D.  C.  Sargent,  Cordova, 
Alaska;  Edwin  T.  Reaves,  Little  Rock.  .\rk.;  Walter  K. 
McAdory,  Birmingham,  Ala.;  .John  M.  Griffin,  Madera, 
Calif.;  Thomas  S.  Price,  Longmont,  Colo.;  James  E. 
McGann,  New  Haven,  Conn.;  Clarence  E.  Woods,  Eustis, 
Fla.;  Carlos  H.  Mason,  Atlanta,  Ga.;  Lemuel  T.  Osborn, 
Mount  Vernon,  Ind.;  John  J.  Hughes,  Council  Bluffs,  Iowa; 
Edgar  S.  Elder,  St.  Maries,  Idaho;  William  A.  Compton. 
McComb,  111.;  Thomas  S.  Rhea,  Russellville,  Ky.;  Isaac  A. 
Broussard,  Breaux,  La.;  Madison  C.  Bowler,  Minneapolis, 
Minn.;  Daniel  F.  O'Connell^'itchburg,  Mass.;  Ellis  S.  Mid- 
dleton,  Pocahontas,  Miss.;  Albert  E.  Stevenson,  Port  Huron, 
Mich.;  Walter  L.  Lampkin,  Kansas  Citv.  Mo.;  Jeremiah  W. 
Farrell,  Joliet,  Mont.;  Leon  O.  Tebbetts,  Waterville,  Maine; 
Edward  D.  Jackson,  Buffalo,  N.  Y.;  \icholas  Hughes, 
Paterson,  N.  J.;  -Andrew  W.  Bingham,  Littleton,  N.  H.; 
William  P.  Porterfield,  Fargo,  N.  D.;  Charles  F.  Clark, 
David  City,  Neb.;  Daniel  A.  McDonald,  Carthage,  .V.  C; 
William  N.  Campbell,  Medford,  Ore.;  Jasper  S.  Kinslow, 
Columbus,  Ohio;  Fred  Rains,  Muskogee,  Okla.;  John  W. 
Rittenhouse,  Scranton,  Penn.;  Francis  E.  Sullivan,  Pi-ovi- 
dence,  R.  I.;  Charles  B.  Walters,  San  Antonio,  Tex.;  Albert 
M.  Leach,  Clarksville,  Tenn.;  David  C.  Dunbar,  Salt  Lake 
City,  Utah;  Park  H.  Pollard,  Proctorsville,  Vt.;  Martin 
Williams,  Pearisburg,  Va.;  Walter  G.  Ronald,  Seattle. 
Wash.;  E.  M.  Gilkeson,  Parkersburg,  W.  Va.;  James  A. 
Beri-y.  Basin,  Wyo.;  and  William  Banks,  Columbia,  S.  C. 
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The  Taxation  Question  Again 

CONGRESS  ha.s  reassembled  in  a  different  frame  of 
mind  Its  members  have  been  among  their  con- 
stituents and  have  learned  that  they  had  no  high  opin- 
ion of  the  Congressional  efforts,  during  weary  months, 
in  drawing  a  war-tax  measure.  This  is  putting  it 
mildly.  It  would  not  be  stretching  the  truth  to  say  that 
the  members  of  Congres.  found  their  constituents  dis- 
gusted with  them.  Nor  was  this  a  futile  Wall  Street 
disgust,  but  rather  the  ire  of  the  mountains,  the  prairies 
and  the  forests.  The  West  was  vociferous  and  its  howl 
was  heard.  Therefore  Congress  returns  chastened  in 
spirit  and  pathetically  making  excuses  for  itself. 

One  leader  says  apologetically  that  this  was  a  piece 
of  pioneering  legislation,  wherefore  mistakes  were  bound 
to  be  made,  but  of  course  would  be  corrected.  He  over- 
looked that  intelligent  citizens  would  tell  him  that  there 
was  no  need  to  do  pioneering  in  fields  that  Great  Britain 
had  already  explored,  concerning  which  economists, 
financier^-,  and  the  pre.ss  gave  clear  advice  during  the 
debates.  Senator  Simmons  preposterously  says  that 
Congress  was  guided  by  the  Treasury  Department. 
wherefore  the  faults  of  the  law  ought  not  to  be  charged 
to  Congress,  although  how  he  can  say  such  a  thing  with 
a  straight  face  we  do  not  know,  unless  politicians  lack 
the  common  sense  of  humor. 

Everybody  knows,  as  Professor  Taussig,  of  the  Tariff 
Board,  says,  that  after  Congress  had  discussed  the  rev- 
enue bill  for  six  months  it  was  redrawn  in  a  fortnight 
by  "a  group  of  eight  men,  already  wearied  by  a  trying 
.session  .^nd  now  compelled  to  work  under  high  pres- 
sure," and  their  draft  was  enacted  by  Congress  after  a 
day  or  twc  of  perfunctory  debate.  The  conference  com- 
mittee had  tried  to  compromise  between  two  antagonistic 
and  irreconcilable  principle.s — one  being  the  simple  tax- 
ation of  war  profits  as  proposed  by  the  Senate  and  the 
other  the  taxation  of  the  profits  of  capital  in  excess  of 
a  given  percentage — and  naturally  produced  a  hodge- 
podge.   Senator  Smoot  is  now  outspoken  in  saying: 

What  the  country  needs  and  is  going  to  demand  is  a 
revenue  law  that  will  clearly  define  precisely  what  taxes 
lire  to  be  exacted.  Nothing  more  grotesque  ha.s  ever  been 
passed  by  Congress  than  the  excess-profits  tax  in  the  War 
Revenue  Law.  Not  one  corporation  in  the  country  is  exactly 
sure  how  the  tax  is  to  be  applied.  And  the  Treasury  is 
unable  to  give  any  interpretation  that  helps  them. 

Congress  ought  not  hesitate  uf^drr  this  situation  to  repeal 
the  entire  law,  and,  along  with  it,  the  revenue  law  of  1!)U;, 
which  puts  surtaxes  on  incomes  of  individuals  and  cor- 
porations beyond  those  already  existing.  The  whole  problem 
of  taxing  corporations  and  individual;-,  has  been  hoptlessly 
muddled,  and  Congress  mieht  as  well  get  down  to  facts  and 
pa.is  legisl.Ttion  that  will  remedy  the  difficulty. 

We  need  a  revenue  law  written  in  the  simplest  language 
and  in  half  the  words  used  in  the  War  Revenue  Law.  We 
want  a  law  that  will  show  individuals  iind  corporations 
exactly  what  they  have  to  pay.  It  is  not  that  corporations 
kick  against  p.-iyinit  a  war  tax,  but  that  they  do  not  know 
what  they  are  required  to  pay  that  has  made  the  War 
Revenue  Law  useless. 

Out  of  the  chaos  that  now  prevails  over  the  War  Revenue 
Law.  Congress  rnn,  with  little  delay,  frame  a  bill  that  will 
meet  all  the  renuirrments.  yielding  as  much   revenue,  put- 


ting a  heavy  tax  on  excess  war  profits,  and  maintaining,  as 
far  as  is  desirable,  all  the  virtues  of  the  pressnt  measure. 

W«  agree  fully  with  Senator  Smoot  in  principle,  but 
we  are  not  sure  that  an  absolute  repeal  of  the  present 
law  will  be  advisable,  lest  we  might  get  something 
worse.  If  there  were  a  scientific  reframing  of  this 
great  reverue  measure  there  should  be  as  heavy  taxation 
of  war  profits  as  was  contemplated  in  the  present  meas- 
ure, but  no  heavier;  an  easing  of  the  present  burden 
on  capital  that  is  not  realizing  war  profits;  and  the  rais- 
ing of  more  money  by  consumption  taxes,  allowing  for 
the  checking  of  consumption  of  those  things  that  it  is 
desirable  to  check.  But  Congress  has  heretofore  ex- 
hibited a  great  aversion  to  consumption  taxes.  Recog- 
nizing that  and  not  hoping  for  a  change  of  mind,  the 
present  law  has  many  good  features  that  mighi  best 
not  be  exposed  to  further  tinkering,  and  the  repeal  may 
well  be  confined  to  the  war-profits  section. 

In  that  there  ought  certainly  to  be  a  removal  of  the 
iniquitous  8'^c  additional  tax  on  earned  incomes  of 
individuals  and  partnerships,  a  sweeping  away  of  the 
second-class  postal  rate  atrocity,  and  an  explicit  provi- 
sion of  how  the  war  profits  of  corporations  are  to  be 
taxed. 

With  respect  to  the  last  matter,  mining  companies 
were  badly  hit  by  the  present  law.  and  many  of  them 
inequitably  and  unjustly.  The  American  Mining  Con- 
gress recently  filed  an  interesting  brief  on  this  subject 
with  the  Bureau  of  Internal  Revenue,  and  the  porphyry 
copper  companies  have  also  filed  a  brief.  ver>-  illuminat- 
ing, that  we  are  publishing  in  this  issue.  Both  of  these 
briefs  introduce  some  novel  points  for  discussion  and 
suggest  proper  amendments  of  the  present  law.  How- 
ever, the  return  of  Congress  in  its  present  frame  of 
mind  has  rather  taken  the  wind  out  of  the  sails  of  this 
movement.  If  it  were  to  be  merely  a  matter  of  cor- 
recting the  present  law,  suggestions  would  be  in  order. 
But  if  there  develop  a  strong  movement  to  repeal  the 
whole  thing  and  substitute  a  different  principle,  such  as 
that  of  the  original  Senate  bill,  the  definitions  of  capi- 
tal and  earned  surplus  might  cea.se  to  be  matters  of 
interest.    As  to  this  we  must  wait  and  see. 


C>urtailment  of  Lead  ('onsuniption 

THE  itport  (if  the  U.  S.  Cieological  Survey  showing 
that  the  production  of  white  lead  in  1916  was  only 
129,000  tons,  compared  with  156,000  tons  in  1915. 
illustrates  the  remarkable  extent  to  which  the  consump- 
tion of  lead  pignu-nt  was  curtailed  hy  the  higher  price 
for  pig  lead. 

In  1916  pig  lead  averaged  6.858c.  per  lb.  at  New  York, 
against  4  628c.  in  1915.  In  1915  dry  white  lead  opened 
at  5c..  advanced  to  71c.  about  the  middle  of  the  year, 
and  clo.se('  at  6'c.  In  1916  the  price  advanced  .steadily 
up  to  Mhi.  17.  when  it  was  fixed  at  S.'c.  where  it  re- 
mained during  the  rest  of  the  year.  In  June.  1917,  it 
rose  to  11  'ic.  but  suh.sequently  was  reduced  to  9c. 
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The  stitistics  for  1917,  when  they  are  available,  will 
probably  show  that  there  was  a  further  contraction  in 
the  consumption  of  lead  for  painting.  That  this  con- 
traction has  not  been  due  to  the  headway  gained  by 
other  white  pigments  at  the  expense  of  lead  is  shown 
from  the  fact  that  the  combined  production  of  sublimed 
lead,  zinc  oxide  and  leaded  zinc  oxide  was  135,606  tons 
in  1916,  against  141,383  tons  in  1915.  Lithopone, 
which  is  used  for  special  purposes,  was  the  only  white 
pigment  to  show  an  increase  in  1916;  the  output  of 
this  having  been  51,291  short  tons,  as  compared  with 
46,494  in  the  previous  year. 

Verily,  the  law  of  supply  and  demand  does  operate, 
even  under  the  conditions  of  world-wide  war. 


The  Federal  Trade  Commission 

THE  Federal  Trade  Commission  is  still  studying  the 
cost  of  production  of  metals  and  minerals.  It  does 
not  matter  to  it  that  it  was  publicly  discredited  respect- 
ing its  diagnosis  of  the  cost  of  producing  coal,  or  that 
it  was  privately  recognized  that  its  opinions  respecting 
the  cost  of  producing  copper  exhibited  pitiable  misun- 
derstanding. Its  "experts"  still  haunt  the  offices  of 
metallurgical  companies,  without  bothering  anybody 
except  the  accountants,  who  throw  up  their  hands  in 
despair.  They  might  as  well  explain  things  to  the  spar- 
rows that  chatter  outside  the  windows.  After  one  flock 
of  "experts"  has  disappeared  another  one  comes. 

About  the  time  they  are  ready  to  report,  conditions 
will  have  changed  so  that  cost  of  production  may  be 
very  different  from  what  it  was  previously.  This  will 
give  the  "experts"  an  opportunity  to  begin  all  over 
again.  For  the  endless  job  that  so  satisfies  the  soul 
of  the  bureaucrat  these  have  found  the  ideal  way  of 
keeping  busy. 

But  how  about  winning  the  war?  We  have  heard  that 
in  the  Army  and  Navy  and  other  working  departments 
there  is  a  dearth  of  clerks  and  typists.  Why  do  not  they 
commandeer  them  from  the  Federal  Trade  Commission? 
Moreover,  if  the  offices  of  this  commission  were  vacated 
Inhere  would  thus  become  available  a  good  many  rooms 
^at  also  are  much  needed  in  Washington. 


The  Institution  of  Mining  and 
Metallurgy 

THE  Institution  of  Mining  and  Metallurgy  has  just 
issued  what  is  at  the  same  time  a  glorious  and  a  sor- 
rowful bulletin.  It  is  devoted  to  a  list  of  the  members 
serving  with  His  Majesty's  forces,  according  to  informa- 
tion up  to  Oct.  20,  1917;  but  the  names  of  members  who 
have  served  and  who  have  been  invalided  out  of  the 
forces  are  not  included  in  the  list.  Even  with  such 
exclusion,  it  appears  that  out  of  members,  associates 
and  students  numbering  2374,  according  to  the  Insti- 
tution's list  of  March,  1916,  there  are  enrolled  682  as 
being  now  in  service.  This  is  the  glorious  part  of  the 
record.  It  is  something  wherein  the  Institution  of  Min- 
ing and  Metallurgy,  and  Great  Britain  and  the  Colonies 
may  feel  the  deepest  pride.  To  have  nearly  one-third 
of  the  membership  of  such  an  organization  in  military 
service!  The  sorrowful  part  is  that  since  the  beginning 
of  the  war,  78  of  its  members,  associates  and  students 
have  been  killed  or  have  died  of  wounds.     The  honor 


roll  of  the  Institution  of  Mining  and  Metallurgy  is  a 
laright  one. 

The  members  of  the  Institution  are  giving  a  remark- 
ably good  account  of  themselves  in  high-explosive  fac- 
tory production  and  management,  in  aeroplane  work,  in 
the  conservation  and  increasing  of  mineral  supplies,  in- 
cluding petroleum;  in  defeating  the  submarine  menace, 
in  artillery  service,  and  in  tunneling  operations  at  the 
front.  It  is  said  that  the  Institution  has  supplied  up- 
ward of  200  officers  to  the  corps  oi  sappers  and  miners. 


Will  America  Learn  To  Be  Thrifty  ? 

««T SUPPOSE  not  many  fortunate  by-products  can  come 
X  of  a  war,"  said  President  Wilson,  Nov.  16,  "but  if 
this  country  can  learn  something  about  saving  out  of 
the  war,  it  will  be  worth  the  cost  of  the  war;  I  mean 
the  literal  cost  of  it  in  money  and  resources." 

American  people  have  been  notoriously  the  most 
wasteful  of  all  civilized  peoples.  For  many  years  thrift 
has  been  preached  but  it  has  not  been  practiced.  Neces- 
sity may  now  effect  what  advice  would  not.  We  be- 
lieve that  the  President  is  correct;  that  we  can  save 
enough  in  a  relatively  few  years  to  pay  the  cost  of  the 
war,  enormous  though  it  be,  and  after  that  the  nation 
may  become  richer  than  ever. 

Interesting  reports  come  from  certain  of  the  coal  and 
iron  regions,  especially   in  the  vicinity  of  Pittsburgh,     ' 
operators  stating  that  they  observe  a  better  performance    • ' 
of  work  per  man  than  was  recently  the  case.     The  im-    ■ ' 
provement    is    attributed    largely    to    the    men    having 
bought  Liberty  bonds  on  the  installment  plan.    Men  who 
formerly  worked  only  enough  to  meet  their  living  re- 
quirements have  been  stimulated  to  earn  more  money 
in  order  to  meet  what  is  due  on  the  bonds  for  which 
they  have  subscribed.     If   such  a  stimulus  should  be- 
come general  among  workers  in  all  parts  of  the  coun- 
try, the  results  would  be  marvelous. 


Copper  After  the  War 

NORMAN  HAPGOOD,  whose  letters  from  London 
and  Paris,  have  been  a  feature  in  the  Evening  Post, 
refers  in  a  recent  communication  to  discussions  among 
French  experts  respecting  industrial  regeneration  after 
the  war.  They  put  the  greatest  emphasis  upon  the  de- 
velopment of  F'rench  iron-ore  and  water-power  re- 
sources.    Mr.  Hapgood  wrote  as  follows : 

Germany,  thus  troubled  by  the  future,  looks  critically  at 
the  resources  of  France,  whose  strength  she  had  planned  to 
shatter.  A  German  expert  estimates  that  Fi'ance  contains 
three  and  a  third  times  as  much  iron  as  Germany,  althouarh 
the  great  beds  of  Normandy  are  not  yet  fully  developed. 
The  German  seizure  of  the  iron  manufacturing  region  of 
northern  France  would  have  ended  the  war  and  allowed 
Germany  to  annex  that  whole  region  had  not  England  sent 
to  France  the  steel  that  enabled  her  to  hold  out;  and  it  has 
been  freely  admitted  in  Germany  that  she  could  not  have 
long  continued  the  war  without  the  seizure  of  this  region. 

Germany,  weak  in  iron,  contains  en  the  other  hand  far 
more  coal  than  France,  and  there  is  a  German  proverb  that 
says  "iron  runs  toward  coal."  In  other  v%ords,  great  metal 
works  tend  to  be  developed  less  in  iron  districts  than  in 
coal  districts.  Hence  part  of  the  bitterness  of  the  fighting 
about  the  Franco-Germany  boundary,  with  its  immense  coal 
implications.  Thus  here  again  we  come  around  to  the  hero 
of  this  article,  water  power.  If  France  is  rich  in  iron  and 
poor  in  real  coal,  we  see  still  more  clearly  how  her  industrial 
future  depends  on  the  development  of  her  white  coal. 

That  there  will  be  a  greatly  increased  use  of  hydro- 
electric power  immediately  after  the  war,  not  only  in 
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France  but  also  in  every  civilized  country  that  possesses 
water  falls,  is  a  plau.sible  forecast.  The  shortage  of 
labor  wherefrom  we  now  suffer  is  bound  to  continue  and 
the  deficiency  must  be  offset  by  increased  mechanicaliza- 
tion.  Electrification,  taking  the  place  of  thousands  of 
coal  miners  and  of  railway  cars,  is  one  of  th3  major 
ways  in  which  that  may  be  done.  Therefore  we  may 
reasonably  expect  that  it  will  be  done.  But  electrifica- 
tion means  the  use  of  copper,  which  is  of  interest  to 
the  producer  of  copper. 


The  Journal  acknowledges  receipt  of  a  copy  of  the 
house  organ  of  Arthur  U.  Little,  Inc.,  chemical  engi- 
neers and  managers,  of  Cambridge,  Mass.  It  is  felici- 
tously named  The  Little  Journal  and  discusses  in  an  in- 
teresting manner  many  subjects  of  importance  to  chem- 
ical engineers,  the  mining  industry  and  the  public. 

The  following  comes  from  Bi.sbee:  A  big  raw-boned 
Te.xas  cowpuncher  applied  for  work  at  the  C.  &  H.  and 
was  given  a  job  as  mucker  on  the  1800  level  at  the 
Junction  mine.  During  his  first  morning  out  he  came 
across  a  long  black  spit-fuse  in  the  muck  pile.  After 
carefully  sizing  it  up,  he  was  heard  to  remark,  "My 
Gawd,  I  never  "spected  to  find  roots  so  deep  in  the 
earth  as  this." 


Robert  Safford  Towne,  who  died  on  Aug.  3,  1916,  left 
an  e.state  that  has  ju.st  been  appraised  at  |2,419,991. 
Mr.  Towne  was  in  later  years  mainly  engaged  in  min- 
ing in  Mexico.  Besides  his  numerous  mining  enter- 
prises, such  as  Cia.  Metalurgica  Mexicana,  Teziutlan 
Copper,  Fresnillo  Mines,  and  the  San  Luis  Potosi 
smeltery,  he  was  president  of  the  Mexican  Northern  Ry. 


The  concluding  remarks  of  H.  W.  Garrod,  of  the  Brit- 
ish special  labor  mission,  in  summing  up  his  observa- 
tions of  labor  conditions  in  this  country,  are  very  much 
to  the  point  if  we  are  going  to  bring  this  war  to  a  .suc- 
cessful close.  He  said:  "I  will  just  add  one  other  word, 
if  I  may,  which  I  hope  won't  be  taken  as  being  any- 
thing in  the  nature  of  advice  or  criticism.  Since  we 
have  been  in  this  country,  a  period  now  of  nearly  10 
weeks,  we  have  been  witnesses  from  a  distance  of  a 
very  considerable  number  of  trade  disputes  which  have 
been,  so  far  as  we  could  judge,  serious,  and  in  some 
cases,  prolonged.  But  what  I  want  to  say  is  that  if 
one-eighth — I  think  that  is  no  exaggeration — of  the 
indu.strial  troubles  which  we  have  witnessed  in  this 
country  in  the  last  two  months  had  taken  place  in  Eng- 
land, over  the  whole  period  of  the  last  two  years,  we 
should  long  ago  have  been  compelled  in  England  to 
sue  for  disgraceful  peace.  That,  I  think,  gentlemen,  is 
a  serious  and  solemnizing  reflection,  and  I  want  to  leave 
it  to  you  without  comment." 


The  identification  tag  worn  by  every  man  on  Uncle 
Sam's  warships  is  made  of  monel  metal,  an  alloy  into 
which  nickel  and  copper  both  enter.  "Monel  metal," 
continues  the  Unscientific  American,  "is  obtained  in 
Colorado  and  is  furnished  to  the  United  States  by  .sev- 


eral firms."  As  a  matter  of  fact,  it  may  be  mentioned 
that  monel  metal  is  the  natural  alloy  obtained  in  the 
reduction  of  the  Sudbury,  Ont.,  copper-nickel  ore  and  is 
produced  at  the  Orford  Copper  Co.'s  (International 
Nickel)  works  on  Constable  Hook  in  New  York  Harbor. 
Aside  from  these  facts,  what  our  contemporary  has  to 
say  may  be  true  and  is  interesting.  "The  distinguishing 
characteristics  of  monel  metal,  as  far  as  its  use  in  these 
identification  tags  is  concerned,  are  its  high  melting 
point — 3840  F. — and  the  fact  that  it  is  unaffected  by 
the  corrosive  action  of  sea  water.  The  metal  tags  are 
small,  measuring  in  oval  shape  11  by  IJ  in.  They  are 
perforated  at  one  end,  so  that  they  can  be  suspended 
from  the  neck  by  a  wire  braid,  also  of  monel  metal, 
whxh.  in  turn,  is  incased  in  a  cotton  covering.  On  one 
side  of  these  tags,  when  finished,  appear  the  name  and 
initials  of  the  owner,  the  month,  day  and  year  of  en- 
listment and  month,  day  and  year  of  birth.  'U.  S.  N.'  is 
added,  and  when  the  owner  is  an  officer  his  rank  and 
date  of  appointment.  On  the  other  side  appears  his 
'natural  signature' — that  is,  a  print  from  his  right  in- 
dex finger.  These  marks  and  letters  are  in  raised  metal, 
and  are  indestructible,  except  by  such  means  as  a  file 
or  hammering." 


America's  war  aim  is  now  "disclosed"  by  the  Vos- 
sische  Zeitung  of  Berlin.  It  is  alleged  to  be  the  ac- 
quisition of  Alsace-Lorraine's  potash  deposits.  The 
correspondent  to  the  New  York  Times  at  the  Hague  on 
Nov.  25  cabled  the  substance  of  an  editorial  in  the  Ber- 
lin paper  which  "admits  that  the  iron-ore  districts  of 
Diedenhofen,  with  that  of  Briey-Longwy-Nancy-Calva- 
dos,  would  make  France  the  richest  iron  country  in 
Europe,  but  insists  that  the  potash  deposits  between 
Miilhausen  and  Zinheim  are  the  question  of  the  hour." 
It  is  unnecessary,  says  the  paper,  to  cite  Germany's  un- 
willingness to  give  up  one  square  yard  of  the  German 
Lorraine  iron-ore  districts,  as  these  are  imperative  for 
Germany,  industrially  and  agriculturally.  The  Alsace 
potash  deposits,  it  proceeds  to  say,  represent  another 
economic  phase  of  the  situation,  and  many  persons  are 
ignorant  of  the  fact  that  whereas  coal  and  iron  are  the 
basis  for  industrial  development  potash  is  the  "third 
trump"  after  the  war.  The  paper  asserts  that,  while  the 
American  troops  are  now  on  a  'quiet  part  of  the  front,' 
it  is  to  be  expected  that  they  will  soon  be  moved  to 
Sundgau,  on  the  Rhine-Rhone  canal,  in  order  to  claim 
the  potash  deposits  at  present  in  German  hands.  It 
is  alleged  that  Americans  are  even  capitalizing  a 
scheme  for  enlarging  the  canal  from  Miilhausen  to 
Marseilles  in  order  to  facilitate  the  transportation  of 
potash  to  that  port,  and  that  immediately  after  the  con- 
clusion of  peace  some  German  potash  deposits  are  to 
be  claimed  as  natural  compensation  owing  to  the  fact 
that  the  French  works  have  been  destroyed  by  fire.  But. 
it  says,  "Nothing  must  be  given  away,  and  only  step 
by  step  .shall  we  deliver  potash  to  neutrals  and.  after 
the  war,  to  enemies.  But  neutrals  and  enemies  will 
need  increasing  quantities  of  potash  at  the  conclusion 
of  peace,  as  the  soil  becomes  poor.  Grain  crops  have 
almost  disappeared,  Australia  excepted,  and  cotton  crops 
have  greatly  decreased.  If  they  refuse  us  raw  materials 
we  will  revenge  ourselves  on  the  enemy's  agriculture." 
The  paper  concludes  with  a  warning  that,  to  achieve  this 
aim,  Germany's  potash  monopoly  must  remain  intact. 
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388.644 

589.738 

4,887.604 

4.479,056 

55,493.100 

77,870.553 

30.384.486 

39.126.324 

507.026 

552.228 

8,708 

26.997 

196,640 

548.803 

822 

918 

8.665 

28.088 

21.033 

29.932 

74.961.075 

74,414.802 

204.000 

278.000 

250 

(6) 

U.  S.  Mineral  Production  in 
1915  and  1916 

Production  of  minerals  in  the  United  States  for  1915 
and  1916  has  been  tabulated  by  the  U.  S.  Geological  Sur- 
vey as  shown  herewith,  the  figures  being  subject  to  final 

U    .S    MINERAL  OUTPUT.    1915  AND    1916 

1915  1916 

Product  Quantity  Quantity 

Metallic; 

Alun>inum,  (dollars) '^■^????°  "■'SS'SJS 

Antimonial  lead,  short  tons  23.224  24.038 

Antimony,  short  tons  (2.000  pounds)  ,„3-'??  '"',,=  ,nn 

Bauxite,  long  tons  (2,240  pounds)  ^"■?f  1  f^cl?? 

Cadmium,  pounds  ''1. 415  135.212 

Chromic  iron  ore,  lone  tons 3.281  47.035 

&;p''o°4ds      .  ."^ '-88.009.527       ..927.850,548 

Ferroalloys,  long  tons 

Gold,  troy  ounces   

Iron; 
Ore.  long  tons 
Pig.  long  tons 
Lead  (refined),  short  tons 
Manganese  ore,  long  tons 
Manganifcrous  ore,  long  tons 

Nickel,  short  tons 

Platinum  and  allied  metals,  troy 

Quicksilver,  flasks  ( 75  pounds  net) 

Silver,  troy  ounces      

Tin  ( metallic  equivalent) .  pounds     

Titanium  ore  (rutile) .  short  tons 

Tungsten  ore  (60  p-r  cent,  concentrates),  short 

tons  - 

Uranium  and|v3nadium  minerals  (dollars) 

Zinc,  short  tons  

NonmetalUc: 

Arsenious  oxide,  short  tons  5,498  5.986 

Asbestos,  short  tons  

Asphalt,  short  tons     

Barytes  (crude),  short  tons  

Borax  (crude),  short  tons  

Bromine,  pounds  

Calcium  chloride,  short  tons 

Cement,  barrels  (380  pounds  net) 

Clay; 

Products  ( dollars) 

R^w,  short  tons     ....    

Coal; 

Bituminous,  short  tons      

Pennsylvania  anthracite,  long  tons 

Coke,  siiort  tons  ■ 

Diatomaceous     (infusorial)     earth     and    tnpoll 

(dollars)      

Emery,  short  tons 

Feldspar,  short  tons 

Fiuospar,  short  tons 

Fuller's  earth,  short  tons 

Garnet  for  abrasive  purposes,  short  tons 

Gems  and  precious  stones  (dollars)  . 

Graphite; 

Amorphous,  short  tons '■ '° 

Cr\-stalline,  pounds   

Grindstones  and  pulpstones  (dollars) 

Gypsum,  short  tons    

Lime,  short  tons    

Magnesite  (crude),  short  tons     .... 
Mica; 

Scrap,  short  tons ... 

Sheet,  pounds 

Millstones  (dollars)      .... 
Mineral  pairits: 

Natural  pigments,  short  tons       ... 

Zinc  and  lead  pigments,  short  tons 
Mineral  waters,  gallons  sold 

Natural  gas  (dollars)      

Natural-gas  gasoline,  gallons      

(Oilstones,  etc.  (dollars) 

Peat  (dollars) 

Petroleum,  barrels  (42  gallons)       . 

Phosphate  rock,  long  tons. . 

Potash  (K,0),  short  tons 

Pumice,  short  tons 

Pyrite,  long  tons 
Salt,  short  tons 

^Glass  short  tons  1.884.044  2.018.317 

Molding,  building,  etc..  and  gravel,  short  tons  'f.''?'?^?  *?-57^nij 

Sand-lime  brick  (dollars) '•?HS=  ^'lAll 

.Silica  (quartz),  short  tons   l[lo,\  =  ,?«  sIt 

Slate  (dollars) 7l'?q??l^  7Q  n4?M9 

Stone  (dollars) 74.595.352  79,041.699 

Sulphur.  long  tons   ■  ''*  ^^' 

Sulphuric  and  (6D»  Baume)   from  copper  and  ,..„.,„  ,>,,  „«  IRO 

zmc  smelters,  short  tons     -  (/)904,653  (/)  1,069,589 

Talc  and  soapstone  (exclusive  of  fibrous  talc),  „„  ,„  i.mie 

short  tons 9».o"  'll-Ul 

Talc,  fibrous,  short  tons     ^  88,214  93,235 

Thorium  minerals  (monazlte),  pounds  >6,UUU  3/,o/i 

a  Figures  not  yet  available.    Estimate  of  value  included  under  "Unspecified." 

6  Figures  not  yet  available. 

r  Canvass  discontinued. 

d  Not  available. 

e  Not  specified.                                            „„.  .     ..^.,     ,  -j 

/•Includes  59,189  tons  in  1915  and  92,802  tons  in  1916  of  stronger  acid,  re- 
ported as  oleum,  etc..  not  converted  to  60'  Baume. 

revision.      The   value   of   the  production    in    1916   was 
$3,515,339,409,  comparing  with  $2,397,335,050  in  1915. 


2,332        5,200 
693,750     (d) 
458.135       563,451 


1.731  1.479 

740.254  786.811 

108.547  221.952 

67.003  10J.525 

855.857  688,260 

20.535  26.062 
87.685.222     95,394.433 


442.624,426  502,519.682 

79.459.876  78.195.083 

41,581.150  54,533.585 

157.474  241.553 

3,063  15.282 

105.118  132.681 

136.941  155,735 

47.901  67.822 

4,301  6,171 

170.431  217.793 


2.522 

7.074.370  10.931.989 

648.479  766.140 

2,447.611  2,757,730 

3.622.810  4,083,803 

30.499  154,974 

3.959  4.433 

553,821  865,863 

5?, 480  44.559 

57,442  (c) 

141,383  135,606 

52.113.503  55.928.461 

101.312.381  120,227,468 

65,364,665  103,492,689 

115.175  154.573 

288.537  369.104 

281.104.104  300.767.158 

1.835.667  1,982.385 

(d)  9.720 

27.708  33,320 

394.124  423,555 

5,352.409  5,362.905 


This,  of  course,  may  not  represent  so  great  an  increase 
in  actual  quantity,  owing  to  the  fluctuation  and  general- 
ly advancing  price  of  many  of  the  minerals,  and  atten- 
tion is  directed  to  the  fact  that  a  complete  record  of 
mineral  production  of  1916  has  not  been  possible.  The 
value  of  the  nonmetallic  products  reported  in  1916  was 
$1,878,507,232  and  of  the  metallic  products  $1,621,832,- 
177,  the  remaining  $lo,000,000  being  un.specified. 

Budget  Increased  for  Next  Fiscal  Year 
for  Government  Mining  Bureaus 

An  increase  of  $100,000  for  mineral  mining  investi- 
gations is  asked  of  Congress,  This  would  bring  the 
total  appropriation  for  this  purpose  to  $200,000  for  the 
coming  fiscal  year.  This  money  is  to  be  expended  for 
the  following  purposes: 

For  inquiries  and  scientific  and  technologic  investigations 
concerning  the  mining',  preparation,  treatment  and  utiliza- 
tion of  ores  and  other  mineral  substances,  with  a  view  to 
improving  health  conditions  and  increasing  safety,  effi- 
ciency, economic  development  and  consei-ving  resources 
through  the  prevention  of  waste  in  the  mining,  quaiTying, 
metallurgical  and  other  mineral  industries;  to  inquire  into 
the  economic  conditions  affecting  these  industries;  and  in- 
cluding all  equipment,  supplies,  expenses  of  travel  and 
subsistence.  No  part  of  the  appropriation  may  be  used  for 
investigation  in  behalf  of  any  private  party. 

The  increase  is  needed  largely  to  cover  salaries  for 
mining  and  metallurgical  engineers  and  technologists, 
who  have  been  added  to  the  staff  of  the  U.  S.  Bureau  of 
Mines  to  handle  war  work.  Expenses  of  conducting 
mining-experiment  stations  are  increased  $75,000,  due 
to  the  establishment  of  three  additional  stations,  $225,- 
000  being  the  total  to  be  expended  during  the  next  fiscal 
year.  The  total  appropriation  asked  for  the  Bureau 
for  the  next  fiscal  year  is  $1,984,377,  that  for  the  cur- 
rent year  being  $1,071,820.  A  much  greater  sum,  how- 
ever, is  being  expended  by  it,  due  to  the  war  work  it  is 
conducting  for  other  departments,  which  furnish  the 
necessary  funds  from  their  owii  appropriations. 

Estimates  of  the  amount  needed  to  maintain  the  U.  S. 
Geological  Survey  during  the  coming  fiscal  year  are 
$1,720,520,  which  is  $170,000  greater  than  for  the  cur- 
rent year.  An  additional  $20,000  is  asked  for  research 
to  determine  geological  conditions  favorable  to  the  pres- 
ence of  potash,  bringing  the  total  for  this  work  to  $60,- 
000,  The  remainder  of  the  increase  includes  $50,000 
for  geological  surveys,  $50,000  for  mineral  resource 
work  and  $50,000  for  land  classification. 


Engineers  To  Raise  New  Regiment 

The  American  Society  of  Mechanical  Engineers  will 
recruit  a  regiment  of  2000  engineers  for  service  with 
the  American  expeditionary  forces  in  France,  according 
to  an  announcement  by  Calvin  W.  Rice,  secretarj',  at  the 
Society's  38th  Annual  Convention  held  in  New  York 
last  week.  Mr.  Rice  said  that  the  regiment  which  the 
society  recruited  at  the  beginning  of  the  war,  1160 
strong,  and  sent  to  Europe  had  more  than  taken  its 
share  in  the  honors  which  American  engineers  were  re- 
ceiving abroad.  He  said  that  in  the  present  crisis  it 
was  felt  that  the  mechanical  engineers  should  not  be 
backward  in  coming  to  the  aid  of  the  Government,  and 
he  asked  for  a  $10,000  fund  from  the  society  to  meet 
the  expenses  of  enlisting  the  regiment.     It  would  cost 
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$5  a  man,  he  .said,  to  recruit  the  regiment.  This  would 
pay  for  clerical  work,  offices,  and  advertising.  Recruit- 
ing offices  will  be  opened  soon  in  the  Engineering  So- 
cieties Bldg.,  29  W.  39th  St.  Liberal  responses  were 
made  to  the  appeal  for  funds. 

Gano  Dunn,  chairman  of  the  engineering  committee 
of  the  Council  of  National  Defense,  described  how  more 
than  30,000  engineers,  members  of  the  technical  so- 
cieties of  the  nation,  were  already  serving  the  Govern- 
ment in  many  branches.  The  engineers  were  told  by 
Major  B.  C.  Detchow,  of  the  Ordnance  Department  of 
the  U.  S.  Army,  that  they  must  help  the  Government 
immediately  to  supply  a  thousand  trained  workmen  for 
employment  behind  the  lines  in  France.  He  described 
the  need  and  importance  of  quick  action.  These  men,  he 
said,  must  be  outside  the  draft  age,  or  else  in  the  third 
and  fourth  classes  of  the  draft.  They  would  be  utilized 
in  machine  shops,  in  repair  work  on  "tanks"  and  tractors 
and  on  the  mechanism  of  the  giant  guns.  This  was  the 
first  time,  he  said,  that  the  Government  had  issued  such 
a  call,  and  he  asserted  there  must  be  no  delay;  that  un- 
less skilled  civilians  were  obtained  the  Government  would 
be  forced  to  recall  some  of  its  fighting  men. 


Bill  for  International  Action  on  Silver 
Washington  Correspondence 

Senator  Shafroth  has  introduced  the  following  joint 
resolution,  which  has  been  referred  to  the  Committee 
on  Banking  and  Currency: 

Whereas,  The  settlement  of  balances  of  trade  with  silver- 
using  countries  threatens  the  depletion  of  our  stock  of  gold, 
although  such  countries  prefer  that  such  balances  should  be 
paid  in  silver;   and 

Whereas,  To  relieve  such  condition  it  is  necessary  that 
the   production   of  silver   be   increased;   and 

Whereas,  The  enormous  expansion  in  world  credits  during 
the  past  three  years  necessitates  the  enlargement  of  the  base 
upon  which  such  credits  are  founded ;  therefore,  be  it 

Resolved,  That  the  President  be  authorized  to  appoint  a 
commission  of  three  members  to  visit  our  allied  and  the 
neutral  nations  of  the  world,  with  a  view  of  making  an 
international  agreement  as  to  the  coinage  of  silver,  subject 
to  approval  by  Congress;  and  that  the  sum  of  $100,000,  or 
so  much  thereof  as  may  be  necessary,  be  and  the  same  is 
hereby  appropriated  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated,  to  pay  the  expenses  and  com- 
pensation of  such  commission. 


Supreme  Court  Upholds  "Open  Shop" 

On  Dec.  10  the  Supreme  Court  of  the  United  States 
rendered  a  decision  defining  in  general  terms  the  rights 
of  labor  rnd  of  employers.  In  the  case  oi  the  Hitchman 
Coal  and  Coke  Co.  vs.  the  L'nlted  Mine  Workers  of 
America  the  company  was  upheld  in  an  injunction  re- 
straining the  union  from  enlisting  members  from  its 
employees  The  company  was  working  under  the  "open- 
shop"  system  and  had  entered  into  an  agreement  with 
its  employees  that  no  union  men  should  be  employed. 
The  Supreme  Court  upheld  the  right  of  the  company  to 
enjoy  the  resulting  status  of  conditions  and  confirmed 
the  injunction  of  Judge  A.  G.  Dayton  against  the  con- 
spiracy for  recognition  of  the  union. 


Capper  Sulphate  or  blue  vitriol  is  largely  used  in  Italy  for 
treatment  of  grnpe  vinc.i,  says  Cnmtnrrre  Rrporta.  Al- 
though produced  in  Italy,  some  qunntitios  arc  also  imported, 
the  United  .Stntr<i  having  supplied  12.3  tons  and  Great  Britain 
25  tons  during  the  first  quarter  of  this  year. 


Comfort  Fund  for  27th  Engineers 

If  the  rush  to  subscribe  to  the  Comfort  Fund  for  the 
27th  Engineers  equals  that  to  enlist  in  the  regiment 
itself,  there  will  be  no  lack  of  smokes  and  other  life- 
savers  for  the  men  between  here  and  the  Rhine.  From 
Washington  we  are  told  that  requests  for  commissions 
are  being  received  in  large  numbers  and  that  a  steady 
stream  of  recruits  is  pouring  into  Camp  Meade  from 
points  all  over  the  country.  About  200  letters  a  day 
showing  keen  interest  in  the  movement  are  being  re- 
ceived by  Maj.  O.  B.  Perry,  who  is  directing  the  forma- 
tion of  the  regiment.  Many  are  from  men  over  the  age 
limit,  asking  that  e.xceptions  be  made  in  their  cases  to 
permit  their  enlistment.  The  following  from  William 
P.  Daniels,  of  the  Big  Five  Mining  Co.,  of  Denver, 
Colo.,  is  characteristic  of  many: 

I  have  your  letter  asking  for  volunteers  for  a  mining 
regiment.  I  will  promptly  call  the  request  to  the  attention 
of  our  own  employees  and  of  those  working  under  leases 
on  our  property.  We  employ  but  few  men,  but  some  of  our 
former  employees  now  are  somewhere  in  France  and  others 
are  in  training  camps. 

The  writer  on  previous  occasions  has  offered  himself  for 
anything  for  which  he  is  competent.  Age  and  a  mutilated 
hand  preclude  active  amiy  service,  but  I  am  ready  to  answer 
a  call  in  any  capacit;'  where  I  can  be  of  use.  I  should  like 
to  have  an  opportunity  to  maintain,  as  best  I  can,  the 
record  of  a  family  which  gave  five  members  to  the  Civil 
War,  three  of  whom  died  on  the  battlefield. 

It  is  in  such  a  spirit  as  this  that  the  27th  Engineers 
is  being  formed  and  it  was  to  keep  the  men  of  this  regi- 
ment happy  that  the  Comfort  Fund  was  started.  The 
following  subscriptions  have  been  received  to  date: 

"Engineering  and   Mining  Journal" $1000.00 

New  York  Engineering   Co 1000.00 

A    Friend,  Nov.   23 5.00 

H.    H 5.00 

U.    E.    Charlton 5.00 

H.    W.    Hardinge 1000.00 

Frank  N.  Spencer 5.00 

W.    L.    Coursen 5.00 

J.   H.   Polhemus 5.00 

J.   H.  Janeway 10.00 

Albert    D.    Beers 10.00 

J.    E.    Hayes 10.00 

J.  A.  Van  Mater 25.00 

L.  Vogelstein  &  Co 100.00 

"Cuprite"   10.00 

R.  H.  Bassett  (Hanna  Ore  Mining  Co.) 10.00 

A  Friend,  Dec.  10 10.00 

P.  A.   Mosman 10.00 

American  Zinc,  Lead  and  Smelting  Co 100.00 

J.    G.    H 5.00 

Total   $3330.00 

Mining  companies  need  not  be  apprehensive  aViout 
subscribing  to  this  fund  as  companies  lest  any  stock- 
holder should  consider  it  as  an  illegal  disbursement.  It 
is  true,  of  course,  that  a  board  of  directors  that  votes 
such  a  contribution  is  personally  liable  for  it  should  the 
stockholders  object,  but  the  possibility  of  such  an  ob- 
jection being  made  is  exceedingly  remote.  There  will 
be  various  ties  to  bind  the  men  in  France  to  home  and 
country  but  wc  want  to  go  further  than  this  and  link 
the  r-^  -inient  closely  to  the  mining  industry  so  that  it 
will  feel  that  it  belongs  to  n  clan  that  has  not  forgotten 
it.  No  better  way  of  securing  this  personal  touch  can 
be  effected  by  mining  men  collectively  than  by  subscrib- 
ing to  the  Comfort  Fund.  All  contributions  will  be 
promptly  reported  in  our  columns.  The  olficers  of  the 
regiment  are  to  assist  in  administering  the  Fund.  Send 
us  your  check  drawn  to  the  order  of  the  Engineering 
and  Mining  Journal.     Do  it  now! 
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Report  on  the  Price  of  Gasoline  in  1915.  Pp.  224;  illustrated. 
U.  S.  Federal  Trade  Commission,  Washington. 

The  Elements  of  Coal  Mining.  By  Daniel  Burns.  iV2  x  IVi, 
pp.   236,   illus.    $1.10.     Edward   Arnold,   London. 

Nova  Scotia:  Annual  Report  of  the  Mines,  1916.  Pp.  174, 
illus.  Department  of  Public  Works  and  Mines,  Halifax, 
N.  S. 

The  Ores  of  Copper,  Lead,  Gold  and  Silver.  By  Charles  H. 
Pulton.  Pp.  45.  Technical  Paper  143,  U.  S.  Bureau  of 
Mines,  Washington. 

Relief  Map  of  the  State  of  Oregon.  By  the  Oregon  Bureau 
of  Mines  and  Geology.  36  x  28.  James,  Kerns  &  Ab- 
bott Co.,  Portland,  Oregon. 

Annual  Statistical  Report  of  the  American  Iron  and  Steel 
Institute,  1916.  9  x  16,  pp.  102.  American  Iron  and 
Steel  Institute,  New  York. 

Salitre  Contribucion  al  Estudio  de  su  Industria.  By  Nicolas 
Ugalde.  Pp.  145;  illustrated.  Soc.  Imprenta  Litografia 
"Barcelona,"   Santiago,   Chile. 

Annual  Report  of  the  Department  of  Mines,  New  South 
Wales,  for  the  Year  1916.  Pp.  213,  illus.  New  South 
Wales  Dept.  of  Mines,  Sydney,  N.  S.  W. 

The  Value  of  Peat  Fuel  for  the  Generation  of  Steam.  By 
John  Blizard.  Pp.  42,  illus.  Bulletin  17,  Canada  De- 
partment of  Mines,  Mines  Branch,  Ottawa. 

Annual  Report  on  the  Mineral  Production  of  Canada  During 
the  Year  1915.  By  John  McLeish.  Pp.  364.  Canada 
Department  of  Mines,  Mines  Branch,  Ottawa. 

Abstracts  of  Current  Decisions  on  Mines  and  Mining,  from 
September  to  December,  1916.  By  J.  W.  Thompson. 
Pp.  84.     Bull.  147,  U.  S.  Bureau  of  Mines,  Washington. 

The  Cretaceous  Faunas  of  the  Northeastern  Part  of  the 
South  Island  of  New  Zealand.  By  Henry  Woods.  9  x 
11,  pp.  42,  illus.  New  Zealand  Geological  Survey,  Wel- 
lington. 

Geology  and  Economic  Deposits  of  a  Portion  of  Eastern 
Montana.  By  Jesse  Perry  Rowe  and  Roy  Arthur  Wil- 
son. Pp.  58;  illustrated.  Montana  State  University, 
Missoula. 

The  Molybdenum  Industry  in  New  South  Wales.  By  E.  C. 
Andrews.  Pp.  199,  illus.  Mineral  Resources  No.  24, 
Geological  Survey,  Department  of  Mines,  Sydney, 
N.   S.   W. 

Industrial  Poisons  Used  or  Produced  in  the  Manufacture  of 
Explosives.  Alice  Hamilton.  Pp.  141;  Bull.  219,  Bu- 
reau of  Labor  Statistics,  U.  S.  Department  of  Labor, 
Washington. 

Geology  of  a  Portion  of  the  Flathead  Coal  Area,  British 
Columbia.  By  J.  D.  MacKenzie.  Pp.  53,  illus.  Memoir 
87,  Canada  Department  of  Mines,  Geological  Survey 
Branch,  Ottawa. 

The  Coal  Fields  and  Coal  Industry  of  Eastern  Canada;  A 
General  Survey  and  Description.  By  Francis  W.  Gray. 
Pp.  67,  illus.  Bull.  14,  Canada  Department  of  Mines, 
Mines   Branch,   Ottawa. 

Geology  and  Water  Resources  of  Big  Smoky,  Clayton  and 
Alkali  Spring  Valleys,  Nevada.  By  Oscar  E.  Meinzer. 
Pp.  167,  illus.  Water  Supply  Paper  423,  U.  S.  Geolog- 
ical Survey,  Washington. 

Methods  of  the  United  States  Steel  Corporation  for  Com- 
mercial Sampling  and  Analysis  of  Coal,  Coke  and  By- 
products. Pp.  91;  illustrated.  $1.50.  J.  B.  Camp, 
Carnegie  Building,  Pittsburgh,  Penn. 

The  Geology  and  Mineral  Resources  of  the  Reefton  Subdivi- 
sion. Westport  and  North  Westland  Divisions.  By  J. 
Henderson.  Pp.  232,  illus.  Bull.  18  (New  Series),  New 
Zealand  Geological  Survey,  Wellington. 

Report  on  the  Building  and  Ornamental  Stones  of  Canada. 
Vol.  IV,  provinces  of  Manitoba,  Saskatchewan  and  Al- 
berta. By  Wm.  A.  Parks.  Pp.  333,  illus.  Canada  De- 
partment of  Mines,  Mines  Bi'anch,  Ottawa. 

British  Columbia:  Annual  Report  of  the  Minister  of  Mines 
for  the  Year  1916.  An  account  of  mining  onerations  for 
p-old,  coal,  etc.,  in  the  province  of  British  Columbia.  Pp. 
548,  illus.     Minister  of  Mines'  Office,  Victoria,  B.  C. 

Identity  of  Black  Rutile  and  Striiverite;  and  the  Elimina- 
tion and  Separation  of  Titanium,  Columbium,  Tantalum 


and  Zirconium.  By  William  P.  Headdon.  Mineralogical 
Notes  No.  IV,  25  pp.  Colorado  Scientifjci  Society,  Den- 
ver, Colorado. 
Proceedings  of  the  Second  Pan-American  Scientific  Con- 
gress, Washington,  U.  S.  A.,  1915-16.  Vol.  VII,  Sec- 
tion VI,  International  Law,  Public  Law  and  Jurispru- 
dence. Compiled  and  edited  under  the  direction  of 
Glen  Levin  Swiggett.  6x9,  pp,  867.  Government 
Printing  Office,  Washington. 

Transvaal  Chamber  of  Mines:  Twenty-seventh  Annual  Re- 
port, 1916.    Johannesburg,  Transvaal.    7x9  in.,  pp.  440. 
Issued  by  the  Chamber. 
Besides   the    lists    of    officers    and    members    this    volume 
contains  the  annual  statistical  report  of  production;  reports 
of  the  meetings  and  lists  of  new  companies  registered  and 
of  companies  dissolved  during  the  year.     There  are  also  a 
number  of  reports,  including  those  on  native  labor,  on  tax- 
ation and  special  war  dues,  on  miners'  phthisis,  on  training 
schools,  on  wages  and  on  encouragement  of  local  industries. 
An   appendix   gives   a   list   of   acts   relating   to   the   mining 
industry  passed  by  the  South  African  Parliament,  with  an 
analysis  of  the  more  important  laws. 

Canadian  Mining  Manual,  1916-17;  a  Handbook  of  Informa- 
tion   Concerning    the    Minerals    and    Mines    of   Canada. 
Edited    by    Reginald    E.    Hore.      6x9,   pp.    448,    illus. 
Mines  Publishing  Co.,  Toronto,  Canada. 
This  is  the  third  volume  of  the  new  series  of  the  "Man- 
ual," which  was  originally  founded  by  the  late  B.  T.  A.  Bell, 
but  allowed  to  lapse   after  his  death,  until  it  was  revived 
in    1913.      It   gives    an    excellent   summary    of   the    mineral 
industries    of    Canada,    with    statistical    reports    and    many 
notes  of  progress  and  changes  made  during  the  year.    More 
than  half  the  book  is  taken  up  by  the  alphabetical  list  of 
mining   companies   operating    in    Canada.      A    supplemental 
list  gives  the  classification  of  the  companies  by  their  prod- 
ucts, and  an  appendix  supplies  particulars  as  to  several  of 
the  more  important  companies  which  have  been  organized 
or  have  begun  serious  work  during  the  year. 

The  Mineral  Industry:  Its  Statistics,  Technology  and  Trade. 

Vol.  XXV,  1916.  Founded  by  Richard  P.  Rothwell. 
Edited  by  Prof.  G.  A.  Roush.  Cloth,  6x9,  pp.  960. 
$10.     McGraw-Hill  Book  Co.,  Inc.,  New  York. 

Ar,  stated  on  the  title  page,  this  volume  is  a  supplement 
to  Volumes  I-XXIV,  and  it  not  only  includes  the  statistics 
for  1916,  but  also  gives  corrections  of  the  figures  incor- 
porated in  previous  volumes,  presenting  the  latest  available 
information  on  each  subject  treated.  It  has  been  prepared 
with  the  usual  care  and  with  the  assistance  of  contributors 
especially  skilled  in  various  topics.  The  list  of  these  is  too 
long  to  be  included  here,  but  it  includes  a  number  of  names 
well  known  both  for  technical  and   statistical  ability. 

The  general  aiTangement  of  the  book  is  the  same  as  that 
of  preceding  volumes.  In  addition  to  the  technical  informa- 
tion given  in  the  several  articles,  there  are  two  special 
chapters,  one  by  Prof.  R.  H.  Richards  on  "Progress  in  Ore 
Dressing  and  Coal  Washing,"  and  a  table  of  statistics  of 
the  "World's  Principal  Mines,"  both  of  which  are  valuable 
in  their  respective  lines.  A  special  feature  of  the  present 
volume  is  the  introduction  comparing  Vol.  I  with  Vol.  XXV, 
and  showing  the  progress  made  in  the  production  of  the 
more  important  metals  and  minerals  during  the  25  years 
covered  by  the  series.  This  is  illustrated  by  a  number  of 
diagrams  graphically  depicting  the  changes  of  the  quarter 
of  a  century — many  of  which  are  strikingly  indicated. 

It  is  impossible,  of  course,  to  criticize  properly  a  book  of 
this  kind  until  it  has  had  a  continued  test  by  constant  use 
and  reference.  It  does  seem,  however,  as  if  some  of  the 
statistics  might  have  been  brought  more  closely  up  to  date 
by  a  judicious  use  of  available  data.  This  is  especially  the 
case  with  "Gold  and  Silver"  and  wth  "Iron  and  Steel." 
Some  estimates  which  could  well  have  been  closely  made 
would  have  improved  the  value  of  both  of  these  articles  to 
the  reader  who  has  occasion  to  refer  to  them. 

That  a  work  of  this  kind  should  be  able  to  hold  its  own 
and  maintain  itself  for  25  successive  years  without  any 
great  organization  to  support  it  is.  perhaps,  sufficient  proof 
that  it  has  its  place  in  the  mining  and  mineral  world.  It 
may  be  taken  now  as  well  established  and  generally  consid- 
ered a  useful  and  reliable  compilation. 
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Personals 


f.  M.  IVeld.  of  New  York,  has  returned 
from    Cuba 

Frederic  K.  WeekeH,  of  New  York,  has 
moved  his  office  to  42  Broadway. 

Dyke  V.  Keedy  has  arrived  in  New  York 
from  French  (lUiana  where  lie  s|)ent  sev- 
eral  months. 

KoRene  H.  I>awhan,  mining  engineer,  of 
New  York,  has  removed  from  "1  Broadway 
to  ne.v  offices  at  42  Broadway. 

H.  A.  Baker,  chief  chemist  of  the  Ameri- 
can Can  Co..  has  gone  to  Washington  to 
become  a  member  of  the  committee  on  con- 
.ervation    of    tinplate 

C  r.  Hasrall,  formerly  with  the  metal- 
lurgical department  of  the  Westen-Mott  Co.. 
is  now  mining  engineer  for  J.  JI  l*ongyear 
•at   Marquette.   Michigan 

William  W.  Elmer,  consulting  mining 
engineer  of  Portland.  Ore.,  has  returned 
from  .\la8ka  where  he  has  been  for  the 
l)ast  season. 

Benjamin  Vallat.  major  of  the  Michigan 
Battalion  of  Kngineers.  is  making  a  recruit- 
ing tr  |j  through  the  copper  and  iron  dis- 
tr.cts  of  Michigan 

II.  i-.  .Mead  has  returned  to  New  York 
from  -Alaska,  where  he  spent  the  past  season 
in  drilling  gold  placers  in  the  northern  part 
of  the  Seward  Peninsula. 

Cieorpe  H.  Utter,  mining  engineer,  for- 
merly of  Silver  City.  N.  M..  has  changed 
his  residence  at  L.ong  Beach,  Calif.,  from 
the  Alamo  Apartments  to  ;!2!i  Cedar  Street 

B.  M.  ronklin,  tormerly  at  the  Hill  .\nne.\ 
mi  e  at  Calumet.  Mich.,  has  accepted  the 
po.^ition  of  chief  engineer  of  the  tlreal 
Northern  Iron  Ore  properties,  with  head- 
quarters at   Hibbing.    Minnesota. 

■I.  V.  Rlrhard!)  has  been  commissioned  a 
first  lieutenant  in  the  .National  .\rmy.  Krn- 
ent  l..evy,  for  many  years  manager  of  the 
!.«  Roi  No.  2  mine  at  Rossland.  B.  C.  will 
occupy  Mr  Richards"  offices  and  look  after 
his  clients'   work   in   his  absence. 

F.  W.  Olaflin,  of  the  staff  of  I'erin  & 
Mar.shall.  of  New  York,  .sailed  for  India 
from  Vancouver  on  Nov.  22.  He  will 
erect  at  Sakchi  the  Wast  furnace  recently 
dismantled  at  Battelle.  Ala.,  which  will  be 
used  by  the  Tata  Iron  and  Steel  Co.  ftir  the 
manufacture   of   fei  romanganese. 

R.  H.  Channing,  president  of  Ctah  Con- 
solidated Mining  Co..  and  well  known  as  a 
mining  engineer,  has  returned  to  .New 
York  from  a  three  months'  training  course 
at  Fort  Oglethorpe  with  a  commission  as 
captain  in  Field  Artillery  in  the  C.  S. 
Army.  It  is  said  that  Mr  ('banning  was 
No.  1  in  a  class  of  4000.  He  is  an  old 
campaigner.  ha\'ing  been  one  of  the  Rough 
Riders  during  the  Spanish  War. 

Thomaii  F.  C'oyne  was  chosen  to  head  the 
Mine  Operators*  Safety  and  Sanitation  .\s- 
soclalion  for  southwest  Mi.s.souri  at  a  meet- 
ing held  in  Webb  City  on  Nov  .10  He  is 
a  prominent  operator  of  district  and 
succeeds  W  B  Shackelford  C.  T.  Orr,  of 
Webb  City,  a  member  of  the  f;o\'ernment's 
zinc  commission,  was  elected  first  vice- 
pre.iident.  and  Howard  I.  Yonng,  district 
manager  of  mines  for  American  ^inc.  Lead 
and  .Smelting  Co  .  second    vice-jiresident 

L.  DouglaH  Anderson,  sliperint*-ndent  of 
the  Midvale.  I'tah,  smeltery  <>(  Ihe  I'nited 
States  Smelting  Co..  has  been  appointed 
manager  of  smelteries  for  the  com|)anv 
at  .Salt  lAke  City.  riah.  The  other  mem- 
bers of  this  comi»any's  organizalion  are  n^ 
follows:  George  W  Helntz.  general  man- 
ager. Salt  l,ake  city,  riah ;  C  K  Allen, 
manager  of  mines.  Salt  I..ake  r'ity.  Utah  ; 
A  R  Campbell,  manager  of  smelteries. 
Kansas  City.  Mo  :  r>  !>.  Mulr.  .Tr  .  manager 
of  mines.  Miami,  okia  One  grouii  Is  Iti 
charge  of  the  Western  business,  while  the 
other  group  Is  In  charge  of  Ihe  zinc  t)Usl- 
new  The  companv  Is  a  subsidiary  of  the 
(Tnited  States  Smelting.  Refining  and  Min- 
ing Company 


Obituary 


Henry  E.  Jacob,  shipping  ngeni  at  New 
York  for  the  Cnlnmel  A  Iferln  Mining  Co 
since  the  compaiiy's  orgnnizntlon  In  1R7I 
died  af  his  home  at  894  I'ark  Place.  BriM>k- 
lyn.  N  V  on  l>ec  *.  In  his  7.1rd 
year  He  wn."  born  In  Manchester.  Kngland. 
and  came  to  New  York  SB  years  ago  He 
wan  a  member  of  the  T'nion  I><ague  Club 
of  Brooklyn  He  Is  Bur>lve<l  by  n  widow, 
five  aons   and   n    fVi'ichtcr 

Arthor    I  .1..  -  on     n     C.   on 

Nov     21  was    tmrn    In 

Cornwall  to  this  coun- 

try a"  a  y  ■  'ually  became 


associated  with  the  Colorado  .School  of 
Mines,  being  engaged  there  from  its  start 
until  1895  as  professor  of  geology.  He 
became  well  known  throughout  the  West 
as  a  mining  geologist.  He  was  the  author 
of  the  "tJeology  of  Western  Ore  r)eposlts" 
and  made  numerous  contributions  to  the 
descriptive  geology  of  Colorado  His  facil- 
ity in  pen-and-ink  illustration  added  mucli 
to  the  attractiveness  of  his  writings  on 
these  subjects. 

.\lfred  .\dair,  chemist  and  metallurgist 
of  .South  Africa,  died  in  September  at  the 
age  of  6.3.  He  was  born  in  Whitehaven 
Cumberland.  Kngland.  and  educated  at 
fiwen's  College.  Manchester,  and  at  the 
Royal  School  of  Mines.  He  also  studied 
at  Heidelberg  and  Berlin  under  Bui:*n  and 
Hoffman.  He  was  chemist  at  the  .Seato  i- 
Carew  Ironworks  near  Middlesborough.  and 
was  for  a  time  at  Nobel's  Works  in  Scot- 
land, and  also  at  the  Cyanide  Manufactur- 
ing Works  in  Paris  For  two  years  he  was 
manager  of  the  Great  Britain  c.old  Mining 
Co.  of  the  Witwatersrand.  He  was  the 
originator  of  the  .\dair-Cruickshanks  pat- 
ent, taken  out  in  1899.  in  reference  to  fine 
grinding  The  soundness  of  his  views  on 
this  point  was  confirtned  in  later  years  by 
the  general  adoption  of  the  tube  mill. 
1-ater  he  came  into  prominence  in  connec- 
tion with  the  .Adair-f'sher  patent  for  deal- 
ing with  slimes.  He  was  a  man  of  con- 
siderable scientific  attaitiments  and  great 
originality   of  n^ind 


Societies 


Macka.v  Scliool  of  Mines,  Reno.  Nev..  will 
repeat  the  "Prospectors  Short  Course"  for 
the  fourth  time,  beginning  Monday.  Jan.  7. 
1918.  and  continuing  four  full  weeks.  This 
course  is  designed  to  aid  prosi»ectors  and 
includes  lectures  on  prospecting,  assaying, 
mineralog.v.  geology,  chemistry,  hygiene 
sanitation  and  mining  la«\  together  witn 
laboratory  work  in  assa\'ing,  mineralogy, 
power  and  first  ai<i  to  the  injured. 

.Montana  Section  of  the  American  Insti- 
tute of  Mining  Kngineers  held  its  semi-an- 
nual meeting  at  the  Silver  Bow  Club  in 
Butte,  on  Nov.  Ifi.  The  technical  session 
was  preceded  by  an  informal  dinner.  E.  M. 
Norris  presented  a  paper  on  the  work  done 
in  fireprooflng  the  Tramway  shaft  of  the 
Anaconda  company.  C  L  Berrien  and  C. 
E,  Nighman  explained  the  process  of  hy- 
draulic filling  for  extinguishing  fires  at  the 
Anaconda  company's  Leonard  and  adjoin- 
ing mines.  .Addresses  were  made  b.v  Ben- 
jamin B.  Thaver,  Spencer  Miller  and  Robert 
Sticht. 

SociHe  de  Cbimie  Induxtrielle  has  b  e'l 
formed  in  FYance  with  the  object  of  creat- 
ing a  group  open  to  all  to  aid  the  expan- 
sion <yf  French  chemical  industr.v  in  all  its 
branches ;  to  call  together  all  the  indus- 
trial heads,  iirofessors,  engineers,  chemists, 
mechanical  engineers,  etc..  who  are  inter- 
ested in  French  cheinical  Industry ;  to  ad- 
vance the  industry  both  from  an  economu' 
and  a  scientific  standpoint.  The  means 
to  accomplish  these  results  are  .said  to  he 
the  publication  of  a  review  ;  the  organi- 
zation of  a  congress,  conferences,  lectures, 
expositions,  etc  :  the  establishment  of  an 
oftlce  for  industrial  chemistry  and  of  a 
library,  etc  The  executive  council  Is  or- 
ganized as  follows:  .\  Haller  and  Henri 
T,e  Chatelier.  honorary  presidents  ;  Paul 
Kestner.  president  :  Fell.t  Binder,  M  Bu- 
chemln.  M  Matignon  and  iOdmont  Staub, 
vice-presidents :  .lean  Cerard.  general  sec- 
retary ;  Rcnf-  lOngel.  secretary  ;  M  de  Oer- 
mlny.  treasurer:  Paul  Schoellhammer.  li- 
brarian-historian 

Advlnory  Connrll  for  Sclcnllfic  and  Indiix- 
trlal  Keaearcli  In  I'anadn  has  appointed  sub- 
<ommlttees  of  scientists  to  a.salst  Its  In- 
vestigations The  sub-committee  mi  mining 
and  metalliirgv  consists  of  r>ean  Frank  n 
Adams,  of  McOlll  Cnlversilv,  chairman: 
Prof.  S  F  Klrkpalrlck,  Queen's  Cnlversltv. 
vice-chairman  ;  Major  Charles  L  Cantley. 
nrting  works  manager.  .Nova  Scotia  Steel 
and  Coal  Co  :  A  .\  Cole,  Cobalt,  mining 
engineer  for  the  Teinlskaming  ft  Norlherii 
Ontario  Railway  Commission  :  c  V  Corle.-.-. 
general  manager  Mond  Nickel  Co  :  T  Denis, 
superlntetident  of  nilnes.  Province  of  Que- 
bec; Charles  Fergle.  Montreal:  ,\  R  Olobe, 
aasistant  matiager  Holllnger  Consolidated 
Oold  Mines:  Prof  Oeorge  E  Ouesa.  Ilnl- 
versltv  of  Toronto;  Prof  .1  C  n  Wilson 
Queen's  t'niversllv .  E  H  Hamilton.  Tra'l. 
B  C  ,  Prof  H  K  T  Haiiltnin,  fnlversllv 
of  Toronto:  Prof  A  Mnllhlol.  Ecole  IMIv- 
technlque,  .Montreal ;  W  P  Mnthewson. 
Toronto,  general  manager  Brlllsh-Amerl- 
cn  Nickel  Corporation,  Lieut  -Col  l>  II 
McPiougnll.  .Svdnev.  N  S  .  general  manager 
Dominion  Steel  Corporation  ;  J  U  Mor- 
row. Hamilton  .  Prof  .!  Ilonsall  Porter.  Mc- 
Olll University:  F  D  Reld.  Cobalt.  W 
Fleet      Uol>erlson,     provincial     mineralogist. 


British  Columbia  :  F.  H.  Sexton,  president 
Nova  Scotia  Technical  College :  Prof.  A 
Stan.sfield.  McGill  Cniver.sity  :  John  T.  Sterl- 
ing, chief  inspector  of  mines.  Alberta;  R.  H. 
.Stewart.  Vancouver:  J.  B  Ivrrell.  Toronto; 
O.   E.  S.  WTiiteside.  Coleman,  Alberta. 


Industrial  News 


.Marion  steamshovel  Co.  has  sold  the 
third  .lOn-ton  shovel  in  the  Hibbing  district, 
the  first  having  been  sold  last  spring  to  the 
Webb  mine,  the  .second  to  the  Sellers  mine 
and  the  last  to  the  Winston  i)ear  Stripping 
Co.  for  stripping  the  Scranton  mine  ac- 
cording to  contract  with  Pickands  Mather 
and  Compan.v. 

r.  D.  Pruden  Co..  manufacturers  of  "Pni- 
ilential"  portable  galvanized-steel  buildings. 
L'nderwriters  hollow-metal  windows  and 
Kalamein  doors  and  windows,  with  main 
office  and  factory  at  Baltimore.  Md..  will 
open  a  general  sales  office  on  Dec.  1.  1117. 
for  their  products  in  rooms  806-807  Wallace 
Bldg..  56-58  Pine  St..  New  York.  The  of- 
fice will  be  in  charge  of  Leigh  Pruden, 
vice-president     of     the     company. 

De  la  Vergne  Machine  Co..  .New  York, 
announces  the  purchase  of  the  comp.-iny 
by  William  Cramp  &  Sons  Ship  and  Engine 
Co..  of  Philadelphia  The  new  owners  will 
continue  both  the  oil-engine  and  ice-ma- 
( hine  business.  The  De  la  Vergne  shops 
will  also  assist  in  the  production  of  marine 
steam  engines  and  other  work  now  being 
done  by  the  Cramp  company  for  the  Gov- 
ernment. No  changes  will  be  made  In  the 
organization  with  the  exception  of  a  new- 
board  of  directors. 


Trade  Catalogs 


wire  Rope  and  Cable.  Walter  A.  Zel- 
nicker  Supply  Co..  325  Locust  St..  St.  Louis, 
Mo.  Bulletin  No.  225.  Pp.  2 ;  3i  x  8| 
inches, 

.Automatic  Pumps  and  Receiver*.  Worth- 
ington  Pump  and  Machinery  Corp..  115 
Broadway.  New  Y'ork.  Bulletin  D-1301. 
Pp12:  6x9   in.:   illustrated. 

I)u  Pont  Products.  E.  I.  du  Pont  de  Ne- 
mours &  Co.,  Wilmington.  Del.  5x8  in. 
Pp.  191.  In  addition  to  the  various  «t- 
plosives  made  by  the  company,  this  book 
al.so  describes  Fabrikoid.  a  leather  sub- 
stitute. Pj'ralin.  chemicals  and  paints  made 
by   its  associated  comi»a*iies. 


New  Patents 


I'nited  States  patent  specifications  listed 
below  ma.v  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  26c.  each. 
British  patents  are  supplied  at  40c.  each 

.\llo.v  Containing  Iron.  Cobalt  and  Silicon. 
Frederick  M  Becket.  Niagara  Falls.  N.  Y.. 
assignor  to  Electro  Metallurgical  Co..  Nia- 
gara Falls.  N  Y  (f  S.  No.  1.247.'.'0e ; 
Nov.    20.    1917.) 

Aliimlnonn  Abraolve.  l.*wis  E.  Saundera 
and  Ray  Hill  White.  Niagara  Falls.  N.  Y.. 
assignors  to  Norton  Co..  Worcester.  Mass. 
(U.    S.    No.    1,247,337:    Nov     20,    1917) 

Rarliim  Hydrate.  Process  for  (Obtaining. 
Camllle  Deguide.  Ixelles.  Belglun\,  assignor 
of  one-half  to  DfalrC  Barbals.  Charlerol. 
Belgium  U"  S  No.  1,247.510;  Nov.  20. 
I91T  ) 

I>iimp  Car.  William  L.  Burner.  Colum- 
bus, Ohio,  assignor  to  the  Kilt>ourne  A 
.lacnbs  Manufacturing  Co  .  Columbus.  Ohio. 
(C    S    No    1.245.866:  Nov    S.   1917) 

Rarth-Boring  Machine.  .VIbert  Hunter. 
Spokane.  Wash  (f.  S  No  1.245.348:  Nov 
6.    1917.) 

F.xcaTator.  Frank  HIghtower.  Montrose. 
Colo       (C    S    No     1. 245.590;    Nov.    «.    1917) 

Flllratlon— Method  of  Metalturglral  Fil- 
tration Percy  A  Boeck.  I>^»  Angeles. 
Calif,  assignor  to  Cellte  Products  Co..  l,oa 
Angeles,  Calif  (U  S.  No.  1,245,657:  Nov. 
6.  1917  ) 

Grinding  Mill.  James  B.  Shaeker.  San 
Francisco.  Calif  (U.  S.  No.  t.}4S,(2S  ; 
Nov    «.    1917  ) 

Ore  Treatmenl.  Process  of  and  Appa- 
ratus for  Pulverlnlng  and  Treating  Oren. 
Clay  and  Other  Mineral  Suhstancea.  Alfred 
n  Wllloughby.  Philadelphia,  Penn  (IT.  .9 
No     1,246.814;    Nov     13.    191'r) 

l*bn«phale  Rock,  Method  of  Treating. 
Herbert  H  Meyers.  Pittsburgh.  Penn..  as- 
signor to  Armour  Fertilizer  Works.  Chi- 
cago. Til  (U.  a.  No  1.248.«36:  Nov  13. 
1917  ) 
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SAX    FRANCISCO — Dec   8 

Cnmstock  Ore  .sampling  $88.89  a  ton  was 
extracted  from  No,  1  stope  on  the  2400-ft. 
level  of  the  Union  Consolidated  recentlv 
accordingr  to  reports  from  Virginia  Citv. 
Nev.  From  No  2  stope  the  ore  sample'd 
$49.12  a  ton.  A  total  of  181  tons  was 
extracted  from  the  two  slopes.  In  addition 
to  this  154  tons  of  ore  was  saved  from  the 
work  done  in  repairs  and  timliering  and 
placing  of  chutes  in  the  three  other  slopes 
on  the  same  level  :  this  ore  averaged  J15.30 
to  $17.80.  The  Mexican  mill  treated  a  total 
of  378  tons  of  ore  during  the  week  ended 
Dec.  5.  averaging  $26.59  a  ton.  Repairs  to 
the  hoist  and  winze  on  the  2900-ft.  level 
in  the  Mexican  were  in  progress.  Sierra 
Nevada  is  making  progress  in  repairs  and 
extending  crosscuts  and  raises  Andes 
saved  81  cars  of  $10.30  ore.  Ophir  disclosed 
a  vein  on  21Q0-ft  level  assaving  $15  21 
per  ton  for  a  distance  of  30  feet 

Stock  of  No  Par  Value  is  provided  for 
in  a  legislative  act  passed  at  the  1917 
session  of  the  legislature.  The  first  Cali- 
fornia corporation  to  take  advantage  of  this 
statutory  enactment  is  the  Buhles  Process 
Co.,  represented  by  Judge  Marcel  K.  Cerf 
It  is  organized  for  the  purpose  of  joining- 
conflicting  interests  in  patent  applications 
now  pending  at  "Washington.  The  corpora- 
tion has  obtained  authority  from  the  cor- 
poration department  of  the  state  to  issue 
its  securities.  The  company  is  permitted 
to  issue  1001  shares.  500  shares  of  which 
are  issued  to  Julius  A.  Landsberger  and 
501  .shares  to  William  R.  Pentz  for  total 
of  $1001  cash  The  law  providing  for  this 
class  of  corporations  was  enacted  at  the 
suggestion  of  H.  L  Carnahan,  commissioner 
of  corporations,  who  drafted  the  law  fol- 
lowmg  substantially  the  New  York  statute. 
so  that  California  corporations  may  adopt 
this  form  of  organization  which  is  "deemed 
advantageous  in  many  cases 

Petroleum  Engineers  are  in  demand  by 
the  State  Mining  Bureau  and  a  request  has 
been  made  by  State  Mineralogist  Hamilton 
and  Oil  and  Gas  Supervisor  McLaughlin  to 
the  State  Civil  Service  Commission  that 
an  examination  be  given  applicants  for  such 
position  with  the  petroleum  department  of 
the  bureau.  Carrying  on  the  necessary  and 
urgent  work  of  the  department  has'  been 
greatly  retarded  by  enlistment  of  engineers 
from  the  bureau  into  the  Officers  Reserve 
Corps.  LT  S.  Army  The  examination  will 
be  limited  to  persons  having  university 
trammg  in  geology  and  engineering.  Prior 
experience  in  oil  field  work  will  be  favor- 
ably considered  at  the  time  of  examination, 
but  is  not  essential,  as  the  present  engi- 
neering staff  of  the  bureau  has  developed 
technical  methods  available  to  applicants 
having  proper  scientifio  education  The  de- 
velopment of  oil  fields  on  scientific  principles 
has  been  the  basis  of  the  building  up  of  a 
department  in  the  bureau  that  has  demon- 
strated Its  need  to  the  oil  producers  There- 
fore the  field  for  technically  trained  men 
will    continue    to    widen 

BUTTE — Dec.    8 

Anaconda's  Taxes  in  Silver  Bow  County 
on  the  net  proceeds  of  the  mines  and  oil 
all  property  amounted  to  $1,070,527  paid 
2^nJ^^^„  ^^  Another  sum  amounting  to 
$101,339  was  paid  by  the  company  into  the 
city  treasury  as  taxes  on  property  and  net 
proceeds  from  mines  within  the' limits  of 
Butte  City,  and  the  sum  of  $10,924  was 
paid  to  the  Walkerville  treasury  for  the 
same  puHJose.  making  a  total  of  $1,182,790 
which  is  more  than  half  the  taxes  collect- 
able by  Silver  Bow  County  for  the  present 
year.  In  other  counties  of  the  state  the 
Anaconda  company  paid  in  taxes  $4  85  763 
?ilfo  ,^?"'  «^0''PO'"ation  tax  amounting  to 
$4.8.376  was  paid  into  the  state  treasury 
py  the  .\naconda  company.  last  June,  mak- 
'"g  the  total  sum  of  $2,097,000  for  taxes 
paid  by  the  company  in  Montana.  Other 
mining  companies  of  Butte  paid  taxes  into 
the  county  treasury  approximately  as  fol- 
lows: W.  A.  Clark.  $150,000  :  Butte  & 
Superior  Mining  Co.  $120,000:  North  Butte 
Mining  Co  .   $56,000 

Tobacco  Root  Range  in  Madison  County 
IS  the  scene  of  much  activity.  Mining  iii 
this  range  of  mountains,  lying  between 
Madison  and  Jefferson  Rivers,  has  been 
stimulated  during  the  year  and  promises  to 
develop  into  considerable  importance  during 


the  year  to  come.  The  Bielenberg  &  Hig- 
gins  group  of  properties  at  the  head  of 
Bear  Gulch  is  employing  about  40  men  and 
during  the  year  ,vas  connected  with  a  power 
line  from  the  substation  at  Twin  Bridges, 
permitting  concentrator  to  be  run  by  elec- 
tric power.  .-Vt  the  Lake  .'^hore  properties, 
located  at  the  head  of  AVisconsin  Creek, 
the  mill  is  being  remodeled  and  changed 
from  steam  to  electric  power.  When  com- 
pleted about  4  0  men  will  be  put  to  work 
at  mine  and  mill  The  Miller  &  Roach 
mill  on  the  upper  Wisconsin  has  been  moved 
to  the  Little  Goldie  in  Goodrich  Gulch  to 
treat  the  ore  from  this  and  the  Eleanor 
claims  which  have  been  steady  shippers 
for  the  last  three  years.  At'  the  Nick 
Traufler  properties  in  Dry  Georgia  Gulch, 
which  were  recently  sold  to  Washington 
men.  a  mill  anrl  other  buildings  are  under 
construction  and  power  line  is  being  erected 
to  connect  the  mines  with  the  main  line  of 
Montana  Power  Co.  Leasers  and  prospec- 
tors are  active  in  almost  every  corner  of 
the  Tobacco  Root  Range  and  report  hav- 
ing had  good  results  in  opening  up  new 
bodies  of  gold,  silver,  copper  and  zinc  ores 
with  prospects  of  developing  them  into 
producing   mines, 

^lontana  Silver  Producers  will  join  in 
protest  against  Government  price-fixing  and 
excess-profits  tax.  Senator  Ravenel  McBeth 
of  Idaho  :;pent  Dec.  1  in  Butte  to  urge 
upon  Butte  and  other  Montana  silver-mining 
men  the  necessity  of  being  present  at  a 
conference  held  in  Salt  Lake  City,  Utah,  on 
Dec.  4,  for  the  purpose  of  discussing  the 
forthcoming  Government  price-fixing  of  sil- 
ver and  for  drawing  resolutions  protesting 
against  the  new  excess-profits  tax  provision 
of  the  income-tax  law.  The  provision  is 
considered  to  be  not  only  not  fair  to  all 
mine  operators  alike  but  to  be  so  vague, 
ambiguous  and  contradictory  as  to  be  prac- 
tically incapable  of  understanding  and  un- 
workable. While  in  Butte.  Senator  McBeth 
received  a  wire  from  Senator  Borah  of 
Idaho  to  the  effect  that  the  Secretarv  of 
the  Treasury  will  hold  the  matter  of  price- 
fixing  open  until  after  the  Salt  Lake  meet- 
ing. The  arbitrary  fixing  of  the  price  by 
the  Government  would  render  precarious 
many  of  the  enterprises  which  have  been 
recently  undertaken  in  the  expecta- 
tion that  the  rise  of  the  market  price  of 
silver  corresponding  to  the  natural  demand 
for  the  metal  would  not  be  interfered  with 
by  artificial  price-fixing,  at  least  not  with- 
out the  consultation  of  the  producers  and 
without  a  careful  investigation  into  the 
present  cost  of  production.  Butte  being  one 
of  the  largest  silver  producers  in  the 
ciountry — Anaconda  alone  producing  an- 
nually 13.000.000  oz — is  vitally  interested 
in  the  subject  of  price-fixing  and  taxation 
and  it  is  hoped  here  that  the  decisions  of 
the  Salt  Lake  conference  will  get  an  in- 
telligent hearing  from  the  Government  offi- 
cials before  any  serious  harm  is  done.  The 
muddle  in  which  the  coal  situation  of  Mon- 
tana and  other  states  is  now  finding  itself, 
shows  what  can  happen  when  hasty  action 
is  taken  in  matters  that  are  of  vital  con- 
cern to  certain  .sections  of  the  country  and 
require  for  their  intelligent  administration 
the  expert  judgment  of  those  who  have 
made  a  life-long  study  of  such  matters 
and  whose  technical  knowledge  of  local 
conditions  entitles  them  to  a  hearing  before 
they  are  arbitrarily  interfered  with  in 
their  legitimate  activity. 

S.VLT  1,.VKE  CITY — Dec.  8 
Refund  to  Vtali  Copper  Co.  of  $49,975 
will  be  made  on  taxes  paid  in  1912  and 
1913  to  Salt  Lake  County,  under  jirotest. 
This  amount  is  the  difference  between  the 
amount  paid  by  the  company  and  the  ,sum 
later  fixed  by  the  terms  of  judgments  en- 
tered in   the  Federal   courts. 

Conference  of  Silver-Mine  Operators  was 
held  in  Salt  Lake  City  on  Dec.  4  and  Dec, 
5,  having  75  representatives  jn-esent  from 
SIX  Western  states — Utah,  Idaho,  Wash- 
ington, Montana,  Colorado  and  Montana. 
The  conference  was  the  result  of  the  efforts 
of  the  Utah  chapter  of  the  .Vmerican  Min- 
ing Congress  and  Idaho  Mining  .Associa- 
tion. The  meeting  voted  to  form  a  perma- 
nent committee  composed  of  two  or  more 
delegates  from  each  Western  state  inter- 
ested in  the  metal  industry,  to  place  the 
interests  of  metal  producers  before  the 
proper   authorities    in    Washington    on    Dec 


14.  The  delegates  are  to  be  appointed  by 
the  mining  organizations  of  the  states  rep- 
resented at  the  meeting.  The  Utah  chapter 
of  the  American  Mining  Congress  cho.se 
C.  E.  Allen,  W.  R.  Wallace,  and  A.  G.  Mac- 
Kenzie  as  representatives  from  this  state. 
There  were  embodied  in  re.solutions  unani- 
mously adopted  a  prote.st  against  Govern- 
ment price-fixing  of  silver  other  than  for 
patriotic  reasons  and  an  appeal  to  Con- 
gress for  correction  of  inecpialities  in  the 
excess-profits  tax  law.  A  telegram  to  Wil- 
liam G.  Mc.^doo,  Secretarv  of  the  Treas- 
ury, at  the  clo.se  of  the  conference,  stating 
briefly  the  action  taken  bv  the  meeting, 
informed  him  that  the  committee  would  be 
in  Washington  on  Dec.  14,  to  discuss  the 
matter  fully.  The  highest  degree  of 
patriotism  was  given  expression  to  in  the 
resolutions  of  the  conference,  in  that  the 
metal  industry  of  the  West  would  accept 
without  a  murmur  burden.s,  which  literall.y 
meant  confiscation,  if  such  action  should 
be  necessary  in  bringing  the  war  to  a  suc- 
cessful conclusion.  The  principle  of  an 
excess-profits  tax  was  indorsed,  but  it 
was  urged  that  the  bur  'en  of  taxation 
should  be  more  equitably  distributed.  Some 
general  exceptions  were  taken  to  the  law  in 
Its  present  form,  and  these,  as  well  as  the 
appeal  for  relief,  are  given  as  follows: 
^Uhereas,  this  convention  unanimously 
indorses  the  principle  of  an  excess-profits 
tax  and  declares  that  the  mining  industry 
,should  bear  its  full  proportion  of  such  tax, 
a  careful  examination  of  the  recently 
enacted  war  excess-profits  tax  law,  how"- 
ever,  reveals  that  its  provisions  will,  in 
a  very  large  number  of  cases,  cause  dis- 
crimination in  favor  of  excessive  capitalized 
companies  as  compared  with  those  con- 
servatively capitalized.  Among  the  obvious 
defects  disclosed  by  analvsis,  we  point  out 
the  limitations  imposed  by  sections  203  and 
20 1  which  are  particularly  objectionable, 
and  which,  when  graphically  illustrated, 
prove  that  inequality  and  injustice  will  re- 
-sult  from  the  application  of  the  law  as 
enacted.  Now,  therefore,  be  it  Resolved, 
That  thi,s.  convention  respectfully  appeals 
to  the  Congress  to  correct  the'  manifest 
inequalities  of  the  law  as  it  now  stands 
and  that  copies  of  this  resolution  be  sent 
to  the  President  of  the  United  States  the 
members  of  the  cabinet,  and  Senators  and 
Representatives  in  Congress."  Before  leav- 
ing the  convention  voted  to  take  no  action 
111  regard  to  lead  and  zino  until  such  a 
time  as  the  question  of  price-fixing  in  re- 
gard to  these  metals  should  he  under  con- 
sideration by  the  Government. 

SPOKANE.  WASH.— Dec  6 
Coal  Mines  of  Wasliington.  in  addition  to 
extending  their  selling  territurv  to  points 
m  the  eastern  part  of  the  state 'which  have 
been  unable  to  .secure  their  usual  supply 
from  states  further  east,  are  now  furnish- 
ing points  in  Oregon  and  Idaho  with  an 
increasing  amount  of  fuel.  During  the  last 
week  in  November  coal  comiianies  operat- 
ing in  Washington  shipiied  73  cars  to  Ore- 
gon, 10  to  Idaho,  four  to  California  and  one 
to  British  Columbia,  with  an  average  of  45 
Ia'J-";  ?'^''''-  "taking  an  export  total  of  about 
3960  tons. 

Treatment  of  TaillnRs  is  the  purpose  of 
the  Spokane  Metals  Recovery  Co.,  capital- 
ized at  $100,000  and  recorded  at  Wallace. 
Idaho,  with  principal  place  of  business  at 
Mullan.  The  concern  has  a  lease  on  a 
flat  on  Nine  Mile,  where  50,000  tons  of 
tailings  from  the  Rex  mine  have  accumu- 
lated and  has  also  arranged  to  secure 
tailings  from  the  Interstate  Callahan,  Suc- 
cess and  other  mills.  Samiiles  of  tailings 
show  assays  running  over  $6  per  ton  The 
company  expects  to  make  a  profit  of  $1  ,i.i 
a  ton  on  these  tailings. 

WALLACE.    IDAHO— Dec.    8 

Suit    .\frBinst    Hercules    IXline    Owners    hv 

Mrs  Mathilde  Cardoner.  who  claims  tha't 
she  was  induced  to  sell  a  one-sixteenth 
interest  m  the  Hercules  mine  at  a  figure 
far  below  its  actual  value,  was  called 
in  the  US  district  court  at  Co-ur  d'Alene 
on  Dec.  G.  The  complaint  was  filed  last 
March,  the  details  of  which  were  given 
m  the  ".Tournal."  Mar  31.  1917  The  ac- 
tion IS  directed  against  all  the  owners  of 
the  Hercules,  but  specifically  the  defend- 
ants are  Rugene  R  Dav  and  his  sister. 
I'.leanor   Day   Boyce,    the   purchasers   of   the 
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interest,  .ind  Harry  R.  .\llen,  who  the 
plaintiff  allege*  induced  hor  to  sell  throuEh 
nii.TepresenUitions  In  their  answer  to  the 
complaint  Kugene  H.  Day  and  b^leanor  I)ay 
Bovce  deny  all  alleKations  and  assert  that 
the  i)rloe  paid  Mrs  Cardoner  "largely  ex- 
ceeds a  fai"-  consideration  for  the  property  " 
The  answers  of  Harry  L.  Day  and  .Teroine 
J.  Kav  disclaim  connection  with  the  deal, 
but  state  that  they  subsequently  purcha.sed 
one-fourth  each  of  the  Cardoner  interest 
on  the  same  valuation  at  which  it  had 
been  purchased,  which  they  regard  as  more 
than  a  fair  consideration.  In  view  of  the 
valuation  placed  on  the  Cardoner  interest 
in  the  answer  tiled  by  the  Days,  it  is  signi- 
ficant that  within  two  months  after  the 
complaint  was  filed,  a  sworn  statement 
showing  that  the  net  earnings  of  the  com- 
pany during  the  preceding  c.ilendar  year 
amounted  to  {S.S.Il.lSfi.  was  filed  with  the 
county  a.ssessor  by  ICugene  H.  Day  as  man- 
ager of  the    Hercules 

TORONTO — Dec.  B 

Victory  L.aan  SiibHcriptions  from  the 
mining  companies  of  northern  Ontario  were 
liberal.  Among  the  largest  subscriptions 
are  the  following:  Mining  Corporation  of 
Canada.  J500.0no  ;  .NMpissing.  $.500,000;  Hol- 
linger  Consolidated.  JoOO.noO ;  Kerr  Lake. 
$2.50.1100:  Temiskaming.  $200,000;  Mclntyre, 
$100,000;  Dome.  $50,000:  Conlagas.  $50.- 
000.    and    McKinley-Darragh.     $50,000. 

Iron  and  S(<-el  Produrlton  in  Canada  is 
rapidly  increasing  owing  to  the  war  de- 
mand Returns  received  by  the  Mines 
Branch  of  the  Canada  Department  of  Mines 
covering  the  first  nine  nionths  of  1917  show 
an  output  of  1.2S5.183  tons  of  steel  ingots 
and    direct-steel    castings,    as    against    911.- 


051  tons  during  the  corresponding  period  of 
19ir>.  maknr;  an  average  monthly  produc- 
tion of  140.572  tons,  as  against  an  average 
monthly  production  of  106.268  tons  through- 
out 1916.  A  significant  feature  is  the  great 
increase  in  the  output  of  steel  In  electric 
furnaces  included  in  the  above  figures.  30.-  , 
960  tons  having  been  produced  during  the 
first  mine  months  of  1917.  as  against  a  total 
of  19.639  ton-  for  the  entire  year  1916. 
The  production  of  pig  iron  was  895.307 
tens  as  compared  with  814.717  tons  for  the 
first  nine  months  of  last  year. 
THEDFORD  JUXE.S,  QIKBEC — Dec.  10 
AnheKto!!  Mining  is  active  in  the  Thed- 
ford  district  as  shown  by  the  organization 
of  new  companies,  installation  of  new  ma- 
chinery and  the  amount  of  construction 
wo.'k  completed  recently.  The  Bennett- 
Martin  Chrome  and  .\sbestos  <'o.  has  re- 
cently been  organized  with  a  capital  of 
$1,500,000,  for  the  mining  and  exploitation 
of  chrome  and  asbestos  on  the  estate  of 
the  King  Bros.  Ltd..  in  the  Black  Lake- 
Coleraine  district.  The  financial  interests 
are  largely  the  same  as  those  in  the  Martin- 
Be.inett  Asbestos  Co.,  Thcdford  Mi.ies  Lo' 
26.  Range  3.  of  this  property  was  worked 
for  crude  ore  last  season  and  the  results 
obtained  were  highly  satisfactory.  The 
company  has  conunenced  the  erection  ot 
an  .asbestos  mill  which  will  be  installed 
during  the  winter.  The  Windsor  Asbestos 
Co  .  at  Coleraine.  has  completed  its  asbestos 
mill,  and  will  commence  operation  as  soon 
as  electric  niotors  arrive.  The  Jacob's 
Asl)estos  Co.  at  Thedford  Mines  has  its 
new  shaft  down  400  ft.  and  the  steel 
headframe  for  same  is  now  in  place.  This 
departure    in    asbestos   mining   will    be   tried 


out  by  the  Jacob's  company,  and  will 
demonstrate  whether  quarry  or  pit  mining 
is  most  suitable  to  a-sliestos.  The  milling 
system  will  he  employed,  and  it  is  held  that 
many  of  the  objections  experienced  in  the 
(luarrying  method  will  disappear.  In  con- 
trast to  this  the  quarrying  men  are  speeding 
up  production  by  the  introduction  of  steam 
shovels  of  various  types  The  Jacob's  in- 
terests have  aciuired  control  of  the  Fed- 
eral Asbestos  Co..  at  Ilobertson,  and  J.  M 
Forbes,  formerly  ,of  the  Black  Lake  Con- 
solidated Asbestos  Co,  has  replaced  A.  E. 
.\udetle  as  superintendent.  Wages  have 
been  rapidly  advancing  during  last  year, 
and  now  stand  at  30c  an  hour  for  the 
quarry  labor.  One  company  has  broken 
away  from  the  established  custom  by  pay- 
ing the  surface  men  the  same  as  the  quarry 
men.  though  it  is  generally  held  to  be  good 
practice  to  pay  the  higher  wage  to  the 
miner,  as  there  is  always  the  greatest  short- 
age in  this  class  of  labor.  Probably,  in 
this  respect  the  asbestos  industry  is  unique 
among  mining  camps  of  the  world  as  the 
one  where  there  is  perfect  discord  among 
the  operators.  Feeble  attempts  have  been 
made  in  the  past  to  have  current  practices 
standardized  but  with  little  success.  The 
popular  practice  of  the  incoming  superin- 
tendent is  to  conde:nn  and  discard  the 
principle  and  system  worked  out  by  his 
predecessor.  Owners  and  operators  insist 
on  divergent  policies  even  though  it  de- 
stroys the  united  front  which  might  be 
employed  to  put  the  industry  on  a  sound 
and  permanent  paying  basis  The  present 
period  of  prosperity  might  well  be  employed 
to  establish  the  unity  characteristic  of 
successful   mining  camps. 


luiiiiiuiuiiiiiiiiiiuiiiiiiuuiuumiiuiiiiiiiiimiiuiuiuiiiiiiiiiiuiiiiiiiiiiMiiiiiiiMniiiiiiiiiiMiMiiniiniiiiiiMiiinMiiiiiiiiiiiiiiiiiiMiMiiiiiiiiiiin         iMniiiiiiiiiniiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiuiiuiuiiiiiiiiiiiiiuimiiiuiiiiiiiiiiiuiittiiiuiiiiiiiiiiiiiiig 


The  Mining  News 


SiiniiiiiiiiiiiiniiiiiiiiiiiiiiiMniiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


.\l,.VB.\.M.\ 

JefferHon    Cniint.v 

REPUBLIC  IRON  AND  STEEL  CO. 
(Birmingham) — Two  of  the  three  Thomas 
furnaces  blown  out  l>ecause  of  coke  short- 
age, fire  having  destroyed  tipple  and  coal 
washer  at  Sayreton  mines.  Will  reduce 
iron  production  of  district,  500 'to  600  tons 
jjer   day. 

r.NITED  STATES  STEEL  CORPOR,\- 
TIO.N  will  have  ships  built  at  Mobile  by  the 
Chicka.saw  Shipbuilding  Co..  which  has  been 
recently  organized  as  a  subsidiary  com- 
pany, onicers:  (!eo,  G.  Crawford.  i)resi- 
dent  ;  H.  C.  Kyding.  vice  president  ;  J.  F. 
Coleman,  general  superintendent  ;  L.  T. 
Beecher,  .secretary-treasurer.  Will  begin 
work  at  once:  10  shipways  will  be  laid 
down ;  large  power  plant,  shops  and  othce 
to  be  erected.  Two  large  villages  laid  out. 
one  for  white  and  one  for  colored  employ- 
ees. About  1600  houses  will  be  completed 
during  coming  year. 

ALASKA 

JI'ALIN  ALASKA  MINES  CO.  (Jualin) 
— Work  suspended  pending  readjustments 
and  preparations  for  resumption  on  much 
larger  scale  before  spring.  Will  Increase 
present  in. stamp  mill,  by  addition  of  pebble 
mill,  to  capacity  of  150  tons  per  day.  Work 
on  7SMii.fi.  tunnel  crosscuttlng  property  and 
draining  mine  will  be  resumed  :  tunnel  now 
advanced  2"»o  ft  Recovery  of  gold  dur- 
ing last  12  months  amounted  to  $197,296. 
Controlled  bv  Belgian  and  French  capital: 
main  oltlce  in  Paris.  France.  Charles  O. 
Titus,  of  Jiuilln,   Alaska,    manager, 

ARIZONA 
(Ilia    Cniinty 

T.N'SPIRiVTION  (Miami)  — November  pro- 
duction of  copper  amounted  In  2,500,01)0  lb., 
comimred   with  2,l»ii,ooo  |h.   In  October 

OLD    DOMINION    (niobe>   —   Production 
for  .November  wiis  2,844,000  lb   copiwr.  com- 
pnrlng   with   2.623,000  lb.   In   October, 
Mnhare    rnnnly 

TWINS  iKIngniiin)  —  Piirchnsed  bv  Dnl.i- 
ell  Mining  and  Milling  Co,  of  New  York. 
The  old  shaft  ov.r  .Inn  ft.  deep  will  be 
unwBtered,  reilndiered.  and  nlnklng  will  be 
resumed. 

rima     Cnnnty 

MOFirjAN  (Tuc.oon)  —  Recent  develop- 
ments on  flrst  and  second  levels  under  direc- 
lion  of  new  management  opened  conBlder- 
able  Innnnge  Ila.x  been  opened  to  depth 
of    »no    feri 


Pinal     County 

Pl.NAL  CO.XSOLIDATKD  (Price) — Re- 
pairs on  wagon  road  completed  and  ore 
hauling  begun.  Development  .satisfactory 
and    large   output   expected   soon. 

BROKE.N  HILLS  (Ray)— Wagon  road 
nearly  completed.  Hoist  will  be  installed 
when  it  can  be  put  on  ground ;  working 
force   to   bo   doubled. 

MAGMA  CHIEF  (Superior) — Diamond- 
drill  exploration  begun  from  9on-ft.  point 
in  Wat.son  tunnel.  At  iiresent  making  15 
ft.  per  day.  First  hole  will  be  about  600 
ft.    deep. 

RAY  LEAD  (Ray)  —  Purcha.sed  large 
number  of  pack  animals  and  will  Increase 
shipments  to  lono  tons  a  month.  Sur- 
veys being  made  to  determine  advi.sabillty 
of  connecting    with    Broken   Hills    road. 

ARKAN.S.\.S 

noonr  County 
ZINC  CAMP  OPERATIONS  hampered 
by  car  shortage  on  White  River  division. 
From  20  to  25  carloads  hand-cobbed  sili- 
cate of  zinc  and  concentrates  In  v.trious 
mine     bins     awaiting     shipment.       McCurry 


ipan.v  for  100-ton  mill  on  Rhodes-Man- 
ihister  mine.  L.  L.  Brown  mill,  shut  down 
for  repairs  for  several  weeks.  Is  again 
nmnlng. 

•  'ANTRELL  (Lead  HIID— Coy  ("antrell 
started  deeji  drilling  operations  on  ground 
three  miles  fiorth  of  here.  Expects  to  go  to 
depth  of  500  ft.  for  lead  or  zinc;  Is  down 
now  50   ft, 

Newton    ronnt.v 

CONFEDERATE  (Cave  Creek)— Mill  of 
300  tons  capacity  at  Confederate  mine  put 
In  operation.  Property  was  o(tened  by 
Confederates  during  civil  War  and  fur- 
nished lead  for  munitions.  Operated  by 
throe  shafts  and  opencul  :  producing  lend 
and  zinc  ore,  James  P,  Aviwnrd,  presi- 
dent;   Hnrry   Sandler,   secretary-treasurer. 

CALIFORNIA 

Amador   County 

PINE  GROVE  MINING  CO.  (Pine 
Orove) — Permit  for  issue  and  sale  of  stock 
revoked  by  commissloin  r  of  corporations. 

I'LYMOrTH  CONSOLIDATED  (Ply- 
mouth)—  In  October  lre«|i-d  10,800  tons  ore. 
with  estimated  yield  of  $56,215;  working 
expenses,  $3  1,010;  development,  $4743.  Sur- 
plus over  working  and  development,  $17.- 
461  :  capital  expenditure,  $1181. 


OLD  EUREKA  (Sutter  Creek) — Bottom 
of  shaft  reached  at  depth  of  2065  ft.  From 
1600-ft,  level  down,  former  owners  pros- 
IJected  and  mined  by  single-compartment 
shaft.  Has  been  enlarged  as  work  pro- 
ceeded to  a  three-compartment  shaft.  Work 
has  been  difficult  on  account  of  cleani  ig 
out  old  debris  and  removing  caved  grou  id. 
Now  repairing  and  enlarging  2000-ft.  sta- 
tion. Pay  ore  in  sight  at  this  level  and 
expected  development  at  this  point  will 
proceed  and  at  upper  levels  before  deepen- 
ing  shaft. 

Ituttr   County 

OROVILLE  DREDGING  (Orovllle)  - 
Boston  No.  4  dredge  will  start  redredging 
old  ground  worked  several  years  ago  b,\ 
Risdon  boats  Early  day  dredging  did  not 
recover  all  gold  and  believed  that  surticlent 
aitiount  remains  to  warrant  redredging. 
tlross  returns  for  week  ended  Oct,  11  for 
two  di'e<lges  was  $4409:  for  week  ended 
Oct,    18.    $4042. 

Calavrra>  County 

TANNER  (San  Andreas) — Explosion  In 
tunnel  caused  injury  to  two  men  who  were 
able  to  escape  before  second  explosion  fol- 
lowed. Supposed  to  have  been  result  of 
ml.ssed  holes. 

Klilorado    Coant,v 

LIVINGSTON  (Kalrplay)  — Ue|)orted  that 
Frank  Dlttmar  and  \V  Plttenger  of  Dillon. 
Mont..  ar<>  examining  pmperty  with  view 
to    reopening    it. 

MISSIO.V  FLAT  (PIncervllle)— I'nwater- 
Ing  old  65-ft.  shaft  of  this  cop|)er  mine 
I'ompleted.  Keiwrted  vein  18  In.  wide  dis- 
closed carrying  chnlcopyrlte  and  bondto 
with  good  copper  contents.  If  development 
warrnnt.s.  n  concentratng  plant  may  be  con- 
structed. 

Inyo   County 

ZINC  OREHODY  reported  disclosed  nine 
miles  from  Darwin.  Ore  Is  said  to  be  near 
surface  and  vein  has  width  of  BOO  ft.  Be- 
ing   developed    by    Utah    men. 

FRIDAY  (Bishop) -Reported  sold  to  M 
Yalovlca  and  a.^soclates  of  Goldfield  for 
$40,11110  Ore  assaying  high  In  silver  and 
carrying  some  lentl  ami  gold  said  to  have 
been  dlsclo.sed  by  short  tunnel  opcninK  a 
30-ln,    vein, 

Kern    Cnun(,r 

CALIFORNIA  KALI  CO.  (Ijon  Angeles) 
— Permitted  to  sell  BflOO  shares  capital 
stock  at  $1  ;  proceeds  for  prospecting  and 
developing  placer  claims  for  potash  deposit 
In  .southeastern   part   of  countv 
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BUTTE  (Rand.sburg)  —  Test  run  on 
waste  dumps  in  new  10-stamp  mill  reported 
profitable.  Dumps  above  mill  are  broken 
down  into  chute  carrying'  material  to  cars 
on  track  below,  and  then  trammed  to  mill 
bins.  Gross  returns  said  to  average  about 
t6    per  ton. 

Los   Angeles   County 

WALNUT  CREEK  MINING  AND  MILL- 
ING CO.  (Los  Angeles) — Supplementary 
permit  to  sell  2  0.000  .shares  capital  .stock 
at    50c.,   to   present   stockholders. 

Nevada    County 

YOU  BET  (Dutch  Flat) — Reported  com- 
pletion of  dfbris  restraining  dam  in  Mis- 
souri Canyon  and  corstruction  of  long 
flume  ;  hydraulic  mining  will  be  resumed 
within  short  time.  Resumed  mining  at 
You  Bet  by  San  Franci.sco  men  with  Mr. 
Gerdetz,  superintendent.  Old  You  Bet 
mines  were  former  gold  producers  but  anti- 
debris  law  proliibiting  running  of  tailings 
into  navigable  streams  or  tributaries  caused 
shutdown. 

Plarer    County 

SAN  FRANCISCO  (Fore-st  Hill)  —  San 
Francisco  men  prospecting  this  property, 
.situated  below  Dardanelles  mine  and  about 
2  J  miles  southwest  of  Forest  Hill.  Opened 
in    early   days    by   tunnel. 

Sacramento    Count.v 

NATOMA  NO.  10  dVatoma) — Was  first 
steel-hull  dredge  built  in  California  :  under- 
going repairs  to  be  completed  in  December. 
No.  10  was  experiment  in  steel-hull  con- 
struction and  at  time  of  installation  was 
disappointing  because  of  inadequate  flota- 
tion. This  fault  was  corrected  before  dig- 
ging began  :  afterward  handled  the  heav- 
iest kind  of  gravel  and  proved  dredge  to  be 
substantially  constructed.  It  has  been 
operating  five  years  and  with  necessary  re- 
pairs is  good  for  another  five  years'  work. 

San  Mateo  County 

LIBERTY  OIL  REFINING  CO.  (Oak- 
land)— Authorized  to  issue  lin.Oon  shares 
at  $1.  in  exchange  for  leases  in  Purisima 
(Treek  district,  containing  900  acres.  Com- 
pany required  to  reassign  lO.Ono  shares  to 
the  corporation  to  be  disposed  of  as  treas- 
ury shares  at  50c.  per  share;  proceeds  to 
be  utilized  in  repairing  and  improving 
equipment.  Further  permit  to  sell  15.000 
shares,  proceeds  to  be  used  in  development. 
There  are  four  cased  wells,  two  of  them 
producing  about  2  bbl.  of  oil  each  per  dav 
and  3000  cu.ft.  of  gas  per  hour.  Other  wells 
and  oil  producing  equipment  are  included. 

Shasta    County 

GREENHORN  (French  Gulch)  —  Ship- 
ment of  800  tons  of  copper  ore  being  hauled 
by  motor  trucks  to  Redding  for  transporta- 
tion by  rail  to  Mammoth  smeltery  at  Ken- 
nett.  Situated  near  Tower  House :  motor 
road  distance  about  22  miles;  trucks  carry 
about  five  tons. 

Yuba  County 
YUBA  CONSOLIDATED  GOLD  FIELDS 
(Hammonton) — Reported  to  contemplate 
construction  of  another  new  dredge  to  be 
known  as  No.  18.  Will  probably  be  con- 
structed by  Yuba  Manufacturing  Co. 

COLOR.VDO 
Boulder    County 

MELVINA  (Salina) — Three  shifts  en- 
gaged in  unwatering  property  ;  700-ft.  shaft 
unwatered  to  fi40-ft.  depth.  When  com- 
pleted active  developinent  will  be  started. 
Surface  plant  overhauled  and  placed  in 
working  order.      A.   Murphy,   manager. 

VICTORIA  (Summerville) — Employing  10 
men  on  development.  Property  opened  to 
470-ft.  depth.  Two  triplex  plunger  pumps 
will  keep  mine  unwatered  :  one  on  270-ft. 
level  driven  by  15-hp.  motor,  and  other  on 
470-ft.  level  driven  by  25-hn.  motor.  Will 
work  one  Dreadnaught  drifter  and  two 
stoper  drills  recently  added  to  equipinent. 
Carload  of  53-oz.  silver  ore  recently  shipped 
from  development.  Frank  M.  Pickard. 
superintendent. 

YELLOW  PINE  (Boulder)  —  Several 
leases  in  successful  operation.  Cochran 
Bros,  developing  Micbener  vein  on  sixth 
level,  900  ft.  from  beginning  of  tunnel  ;  ore 
opened  shows  good  silver,  copper  and  lead 
contents.  Pocket  of  high-grade  assayed 
$1200  a  ton;  12-ton  shipment  of  200-oz. 
silver  ore  made  recently.  Ore  opened  in 
block  being  operated  by  AI.  Steel.smith  as- 
says from  170  to  780  oz.  silver  per  ton. 
Another  block  on  same  vein,  oi)erated  by 
Wallace  &  McHarg  produced  12  tons  high- 
grade  shipping  ore.  Peter  Purges,  employ- 
ing 10  men  on  Mudd  vein,  shipping  two  cars 
per  month  :  last  shipment  of  14  tons  as- 
sayed 180  oz.  silver  per  ton.  Drift  ad- 
vanced 100  ft.  on  Mudd  vein  by  Ernest 
Meyring    and    Arthur    Meyers    under    con- 


tract. On  Yellow  Pine  vein.  Adams  & 
Stromberg  working  1000  ft.  from  tunnel 
portal  and  700  ft.  below  level.  Old  stope 
yielded  several  carloads  of  50-oz.  silver 
ore.  Development  being  done  on  Gray  Cop- 
per vein  by  Pearl  Horton.  Payable  ore 
opened  on  Duroc  and  Vancluse  veins.  Most 
of  ore  shipped  is  purchased  by  W.  J.  Cham- 
berlain   Ore   Company. 

Clear  Creek   County 

ORE  SHIPMENTS  FROM  IDAHO 
SPRINGS  during  October  were  heavier  than  ' 
in  any  previous  month  during  1917  ;  61 
cars  of  20  tons  each  shipped  having  value 
above  $25.  per  ton.  Total  output  from  Clear 
Creek  County  during  month  was  about 
$100,000, 

Gilpin     Ciunty 

GILPIN-EUREKA  (Central  City)— Mill 
operating  two  shifts  to  treat  increased  pro- 
duction. Good-grade  ore  opened  on  700-ft. 
level.  Smelting-grade  ore  also  mined.  Shaft 
sinking  will  be  resumed  soon. 

Saguache   Counts' 

KAPI  (Bonanza) — Continues  development 
in  May  Bell  tunnel  being  driven  to  cut 
Shawmut  vein.  New  compressor  plant  in- 
stalled. Curtis  comijressor  and  Wagner 
motor  supplied  by  Mine  and  Smelter  Supply 
Co..  of  Denver.  Drilling  equipment  pur- 
chased from  Denver  Rock  Drill  Manufac- 
turing Co.  W.  H.  Wright,  of  the  Malm- 
Wolf  Co.,   consulting  engineer. 

San  Juan    Count.v 

WAR  EAGLE  (Silverton) — Development 
discontinued  for  winter ;  will  be  resumed 
early  next  spring  under  management  of 
P.    J.    Holngrain. 

CRATER  GOLD  (Durango) — New  lower 
tunnel  advanced  200  ft.,  opened  vein 
of  low-grade  milling  ore.  Shipping  ore 
produced  from  development  in  upper  tun- 
nel. Emma  N.  tunnel  advanced  50  ft.,  and 
a  shoot  of  good-grade  ore  opened.  Ore 
bins  built  at  mine,  but  owing  to  shortage 
of  labor  new  bunkhouse  not  completed  in 
time  for  winter  use.  and  operations  dis- 
continued until  early  spring.  M.  H.  Kings- 
ley,  manager.      Mine   near  Animas  Forks. 

San  Miguel  County 

SHIPMENTS  FROM  TELLURIDE  dur- 
ing October  were  as  follows:  Tomboy.  50 
cars  of  concentrates;  Smuggler-LTnion,  40 
cars ;  Black  Bear,  28  cars ;  Liberty  Bell. 
8  cars;  lessees.  2   cars;  total,  128  cars. 

NEW  DOMINION  (Ophir)  —  Shipped 
payable  crude  ore  from  development ;  small 
concentrating    mill    under    consideration. 

LEWIS  (Telluride') — Main  shaft  unwa- 
tered to  first  level.  Development  and  min- 
ing will  be  resumed  when  property  is  com- 
pletelv   unwatered. 

GERTRUDE  (Telluridel — Mine  situated 
in  Bear  Creek  ;  de^'eloped  during  last  season 
by  Farrell  &  King.  Silver  and  copper  ore 
opened  ;  a  lower  crosscut  tunnel  under  con- 
sideration. 

LE'W'IS  (Telluride) — Winter  supplies 
being  laid  in:  elevation  is  12.000  ft.  and 
inaccessible  during  winter.  Work  will  con- 
tinue all  winter ;  mine  to  be  reopened,  mill 
remodeled  and  fiotation  installed ;  carload 
of   machinery   received. 

Summit    County 

ROYAL  TIGER  (Breckenridge) — Reopen- 
ing old  I.  X.  L.  mine ;  machine  drills  will 
be  installed  soon.  Boarding  and  bunk 
house  and   saw  mill  built   recently. 

Teller    County 

BACKOFF  LEASING  CO.  (Cripple 
Creek) — Operating  Midget  mine,  of  Midget- 
Bonanza  Gold  Mining  Co.,  discovered  rich 
ore. 

ELKTON  (Elkton)  —  Lessee  Barnard 
shipping  high-grade  ore  from  block  between 
3rd  and  4th  levels  of  Elkton  shaft,  on  Hen- 
ley vein. 

ISABELLA  (Cripple  Creek)— Lateral  de- 
velopment on  1500-ft.  level  of  winze  from 
12  50-ft.  level  of  Lee  shaft  Drifting  on 
East  Vindicator  vein,  and  crosscuttirtg  220 
ft.   to  Buena  Vista  vein. 

ID.4HO 
Bonner  County 

ARMSTEAD  MINES  (Talache) — During 
November  reported  main  tunnel  known  as 
No.  3  advanced  489  ft.  in  28  days,  com- 
paring with  488  ft.  in  29  days  in  October. 
^Both  figures  are  records  for  tunnel  driving 
in  Northwest.  Cost  is  estimated  at  $15.21 
per  foot.  Tunnel  being  driven  to  cut  vein 
on    lowest   level. 

Shoslione    County 

CALEDONIA  (Wardner) — Earnings  for 
October  were  $90,000.  a  decrease  of  about 
$20,000  from  the  1917  monthly  average. 
Efforts  to  find  oreshoot  on  Keating  l-^vel 
failed  ;   upper  workings  nearing  exhaustion. 


Has  $800.0110  surplus,  which  will  be  dis- 
bursed eventually. 

CARBONATE  HILL  GIANT  (MuUan)  — 
Following  acquisition  of  control  of  Carbon- 
ate Hill  and  Idaho  Giant  a  few  months 
ago.  W.  D.  Greenough  organized  Carbonate 
Hill  Giant  Mines  Co.  and  has  had  engineers 
formulating  extensive  plan  of  development 
to  begin  about  Jan.   1. 

SHERMAN  (Burke)  —  Shipping  ore 
struck  in  raise  from  main  tunnel,  starting 
on  2-in.  stringer  of  galena,  which  widened 
to  14  ft.  after  raising  35  ft  About  500  ft. 
below  upper  tunnel  and  about  700  ft.  from 
surface  much  ore  is  exposed.  About  500  ft. 
more  depth  can  be  obtained  by  lower  tun- 
nel, which  is  contemplated. 

DOUGLAS  (Beeler)  -Shipments  almost 
suspended  on  account  of  bad  condition  of 
road.  Ore  developed  in  tunnels  Nos.  2  and 
3  and  in  drift  from  shaft  100  ft.  below 
No.  3.  Vein  recently  discovered  on  opposite 
side  of  canyon,  showing  14  in.  of  oxidized 
zinc-lead  ore  with  a  little  sulphide.  Under 
lease  to  Anaconda  company;  70  men  em- 
ployed. 

REX  CONSOLIDATED  (Wallace)  — 
Bond  held  by  this  company  on  property  of 
the  old  Rex  Mining  Co.  taken  up  by  ac- 
ceptance of  old  company  of  1,000,000  shares 
in  the  consolidated  company.  Bond  was 
for  $200,000  and  expires  in  July,  1920. 
This  action  was  taken  by  the  stockholders 
of  Rex  Mining  Co.  at  meeting  held  in 
Auerusta.  Maine,  on  Nov.  19.  Rex  Con- 
solidated Co.  has  capital  stock  of  5.000.000 
shares,  2.000,000  of  which  will  be  sold  for 
development  purposes.  No  less  than  $75.- 
000  is  to  be  spent  on  Rex  property,  the 
work  to  include  extending  shaft  300  ft. 
from  700-ft.  level.  Company  al.so  owns  tract 
of  lead-zinc  land  in  the  Miami  district, 
Oklahoma,  which  will  also  be  developed. 

MICHIG.XX 

Copper 

SOUTH  LAKE  (Houghton) — Produced 
2345    tons    of    rock    in    November. 

FRANKLIN  (Demmon) — Output  was  27.- 
720    tons   for   November. 

ADVENTURE  (Greenland)  — Following 
suspension  of  work,  inine  shipped  35  tons 
to  mill. 

MASS  (Mass) — At  present  producing  1000 
tons  of  rock  daily ;  gradually  increasing 
output.  November  production  was  19,000 
tons. 

ALLOUEZ  (Allouez) — New  boilers  in- 
stalled throughout  and  entire  surface  plant 
being  improved.  Production  maintained  at 
1800  tons  daily. 

CHEROKEE  (Houghton) — Exploration 
work  continues  to  show  small  mass  and  shot 
copper  east  of  420-ft.  level ;  west  drifts 
advanced    70    ft. 

SENECA  (Mohawk) — One  boiler  now- 
working  ;  one  stack  erected  and  another 
ready  for  erection.  All  machinery  installed. 
Will    start    mining    on    Jan.    1. 

AHMEEK  (Ahmeek) — Output  continues 
to  break  all  previous  records,  being  close 
to  combined  output  of  three  Copper  Range 
mines.      Shipped   104,000   tons   in   November. 

CENTENNIAL  (Calumet)  —  Yield  for 
present  year  will  be  close  to  2,250,000  lb. 
an  increase  of  three  quarters  of  a  million 
pounds  over  1916.  owing  to  richer  quality 
of  ore  and  slight   increase  in  tonnage. 

CALUMET  &  HECL.A.  (Calumet) — Pro- 
duction for  November  from  C.  &  A.  mines 
was  245.000  tons;  Isle  Rovale.  13.000  tons 
to  Point  Mills  plant  and  54.000  tons  to  own 
mill    at    Pilgrim;    Osceola.    97.500    tons. 

LA  SALLE  (Calumet) — Stoping  only  in 
No.  1  shaft,  down  to  15th  level  inclusive. 
Rock  shipments  amount  to  50  tons  daily, 
half  from  this  shaft  and  half  from  No  2. 
.\t  latter,  now  drifting  on  bottom,  the  21st 
level  :  grade  of  rock  is  so  low  that  it  just 
permits    working. 

COPPER  RANGE  (Painesdale) — Three 
mines  maintaining  production;  a  slight 
falling  off  may  occur  in  November  output 
but  total  rock  tonnage  was  same  as  for 
October :  both  months  under  average  for 
i91().  Champion  is  producing  over  fiO.OOO 
tens  per  month  ;  Baltic.  30,000  tons ;  Tri- 
mountain.  20.000.  Trimountain  .showed  a 
slight  increase  in  tonnage  last  month  and 
falling   off   occurred    in    Baltic's    tonnage 

MINXESOT.\ 
^lesabi    Range 

.\LPEN.\  (Virginia) — Oliver  Iron  Min- 
ing Co.  testing  two  types  of  underground 
lo.iding  machines  developed  on  Mesabi,  the 
Middlemiss  and  the  Ho.ir.  Middlemiss  ma- 
chine developed  by  Bruce  Middlemiss, 
superintendent  for  Todd-Stambaugh  inter- 
ests ;  other  machine  is  invention  of  Captain 
Hoar  of   M.   A.    Hanna   interests. 
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MONTANA 

Dr«rlodicr   County 

NATIONAL  TINGSTKN  CO  (Ana- 
conda)— First  shipment  of  2800  lb.  of  con- 
centrates to  eastern  refineries  made  from 
Windy  Gap  mines,  said  to  be  wortli  ^l  a 
lb.  At  Hidden  I.,al<e,  construction  of  mill 
and  cyanide  plant  to  be  completed  shortly 

Madison  Tount.v 

IX  SHERIDAN  DISTRICT.  reported 
that  Bedford  mine  and  mill  will  resume. 
Mill  and  electric  i>ower  line  completed  some 
years  ago  and  property  is  ready  for  ex- 
i>loitation   and    treatment   of   ore. 

I.\  TWIN  BRIDGES  DISTRICT.  Michael 
Miller  is  making;  small  shipment  of  silver 
ore  from  mine  above  Govei  nor  Pollinger 
Springs,  between  Bear  and  Dry  Gulches. 
George  Bonantz  has  well-developed  prop- 
ertv  near  old  Tidal  Wave  between  Dry 
Georgia  and  Goodrich  Gulches :  shipping 
ore    during    the    summer. 

silver  Bow  County 
A.NACOND.-V  (Butte) — -November  produc- 
tion was  over  21.(;6(i.00(i  Hi.  of  copper  and 
about  4.000.000  ll>.  of  zinc  Prior  to  last 
summer's  labor  disturbances,  monthly  oirt- 
put  averaged  2S. 000. 000  lb.  of  copper,  in- 
cluding North  Butto  production,  malting 
present  .\naconda  production  nearly  90', 
of  normal  with  prospects  of  reaching  nor- 
mal  before   end   of   .vear. 

NK>  .VI>A 

KlUo    County 

HOLDEN  MINING  AND  MILLING 
(Tu.scarora) — Will  introduce  a  new  system 
of  milling  as  flow  sheet  includes  electro- 
cvaniding.  introduced  by  Prof.  E.  R.  Holden, 
o"f  Los  Angeles,  formerly  of  the  Colorado 
School  of  Mines  J.  D.  Hubbard,  super- 
intendent. 

Lender    County 

GOLD  TOP  MINING  (Battle  Mountain) 
— Installed  :i.S-tnn  ball  mill  and  started 
operating.  Six  claims  with  585  ft.  of  tun- 
nel :  crosscutting  and  connecting  shaft 
completed.  Ore  taken  out  through  tunnel. 
Situated  in  Copper  Basin  district,  about 
seven  miles  from  Galena. 

Nye    County 

TO.VOPAH  ORE  PRODUCTION  for  week 
ended  Dec  1  amounted  to  lO.Ofil  tons  valued 
at  Jl 76.067.  comparing  with  10.093  tons,  the 
previou.s  week  Producers  were :  Tonopah 
Belmont.  2565  tons:  Tonopah  Mining.  2800; 
Tonopah  Extension.  2380;  Jim  Butler.  500; 
West  End.  1128:  MacNamara.  470;  Mon- 
tana. 116;  North  Star.  56;  and  miscellane- 
ous,   46    tons 

White  Pine  County 

MINERVA  SCHKELITE  MINE,  situated 
20  miles  south  of  O.sceola.  in  Snake  Range, 
recentlv  sold  to  a  Mr.  Werner,  of  Los  Ange- 
les, a  $5000  ca.sh  payment  being  made.  Two- 
ton  mill  on  property,  but  unknown  it  prop- 
erty will  be  worked. 

NKW    MKXICO 
(irsnl   County 

BONNEY  (Lordsburg)— Water  on  400- 
ft  lc%-el  under  control.  Lawrence  Minmg 
Co.  operating  property  ;  will  work  ore 
lenses  encountered    In   development 

85  MI.MNG  CO  rTx>rdsburg)  —  Con- 
structing 400-ton  mill  Allis-Chalmers  ball 
mill  Just  received.  Plant  to  be  operating 
by  March  I'reparing  for  installation  of 
fourth  Delsel-englne  unit,  making  four 
Lyons-Atlas  500.hp    engines  in   use 

.SorTH  CHINO  COPPER  CO.  ( I>ords- 
hurg) — Will  be  name  of  new  company, 
formerly  known  as  Atwood  Consolidated 
Mining  Co..  operating  Atwood  and  South- 
ern grou|>s  Financed  In  Boston  ;  payments 
completed  on  property   until   January.    191  i 

Lincoln  County 

VERA  CRITZ  (Cnrrliozo) — Mill  eciuip- 
ment  and  electrical  machinery  for  mine 
shipped  for  working  properly  on  large 
scale. 

ORKOON 

ANDERSON'S  (Kerhy)  —  This  placer 
mine  on  Illinois  River,  six  miles  from  here, 
InslallInK  .loshun  Hendy  elevator  purchased 
from  Logan  placer  mine.  George  Anderson, 
owner. 

BIORLOW  A  BdCR  (Kerhy)— Hydraulic 
e<|ulpment  Installed  at  this  chrome  mine 
on  Illinois  River,  six  miles  from  here  i^oll 
surrfundlng  thi-  rhrnme  to  he  piped  Bwny 
Wi'-'  ■•   -   '  ■  ''MVld  Bour.  of  Kerhy. 


IT.VH 

4uab     County 

TINTIC  SHlPilE.NTS  for  .November,  cov- 
ering fi\e  weeks,  amounted  to  893  cars  as 
compared  with  634  in  September  and  929 
in  .\ugust.  al.so  of  five  shipping  weeks 
Tonnage  estimated  at  44.000  tons  valued 
at  about  $1,000,000  Shipments  for  two 
leanest  weeks  were  129  and  127  cars  re- 
spectively and  last  two  weeks  of  month, 
with  improved  transportation,  over  200  cars 
each  Heaviest  shipper  was  Dragon  Con- 
solidated with  172  cars  largely  of  fluxing 
ore.  Iron  Blossom  was  next  with  107  cars 
and  Chief  shipped  104  cars  Shipments  for 
week    ended    Nov     30    were     183    cars 

TI.VTIC  DRAIN  Tl'.NNEL  (Eureka)  — 
Stock  to  be  listed  on  Salt  Lake  Exchange  : 
capitalization.  3.000.000  shares,  par  value, 
5c..  with  1.500,000  shares  remaining  in 
treasurv  ;  also  $26,788  in  cash.  Owns  24 
patented  claims.  315  unpatented  claiins.  and 
600  acres  of  land  at  mouth  of  tunnel  to  be 
driven  for  development,  drainage  and  irri- 
gation. Ground  already  opened  by  shafts, 
tunnels  and  winzes  shows  some  ore.  L'tah 
Power  and  Light  Co.  working  on  power 
line  extension  ;  expected  to  have  power  for 
drills  available  in  December.  Boarding- 
house,  bunkhonse.  blacksmith  shop  com- 
pleted and  equipment  for  beginning  work 
installed.  Jesse  Knight,  of  Provo.  presi- 
dent. 

Salt    I.ake    County 

.ALT.4^  CONSOLID.\TED  (.Mta) — Connec- 
tions made  with  Michigan-Utah  tram  line 
allows  easier  shipment  from  lower  workings 

SOUTH  HECLA  (.A.lta) — Dwyer  tunnel 
level  continues  production,  new  find  about 
5000  ft  east  of  older  workings  said  to 
show    indications   of   orebody. 

COLUMBrS-REX.\LL  ( .\lta)— Novem- 
ber shipments  amounted  to  600  tons.  Un- 
favorable hauling  conditions  prevent  larger 
shipments 

C.^RDIFF  (.Salt  Lake) — Bad  roads  be- 
tween mine  and  bins  at  south  fork  of  Big 
Cottonwood  restricting  shipments  to  this 
point.  So  far  shipments  to  smelters  from 
accumulation  here,  awaiting  better  market 
for    lead    ores,    have    not    been    started 

Summit  County 
P.\RK  CITY  SHIPMENTS  during  Novem- 
ber were  13,142  tons  of  ore  and  concen- 
trates, according  to  preliminary  figures,  this 
being  the  heaviest  month  of  the  year  thus 
far  Ontario  Silver  shipped  3990  tons,  tie- 
ing  the  largest  output  for  the  year  Judge 
Mining  and  Smelting  shipped  3409  tons, 
being  its  heaviest  month  also ;  the  elec- 
trolvtic  zinc  plant  is  adding  considerably 
to  output.  Silver  King  Coalition  and  Silver 
King  Consolidated  follow  with  3270  and 
1025  tons  respectively  The  Daly  West 
shipped  800  tons.  Twelve  properties 
shipped. 

Tooele  Connt.v 
DITGWAY  COPPER  (Salt  I-ake)— Copper 
reported  found  on  recently  acquired  claim  and 
work,  suspended  for  some  months,  resumed 
Owns  six  patented  claims  and  two  unpat- 
ented clalm-M.  Shipping  point  for  camp  is 
Faust  Station.   55  miles  by  wagon-road 

I  tail    County 

SERVICIC  POWER  LINE  is  being  plan- 
ned bv  the  Earl  Eagle.  Bellerophon.  and 
Globe  Mining  companies  in  American  Fork 
Canyon  to  furnish  iiowcr  for  their  proper- 
ties 

EARL  EAGLE  (American  Fork)— Tun- 
nel   in  about    1300   ft       Winter  supplies    in 

BOG  MINI.NG  (American  F'ork)^Tun- 
nel  being  driven  for  contact,  about  400  ft 
below  old  tunnel  workings,  which  have  been 
discontinued 

W.\SIIIN<iTON 

NORTHWEST  MAG.NESITE  CO.  (Che- 
welah) — Producing  average  of  180  tons  cal- 
cined magneslte  dally.  Third  metal  kiln 
put  In  operation  and  six-mile  tramway  al- 
most completed.  Large  calcining  plant 
nearly  completed,  ("ost  of  plant  and  train- 
way,   about    $260,000. 

VALLEY  MAONESITE  CO.  (Chewelah) 
Shipped  20  carloads  of  40  tons  each  cal- 
cined material,  averaging  $32.60  per  ton 
Operating  and  haulage  cost.  $10  per  ion; 
expect    reduction    to    $6    per   ton    when    rall- 


lido) 


Reopening 


road  Is  built  to  proiierty.     Eight  more  kll 
to  be  built,  making  total  of  ll   and  provid- 
ing capacity   of    iRo   tons   dally  of  calcined 
material. 

CANAOA 
^lanlloba 
ELIZABETH  GROI'P  (Herb  Ijike)  — 
Mines  Exploration  .'iyndlcate  (Makeover 
Urns  170  rirnndway.  New  York)  has  se- 
cured conlrnlllng  Interest,  which  was  held 
bv  Pas  Consolidated  Mining  Co  .  of  Winni- 
peg.     Mines    Exploration    Syndicate    nerees 


Ontario 

WHELPDALE  (South  Porcupine) — In- 
stalling  small   plant 

GIFFORD  (Cobalt) — Vein.  10-in.  wide. 
.showing    native   silver    cut   on    350-ft.    level. 

BURNSIDE  (Kirkland  Lake) — Acquired 
by  Alladin  Mining  Co.  The  same  interests 
control   Chambers   Ferland  in  Cobalt. 

PORT  ARTHUR  COPPER  (  Mine  Centre) 
— Mining  plant,  including  air  compressors, 
installed,  and  two  working  shafts  being 
sunk. 

THICK  HU<  ;HES  (  Kirklat  d  Lake) — Will 
increase  capital  from  $2.ooo.noo  to  $2,500.- 
000 ;  new  stock  to  provide  for  mill  exten- 
sions and   additional   development. 

HOLLI.NCER  Ci)NSoLID..\TED  (Tlm- 
mins) — Heported  recent  developments  on 
the  Millerton  gi\e  width  of  orebodv  opened 
on   400-ft     level  as  7ii   feet. 

LA  ROSE  (Cobalt) — Received  authority 
to  cut  capital  of  La  Rose  Mine.s,  Ltd.,  the 
( mtario  company,  from  6.000.000  shares  of 
$1  par  to  1.500.000  shares  of  $1  par.  Will 
be  transferred  share  for  share  with  La  Ro.se 
Consolidated,  the  American  company,  which 
has  1,500.000  shares  of  $5  par.  American 
comj)any  will  be  liquidated. 

KIRKLA.ND  LAKE  (Kirkland  Lake)  — 
Purchased  by  Beaver  Consolidated,  with 
exception  of  small  amount  of  outstanding 
stock.  Total  purchase  price  was  approxi- 
mately $300,000  in  four  instalments.  For 
each  payment  a  corresponding  block  of 
stock  was  delivered.  Owing  to  heavy  ex- 
penditures of  Be.iver  development  and  in- 
stallation of  150-ton  mill,  about  one-half  of 
stock  covered  hy  last  instalment  of  $75,000 
was  not  taken  over. 

Yukon 

CANADIA.N  KLONDYKE  (Dawson)  — 
On  application  of  Granville  Mining  Co. 
Judge  Mac.Xulay  appointed  Harold  (; 
Blankman.  deputy  clerk  of  the  Yukon 
Court,  as  temporary  receiver  for  Canadian 
Klondyke  Power  Co.  and  Canadian  Klon- 
dyke  Mining  Co.  on  ground  of  failure  to 
issue  bonds  for  loan  of  $1,350,000.  or  to 
pay  interest  thereon.  .Applicants  explained 
that  it  was  not  their  intention  to  shut  down 
operations  but  to  secure  an  adjustment  ano 
arrange  for  payment  of  all  obligations. 

MKXICO 

EMB.-VRGO  ON  GOLD  .\ND  SILVER 
ORES  will  he  raised  by  the  Mexican  gov- 
ernment as  the  result  of  an  agreement  made 
with  the  United  States  The  agreement 
entails  upon  the  United  States  the  obliga- 
tion to  return  the  entire  gold  content  of 
the  ore  and  25'";  of  the  silver  extracted 
from    the    ore 

CHILE 

CHILE  EXPLORATION  (Chu<|Uicamata) 
— Production  in  November  was  8.872.000  lb 
copper,  comparing  with  9.050.000  lb  in 
October  Ojieratlons  are  limited  by  supply 
of   fuel    oil 

PKKl- 

CERRO  l>E  PAS(X)  (Ij>  Fundlclon)  — 
Production  for  .Voveniher.  according  to 
cable  dispatch,  was  6.440,000  lb.  blister 
copper,  comparing  with  7,326,032  Ih.  In 
October. 

AUSTRALIA 

MOUNT  LYELL  MINING  AND  RAIL- 
WAY (Mount  Lyell.  Tasinania) — Cable  ad- 
vices from  MellKJurne  report  ore  treated 
during  vear  ended  Sept  30  was:  Mount 
Lvell.  152.668  tons;  North  Mount  Lyeli 
82.878  tons;  Coni-enI rates.  4049.  Ore  ex- 
traction suspended  three  weeks  In  May. 
owing  to  strike  Produced  6832  tons  blister 
copi>er  containing  5766  tons  copper;  295.- 
126  oz  silver:  7466  oz  gold  (*ost  of  pro- 
ducing blister  copper  was  $6  46  "|>or  Ion 
of  ore  including  concentration  "  Owing  In 
diminished  output.  It  was  only  possible  to 
run  two  furnaces  during  the  year  Smelt- 
ing was  entirely  suspended  for  19  days  and 
one  furnace  only  was  running  for  16  days 
on  account  of  strike  Ore  reserves  based 
on  last  estloKile  were:  Mount  Lyell.  In- 
cluding South  Mount  Lyell.  2.013.43!!  tons: 
North  Mount  Lyell.  997.904  tons  Flotation 
plant  treated  Comstock  and  low-grade 
North  Mount  Lyell  ores  totaling  14.129 
tons  aAsnylng  2  91"";  copjier.  and  yielding 
3902  tons  of  concentrates  assaying  9.11". 
copper 

IM>I\ 
GOLD  PRODUCTION  of  Kniar  Field  In 
M)-sore  during  October  was  43.041  ox  line. 
Iieing  166  on  le.ss  than  In  September,  and 
2020  o«  less  than  In  (">ctolier.  1916  The 
decrease  was  chleflv  In  the  Balaghat  and 
the  Champion  Reef  For  the  10  months 
ended  Oct  31.  the  production  was  462,664 
oz  In  1916.  and  432,684  o«  — or  $8,941,611 
In  value — In  1917:  a  decrease  of  19.970  o« 
this    year 
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SILVER  AND  STERUNG_EXCHAXGE 


Sterl- 
ing 
Ex- 
change 

4  7515 
4  7515 
4  7515 

Silver 

Dec. 

Sterl- 

Ex- 

chanjjp 

4  75T5 
4  7515 
4  7515 

Silver 

Dor-. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

42;   t 

43 
43 

New 
York, 
Cents 

85f 
851 
85| 

Lon- 
don, 
Pence 

6 

7 
8 

85i 
851 
855 

10 
11 
12 

42J 
42J 
42J 

New  York  (juotations  am  as  reported  by  Handy 
&  Harnian  and  are  in  rents  per  troy  ounee  of  bar 
silver,  999  fine.  I,ondon  (luotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Dec 

lytic 

Spot. 

N   Y. 

St,  L. 

St.  L. 

6i 

6.25 

7  50 

6 

*23i 

t88 

(a'6; 

(a  6  35 

07  60 

6  25 

6  25 

7  50 

/ 

*23S 

t88 

®6  40 

(36  35 

(5  7.55 

6i 

6  25 

7  50 

8 

*23! 

t88 

@6| 

(ft  6  35 

(3)7.55 

6i 

6  25 

7  45 

lU 

*23S 

t88 

©65 

@6  30 

(ffi7.55 

6i 

6  25 

71 

II 

*23J 

t88 

(a  61 

@6  30 

©7} 

6i 

6.25 

'  7i 

12 

*23J 

t88 

@6| 

@6  30 

@7i 

tNc 


*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  2L  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  8.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17.5c. 
per  1 00  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St,  Louis-New  York  17c.;  St.  Louis-Chicago. 
6.3c.:  St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Dec. 

Spot 

3  Mos. 

Spot 

6 
7 
8 
10 
II 
12 

no 
no 

no 
no 
no 

no 
no 

no 
no 
no 

125 
125 

125 
125 
125 

292 
293} 

296 
2981 
302' 

290 
29li 

293S 
295* 
296; 

301 
30; 

30 ; 
30'. 
3Di 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,_with  .\nierican  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchangeat$4.7515.  £30',  =6.4696i-.;  £54=  I  1.4545c.; 
£120  =  25.4544c.:  £  1 37  =  29.0605c  ;  £240  =  50  9089c. 
Variations,  £1  =O2l21205c 


Metal   Markets 

NEW    YORK — Dec.    12 

All  of  the  metal  markets  thi.s  week 
were  characterized  by  great  dullness.  How- 
ever,  there  were   features  of   interest. 

Copper — The  matter  that  was  most  talked 
about  this  week  is  the  forthcoming  confer- 
ence between  the  copper  producers  and  the 
War  Industries  Boarci  to  be  held  in  Wash- 
ington on  Dec.  14,  at  which  is  to  be  dis- 
ousped   the   matter  of  price   to   prevail    sub- 


sequent to  January,  1918,  when  the  pres- 
ent agreement  will  expire.  It  is  hoped  that 
an  announcement  will  follow  soon  after  the 
meeting  on   Dec.    14. 

In  the  meantime,  some  of  the  smaller 
producers  have  made  bitter  repre.sentations 
to  the  Copper  Producers'  Committee  that 
they  cannot  supply  copper  at  23Jc.  without 
losing  money.  It  is  well  known  also  that 
producers  in  .South  America,  whose  output 
is  imported  into  this  country,  are  suffering 
very  keenly  from  present  conditions,  the 
matter  of  exchange  rates  adding  to  the  dif- 
ficulties in  their  case,  and  seme  of  them 
have  actually  suspended  operations  with 
the  result  of  diminishing  the  supply  of 
American    refiners   from   that    Quarter. 

Another  feature  of  interest  this  week 
were  sales  of  copper  at  33ic..  cash.  New 
York,  to  domestic  consumers  for  deli\'ery 
subsequent  to  January,  some  contracts  hav- 
ing been  entered  into  for  deliver^'  as  far 
ahead  as  June.  Several  producers  booked 
business  of  this  kind,  the  volume  of  which 
attained  proportion.s  considerably  larger 
than  in  previous  weeks.  The  consumers 
who  entered  into  these  contracts  were  cov- 
ering orders  that  they  had  already  received. 
The  bulk  of  this  business  was  negotiated 
at  the  specific  price,  without  anv  guarantee 
against    decline. 

From  Washington  we  hear  that  officials 
interested  in  copper  are  much  gratified 
at  the  gradual  increase  of  production  at 
Anaconda,  which  now  is  running  at  about 
909;  of  capacity.  Information  reaching 
Washington  is  that  the  December  produc- 
tion in  Arizona  will  be  greater  than  was 
anticipated.  Fuel  and  transportation  con- 
ditions, as  they  affect  the  copper  industry, 
have  disturbed  officials  somewhat :  but, 
through  influences  they  were  able  to  bring 
to  bear,  these  hindering  factors  in  no  case 
have  become  serious. 

Under  the  system  adopted  for  less  than 
car  load  lots,  the  trade  has  been  provided 
with  small  lots  in  proportion  to  its  require- 
ments and  the  urgent  demand  in  that  quar- 
ter seems  to  have  been  taken  care  of 
fairly   well. 

Copper  Sheet.i  were  cut  on  Dec.  7  to  31  Jc, 
per  lb.,  f.o.b.  mill,  for  hot  rolled,  and  Ic. 
higher  for  cold  rolled.  Copper  wire  is 
quoted  at    26'5'2Tc..   f.o.b.   mill,  carload  lots. 

Tin — Such  business  as  was  done  was  of 
surreptitious  character  and  in  very  small 
lots  AVe  continue  to  quote  the  market  at 
88c..  but  that  is  purely  nominal  and  not 
representative    of    actual    business. 

Beginning  with  Dec.  10  the  American 
Iron  and  Steel  Institute  took  charge  of  the 
distribution  of  tin  supplies,  under  sanction 
of  the  IT.  S,  Government,  Hereafter  the 
British  consular  oflicers  will  release  tin 
only  to   it 

I.eail — This  market  was  dull  and  rather 
spotted  in  character.  Some  producers 
booked  a  fair  amount  of  business,  while 
others  got  none  at  all.  In  certain  cases, 
producers  took  no  business  for  the  reason 
that  they  are  sold  out  for  a  considerable 
time  ahead.  Other  producers  who  had  sup- 
plies at  their  work  were  in  some  cases 
unable  to  accept  business  owing  to  impos- 
sibility of  making  the  delivery  wanted,  be- 
cause of  the  freight  congestion.  In  some 
quarters  the  lead  market  was  thought  to 
exhibit  a  slightly  firmer  tone,  while  in 
other  quarters  the  opposite  opinion  was 
expressed. 

The  lead  producers  will  meet  the  War 
Industries  Board  in  Washington  on  Dec. 
17.  at  which  meeting  will  he  di.scussed  the 
fixing  of  a  maximum  price  for  lead.  The 
lead  required  by  the  Government  is  being 
provided  at  present  on  the  basis  of  the 
average  monthly  quotation  of  the  market 
at    St    Louis, 

Zinc — This  market  was  very  dull  Some 
small  transactions  were  reported  from  dav 
to  day  at  about  7Jc.,  St.  Louis,  hut  on  Dec 
11   the  market  exhibited  a  weaker  tone. 

The  zinc  requirements  of  the  U.  S.  Gov- 
ernment and  of  the  foreign  governments 
associated  with  this  country  in  the  war  are 
being  taken  care  of  promptly.  It  is  under- 
stood that  the  purchases  for  the  Allies  of 
the  lower  grades  are  being  made  in  the 
open  marljet  at  going  prices. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
ion  lb.  f.o.b.  Peru,  less  S"";    discount. 


Other    Metals 

Aluminum— This  market  continues  dull, 
-Vo.  1  ingots  being  offered  at  3Bc.  per  lb., 
Xew  York.  Aluminum-sheet  demand  is 
good,  however,  the  output  of  one  Middle 
West  mill  being  sold  up  to  July,  1918. 

Antimony — This  metal  was  a  little  weaker 
and  we  quote  spot  at  15(5  ISJc,  while  fu- 
tures are  quoted  at  14c.,  c.i.f..  in  bond. 
The  market  was  dull,  but  there  were  un- 
settling rumors.  Some  Governmental  ac- 
tion  is  anticipated. 

ISisniutli — Unchanged  at   $3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.5ii 
Ti  1.75    per   lb.,    depending   on    the    quantity. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.   per  lb.   for  electrolytic. 

Quirksilver — .Some  small  sales  of  spot 
were  reported  at  $1171(5  120.  but  the  major 
market  remained  at  $115.  which  price  is 
quoted  for  quicksilver  to  arrive  The  mar- 
ket has  a  strong  undertone  San  Francisco 
reports,   by   telegraph.    $112,50,   steady. 

Gold,   Silver  and  Platinum 

Silver  —  This  metal  remains  quiet  and 
steady,  with  moderate  shipments  to  London. 
Business  is  being  conducted  with  San  Fran- 
cisco for  Far  Eastern  export.  Xothing  has 
yet  been  positively  decided  in  the  matter 
of  the  purchase  by  the  United  States  and 
British  governments  of  all  the  available 
silver  supplies  of  the  countr.v  for  redistri- 
bution where  most  needed,  coinage  require- 
ments being  the  most  pressing  need. 

Mexican  dollars  at  New  York:  Dec.  6, 
653c.;  7,  663c.:  8,  66ic.  :  10,  66c.:  11,  66c.: 
12,    6fic. 

Platinum — ITnchanged  at  $103  @  105,  with 
the  market  fairly  active. 

Patlndium — Verv  strong.  We  quote 
$127  50(R  130, 

Zinc  and  Lead  Ore  Markets 

Platteville,  Wis.,  Dec,  8 — Blende,  basis 
60c;  zn.  $62  base  for  premium  ore  down  to 
$57  base  for  .second  grade.  Lead  ore.  ba.sis 
80 r;  Pb,  $75  to  $70  per  ton.  Shipments 
reported  for  tlie  week  are  3209  tons  of  zinc 
ore.  42  tons  of  lead  ore.  and  574  tons  of  sul- 
phur ore.  For  the  year  to  date  the  figures 
are:  138,028  tons  of  zinc  ore.  6689  tons 
of  lead  ore.  and  27.005  tons  of  sulphur  ore. 
Shipped  during  the  week  to  separating 
plants,   3862   tons  of  zinc  ore. 


Other  Ores 

Manganese  Ore — Metallurgical  ore,  48% 
grade,    is  firm   at   $1.20   per  unit. 

Mol.vbdenite — De;nand  was  very  strong 
and  business  was  done  at  $2.25(S2.30  per 
lb.   of  molybdenum  sulphide,   basis   90%. 

Pyrites — Spanish  lump  quoted  at  15®! 
15lc.  per  unit,  on  basis  of  liis.  ocean  freight, 
buyer  to  pa.v  excess  freight  and  war  risk, 
except  that  concession  of  2'",  of  war  risk 
is  allowed.  Ocean  rates  remain  at  35s.  for 
Northern,  40s.  for  Southern  and  42s.  6d.  for 
Gulf  ports.  However,  despite  these  so- 
called  fixed  rate,  one  importer  recently 
had  to  pay  42s.  6d.  for  a  charter  to  Charles- 
ton, S.  C. 

A  Georgia  producer  reports  the  sale  of 
300  to  500  tons  of  47-50','r  concentrates  at 
30c.  per  unit  delivered  at  customer's  works, 
the  freight  rate  from  the  mine  shipping 
point  being  $1.12  per  long  ton:  Georgia 
lump.  43  to  45'^  S,  was  sold  at  about  35c. 
per  unit,   cinders   reserved. 

Tungsten  Ore — Moderate  business  was  re- 
ported at  somewhat  easier  prices.  Business 
in  the  highest  grade  of  ore  was  reported 
done    at    .<22'f;2i    per    unit. 

Iron  Trade   Review 

NKW      YORK — I»ee,     I'J 

^Vith  no  authority  which  can  give  as- 
surance of  stable  lirFces,  consumers  are 
cautious  in  buying  This  is  particularly 
true,  says  "Iron  .Age."  in  lines  of  product 
in  which  Government  wants  are  not  domi- 
nating As  to  plates,  shapes,  bars  and 
forging  steel  the  average  buyer  appreciates 
that  contract  deliveries  are  entirely  subject 
to   war   priorities. 

Specifications  for  Government  steel  are 
going    to    the    mills    faster    than    had    been 
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counted  on.  and  some  classes  of  mills  are 
mor»-  fuUv  oiwrated  on  war  account  than 
seemed  likelv  two  months  ago  Yet  there 
are  gaps  due  to  lack  of  team  work  For 
example.  Canadian  plants  having  contracts 
for  American  shells  complain  of  the  slow- 
ness with  which  orders  for  the  steel  are 
sent    out    from    Washington    to    the    makers 

The  piK-lron  market  is  workmg  steadily 
toward  a  condition  in  which  consumers 
without  war  orders  will  find  it  wellnigh 
impossible  to  secure  iron.  Philadelphia 
continues  to  lead  in  the  volume  of  new 
buving.  About  60.ono  tons  was  bought 
there  in  the  week.  3f).0ft0  tons  being  basic 
for  delivery  over  the  first  half  of  1918. 

PITTSBl'ROH — Dec.    11 

The  announcement  that  at  yesterdays 
meeting  at  Washington  between  the  \\  ar 
Industries  Board  and  the  steel  producers 
the  matter  of  prices  was  mentioned  only 
verv  incidentally,  the  discussion  being 
chiellv  as  to  deliveries  and  methods  of 
distributing  Government  orders,  is  a  trifle 
puzzling,  because  the  otficial  announcement 
that  such  a  meeting  was  to  be  held  stated 
si>ecificallv  that  the  meeting  was  for  the 
purpose  of  considering  prices,  seeing  that 
thev  had  all  been  set  with  the  proviso  that 
they  could  be  revised  Jan  1  or  later.  The 
conclusion  would  be  that  Washington  has 
no  serious  thought  at  this  time  of  urging 
any  revision  downward  were  it  not  that 
it  is  announced  that  there  is  to  be  a  meet- 
ing between  the  steel  producers  and  the 
Federal  Trade  Commission  next  Friday. 
Producers  as  a  class  would  deplore  any 
such  change  in  authority  when  the  arrange- 
ment reached  with  the  War  Industries 
Board  has  been  working  so  smoothly.  The 
opening  up  of  the  subject  at  all  is  de- 
precated as  having  an  unsettling  tendency 
upon  business  and  it  is  stated  that  business 
has  suffered  a  distinct  decrease  in  the  last 
few  davs,  owing  to  the  public  announcement 
that  the  matter  of  prices  was  to  be  con- 
sidered this  week.  While  producers  point 
out  that  their  costs  have  increased  since 
the  original  price  agreement,  announced 
Sept.  24.  buyers  interpret  any  talk  of  price 
revision  as  "meaning  a  revision  downward 
and  not  upward 

The  decrease  of  112.563  tons  in  Novem- 
ber in  the  Steel  Corporation's  unfilled 
obligations,  against  decreases  during  the 
preceding  five  months  running  at  more  than 
half  a  million  tons  a  month,  represents  in 
part  the  large  contracting  for  tin  plates 
and  sheets  for  the  first  half  of  next  year. 
following  the  setting  of  Government  prices 
on  Nov.  5.  in  part  an  increase  in  Govern- 
ment orders  and  in  part  a  decrease  In 
shipments  The  decrease  in  shipments  has 
been  exaggerated  in  some  quarters.  The 
best  evidence  indicates  that  shipments  were 
about  loOrt  tons  a  day  less  in  November 
than  in  October,  representing  about  3% 
le.ss  capacity  employed. 

The  distinction  between  strictly  war  steel 
and  commercial  steel  Is  being  wiped  out 
The  direct  war  steel,  in  the  form  of  shell 
.steel,  ship  steel  and  other  forms  required 
directly  bv  the  military  forces,  for  the 
Government  and  its  Allies,  may  involve  35 
or  40^1^  of  the  steel-producing  capacity  in 
the  next  few  months,  but  the  major  lior- 
tlon  of  the  remaining  steel  is  now  regarded 
as  war  steel  In  substance,  as  it  is  being 
u.xed  in  Industries  indirectly  aiding  In  the 
prosecution  of  war.  Two  Instances  may 
be  cited,  the  steel  u.scd  In  oil  production 
and  the  steel  passing  to  the  railroads  Many 
mills  estimate,  from  this  viewpoint,  that 
from  "5  to  inO"",  of  their  output  Is  now- 
going  to  help  prosecute  the  war  The 
amount  of  steel  going  Into  luxuries,  or 
what  are  now  called  "unesaentlals"  Is  rela- 
tively   small 

PIk  Tr  ...  '■  '  recelpLt  at  blast  furnaces 
Incr-  I  as  last  week  progressed 

and  '     furnaces    wi-re    able    to 

resui  're   cold    snap   developed, 

lasl  .  ht.    and    the    coke    move- 

metr  •   1    again,    with    the    result 

thai  I'l    lodav    some    additional 

furri  '  M.ked       While  the  situation 

is  liii'l  II  1-  ii'i  i">  bad  as  would  have  been 
expected  f<ir  the  circumstances,  as  Ihe  whole 
trade  has  been  dreading  what  Ihe  first  real 
winter    we.iHr    Mould    do    to    Ihe   railroad.' 
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The  Mining  Districts  of  Joplin  and 
Southeast  Missouri — I 


By  H.  W.  KITSON 


The  lower  Mississippi  VaUeij  has  developed  the 
greatest  zinc  and  lead  industry  in  the  world. 
The  Ozark  uplift  rises  from  the  plains  a  dome 
of  sedimentanes  from  Cambrian  to  Carboni- 
ferous age  deeply  eroded  to  a  plateau  exposing  a 
basement  core  of  granite  in  the  St.  Francois 
Mountains.  The  lead  deposits  of  Southeast  Mis- 
souri occur  in  an  outcropping  Cambrian  dolomite, 
the  zinc  and  lead  of  Joplin  in  a  higher  Missis- 
sippian  limestone.  The  region  acquired  by  the 
Louisiana  Purchase  was  settled  by  an  agricul- 
tural people,  and  icith  the  exception  of  a  few 
surface  luorkings  most  of  the  mines  were  dis- 
covered  ivhile   sinking   for    water. 

COMPARATIVELY  few  mining  men  in  the  United 
States,  and  especially  in  the  West,  have  visited 
the  country's  greatest  zinc  and  lead  districts — 
Joplin  and   Southeast   Missouri.      Until   recently   there 


those  engineers  whose  activities  have  at  some  time 
centered  in  one  or  the  other  of  these  sections,  so  little 
is  generally  known  concerning  either.  To  many  Joplin 
is  but  a  familiar  name  associated  with  lead  and  zinc 
somewhere  in  Missouri,  and  the  Southea.st  Missouri  lead 
district  is  either  confused  with  it  or  is  altogether  un- 
known. Those  members  of  the  American  Institute  of 
Mining  Engineers  who  attended  the  recent  meeting  of 
that  body  in  St.  Louis,  and  who  for  the  first  time 
visited  the  coal,  zinc,  lead,  oil  and  gas  fields  of  Missouri, 
Illinois,  Kansas  and  Oklahoma,  and  read  the  technical 
papers  and  other  literatui'e  descriptive  of  the  region 
presented  at  the  meetings,  will  agree  that  the  present 
and  future  wealth  of  the  lower  Mississippi  Valley  is 
beyond  any  previous  conception  they  may  have  formed 
in  regard  to  the  variety,  quantity  and  extent  of  the 
region's  mineral  resources. 

It  is  the  pui-pose  of  this  series  of  articles  to  present 
first  a  long-distance  view  of  the  entire  area  of  the 
lower  Mississippi  Valley,  later  viewing  the  Joplin  and 
then  the  Southeast  Missouri  districts  at  closer  range 


GEXER.\L  VIEW  OF  JOPLIN   DISTRICT   BETWEEN    WEBB    CITY  AND  ORONOOU.  UO. 


has  been  a  dearth  of  technical  literature  from  either 
district,  which  may  be  attributed  in  part  to  the  uncon- 
ventional practice  in  mining  and  milling  at  Joplin,  and 
to  the  policy  of  nonpublicity  of  the  part  of  the  com- 
panies operating  in  the  Southeast  Missouri  area.  It  is, 
therefore,   not  surprising  that,  with   the  exception   of 


Note — The  first  of  a  series  of  articles  dealing  with  the  region 
of  the  Ozark  uplift,  to  be  followed  by  papers  on  mining  and 
milling  in  .loplin  and  on  the  practice  m  Southeast  Missouri 


and  describing  each  in  turn,  first  as  a  whole,  and  then 
subsequently  in  its  various  phases.  Technical  papers 
descriptive  of  the  ores,  geology,  mining  and  milling  of 
both  districts  have  been  published  in  recent  bulletins 
of  the  American  Institute  of  Mining  Engineers  and 
deal  with  various  technical  problems  with  a  thorough- 
ness that  need  not  be  undertaken  in  the  present  article, 
which  aims  only  to  incoi-porate  all  that  has  been  written 
in    a    general    descriptive    manner    with    information 
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gathered  during  a  recent  visit  both  to  Joplin  and  South- 
east Missouri.  The  miner  from  the  mountainou.s  West 
will  wonder  at  the  smoothness  of  topography,  the  ab- 
sence of  "blowouts"  and  evidence  of  past  mountain- 
making  and  ore-making  igneous  activity.  He  will 
marvel  that  a  country  can  have  a  cultivated  field  on 
the  surface  and  a  mine  below,  and  will  be  puzzled  to 
learn  that  he  cannot  stake  out  a  mining  claim  on  land 
that  is  more  valuable  for  mining  than  for  agricultural 
purposes.  The  millman  will  note  with  astonishment  the 
countless  number  of  small  mills  dotting  the  landscape 
so  profusely  in  the  vicinity  of  .Joplin  and  Webb  City, 
each  with  its  conical  tailings  pile,  said  to  carry  from 
0.5  to  l''f  zinc,  and  collectively  appearing  like  huge 
sand  dunes  on  a  desert,  and  until  he  has  seen  the  cost 
sheets  and  realized  the  economic  situation  as  it  actually 
exists,  he  may  think  he  has  found  a  rare  field  for  better- 
ment of  practice  both  in  mining  methods  and  in  mill- 
ing. But  in  this  instance  ha-stily  formed  conclusions 
are  likely  to  be  misleading. 

The  World's  Largest  Zinc  and  Lead  Districts 

The  value  of  the  mineral  products  of  the  lower  Missis- 
sippi Valley,  a  region  centering  in  the  State  of  Missouri 
and  e.\tending  into  the  adjacent  parts  of  Illinois.  In- 
diana, Kentucky,  Tennessee,  Arkansas,  Oklahoma  and 
Kansas,  amounted  in  1916  to  nearly  six  hundred  million 
dollars.'  The  district  is  the  largest  zinc  and  lead  pro- 
ducer in  the  world,  accounting  respectively  for  one- 
third  and  one-seventh  of  the  total  of  each.  In  oil  Okla- 
homa and  Kansas  produced  40'^,  of  the  total  in  the 
United  States;  and  from  the  entire  section  there  was 
a  large  production  of  bituminous  coking  and  non- 
coking  coal,  and  some  semi-bituminous  and  semi-anthra- 
cite of  high  grade.  In  addition  the  field  produces  barite, 
bauxite,  cement,  clay,  fluorspar,  gypsum,  lime,  man- 
ganese, oilstone,  phosphate  rock,  pyrite  and  salt,  and 
also  limited  (luantities  of  cobalt,  copper,  nickel,  gems 
and  precious  stones,  sand  and  gravel,  stone,  tripoli, 
and  tungsten.  Iron  ores  are  not  produced  extensively 
at  present,  but  there  are  large  known  depasits  in 
Kentucky,  Tennessee  and  Missouri.  Other  valuable 
deposits  known  to  exist  are  asphalt,  feldspar,  fullers 
earth  and  pumice.  The  development  of  vast  mineral 
resources  in  metals  and  fuel,  the  equally  great  agricul- 
tural yield  of  wheat,  corn,  cotton,  fruit  and  other  prod- 
ucts of  the  soil,  the  abundant  rainfall,  moderate  climate 
and  natural  facilities  for  railway  con.struction  and  river 
tran.sportation  have  built  up  great  industrial  and  dis- 
tributing centers  at  St.  Louis  and  Kan.sas  City,  smelt- 
eries and  refineries  in  Kan.sas,  Oklahoma,  Illinois  and 
Mi.s.souri,  and  numerous  mining  and  manufacturing 
towns  throughout  the  entire  region. 

The  two  main  sources  of  lead  and  zinc  in  the  lower 
Mississippi  Valley  are  in  the  Southeast  Mis.souri  sec- 
tion and  in  the  .Foplin  district  covering  southwest 
Missouri,  northeast  Oklahoma  and  southeast  Kansas. 
Productive  areas  of  lesser  importance  are  in  northern 
Arkan.sas,  southea.st  Illinois,  northwest  Kentucky  and 
throughout  the  central  part  of  Mis.souri.  The  di.s.semi- 
nated  lead  deposits  of  the  Southeast  Missouri  district 
lie  in  St.  Francois  and  Madison  counties,  and  to  a  lesser 
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extent  in  Washington  and  St.  Genevieve  counties,  and 
are  concentrated  chiefly  within  a  radius  of  approxi- 
mately five  miles  centering  at  Flat  River  and  encircling 
Bonne  Terre  on  the  north,  Leadwood  on  the  west  and 
Fredericktown  on  the  southeast.  The  principal  mining 
activities  are  at  Bonne  Terre,  Rivermines,  Leadwood, 
Flat  River,  Elvins,  St.  Francois,  and  Desloge.  The  zinc- 
lead  district  of  Joplin  in  southwest  Missouri  covers  a 
roughly  elliptical  area,  with  the  long  axis  approxi- 
mately east  and  west,  commencing  in  the  vicinity  of 
Springfield,  Mo.,  and  extending  westward  through 
Joplin  and  Webb  City,  and  into  Galena  and  Baxter 
Springs,  Kan.,  and  Picher,  Commerce  and  Miami,  Okla. 

A  Mining  Region  of  Smooth  Topography 
The  Ozark  uplift  centers  in  southern  Missouri,  rising 
gently  from  the  plains  as  an  elliptical  plateau  which 
extends  on  the  south  into  northern  Arkansas,  on  the 
west  into  the  extreme  eastern  parts  of  Oklahoma  and 
Kansas  and  on  the  northeast  into  western  Illinois.  The 
ascent  from  the  plains  on  the  west,  north  and  northeast 
is  gradual,  attaining  an  average  elevation  of  from 
800  to  1500  ft.  and  rising  east  of  its  center  in  the  St. 
Francois  Mountains  to  1800  ft.  On  the  south  the  plateau 
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attains  its  greatest  height  at  2000  ft.,  forming  the 
Boston  Mountains,  which  range  along  the  north  side 
of  the  Arkansas  River,  an  abrupt  southern  termination 
nf  the  plateau  region.  The  topography  west  of  Spring- 
field, Mo.,  and  south  of  Joplin  varies  from  somewhat 
broken  hilly  country  to  level  and  occasionally  gently 
rolling  prairie.  The  contrast  of  this  smooth,  nearly 
level  country  in  the  Joplin  zinc  district  to  the  rugged 
mountainous  mining  districts  of  the  West  is  marked. 
None  of  the  mountain-making  eruptives  of  the  Rockies 
or  southwest  deserts  are  evident.  Outcrops  are  rare 
and  gossan  is  unknown.  On  the  contrary,  mast  of  the 
soil  is  under  cultivation  even  in  the  heart  of  the  dis- 
tricts of  active  mining  and  in  many  cases  both  in- 
dustries thrive  on  the  same  tract.  The  surface  drainage 
channels  of  the  lower  Mississippi  Valley  are  toward  that 
river,  but  the  smaller  tributaries  on  the  western  slope 
of  the  Ozarks  course  southwestward  into  the  Arkansas. 

Ozark  Plateav  an  Eroded  Dome  of  Sedimentaries 
The  St.  Francois  Mountains  of  Madison,  Iron  and 
St.  Francois  count ie-s  rise  from  the  plateau  near  its  east- 
ern edge,  a  structural  center  of  outcropping  granite 
and  porphyry  of  pre-Cambrian  age — a  ba-sement  under- 
lying the  entire  region — sloping  with  a  gradual  flatten- 
ing of  dip  radially  from  this  eminence  under  its  domed 
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overburden  of  later  sedimentaries".  An  east  -  west 
section  of  the  Ozarks  is  shown  in  Fig.  4.  In  the  South- 
east Missouri  disseminated  lead  district,  in  the  vicinity 
of  Bonne  Terre,  the  granite  urderlies  sedimentaries  at 
a  depth  of  650  ft.  below  the  surface.  Northwest,  at 
Sullivan,  Franklin  County,  the  granite  lies  at  a  depth 
of  1200  ft.;  at  Rolla,  Phelps  County,  at  a  depth  of 
1800  ft.;  at  Carthage,  in  the  Joplin  district,  at  a  depth 
of  1850  ft.,  and  at  Kansas  City  and  St.  Louis,  respec- 
tively, at  2350  and  3550  ft.  The  contact  between  the 
granite  and  the  overlying  Cambrian  sandstone  is  un- 
conformable and  represents  a  period  of  sedimentation 
subsequent  to  an  era  of  erosion  during  which  the  granite 
surface  was  deeply  carved  by  drainage  systems.  This 
sandstone  formation,  knovra  as  the  La  Motte,  has  an 
average  thickness  of  200  ft.  It  is  conglomeratic  at  the 
base  and  merges  with  alternate  layers  of  sandstone  and 


comparatively  little  faulting  or  folding  has  occurred 
within  the  region.  The  exposures  of  granite  in  the  St. 
Francois  Mountains  are  the  result  of  faulting,  with  a 
subsidence  of  the  later  surrounding  formations,  some  of 
which  faulting  is  evident  in  the  Bonne  Terre-Flat  River 
district.  In  northern  Arkansas  faulting  is  associated 
with  ore  deposits  and  in  the  Joplin  district  also  some 
faulting  has  occurred. 

There  are  two  important  horizons  of  zinc  and  lead 
mineralization.  The  ore  deposits  of  the  Southea.st  Mis- 
souri disseminated  lead  district  occur  in  the  older  of 
these  two — the  Bonne  Terre  dolomite  of  Cambrian 
age.  In  the  Joplin  zinc-lead  district  the  ore  deposits 
occur  in  the  cherty  limestone  of  the  Boone  formation, 
of  the  later  Mississippian  age.  Both  of  these  forma- 
tions outcrop  in  their  respective  districts,  and,  al- 
though widely  separated  geographically  as  well  as  strati- 
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dolomite  into  the  overlying  Bonne  Terre  dolomite  which 
outcrops  at  the  surface  in  the  Southeast  Missouri  lead 
district  and  constitutes  the  ore-bearing  formation.  The 
Bonne  Terre  dolomite  is  of  Cambrian  age,  has  a  thick- 
ness of  350  ft.  and  rests  conformably  upon  the  La 
Motte  sandstone.  The  higher  formations  of  the  Cambro- 
Ordivician  period  have  been  removed  by  erosion  from 
the  immediate  vicinity  of  the  district  and  outcrop  fur- 
ther out  from  the  granite  area  in  the  order  shown 
in  the  columnar  section  in  Fig.  2.  The  still  higher 
Silurian,  Devonian,  Mississippian  and  Pennsylvanian 
formations  outcrop  throughout  the  Ozark  region  in 
roughly  concentric  succession  about  the  Cambrian,  as 
shown  in  the  areal  map  in  Fig.  3.    With  two  exceptions 


-"Geology    and    Mineral    Deposits    of    the    Ozark    Region,"    by 
H.  A.  Buehler.  Bulletin.  A.  I.  M.  E.,  October,  1917. 


graphically,  the  ore  deposits  bear  marks  of  similarity 
in  mode  of  occurrence  and  genetic  origin. 

Some  mineralization  has  taken  place  close  to  the  upper 
contact  of  the  La  Motte  sandstone  near  the  ore  deposits 
in  the  Bonne  Terre  dolomite  of  the  Southeast  Missouri 
district;  and  in  the  Joplin  district  the  Chester  (sand- 
stones and  limestones)  of  the  upper  Mississippian  is  the 
horizon  of  the  first  discovered  shallow  lead-zinc  deposits. 
An  intervening  period  of  erosion  removed  most  of  the 
Chester  formation  prior  to  the  succeeding  unconform- 
able deposition  of  Cherokee  sandstone  and  shale  of  early 
Pennsylvanian  age.  Isolated  remnants  of  the  Chester 
are  to  be  found  scattered  throughout  the  Joplin  dis- 
trict and  upper  Boone  area  of  outcrop,  deposited  in 
ancient  sink  holes  in  the  Boone  which  protected  the 
later  formation  during  the  ensuing  period  of  erosion. 
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A  similar  condition  of  deposition  in  .sink  holes  and  de- 
pressions of  erosion  has  protected  the  Cherokee  of  the 
Pennsylvanian  from  the  present  erosion,  and  with  the 
exception  of  these  outlying  remnants  the  Che.ster  and 
Cherokee  do  not  constitute  the  surface  rock  except  at 
the  extreme  western  border  of  the  Oklahoma-Kansas 
portions  of  the  Joplin  di.strict.  Some  mineralization 
also  occurs  in  the  Pennsylvanian  in  connection  with  the 
sink-hole  deposits  near  their  contact  with  orebodies  in 
the  Mississippian. 

Other  ore  deposits  of  lesser  importance  occur  in  the 
inter\ening  formations  between  the  Bonne  Terre  and 
the  Boone.  Bordering  the  Bonne  Terre  area  in  the 
Southeast    Missouri    district   are   the   successive    Davis 
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shale,  Derby  and  Doe  Run  formations  and  the  Potosi 
cherty  dolomite  of  Cambrian  age.  In  Wa.'4hington  and 
Jefferson  counties  galena  associated  with  barite  occurs 
in  joint  planes  and  horizontal  seams  in  this  heavy- 
bedded  gray  dolomite.  The  beds  of  chert  interstratified 
with  the  Poto.si  dolomite  are  the  lowest  in  order  of  strat- 
ification in  the  Ozark  region.  The  irregularity  and  shal- 
lowness of  these  ore  deposits  have  not  produced  any 
mines  of  consequence.  Shallow  veins  of  the  fissure  type 
containing  galena  and  barite  occur  in  Franklin  County. 
Deposits  of  lead,  zinc  and  barite  occur  in  the  Jefferson 


City  dolomite  of  Ordovician  age  and  have  been  pro- 
ductive in  the  north-central  part  of  Missouri.  In  north- 
ern Arkansas  lead  and  zinc  have  been  mined  from  the 
Cotter  and  Powell  formations  of  the  same  age.  In  St. 
Genevieve  County  these  formations  have  produced  some 
copper.  In  the  vicinity  of  Fredericktown,  .southeast  of 
the  Flat  River  district,  cobalt  copper  and  nickel  and 
some  disseminated  lead  occur  in  the  La  Motte  sandstone 
and  lower  Bonne  Terre.  Carbonates  of  copper  have 
been  mined  in  Shannon  County,  occurring  on  the  con- 
tact of  the  sedimentaries  and  the  granite. 

Veins  of  argentiferous  galena  occur  in  the  pre-Cam- 
brian  granite,  in  which  mines  were  opened  up  in  the  early 
days.  These  veins  are  now  being  worked  on  a  small 
scale  for  tungsten,  which  occurs  in  association  with  the 
galena  as  huebnerite.  Specular-iron  ore  has  been  ex- 
tensively produced  from  the  pre-Cambrian  porphyry*  in 
the  Iron  Mountain  and  Pilot  Knob  districts.  Hematite 
and  limonite  ores  also  occur  in  Crawford  County,  east 
Missouri  and  Arkansas,  and  barite  is  produced  from 
Washington  and  Jefferson  counties  in  large  amounts. 

Throughout  this  vast  area  of  mineralization  little 
or  no  metamorphism  of  the  sedimentaries  has  taken 
place.  Igneous  activity  has  been  confined  to  but  two 
known  intrusions  of  an  age  later  than  the  sedimentaries. 
Small  basic  dikes  occur  as  intrusives  in  the  granite 
and  porphyry  in  the  St.  Francois  Mountains,  and  in 
Camden  County  the  sedimentaries  are  cut  by  a  dike 
of  pegmatitic  character.  The  granite  and  rhyolite 
porphyn,^  belong  to  the  oldest  series  in  the  region  and 
are  thought  to  have  formed  part  of  one  magma  and  to 
be  of  Laurentian  age.  The  veins  occurring  in  the  pre- 
Cambrian  igneous  rocks  are  undoubtedly  depositions 
resulting  from  emanation  of  gases  and  solutions  of  an 
e.xpiring  period  of  volcanism,  and  analyses  of  the  older 
rocks  show  that  they  contain  minute  quantities  of  both 
lead  and  zinc. 

Ore  Deposits  Derived  from  Surface  Solutions 
In  the  light  of  later  theories  on  ore  deposition, 
the  deposits  of  lead  and  zinc  in  the  sedimentaries 
of  the  Ozark  region  are  attributed  to  a  deposition 
in  channels  from  waters  descending  from  the  surface 
containing  lead  and  zinc  in  solution,  metals  derived 
from  the  eroded  portions  of  the  older  rocks  and 
precipitated  both  in  open  cavities  and  by  metasomatic 
replacement  of  the  limestone.  Calcite,  dolomite  and 
chert  of  a  secondary-  character  are  the  common  asso- 
ciated gangue  minerals  in  the  Joplin  and  Southeast 
Missouri  districts,  and  their  presence  is  evidence  of 
the  action  of  cold  descending  carbonated  solutions  of 
an  acid  character.  The  prevalence  of  an  extensive 
artesian  underground  circulation  accounts  for  the 
migration  of  such  solutions  over  considerable  distances 
governed  by  the  impervious  beds  and  the  erosion  over 
a  wide  area  of  drainage  of  all  the  stratified  forma- 
tions across  their  dip.'  Such  action  is  shown  diagram- 
matically  in  Fig.  5.  In  the  ab.sence  of  alteration 
products  and  the  metamorphism  of  the  rocks  that 
invariably  accompanies  the  genesis  of  orebodies  formed 
from  solutions  of  plutonic  origin,  the  possibility  that 
such  a  .source  could  account  for  the  deposits  of  zinc 
and  lead  in  the  Joplin  and  Southeast  Missouri  districts 
seems  remote. 

'C.  E,  .Slpbt-nhnl.  •Bull    60S,"  U.  S.  Oeol    Surv 
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Unlike  most  mining  sections  of  the  West,  where  pub- 
lic land  bearing  valuable  minerals  is  given  prior  right 
in  the  mining  laws  of  the  United  States  over  agricul- 
tural claims,  the  Missouri  mining  districts  have  been 
parceled  into  tracts  of  160  acres  and  the  region  was 
taken  up  by  an  agricultural  people  long  before  its 
value  as  mineral  land  was  discovered.  This  was 
the  case  in  the  Joplin  district  of  southwest  Missouri 
and  southeast  Kansas.  The  mining  land  in  northwest 
Oklahoma  was  originally  known  as  Indian  Territory 
and  remains  in  the  ownership  of  the  Indians  of  that 
section.  In  southeast  Missouri  the  land  is  partly  sur- 
veyed into  sections,  but  the  eastern  part  is  cut  up  into 
irregular  ai'eas,  a  relic  of  the  old  land-grant  system. 

The  earliest  records  of  mining  in  Missouri  date  back 
to  the  French  occupation  in  the  eighteenth  century. 
The  Mississippi  was  discovered  by  Spaniards  under 
De  Soto  in  1541,  but  abandoned  by  them  for  the  greater 
riches  in  gold  of  Mexico  and  Peru.  In  1682  La  Salle 
came  down  the  Mississippi  from  the  upper  valley,  at 
that  time  being  explored  and  settled  by  the  French, 
and,  arriving  at  the  mouth  of  this  river,  took  posses- 
sion of  the  whole  territory  drained  by  the  Mississippi 
and  its  tributaries  in  the  name  of  King  Louis  XIV  of 


OUTCROP  OF  BOXXE  TERRE  DOLOMITE  AT 
RIVERMIXE.S.  MO. 


France  and  to  it  he  gave  the  name  of  Louisiana.  This 
vast  acquisition  embraced  more  than  half  the  North 
American  continent,  including,  as  it  did,  all  the  territory 
north  of  the  Gulf  of  Mexico  from  the  Rockies  on  the 
west  to  the  AUeghanies  on  the  east  and  extending  north- 
ward through  Canada  to  Hudson  Bay.  Toward  the  end 
of  the  series  of  wars  that  took  place  between  England 
and  France,  beginning  in  1689  and  ending  with  the 
Treaty  of  Paris  in  1763,  mining  in  Missouri  according 
to  E.  R.  Buckley  was  started  in  Washington  County  at 
Mine  a  Renault  in  1725.  Operations  at  Mine  a  Gebore 
were  conducted  on  a  small  scale  between  1742  and  1762. 
In  1767  Pierre  Laclede  founded  a  trading  post  on  the 
Mississippi  River  and  named  it  in  honor  of  Louis  XV, 
and  in  1775  it  had  become  a  well-known  fur-trading 
depot.  At  the  Treaty  of  Paris,  France  ceded  all  her 
territory  in  Canadian  North  America  to  England,  and 
the  territorj^  south  of  Canada  was  ceded  to  Spain.  The 
French  who  remained  in  the  territory,  however,  evi- 
dently continued  their  mining  operations,  as  Mine  a 
Layne  was  discovered  in  1795,  Mine  a  Manteo  on  Big 
River  in  1799,  and  Mine  La  Plate  about  the  same 
period.     Winslow   estimates   that   during   this   centurj^ 


St.  Francois  County  produced  about  1000  tons  and 
Washington  County  19,000  tons  of  lead  ore.  Mine  a 
Burton  was  discovered  about  1763  and  "Old  Mines" 
dates  as  far  back  as  the  earliest  discovery  and  has 
been  worked  intennittently  up  to  present  time.  Mine 
La  Motte  is  among  the  oldest  in  the  district  and  is 
being  worked  today. 

The  Napoleonic  wars  returned  the  Lousiana  orovince 
to  France  in  1801,  and  two  years  later  this  great  terri- 
tory of  about  900,000  square  miles  was  acquired  by  the 
United  States,  during  the  .lefFerson  administration,  for 
$15,000,000.  In  1804  Capt.  Stoddard,  of  the  U.  S. 
Army,  succeeded  the  Spanish  commandant  at  St.  Louis, 
and  the  region  was  organized  into  the  Territory  of 
Louisiana,  and  St.  Louis  made  the  capital.  From  this 
territory  the  states  of  Louisiana,  Arkansas,  Missouri, 
Iowa,  Kansas,  Nebraska,  Wyoming,  Montana,  North 
and  South  Dakota  and  parts  of  Minnesota,  Colorado 
and  Oklahoma  were  formed.  In  1812  Louisiana  be- 
came a  state,  and  the  name  of  the  territory  was 
changed  to  the  Missouri  Territory.  Missouri  came  into 
the  Union  as  a  slave  state  under  the  Missouri  Com- 
promise in  1820.  The  railroad  land-grant  system  origi- 
nated in  1835,  and  the  transcontinental  roads  received 
vast  tracts  of  land  aggregating  millions  of  acres  along 
their  routes.  The  first  railroad  in  the  state  was  opened 
with  38  miles  of  track  in  1852.  By  the  Preemption 
Act  of  1841  any  genuine  settler  could  take  up  160 
acres  of  public  land  and  make  his  payments  on  long 
and  easy  terms  at  a  rate  fixed  in  1862  of  $1.25  per  acre. 

Joplin  Ores  Discovered  by  Accident 

In  the  Joplin  district  the  first-reported  discovery  was 
made  by  William  Foster  at  Granby  in  1850.  This, 
like  other  succeeding  discoveries,  was  made  by  acci- 
dent in  the  course  of  well  digging  for  water.  Galena 
was  the  ore  mined  from  the  shallow  deposits  where 
-hafts  were  first  sunk.  Small  furnaces  were  soon  after 
erected  and  lead  bullion  was  hauled  by  wagon  to  Fort 
Smith,  Ark.,  and  transported  by  boat  to  New  Orleans. 
New  York  and  Boston.  In  1856  Blow  &  Kennet  started 
operations  on  a  larger  scale.  Lands  were  leased  and 
furnaces  erected,  and  railroad  construction  stai-ted.  The 
Civil  War  put  a  stop  to  development  in  1861,  but  the 
mines  were  operated  alternately  by  both  sides  during 
that  period.  Right  after  the  war  the  Granby  Mining 
and  Smelting  Co.  was  organized,  the  various  interests 
combined  and  operations  resumed.  Galena  and  cer- 
rusite  were  the  first  ores  mined.  Calamine  and  sphal- 
erite were  later  recognized,  and  upon  completion  of  the 
railroad  to  Granby,  zinc  ores  were  shipped. 

For  the  first  30  years  galena  and  calamine  were  the 
main  ores  of  the  district,  but  later  sphalerite  ores 
took  the  lead,  with  calamine  second  and  galena  third. 
The  first  modern  concentrator  was  built  in  1898,  the 
ores  up  until  that  time  having  been  concentrated  in 
hand  jigs. 

The  historj'  of  the  district  is  one  of  spasmodic  rushes 
and  booms,  followed  by  hasty  production  on  a  profitable 
if  wasteful  scale.  The  land,  primarily  agricultural 
was  largely  settled  by  a  farming  people  who  knew 
little  of  mining.  For  a  number  of  years  Granby  was 
the  center  of  prospecting.  Later,  strikes  were  made  by 
accident  at  Joplin  and  at  Oronogo,  at  which  points  min- 
ing activitity  became  intense.     Discoveries  followed  at 
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Webb  City,  again  by  accident,  and  another  rush  was  point  to  a  probable  repetition  of  such  expansion  in  other 

made  to  this  section,  and  such  has  been  the  develop-  parts  of  the  district.     It  is  possible  that  the  ground 

ment  of  the  region  from  the  beginning.     Strike  after  between  Duenweg  and  Granby,  under  the  stimulus  of 

strike  was  made,  with  intense  exploitation  in  each  sec-  efficient  prospecting,  may  prove  to  be  a  continuous  run 

tion,  until  there  became  a  scattered  group  of  camps  of   ore.     The   undeveloped   stretch   between    Carthage 
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with  Joplin  a.s  a  center.  Between  moat  of  the  camps 
there  are  wide  stretches  undeveloped  that  may  prove 
to  be  valuable  mining  ground.  There  are  well-known 
instances  where  mining  activities  have  linked  together 
neighboring  mining  camps  by  the  lateral  extension  of 
the  orebodles.  as  from  Oronogo  on  through  to  Duenweg, 
a  stretch  of  seven   miles,  and   more   recent  operations 


and  Neck  City  forma  another  possibility  for  the  future. 
The  development  of  the  district  has  progressed 
steadily  since  the  sinking  of  the  first  shallow  shaft 
for  lead.  T.vpes  of  each  stage  of  progress  in  methods 
are  still  to  be  observed  and  the  history  of  the  area's 
development  can  be  pieced  together.  Early  exploitation 
was  made  on  the  grubstake  plan,  prospecting  for  the 
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shallow  lead  deposits  at  first  and  later  the  shallow  zinc 
deposits.  The  mineral  had  to  be  free  in  character  and 
amenable  to  hand  picking,  followed  by  hand  jigging, 
in  order  to  be  profitable.  Problems  of  concentration 
came  with  the  exhaustion  of  the  shallow  deposits  and  the 
discovery  of  the  deeper  and  lower  grade  orebodies.  Out  of 
all  this  the  present  milling  practice  was  evolved,  and  its 
low  cost  of  operation  has  made  profitable  the  mining  of 
ores  producing  as  low  as  2%  of  zinc  concentrates.  At 
present,  however,  many  of  the  lower  grade  mines  have 
been  forced  to  close  owing  to  the  marked  increase  in 
wages  and  cost  of  supplies  and  the  absence  of  a  corre- 
sponding advance  in  the  price  of  ores.  This  condition 
has  stimulated  prospecting  in  the  newer  fields  of  Okla- 
homa and  Kansas,  where  ores  of  higher  grade  can  be 
made  to  yield  a  better  profit  on  the  present  market. 

The  earliest  mining  in  the  Southeast  Missouri  dis- 
trict proper  was  at  Mine  a  Joe  in  1801.  These  were 
shallow  lead  deposits  in  the  tract  later  known  as  the 
Bogy  Lead  and  Mining  Co.  and  in  1887  purchased  by 
the  Desloge  interests.     Operations  at  the  Pratt  mine. 


PIG.  5.     DIAGRAM  SHOVS'ING  OZARK  ARTESIAN  CIRCULA- 
TION—AFTER STEBENTHAL 

in  the  vicinity  of  Bonne  Terre,  started  as  early  as  1820, 
but  the  disseminated  ores  were  not  discovered  until 
1864.  Four  years  later  the  St.  Joseph  Lead  Co.  was 
organized  and  diamond  drilling  started  in  the  Bonne 
Terre  section.  The  company  purchased  the  land  from 
Anthony  La  Grave,  a  property  previously  owned  by  the 
Valle  and  Aubuchon  families.  The  Doe  Run  company 
started  in  1887,  but  has  recently  been  merged  with  the 
St.  Joseph  Lead  Co.  The  Federal  Lead  Co.  began  opera- 
tions in  the  Flat  River  district  in  1902,  later  acquiring 
the  properties  of  the  Irondale,  Derby,  Central  and  Field 
companies.  The  St.  Louis  Smelting  and  Refining  Co. 
commenced  in  1898  by  purchasing  the  holdings  of  the 
Flat  River  Lead  Company. 

The  region  is  well  served  by  railroads  connecting 
the  productive  districts  with  the  smelting  and  market- 
ing centers.  West  of  the  Mississippi  the  Kansas  South- 
ern Ry.  runs  from  Kansas  City  to  Port  Arthur,  Tex. 
ft  is  the  short  line  from  Kansas  City  to  the  south- 
eastern Kansas  coal  field  and  the  Joplin  zinc-lead  district 
and  traverses  the  coal-producing  section  of  eastern 
Oklahoma  and  western  Arkansas.  The  Missouri  Pacific 
R.R.  connects  St.  Louis  and  Kansas  City,  serving  the 
coal  fields  of  northwestern  Missouri,  passing  through 
Barton  County,  Mo.,  Crawford  and  Cherokee  counties, 
Kan.,  the  Joplin-Webb  City  zinc-lead  territory,  and  the 
oil  and  smelting  districts  of  Kansas  and  Oklahoma.  It 
also  reaches  through  subsidiary  lines  the  coal  mines 
of  Arkansas  and  the  southeast  Missouri  lead  district. 
The  St.  Louis-San  Francisco  Ry.,  known  as  the  Frisco 
Lines,  runs  from  St.  Louis  and  Kansas  City  to  the 
heart  of  the  Pittsburgh,  Kan.,  coal  fields  and  the 
Joplin-Miami  lead  district,  passing  to  the  Tulsa  and 
Glenn  Poole,  Okla.,  oil  and  gas  country,  and  with  four 
district  lines  to  Texas  handles  a  large  mineral  tonnage. 
The  Frisco  Lines  also  serve  most  of  the  smelteries. 


In  1916  there  was  produced  from  the  smelteries  in 
the  lower  Mississippi  Valley  512,000  tons  of  spelter, 
or  75%  of  the  total  production  of  the  United  States. 
Of  this  amount  Kansas  and  Missouri  smelteries  pro- 
duced 34%,  Illinois  28%,  Oklahoma  31%  and  Arkansas 
7%.  Natural  gas  in  Kansas  and  Oklahoma  has  made 
this  section  desirable  for  the  location  of  smelting  plants 
of  which  there  are  17  and  14  respectively.  In  Illinois 
there  are  11  plants,  in  Missouri  three,  in  Arkansas 
three  and  in  Indiana  one.  Although  the  zinc  content  of 
the  ores  smelted  varies  considerably,  the  average  pro- 
duction per  retort  per  annum  would  probably  be  about 
four  tons.  One  of  the  byproducts  of  zinc  smelting  is 
the  manufacture  of  sulphuric  acid  from  the  waste 
fumes. 

The  lead  smelteries  of  the  region  are  situated  close 
to  the  lead-producing  districts  and  in  1916  yielded 
236,000  tons  of  lead.'  The  principal  smelteries  for 
the  southeast  Missouri  district  are  those  of  the  St. 
Louis  Smelting  and  Refining  Co.,  at  Collinsville,  III; 
the  Federal  Lead  Co.,  at  Federal,  111.;  the  St.  Joseph 
Lead  Co.,  at  Herculaneum,  Mo.,  and  the  Desloge  Con- 
solidated Lead  Co.,  at  Desloge,  Mo.  The  Eagle-Picher 
Lead  Co.,  one  of  the  largest  pigment  manufacturers  in 
America,  has  plants  at  Joplin  and  Webb  City,  Missouri. 
{To  be  continued) 


Zinc  Sulphide  Made  Phosphorescent 
Through  Heat 

Pure  zinc  sulphide  prepared  in  various  ways  can  be 
obtained  in  a  phosphorescent  condition  by  the  use  of 
heat,  according  to  E.  MacDougall,  A.  W.  Stewart  and 
R.  Wright  in  Chem.  Soc.  Trans.,  1917,  (abst.  Joum.  Soc. 
Chem.  hid.).  Ordinaiy  precipitated  zinc  sulphide  shows 
no  trace  of  phosphorescence.  The  addition  of  certain 
impurities  has  a  marked  effect  in  most  cases,  either 
inhibiting  the  phosphorescence,  as  in  the  case  of  iron, 
or  altering  the  tint,  as  in  the  case  of  manganese.  The 
presence  of  a  chloride,  either  of  zinc  or  other  element, 
increases  the  phosphorescence.  The  factor  which  has 
the  greatest  influence,  however,  is  the  temperature  to 
which  the  zinc  sulphide  is  heated,  and  this  may  be 
varied  within  limits.  A  sample  heated  for  a  very  short 
time  to  a  high  temperature  has  been  found  to  give  ef- 
fects similar  to  those  observed  in  another  sample  heated 
for  a  longer  time  at  a  lower  temperature,  provided  that 
the  latter  is  not  lower  than  about  750°  C.  Washing, 
rubbing,  or  disturbance  of  the  final  product  in  any 
way  tends  to  diminish  its  phosphorescent  power. 

The  amorphous  sulphide  does  not  phosphoresce,  nor 
does  the  purely  crystalline  sulphide  show  such  good 
phosphorescence  phenomena  as  samples  which  contain 
semi-crystalline  material.  Specimens  made  from  zinc 
salts  free  from  chlorides  do  not  show  such  brilliant 
phosphorescence  as  those  produced  in  the  presence  of 
chlorides.  It  is  suggested  that  when  the  impure  sul- 
phide is  heated,  a  surface  film  of  zinc  chloride  is  pro- 
duced; and  this  film,  on  cooling,  may  contract  and  pro- 
cure a  strained  condition  of  the  material  within  the 
film.  When  manganese  is  present,  however,  it  is  dif- 
ficult to  avoid  the  conclusion  that  some  chemical  phe- 
nomenon must  be  concerned. 
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Chart  of  California  Oil  Production 
By  Lewis  H.  Eddy* 

The  extraordinary  movements  in  the  production  of 
the  California  oil  fields  from  the  year  1908  to  1917, 
inclusive,  and  the  critical  storage  movement  from  Sep- 
tember, 1913,  to  September.  1917,  inclusive,  are  indi- 
cated in  the  chart  presented  herewith,  which  was 
compiled  by  the  oil  and  gas  department  of  the  State 
Mining  Bureau  from  data  furnished  by  the  Standard 
Oil  Co.  The  original  chart  carries  the  record  back  to 
1903.    The  four  important  features  of  production  are: 


tion  has  not  been  constant,  but  the  total  increase  to 
September,  1917,  is  approximately  14  bbl.  per  well  per 
day.  The  lowest  number  of  new  wells  completed  in  one 
month  was  five,  in  March,  1905,  and  the  highest  was  103, 
in  May,  and  102,  in  June,  1910,  the  only  months  when 
the  record  reached  the  100-point  mark. 

The  storage  record  begins  with  September,  1913.  It 
is  interesting  to  note  the  close  relation  between  the 
increased  daily  production  and  increased  storage  in 
the  last  quarter  of  1913  and  the  first  half  of  1914,  and 
the  similar  relation  in  decline  of  both  features  in  the 
last  half  of  1915,  compared  to  the  sharp,  steady  and 
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(a)  the  number  of  producing  wells;  (b)  new  wells 
completed;  (r)  total  daily  production;  (f/)  production 
per  well  per  day.  There  was  a  general  advance  move- 
ment of  all  features  with  some  sharp  changes  during 
the  period  embraced  in  the  years  1903  to  1907  inclusive; 
but  no  noteworthy  variation  except  a  considerable  ad- 
vance in  protluction  per  well  per  day  in  1903  and  1905. 
The  accompanying  chart  embraces  the  gusher  period 
of  1910,  when  the  increase  in  producing  wells  remained 
normal,  and  the  number  of  now  wells  completed,  the 
total  daily  pro<luction,  and  that  per  well  per  day  showed 
phenomenal  increa.se.  From  January,  1903,  to  Septem- 
ber, 1917,  there  was  a  total  advance  in  the  number 
of  producing  wells  from  2300  to  7900  and  an  increase  in 
total  daily  production  of  more  than  230,000  bbl.  The 
highest  point  of  daily  production  per  well  was  reached 
in  June,  1910.     The  increa.<ie  in  daily  per-well  produc- 
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almost  constant  shrinkage  in  storage  from  January, 
1916,  to  September,  1917,  and  general  increase  in  daily 
production  during  the  latter  period.  In  the  early  days 
of  the  war  the  marketing  of  oil  was  seriously  threatened 
and  fear  of  overproduction  followed  a  decline  in  prices 
at  the  well  of  approximately  10c.  per  bbl.  in  the  last 
half  of  1914.  The  increased  production  in  lOlfi  and 
1917  has  been  unequal  to  the  increased  demand  of  the 
market,  so  the  storage  stocks  continue  to  decline,  while 
the  Government  withholds  oil  lands  that  should  be  re- 
opened to  development  and  production  to  avoid  a  famine 
in  fuel  oil  and  the  products  of  the  refineries. 


Mangnnrse  Deposits  in  West  Africa  of  the  Fanti  Mines, 
Lt<l.,  and  on  the  cxtpn.>»ion  of  the  dcpoiiits  on  Dagwin  Trust 
have  been  worked  thi.-i  year  ns  energetically  na  shipping 
condition.->  would  permit,  according  to  the  report  of  Consol- 
idated Gold  Fields  of  South  Africa,  the  controlling  company. 
Up  to  the  end  of  August  about  22,000  tons  had  been  ex- 
ported. 
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Considerations  in  the  Selection  and  Use 
of  Hoisting  Ropes 


Contributory  factors  of  st7-ess  on  hoisting  ropes 
are  numerous  and  complicated,  and  little  actual 
data  have  been  obtained.  To  the  ordinary  stress 
from  the  load  there  7nust  be  considered  the  yium- 
ber  of  bends  over  sheaves  arid  drums,  the  com- 
pression of  the  inner  layers  on  a  drum  and  the 
periods  of  stress  and  relief.  Various  types  of 
rope  are  in  use  and  the  selection  should  be  made 
with  the  cooperation  of  rope  manufacturers. 

AT  THE  recent  congress  of  the  National  Safety 
Council  in  New  York  hoisting  ropes  were  the  sub- 
ject of  considerable  discussion  at  the  meeting  of 
the  mining  section  of  that  organization ;  the  presence  of 
a  number  of  prominent  mining  and  manufacturing  en- 
gineers brought  forth  comments  of  technical  importance 
regarding  the  selection  of  ropes  for  hoisting.  H.  C. 
Behr,'  whose  experience  on  the  Rand  and  whose  writ- 
ings have  made  him  an  authority  on  the  subject,  con- 
tributed some  notes  of  interest  in  which  he  said: 

The  question  of  stresses  in  hoisting  ropes  is  always 
important  and  M.  H.  Sigafoos  merits  our  approval  for 
bringing  up  the  subject  in  his  paper.  The  bending 
stress  referred  to  by  Mr.  Sigafoos  is  determined  by  the 
ordinary  formula  for  the  stress  in  a  bar  bent  to  the 
curvature  of  the  drum  and  is  directly  proportional  to 
the  diameter  of  the  wire  and  inversely  proportional  to 
that  of  the  drum  or  sheave.  This  ratio  is  multiplied  by 
the  proper  modulus  of  elasticity.  If  the  ordinary  modu- 
lus for  tension  is  used,  the  formula  becomes  a  safe  one 
to  adopt  and  gives  a  stress  outside  of  what  probably  is 
that  actually  straining  the  material  of  the  rope. 

Determination  of  Bending  Stress 

The  lasting  qualities  of  wire  ropes  indicate  that  a 
smaller  value  of  the  modulus  should  be  used  for  deter- 
mining the  stress  due  to  bending.  Professor  Hrabak  in 
his  treatise  on  wire  ropes  "Die  Drahtseile"  (which  I 
think  has  not  been  translated  from  the  German)  has 
brought  out  this  point  strongly  and  Professor  Bach,  to 
whom  Hrabak  also  refers,  deals  with  the  subject  in  the 
eighth  edition  of  his  "Maschinen  Elemente."  Bach  comes 
to  the  conclusion,  in  view  of  the  endurance  of  ropes  in 
practice,  that  the  modulus  of  elasticity,  and  therefore 
the  stress  in  the  wires  in  a  rope  due  to  bending,  cannot 
be  nearly  as  high  as  the  modulus  for  tension  in  a  loaded 
straight  rope.  By  arguments  based  on  general  practice 
and  its  results  he  arrives  at  a  modulus  about  i  of  that 
for  tension.  He  admits  the  lack  of  sufficient  logical 
ground  for  his  deduction,  but  calls  attention  to  experi- 
ments which  he  made  on  the  tension  modulus  of  elas- 
ticity of  a  loaded  straight  rope,  which  modulus  he  states 
happens  to  be  approximately  the  same  as  that  result- 
ing from  his  calculation.     He  submits  the  arguments 


^Consulting  mechanical  engineer,  2  Rector  St..  New  York 
'•'History  of  Wire  Hoisting  Ropes   with   Notes  on   Factors  of 
Safety,"  "Eng.  and  Min.  Journ.,"  Nov.  10,  1917. 


merely  for  want  of  a  more  logical  explanation.  Among 
other  things,  he  points  out  a  minor  inconsistency  in  the 
ordinary  method  of  calculating  the  stress  due  to  bend- 
ing over  a  drum  in  that  such  method  does  not  take  ac- 
count of  what  must  obviously  be  a  gradual  transition 
from  the  uniformly  distributed  stress  in  the  wire  just 
before  winding  on  the  drum  and  where  it  is  still 
straight,  to  the  condition  in  the  immediately  adjacent 
section  where  the  unequal  distribution  of  stress  due  to 
curvature  is  supposed  to  exist.  To  assume  a  sudden 
jump  in  the  stress  would  obviously  be  unreasonable. 
Bach,  however,  seems  to  forget  that  the  wire  is  not 
curved  suddenly  to  the  diameter  where  it  winds  on, 
but  curves  in  a  gradually  increasing  manner  over  a 
transition  curve  tangent  at  one  end  to  the  straight 
wire  and  at  the  other  to  the  circle  of  the  drum,  and  in 
such  a  manner  the  stresses  obviously  vary  in  a  gradual 
manner  over  the  length  of  the  transition  curve.  The 
question  of  bending  stresses  on  the  wires  of  a  rope  has 
not  yet  been  answered  in  a  satisfactory  manner  by  as- 
suming a  lower  modulus  of  elasticity  for  the  wire  based 
upon  elongation  tests  of  the  rope.  Records  of  such 
tests  give  a  modulus  of  only  a  fraction  of  the  28,000,000 
generally  assumed  for  the  wire. 

Professor  Hrabak  takes  Bach's  value  of  3  E.  Hra- 
bak, who  I  believe  was  also  director  of  the  mines  at 
Pribram,  Bohemia,  contends,  however,  that  this  value 
applies  only  in  the  case  of  new  ropes  and  that  it 
increases  with  the  age  of  the  rope  as  the  elasticity 
decreases  and  states  that  it  will  be  about  double  the 
initial  value,  or  3  E,  toward  the  end  of  the  life  of  the 
rope.  Hrabak's  arguments  seem  to  me  inconclusive, 
but  so  far  no  one  has  supplied  proof  theoretical  or 
experimental  to  show  to  what  extent  the  bending 
stress  in  wires  composing  a  rope  is  reduced  be- 
low that  in  a  single  wire  simply  curved  to  the  radius  of 
the  drum,  and  to  be  on  the  safe  side  I  have  therefore  al- 
ways figured  my  bending  stress  with  the  ordinary  modu- 
lus for  tension. 

Question  of  Rope  Stress  Complicated 

An  interesting  point  in  connection  with  the  question 
of  the  stress  in  a  rope  where  it  is  wound  on  a  drum  is 
that  the  first  layer  of  rope  compresses  the  drum  slightly 
and  reduces  its  diameter.  The  next  coil  will  compress 
it  more  and  gradually  the  preceding  layers  are  relieved 
of  the  tensional  stress  that  was  on  the  rope  originally. 
The  bending  stress  would  still  remain,  so  that  the  rope 
that  is  actually  wound  on  the  drum  endures  less  stress 
than  it  had  when  it  was  just  winding  on,  and  the  maxi- 
mum stress  would  occur  practically  only  for  an  instant. 
In  addition  to  this  there  is  the  friction  of  the  rope  on 
the  drum,  which  also  aifects  the  stress.  The  whole 
question  of  determining  the  stresses  of  the  rope  is  com- 
plicated and  we  have  to  acknowledge  that  we  know  lit- 
tle about  it.  I  do  not  know  whether  or  not  experiments 
in  this  field  would  give  useful  results,  but  at  any  rate, 
the  subject  is  worthy  of  the  attention  of  engineers  gen- 
erally, and  should  be  further  investigated. 
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Practical  experience  with  ropes  often  induces  sur- 
prise and  wonder  that  a  certain  rope  has  given  way, 
and  sometimes  equal  surprise  that  a  rope  did  not  give 
way  sooner  under  the  bending  stresses  supposed  to  be 
brought  on  the  wire  by  a  small  diameter  of  the  sheave 
or  drum.  Take,  for  example,  the  case  of  some  ropes  that 
have  been  in  general  use,  like  the  so-called  patent  strand 
tj-pe,  the  flat  wide  core  wire  of  which  must  be  subject 
to  considerably  greater  stresses,  due  to  bending,  than 
the  ordinary  round  wire.  I  have  heard  that  some  of 
these  ropes  have  lasted  well,  although  I  have  never  used 
any  of  them.  The  lock-coil  ropes,  also,  have  wires  of 
considerably  larger  dimensions  and  the  stresses  on  the 
outer  fibers  must  be  considerably  greater  than  in  the 
ordinary  construction  of  rope,  like  those  with  6x19 
wire  strands.  The  results  of  observations  with  that 
kind  of  rope  would  be  of  value.  The  problem  of  rope 
stresses  is  a  difficult  one  and  it  is  difficult  to  get  com- 
parative results,  as  there  are  so  many  factors  which 
enter  to  influence  the  life  of  a  rope. 

Factor  of  Safety  Six  in  the  Transva.\l 

Mr.  Sigafoos  mentioned  the  factor  of  safety  of  five 
on  wire  ropes,  based  merely  on  the  standard  load  which 
the  rope  is  expected  to  carry.  That  is  probably  suitable 
for  most  cases.  I  have  used  ropes  with  such  factors 
for  hoisting  rock  from  a  depth  of  4200  feet  and  in  some 
cases  they  lasted  22  months.  The  mining  law  of  the 
Transvaal,  however,  demands  that  ropes  shall  not  be 
used  for  hoi.sting  men  when  the  factor  of  safety  shall 
have  become  less  than  six.  Ropes  must  initially  have 
a  much  greater  safety  factor,  because  of  the  inevitable 
deterioration.  Most  ropes  used  for  hoisting  rock  are 
used  frequently  for  handling  men,  being  also  used  for 
hoisting  timbers.  One  never  knows  what  the  load  is, 
and  it  may  be  excessive.  The  worst  load  is  usually  a 
load  of  drill  steel. 

The  Transvaal  law  states  that  the  load  of  men,  assum- 
ing a  man  to  weigh  150  lb.  (which  is  generally  ac- 
cepted as  the  official  weight)  should  never  exceed  85'. 
of  the  maximum  load  the  cable  will  be  subjected  to  in 
operat'on  for  other  purposes.  That  law  was  found  to 
be  a  great  hardship.  It  unneces.sarily  limited  the  num- 
ber of  men  per  trip  in  the  case  of  a  depth  of  4200  ft. 
One  of  our  shafts  extended  to  that  depth  and  if  the  law 
had  been  enforced  we  could  not  have  hoisted  men  on 
apparatus  that  we  used  for  the  handling  of  material. 

Frequent  Inspection  Imperative 
We  had  one  serious  accident  with  a  flat  rope  in  one  of 
our  mines.  Flat  ropes  are  not  generally  used  in  the 
Transvaal,  and  it  was  a  ca.se  of  neglect  by  the  resident 
engineer  of  the  mine  in  not  examining  the  rope  care- 
fully. In  this  case  the  shaft  was  about  2100  ft.  deep 
and  the  rope  broke  at  about  one-third,  or  GOO  or  700  ft. 
from  the  end.  About  40  natives  and  one  white  man 
were  precipitated  to  the  bottom  and  killed.  The  acci- 
dent made  a  great  stir  and  was  really  the  start  of 
more  vigorous  government  legislation  by  the  new  au- 
thorities— the  British  had  not  long  before  taken  hold 
at  that  time — on  safety  devices  and  ropes. 

Thi.H  rope  had  been  worn  through  by  the  back  slipping 
of  the  rope  on  the  sheave,  the  engine  driver  having  been 
in  the  habit  of  hoisting  fast  close  up  to  the  surface  so 
that  the  brakes  had  to  be  used  excessively  to  bring  the 
engines  to  a  atop  at  the  proper  point.    The  sheaves  were 


large  in  diameter,  so  that  the  bending  stresses  were 
slight.  The  construction  of  the  sheaves  was  also  partly 
responsible  for  the  wear  on  the  rope,  as  they  were  made 
with  unnecessarily  heavy  rims.  If  the  arms  had  been 
made  heavier  so  as  to  support  a  lighter  rim,  the  moment 
of  inertia  would  have  been  less  and  there  would  thus 
have  been  less  tendency  for  spinning  when  retarding 
by  the  brake.  In  some  cases  a  smaller  sheave  may  be 
advisable  to  obtain  a  smaller  moment  of  inertia. 

Proper  inspection  would  have  disclosed  the  wear  of 
the  rope  and  its  cause.  This,  however,  was  neglected. 
The  government  was  lenient,  however,  and  did  not  press 
the  matter. 

The  accident  led  to  a  close  investigation  of  the  old 
laws.  The  British  government  did  not  want  to  show 
hostility  to  the  industry,  and  consulted  a  large  number 
of  engineers  before  advocating  the  various  laws  that 
were  finally  enacted.  One  excellent  regulation  specified 
that  at  every  mine  there  should  be  kept  a  special  rope 
book  in  which  everj-thing  in  the  life  history  of  the  rope 
had  to  be  entered,  the  book  being  required  to  be  open 
to  the  government  in.spector  at  all  times. 

The  regulations  prescribed  the  periods  of  capping 
ropes,  and  how  much  should  be  capped.  A  daily  in- 
spection was  required — it  was  usually  a  cursory  one,  of 
course,  but  it  might  show  additional  broken  wires,  and 
thus  keep  the  mine  rope  inspector  in  touch  with  the 
condition  of  the  rope  from  day  to  day.  There  was  a 
more  rigorous  weekly  inspection,  if  I  remember  rightly, 
and  a  thorough  monthly  inspection. 

Deteriorative  Effects  of  Mounting  from  Layer 
TO  Layer 

Local  deterioration  has  been  found  to  occur  where 
ropes  mount  from  the  first  to  the  second  layer.  We  tried 
to  eliminate  this  by  a  construction  of  drum  described 
in  the  report  of  the  Transvaal  Government  Commission 
on  ropes  and  safety  catches.  The  suggestion  was  my 
own,  but  I  must  say  that  the  result  was  not  satisfac- 
tory; the  plan  adopted  did  not  seem  to  reduce  the  shock 
on  the  rope  when  mounting  it  from  the  first  layer  to 
the  second  by  the  groove  being  raised.  The  matter  of 
mounting  the  rope  from  a  first  to  a  second,  or  from  a 
.second  to  a  third  layer  is,  however,  a  problem  worthy  of 
serious  consideration  by  the  mining  section  of  the  Na- 
tional Safety  Council.  It  is  today  still  very  much  of  a 
problem. 

One  other  point  was  brought  out  by  the  government 
inspector  of  machinery.  He  came  to  the  conclusion  that 
long  ropes  might  be  allowed  to  have  a  considerably 
lower  factor  of  .safety  than  short  ropes ;  that  is.  for  the 
upper  end  of  the  rope,  where  it  winds  on  the  drum. 
His  theoretical  investigation  is  much  in  line  with  the 
later  findings  of  German  authorities.  The  reports  on 
ropes  for  the  Dortmund  district  show  that  with  moder- 
ate depth  most  accidents  to  ropes  occur  about  h  up  the 
length  of  the  rope  from  the  point  of  its  attachment  to 
the  cage  or  skip. 

On  the  Rand,  we  had  a  deep  winding  problem,  and  in 
order  to  get  a  sufficient  safety  factor  to  meet  the  views 
of  the  government  for  the  handling  of  men  we  had  to 
adopt  tapered  ropes.  Tapered  ropes  have  been  in  u.se.  I 
think,  for  40  .vears  in  the  mines  of  Bohemia.  A 
number  of  such  ropes  have  been  constructed  more 
recently  for  collieries  in  Belgium.     We  found  no  difli- 
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culty  with  these  ropes;  they  behaved  just  like  ordinary 
ropes,  and,  for  great  depths,  their  use  makes  possible 
economy  in  the  construction  of  the  hoist;  hence  this  may 
be  smaller.  A  smaller  rope  requires  less  space,  less  stor- 
age on  the  drum.  Also,  weight  is  less  and  the  cost  lower 
because  there  is  considerably  less  weight  of  rope  for  the 
same  strength  than  when  a  rope  of  uniform  cylindrical 
shape  is  used. 

Selecting  ropes  for  great  depths  is  always  a  serious 
problem,  and  my  way  of  treating  the  matter  has  been 
to  discuss  the  situation  with  a  number  of  rope  manu- 
facturers before  making  out  the  specifications.  Ropes  for 
great  depths,  cylindrical  or  otherwise,  cannot  be  handed 
down  from  the  shelf  or  kept  in  storage.  The  material 
and  size  of  the  wires  must  be  thoroughly  considered.  I 
have  frequently  sent  out  a  preliminary  specification  to 
obtain  comment  from  manufacturers  and  get  their 
views.  For  ordinary  ropes  and  smaller  ropes  it  is  gen- 
•  erally  possible  to  secure  ample  margins,  and  the  selec- 
tion, even  by  the  resident  engineer  at  the  mine,  presents 
no  great  difficulty.  Cooperation  between  the  makers  and 
users  of  ropes  is  most  important  in  this  respect,  be- 
cause they  can  supplement  one  anothers'  experience,  and 
it  will  certainly  lead  to  a  better  understanding  of  the 
question  and  of  elements  of  safety,  which  is  the  thing 
desired  in  this  connection.  I  have  been  studying  wire 
ropes  for  a  long  time,  but  the  more  I  see  of  them  the 
less  I  feel  that  I  know  about  them.  I  would  like  to  get 
the  views  of  others  on  a  great  many  points,  and  I  hope 
the  discussion  will  lead  to  a  better  understanding  of  the 
wire-rope  problem. 

Galvanizing  on  Ropes  Does  Not  Last 

I  have  never  used  galvanized  ropes,  but  in  upcast 
shafts,  where  there  is  acid  vapor  or  acid  water  dropping 
from  the  timber,  they  have  been  used  by  some  com- 
panies. I  do  not  know  to  what  extent  galvanizing  affects 
the  strength  of  a  rope.  Sherardizing  with  zinc  dust  has 
been  employed  on  ropes,  but  whether  it  has  led  to  any 
better  results  than  the  ordinary  galvanizing  I  do  not 
know.  I  would  also  like  to  know  whether  lock-coil  ropes 
have  been  used  for  hoisting  in  this  country,  and  what  is 
the  greatest  ultimate  strength  of  the  material  that  has 
been  used  in  the  strands  of  flat  rope.  For  stitching  of 
these  a  mild  material  must  be  employed.  I  have  seen 
some  flat  ropes  in  which  the  strands  lasted  a  long  time, 
but  stitching  had  to  be  carried  on  almost  continuously. 
One  rope  would  be  taken  off'  and  restitched  and  another 
was  put  on,  and  it  kept  a  crew  of  rope  men  constantly  at 
work.  At  the  old  Mexican  Union  shaft  on  the  Comstock, 
about  the  year  1880,  before  it  closed  down,  ropes  about 
l-in.  thick  for  a  depth  of  about  3000  ft.  were  in  use,  two 
spare  ropes  being  always  undergoing  resewing.  The 
mine  water  was  acid.  The  wear  of  the  stitching  occurs 
particularly  at  the  outer  edges. 

On  the  question  of  Lang's  lay  and  ordinary  lay,  there 
are  a  great  many  different  opinions.  The  ordinary  lay 
is  claimed  by  many  to  be  too  lively  and  likely  to  kink. 
Some  of  our  ropes  on  the  Rand  were  of  peculiar  con- 
struction, being  made  of  18  strands  of  7  wires  each  and 
the  strands  were  laid  up  12  around  six  around  one  hemp 
core.  They  were  good  ropes,  but  had  a  tendency  to  kink 
and  had  to  be  handled  cautiously  when  they  were  first 
wound  on  the  drum. 

As  to  the  ultimate  strength  of  steel  used  in  ropes,  we 


have  generally,  for  long  ropes,  not  hesitated  to  specify 
120  long  tons — most  British  manufacturers  list  their 
ropes  in  long  tons — to  the  square  inch,  but  we  have  had 
ropes  submitted  to  us  of  material  having  an  ultimate 
strength  of  140  long  tons. 

In  making  specifications  for  a  rope  it  is  obviou.sly 
proper  to  state  as  many  as  possible  of  the  conditions 
under  which  the  rope  is  to  operate  in  the  mine — the 
sizes  of  the  drums  and  sheaves,  the  number  of  bends, 
the  lateral  deviation,  the  conditions  making  for  corro- 
sion, what  treatment  the  rope  may  be  subject  to  and 
whether  it  is  a  vertical  or  inclined  rope.  The  hoisting 
speed  will  have  a  considerable  influence  on  strains  that 
are  throvra  on  the  rope.  The  method  of  fastening  to  the 
cages  or  skips  forms  a  subject  almost  in  itself. 


Revival  of  the  Zinc  Industry  in 
Russian  Poland 

According  to  the  Berliner  Borsen  Zeitung  of  Sept.  1, 
in  an  article  translated  in  a  U.  S.  Consular  Report,  the 
zinc  mines  of  Olkusz,  Poland,  which  for  a  long  time 
have  been  under  water,  are  now  in  a  condition  to  com- 
mence producing.  The  zinc-ore  deposits  at  Trias,  not 
far  from  Olkusz,  which  are  well  known  to  the  zinc  in- 
dustry, made  it  possible  for  the  zinc  smelteries  of 
Bendzin  and  Dombrowa  to  be  established. 

The  zinc  mines  at  Boleslaw,  near  Sosnowice,  which 
belong  to  the  Sosnowice  Mining  and  Smelting  Co.,  be- 
fore the  war  produced  an  annual  average  of  about 
10,000  tons  of  calamine  and  over  2000  tons  of  calamine 
with  galena.  The  Ulysses  zinc  mines  at  Tlukienka  near 
Dombrowa,  which  belong  to  the  Franco-Russian  Com- 
pany, are  now  being  managed  by  the  Germans.  These 
mines  hcve  an  average  annual  production  of  40,000  tons 
of  calamine  and  12,000  tons  of  calamine  with  galena. 
Altogether  before  tLe  war  the  Polish  zinc  mines  pro- 
duced 50,000  tons  of  calamine  and  14,000  tons  of  cala- 
mine with  galena  per  year. 

The  zinc  mines  of  Poland  have  been  connected  by 
rail  with  the  railroad  at  Bukowno.  This  branch  line 
is  about  two  miles  in  length.  The  zinc  ore  is  smelted 
in  the  various  plants  near  and  in  Dombrowa,  particu- 
larly the  Paulinen  smelteiy  near  Zagorze,  which  belongs 
to  the  Sosnowice  Mining  and  Smelting  Co. ;  the  Konstan- 
tin,  near  Dombrowa,  which  formerly  belonged  to  the 
Franco-Russian  Company,  and  the  Bendzin  smeltery, 
near  the  town  of  that  name,  which  formerly  belonged 
to  the  Societe  Minierc  of  Dombrowa.  The  number  of 
workmen  now  employed  in  the  Paulinen  smeltei^y  is 
over  450;  the  Konstantin  employs  about  200  and  the 
Bendzin  over  200  men. 

Before  the  war  a  total  of  about  9000  tons  of  spelter  was 
produced  in  Poland  each  year  on  the  average.  The  pres- 
ent production,  which  is  far  below  this  figure,  is  exported 
for  the  most  part  to  Austria.  The  market  for  zinc  is 
satisfactory,  which  is  fortunate  in  view  of  the  increased 
cost  of  operating  the  mines  and  smelteries. 


Arizona  Mines  Pay  57%  of  the  Taxes  in  that  state, 
according  to  the  report  of  the  Arizona  chapter  of  the 
American  Mining  Congress.  This  figm-e  is  exclusive  of 
the  taxes  paid  on  their  stores  and  other  property.  In 
addition  the  industry  is  paying  enormous  total  tribute  in 
the  form  of  taxes  levied  by  the  Federal  Government  for  the 
conduct  of  the  war. 
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Development  of  Reverberatory  Practice  at 
Copper  Cliff,  Ont. 


By  CHARLES  F.  MASON* 


A  history  of  the  development  of  side-wall  feed- 
ing of  the  Canadian  Copper  Co.'s  reverberatory 
matting  furnace,  tvith  some  details  of  the  changes 
in  the  furnace  construction  that  have  not  been 
previously  brought  out. 

IN  VIEW  of  the  widespread  adoption  in  the  last 
few  years  of  side-wall  feeding  in  conjunction  with 
coal-dust  firing  of  reverberatory  matting  furnaces, 
some  additional  details  of  the  development  of  that 
method  at  the  Canadian  Copper  Co.'s  plant  at  Copper 
Cliff,  Ont.,  should  be  of  interest.  At  the  time  this  plant 
was  started  none  of  the  men  in  charge  had  had  previous 
experience  with  the  system,  and  they  may  therefore 
claim  to  be  pioneers  in  this  economical  practice. 

Slight  Alterations  in  Standard  Furnaces 
Two  reverberators-  furnaces  were  built  in  1910-11, 
and  one  was  started  in  December,  1911.  They  were  in- 
tended to  smelt  several  years'  accumulation  of  blast- 
furnace flue  dust,  current  flue  dust  and  the  excess  of 
green-ore  fines  over  that  which  was  used  in  bed  roasting 
for  the  blast  furnaces.  One  furnace  has  suflficed  for 
this  work  since  the  fall  of  1913,  so  a  description  of  the 
changes  in  that  one  only  is  necessar>'.  It  was  112  x  19  ft. 
and  of  conventional  design,  with  the  exception  of  the 
bottom,  which  was  an  inverted  arch  of  9-in.  magnesite 
brick  laid  on  concrete  with  a  foundation  of  poured  slag, 
and  the  "bridge  wall"  (the  name  still  clings),  which  was 
solid,  except  for  five  8-in.  round  openings  about  2  ft. 
above  the  bath  line.  These  openings  were  for  the  pow- 
dered-coal burners,  which  could  deliver  up  to  100  tons  of 
pulverized  coal  in  24  hours.  The  flue  continued  in  a 
.straight  line  with  the  center  of  the  furnace,  having  only 
a  slight  rise  at  the  throat — designed  to  eliminate  as 
far  as  possible  corners  for  coal  ash  to  deposit  in.  It  has 
not  been  altered  except  for  a  slight  enlargement  at  the 
throat  increasing  the  cross-sectional  area  from  32  to  40 
sq.ft.  Skimming  was,  and  still  is,  done  at  a  point  15 
ft.  from  the  throat,  on  either  side,  and  the  tapholes  were 
2.5  ft.  from  the  burner  end. 

The  first  .serious  trouble  to  develop  was  the  choking  of 
the  throat  by  accumulation  of  coal  ash,  which  was  semi- 
liquid  when  deposited  and  consequently  difficult  to  re- 
move. The  congestion  became  so  bad  that  the  furnace 
had  to  be  shut  down  for  a  continually  lengthening  period 
every  day,  in  order  to  cool  the  clinker  to  a  point  where 
it  could  be  broken  off  by  hand.  It  must  have  been  a 
fltudent  of  homeopathy  who  suggested  that  this  fre- 
quent cooling  was  doing  the  harm,  for  when  it  was  de- 
cided to  keep  on  firing  regardless  of  the  flue,  the  accumu- 
lation dwindled  away  gradually  to  a  point  where  it  was 
easily  controlled  by  a  little  work  each  day  without  cool- 
ing the  furnace.  Recently  coal  containing  ash  as  high 
aa  18*;^  has  been  successfully  used. 


The  side  walls  were  found  to  have  eaten  away  badly 
after  only  a  few  days  of  smelting,  and  various  fettling 
materials  were  tried.  Crushed  magnesite  bats,  quartz 
and  sand  in  turn  were  applied  in  the  old  way  by  throw- 
ing across  the  furnace,  but  none  of  them  withstood  the 
action  of  the  basic  slag  and  terrific  heat  (as  high  as 
1650"  C)  for  more  than  a  few  hours.  Holes  were  made 
in  the  arch,  along  the  side  walls  and  bridge  wall,  through 
which  sand  and,  later,  siliceous  ores  were  dropped.  This 
method  of  fettling  was  an  improvement,  but  was  still 
regarded  as  "fettling"  and  not  as  "charging,"  as  only 
sufficient  material  to  cover  the  walls  a  few  inches  above  . 
the  bath  was  used,  and  the  charges  were  still  dropped 
through  the  arch  from  six  charge  hoppers  over  the  back 
of  the  furnace. 

The  arches,  also,  wore  away  rapidly,  especially  around 
the  charge  holes,  and  in  October,  1913,  the  furnace  was 
entirely  rebuilt,  in  order  to  incorporate  in  it  all  the  new 
features  which  experience  had  shown  to  be  desirable. 
For  30  ft.  from  the  burner  end  the  arch  was  raised  2* 
ft.,  sloping  thence  to  the  old  level,  which  was  reached  42 
ft.  from  the  burner  end.  Cast-iron  skewbacks  were  used 
for  the  raised  part  of  the  arch  and  12-in.  box  beams 
every  5  ft.  formed  buckstaves  in  place  of  single  12-in. 
I-beams  at  more  frequent  intervals.  The  magnesite  bot- 
tom, having  proved  unsatisfactory — large  patches  had 
heaved  up  and  floated  out — was  replaced  by  24  to  30  in. 
of  silica  sand,  tamped  in  place  and  sloped  toward  the 
tapholes  in  the  approved  style. 

Finding  the  Proper  Place  for  the  Taphole 

Tapping  had  always  been  difficult,  and  it  became  more 
so  when  it  was  found  necessar>-  to  keep  the  walls  covered 
with  fettling.  A  taphole  was  opened  about  6  ft.  from 
the  burner  end  and  worked  well  until  the  wall  became  so 
thin  at  the  slag  line  that  it  was  necessary  to  fettle  there, 
when  it  went  the  way  of  all  previous  tapholes.  I  might 
mention  that  the  method  of  opening  tapholes  with  oxy- 
gen, described  on  page  704  of  the  Engineering  and  Min- 
ing Journal  of  Oct.  20,  1917,  was  introduced  at  the  Ca- 
nadian Copper  Co.'s  works  by  the  late  D.  H.  Browne, 
who  had  seen  it  in  u.se  in  Norway.  Not  until  the  taphole 
was  placed  immediately  beside  the  skimming  door  did  it 
work  satisfactorily — since  then  a  "freeze-up"  has  been  a 
rare  occurrence,  even  when  starting  the  furnace  after  a 
shutdown  of  several  days. 

The  new  furnace  bade  fair  to  become  a  "world  beater," 
although  several  patches  of  the  sand  bottom  were  float- 
ed .soon  after  smelting  was  begun.  The  difficulty  of  pro- 
viding a  sufficient  amount  of  siliceous  ore  for  fettling 
.soon  arase.  Flue  dust  was  tried,  but  it  smelted  away 
too  quickly  and  was  therefore  unsatisfactorj-. 

From  "fettling"  a  small  amount  to  "charging"  a 
large  amount  of  ore  along  the  walls  was  only  a  question 
of  time — and  competition  between  the  two  shifts  for 
record  runs — and  in  1915  the  charge  holes  in  the  arch 
were  eliminated,  as  it  developed  that  by  piling  the  fett- 
ling up  high  on  the  side  walls  and  thereby  exposing 
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more  of  it  to  the  flame,  more  ore  was  smelted  than  by  the 
fettle-and-charge  practice,  and  also  the  arch  lasted  long- 
er. Under  present  conditions  there  is  only  a  narrow 
liquid  bath  in  the  center  of  the  furnace,  which  widens 
out  to  the  full  width  of  the  furnace  at  the  skimming  door 
and  is  deepest  at  that  point,  forming  a  sort  of  settler 
from  which  the  matte  is  tapped  as  soon  as  it  has  settled. 
Continuous  skimming  has  been  tried  and  could  be  suc- 
cessfully practiced  if  furnace  constniction  permitted. 

The  bridge  wall  has  been  opened  around  the  burners 
from  time  to  time,  until  at  present  the  combined  area 
of  the  openings  is  nearly  equal  to  that  of  the  throat  of 
the  furnace.  Of  course  all  side-door  openings  are  cov- 
ered with  ore  and  have  been  bricked  up  long  since.  The 
fettling  pipes  which  connect  the  hoppers  with  the  holes 
in  the  arch  are  covered  with  small  pieces  of  plate  with 
handles  attached.  These  plates  are  in  turn  covered  with 
ore  (they  have  superseded  the  old  slide-gates,  and  are 
more  satisfactory  as  well  as  less  expensive),  so  there 
is  no  air  taken  into  the  furnace  except  that  required  for 
combustion.  Radiation  from  the  side  walls  is  practically 
nil,  on  account  of  the  large  body  of  ore  against  them. 
In  ordinary  practice  the  throat  temperature  is  main- 
tained at  1000^  to  1100°  C,  with  a  draft  at  that  point 
of  I  to  1  in.  of  water.  The  arch  is  made  of  silica  brick 
and  is  20  in.  thick  as  far  as  the  bottom  of  the  "incline" 
and  15  in.  thick  from  there  to  the  end  of  the  furnace. 
Side  and  bridge  walls  are  also  of  silica  brick — unneces- 
sary in  the  former,  as  they  have  not  been  repaired  for 
three  years  and  are  still  as  good  as  new.  All  openings 
in  the  bridge  wall  are  lined  with  firebrick,  to  prevent 
cracking  and  spalling. 

At  present  this  furnace  is  smelting  about  500  tons 
of  charge  and  burning  96  tons  of  coal  per  24  hours.  The 
charge  consists  of  65 '^r  of  hot  calcines,  2%  cold  Wedge 
furnace  flue  dust,  15^f  cold  blast-furnace  flue  dust  and 
1S%  green-ore  fines  carrying  2%  to  5  or  6%  moisture. 

Fuel  Economy  in  Brass  Furnaces 

The  over-all  heating  efficiencies  obtained  in  present 
brass-melting  practice  are  compared  by  L.  C.  Harvey, 
(Institute  of  Metals,  September,  1917,  abst.  Journ.  Soc. 
Chem.  Ind.)  on  the  basis  of  the  estimated  output  for 
1916,  namely,  2,000,000  tons  of  the  70:30  alloy  melted 
and  superheated  to  10%  above  its  melting  point.  The 
following  ratios  of  total  fuel  consumed  to  that  usefully 
employod  are  given,  those  for  coke-  and  gas-fired  fur- 
naces being  in  terms  of  coal:  Coke-fired  pit  and  tilting 
furnaces,  27:1  and  9:1,  respectively;  tilting  furnaces 
using  powdered  coal,  6:1;  single  crucible  pit  or  tilting 
furnaces  using  town  gas,  13:1;  multiple-crucible  pit 
furnaces  or  single-crucible  tilting  furnaces  using  pro- 
ducer-gas, 12:1;  oil-fired  pit  and  tilting  furnaces,  19:1 
and  7:1  respectively. 

Notwithstanding  the  greater  economy  of  the  tilting 
furnace,  pit  furnaces  employing  smaller  crucibles  are 
still  largely  used  on  account  of  the  better  quality  of 
metal  produced.  Suggestions  are  made  for  increasing 
the  efficiency  of  coke-  and  oil-fired  pit  furnaces  by  im- 
proving the  present  designs,  and  drawings  are  given  of 
a  multiple-crucible  furnace  for  oil,  gas,  or  powdered 
coal,  which  has  proved  satisfactory,  and  of  a  special 
form  of  grate  pan  for  economizing  solid  fuel  in  tilting 
furnaces. 


Manganese  Mining  in  Arkansas 

By  Tom  Shiras* 

The  extraordinary  demand  for  domestic  manganese 
ore  that  has  developed  during  the  last  two  years  has 
put  new  life  into  the  Batesville  field,  in  Independence 
and  Izard  counties,  Ark.  Spasmodic  activity  and  al- 
most negligible  production  marked  the  operation  of 
Arkansas  manganese  mines  from  1850  until  the  great 
war,  but  now  about  2000  tons  a  month  of  hand-cobbed 
and  fine-washed  ore  are  being  produced.  Seven  fairly 
large  operations  are  in  progress  and  many  small  opera- 
tors are  working  either  on  their  own  lands  or  through 
leases  and  selling  their  ore  to  the  larger  interests. 

The  ores  are  in  the  form  of  various  oxides  in  a 
residual  clay  derived  from  the  decay  of  a  bed  of  over- 
lying limestone.  Distribution  of  the  ore  in  the  clay  is 
irregular.  The  pockets  vary  greatly  in  character. 
Sometimes  they  are  comparatively  solid  bodies  separat- 
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ed  only  by  thin  seams  of  clay,  containing  from  50  to 
500  tons  of  ore,  and,  again,  they  consist  of  large  and 
small  masses  of  ore  imbedded  in  greater  or  lesser  quan- 
tities in  certain  places  in  the  clay,  and  the  ore  has  been 
found  also  in  the  form  of  small  nodules  or  grains,  dis- 
seminated throughout  the  clay.  Most  of  these  pockets 
of  "wash  dirt"  contain  from  5  to  25%  of  manganese  ore. 
Some  ore  has  also  been  found  in  its  original  form  in 
broken  limestone  boulders  that  have  not  yet  disin- 
tegrated. 

Mining  is  carried  on  by  openpits  of  all  sizes,  and  by 
shafts  and  drifts.  The  deepest  of  these  shafts  is  not 
more  than  100  ft.,  and  the  underground  work  is  not  ex- 
tensive, owing  to  the  soft  clay  formation,  which  neces- 
sitates timbering.  With  the  exception  of  one  mine,  the 
Polk-Southard,  all  the  work  is  done  by  pick  and  shovel. 
At  this  property,  however,  one  small  steam  shovel  is 
in  operation.  By  far  the  greatest  part  of  the  produc- 
tion of  the  field  comes  out  of  the  ground  ready  for  ship- 
ment, in  chunks  from  the  size  of  a  man's  fist  to  boulders 
that  weigh  several  hundred  pounds.  The  fine  ore  is 
recovered  by  screening  and  washing. 

The  seven  larger  operators  in  the  field  are  Walter 
Dennison,  R.  S.  Hanford,  Independence  Mining  Co.. 
Cleveland  Mining  Co.,  and  Eureka  Mining  Co.,  all  of 
Cushman,  Ark.,  and  N.  A.  Adler,  and  the  Ozark  Mining 
Co.,  of  Batesville.     Only  four  of  these  operators  are 
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using  washing  plants.  The  Eureka  and  Independence 
companies  are  using  the  regular  log  washers,  which 
handle  approximately  100  tons  of  dirt  a  day,  and  N.  A. 
Adler  and  the  Ozark  company  are  using  revolving 
screens,  10x2i  ft.,  which  handle  about  60  tons  of  dirt 
a  day.  Besides  the  operators  named,  there  are  many 
smaller  ones,  working  on  contracts  for  the  larger  inter- 
ests; on  leases,  or  on  their  own  lands.  The  larger 
operators  buy  from  the  smaller  in  lots  from  a  few 
pounds  up,  Walter  Dennison  acting  as  sales  manager. 

The  ore  is  classified  by  the  producers  into  two  grades. 
The  high-grade  ore  runs  from  40  to  58 Tc,  and  the  lew- 
grade  scales  down  from  40  to  17%.  Some  has  been 
shipped  that  assayed  as  low  as  12%,  but  the  production 
of  this  low-grade  ore  is  not  profitable.  The  bulk  of  the 
ore  now  moving  is  going  to  Birmingham,  Alabama. 

The  proven  area  of  the  field  is  about  20  miles  east 
and  west  and  15  miles  north  and  south,  in  the  northwest 
part  of  Independence  County  and  the  southeast  part  of 


Co.  shipped  1700  tons,  and  the  Missouri  Furnace  Co., 
500  tons.  With  these  and  other  sundry  smaller  ship- 
ments Mr.  Branner  puts  the  total  production  of  the 
field  from  1850  to  1890  at  35,000  tons. 


Manganese  in  West-Central   Arkansas 

Besides  the  activity  in  the  Batesville  manganese  dis- 
trict in  northern  Arkansas,  the  little-exploited  deposits 
in  the  west-central  part  of  the  state  are  now 
receiving  some  attention.  These  deposits,  which  have 
lately  been  described'  by  H.  D.  Miser,  of  the  U.  S. 
Geological  Survey,  occur  at  intervals  in  a  belt  four 
to  12  miles  wide.  The  belt  extends  west-southwest 
from  Pulaski  County,  at  the  center  of  the  state,  to  Polk 
County,  on  its  western  border.  The  recent  exploitation 
is  confined  almost  entirely  to  the  mountainous  districts 
in  the  northern  parts  of  the  Caddo  Gap  and  De  Queen 
quadrangles,  in  western  Arkansas.     The  deposits  have 
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Izard.  Some  outcrops  have  been  found  outside  this 
area  but  they  have  developed  no  producing  properties 
as  yet.  It  is  obvious  that  the  field  is  capable  of  pro- 
ducing many  times  its  present  tonnage,  the  limit  of  pro- 
duction being  governed  by  the  number  of  men  employed. 

Owing  to  the  fact  that  the  ore  lies  in  shallow  beds, 
mining  is  carried  on  at  a  minimum  expense,  and  but 
little  initial  capital  is  needed  with  which  to  start  opera- 
tions. Development  is  proceeding  with  many  small 
units,  and  owing  to  the  nature  of  the  ore  deposits  will 
in  all  probability  continue  in  this  manner.  At  present 
more  washing  plants  could  be  installed  at  a  profit,  as  a 
great  deal  of  the  fine  ore  is  thrown  over  the  dumps. 

John  C.  Branner,  former  state  geologist,  in  his  re- 
port of  1890  gives  the  following  early  history  of  the 
field:  Col.  Matthew  Martin  operated  in  the  field  from 
1850  to  1852,  making  a  few  small  shipments  by  boat, 
down  the  White  River.  The  first  .shipment  for  the 
manufacture  of  steel  was  made  by  William  Kinatein,  of 
St.  Louis,  and  went  to  the  Junita  Iron  Works,  Pitts- 
burgh, Penn.,  in  18f.8.  From  1881  to  1887.  the  Ferro- 
Manganese  Co.  shipped  5000  tons.  From  1885  to  1890, 
the  Keystone  Iron  and  Manganese  Co.  shipped  18,111 
tons.     During  the  same  years  the  St.  Louis  Mangane.se 


been  worked  only  in  a  small  way  and  have  produced  but 
a  few  hundred  tons  of  marketed  ore. 

The  manganese  ores  consist  of  the  four  oxides,  psilo- 
melane,  pyrolusite,  manganite,  and  wad,  the  first  three 
forming  the  larger  part  of  the  ores.  Although  these 
minerals  may  be  found  separately,  two  or  more  are  gen- 
erally intimately  mixed  in  the  same  deposit,  and  at  some 
places  they  are  associated  with  iron  oxides  and  man- 
ganiferous  iron  ores.  The  manganese  ores  occur  as 
nodules,  pockets,  and  short  irregular  veins  from  a  frac- 
tion of  an  inch  to  4  ft.  thick,  though  veins  4  ft.  thick 
are  rare.  The  orcbodics  are  scattered  through  the  hard 
Arkansas  novaculite  and  can  doubtless  be  found  on 
every  mountain  where  the  novaculite  is  exposed.  They 
occupy  bedding  planes  or  joint  cracks  or  form  a  cement 
in  a  novaculite  breccia  in  which  the  rock  fragments 
range  in  diameter  from  a  fraction  of  an  inch  to  over  a 
foot.  Most  of  the  ores  contain  too  much  phosphorus  for 
use  in  the  manufacture  of  ferromanganese  and  too  much 
iron  for  use  in  chemical  industries  and  electric  batteries, 
and  where  the  quality  is  suitable  for  these  purposes  the 
quantity  is  generally  too  small  for  profitable  mining. 

'Hull.  BfiO-C,  V.  S.  OpoI.  .Surv..  Wa-'hlnirton.  D.  C 
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Activities  of  the  U.  S.  Bureau  of  Mines 
for  the  Year  Ended  June  30,  1917 


War  conditions  and  the  necessities  arising  there- 
from created  many  neiv  problems  demanding  con- 
sideration by  the  Bureau  of  Mines,  but  its  routine 
work  in  diverse  fields  was  in  no  measure  neg- 
lected, as  is  disclosed  by  the  appended  record. 

THE  vital  importance  of  the  mining  industry  to  the 
United  States  and  its  allies  in  the  great  war  made 
the  fiscal  year  ended  June  30,  1917,  a  period  of  in- 
tensified activity  for  the  U.  S.  Bureau  of  Mines.  In  ad- 
dition to  many  technical  investigations,  much  work  was 
done  on  problems  relative  to  national  preparedness  and 
defense.  The  Bureau's  achievements  in  1917  are  sum- 
marized as  follows  in  its  annual  report  to  the  Secretary 
of  the  Interior : 

More  than  4800  miners  in  23  states  were  trained  in 
mine-rescue  and  first-aid  methods.  On  June  30,  1917,  a 
total  of  46,873  miners  had  been  trained  by  the  Bureau 
since  organization. 

Representatives  of  the  Bureau  investigated  63  acci- 
dents or  disasters  throughout  the  United  States,  of 
which  57  were  at  mines.  At  the  mines  103  men  were 
rescued  through  the  efforts  of  volunteer  miners,  com- 
pany officials,  state  mine  inspectors,  and  company  rescue 
crews.  At  19  of  the  63  accidents  investigated  breathing 
apparatus  was  worn. 

Many  Miners  Trained  in  Rescue  Work 

Twenty-two  rescue  and  first-aid  contests  or  field  meets 
attended  by  Bureau  members  were  held  throughout  the 
country.  Some  of  these  contests  were  arranged  and 
supervised  by  Bureau  men.  More  than  39,000  miners 
attended  lectures  on  first-aid  and  rescue  methods  given 
at  the  Bureau's  mine  safety  stations  and  cars. 

Tests  made  during  the  year  indicate  that  lime,  which 
IS  considerably  cheaper  than  caustic  soda,  can  be  used 
in  the  regenerators  of  oxygen  breathing  apparatus  to 
replace  caustic  soda.  Some  further  improvements  were 
made  in  the  Gibbs  oxygen  breathing  apparatus,  devel- 
oped by  the  Bureau.  First-aid  methods  and  materials, 
as  well  as  mine-rescue  methods,  were  revised  and  stand- 
ardized. 

Investigations  of  the  explosibility  of  coal  dust  under 
mine  conditions  have  given  valuable  data  for  the  de- 
termination, of  the  relative  hazard  of  dust  explosions  in 
coal  mines  throughout  the  country. 

Tests  of  spreading  rock  dust  in  coal  mines  as  a  means 
of  arresting  or  preventing  coal-dust  explosions  have 
shown  how  the  cost  of  protecting  mines  in  this  way 
can  be  decidedly  reduced. 

In  cooperation  with  the  Illinois  Geological  Survey 
and  the  department  of  mining  engineering  of  the  Uni- 
versity of  Illinois,  the  Bureau  began  a  comprehensive 
investigation  of  the  subsidence  of  the  ground  over  coal 
mines. 

The  use  of  permissible  explosives  instead  of  black 
powder  in  the  coal  mines  of  Oklahoma,  a  change  advo- 


cated by  the  Bureau,  has  continued  to  lessen  the  risk 
of  explosions  in  those  mines. 

Studies  of  the  explosives  used  for  blasting  in  mines 
were  continued  with  the  aim  of  reducing  the  dangers 
that  attend  the  use  of  explosives  in  mining. 

Ten  more  explosives  were  tested  and  approved  as  per- 
missible for  use  in  dusty  or  gaseous  coal  mines.  At 
the  end  of  the  year  151  explosives  were  on  the  permis- 
sible list. 

Tests  at  the  experimental  mine  of  the  Bureau  have 
demonstrated  that  it  is  possible  to  determine  whether 
black  powder  or  a  high  explosive  was  used  in  a  blown- 
out  shot  such  as  sometimes  causes  a  disastrous  mine 
explosion,  and  that  it  is  easy  to  ascertain  whether  the 
high  explosive  detonated  or  merely  burned. 

Propylene-glycol  was  studied  to  determine  the  prob- 
able use  of  this  substance  in  explosives,  because  of  its 
cheapness  and  desirable  properties,  it  is  being  substi- 
tuted for  glycerin  in  the  manufacture  of  high  ex- 
plosives. 

Investigations  of  mine  fires  at  Butte,  Mont.,  have 
shown  the  great  loss  caused  by  these  fires,  the  difficulty 
of  preventing  them,  and  the  need  of  further  study. 

Safety  investigations  made  in  cooperation  with  state 
ofllcials  have  resulted  in  greatly  reducing  the  danger 
from  accidents  in  California  mines. 

Further  progress  was  made  in  methods  of  eliminating 
from  smelter  smoke  the  fumes  that  cause  injury  to 
animals  and  crops  and  substantial  advances  were 
achieved  in  methods  for  utilizing  the  sulphur  in  the 
sulphur  gases  from  smelteries. 

Methods  for  treating  the  low-grade  and  complex  ores 
of  copper,  lead  and  zinc  have  been  further  developed  and 
are  being  tried  on  a  commercial  scale.  These  methods 
are  expected  to  render  available  vast  quantities  of  ore 
that  now  cannot  be  worked  at  a  profit. 

Extended  Investigation  of  Flotation 

Investigations  of  the  flotation  process  for  concentrat- 
ing ores  have  shown  how  the  use  of  this  process  may 
be  extended  and  made  more  efficient. 

A  report  on  the  methods  of  making  salt  in  the  United 
States  was  transmitted  for  publication. 

Methods  ^f  mining  and  calcining  gypsum  and  of  pre- 
paring gypsum  products  were  described  in  a  report  now 
in  press. 

An  investigation  of  the  methods  used  in  quarrying 
cement  rock  is  showing  what  are  the  most  effective 
quarrying  methods  and  types  of  equipment  and  the  most 
effective  ways  of  preventing  accidents. 

Clay-refining  investigations  have  made  vast  quantities 
of  domestic  kaolin  available  for  the  use  of  American 
potters  who  formerly  depended  on  foreign  clays. 

As  a  result  of  investigations  that  have  been  carried 
on  in  cooperation  with  the  Bureau,  one  large  copper 
company  is  expending  $1,600,000  for  equipment  to  rfr 
cover  dust  and  fume  from  the  smoke  of  its  smeltery. 

Decided  advances  have  been  made  in  plans  for  utiliz- 
ing  locally  the  sulphuric  acid  that  can  be  obtained  from 
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smelter  smoke;  these  plans  include  the  manufacture  of 
superphosphate  for  fertilizer  and  high-grade  phosphoric 
acid,  and  the  improvement  of  alkaline  soils  by  direct 
application  of  acid. 

A  method  of  leaching  oxidized  ores  of  lead  with  an 
acid  solution  of  common  -salt  has  been  worked  out  that 
promises  to  be  of  wide  value. 

Further  progress  was  made  in  applying  a  volatiliza- 
tion process  (chloridizing  roast)  to  the  treatment  of 
oxidized  lead  ores  containing  gold,  silver,  or  copper. 

Encouraging  results  have  been  obtained  in  the  fur- 
ther development  of  a  leaching  process  for  low-grade 
zinc  ores. 

Reports  discussing  health  conditions  at  iron  and  steel 
plants  and  the  methods  by  which  injuries  and  fatalities 
can  be  greatly  lessened  were  revised  and  are  now  in 
press. 

Further  investigation  of  the  viscosity  of  blast-furnace 
slags  is  yielding  information  that  should  be  of  great 
benefit  to  furnacemen  and  should  facilitate  the  changes 
in  practice  necessary  to  smelt  the  lean  and  complex  ores 
that  will  be  used  as  high-grade  ores  become  scarcer. 

Material  was  collected  for  a  comprehensive  report 
on  the  hydrometallurgy  of  gold  and  silver  and  a  popular 
report  on  the  present  condition  of  the  cyanide  process. 

Experiments  to  Promote  Economical  Burning  of 
Fuel  in  Power  and  Domestic  Furnaces 

Experiments  with  steam  boilers  have  yielded  reliable 
data  for  the  design  of  boilers  that  will  absorb  a  higher 
proportion  of  the  heat  from  the  furnace  fires. 

A  study  of  the  fuel-burning  equipment  and  the  con- 
ditions under  which  fuel  is  burned  at  more  than  30 
Indian  schools  and  agencies  throughout  the  country  has 
shown  how  decided  economies  in  the  use  of  fuel  at 
many  of  these  institutions  can  be  had. 

The  comparative  values  of  different  fuels,  as  coal  and 
wood,  for  use  in  heating  boilers  for  houses  have  been 
determined  through  an  extensive  series  of  experiments. 

A  bulletin  .showing  the  extent  to  which  Illinois  coals 
have  been  used  in  making  coke  and  the  possibility  of 
extending  such  use  was  transmitted  for  publication. 

An  investigation  aimed  to  increase  the  use  of  Illinois 
coal  in  the  manufacture  of  illuminating  gas  was  under- 
taken. 

Investigations  of  methods  of  utilizing  lignite  have 
yielded  additional  facts  of  value  to  residents  of  the 
regions  in  which  lignite  abounds. 

An  improved  electric  furnace  for  melting  brass  has 
been  devi.sed  and  is  being  tested  on  a  commercial  .scale; 
by  its  use  it  is  hoped  that  the  losses  of  metal  in  brass 
melting,  which  amount  to  millions  of  dollars  annually, 
can  be  greatly  reduced. 

A  comprehensive  investigation  of  the  fire  clays  of 
Maryland  was  undertaken. 

Special  consideration  has  been  given  the  utilization  of 
coal  at  Government  plants  throughout  the  country,  and 
recommendations  have  been  made  looking  to  an  annual 
.saving  of  fully  $.300,000  in  the  Government's  coal  bill. 

Studies  of  the  combustion  of  coal  in  furnaces  have 
brought  out  facts  of  great  value  to  engineers  in  design- 
ing furnaces  to  bum  different  kinds  of  coal  with  greater 
pfflciency  and  tests  with  boiler  furnaces  have  shown 
how  coal  can  be  utilized  more  efficiently  in  heating 
dwellings. 


Rules  published  by  the  Bureau  for  the  purpose  of 
setting  a  higher  standard  of  safety  in  the  electrical 
equipment  of  bituminous  coal  mines  have  been  formally 
approved  for  trial  by  the  American  Institute  of  Elec- 
trical Engineers. 

A  flash  lamp  permissible  for  use  in  gaseous  mines 
has  been  developed.  Two  new  models  of  portable  elec- 
tric lamps  were  approved  as  permissible  for  use  in  coal 
mines.  As  a  result  of  the  investigations  begun  by  the 
Bureau  four  years  ago,  more  than  100,000  approved 
portable  electric  lamps  are  now  in  use  in  the  mines  of 
this  countrj-. 

Further  progress  was  made  in  the  development  of  ex- 
plosion-proof motors  for  use  in  gaseous  mines. 

An  accurate,  sensitive,  and  convenient  electrical  de- 
vice for  detecting  gas  (methane)  has  been  developed. 
A  satisfactory  lamp  for  use  in  rescue  and  recovery  work 
in  mines  after  disasters  has  been  completed. 

Rare-Metal  Investigation 

Investigations  of  radium  have  resulted  in  improving 
the  methods  used  in  recovering  radium  from  camotite 
ores  and  pitchblende,  and  the  treatment  of  camotite  con- 
centrates has  been  facilitated.  Through  its  radium 
investigations  the  Bureau  has  acquired  more  than  a 
gram  of  radium  element,  valued  at  more  than  $100,000, 
which  is  to  be  used  for  scientific  and  medical  research. 

Investigations  of  methods  of  extracting  molybdenum 
and  vanadium,  metals  needed  in  the  manufacture  of 
special  steels,  are  yielding  important  results. 

From  the  uranium  oxide  obtained  as  a  byproduct  in 
the  recovery  of  radium  a  high-grade  ferrouranium  has 
been  prepared  that  promises  to  be  of  much  value  in  the 
manufacture  of  uranium  steel. 

A  pyrometer  devised  for  measuring  the  melting  point 
of  brass  and  other  nonferrous  alloys  should  be  of  de- 
cided value  to  the  brass  industry. 

The  use  of  mud-laden  fluid  to  save  underground  sup- 
plies of  oil  and  gas  and  prevent  wastes  in  well  drilling 
has  been  greatly  e.xtended.  Through  cooperative  work 
in  various  states  improved  drilling  methods  are  being 
more  widely  used. 

An  investigation  of  methods  for  increasing  the  re- 
covery of  oil  from  oil  sands  has  shown  the  enormous 
quantities  of  oil  left  underground  in  many  oil  fields  and 
has  suggested  methods  of  preventing  such  waste  in 
future.  I 

A  bulletin  on  "Cost  Accounting  for  Oil  Producers," 
believed  to  be  the  simplest  and  most  comprehensive 
treatise  on  this  subject,  has  been  prepared  for  publica- 
tion. 

Cementing  methods  of  excluding  water  from  the  pro- 
ductive sands  penetrated  by  oil  or  gas  wells,  thus  pre- 
venting great  loss  of  oil  and  gas,  the  decline  of  oil 
wells  and  the  ultimate  production  of  oil  lands,  were  in- 
vestigated. 

Methods  of  storing  petroleum  in  tanks  or  reservoirs 
were  described  in  detail  in  a  report  submitted  for  pub- 
lication and  methods  by  which  the  proportion  of  gaso- 
line obtainable  from  natural  gas  is  being  greatly  in- 
creased were  described  in  a  bulletin  on  the  absorption 
process  for  recovering  gasoline. 

Compression  plants  for  recovering  gasoline  from  nat- 
ural gas  and  many  details  of  plant  practice  were  de- 
scribed in  a  bulletin  submitted   for  publication.     Ex- 
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perimentation  with  what  are  known  as  topping  plants 
for  separating  the  higher  hydrocarbons  from  crude  oil 
has  shown  how  much  waste  of  gasoline  at  such  plants 
may  be  prevented. 

An  investigation  of  the  fires  that  annually  cause  great 
losses  in  the  oil  fields  of  this  country  disclosed  the  need 
of  using  preventive  measures  in  advance  of  present 
practice. 

A  comprehensive  report  on  the  Diesel  engine  has  been 
prepared  for  publication  as  a  bulletin. 

An  investigation  of  the  use  of  gas  traps  at  oil  wells 
has  shown  what  are  the  best  types  of  traps  and  that 
great  quantities  of  gasoline  have  been  wasted  at  oil 
wells  through  failure  to  use  these  devices. 

Commercial  types  of  gasoline  sold  throughout  the 
United  States  were  examined  and  methods  for  making 
satisfactory  laboratorj'  tests  were  published. 

The  characteristics  of  different  types  of  gasoline  and 
their  relative  merits  as  motor  fuel  were  determined. 

Further  work  was  done  in  the  commercial  develop- 
ment of  the  vapor-phase  process  for  obtaining  gasoline 
from  heavier  petroleum  products. 

Investigations  of  the  oil  shales  in  Colorado  and  Utah 
demonstrated  that  it  is  now  feasible  to  work  these  shales 
as  a  source  of  petroleum  in  competition  with  oil  from 
oil  wells. 

Methods  for  determining  the  fusibility  of  coal  ash  and 
the  consequent  liability  of  coal  to  clinker  were  improved. 

Further  progress  was  made  in  the  investigations  of 
mine  gases. 


American  Trona  Corporation 

At  the  meeting  in  London  of  the  Consolidated  Gold 
Fields  of  South  Africa,  the  predominating  interest  in 
the  American  Trona  Corporation,  Lord  Harris,  the 
chairman,  spoke  on  Nov.  15  of  the  prospects  of  potash 
production  from  its  Searles  Lake  plant  at  Trona,  Calif., 
as  follows: 

"Now,  as  regards  American  Trona  Corporation,  you 
will,  I  am  sure,  be  anxious  to  hear  the  latest  news  of 
that  venture.  It  has  taken  a  longer  time  than  we 
originally  anticipated  to  reach  the  producing  stage. 
We  were  unlucky  in  our  first  production  plant,  which 
failed  to  come  up  to  expectations.  I  am  happy  to  say 
that  the  second  effort  has  been  successful — I  think  I 
may  say  very  successful.  The  producing  stage  was 
reached  at  the  end  of  October  last  year,  since  when  the 
plant  at  Searles  Lake  has  been  in  continuous  operation. 
Owing  to  the  fact  that  the  mixed  salts  produced  are 
required  in  ever-increasing  quantities  for  fertilizing 
purposes,  and  command  a  satisfactory  price,  it  was  de- 
cided not  to  press  on  with  the  completion  of  the  re- 
finery at  San  Pedro,  which,  consequently,  will  not  be  in 
operation  till  early  in  the  coming  year,  by  which  time 
the  second  unit  of  plant  at  Searles  Lake  should  be  com- 
pleted. All  chemical  difficulties  have  been  overcome  and 
the  Grimw-ood  process  has  proved  its  ability  to  solve 
the  problem  of  separating  all  the  constituent  salts  of 
the  brine. 

"Up  to  now,  however,  we  have  suffered  considerable 
disappointment  as  regards  the  output  of  mixed  salts, 
on  which  at  present  the  Trona  Corporation  depends  for 
the  greater  part  of  its  income.  For  the  seven  months 
ended  Aug.  31,  the  output  of  these  salts  has  amounted 


to  8348  tons,  or  an  average  of  a  little  over  34  tons  per 
day,  as  against  the  70  tons  which  we  were  informed 
might  be  anticipated.  This  reduced  output  is  in  some 
measure  due  to  the  abnormal  heat  prevailing  in  the 
desert  from  May  to  September  inclusive,  which  retards 
the  crystallization  of  the  salts.  With  the  return  of 
cooler  weather,  we  may  expect  a  considerably  increased 
production,  and,  after  certain  supplementary  plant  now 
on  order  has  been  installed,  the  daily  output  of  the  first 
unit  will,  it  is  estimated,  amount  to  at  least  70  tons. 
The  most  recent  telegram  as  regards  production  shows 
that  in  October  we  had  got  up  to  43i  tons,  and  had  also 
sold  55  tons  of  high-grade  potash  for  the  chemical 
trade.  You  will  be  interested  to  know  that  the  profits 
for  the  month  of  October  amounted  to  $133,000;  that 
was  on  an  output  of  about  a  quarter  of  what  we  antici- 
pate it  will  be  when  the  second  unit  at  Searles  Lake 
and  the  refinery  at  San  Pedro  are  complete,  which  we 
hope  will  be  the  case  next  April. 

"The  difficulty  of  obtaining  and  forwarding  structural 
steel  has  greatly  delayed  the  erection  of  the  second  unit, 
and  has  involved  a  serious  increase  of  capital  expendi- 
ture, which,  however,  is  compensated  for  by  the  abnormal 
price  of  potash  now  ruling  and  likely  to  rule  for  some 
time  to  come.  The  approaching  completion  of  the  sec- 
ond unit  and  of  the  refinery  will  result  not  only  in  a 
largely  increased  production  of  the  mixed  salts  re- 
quired for  fertilizing  purposes,  but  will  also  enable  the 
corporation  to  produce  a  considerable  amount  of  practi- 
cally pure  potash  required  by  the  chemical  trade,  as 
well  as  to  segregate  and  market  the  borax,  which  is 
the  most  important  of  the  corporation's  byproducts. 

"The  title  question  is  still  undecided.  The  hearing  of 
the  corporation's  application  for  patent  took  place  at 
Washington  at  the  end  of  September,  and  we  are  in- 
formed that  our  representatives  await  the  decision  of 
the  commissioners  with  complete  confidence.  The  cor- 
poration has  done  good  work  in  helping  to  allay  the 
potash  famine  in  the  United  States  which  the  war  has 
caused,  and  we  feel  justified  in  believing  that  the  Gov- 
ernment of  that  allied  country  will  not  fail  to  show 
some  recognition  of  this  fact  in  its  treatment  of  the 
corporation.  Of  course,  we  have  to  anticipate  a  falling 
off  in  the  price  of  potash  after  the  war,  when  its  ex- 
portation from  other  parts  of  the  world  recommences, 
but  that  will  be  compensated  for  by  the  production  of 
byproducts,  which  we  believe  has  been  satisfactorily 
proved  at  the  San  Pedro  refinery." 


Liability  of  Mine  Managers 

By  a.  L.  H.  Street* 
Persons  managing  a  mining  company's  property  may 
be  held  personally  liable  if  they  deliberately  trespass 
upon  the  land  of  another,  to  his  injury,  according  to 
the  decision  rendered  by  the  Missouri  Supreme  Court 
in  the  recent  case  of  Robinson  vs.  Moark-Nemo  Consoli- 
dated Mining  Co.  et  al.,  196  Southwestern  Reporter, 
1131.  In  this  case  the  plaintiff  complained  that  his  land, 
which  adjoined  that  used  by  the  company  in  the  opera- 
tions of  mining  and  cleaning  zinc  ore,  had  been  used, 
in  spite  of  his  protests,  for  depositing  refuse  and  tail- 
ings from  the  mine,  whereby  it  became  covered  to  n 
depth  of  100  feet. 

•Attorney  at  law.   829   Security  BIdg,,   Minneapolis,   Minn. 
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Ma2:nesite  Mining  on  Euboa  Island,  Greece 
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DPENriTT  IN   NORTHRASTERN   PART   OF  ElIBOA    ISLAND.  SHO^\^Na  MAONKSITB 

orTflloI'l'INfJ    A.S    VKIM.KTS    IN    .'^ERrKNTlNK 

This  pmpprty.  mniiiKlInK  "f  thrpe  olnlmfi.  l!i  niMTntrrt  !>>•  Ilip  (•piirrni  MnKnosKi'  nnd  Mhkik-kIh  Cii.,  of  rhtlndolphla.  and  ppodiiccs 
B  »ort<>d  or*  Unit  has  nvprnspd  n."  hlRh  n*  !t«.6T  m.iKnpnIuin  cnil>onBle.  The  dPiH.Blls  nrp  of  flno-nraliipd  matwivo  lypo.  oocur- 
rlnif    K9    velnB    nnd    nr«>    Hoxorlnlrd    with    nitpred    unslc    Intiii.xlve    mnirnpHlaii   rook 
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California  Mineral  Production  in  1916 

The  mineral  output  in  California  during  1916,  accord- 
ing to  Bull.  74,  issued  by  the  California  State  Mining 
Bureau,  was  valued  at  $127,901,610.  Of  the  58  counties 
in  the  state  all  but  one  contributed  .some  mineral 
product.  The  net  increase  in  the  grand  total  value  over 
1915  is  |;31.238,241  and  it  is  the  fir.st  time  in  the  history 
of  California  that  the  total  mineral  yield  for  a  year  had 
passed  the  $100,000,000  mark.  The  production  of  the 
different  minerals  and  metals  is  shown  in  the  table. 


CALIFORNI.V  .MINEKAL  PRODUCTION  IN   1916 


Antimony  oif.  tons 

Asbestos,  tons  .  ... 
Bar>-tes.  tons  . .  .  . 
Bituminous  rock,  tons. 

Borax,  tons      

Brick  and  tile,  M. 


851 


17.908 


1.015  Magnesium  chloride,  tons. 

145  ManKanese  ore,  tons    13,404 

1,606  .Marble,  ru  ft 25.954 

19,449  Mineral  paint,  tons   643 

103.523  Mineral  water,  (jal 2,273,817 

206.960  .Molybdenum  ore.  tons 8 

Cement,  bbi    ■ 5.299,507  Natliral  gas.  M.  cu.ft 28.134.365 

Chromite.  tons 48.94}  Petroleum,  bbl 90.262.557 

Ciay,  tons      134.636  Platinum,  oz    

Coal,  tons     4.037  Potash,  tons     

Copper,  lb  55.809.019  Pumice   and   volcanic   ash. 

Dolomite,  tons 13.313  tons  1.246 

Feldspar,  tons   2,630  Pvrite.  tons      120.525 

Fullers  earth,  tons 110  Quicksilver,  flasks     2 1 ,427 

Gems    $4,752  Salt,  tons    186,148 

Gold      $21,410,741  Sandstone,  cu.ft 17,270 

Granite      $535,339  Silica    (sand    and    quartz). 

Graphite,  lb 29.190  tons 20,880 

Gypsum,  tons 33.384  Silver          $1,687,345 

Infusorial  earth,  tons 15,322  Soapstonc  and  talc,  tons ...  ,  1,703 

Iron  ore.  tons      3.000  Soda,  tons  10.593 

I.ead.  tons                  6.196  Stone,  miscellaneous  * $4,171,519 

I.ime.  lb      493.635  .Strontium.  Ions   57 

Limestone,  tons    , 187,521  Tungsten  concentrates,  tons  2,270 

Uthia.  tons 71  Zinc,  lb 15.950,565 

Msgnesite.  tons     154,052 

*  Includes  macadam,  ballast,  rubble,  riprap,  paving  blocks,  sand,  gravel,  and 
grinding  mill  pebbles. 

California  is  the  most  important  producer  of  borax 
and  until  recently,  was  the  sole  domestic  source  of  chro- 
mite and  magnesite.  About  75 ""f  of  the  quicksilver  of  the 
United  States  is  produced  in  California.  Motor  trucks 
have  been  instrumental  in  opening  mineral  properties 
at  formerly  unprofitable  distances  from  railroads  and 
this  has  induced  the  building  of  better  roads  everj-where, 
to  the  benefit  of  the  miner  and  farmer. 


Strike  Results  in  Arizona 

The  report  of  the  secretary  of  the  Arizona  Chapter  of 
the  American  Mining  Congress,  presented  at  the  an- 
nual meeting  of  the  congress  at  Phoenix.  Ariz.,  Dec.  3, 
1917,  submitted  the  following  statement  as  to  the  effects 
of  strikes  on  copper  production,  and  it  was  ordered  that 
the.se  matters  be  brought  to  the  attention  of  the  Na- 
tional Industrial  Conference  Board: 

Strikes  in  Arizona  this  year  were  confined  to  the 
mining  industry,  with  the  exception  of  a  few  days' 
trouble  on  the  Arizona  Eastern  R.R.  and  some  minor 
differences  in  the  cotton  fields  and  among  building  con- 
tractors. Metal  producers'  total  loss  of  copper  output 
to  .liin.  1  will  probably  reach  120,000.000  lb.  Unless  there 
are  new  disturbances,  not  now  in  prospect,  January  will 
witness  a  return  to  nearly  normal  output.  Reorganiza- 
tion of  forces  and  reestablishment  of  operating  efficiency 
of  plants  prevent  earlier  regaining  of  normal  output. 

Strikes  became  effective  in  Jerofne  in  May,  partici- 
pated in  by  I.  W.  W.  and  Western  Federation  and  lasted 
two  weeks  before  being  settled  through  Federal  media- 
tor. Reoccurrence  under  a  call  of  the  I.  W.  VV.  partly 
clo.sed  mines  for  several  days  in  June.  The  trouble  was 
terminated  by  deportation  of  the  I.  VV.  W.  leaders.  Due 
to  access  of  mine.s  to  exceptionally  rich  ores  and  some 
stock.s  ahead  at  smelteries,  output  of  metal  made  strong- 
er recovery  in  October. 


The  Globe  and  Miami  mines  were  closed  entirely  by 
strike  calls  of  I.  W.  W.  and  Western  Federation  on  July 
1.  Two  months  total  loss  of  production  of  copper  has 
been  conservatively  estimated  at  40.000.000  lb.  Slow 
resumption  of  operations  in  September  and  stronger  re- 
covery in  October  was  attended  by  loss  in  these  two 
months  of  25,000,000  lb.  from  normal,  with  at  least  10,- 
000,000  more  pounds  loss  to  be  counted  between  October 
and  January. 

Clifton  and  Morenci  mines  closed  down  entirely  July 
1.  remaining  idle  until  the  strike  was  ordered  off  by 
President's  mediation  commission  at  the  end  of  October. 
Loss  of  copper  output  in  four  months  was  32,000.000  lb. 
At  least  8,000.000  lb.  more  will  be  lost  between  now  and 
possible  attainment  of  normal  by  Januar>'. 

Bisbee  district  strike  entailed  probably  not  more  than 
5,000,000  lb.  loss  from  normal  copper  output,  due  to 
large  advance  .stocks  of  ore  bedded  at  smelteries  by  all 
companies  except  Shattuck-Arizona.  Strike  called  by 
I.  W.  W.  June  27.  ended  by  deportation  of  I.  W.  W. 
members  July  12. 

Loss  in  wages  attendant  on  strikes  in  the  state  has 
been  estimated  at  over  $5,000,000.  A  total  of  25,000 
men  were  affected  by  the  strikes. 


Fatalities  in  Mineral  Industry  in   1916 

A  summarized  statement  of  fatalities  in  the  mineral 
industry  of  the  United  States  for  the  year  1916  shows 
a  gratifying  decrease,  according  to  stati.stics  compiled 
by  Albert  H.  Fay,  of  the  U.  S.  Bureau  of  Mines,  in  the 

FATALITIES  IN   U    S.   MINES  AND  WORKS  IN    1916 

Equivalent  Fatality  Rate 

Number  Number  Per  Per  1.000 

of  Men  300-Day  Number    1.000  300-Day 

Em-  Work-  Killed       Em-  Work- 

ploye<l  ers  ployed  ers 

Coalmines 720.971  565.766  2.226       3  09  J  93 

Metal  mines     204.685  192,455  697       3  41  3  62 

Quarries  (inside) 60,944  49,077  114        187  2   32 

Quarries  (outside) a 29,853  27.380  59       198  2  15 

Metallurgical  works: 

Ore-<lre8sing  plants  22,365  23.470  3}       148  141 

Smelteries      43.829  49, 363  36       0  82  0  73 

Auxiliary  works  6 14,007  15,763  14        100  0  89 

Coke  ovens: 

Beehive     18.570  18.591  24       I   29  129 

Byproduct    13.033  15.528  21        161  I    35 

Total  1916     1.128,257  957.393  3.224       2  86  3  37 

Total  1915 1.067,929  822.827  3.076       2  88  3  74 

a  Includes  rock  crushers.  rock-dre..*siiig  plants,  etc. 
h  Inclutles  shops,  yards,  constrtlction.  etc 

fatalities  that  occurred  in  coal  mines,  metal  mines, 
metallurgical  works  and  byproduct  coke  ovens.  The 
number  of  men  employed  in  1916  was  1,128.257,  as 
compared  with  1,067,929  in  1915,  and  the  total  number 
of  fatalities  in  1916  wa.s  3224.  as  compared  with  3076 
in  the  previous  year.  The  principal  increase  in  the  num- 
ber of  men  employed  orcun-ed  in  metal  mines  and  metal- 
lurgical works,  while  there  was  a  slight  decrease  in  the 
coal  mines  and  quarries.  Fatality  rate  per  1000  men 
employed  for  the  industry  as  a  whole  was  2.86.  as  com- 
pared with  2.88  in  1915,  while  the  same  figure,  equated 
to  a  300-day  basis,  was  3.37.  comparing  with  3.74  for 
1915.  The  principal  decreases,  based  on  the  300-day 
basis,  are  as  follows:  Coal  mines  in  1916,  3.93  per 
thousand  300-(lay  workers,  as  compared  with  4.44  in 
1915;  metal  mines.  3.62,  as  compared  with  3.89;  ore- 
dressing  plants.  1.41.  as  compared  with  1.57;  smelteries, 
excluding  iron-blast  furnaces,  0.73.  as  compared  with 
1.05;  byproduct  coke  ovens.  1.35,  as  compared  with  1.76. 
Quarries  and  beehive  coke  ovens  show  slight  increases. 
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Formation  of  Quicklime  in  Roasting 

I  have  read  with  interest  the  article  by  W.  S.  Palmer, 
in  the  Journal  of  Sept.  22,  entitled  the  "Formation  of 
Quicklime  in  Roasting  Ores  from  Manhattan,  Nev.," 
and  the  discussion  of  it  by  M.  W.  von  Bernewitz  in  the 
Journal  of  Nov.  17.  Mr.  Palmer  states  that  most  of  the 
trouble  encountered  in  subsequent  cyanidation  was  due 
to  excess  lime.  ^Vhile  I  realize  that  excess  lime  causes 
a  great  amount  of  "grief,"  from  a  mechanical  source, 
I  wonder  whether  some  of  the  trouble  was  not  due  to 
the  formation  of  calcium  sulphate,  as  stated  by  Mr.  von 
Bernewitz.  In  the  autumn  of  1913,  while  developing  a 
process  to  extract  the  silver  and  gold  from  ores  of  the 
Ophir  mine,  at  Butte,  Mont.,  I  made  the  following  tests : 
The  sample  assayed  11.96  oz.  of  silver  and  $0.80  in  gold 
per  ton.  It  was  ground  to  pass  through  a  200-mesh 
screen.  In  test  A  some  of  the  ore  was  washed  with 
a  sulphuric-acid  solution  containing  5  lb.  of  sulphuric 
acid  per  ton  of  solution.  After  filtering  off  the  acid 
wash  a  milk  of  lime  was  poured  over  the  ore  to  neu- 
tralize the  acid  and  to  act  as  a  lime  charge  for  subse- 
quent cyanidation.  The  lime  was  added  without  using 
a  water  wash  after  the  sulphuric-acid  treatment.  Some 
of  this  treated  ore  was  then  placed  in  a  bottle  with 
twice  the  amount  of  a  cyanide  solution  having  a 
strength  of  10  lb.  of  cyanide  per  ton.  It  was  figured 
that  there  was  in  this  charge  the  equivalent  of  10  lb.  of 
lime  per  ton  of  ore.  One  pound  of  litharge  per  ton  of 
ore  was  added.  The  mass  was  shaken  in  the  bottle  in- 
termittently and  the  test  allowed  to  run  for  30  hours. 

Another  portion  of  the  original  ore  was  placed  in  a 
bottle  with  the  same  amount  of  chemicals  as  used  in 
test  A.  In  the  latter  test,  or  test  B,  the  acid  treatment 
and  lime  wash  were  omitted.  This  was  allowed  to  run 
30  hours.  The  percentages  of  extraction  of  the  gold 
and  silver  in  test  A  were  13^r  and  14.7''r  respectively, 
and  in  test  B  the  corresponding  figures  were  95%  and 
56.59c.  The  cyanide  consumption  per  ton  of  ore  in  A 
was  0.6  lb.  and  in  B  4.2  lbs.  I  concluded  that  the  dif- 
ference in  results  was  due  to  the  formation  of  calcium 
sulphate  in  test  A,  which  either  made  a  film  around  the 
metal  particles  or  caused  a  state  of  electrolytic  equilibri- 
um so  that  the  cyanide  could  not  act,  as  the  consumption 
of  the  latter  was  so  slight. 

I  next  took  a  sample  of  the  same  ore,  gave  it  an  acid 
treatment  and  then  washed  out  all  traces  of  the  acid 
with  water  before  adding  the  lime  solution.  Upon  sub- 
sequent cyanidation  of  this  sample,  I  obtained  results 
a  little  better  than  those  in  test  B  with  a  slightly  smaller 
cyanide  consumption.  All  of  my  tests  were  run  in  cold 
solution. 

Mr.  von  Bernewitz  states  that  the  gypsum  troubles 
at  Kalgoorlie  were  remedied  by  adding  solution  to  the 
hot  ore  as  it  came  from  the  roaster.  This  is  practically 
equivalent  to  adding  very  hot  solution.  If  the  calcium 
sulphate  merely  formed  a  coat  over  the  metallic  parti- 
cles, it  is  possible  that  the  hot  solution  permeated  this 


coat  as  it  does  in  some  of  the  silver  ores  of  Mexico  and 
Tonopah.  If  the  calcium  sulphate  acted  chemically,  it 
is  possible  that  some  of  it  was  dissolved  in  ammonium- 
sulphate  solution,  as  I  believe  that  cyanide  solution 
poured  over  hot  ore  will  readily  give  up  some  ammonium 
radicals,  which  for  the  moment  may  combine  with  sul- 
phate in  the  ore  and  the  CaSO,  giving  the  salt 
[Ca(SO,)J  (NH,),.  This  case  is  rather  far  fetched  but 
it  is  a  possibility. 

From  what  has  been  written  it  would  seem  that  where 
roasting  is  required,  it  should  be  done  at  a  fairly  low 
temperature,  followed  by  adding  the  equivalent  of  very 
hot  solution  to  cyanide  ores  containing  calcite  and  sul- 
phides. However,  the  addition  of  ammonium  or  am- 
monium salts,  when  the  solution  meets  the  ore,  might 
give  surprising  results.  Cakl  J.  Teauekman. 

Butte,  Mont.,  Nov.  20,  1917. 


Hookworm  in  California  Mines 

On  page  848  of  the  Journal  of  Nov.  10,  1917,  under 
the  general  heading  "Industrial  News  from  Washing- 
ton," there  appears  a  short  article  on  "Hookworm  in 
California  Mines,"  in  which  the  following  statement  is 
made:  "Inasmuch  as  50  to  80^^  of  the  men  working 
in  the  mines  are  infected,  drastic  recommendations  for 
eradicating  the  disease  have  been  drawn  up." 

It  is  evident  that  this  reference  to  hookworm  in  Cali- 
fornia mines  was  prompted  by  the  recent  issuance  of 
Bull.  139  of  the  Bureau  of  Mines,  entitled,  "Control  of 
Hookworm  Infection  at  the  Deep  Gold  Mines  of  the 
Mother  Lode,  California,"  by  Dr.  J.  G.  Gumming  and 
Joseph  H.  White.  This  bulletin  treats  of  the  work 
done  by  Dr.  Gumming  and  Mr.  White  during  the  spring 
and  early  fall  of  1916,  although  this  fact  is  not  set 
forth  in  the  text.  At  the  top  of  page  6,  under  the 
conclusions  of  Dr.  Herbert  Gunn,  it  is  stated  that  "from 
50  to  80%  of  those  working  ia  these  mines  are  infected." 
On  the  preceding  page,  however,  it  is  shown  that  these 
conclusions  were  reached  by  Dr.  Gunn  as  a  result  of 
an   investigation   conducted   in    1909. 

During  the  last  year  or  two  articles  have  appeared 
from  time  to  time  in  various  technical  and  other  publi- 
cations relating  to  hookworm  on  the  Mother  Lode.  In 
some  of  these  it  was  indicated  that  conditions  were 
extremely  serious ;  none  has  referred  to  I'ecent  progress 
in  combating  the  disease.  While  it  is  true  that  con- 
ditions have  been  rather  grave  and  that  much  remains 
to  be  done  in  order  to  eliminate  the  cause  of  infection, 
it  is  believed  that  opinion  somewhat  unjust  and  harm- 
ful to  the  mines  of  the  Mother  Lode  has  been  created. 
In  view  of  the  fact  that  miners  recently  coming  from 
other  metal-mining  districts  were  found  to  have  hook- 
woiTn,  it  is  not  improbable  that  investigation  will  estab- 
lish the  fact  that  there  are  other  sources  of  infection, 
especially  the  hot  mines  of  districts  in  states  other 
than  California.    There  is  evidence  in  hand  which  makes 
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it  fairly  certain  that  infection  comes  continually  into 
the  mining  districts  of  California  and  other  states 
with  miners  from  the  south  of  Europe,  especially  from 
the  Balkan  States.  A  large  element  of  the  labor  in  the 
Mother  Lode  at  present  is  derived  from  these  sources. 

Advances  in  Sanitary  Conditions  and  Treatment  of 
Infected  Cases  Have  Improved  Situation 

On  page  9  of  Bull.  l.'^O,  above  referred  to,  it  is  shown 
tliat,  out  of  a  total  of  1096  men  examined  in  eight 
mines,  337,  or  approximately  31 V,  were  found  to  have 
hookworm  infection.  The  lowest  ratio  of  infection  was 
16''c  in  one  mine,  the  highest  being  54 "^r.  On  page  8, 
referring  to  conditions  in  1916,  the  following  statement 
appears:  "The  conditions  of  the  Mother  Lode  mines 
and  how  they  compare  with  conditions  in  other  mining 
districts  of  the  United  States  are  discussed  in  some 
detail  on  pages  9  to  35.  but  in  general  it  may  be  said 
that  the  sanitarj-  conditions  are  believed  to  be  above 
the  average."  Since  this  investigation  was  made  and 
Bull.  139  published,  many  miners  who  had  hookworm 
infection  have  been  given  treatment  and  pronounced 
cured.  Advance  has  also  been  made  in  sanitary  condi- 
fions  at  some  of  the  mines  referred  to,  particularly  in 
connection  with  the  use  of  sanitary  latrines. 

Dr.  R.  W.  Nauss,  state  sanitarj-  officer,  central  dis- 
trict, California  State  Board  of  Health,  who  spent  the 
winter  of  1916-17  on  the  Mother  Lode  diagnosing  and 
treating  cases  of  hookworm,  brought  out  many  inter- 
esting and  valuable  facts.  Without  submitting  actual 
percentages.  Dr.  Nauss  makes  the  following  statement 
bearing  upon  the  prevalence  of  the  disease:  "My  re- 
survey  for  diagnosis  indicates  a  very  appreciable  reduc- 
tion in  percentages  as  compared  to  those  given  by 
Messrs.  Gumming  and  White  in  their  report.  Upon 
leaving  the  Mother  Lode  in  April  the  percentages  of 
infections  at  mines  where  treatment  was  carried  out 
showed  marked  reduction.  Those  who  have  taken 
treatment  faithfully  and  persistently  testify  to  their 
improved  condition.  Officials  also  on  numerous  occa- 
sions have  noted  the  benefit  derived  in  the  way  of  in- 
creased efficiency  among  their  men." 

Examinations  by  the  Culture   Method   Are   SO-'r 
More  Effective  Than  Microscopic  E.xaminations 

Within  the  last  three  months  the  control  of  hook- 
worm infection  in  the  district  has  been  placed  in  the 
hands  of  Dr.  C.  A.  Kofoid,  consulting  biologist  of  the 
state  board  of  health.  Sufficient  funds  have  been  ap- 
propriated, and  the  state  board  of  health  has  deter- 
mined to  continue  its  work  until  the  infection  is  entirely 
under  control.  Through  the  courtesy  of  Dr.  Kofoid  I 
am  able  to  submit  some  facts  bearing  on  the  present 
situation.  The  recent  work  in  the  examination  of 
miners  has  not  progressed  far  enough  to  submit  ex- 
tensive figures.  During  September  and  October,  1917, 
304  men  were  examined  in  six  mines,  and  97,  or  ap- 
proximately 32',,  were  found  to  have  hookworm  in- 
fection. The  lowest  ratio  was  IKr  in  one  mine  and  the 
highest  60^  .  F'our  out  of  the  six  mines  showed  a  ratio 
of  infection  of  24';'r  or  less.  The  examinations  for 
hookworm  are  now  being  made  by  the  culture  method. 
Stools  of  miners  are  cultured  in  incubators,  and  if  any 
infection  whatever  is  present  it  can  be  detected  within 
10  days.    This  method  is  approximately  50'^  more  effec- 


tive than  the  customary  microscopic  examination  here- 
tofore employed  in  hookworm  work  in  California,  which 
is  an  important  consideration  in  comparing  recent  in- 
fection percentages  with  results  obtained  previously. 

The  statement  that  the  mines  of  the  Mother  Lode 
show  an  infection  of  hookworm  of  from  50  to  80% 
may  have  been  correct  for  certain  mines  in  the  past, 
but  it  is  certain  that  it  is  not  now  and  probably  never 
has  been  true  of  the  mines  as  a  whole  in  the  Mother 
Lode,  for  the  reason  that  in  certain  mines  sanitarj' 
measures  have  been  rigidly  enforced  for  years.  Other 
mines  are  comparatively  dr>-.  Hookworm  spreads  and 
miners  become  infected  in  warm,  moist  mines  in  which 
sanitary  measures  are  not  enforced.  The  dry  climate 
of  the  mining  district,  the  fact  that  many  of  its  mines 
are  relatively  dr>',  and  that  improved  methods  of  ventila- 
tion which  reduce  heat  are  being  introduced  all  favor 
the  suppression  of  the  disease  and  will  facilitate  the 
speedy  control  and  reduction  of  hookworm  infection  to 
a  minimum.  Edwin  Higgins, 

Safety  and  efficiency  engineer, 
California  Metal  Producers'  Association. 

San   Francisco.   Calif.,   Dec.   3,    1917. 


Oregon  Nitrate  Promotions 

With  reference  to  Northwestern  nitrate  promotions, 
now  being  advertised  in  some  Oregon  papers,  I  believe 
that  money  so  invested  will  be  practically  a  total  loss. 
As  I  understand  that  some  Western  men  are  trying  to 
interest  capital  for  the  development  of  such  deposits,  the 
experience  of  the  American  Nitrate  Co.  should  be  given 
publicity. 

The  American  Nitrate  Co.,  in  which  I  was  interested, 
spent  about  $140,000  in  prospecting  four  or  five  nitrate 
deposits  in  southeastern  Oregon  that  had  been  selected 
as  the  most  promising  among  many  similar  discoveries. 
The  exploration  work  was  in  charge  of  Harry  Wilson, 
who  was  assisted  by  various  chemists.  In  canyons  de- 
posits were  found  assaying  all  the  way  from  2'"r  up 
to  lO"";  in  potassium  and  sodium  nitrates.  These  were 
usually  in  crevices,  although  not  always,  and  in  some 
cases  the  nitrates  were  in  the  rock  itself,  the  latter 
being  of  a  somewhat  porous  character.  Under  the 
microscope  it  was  found  that  the  nitrates  were  deposited 
by  ascending  solution,  which  gave  color  to  the  supposi- 
tion that  there  existed  possibly  a  large  underground 
supply.  A  good  many  tunnels  were  driven  into  the 
canyon  walls  for  from  5  to  30  ft. ;  in  other  places  drill- 
ing was  done,  as  occasionally  clay  beds  would  be  found 
carrying  from  Kr  to  even  as  high  as  4''<  of  nitrate. 
In  the  case  of  the  clays,  the  richest  findings  were  on  the 
surface  and  for  but  a  few  inches  down.  With  depth  the 
percentages  became  almost  negligible.  In  the  canyon 
walls  the  rich  deposits  seldom  extended  more  than  two 
to  five  feet. 

As  to  the  origin  of  the  deposits  I  shall  not  speak 
further,  but  the  exploration  work  of  the  American 
Nitrate  Co.  covering  a  two-year  period  on  five  prop- 
erties which  were  selected  as  the  best  to  be  found  in 
southeastern  Oregon  convinces  me  and  my  associates 
that  the  nitratfs  do  not  exist  in  commercial  quantities. 

C.  R.  Cole. 
President,  Industrial  Securities  Co. 

Chicago,  III.,  Nov.  .-^O,  1917. 
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I  Details  of  Practical  Mining  I 
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Frogless  One-Point  Switch 

By  H.  M.  Wirtz* 

A  frogless  switch,  adaptable  for  mine  use  and  one 
that  may  be  installed  quickly  and  cheaply,  is  shown  in 
the  accompanying  sketch.  It  consists  of  a  single-rai! 
drawn  to  a   point  at   one   end  with   the  opposite   end 


A   ONE-POIXT   SWITCH    FdR   MIXES 

drilled  so  that  a  small  spike  may  be  driven  through, 
fastening  the  rail  to  the  tic  and  serving  as  a  pivot  on 
which  it  acts.  The  rail  may  then  be  moved  in  either 
direction  laterally  and  performs  the  same  duty  as  a 
frog  switch.  A  number  of  these  switch  points  are  kept 
on  hand  so  that  they  may  be  installed  on  short  notice. 


Electric  Light  for  Vault 

The  accompanying  sketch  shows  a  system  of  wiring 
by  means  of  which  it  is  possible  to  have  electric  light 
in  a  vault  where  valuable  maps  and  records  are  stored 
and  at  the  same  time  comply  with  the  insurance  laws  re- 


nKPROCr  VAULT 


5=1^ 


A    CONVENIENT    VAULT    LIGHT    THAT    AVOIDS 
SHORT-CIRCUITING 

garding  permanent  lights  in  vaults.  The  connection  is 
broken  at  the  Hubbell  plug  switch  when  the  occupant 
leaves  the  vault,  allowing  no  opportunity  for  short- 
circuiting  or  grounding.  All  the  wiring  is  according  to 
standard  practice. 


Hoisting  Plant  at  United  Eastern  Mine 

The  headframe  of  the  United  Eastern  Mining  Co.,  at 
Oatman,  Ariz.,  is  32  x  36  ft.  6  in.  at  the  base  and  76 
ft.  from  collar  to  sheave  center  and  stands  over  a 
three-compartment  shaft,  each  compartment  being  5x5 
ft.  in  the  clear.  The  hoisting  sheaves  are  7  ft.  in 
diameter,  with  4  j\;-in.  bore,  and  carry  a  1-in.  rope.  The 
manway  sheave  is  2  ft.  6  in.  in  diameter,  with  2;;'; -in. 
bore,  carrying  a  J-in.  rope.  Construction  cost  of  this 
headframe  is  given  in  the  accompanying  table. 

COST  OF  UNITED  EASTERN  HEADFRAME 


Labor 

Material 

Miscellaneoa 

3           Total 

$387  84 

$33  25 

Concrete    .  .    

72.12 

42  17 

114  29 

Machinery,    f.o.b.    Oat- 

331   07 

331   07 

Machinery,  erection 

8  38 

8  38 

Building  lumber 

1.760.09 

1.760  09 

Lumber     framing     and 

erection 

1,107  41 

•      248  32 

$33  75 

1,389  48 

Electric     wiring,     f.o.b. 

Oatman     

65   10 

65    10 

Electric  wiring,  erection . 

51   60 

51   60 

Engineering,  field 

25  00 

25  00 

Painting 

35  00 

$33  75 

35  00 

Total 

$1,687  35 

$2,480  00 

$4,201    10 

On  the  opposite  side  of  the  shaft  from  the  headframe, 
the  mine-run  bin  is  built  up  above  a  fill  through  which 
concrete  walls,  12  in.  thick,  are  placed  on  7-ft.  centers  at 
right  angles  to  the  contours  of  the  hill.  The  bin  i« 
designed  to  discharge  100  tons  by  gravity  through  a 
gate  near  one  side  in  the  bottom  on  a  steel  apron  feeder. 
The  ore  is  hoisted  in  two  2-ton,  specially  designed  Kim- 
berly-type,  self-dumping  skips  working  in  balance.  The 
skips  are  loaded  from  pockets,  at  the  various  levels, 
having  chutes  swinging  on  vertical  axes.  Each  skip 
is  built  integral  with  a  cage  above  it  which  is  used  to 
hoist  waste  to  the  shaft  collar  in  cars,  as  well  as  for 
men  and  mine  supplies.  One  skip  and  cage  together 
weigh  4860  lb.  The  total  starting  load  on  the  hoist 
under  maximum  conditions,  that  is,  operating  out  of 
balance  and  having  2  tons  of  ore  in  the  skip,  1  ton  of 
waste  in  the  cage  and  \  ton  of  cable,  totals  about  4} 
tons;  and  under  ordinary  conditions  of  operating  in 
balance  the  starting  load  is  about  2?  tons. 

The  hoist-  and  compressor-house  equipment  includes 
an  Allis-Chalmers  double-drum  electric  hoist,  with 
parallel-motion  post  brakes,  connected  through  her- 
ringbone gears  with  a  150-hp.  motor,  rope  speed  be- 
ing 800  ft.  per  min.  The  hoist  is  equipped  with  an 
automatic  accelerator,  an  electric  overwinding  device 
operating  a  solenoid  brake  on  the  motor  shaft  and  fur- 
ther protected  by  a  push-button  cutout  at  the  operator's 
hand.  The  drums  are  mounted  with  clutches  so  that 
either  drum  may  be  run  independently.  A  19  x  12  x  16- 
in.  belt-driven  Ingersoll-Rand  compressor  furnishes  888 
cu.ft.  of  free  air  at  100-lb.  pressure.  This  is  driven 
by  a  150-hp.  Allis-Chalmer  motor,  operating  at  695 
r.p.m.  and  having  a  24  x  20-in.  pulley. 


•Bisbee.   Ariz. 


•Excerpt  from  a  paper  by  Otto  Wartenweiler  entitled  "United 
Eastern  Mining  and  Milling  Plant,"  to  be  presented  at  the  New 
York  meeting  of  the  American  Institute  of  Mining  Engineers  In 
February.  1918. 
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The  primary-crushing  department,  situated  beside 
the  headframe,  consists  of  a  No.  6  Telsmith  crusher 
belted  to  a  50-hp.  motor  and  is  automatically  fed  by  a 
42-in.  steel  apron  feeder  moving  1*  ft.  per  min.  and  de- 
livering 25  tons  per  hour  on  an  18-in.  wide  20'  inclined 
belt  conveyor  pas.sing  over  a  Merrick  weightometer,  the 

CO.VSTRUCTION  COSTS  OF  COMPRESSOR-AND-FIOIST  HOUSE 
Labor  Material  Total 

Excavation     $965  21  $785  95          $1,751    16 

Concrete 16  25  60  22  76  47 

Hoist: 

Machinor>-.  f  o.b  Oatman 8.434  02  8.434  02 

Machinery,  erection 245  00  96  48  341    48 

Compressor : 

Machiner>-.  fob.  Oatman 3.99121  3.99121 

Maohinerj.  erection   283  07  67  14  350  21 

Buildini!  lumber 572  17  572   17 

Lumber  framinff  and  erection 568   51  80  21  648  72 

BuildinE  coverine  in  place 47  50  324  02  37 1    52 

Doors  and  windon-s  in  place 6  50  2  57  9  07 

Pipina.  fob  Oatman     108  79  108.79 

Electric  wirine.  fob.  Oatman 1.505  60  1.505  60 

Electric  wiring,  erection 295  93  295  93 

Enidneering.  6cld 18165  18165 

Painting     I  88  22  72  24  60 

tll.«taUing  equipment      1.292  74  3.679  32  4.972  06 

Total  compressor-and-hoist  house...    $3.904  24        $19.730  42        $23.634  66 

conveyor  discharging  into  a  24  x  24-ft.  circular  wooden 
tank  bin.  The  cost  of  this  department  was:  Labor 
$2456.50;  material  $9504.81;  miscellaneous  $14.06; 
total  $11,975.37.  The  sum  of  $1916.27  was  spent  on  the 
coarse  ore  bins,  including  $953.97  for  labor  and  $962.30 
for  material. 


Storing  Scrap  Material 

War-time  prices  on  all  raw  material  consumed  or  re- 
quired ir  mining  and  manufacturing  industries  are 
high,  and  furthermore,  the  supply  of  many  materials, 
especially  in  finished  products,  such  as  machinen',  is 
difficult  to  obtain  on  short  delivery.  The  third  factor, 
and  the  one  of  greatest  importance  in  the  present  crisis, 
is  the  necessity  for  conserving  all  materials  whether  it 
be  commercially  profitable  or  otherwise — this  in  the  in- 
terest of  the  present  endeavor  to  concentrate  all  our 
resources  on  winning  the  war.  The  time-honored  scrap 
heap,  with  its  miscellaneous  assortment  of  discarded 
tools,  appliances,  machine  parts  and  waste  products  of 
manufacture,  cannot  be  of  profit  to  any  but  the  dealer 


of  junk  could  be  evaluated  to  a  degree  of  accuracy  im- 
possible under  former  conditions,  and  that  which  could 
not  be  utilized  at  the  plant  could  be  disposed  of  on 
mor«  equitable  terms  as  a  result  of  more  accurate  ap- 
praisement. Such  practice  would  not  require  the  serv- 
ices of  an  additional  attendant.  Those  employees  who 
have  occasion  to  add  to  the  scrap  heap  may  be  instructed 
as  to  where  each  class  of  scrap  should  be  relegated. 
The  men  would  get  the  habit,  and  as  the  common  cause 
has  brought  the  appeal  for  conservation  to  all  classes, 
the  point  would  become  a  personal  matter  and  coopera- 
tion should  not  be  difficult  to  obtain. 

In  the  illustration.  Fig.  1  shows  a  three-compartment 
box  suitable  for  the  storage  of  brass,  copper,  rubbei, 
babbitt,  or  other  small  pieces  that  ordinarily  accumulate 
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ARRANOKMEXT  AXD  DETAILS  FOR  A  SCRAP  TARP 
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in  junk — a  .""peculator  or  broker  with  whom  we  may 
profitably  di.npense.  If  all  material  when  discarded 
could  be  at  this  time  classified  and  aegrcgatt^d,  and 
either  baled  or  stored  in  special  bins,  an  accumulation 


about  a  shop.  The  box  is  cheaply  constructed,  and  a 
sufficient  number  of  such  containers  should  be  dis- 
tributed throughout  the  plant  at  convenient  points,  and 
labeled  "Scrap  Material"  or  "Waste.'*  The  two  com- 
partments for  rubber  scrap  and  higher-priced  metals 
have  a  hinged  cover  provided  with  a  lock,  the  key  to 
which  should  be  retained  by  the  foreman  of  each  de- 
partment. For  the  heavier  scrap  material,  no  housing 
is  necessary.  Fig.  2  shows  how  a  plot  of  ground  may  be 
staked  off'  so  that  segregation  can  be  made  with  con- 
venience and  an  inventory  taken  when  desired.  This 
storage  yard  preferably  should  be  near  the  railroad 
station  at  the  plant.  Each  section  is  separated  on  four 
sides  from  the  adjacent  sections  by  avenues,  and  .i 
double-faced  sign,  designating  the  character  of  mate- 
rial, should  be  placed  in  the  center  of  each  group.  This 
sign  is  mounted  on  a  pole  of  a  height  sufficient  to  pre- 
vent concealment  after  a  large  amount  of  scrap  has 
accumulated.  When  individual  piles  of  .scrap  have  ac- 
cumulated to  the  full  capacity  of  the  storage  space,  a 
shipment  can  be  made,  and  disp.)sal  by  sale  can  be  given 
a  fair  valuation. 
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I  The  Assayer  and  Chemist  | 
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Device  for  Lifting  Furnace  Covers 

By  S.  H.  Brockunier* 

In  the  usual  combination  assay  furnace  the  lids  or 
covers  of  the  crucible  section  supplied  by  the  manu- 
facturers are  often  frail  and  of  short  life.  When  they 
burn  through,  they  can  be  profitably  replaced  by  large 
slabs  of  soapstone  or  fireclay,  which  can  usually  be 
obtained  at  the  nearest  hardware  store.  These  are 
durable  and  conserve  the  heat.  The  difficulty  with  them 
is  that  they  are  so  heavy  that  they  are  not  easily 
handled.  I  solved  this  difficulty  in  my  own  practice  by 
rigging  up  a  lever. 

This  consists  simply  of  a  piece  of  board  1  x  4  in.  by  2 
ft.,  bored  with  three  holes  as  shown  in  the  accompanying 


DEVICE    FOR    LIFTING    FURNACE    COVERS 

sketch.  Baling  or  other  wire  is  used  for  suspending  it 
from  the  ceiling  and  for  attaching  it  to  the  furnace 
cover.  The  holes  should  be  so  placed  in  the  board  that 
the  center  one  will  be  1  in.  from  the  upper  edge  and 
the  other  two  1  in.  from  the  lower  edge.  The  longi- 
tudinal position  of  the  central  hole  will  depend  on  the 
weight  of  the  cover;  it  must  be  sufficiently  near  the 
wire  attached  to  the  latter  to  make  a  gentle  pull  all  that 


is  necessarj'  to  lift  the  cover.  The  board  should  be  hung 
a  little  to  one  side  so  that  the  slab  will  swing  gently 
away  when  raised  and  rest  on  one  edge  of  the  furnace. 
With  the  handle  in  one  hand,  the  tongs  in  the  other 
will  easily  guide  the  slab  in  any  direction.  The  wire 
may  be  attached  to  the  cover  by  means  of  a  bail,  which 
acts  like  a  pair  of  ice  tongs.  It  is  made  of  i-in.  iron. 
tTie  ends  pointed  to  fit  in  holes  cut  in  the  edge  of  the 
slab  above  the  center,  so  as  to  give  better  poise.  They 
should  be  chipped  out  carefully  just  deep  enough  to 
hold;  do  not  try  to  drill,  but  chip  them  out  carefully 
with  a  nail  and  light  hammer. 


Colorimetric  Determination  of  Bismuth 

By  Harry  A.  B.  Motherwell* 

No  originality  is  claimed  for  the  following  method  of 
estimating  bismuth  in  refined  copper  but  it  is  submitted 
as  a  contribution  that  may  be  of  interest  to  chemists. 
I  am  prompted  to  give  it  by  the  fact  that  after  many 
years  in  different  countries  I  have  found  it  in  use  in 
only  two  places.  Over  12  years  ago  it  was  employed  at 
Wallaroo,  South  Australia,  where  possibly  the  process 
was  worked  out.  A  method  employing  the  same  prin- 
ciple but  differing  in  detail  was  in  use  at  the  laboratory 
of  the  Tharsis  company,  in  Glasgow,  a  number  of  years 
ago.  Beringer,  in  his  "Te.xt  Book  of  Assaying,"  gives 
a  colorimetric  method  for  bismuth,  in  which  the  solu- 
tions to  be  matched  for  shade  are  of  a  clear  brown 
color.  Health,  in  his  "Analyses  of  Copper,"  refers  to 
this  method,  but  makes  no  mention  of  one  using  lead 
iodide.  A  method  employing  lead  salts  in  the  final  solu- 
tion has  never  been  described  in  print  to  my  knowledge. 
Matching  light  shades  of  yellow-brown  in  a  clear  solu- 
tion is  an  operation  of  extreme  delicacy;  and  it  is  a 
much  easier  matter  to  see  a  tint  of  brown  against  the 
pure  yellow  of  lead  iodide. 

For  this  determination  the  following  solutions  are  of 
convenient  strength:  Potassium  iodide,  17  grams  per 
liter  of  water;  lead  nitrate,  13.5  grams  per  liter  of 
water;  bismuth  standard,  0.2324  gram  bismuth  nitrate, 
Bi(N0,),5H,,0,  per  liter.  One  cubic  centimeter  of  the 
latter  equals  0.0001  gram  bismuth,  so  that  if  10  grams 
of  copper  is  taken  for  assay,  each  cubic  centimeter  re- 
quired will  equal  0.001%  bismuth.  The  bismuth  must 
be  obtained  in  a  solution  free  from  copper,  arsenic  and 
iron  and  with  a  known  amount  of  lead  present.  As  the 
method  is  used  for  small  quantities  only,  it  is  well  to 
have  a  clear  idea  of  the  amount  of  bismuth  present 
in  the  copper,  so  as  to  be  able  to  weigh  up  a  suitable 
quantity. 

With  this  done,  dissolve  it  in  HNO„  dilute  and  cool. 
Add  Na.COj  to  precipitate  a  small  quantity  of  copper, 
in  the  cold,  and  stir  occasionally  for  six  hours.  Filter 
off  the  precipitate  of  copper,  which  will  carrj'  all  the 
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bismuth.  Dissolve  in  hydrochloric  acid  and  precipitate 
with  H,S.  Filter  and  wash  well  to  free  completely 
from  iron.  Dissolve  the  sulphide  precipitate  in  HNO, 
and  add  .5  c.c.  of  the  lead-nitrate  solution.  Precipitate 
by  adding  ammonia  until  solution  is  almost  neutralized; 
then  add  an  e.xcess  of  ammonium  carbonate.  Boil,  cool 
somewhat,  add  more  carbonate  and  decant  through 
filter.  Dissolve  in  HNO,  and  repeat  the  precipitation. 
If  the  color  due  to  copper  is  strong,  add  weak  cyanide 
solution  slowly  until  the  blue  has  almost  faded.  Filter 
and  wash  free  of  copper.  Wash  the  precipitate  from 
the  paper  into  a  beaker  and  dissolve  in  the  least 
quantity  of  weak  HNO^  by  running  the  acid  over  the 
paper  on  the  funnel  and  draining  into  the  beaker  with 
fhe  precipitate. 

Carefully  evaporate  to  a  syrupy  state  so  that,  on 
removing  from  the  hot  plate,  the  contents  will  crystal- 
lize. Cool,  add  three  drops  of  HNO,  and  5  c.c.  of  water, 
warm  sufficiently  to  dissolve  all  crystals.  Cool  and  pour 
into  a  Nessler  tube  up  to  the  25-c.c.  mark.  Add  potas- 
sium iodide  solution  up  to  the  50-c.c.  mark.  Compare  the 
sliade  with  that  obtained  with  the  standard  bismuth 
solution  in  the  presence  of  5  c.c.  of  the  lead  solution 
and  an  amount  of  HNO,  similar  to  that  in  the  beaker 
after  evaporation.  As  the  color  darkens  on  standing, 
it  is  necessarj-  to  have  several  tubes  of  standards  of 
different  strengths  prepared  so  that  all  shall  be  treated 
the  same  length  of  time.  A  good  plan  is  to  have  the 
Nessler  tubes  in  line  and  measure  into  each  5  c.c.  of 
lead-nitrate  solution  and  three  drops  of  nitric  acid; 
then  into  four  of  them  put  four  different  quantities 
of  the  bismuth  standard  solution. 

To  Determine  Bismuth  in  Cathode  Copper 

If  cathode  copper  carrying  about  0.001 ';o  of  bismuth 
is  being  analyzed  and  a  10-gram  sample  has  been  taken, 
measure  0.6  c.c.  of  bismuth  standard  solution  into  No. 
1  tube,  0.8  c.c.  into  No.  2,  1  c.c.  into  No.  3  and  1.2  c.c. 
into  No.  4.  Make  all  up  to  the  2.5-c.c.  mark  and  then 
with  the  potassium  iodide  solution  fill  to  the  .50-c.c.  mark 
at  the  same  time  that  the  tube  containing  the  test  assay 
is  being  filled.  The  color  nearest  to  that  of  the  test 
assay  may  be  quickly  picked  out,  the  two  tubes  given 
a  swirling  motion  and  the  color  judged  by  looking  down 
into  them.  As  lead  salts  with  potassium  iodide  give 
a  pure  yellow  precipitate  and  bismuth  salts  alone  give 
a  brown  coloration,  it  is  essential  to  have  the  same 
amount  of  lead  present  in  each  tube;  otherwise,  for 
the  same  amount  of  bismuth,  the  one  with  most  lead 
will  appear  lighter  in  shade.  Warmer  temperatures 
give  lighter  colors,  apparently  indicating  lower  results. 
Presence  of  HCl  and  NH.Cl  destrojs  the  color. 

If  the  HNO,  solution  is  baked  dry  and  then  taken  up 
with  water  only,  the  bismuth  will  not  go  into  solution 
and  on  addition  of  potassium  iodide  a  pure  yellow  will 
be  obtained.  If  much  antimony  is  present,  it  is  rendered 
insoluble  on  evaporation  to  dryness  with  the  HNO, 
thereby  causing  retention  of  some  bismuth  giving  low 
results.  If  much  arsenic,  copper,  or  iron  is  present,  it 
will  tend  to  liberate  iodine,  causing  high  results,  but  if 
the  solution  is  cool  and  no  more  acid  used  than  recom- 
mended, small  amounts  will  not  interfere  noticeably. 
An  excess  of  HNO,  or  other  oxidizing  agent  present 
will  liberate  iodine.  It  has  been  suggested  to  add 
sodium  sulphite.     This  must  be  done  carefully,  as  too 


much  will  produce  a  white  precipitate  and  destroy  the 
color  of  lead  iodide,  giving  a  lighter  shade  by  dilution 
of  brown  with  white  and  by  deficiency  of  yellow. 

The  method  is  useful  for  detecting  bismuth  deposited 
with  the  copper  in  electrolytic  determinations.  The 
following  has  been  found  satisfactory':  Treat  the 
sample  of  cathode  copper  with  HNO.  and  boil  the  solu- 
tion. Dilute  to  about  300  c.c.  Add  10  c.c.  of  the  lead- 
nitrate  solution  and  precipitate  out  the  carbonate  as 
described.    Dissolve  in  HNO,  and  proceed  as  before. 


Table  for  Assay  Balance 

Care  is  always  taken  in  an  assay  office,  or  should  be, 
to  place  the  balance  on  a  table  or  support  so  constructed 
as  to  be  free  from  vibration.  The  special  construction 
usually  consists  of  heavy  posts  or  columns  supporting 
the  table  top  and  passing  through  the  floor  without 
touching  it.  This  prevents  vibration  of  the  table  due 
to  any  jarring  of  the  floor,  but  unless  the  table  is  one 
of  massive  construction,  as,  for  example,  a  slate  slab 
on  brick  pillars,  vibration  or  movement  of  the  balance 
will  be  caused  by  touching  or  leaning  on  the  table.    To 
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BALANCE  TABLf:  SECrRK  FROM  VIBR.\TION 

prevent  absolutely  all  movement  of  the  balance  stand, 
and  yet  secure  cheapness  in  construction,  the  table 
shown  in  the  illustration  was  built.  It  consists  simply 
of  a  small  table  top,  20  x  16  in.,  supported  on  a  12  x  12- 
in.  post  passing  down  through  the  floor  with  the  lower 
end  buried  deeply  in  the  ground.  The  hole  in  the  floor 
is  slightly  larger  than  the  post.  Around  this  small 
table  is  built  a  larger  one  which  is  supported  inde- 
pendently. Its  size  may  be  varied  to  suit  conditions  or 
requirements,  and  that  of  the  small  table  top  may  be 
made  to  conform  to  the  size  of  the  balance  used.  This 
method  of  supporting  is  easily  adapted  to  any  number 
of  balances  in  the  weighing  room  and  is  more  effective 
than  the  sign  "Please  do  not  lean  on  this  table." 


I>ithium  llydratp  iidded  to  cnustic-potn.sh  solution  in  alka- 
line storage  bnttcrios  increases  both  the  available  capacity 
of  the  battery  and  its  internal  resistance,  according  to  L.  C. 
Tumock,  in  n  paper  presented  at  the  recent  meeting  of  the 
American  Electrocbemicnl  Society  nt  Pittsburgh.  Compar- 
ative tests  of  Edison  storntre  hntteries  with  0.  10,  20,  .ID, 
40  and  50  grams  per  liter  of  lithium  hydrate  added  to  the 
usual  21''  cnustic-potash  electrolyte  showe<l  increased  ca- 
pacity up  to  12'"  with  the  largest  amount  of  lithium  hydrate, 
in  spite  of  a  21'":  increase  in  the  electrical  resistance  of  the 
electrolyte. 
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The  Senate  inquiry  into  the  conduct  of  the  war  has 
begun;  General  Crozier,  chief  of  ordnance,  testified 
that  delay  in  supplying  equipment  was  due  to  the  neces- 
sity of  reorganization  to  equip  a  much  larger  army 
than  that  for  which  the  department  had  been  preparing ; 
also  in  part  to  the  need  of  supplying  the  Allies,  and 
Ifartly  to  the  slowness  of  Secretary  Baker  in  making 
certain  important  decisions.  The  Webb  Export  and 
Shields  Dam  bills  have  passed  the  Senate,  the  former 
going  to  conference  and  the  latter  to  the  House.  The 
Senate  resolution  submitting  to  the  states  the  constitu- 
tional amendment  for  nation-wide  prohibition  was 
adopted  by  the  House.  Austrians  have  been  excused 
from  registering  as  enemy  aliens  by  the  President's 
proclamation.  Registration  of  men  subject  to  draft  be- 
gan on  Dec.  15.  Steps  have  been  taken  by  the  Govern- 
ment to  regulate  prices  as  well  as  exports  and  imports 
of  wool.  Freight  congestion  and  lack  of  coal  east  of  the 
Mississippi  have  brought  the  question  of  road  operation 
to  a  head ;  the  President  is  expected  to  appoint  a  na- 
tional ti-affic  manager. 

Abroad,  German  raiders  sank  one  British  destroyer 
and  13  merchantmen,  aggregating  8000  tons,  in  the 
North  Sea.  Small  gains  have  been  by  the  Germans 
on  the  British  front  at  Cambrai  and  Ypres.  The  Aus- 
trians also  have  advanced  slightly  against  the  Italian 
left.  Cossacks  and  the  Bolsheviki  continue  fighting  in 
Russia,  neither  side  having  mastered  the  other.  A 
state  of  war  between  Cuba  and  Austria-Hungary  has 
been  declared  to  exist  by  the  Cuban  Congress.  The 
Canadian  people  on  Dec.  17  reelected  the  Union  Gov- 
ernment under  Sir  Robert  Borden  and  voted  for  con- 
scription; Quebec  province  was  opposed  to  both. 


Tax  Burden  Heavier  in  Civil  War 
Than  It  Is  Today 

Despite  the  tremendous  demands  of  war  upon  the 
United  States,  taxation  is  proportionately  less  today 
than  in  1866,  according  to  J.  Rattray,  of  the  war-  and 
income-tax  department  of  the  Guaranty  Trust  Co.  Dur- 
ing the  last  year  of  the  Civil  War  $1,800,000,000  was 
raised  without  resort  to  a  foreign  loan.  This  was  hailed 
as  an  unparalleled  triumph  of  financial  strength. 

"At  that  time,"  said  Mr.  Rattray,  "the  estimated 
wealth  of  the  United  States  was  about  $25,000,000,000, 
compared  with  $250,000,000,000  in  1917,  so  that  if  we 
multiply  these  figures  by  10  we  should  obtain  an  amount 
comparable  to  present  conditions.  On  a  similar  basis 
the  cost  to  us  of  the  present  war  for  six  years  would 
be  about  $40,000,000,000,  and  taxation  would  amount  to 
about  $5,500,000  000  per  annum.  Including  loans  to  the 
Allies,  our  total  indebtedness  is  now  about  $10,000,000,- 
000,  and  additional  taxes  provided  for  in  the  War  Rev- 
enue Act  of  Oct.  3,  1917,  amount  to  approximately  $3,- 
000,000,000,  in  addition  to  about  $1,000,000,000  formerly 
raised  under  our  revenue  acts. 


"In  addition  to  meeting  some  of  the  current  expenses 
of  the  wai,  taxation  must  provide  for  interest  charges 
on  and  amortization  of  our  indebtedness.  Additional 
taxes  provided  for  would  be  sufficient  to  liquidate  in  10 
years  the  principal  and  interest  of  about  $20,000,000,- 
000  of  indebtedness.  As  our  expenditures  in  the  first 
year  of  the  war  amount  to  about  half  this  sum,  it  ap- 
pears that  for  each  year  we  are  at  war  we  must  be 
prepared  to  support  extraordinary  taxation  for  a  period 
of  five  years.  A  comparison  with  figures  of  1866  will 
show  that  in  proportion  to  our  resources  we  are  putting 
forth  less  of  our  maximum  effort  now  than  we  did  then." 


Griesheim  Chemical  Works  Destroyed 

Griesheim  Electron,  near  Frankfurt-am-Main,  one 
of  the  largest  chemical  works  in  Germany,  was  reported 
destroyed  by  an  explosion  on  Nov.  22.  The  plant  cov- 
ered 54  acres  and  produced  a  huge  quantity  of  many  dif- 
ferent manufactures,  including  aniline  dyes,  nitric, 
sulphuric  and  other  acids,  phosphorus,  alkali,  liquid 
chlorine,  oxygen  and  hydrogen.  It  supplied  much  of  the 
electrolytic  hydrogen  used  for  inflating  Zeppelins.  It 
also  played  a  leading  part  in  the  production  of  synthetic 
nitrates  and  in  production  of  poisonous  and  asphyxiat- 
ing gases,  etc.,  it  was  one  of  the  pillars  of  schrecklich- 
keit.  Its  output  of  poisonous  gases  was  said  to  have 
reached  in  1916  almost  600,000  cu.ft.  per  day. 

The  dispatches  state  that  it  was  of  first  importance 
in  its  output  of  explosives  and  their  ingredients  and  was 
said  to  be  the  only  producer  of  saltpeter  for  making 
black  powder,  turning  it  out  at  the  rate  of  1000  tons 
per  day.  It  supplied  five  nitroglycerine  factories  and 
two  powder  plants  with  all  of  the  sodium  nitrate  and 
sulphuric  acid  that  they  used.  Tonite,  produced  from 
picric  acid,  was  one  of  its  important  products. 

It  was  this  company  that  produced  the  fused  mag- 
netite anodes  originally  used  at  the  Chuquicamata  plant 
of  the  Chile  Exploration  Co.  It  is  understood  that 
since  the  beginning  of  the  war  Duriron  anodes  have 
been  used  by  the  Chile  company  with  success  in  place 
of  those  of  magnetite.  So  important  was  the  plant  that 
its  loss  must  inevitably  be  felt  throughout  Germany. 
The  seriousness  of  the  disaster  is  evidenced  by  the 
great  care  taken  by  the  German  government  to  sup- 
press the  facts. 


Immigrant  Influx  Not  Stopped  by  War 

Labor  conscription  to  prevent  interference  with  war 
work  is  regarded  as  unnecessaiy  by  the  Secretary  of 
Labor,  in  his  annual  report  to  Congress.  The  extent 
of  industrial  unrest  throughout  the  country  since  the 
beginning  of  the  war  is  reflected  in  the  amount  of  con- 
ciliation work  done  by  the  Department  of  Labor.  From 
Apr.  6  to  June  30,  1917,  according  to  the  report,  such 
work  affected  228,123  workmen  directly  and  178,376  in- 
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directly;  from  July  1  to  Oct.  25,  1917,  the  number  was 
343,906  workmen,  directly  aflfected,  and  202,578  in- 
directly. The  statistics  also  show  that  the  stream  of 
immigration  from  Europe  has  not  been  entirely  cut  off 
by  the  war.  During  the  year,  295,403  immigrant  aliens 
were  admitted,  a  decrease  of  3423  compared  with  the 
previous  year.  Against  this  is  recorded  the  departure 
of  66,277  emigrant  aliens,  a  decrease  compared  with  the 
year  preceding  of  63,488.  The  year  closed,  therefore, 
with  a  net  gain  of  229,126  in  the  number  of  immigrant 
aliens  in  the  country. 


Needs  of  the  Railroads 

There  is  some  misconception  as  to  the  immediate  re- 
quirements of  the  railroads  in  their  present  situation, 
according  to  Fairfax  Harrison,  chairman  of  the  Rail- 
roads' War  Board.  The  roads  do  not  ask  one  billion 
dollars  from  the  Government,  declares  Mr.  Harrison. 
This  amount  is  what  ought  to  be  spent  annually  for  sev- 
eral years  on  railroad  plant  to  bring  it  up  to  capacity 
for  efficient  operation.  They  do  not  consider  necessary 
the  repeal  of  anti-trust  and  anti-pooling  laws  to  secure 
unified  operation.  They  believe  that  the  present  sys- 
tem of  voluntary  unification  is  adequate  for  obtaining 
maximum  efficiency. 

The  roads,  on  the  other  hand,  do  ask  the  immediate 
appointment  of  a  traffic  officer  to  represent  all  important 
Government  departments  in  transportation  matters, 
with  whom  the  roads  can  deal,  so  as  to  secure  Govern- 
ment cooperation  and  to  avoid  the  excessive  use  of 
preference  orders,  which  congest  instead  of  facilitating 
traffic.  The  roads  want  priority  orders  issued  to  make 
possible  the  prompt  delivery  of  new  rolling  stock  still 
on  order  and  greatly  needed.  They  want  Federal  aid 
in  securing  for  them,  on  their  own  individual  credit, 
the  capital  necessary  for  enlarging  their  plant  and  foi- 
renewing  maturing  obligations.  They  want  immediate 
increases  in  rates.  Finally,  they  wish  that  drafted  rail- 
road men  be  enrolled  and  assigned  to  railroad  work 
until  actually  needed  for  military  service. 


Poorer  Coal  Produced  This  Year, 
Though  Tonnage  Is  Greater 

In  discussing  the  general  need  of  fuel  conservation 
in  boiler  rooms,  Van  H.  Manning.  Director  of  the  U.  S. 
Bureau  of  Mines,  said  that  although  it  has  been  stated 
that  6.50,000,000  tons  of  coal  will  be  mined  in  1917,  as 
compared  with  600,000,000  tons  in  1916,  the  coal  pro- 
duced this  year  may  be  less  effective,  because  of  higher 
ash,  than  last  year'.s  output — to  such  an  extent,  perhaps, 
that  the  apparently  increa.sed  tonnage  in  1917  may  really 
repre.sent  an  actual  decrease  in  effective  coal  of  30  mil- 
lion tons  below  the  1916  production.  Coal  this  year, 
according  to  Mr.  Manning,  has  not  been  prepared  as 
well  as  last  year,  and  many  cases  have  come  to  the 
Bureau's  attention  where  coal  normally  6-8'r  in  ash  is 
running  12  to  18'r.  Complaint  about  poor  preparation, 
.tays  Mr.  Manning,  \n  general,  and  it  is  not  improbable 
that  the  1917  pr'xlurtion  is  5',  higher  in  ash  than  in 
former  years.  This  being  true.  32,.500,000  tons  of  the 
e.ttimated  output  r>{  650,000,000  tons  represents  nothing 
but  increased  ash. 


In  addition  to  this,  Mr.  Manning  states,  Government 
experiments  have  shown  that  for  everj'  l';r  increase  in 
the  ash  content  the  efficiency  of  coal  drops  li>f-  The 
extra  5'^r  ash,  mentioned  above,  represents,  then,  a  re- 
duction of  7A''f  in  the  efficiency  of  the  remaining  good 
coal,  which,  added  to  the  5''^  useless  ash,  makes  a  total 
reduction  in  effectiveness  of  12J9c.  Figured  thus,  the 
650,000,000  tons  produced  in  1917  is  equivalent  in  fuel 
value  to  only  570,000,000  tons,  a  decrease  of  30,000,- 
000  tons  below  the  1916  production.  This,  added  to 
our  estimated  increased  needs  of  100,000,000  tons,  gives 
a  deficiency  of  130,000,000  tons  to  be  made  up  by  good 
engineering  and  more  efficient  fuel  conservation  in  the 
boiler  room. 

In  connection  with  Mr.  Manning's  statement,  it  is  in- 
teresting to  read  the  .speech  of  David  Moffat  Myers  on 
"Preventable  Waste  of  Coal  in  the  U.  S."  delivered  at 
the  recent  New  York  convention  of  the  American  Society 
of  Mechanical  Engineers.     Mr.  Myers  said  in  part: 

The  saving  or  wasting  of  one-fourth  of  the  coal  consump- 
tion of  any  industrial  plant  depends  entirely  upon  the  effi- 
ciency of  its  operating  management.  .  .  Under  pres- 
ent conditions  a  plant  which  carelessly  operates  at  an 
efficiency  of  40  to  .50' <-  receives  from  the  Government  the 
same  consideration  in  the  delivery  of  coal  as  the  one  whose 
efficiency  is  70  to  7.5'7f.  This  is  obviously  unfair  as  well  as 
wasteful.  .  .  Six  hundred  million  tons  of  coal  were 
mined  in  the  United  States  in  1916.  If  we  assume  only  one- 
half  of  this  to  have  been  used  for  our  industrial  boiler 
plants,  then  a  quarter  of  the  coal  used  under  boilers  amounts 
to  7.5,000,000  tons  per  year.  It  is  worth  while  to  save  this 
fuel  by  preventing  its  waste.  It  represents  the  use  of  1,- 
500,000  fifty-ton  freight  cars. 


Strikes  Hamper  Airplane  Work,  in 
Great  Britain 

The  50,000  British  airplane  workers  at  Coventry  who 
recently  struck  have  resumed  work.  They  appointed  a 
committee  to  settle  questions  in  regard  to  shop  stewards 
and  the  war  bonus.  It  is  estimated  that  the  strike  re- 
sulted in  the  loss  of  a  million  and  a  quarter  working 
hours.  The  strike  wave  in  the  country  appears  to  have 
amounted  almost  to  insanity,  according  to  the  Sun's 
London  correspondent.  A  number  of  metal  workers, 
engaged  in  the  manufacture  of  radiators,  struck  in  sym- 
pathy with  other  members  of  the  union  who  were  strik- 
ing for  an  increase  in  the  wages  of  solderers  and  tinmen. 
The  radiator  workers,  who  were  getting  twice  the  sum, 
still  are  holding  out.  This  fact  means  that  the  comple- 
tion of  many  airplanes  is  delayed.  Shop  hands  number- 
ing 150.000  in  the  Birmingham  and  Midland  districts 
demanded  recognition  of  their  shop  stewards  or  said 
they  would  strike  immediately.  The  majority  of  the 
shops  are  working  on  munitions.  The  Ministry  of  La- 
bor is  attempting  to  bring  about  a  settlement,  and  ne- 
gotiations are  proceeding. 


Miners'  Wages  in  Germany 

"While  in  upper  Silesia  the  demands  of  the  miners  for 
increased  pay  may  be  considered  to  have  been  satisfied." 
says  Soziair  Piajrix  of  Aug.  16  (translated  by  Labor 
Gazette,  London.  September,  1917V  "in  lower  Silesia, 
Saxony,  and  upper  Bavaria  fresh  demands  have  recently 
been  put  forward.  In  lower  Silesia  hewers  were  grant- 
ed a  wage  of  $1.68.  and  the  workmen  did  not  press  for 
more,  as  the  administration  proved  that  the  mines  did 
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not  pay.  In  the  Oelsnitz-Lugau  district  the  rate  per 
shift  was  increased  by  more  than  12c.,  and  a  new  war 
bonus  of  14c.  was  also  granted.  At  upper  Bavarian 
mines  (Penzberg,  Hausham  Marienstein  and  Peissen- 
berg)  a  hewer's  rate  of  $1.54  was  demanded,  the  rates 
of  other  work  people  to  be  increased  in  pi-oportion. 
Besides  war  bonuses,  a  supplement  of  SO'"c  on  overtime 
and  an  increase  of  50^ c  on  the  Sunday-shift  rate  were 
also  demanded.  The  employers  refuse  to  grant  the  last 
named,  as  they  consider  this  would  encourage  the 
practice  of  not  working  on  Monday.  The  miners,  how- 
ever, still  persist  in  all  their  demands. 

"A  large  meeting  of  miners  at  Essen  held  recently 
showed  that  besides  obtaining  better  conditions  for 
their  members,  the  trade  unions  have  to  bring  about  the 
recognition  of  the  principle  of  negotiation.  Herr  Hue. 
a  member  of  the  Reichstag,  and  a  local  official  of  the 
Christian  Trade-Unions,  acting  in  concert,  called  upon 
the  employers  to  abate  their  claim  to  be  'masters  in 
their  own  houses.'  They  also  directed  attention  to  the 
increased  number  of  shifts  worked,  and  to  the  necessity 
of  providing  sufficient  stores  of  food,  especially  of  pota- 
toes. At  the  same  time  the  meeting  declared  its  inten- 
tion of  increasing  the  existing  output  to  such  extent  as 
may  be  possible." 


Signs  of  Unrest  Among  Workers 
on  War  Orders 

There  is  more  unrest  in  factories  working  on  direct 
war  orders,  the  Department  of  Labor  asserts,  than  in 
plants  otherwise  engaged,  owing  to  the  conviction  of 
organized  labor  that  the  direct-war-order  firms  are  tak- 
ing excess  profits.  A  statement  to  this  effect  is  made 
by  the  department  in  a  report  on  its  two-months  in- 
vestigation into  labor  conditions  in  37  cities  in  New 
York  State.  The  war-order  firms  are  employing  168,446 
persons,  of  which  23,048,  or  14 '^r,  are  considered 
definitely  necessary  to  the  war  industry.  One  firm 
requests  the  exemption  of  13,323  men. 

In  the  last  two  months  128  New  York  firms  have  asked 
for  more  help.  The  airplane  industries'  requests  cover 
57%  of  all  the  labor  asked  by  these  firms.  Nearly  two- 
thirds  of  the  workers  requested  in  the  state  are  for 
skilled  male  labor;  one  fifth  is  for  unskilled  male  labor 
and  one-eighth  is  for  women.  In  most  cases  where 
women  have  replaced  men  it  was  found  that  the 
former  are  given  a  piece  rating,  while  the  men  are 
working  for  a  fixed  wage.  The  reports  indicate  that 
industries  hard  hit  by  the  war  are  pleasure  automobile 
parts,  carpets,  fine  kid  gloves,  fancy  sweaters,  brooms 
and  brushes,  typewriters  and  high-grade  woodwork.  It 
is  noted  that  workmen  who  are  being  laid  off  by  these 
factories  are  readily  finding  employment  in  similar  work. 


Preparing  for  Next  Liberty  Loan 

To  perfect  and  coordinate  the  working  of  the  various 
Liberty  Loan  organizations  throughout  the  country  for 
the  period  of  the  war  a  conference  was  held  in  Wash- 
ington on  Dec.  10  of  representatives  of  Liberty  Loan 
Committees  from  all  over  the  country.  Governors  of 
the  Federal  Reserve  Banks  were  invited  to  attend.  Sec- 
retary McAdoo  has  announced  that  another  loan  will 
not  be  issued  until  some  time  after  Feb.  1,  but  it  is 


believed  essential  that  educational  work  in  preparation 
for  future  loans  be  kept  up  and  the  people  of  the  coun- 
try thoroughly  informed  of  and  impressed  with  the 
merit  of  Government  securities,  the  individual  ad- 
vantages of  thrift  and  economy,  and  the  financial  needs 
of  America  in  the  war  against  Germany  and  Austria. 


Austrians  Not  Compelled  To  Register 

The  Department  of  Justice  has  abandoned  its  plan  to 
register  Austrians  along  with  Germans  because  of  the 
immensity  of  the  task  and  the  Administration's  de- 
termination to  minimize  embarrassment  to  Austrians, 
thousands  of  whom  have  demonstrated  their  loyalty  to 
this  country  by  enlisting  in  the  army  and  navy.  In 
the  proclamation  on  Dec.  12  declaring  a  state  of  war 
with  Austria-Hungary,  President  Wilson  specified  that 
un-naturalized  Austro-Hungarians,  unlike  the  Germans 
in  this  country,  shall  be  free  to  live  and  travel  anywhere, 
except  that  they  may  not  enter  or  leave  the  United 
States  without  permission,  and  those  suspected  of  enemy 
activity  may  be  interned.  They  need  not  register  with 
police  or  post-office  officials,  as  Germans  soon  will  be  re- 
quired to  do,  are  not  barred  from  the  100-yd.  zone  about 
piers,  docks,  and  warehouses  closed  to  Germans,  and  are 
not  required  to  leave  the  District  of  Columbia. 


Webb  Export  Bill  Passes  Senate 

The  Webb  export  bill,  to  legalize  combinations  of 
American  exporters  in  promoting  their  foreign  com- 
merce, was  passed  by  the  Senate,  51  to  11,  on  Dec.  12. 
President  Wilson  in  his  recent  address  to  Congress 
urged  enactment  of  the  measure,  which  was  passed  in 
June  by  the  House,  and  is  now  in  conference.  Business 
organizations  have  strongly  supported  the  bill.  Op- 
position in  the  Senate,  led  by  Senators  Cummins  and 
Reed,  was  based  principally  on  the  argument  that  virtu- 
ally it  would  repeal  provisions  of  the  anti-trust  laws  as 
to  foreign  commerce.  The  House  previously  passed 
similar  legislation  twice,  but  it  failed  in  the  Senate. 


Technical  Students  Affected  by 
Draft  Ruling 

The  Provost  Marshal  General  has  sent  the  following 
telegram  to  the  governors  of  all  states: 

Section  151,  Selective  Service  Regulations,  is  amended  by 
ihe  addition  of  subparagraph  D,  as  follows: 

"Under  such  regulations  as  the  Chief  of  Engineers  may 
prescribe,  a  proportion  of  the  students,  as  named  by  the 
school  faculty,  pursuing  an  enuineerinff  course  in  one  of 
the  approved  technical  engineerinj;-  schools  listed  in  the 
War  Department  may  enlist  in  the  Enlisted  Reserve  Corps 
of  the  Engineer  Department,  and  thereafter,  upon  presen- 
tation by  the  registrant  to  his  local  board  of  a  certificate 
of  enlistment,  such  certificate  shall  be  filed  with  the  ques- 
tionnaire and  the  registrant  shall  be  placed  in  Class  5  on 
the  ground  that  he  is  in  the  military  service  of  the  United 
States." 


Ferrochrome  may  be  used  only  in  connection  with  high- 
speed, crucible  carbon  steel  and  alloy  steel,  according  to  an 
order  issued  by  the  British  Government  to  manufacturers  of 
steel  in  Great  Britain.  In  alloy  steel  it  may  be  used  only 
when  a  priority  certificate  or  other  permit  has  been  obtained 
waiTanting  its  manufacture. 
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Production  of  War  Minerals  Lags 

In  speeding  up  production  of  war  minerals,  the  pace 
has  not  yet  been  reached  that  the  countrj-'s  natural  re- 
sources and  its  engineering  genius  would  seem  to 
justify  in  time  of  emergency.  This  conclusion  is  reached 
by  George  Otis  Smith,  director  of  the  U.  S.  Geological 
Survey,  in  his  annual  report.    Dr.  Smith  said  further: 

Whoever  studies  the  mineral  resources  of  the  United 
States  and  the  industries  built  thereon  must  realize  that  in 
a  time  of  need  like  the  present  year,  production  rather  than 
price  is  the  matter  of  prime  importance;  that  a  high  price 
may  both  stimulate  production  and  increase  available  re- 
serves; that  home  production  will  result  in  transportation 
savings  that  are  in  reality  a  national  benefit  of  practical 
value  comparable  with  the  theoretical  advantage  of  indus- 
trial independence;  and  that  expansion  of  productive  capac- 
ity is  possible  under  war  conditions  only  as  both  consumer 
and  producer  can  adjust  their  projects  to  the  conditions 
that  will  prevail  after  the  war,  as  well  as  to  the  needs  of 
the  present  emergency. 

The  economy  of  domestic  production  wherever  possible 
may  be  shown  in  the  present  manganese  situation.  The 
Virginia  miner  who  loads  on  the  cars  4500  tons  of  high- 
grade  manganese  ore  this  year  is  not  only  contributing  to 
the  steel  industry  that  tonnage  and  receiving  therefor  com- 
pensation at  the  market  price,  but  he  thereby  relieves  the 
country's  shipping  shortage  to  the  extent  of  one  ship  for 
38  days,  not  including  the  necessary  time  for  loading  and 
unloading  the  cargo  of  Brazilian  ore. 

Opening  pyrite  mines  must  be  based  upon  an  assured 
supply  of  ore  in  the  ground  and  an  assured  demand  for  the 
product  for  a  period  long  enough  and  at  prices  high  enough 
to  justify  the  development.  It  is  not  enough  for  the  geolo- 
gist to  point  out  the  ore;  the  acid  manufacturer  needs  to 
contract  both  to  buy  the  pyrite  and  to  sell  the  acid.  New  devel- 
opment must  rest  upon  a  basis  of  something  more  than  risk, 
lest  expansion  of  productive  capacity  involve  after-the-war 
losses  that  will  swallow  up  war  profits.  To  make  America 
industrially  independent  is  an  aim  perhaps  even  more  de- 
sirable now  than  three  years  ago,  and  possibly  also  even 
more  of  a  problem  than  was  then  realized. 


Mineral  Import  Committees  Appointed 

Committees  representative  of  importers  of  all  com- 
modities requiring  an  import  license  are  being  desig- 
nated. They  will  have  no  authority  to  grant  or  to  refuse 
licen.ses.  Their  function  will  be  to  gather  such  informa- 
tion as  the  War  Trade  Board  may  direct;  to  act  as 
consignee  of  the  various  imports  recjuiring  licenses;  to 
release  these  commodities  as  directed  by  the  War  Trade 
Board;  to  obtain  from  importers  such  guarantees  and 
agreements  as  the  board  may  re(iuire;  to  keep  informed 
as  to  the  use  and  disposition  of  the  import.s  within  their 
jurisdiction,  and  to  keep  complete  records  of  all  im- 
portations of  the  various  commodities  requiring  license. 
The  American  Iron  and  Steel  Institute  will  act  for  the 
importers  of  tin,  tin  chloride  and  tin  ore.  Graphite  im- 
portations will  he  supervised  by  a  committee  from  the 
Plumbago-Graphite  Association.  Other  minerals  for 
which  import  licenses  are  required  and  for  which  com- 
mittees are  to  he  appointed  in  the  near  future  are: 
Antimony,  asbestos,  chrome,  cobalt,  all  ferroalloys,  irid- 
ium, manganese  ore,  molybdenum,  emer>',  nickel,  sodium, 
pf>tas.<tium  and  calcium  nitrates,  platinum,  pyrites,  titan- 
ium, tungsten  and  vanadium. 


One  Hundred  War  Service  Committees 
Must  Be  Formed 

The  work  of  the  Council  of  National  Defense  and  of 
the  War  Industries  Board  is  being  retarded  by  the  diffi- 
culty in  reaching  industries  as  a  whole.  This  situation, 
however,  will  be  met  to  a  large  extent  by  the  formation, 
through  the  agency  of  the  National  Chamber  of  Com- 
merce, of  war-service  committees  that  will  be  repre- 
sentative of  the  industries.  A  few  have  been  approved 
by  the  chamber's  central  committee.  The  lumber  indus- 
try, represented  in  Washington  by  five  bureaus,  wilt 
continue  to  cooperate  with  the  Government.  S.  T.  Henry, 
of  the  Allied  Machinery  Co.  of  America,  is  cooperating 
with  the  chamber  in  an  effort  to  form  a  committee  rep- 
resentative of  all  manufacturers  of  machinery.  In  all, 
nearly  100  committees  must  be  formed.  Owing  to  the 
difficulty  of  securing  men  whose  circumstances  are  such 
as  to  make  it  possible  for  them  to  assume  the  duties 
involved,  and  who  will  be  acceptable  to  the  various  in- 
dustries, it  will  be  some  time  before  the  work  is  done. 


Broaden  Work  of  Urbana  Station 
of  U.  S.  Bureau  of  Mines 

The  experiment  station  at  Urbana,  III,  of  the  U.  S. 
Bureau  of  Mines,  will  hereafter  be  headquarters  for  the 
work  carried  on  in  both  coal  and  metal  mining,  and  in 
the  metallurgical  industries  in  the  general  Middle  West 
di.strict,  including  Illinois  and  surrounding  states.  The 
present  work  of  the  station  relating  to  the  improve- 
ment of  safety  conditions  and  practices  in  mining  will 
be  continued  and  studies  of  technologic  problems  in  both 
coal  and  metal  mining  and  in  the  metallurgical  indus- 
tries of  the  region  will  be  pursued.  The  existing  coop- 
erative agreement  with  the  University  of  Illinois, 
through  its  mining  department,  and  with  the  Illinois 
Geological  Surv-ey,  has  been  renewed.  New  work  con- 
cerning mining  practice  and  utilization  of  the  Middle- 
West  coals  in  coke  and  gas  manufacture  is  under  way. 


Cyanide  Outlook  Brighter 

An  adequate  supply  of  ammonia  having  been  assured 
them,  producers  of  cyanide  expect  to  manufacture 
enough  to  meet  the  normal  demands  of  the  United 
States  and  Mexico.  The  limiting  factor  in  cyanide 
manufacture  has  been  the  ammonia  supply.  The  de- 
mands made  by  the  munitions,  textile  and  refrigeration 
industries  have  been  heavy  enough  to  reduce  consider- 
ably the  amount  of  ammonia  available  for  other  in- 
dustries requiring  it  in  their  work. 


Oil  Land  l.ra.ving  Bill  has  been  placeil  before  the  Senate 
by  Senator  Pittmnn.  of  Nevada.  During  the  various  sessions 
lit  which  this  measure  has  been  considered,  it  has  never 
been  brought  before  the  body  so  early  before.  Thus  a  vote 
on  the  bill  is  assured. 
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Fixed  Prices  and  Short  Supplies 

THE  coal  crisis  is  here,  and  the  efforts  of  Doctor 
Garfield  to  explain  it  are  pathetic.  He  is  not  re- 
sponsible for  it  and  he  cannot  do  much  to  ameliorate  it. 
The  responsibility  lies  deeper.  It  is  to  be  found  in  the 
policy  that  has  starved  the  railways  and  the  more  recent 
meddling  with  the  laws  of  economics.  Washington  has 
been  obsessed  with  its  ideas  of  price-fixing  and  annul- 
ment of  the  law  of  supply  and  demand.  It  has  not  an- 
nulled that  law  and  cannot  do  so,  any  more  than  it  can 
abolish  the  law  of  gravitation ;  but  it  can  supersede  the 
principle  of  laissez  faire,  as  it  has  done.  A  corrollarj'  of 
laissez  faire  is  survival  of  the  fittest.  Now,  we  admit 
the  teachings  respecting  modified  laissez  faire  as  com- 
pared with  the  unlimited,  and  recognize  that  in  the 
present  world-wide  confusion  there  is  necessarily  more 
control  than  in  normal  times.  With  shortage  of  food- 
stuffs laissez  faire  would  mean  starvation  of  the  weak 
and  poor  and  survival  of  the  rich  and  strong,  a  condition 
that  ought  not  to  be  permitted,  and  is  not. 

The  exercise  of  control  of  commodities  is  a  different 
thing.  Deprivation  of  any  one  of  them  is  not  such  a 
vital  matter  as  in  the  case  of  food  that  people  must  have 
from  day  to  day,  else  die.  But  nobody  suffers  directly 
if  the  price  for  lead  soars  to  12c.  per  lb.  People  simply 
cease  painting  their  houses  and  curtail  their  expendi- 
ture of  shot  in  gunning.  The  market  dictates  who  shall 
have  things  and  who  shall  not,  swiftly,  quietly,  auto- 
matically, and  according  to  the  consumers'  own  wishes. 
The  market  in  myriads  of  commodities  is  in  balance. 

Artificial  control  of  those  myriads  of  commodities  is 
beyond  comprehension.  The  exercise  of  control  in  a 
few  of  them  unbalances  the  whole  structure  and  inevi- 
tably produces  trouble.  The  United  States  has  been  try- 
ing the  experiment  for  only  a  few  months,  and  in  only 
a  few  things.  There  is  a  curious  significance  that  in 
those  very  things — copper  and  coal  especially — there  has 
been  shortage  of  supply.  There  is  no  particular  good  in 
having  a  restricted  price  for  coal  and  not  having  coal 
enough.  Everybody  would  be  happier  and  our  progress 
in  warfare  would  be  speeded  if  we  had  mere  coal,  even 
if  we  had  to  pay  more  for  it. 


The  Position  of  the  Gold  Mines 

THE  communication  of  J.  Parke  Channing  in  the 
Journal  of  Dec.  8  on  the  subject  "Is  Gold  Mining 
Necessary  During  the  War?"  has  excited  a  good  deal 
of  discussion.  Mr.  Channing  took  the  position  that  we 
do  not  need  any  more  gold,  and  therefore  the  continued 
operation  of  gold  mines  simply  uses  labor  and  material 
that  ought  to  be  employed  for  more  essential  things. 
Anyhow,  he  argues  that  Congress  should  frown  upon 
the  movement  to  assist  gold  mining  in  the  present 
juncture  by  abating  war  taxes  in  so  far  as  the  gold 
mines  are  concerned. 


We  do  not  hold  with  Mr.  Channing.  If  it  had  not 
been  for  the  great  gold  reserves  of  Great  Britain  and 
the  United  States,  we  fear  that  the  Huns  would  already 
have  been  overrunning  our  shores.  The  British  have 
recognized  the  importance  of  maintaining  their  financial 
basis,  and  have  done  everj^thing  possible  to  stimulate 
the  gold  production  of  the  Witwatersrand.  Otherwise 
the  statements  of  the  Bank  of  England  would  look  very 
different  today.  Even  now  the  bankers  of  both  Great 
Britain  and  the  United  States  are  distinctly  averse  to 
releasing  any  of  their  gold.  The  Director  of  the  Mint 
has  just  stated  officially  that  it  is  desired  to  encourage 
the  production  of  both  silver  and  gold. 

The  production  of  silver  may  be  stimulated  by  letting 
the  price  rise  further,  but  the  price  for  gold  does  not 
rise.  On  the  contrary,  as  the  prices  for  other  com- 
modities rise,  the  value  of  gold  depreciates,  i.  e.,  it  will 
buy  less  of  other  things.  For  this  reason  gold  mining 
is  now  on  the  wane.  The  cost  of  production  has  so  in- 
creased that  in  many  cases  inability  to  operate  any 
longer  at  a  profit  is  immediately  threatened.  The 
more  favorably  situated  concerns  are  confronted  by 
heavy  war  taxes.  They  have  not  enjoyed  any  war 
profits.  On  the  contrary,  they  have  suffered  war  losses. 
It  is  certain  that  if  maintenance  of  gold  production  be 
desired,  something  must  be  done  to  ameliorate  the  con- 
ditions under  which  gold  producers  are  operating. 


Negotiations  Respecting  Silver 

THERE  has  been  considerable  talk  in  the  newspapers 
lately  about  fixing  the  price  of  silver,  etc.  None  of 
the  reports  printed  has  been  correct.  Negotiations  are 
being  carried  on,  in  which  the  Western  silver  producers 
are  represented  by  a  committee  headed  by  Governor 
Boyle  of  Nevada,  but  no  conclusion  has  yet  been  reached. 
Meanwhile,  the  old  specter  of  bimetallism  has  appeared, 
and  Senator  Shafroth,  of  Colorado,  has  introduced  in 
Congress  a  resolution  that  is  reminiscent  of  1893.  The 
confusion  in  regard  to  the  matter  induced  the  Director 
of  the  Mint  to  make  the  following  ofl^icial  statement  on 
Dec.  15: 

Reports  recently  have  been  circulated  that  negotiations 
of  the  Government  in  relation  to  silver  are  designed  to 
revive  a  discussion  of  the  issues  involving  bimetallism  and 
the  free  and  unlimited  coinage  of  silver. 

I  desire  to  state  emphatically  that  the  sole  purpose  of  the 
Government  is  to  insure  an  adequate  supply  of  silver  at  a 
price  which  will  be  fair  to  the  small  producer  as  well  as  to 
the  large  operator,  which  will  stimulate  the  production  of 
silver  and  gold  and  other  metals  yielding  silver  as  a  by- 
product, which  will  stabilize  the  American  silver  market, 
which  during  the  last  two  years  has  been  subject  to  fluc- 
tuations, and  which  will  render  foreign  exchanges  more 
stable.  The  negotiations  afford  no  opening  for  a  revival 
of  economic  issues  and  should  be  regarded  purely  as  an 
effort  to  secure  an  adequate  supply  and  to  place  American 
silrer  production  and  manufacture  on  a  more  satisfactory 
and  scientific  basis. 

The  Director  of  the  Mint  has  outlined  what  is  in  mind. 
The  project  that  is  contemplated  does  not  in  any  way 
savor  of  bimetallism. 
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Government  Railway  Control 

BEFORE  this  page  is  printed  some  system  of  Govern- 
ment control  of  the  railways  of  the  United  States 
will  perhaps  have  been  announced.  Once  intro- 
duced, we  shall  never  return  to  the  present  system  of 
private  operation,  although  the  war-time  plan  is  likely 
to  be  modified  with  the  return  of  peace.  Thus  we  are 
about  to  see  the  end  of  the  long  contest  over  the  railways 
and  the  beginning  of  a  new  era  in  their  operation.  It 
is  regrettable  that  the  breakdown  of  the  railways,  which 
is  the  direct  result  of  their  star\'ation  by  politicians,  had 
to  come  in  this  crisis.  Yet  other^vise  the  contest  might 
have  been  protracted  so  much  longer  that  perhaps  it  is 
best  to  have  it  ended. 

Governmental  control  will  be  advantageous  in  many 
ways.  There  will  no  longer  be  trouble  in  financing. 
Freight  and  passenger  traffic  will  be  routed  in  the 
most  economical  way.  There  will  be  an  enormous  sav- 
ing in  accounting.  The  abolition  of  the  expense  of 
dealing  with  the  Interstate  Commerce  Commission  will 
be  no  mean  saving  in  itself.  Yet  it  does  not  follow  that 
the  public  will  get  cheaper  transportation,  not  even 
after  the  war.  The  brotherhoods,  the  imperiian  in 
imperio,  will  have  something  to  say  about  that.  And 
it  is  all  but  certain  that  the  public  will  not  get  the 
conveniences  that  resulted  from  competition. 

During  the  war  Government  operation  of  the  rail- 
ways will  surely  be  efficient,  for  it  will  be  left  practically 
in  the  hands  of  the  present  managers.  After  the  war 
we  shall  fear  the  hand  of  politics  and  the  incompetence 
that  characterizes  the  operation  of  the  great  Govern- 
ment monopoly — the  post  office.  But  it  may  be  that 
after  the  war  we  shall  have  a  different  breed  of  poli- 
ticians. Their  present  contact  with  the  dollar-a-year 
men  ought  to  have  some  effect. 


The  Situation  in  Washington 

LAST  Thursday  there  was  in  Washington  a  second 
editorial  conference  of  the  business  papers  of  the 
country.  Like  the  first  one,  last  May,  the  purpose  of  this 
wa.s  to  give  the  editors  an  opportunity  to  learn  directly 
from  department  heads  and  bureau  chiefs  what  is  be- 
ing done  and  to  give  those  heads  and  chiefs  a  chance  to 
communicate  to  the  most  intelligent  class  of  readers 
information  concerning  the  things  in  which  public  co- 
operation is  needed.  The  several  addresses  at  this 
meeting  were  of  a  high  order  of  interest,  and  all  at- 
tending thought  the  conference  well  worth  while. 

We  ourselves  came  away,  however,  with  a  certain 
feeling  of  depression,  reflecting  probably  ideas  of  the 
chaos  that  still  exists  in  the  administnation  of  war  af- 
fairs. Without  doubt  a  great  deal  of  work  has  been 
done,  and  most  valuable  work,  but  there  is,  alas!  much 
evidence  of  absence  of  coordination,  lack  of  team-work. 
It  i.s,  for  example,  a  shock  to  hear  expression  of  the 
opinion  that  more  of  a  costly,  bulky  clas.s  of  machinery 
is  being  manufactured  than  we  shall  probably  ever  be 
able  to  transport  to  France;  and  then  to  hear  from  an- 
other .speaker  complaint  of  the  shortage  of  coal,  iron 
and  labor.  The  idea  occurred  to  us  that  if  all  of  the 
head.s  and  chiefs  had  been  required  to  attend  .nuch  a 
conference  a.s  we  did,  and  to  remain  there,  hearing  each 
other  speak,  it  would  have  been  a  good  thing. 


Privately  we  learn  of  important  matters  stalled  in 
the  departments;  of  documents  pigeon-holed;  of  vital 
actions  ordered  without  learning  how  other  branches 
are  affected;  of  ignorance  to  what  quarter  important 
things  should  be  referred,  and  so  on.  The  revelations 
of  General  Crozier  to  Congress  with  respect  to  the  rifle 
and  machine-gun  supplies  are  .spectacularly  illustrative. 
Somebody  else  has  aptly  remarked  that  the  most  linger- 
ing impression  that  an  outsider  gets  after  visiting  the 
several  Governmental  departments  is  the  absence  of  a 
real  manager  in  each. 


Lead  Not  To  Be  "Regulated" 

The  decision  of  the  War  Industries  Board,  after  the 
conference  with  the  lead  producers  on  Dec.  17,  not  to 
undertake  any  regulatory  action  affecting  their  industry 
at  this  time  exhibits  commonsense.  Lead  is  at  present 
in  rather  a  depressed  condition,  and  the  market  for  it 
will  undoubtedly  behave  in  a  natural  way  if  it  be  let 
alone.  The  experience  of  the  Government  in  fixing  the 
prices  for  copper  and  coal,  with  the  immediate  results 
of  shortage  of  supplies,  and  in  the  case  of  coal  great 
suffering  to  the  people  and  crippling  of  war  work,  ought 
to  beoa  lesson  to  Washington,  even  to  the  highest  quar- 
ters therein,  that  attempts  to  baffle  a  law  of  nature  are 
bound  to  incur  a  penalty. 


The  showing  of  the  men  of  the  United  Eastern  gold 
mine  at  Oatman,  Ariz.,  in  subscribing  to  the  recent  War 
Loan  was  commented  upon  in  the  report  of  the  Arizona 
chapter  of  the  American  Mining  Congress.  Out  of  205 
employees  107  subscribed  to  the  loan,  which  is  said  to 
be  a  record  percentage  for  any  Arizona  mine  of  the 
first  grade.  General  Superintendent  J.  A.  Burgess  of 
the  United  Eastern  naturally  felt  pride  in  the  subscrip- 
tions of  his  men  and  the  loyalty  expressed,  and  did  not 
fail  to  give  them  the  satisfaction  of  knowing  that  their 
attitude  was  appreciated.  Besides  making  record  of  the 
names  of  all  the  subscribing  employees  for  future  refer- 
ence as  an  honor  list,  he  sent  each  a  letter  of  personal 
thanks.  "The  subscriptions  show,"  says  the  letter, 
"that  the  men  of  Oatman  fully  understand  their  re- 
.sponsibility  to  support  the  Government  and  the  soldiers 
in  this  grievous  war.  Before  it  is  over  we  shall  doubt- 
less be  called  upon  to  do  many  unusual  things  and  make 
many  sacrifices,  among  which  will  be  the  investment  of 
our  savings  in  bonds,  and  the  conservation  of  food.  liCt 
us  respond  as  whole-heartedly  to  each  appeal  as  we  did 
to  the  recent  loan." 


Each  operator,  from  the  "big  boss"  down,  can  in- 
crease his  initiative  and  his  ability  by  getting  in  touch 
with  what  the  other  fellow  is  doing.  Mining,  like 
everything  else,  is  not  made  up  of  one  idea— it's  the 
combination  of  a  number  of  them.  We  all  have  our  own 
way  of  doing  things.  Sometimes  that  way  is  a  good  one 
and  sometimes  another  fellow  has  a  better  method — if 
we  only  knew  it.  But  the  main  thing  is  the  interchange 
of  ideas  and  the  proper  medium.  No  finer  expression 
of  good  will  can  be  made  to  your  responsible  men  than 
to  present  them  with  a  year's  subscription  to  the  paper 
that  is  published  to  help  them  to  improved  and  economi- 
cal results  in  their  work.  And  what  gives  more  as- 
surance to  a  chap  than  to  know  that  the  company  for 
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which  he  works  is  interested  in  him?  Most  holiday  gifts 
are  outworn  and  forgotten  in  a  few  months;  but  here 
is  one  that  lives  and  grows  with  each  week.  We  have 
prepared  an  appropriate  card  to  announce  that  the  En- 
gineering  and  Mining  Journal  will  be  mailed  to  the  re- 
cipient in  1918,  with  the  compliments  of  an  appreciative 
superintendent  or  manager.  The  time  is  growing  short 
— let  use  have  your  list  without  delay. 


BY  THE  WAY 


The  South  African  Journal  of  Industries  is  the  title 
of  a  new  publication  issued  from  Pretoria  under  the 
direction  of  the  Hon.  F.  S.  Malan,  Minister  of  Mines  and 
Industries.  It  contains  a  number  of  interesting  and 
authentic  articles  concerning  the  industrial  and  mining 
development  of  this  great  empire.  Unfortunately,  as  we 
commented  a  few  weeks  ago,  the  mineral  production  is 
reported  in  terms  of  value,  after  the  manner  of  some 
state  mining  bureaus,  which  permits  no  intelligent  com- 
parison with  previous  years. 


"Liberty  bonds" — so-called — are  being  sold  by  the  I. 
W.  W.  members  to  various  radical  and  labor  organiza- 
tions throughout  the  country,  according  to  the  Tribune. 
The  object  is  to  raise  sufficient  funds  to  bail  those  I. 
W.  W.  members  who  have  been  placed  in  jails  for  al- 
leged conspiracies  and  sabotage  activities.  A  defence 
committee  has  been  organized  for  this  purpose  and 
special  efforts  are  being  made  to  help  the  166  members 
and  sympathizers  of  the  I.  W.  W.  who  are  now  under 
indictment  at  Chicago.  The  committee  in  charge  is 
called  the  General  Defence  Committee,  and  has  offices  in 
Chicago. 


The  mining  regiment,  the  27th  Engineers,  wishes  to 
enlist  some  first-class  cooks  and  assistants — what  are 
usually  referred  to  in  the  diggings  as  "bull  cooks"  and 
"cookees."  If  it  were  possible  to  use  Chinamen,  we 
would  recommend  the  Silver  King  crew  en  masse.  At 
least  we  would  if  the  same  crew  is  presiding  over  the 
destinies  of  the  inner  man  as  was  the  case  at  this  Park 
City  mine  10  years  ago.  At  that  time  it  had  a  mess 
unexcelled  at  any  mine  in  this  country  and  equaled  by 
few.  It  was  a  privilege  to  work  at  the  Silver  King  in 
those  days,  and  we  hope  that  "Coalition"  has  made  no 
difference  in  this  respect.  However,  to  get  back  to 
cooks  for  the  mining  regiment,  "Who  has  a  good  cook?" 
And  enough  patriotism  to  give  him  up?  See  advertise- 
ment on  page  47.  But  they  should  be  good  cooks. 
We  want  the  boys  in  the  mining  regiment  to  be  cheerful, 
and,  aside  from  hard  work,  there  is  nothing  like  good 
cooks  to  make  the  boys  take  a  real  interest  in  dinner. 
And  we  suppose  these  cooks  should  be  able  to  make  good 
pasties,  for  we  understand  there  will  be  some  Michigan 
boys  in  that  regiment,  and  they  will  want  to  be  re- 
minded of  home  occasionally.  Well,  if  you  can't  send 
your  cook,  you  might  join  the  Comfort  Club  and  help 
to  keep  the  boys  in  Peerless  and  other  comforts. 


dispatch.  "The  metal,  amounting  to  about  21,000  oz., 
was  consigned  to  the  Secretary  of  Commerce  and  is  ur- 
gently needed  for  war  purposes.  Draper  traveled  across 
Siberia  alone  and  unarmed.  At  Vladivostok  he  took 
ship  for  America,  arriving  safely  last  week  with  his 
precious  luggage."  From  subsequent  dispatches  we 
glean  that  American  engineers  in  Russia  have  not  been 
idle  since  their  country  entered  the  war.  "Realizing 
the  necessity  of  obtaining  platinum  if  American  war 
preparations  were  not  to  be  hindered,  negotiations  were 
entered  into  for  securing  a  large  supply  of  platinum 
from  Russia,  the  principal  source  of  this  metal.  Lieut. 
Norman  C.  Stines,  a  well-known  placer  engineer,  former- 
ly associated  with  Herbert  C.  Hoover,  and  more  recently 
attached  to  the  military  staff  of  the  American  Embassy 
at  Petrograd,  began  quietly  to  obtain  control  of  supplies 
of  platinum  with  the  financial  assistance  of  the  Rus- 
sian-English Bank  of  Petrograd.  This  platinum  was 
offered  to  the  United  States  Government  at  cost  and 
consigned  to  the  Secretary  of  Commerce  with  the  under- 
standing that  it  was  to  be  used  solely  for  Government 
needs."  What  other  engineers  assisted  in  the  collection 
and  forwarding  of  this  precious  consignment  the  dis- 
patches do  not  state,  but  we  are  confident  that  every 
American  engineer  in  Russia  has  been  doing  his  utmost 
in  aiding  the  cause  of  real  democracy. 


He  brought  home  the  bacon.  "In  boxes,  carried  as 
luggage,  F.  W.  Draper,  an  American  mining  engineer, 
arrived  at  a  Pacific  port  from  Russia  with  nearly  $2,- 
000,000  worth  of  platinum,"  says  an  Associated  Press 


A  presumptious  exponent  of  "freedom"  on  the  Rus- 
sian front,  says  an  Associated  Press  correspondent,  was 
recently  disposed  of  by  Klondike  methods  as  exemplified 
by  Lieut.  Col.  John  W.  Boyle,  Jr.,  of  the  Canadian 
militia,  who  was  sent  by  the  American  Committee  in 
London  to  aid  in  restoring  the  Russian  transportation 
system.  Lieut.  Col.  Boyle,  who  was  formerly  assistant 
general  manager  of  the  Canadian-Klondyke  Mining  Co., 
has  been  engaged  for  four  months  in  improving  the 
transport  conditions  along  the  Russian  and  Rumanian 
fronts.  At  a  certain  point  the  chairman  of  a  soldiers' 
commission,  to  whom  Boyle  was  referred  for  necessary 
information,  met  him  in  an  uncivil  mood,  and  imperti- 
nently answered  one  question  with  another  calculated 
to  rouse  the  Canadian's  temper.  "V/ere  you  sent  here 
because  you  were  the  best  man  they  could  find  on  the 
French  front?"  queried  the  nagging  committeeman 
through  an  interpreter.  "Possibly  so,"  was  the  reply. 
"Now,  answer  me  this:  Are  you  the  best  man  in  your 
committee?"  "I  am."  "What  is  your  rank?"  "I  am 
a  soldier."  "It  is  unbecoming  in  me  to  start  an  argu- 
ment with  a  soldier,"  said  Boyle,  who  saw  that  he  must 
either  subdue  his  antagonist  or  fail  in  his  quest.  "But 
this  is  what  I  propose  to  you.  I  take  off  my  uniform," 
proceeding  in  the  meantime  to  lay  aside  his  cap,  'har- 
ness,' and  uniform  coat,  "and  meet  you  man  to  man. 
Now  you  name  any  job  that  you  think  you  can  do  better 
than  I  can,  from  lifting  or  jumping  to  fighting,  and  I 
will  take  you  on."  The  interpreter  conveyed  this  infor- 
mation to  the  soldier-committeeman.  "Tell  this  chap," 
continued  Boyle,  "that  if  he  fails  to  best  me  in  what- 
ever he  chooses,  he  must  go  away  from  here  and  not 
interfere  in  my  affairs,  or  I  shall  give  him  the  best  beat- 
ing he  has  had  since  he  was  a  child."  The  bully  held  a 
brief  conference  with  his  fellows  and  went  away.  He 
may  have  had  an  inkling,  continues  the  Associated  Press 
story,  that  Boyle  was  once  the  heavyweight  boxing 
champion  of  the  Canadian  Northwest. 
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Metal  Exports  in  October 
Washington  Correspondence 

Sulphuric-acid  exports  in  October  were  4,492,200  lb., 
an  increase  of  more  than  1,000,000  lb.  over  exports  in 
October,  1916.  The  exports  of  sulphuric  acid  for  the 
first  10  months  of  1917,  which  were  .33,487.786  lb.,  were 
approximately  4,000,000  lb.  behind  those  of  the  cor- 
responding period  of  1916.  These  and  the  following 
figures  are  taken  from  the  returns  to  the  Bureau  of 
Foreign  and  Domestic  Commerce. 

Exports  of  refined  copper  are  outstripping  those  of 
1916.  In  October,  1917,  81,316,000  lb.  of  refined  copper 
was  exported.  In  the  corresponding  month  of  1916 
exports  were  55,303,187  lb.  For  the  first  10  months  of 
this  year,  exports  were  870,746,395  lb.  During  the  first 
10  months  of  last  year,  exports  of  refined  copper  were 
610,971,657  lb.  Exports  of  copper  ore  in  October,  1917, 
were  435,700  lb.,  as  compared  with  1,005,764  lb.  in 
October,  1916.  Copper  ore  exported  during  the  first  10 
months  of  1917  aggregated  4,100,576  lb.,  as  compared 
with  3,975,778  lb.  during  the  same  period  of  1916. 

Owing  to  a  demand  for  a  more  detailed  classification 
of  zinc  exports,  the  .statistics  of  the  Bureau  of  Foreign 
and  Domestic  Commerce  are  now  being  compiled  so  as 
to  show  exports  of  zinc  ore,  zinc  dross,  spelter  obtained 
from  domestic  ores,  spelter  obtained  from  foreign  ores, 
zinc  sheets,  other  manufactures  of  zinc  and  all  other 
articles  of  zinc.  The  change  in  classification  has  caused 
delay  in  the  preparation  of  comparative  figures  with  the 
exports  of  last  year.  Exports  of  zinc  ore  were  neg- 
ligible. Zinc  dross  to  the  extent  of  2,462,085  lb.  was  ex- 
ported in  October,  and  for  the  first  10  months  of  this 
year  the  exports  were  20,530,634  pounds. 

Lead  exports  increased  decidedly  in  October,  1917,  as 
compared  with  that  month  of  1916,  but  the  movement 
abroad  for  the  finst  10  months  of  1917  is  far  behind  that 
of  the  same  period  last  year.  Exports  produced  from 
domestic  ores  in  October,  1917,  were  21,039,360  lb. 
From  foreign  ores  the  total  was  5,329,408  lb.  For  the 
corresponding  month  of  last  year  the  figures  were  18,- 
792,429  lb.  and  1,097,672  lb.  For  the  10  months  of 
1917  total  exports  from  domestic  ores  were  82,535,280 
lb.  and  from  foreign  ores  33,489,641  lb.  The  extent 
of  the  falling  off  is  shown  by  the  fact  that  the  exports 
from  domestic  ores  for  the  first  10  months  of  1916  were 
176,.393,359  lb.  Exports  produced  from  foreign  ores 
showed  an  increase  over  those  exported  in  the  first  10 
months  of  1016,  when  16,244,637  lb.  was  forwarded. 
Imports  of  lead  from  Mexico  during  October  were  3,- 
941,213  lb.,  which  is  only  a  slight  increa.se  over  the  im- 
ports of  October,  1916.  The  import,s  for  the  first  10 
months  of  1917,  however,  were  78,783,437  lb.,  which  i."? 
more  than  double  the  Mexican  imports  for  the  cor- 
re.sponding  period  of  1916. 

Mangane.se  imports  continue  to  run  well  ahead  oi 
tho.se  of  1916.  In  October,  1917,  shipments  from  other 
countries  totaled  60,649  tons.  The  total  amount  of  im- 
ports for  the  year  up  to  the  first  of  November  was  555,- 
282  tons.  At  the  corresponding  time  in  1916.  495.300 
tons  had  been  brought  in. 

Importation  of  pyrite  is  falling  behind  the  average  of 
1916.  At  the  end  of  October.  1916.  the  monthly  average 
was  slightly  more  than  100.000  tons.     During  the  first 


10  months  of  1917,  the  monthly  average  was  78,567  tons. 
That  average  was  exceeded  in  October,  1917,  however, 
when  the  total  imports  were  94,119  tons. 

Imports  of  tin  are  slightly  in  excess  of  those  of  1916, 
due  largely  to  the  heavy  imports  in  October,  when  10,- 
628,102  lb.  was  brought  in.  Imports  for  the  10  months 
ended  Oct.  31,  1917,  were  126,125,792  lb.  For  the  cor- 
responding period  of  1916  imports  were  121,048,537 
pounds. 


Who  Dictated  the  Coal  Shortage? 

(New  York  Sun) 

It  is  nonsense  to  try  to  explain  away  the  coal  shortage, 
and  the  peril  to  human  life  occasioned  by  that  shortage, 
by  alleging  either  military  necessity  or  economic  condi- 
tions, or,  again,  the  act  of  God. 

As  is  always  the  case  when  human  authority  under- 
takes not  merely  to  supplement  but  to  supplant  the 
natural  laws  of  supply  and  demand,  the  responsibility 
for  a  great  failure,  murderous  in  its  possibilities,  is 
personal  and  individual.  It  goes  back  directly  to  the 
incapacity  or  the  lunkheadedness  of  somebody,  some- 
where— some  individual  or  individuals. 

The  plainest  and  most  urgent  duty  of  an  investigating 
Congress  is  to  discover  the  somebody,  to  locate  the  some- 
where. The  Senate  Committee  on  Manufactures,  which 
is  already  concerning  itself  with  the  achievements  and 
deficiencies  of  food  and  coal  dictatorship,  cannot  address 
itself  too  promptly  or  too  vigorously  to  this  immediate 
task. 

Turn  on  the  light,  first  of  all,  on  the  blunderers  who 
are  capable  of  turning  off  the  heat,  in  blizzard  or  near 
blizzard  weather,  from  a  city  of  five  millions  of  people! 
Let  there  be  no  chance  of  a  repetition  of  Saturday's  and 
Sunday's  experience. 

Turn  on  the  light,  first  of  all,  on  the  origin  and  cre- 
ation of  a  coal  famine  throughout  a  country  blessed  with 
coal  to  burn  for  hundreds  or  thousands  of  years  to  come. 


Merrill  Regulating  Arsenic  Industry 
Washington  Correspondence 

The  arsenic  industry  was  placed  under  the  direction 
of  the  Food  Administration  on  Nov.  15,  since  which 
time  efforts  have  been  made  to  collect  statistics  regard- 
ing the  metal,  exact  information  of  this  nature  being 
scarce.  With  the  matter  practically  settled  of  deter- 
mining reasonable  profits  for  producers  and  others  en- 
gaged in  the  arsenic  trade,  C.  W.  Merrill,  head  of  the 
chemical  division  of  the  Food  Administration,  is  now 
turning  his  attention  to  those  industries  which  may  be 
called  upon  to  lessen  their  consumption  of  arsenic. 

To  provide  sufficient  arsenic  for  all  necessary  uses  of 
insecticides  and  to  maintain  a  stock  adequate  to  pro- 
tect crops  against  the  sudden  coming  of  any  insect 
plague,  some  curtailment  will  probably  be  necessary  in 
its  consumption  for  less  essential  puiposes.  It  is  be- 
lieved, however,  that  such  reduction  can  be  made  with- 
out seriously  disturbing  any  industry.  This  is  particu- 
larly true  in  glass  making  which  consumes  one-thirl  of 
the  arsenic  prtxluction.  An  increasing  drain  on  the 
scant  supply  of  arsenic  is  caused  by  its  use  in  making 
poisonous  gas  for  military  purposes.     Control  of  the 
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arsenic  situation  has  been  simplified  by  licensing  whole- 
salers and  jobbers  and  by  the  securing  of  priority  move- 
ment of  the  metal  from  points  of  production.  At  the 
request  of  Mr.  Merrill,  mining  companies,  both  in  the 
United  States  and  in  Mexico,  are  endeavoring  to  make 
a  greater  saving  of  this  substance. 


Foreign   Trade  in  Lead  and  Zinc 

Imports  of  lead  and  zinc  during  August,  September 
and  the  first  nine  months  of  1917  are  reported  by  the 
Department  of  Commerce  as  follows: 


Articles  and  Couutriea 
Lead  Ore: 

Canada 

Salvador 

Mexico 

ChUe 

Peru  

Italy 

England 

German  Africa 

France 

Panama 

Others 


Totals 

Lead — Base  Bullion  and  Bullion: 

Dutch  East  Indies 

Peru 

Canada.  .  .    

Mexico 


748.462 
505,064 


Totals 13,551.993 

Lead — Pigs,  Bars,  etc.: 
Panama 14.688 


21,795 

7.994,322 

3,117 

937,633 

12,300,847 

1,194,749 

348.072 

46.719 

8,609,804 

4,405,145 

120,102 

6.084 

2,491 

959.428 

35.031.452 

229.090 

837.028 

14,058 

64.443 

139,033 

1.304.954 

10.076,265 

52.541.377 

10.458.447 

64.747.812 

938 

61,076 

2,814 

3.155 

420 

39.133 

330.414 

52.400 

80,188 

1.555.533 

5.065,272 

18,948 

89,086 

8.769 

27.313 

2,305 

9.391 

Colombia 

Haiti : 

Canada 2,( 

Guatemala 

Endand 

Mexico 1,221,' 

Peru    8,' 

France 

Chile 

British  West  Indies  13.1 

Others 

.Totals 1.262,254  1.559,196  5,787.959 

The  gross  weight  of  lead  ore  imported  in  September 
was  3032  long  tons. 

The  actual  tonnage  of  zinc  ore  imported  in  September 
amounted  to  9749  long  tons.  The  countries  of  origin 
and  the  metal  contents  were  as  follows : 

August  September  Jan. -Sept. 

Countries:                                               Contents,  Lb.  Contents,  Lb.  Contents,  Lb. 

Canada 1,572,827  964,000  7,390,789 

.\ustralia 23,427,162 

Mexico 8.343.275  6.924,290  79,001,950 

Spain 12,166.840 

French  Africa 1.245,000 

Italy 2,000,000            ..    4,822,400 


12,016,102  7,888.290  128.054,141 


Zinc  in  Blocks,  Pigs,  etc. : 

Costa  Rica 

Panama 

Cuba 

Mexico.  .  .  .* 

Ecuador ". 

Canada 

Brazil   ._ 

Colornbia 

Jamaica 

Others      . 

33.990  29,055 

Exports  of  lead  and  zinc  were  as  follows: 


Lead:                                                      Con 
Pigs,    bars,   etc.,   produced   from   do- 
mestic ore 3,810,021 

Pigs,  bars,  etc.,  produced  from  foreign 

ore 178.301 

Zinc: 
Pigs,  etc.,  produced  from  domestic  ore.    18,322,974 
Pigs,  etc..  produced  from  foreign  ore. .        1.515,071 
.Sheets,  etc        4.242,551 


8,692,397 
207,322 

13.619,619 
39.249,1  10 
3.878,504 


7,315 
48,730 
255,539 
3,318 
7,580 
31,805 
5,513 
6,000 
2,155 
4,035 

372,000 


77,205,872 
12,450,281 

222,570,009 
105,021.194 
23,319,504 


Legislation  lookingr  to  the  stimulation  of  domestic  mineral 
production  is  being  considered  by  the  House  Committee  on 
Mines  and  Mining-.  A  bill  to  this  end  probably  will  be 
introduced  by  Representative  Foster  upon  the  reconvenins: 
of  Concress  after  the  holiday  recess. 


Comfort  Fund  ifor  the  27th  Engineers 
Climbing  Rapidly 

The  Comfort  Club  fund  for  the  27th  Engineers  has 
passed  the  $4600  mark.  This  is  a  good  beginning  and 
encourages  us  to  hope  that  a  great  success  will  crown 
the  effort  to  raise  a  fund  for  the  mining  regiment.  The 
list  of  contributions  to  date  is  as  follows: 

COXTRIBUTIOXS    TO    THE   COMFORT    CLUB 

"Kngiiieeringr  and    Mining  Journal" $1000.00 

New    Vork   Engineering  Co 1000.00 

A    Friend.    Xov.    23  .  .  .' 5.00 

H     H 5.00 

D.    E    Charlton    5.00 

H.    W.    Hardinge 1000.00 

P^rank    X.    Spencer .  • 5.00 

W.    L.    Coursen 5.00 

J.    H.    Polhemus 5.00 

J.    H.    Janewav 10.00 

.Albert    D.    Beers 10,00 

J.    E.    Hayes 10,00 

J.   .\.   Van   Mater 25.00 

L.    Vogel.steln   &   Co 100.00 

Cuprite"     10.00 

R.  H.  Bassett   (Hanna  Ore  Mining  Co.) 10.00 

A    Friend.    Dec.    10 10.00 

P.     A.     Mo.sman in.OO 

American  Zinc.  Lead  and  Smeltine  Co 100.00 

J.    G.    H 5.00 

A    Friend.    Dec.    13 50.00 

Daniel    Guggenheim    inO.OO 

Willard    S.    Morse 25.00 

.August    Heck.scher    •  • 100.011 

Anaconda  Copper  Mining  Co 1000.00 

Total     $4605.0(1 

The  mining  regiment  and  the  Comfort  Club  are  both 
new  to  the  mining  industry.  The  war  has  produced 
the  unusual  in  many  forms.  We  are  being  asked  daily 
to  do  things  unheard  of  a  few  years  ago.  That  we 
would  ever  engage  in  a  European  war  itself  seemed  un- 
thinkable and  the  possibility  that  American  miners 
would  be  called  on  for  service  abroad  was  never  dreamed 
of.  There  have  been  other  wars  and  other  volunteers 
before  now  in  our  history,  but  this  war  is  unique  in 
the  specialization  it  demands.  So  it  is  that  we  have 
railway  regiments,  lumberjack  regiments  and,  newest 
of  all,  the  mining  regiment,  the  27th  Engineers.  Men 
are  pouring  into  Camp  Meade,  in  Maryland,  from  hun- 
dreds of  scattered  camps  to  form  this  regiment,  and  soon 
it  will  be  on  its  way  to  the  front.  The  men  have  left 
their  homes  behind,  but  the  home  worries  will  go  with 
them  across  the  water.  What  are  we  going  to  do  about 
it?    What  are  you  going  to  do  about  it? 

The  Comfort  Club  exists  to  make  life  as  comfortable 
as  possible  for  these  men.  To  achieve  this  we  must  do 
more  than  furnish  tobacco,  cigarettes,  etc.  We  must 
make  the  men  feel  that  all  is  well  with  their  families 
back  home;  that  there  are  those  who  have  a  friendly 
interest  in  them  and  are  ready  to  help  quickly  in  any 
way  that  may  be  needed.  Otherwise  the  morale  of  the 
men  may  weaken.  The  extent  to  which  such  service  may 
be  rendered  will  depend  on  the  size  of  the  fund  available. 
All  can  help — all  should  help.  The  Twenty-Seventh  is 
peculiarly  your  own  regiment,  made  up  of  friends,  ac- 
quaintances and  recent  fellow-workers. 

Mr.  Manager,  after  you  and  your  company  have  sub- 
scribed to  the  Comfort  Fund,  keep  the  ball  rolling.  Iti- 
terest  your  men  in  it.  Keep  it  fresh  in  their  minds. 
The  Fund  has  no  limit.  There  can  be  no  limit.  It  must 
be  continually  replenished  as  fast  as  it  is  spent.  The 
oflJicers  of  the  regiment,  headed  by  Maj.  0.  B.  Perry, 
will  aid  in  administering  it.  Make  your  checks  or  or- 
ders payable  to  the  Engineering  and  Mining  Journal 
and  watch  the  next  issue  to  see  them  acknowledged.  Re- 
member the  men  in  the  Twenty-Seventh. 
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ever,  he  wa.s  attacked  by  three  German  ma- 
chines ;  his  airplane  was  seen  to  fall.  He 
wa.s  21  years  old  and  was  graduated  from 
Princeton   last   spring. 


■.rJEhlon  Stewart  is  examining  mining 
pi-operties  in  British  Columbia  and  will 
be  gone  approximately  one  month. 

A.  J.  Ki  eland,  of  New  Yorl<.  sailed 
last  week  for  South  .\mcrica.  where  he 
will  be  engaged  in  field  work  for  several 
months. 

s.  H.  Hamilton,  of  Philadelphia,  is  di- 
recting the  mining  and  milling  operation.^ 
of  the  Carolina  Chrome  Co..  of  Waynes- 
v-ille.   North  Carolina. 

I>.  r.  4arkUnK  has  been  appointed  by 
Secretarv  Baker  to  take  charge  of  the 
construction  work  of  Government  explo- 
sives plants,  involving  an  expenditure  of 
$<t0.nft(),()0O  or  more. 

P.  <i.  BeckeM,  general  manager  of  the 
Old  Dominion  Co.  at  Globe.  Ariz.,  has  been 
appointed  an  assistant  to  the  president  of 
the  Phelps  Dodge  Corporation.  He  will 
make   his   headquarters   at    New    York. 

.Morril  n.  SpnnldinR.  who  has  been  a.sso- 
ciated  wjth  the  I'  .'^.  Shipping  Boaiyl 
Emergency  Fleet  Coriioration.  at  Wash- 
ington. D.  C.  is  now  a.«sistant  engineer 
with  Chester  Shipbuilding  Co..  \Ad.  at 
Philadelphia.    Pennsylvania. 

K.  .M.  Dnnn.  who  has  been  for  several 
years  in  the  laboratory  of  the  Washoe 
smeltery  of  the  Anaconda  Copper  Mining 
Co..  at  Anaconda.  Mont.,  has  accepted  a 
position  with  the  U.  S.  Bureau  of  Mines 
and  left  Anaconda.  Dec.  11.  to  a.fsume  hi." 
new  duties. 

W.  H.  ArniBtrong.  of  Vancouver.  B.  C. 
government  director  of  coal  operations,  has 
been  appointed  a  commissioner  to  investi- 
gate the  labor  dispute  between  the  Consoli- 
dated Mining  and  Smelting  Co.  of  Canada. 
at  Trail.  B.  C.  and  its  employees,  which 
had  resulted  in  the  stoppage  of  the  metal- 
lurgical operations. 

rharlra  T.  BraicE  will  take  the  position 
of  works  manager  of  the  Detroit  plant  of 
the  Michigan  Smelting  and  Refining  Co. 
on  Jan.  1.  1918  Mr.  Bragg  is  a  past  presi- 
dent of  the  Detroit  section  of  the  -American 
Chemical  Society  He  has  been  chemical 
engineer  of  the  Ohio  Brass  Co.  for  six  years 
and  was  for  over  four  years  technical  direc- 
tor of  Berry   Bros.,  of  Detroit. 

CharlpH  .\.  Plei.  president  of  the  Link- 
Bell  Co..  who  was  recently  made  \ice- 
president  of  the  Kmergency  Fleet  Corpora- 
tion in  charge  of  shipbuilding,  has  beeii  ap- 
pointed general  manager  of  the  latter  cor- 
poration, succeeding  .\dmlral  F'rederick  R. 
Harris,  resigned.  Since  his  graduation 
from  the  Columbia  School  of  Mines  in  1S89. 
Mr.  Piez  has  been  connected  with  the  Link- 
Belt    Company. 

Robert  K.  Tnmlln.  ir,.  managing  editor 
of  "Rngineerlng  .Vews-Record."  sailed  re- 
cently for  France  to  serve  that  and  the 
other  papers  of  the  McC,raw-Hill  Publish- 
ing Co..  Inc.  a-«  special  correspondent  at 
the  front.  Mr.  Tomlin  was  graduated  trom 
Harvard  University  in  I'lOT  After  gradu- 
ation he  entered  the  employ  of  the  Penn- 
.sylvania  R  R.  on  the  tunnel  work  in  con- 
nection with  the  F'ennsylvanla  Station  In 
New  York.  He  left  this  work  to  go  to  the 
New  York  Board  of  Water  .Supply,  and  was 
stationed  with  the  northern  ariueducf  de- 
partment at  Poughkeepsle.  .V  Y  His  Jour- 
nalistic experience  dates  from  March.  19(19, 
when  he  became  assistant  to  the  editor  of 
the  "Kngin«*ering  Record,"  He  was  sub- 
sequently made  associate  editor.  In  charge 
of  the  municipal  and  sanitary  field,  and  in 
IK  13  was  promoted  to  managing  editor. 
When  "Rnglneering  News-Record"  was 
formed  last  April  by  the  consolidation  of 
"Knglneering  News"  and  the  "Engineering 
R<-cord."  Mr  Tomlin  was  made  managing 
editor 


Societies 


Obituary 


Jsmn  Nheakley.  the  first  Oovernor  of  the 
Territory  of  Alaska,  died  ai  his  home  In 
Greenville.  Penn..  on  Dec.  10.  aged  90  yearn. 
He  wiui  one  of  the  plnne<T  oil  men  of  the 
Western  F'ennsylvanla  field  In  187'l  he 
was  elected  to  <  f»ngTess  and  two  years 
later  was  one  of  the  leaders  In  the  Iliives- 
Tllden  Presidential  eleellon  contest  After 
serving  for  several  years  on  the  Alaskan 
Commission  he  was  api>olnted  Governor  of 
Alaska   In    l«r'.1    by    I'resldent   Cleveland 


merl] 

vey,  has  been  reix.rtrd  killed  In  France 
Lieut  Walcott,  who  was  an  Amerlrnn  avia- 
tor. BucroBsfiilly  brought  down  his  ndvorsary 
in  his  first  encounter      While  returning.  how- 


Montana  Soeiet.v  of  Rnglneers  held  Its 
December  meeting  in  Butte  on  Dec.  10.  at 
the  Societ,v's  rooms,  A  paper  was  pre- 
sented by  Theodore  Simons,  entitled :  "A 
Cooperative  System  of  Engineering  Educa- 
tion." An  informal  report  on  copper  min- 
ing in  the  Belgian  Congo  wa-s  made  by 
Robert  M.  Jolinson.  an  engineer  in  the  em- 
ploy of  the  Katanga  mines. 

Northwest  Mining  AsNoriation — Frank  C. 
Bailey,  secretary  of  the  as:'ociation.  has 
commenced  active  work  for  the  annual  con- 
vention which  will  be  held  the  week  of  Feb. 
II  to  19.  1918.  He  has  opened  correspond- 
ence with  mining  men  .ind  prospectors  all 
over  the  Northwest,  urging  them  to  send 
samples  of  ore  to  be  placed  on  exhibition. 
Arrangements  have  been  made  to  Iiave  the 
samples  shiiipe<l   without    freight  charges. 

rdorado  Chiipler.  .American  Mining  Con- 
gress, has  elected  the  following  officers: 
Bulkeley  Wells,  governor ;  J.  F.  Welborn, 
first  vice  governor;  K.  S.  Ellison,  .second 
vice  governor ;  S.  D.  Nichol.son,  third  vice 
governor  ;  Irving  T.  Snyder,  treasurer  ;  and 
M.  B.  Tomblin,  Secretary.  A  committee 
composed  of  George  L.  Nye,  W.  B.  Hodges, 
A.  E.  Humphreys.  John  T.  Barnett  and  L. 
L.  .Aitkin  has  been  sent  to  Washington, 
D.  C.,  to  confer  with  the  executive  branch 
of  the  Government  on  the  subjects  of  the 
excess  war-profits  tax  and  the  fixation  of 
the  price  of  silver. 

Advisory  Council  of  Scientific  and  Indns- 
trial  Research  of  Canada  has  appointed  a 
suboonmiittee  on  chemistry,  including  the 
following  members:  Dr.  R.  F.  Ruttan,  Mc- 
Gill  University :  Prof  J.  W  Bain.  Uni- 
versity of  Toronto;  Dr.  John  Bates,  super- 
intendent Forest  Products  Laboratory  of 
Canada,  Montreal  ;  Dr.  F.  J.  Berchard,  Do- 
minion Grain  Laborator.v,  Winnipeg;  Prof 
Adam  Cameron.  University  of  New  Bruns- 
wick; Dr.  W.  H.  Ellis.  Dean  of  the  Faculty 
of  Aiiplied  Science.  Toronto  University  ;  Dr. 
W.  L  Goodwin,  director  School  of  Mines, 
Kingston  ;  Dr.  Milton  L.  Hersey,  Montreal ; 
Dr.  F.  M.  Cr.  Johnson.  Dragon,  Que.  ;  Prof. 
A,  F.  L.  Lehmann,  University  of  Albei^a : 
Dr,  E.  A.  Lesueur,  Ottawa:  Prof.  E. 
Mackay.  I>alhousie  University;  L.  C.  Mackie, 
chief  chemist  Dominion  Steel  Corporation  ; 
Prof.  D  Mcintosh.  University  of  British 
Columbia  ;  Prof  R.  D.  McLaurin.  University 
of  Saskatchewan ;  H.  W.  Mathewson. 
Shawinigan,  Que. ;  Prof.  M.  A.  Parker,  Uni- 
versity of  Manitoba ;  T.  H.  Wardieworth. 
Montreal. 

Arizona  Chapter.  American  Mining  Con- 
gress, was  organized  as  follows  for  the 
year  1917-18  at  the  annual  meeting  at 
Phoenix.  Ariz.,  on  Dec  3-4;  Officers: 
Joseph  P.  Hodgson,  Bisbee.  governor : 
Jj.  S.  Cates,  Ray.  first  vice  president ; 
Robert  E.  Tally,  Jerome,  second  vice 
president  :  Norman  Carmlchael,  Clifton, 
third  vice-president  ;  Joseph  E.  Curry.  Bis- 
bee. secretary ;  H.  J.  McClung.  Phoenix, 
treasurer.  Directors:  .1.  P.  Hodgson.  Bis- 
bee; B.  Britton  (Jottsberger,  Miami;  W.  B. 
Gohrlng.  Warren  ;  George  KIngdon,  .lerome  ; 
.1.  C.  Goodwin,  Tem|)e  ;  Norman  Carmlchael, 
Clifton;  L.  S.  Cates,  Ray;  G.  H.  Dowell, 
Douglas;  Robert  E.  Tally,  Jerome;  J.  A, 
Burgess,  Oatman  ;  J.  Knittschnltt,  Jr.,  Tuc- 
son ;  G.  M.  Colvocoresses,  Humboldt;  W.  C. 
Browning.  Superior;  and  W.  G.  McBride. 
Globe.  The  meeting  appointed  the  follow- 
ing committee  to  acquire  data  on  present 
costs  of  production,  and  on  tin*  number  »'.f 
leasing  and  other  small  operations  that 
will  be  forced  to  cease  In  the  event  of  re- 
duction In  cr)pper  jtricc:  Noriiian  Car- 
mlchael, Cllfton-Morenci  ;  O  M.  Colvocor- 
esses, Humboldt  ;  J  Krutlschnltt.  Jr  .  Tuc- 
son-IIavden  ;  W.  C.  Bniwnlng.  Superior; 
Jo.Mcph  E.  Currv  and  G  H  Dowell,  Bisbee- 
DouKlas  ;  R.  R.  Boyd,  Globe  ;  U  O.  Howard, 
Miami  ;    Robert    E    Tally.   Jerome. 


I  Indusi 


ustrial  News 


Wrllman-Seavrr-Mnrcnn  Co.,  Cleveland, 
has  taken  an  order  from  the  <*hlle  Copper 
Co.  for  a  12-lon  ore  bridge  for  use  In  con- 
nection   with    leaching    vats. 

Halllran  Marhlnrrr  Cn.  announces  that 
Its  Salt  Lake  City  ortlce  has  been  moved  to 
the  Walker  Bank  Hldg  .  Room  Ifirtl!  Burt 
B.  Brewster  Is  manager  of  the  olllce. 

BalllTan  Marhlnery  Co.  has  appointed  .To- 
seph  H.  Brown,  hitherto  assistant  manager 
of  Us  New  York  otncp.   to  be  district   sales 


manager  at  Chicago  to  succeed  William  P. 
J.  Dinsmoor.  who  has  resigned  to  engage  in 
business   in    Denver.    Colorado. 

Hardlngp  Conlral  .Mill  Co.  has  received 
an  order  from  the  Homestake  Gold  Mining 
Co.,  of  South  Dakota,  for  an  8-ft.  conic^ 
ball  mill  to  work  in  competition  and  con- 
junction with  the  stamps  of  that  company, 
which  now  has  over  inoo  stamps  in  daily 
operation.  The  Hardinge  company  believes 
that  this  mill,  occupying  the  space  of  10 
stamps,  will  do  the  work  of  between  80  and 
100  stamps, 

M'alworth  Manufacturing  Co.,  of  Boston. 
Mass.  makers  of  iron  pipe  fittings,  valves, 
etc.,  announces  that  .1.  C.  Bannister  has 
been  made  a  vice  iiresident  of  the  com- 
pany. Mr.  Bannister  has  been  con- 
nected with  the  manufacture  of  product  for 
26  .years,  starting  with  the  Haxtun  Steam 
Heater  Co  ,  at  Kewanee,  III.,  where  he  rose 
to  be  chief  engineer  He  was  superintend- 
ent of  the  ICewanee  Boiler  Co.  when  the 
National  Tube  Co.  took  over  the  Western 
Tube  Co  at  Kewanee  and  was  made  man- 
ager of  the  plant,  which  was  purchased  bv 
the  Walworth  .Manufacturing  Co.  in  August. 
1917.  Mr.  Bannister  will  continue  as  man- 
ager of  the  iilant   at    Kewanee. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British   patents   are   supplied   at    40c.    each. 

Aluminum — Proce.'ss  for  Producing  Alum- 
inum Compounds.  Frank  Langford.  Eu- 
reka. Calif.  (U.  S.  No.  1.249,125;  Dec.  4. 
1917  ) 

Conrentratnrs,  Attachment  for.  Francis 
R.  Hardie,  Salt  Lake  Citv,  Utah.  (U.  S. 
.Vo.    1.249.078;    Dec.    4.    1917.) 

Conve.vor.  Fred  Reed  and  Sam  L.  Inge. 
Bisbee,  Ariz.  (U.  S.  No.  1.248.714;  Dec.  4. 
1917.) 

Dump  Car.  Herbert  R.  Keithley.  Michi- 
gan City,  Ind.  (U.  S.  .No.  1.248.666 ;  Dec. 
4.   1917.) 

I>us(  Collertor  for  DrilKs.  Clayton  F. 
Greene.  Lead  City.  S.  D..  assignor  of  one- 
half  to  John  Sandhoff.  I.*ad  Citv.  S  D 
(U.  S.    No.   1.249.070;    Dec.   4,   1917.) 

Fluid-Operated  nrlll.  Ix)uls  W.  Greve. 
Cleveland,  Ohio,  assignor  by  mesne  assign- 
ments to  the  Cleveland  Rock  Drill  Co. 
(U.   S.    No.    1.248.481  ;    Dec.    4.    1917.) 

Grab  Bucket.  William  H.  Botten.  Cleve- 
land. Ohio,  assignor  to  the  Owen  Bucket 
Co..  Cleveland,  Ohio.  (U.  S.  No.  1,248.605; 
Dec.   4.  1917.) 

HolHtlng  and  Conveying  Apparaton.  Wal- 
ter Zetzman.  Cornelius,  Ore.  (U.  S.  No. 
1.248.980;    Dec.    4,    1917) 

HolMting  and  l>nmplng  Apparatua. 
Charles  E.  Bathrick,  Chicago,  III.,  assignor 
to  Frederick  C.  Austin,  Chicago,  III.  (U.  S. 
No.    1.248.600;    Dec.   4,   1917.) 

Metal  .\lloy  Containing  Gold.  Silver  and 
Osmium.  Hugh  S.  Cooper.  Cleveland.  Ohio, 
assignor  to  the  Electro  Metals  Products  Co.. 
Cleveland.  Ohio.  (U.  S.  No.  1.248.621;  Dec. 
4.   1917.) 

Mine  Car«,  Keeper  For.  Albert  William 
.Spaht  and  George  R.  Jacobs,  Christopher, 
III.      (IT    S.   No.   1,249,231;   Dec.  4.   1917.) 

Oil    Well«,    Method    of    Shooting.      James 
E.    McAvoy.    Foxburg.    Penn.       (U.    S.    No.  I 
1.248,689  ;    Dec.    4.    1917.) 

Refrarlory  and  Process  of  Making  .Same. 
James  O.  Handy  and  Robert  M.  Isham. 
Pittsburgh.  Penn..  assignors,  by  mesne  a.s- 
slgnments.  to  Allen  S.  Davl-son  Co..  Pltt.s- 
burgh,  Penn  (U.  S.  No.  1.248,486;  Dec. 
4.    1917.) 

8prltrr.  Process  for  Producing  CharloB 
H  Fulton.  St.  I..OUIS,  Mo  .  assignor  by 
mesne  assignments,  to  Metallurgical  Ij«t>- 
oratorles,  Incorjiorated.  Chicago.  111.  (U.  S. 
No.    1.249.061  ;    Dec     1.    1917.) 

Negregatlng  Minerals,  Method  of  and 
Apparatus  For.  Hiram  E  Taylor,  North 
Adams.  Mass  .  assignor  to  National  Metals 
Co..  Phoenix.  Aril  <U  S  No  1.248,948; 
Dec     4.    1917  ) 

fJteel — Apparatus  for  Heat  Treatment  of 
Steel  Thomas  J.  Fay.  Hrookl>-n.  N.  T. 
assignor  bv  mesne  assignment!",  to  the 
Standard  Parts  Co  ,  Cleveland,  Ohio.  (U.  S. 
No     1,249,056;    Dec.    4.    1917) 

8lrrl — Process  of  Prodiicng  Steel  In  Side- 
Blown  Converters.  John  H  Hall,  New 
York,  N  Y  .  assignor  to  Taylor  Wharton 
Iron  and  Steel  Co  ,  High  Bridge,  N  J. 
(U.  S.  No    1.249.076;  Dec    4.   1917.) 

tVhlle-Melal  Alloy.  Henry  K.  Sandell. 
Chicago,  III,  a.<«lgnor  to  Herbert  S.  MIII.s. 
Chicago.  Ill  (V  9  No  1. 248. 925;  Dec  4. 
1917  ) 
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SAX  FRANCISCO — Dee.  15 
Kmbargo  on  Gold-Mine  Supplies  as  has 
been  proposed  caused  some  uneasiness  in 
California  and  Nevada  mining  districts 
until  the  receipt  of  a  tele^am  from  Sena- 
tor Newlands  to  the  Nevada  Mine  Opera- 
tors" Association  and  another  from  Albert 
Burch.  of  San  Francisco,  now  in  Washing- 
ton, on  behalf  of  the  interests  of  the  Cali- 
fornia Metal  Producers'  Association.  Sen- 
ator Newlands  wire  stated  that  the  Priority 
Board  assures  him  that  nothing  of  the  kind 
is  now  contemplated.  Mr.  Burch's  dis- 
patch stated  that  he  was  informed  the 
rumor  was  without  foundation.  Whatever 
may  have  been  intended  or  abandoned  by 
the  Priority  Board  respecting  such  an  em- 
bargo is  of  less  interest  just  now  than  the 
fact  that  immediately  the  statement  or 
rumor  was  circulated  in  the  Pacific  Coast 
mining  regions,  the  Nevada  and  the  Cali- 
fornia mining  men's  associations  got  busy 
and  were  prepared  to  enter  strong  pro- 
tests against  any  contemplated  infringe- 
ment on  the  rights  of  gold  miners  to  pro- 
tect their  properties  by  continuous  opera- 
tion. Gold  miners  are  not  making  great 
profits.  The  purchasing  power  of  the  gold 
they  produce  is  prohibitive  and  about  all 
the  most  of  them  can  do  is  to  keep  the 
propertes  operating,  and  that  only  by  the 
practice  of  the  strictest  economy.  Gold 
may  not  be  just  now  an  actual  and  active 
essential  in  the  conduct  of  the  war,  hut  no 
one  would  be  so  foolish  as  to  deny  the 
ultimate  necessity  foi-  both  gold  and  silver. 
And  no  one  in  the  smallest  way  acquainted 
with  the  operaton  of  gold  mines  will  dis- 
pute the  present  necessity  for  conserving 
gold-mining  property.  An  embargo  on  gold 
mines  would  mean  the  closing  down  of 
most  of  the  properties  in  California  and 
Nevada.  Such  an  embargo  would  include 
such  mines  as  the  North  Star.  Empire. 
Brunswick  and  others  in  Nevada  County 
and  the  Plymouth,  Kennedy,  Argonaut. 
Melones  and  others  in  the  Mother  Lode 
region  and  the  Comstocks  and  the  GoldfieU 
Consolidated  and  other  such  properties  in 
Nevada.  Within  the  last  five  years,  gold 
mining  in  these  states  has  ad\'anced 
through  the  adopton  of  improved  metal- 
lurgical methods.  Many  old  producers 
have  been  reopened  and  again  placed  in 
the  producing  class  and  new  properties 
have  been  made  productive  hy  the  appli- 
cation of  modern  methods  of  treatment  of 
the  ores.  An  embargo  on  gold  mine  sup- 
plies and  commodities  consumed  by  the 
labor  employed  would  mean  disaster  that 
in  many  camps  would  amount  to  a  calam- 
ity. Should  the  Priority  Board  at  any  time 
contemplate  such  embargo  the  mining  men 
of  the  West  will  be  ready  with  a  protest 
that  no  intelligent  body  of  men  could 
ignore  under  the  present  conditions. 
BUTTK — Dee.  15 
Safet.v-First  Campaign  of  the  mining 
companies  was  advertised  in  large  and 
highly  interesting  illustrated  pages  of  the 
daily  papers  recently.  The  Anaconda  Cop- 
per Mining  Co.,  the  Butte  &  Superior  Min- 
ing Co,,  the  East  Butte  Co.  and  the  Butte 
Street  Railway  Co.  made  a  praiseworthy 
attempt  to  bring  home  to  the  general  pub- 
lic the  duty  of  protecting  life  and  limb. 
Attention  was  called  to  the  right  way  and 
wrong  way  of  doing  things  and  requesting 
cooperation  between  operating  companies, 
workmen  and  the  general  public  to  bring 
about   a  decrease   in   avoidable   accidents. 

Coal  Kediietion  of  50e.  per  Ton  on  one- 
ton  lots  and  a  saving  of  75c.  per  ton  on 
two-ton  lots  to  the  consumer  has  been 
made  by  the  fixing  of  prices  effective  Dec. 
10.  by  the  County  Fuel  Committee  irj 
Silver  Bow  Count.v.  This  was  contrary 
to  all  expectations  and  was  done  over 
the  protest  of  the  retail  dealers.  Failing 
to  have  these  prices  modified  by  the  local 
committees,  the  retail  dealers  have  ap- 
pealed to  higher  authority  and  have  been 
promised  a  hearing  before  W.  E.  Dick,  an 
axaminer  of  the  Federal  Trade  Commis- 
sion, now  in  Montana.  Whether  the  re- 
sults will  mean  a  return  to  the  old  prices 
5r  not   is  to   be  seen. 

eeision  Affecting  Taxation  of  Minerals 
ivas  handed  down  on  Dec.  11  by  the  Su- 
jreme  Court  of  Montana,  denying  the  pe- 
ition  of  the  state  for  a  hearing  of  the 
;ase  of  the  Northern  Pacific  Ry.  vs.  Mus- 
lelshell  County,  involving  the  taxation  of 
■oal  reservations.  Referring  to  the  tax- 
ition  of  mines,  after  referring  to  net  pro- 


ceeds and  improvements,  the  court  holds 
that:  "Mines  are  to  be  taxed  upon  their 
surface,  (a)  if  bought  from  the  United 
States,    at    the    price    paid    therefore,    unless 

(b)  such  surface  is  used  and  has  a  value 
for  other  than  mining  purposes,  in  which 
event   they   are   taxable   at    such   value ;   or 

(c)  if  not  bought  from  the  United  State.s, 
then  at  the  value  of  such  surface  consider- 
ation as  real  estate  without  reference  to 
such  mineral  content  below  the  surface." 

DENVER — Dec.      15 

Fluorspar  Deposits  in  Colorado  have  re- 
ceived considerable  attetition  during  the 
last  year.  Many  deposits  of  this  mineral 
have  been  investigated  and  several  prop- 
erties are  in  active  operation.  In  the 
Jamestown  district,  in  Boulder  Counts^, 
the  Emmett.  Invincible.  Harlow.  Rattler 
and  Terry  properties  ha^"e  been  the  prm- 
cipal  producers.  Prices  have  ranged  from 
$6.50  to  J8.50  a  ton.  In  the  San  Juan  dis- 
trict, the  Barstow  mine,  near  Red  Moun- 
tain, has  been  converted  practically  into 
a  fluot-spar  mine,  a  9-ft.  vein  of  this  ma- 
terial  of  good  quality  having  been  opened. 

fiold  Mininc  may  be  declared  a  nones- 
sential industry  by  the  Government.  This 
possibility  is  giving  the  mining  men  of 
Colorado  much  concern,  because  shutting 
down  the  gold  mines  of  the  state  will 
throw  about  4000  men  out  of  work,  at 
least  temporarily.  The  Cri|)ple  Creek  dis- 
trict will  be  hard  hit  although  many  of 
the  gold-mining  companies  are  operating 
at  little  profit  on  account  of  the  great  in- 
crease in  the  cost  of  supplies.  If  it  is 
shown  that  the  Government  needs  the  cars, 
which  are  now  being  used  for  hauling  ore 
and  gold-mining  supplies,  for  coal  and  war 
materials,  then  the  mining  men  of  the 
state  will  cheerfully  cooperate  with  the 
Government  in  the  interest  of  establishing 
necessary  military  efficiency. 

WALLACE,    IDAHO — Dee.    15 

Idaho  .Srhool  of  Mines  at  Moscow,  will 
conduct  a  short  course  this  winter  with  a 
view  to  preparing  substitutes  for  the 
young  professional  and  technical  men  fill- 
ing positions  as  assayers,  analyists  and 
mine  surveyors  who  have  gone  to  the  army, 
"We  are  receiving  every  day  calls  for  men 
to  fill  such  positions  and  do  not  know 
where  to  turn  for  a  single  man,"  says  Dean 
F.  A.  Thompson.  "Young  men  not  yet  of 
draft  age  or  those  who  for  various  causes 
have  been  exempted  will  do  well  to  con- 
sider the  opportunities  thus  afforded. 
While  of  course  the  training  must  of  ne- 
cessity be  largely  of  an  emjiirical  kind, 
"we  feel  that  this  is  a  time  for  emergency 
courses  and  for  the  brushing  aside,  if  need 
be,    of    academic    precedents." 

Value  of  Hercules  Mine  in  October,  1!116, 
was  one  of  the  essential  questions  in  the 
trial  being  heard  by  Judge  Deitrich,  in 
the  Federal  court  at  Coeur  d'AIene,  which 
is  nearing  a  close.  Also,  was  iVIrs.  Ma- 
thilde  Cardoner,  who  sold  her  one-six- 
teenth interest  to  Eugene  R.  Day  and  Mrs, 
Eleanor  Dav  Bovce  for  $312,000,  being  on 
a  basis  of  $5,000,000  for  the  property,  in- 
duced to  sell  by  false  representation?  Al- 
though the  mine  had  paid  in  round  figures 
$10,000,000  in  dividends  up  to  the  date 
of  the  sale,  beginning  in  1901.  from  ore 
taken  from  above  No.  5  tunnel,  and  al- 
though the  oreshoot  had  been  found  prac- 
tically the  same  at  a  depth  of  500  ft.  be- 
low this  level  and  that  it  was  reasonably 
certain,  based  upon  the  development  of 
similar  veins  in  nearby  mines,  that  it 
would  be  profitably  mined  to  a  depth  of 
1800  ft.  below  No.  5,  Eugene  R.  Day  con- 
tended on  the  witness  stand  that  he  paid  a 
high  price.  He  referred  to  his  purchase 
of  the  Samuels  and  Reeves  interests  many 
years  ago  on  a  valuation  of  $4,000,000 
for  the  mine,  and  advanced  the  further 
reason  for  this  opinion  that  there  is  a 
steady  increase  of  iron  in  the  ore  with 
depth  and  a  decrease  in  silver.  He  denied 
that  he  had  withheld  any  information  from 
Mrs.  Cardoner.  or  that  he  had  an.v  design 
to  get  the  interest  until  it  was  offered  to  him 
by  Allen,  and  that  he  finally  paid  the  ex- 
cessive price  to  prevent  the  interest  fall- 
ing into  the  hands  of  outsiders  and  to 
secure  control  for  the  Day  family.  L.  W. 
Hutton.  who  is  one  of  the  Hercules  own- 
ers, said  he  told  Mrs.  Cardoner  about  the 
time  she  made  the  sale  that  $4,000,000  was 
a  good  price  for  the  mine,  "everything 
considered."  He  said  he  expected  the  ore 
to  run   out  or  be  unprofitable  at   a   depth 


of  from  5IIII  to  TOO  ft.,  and  that  he  had 
the  word  of  the  foreman  that  it  would  last 
only  seven  or  eight  months.  Frederick 
Burbidge,  mining  engineer  and  general 
manager  of  the  Federal  comjiany,  testified 
as  a  valuation  expert  foi-  the  Days.  He 
had  made  a  per.sonal  examination  of  the 
mine  10  days  ago,  which,  in  connection 
with  the  company  records,  was  the  basis 
of  his  conclusion  that  at  the  time  of  the 
purchase  of  the  Cardoner  interest  the  value 
of  the  mine  was  $fi,454,423  and  that  it 
would  take  9.4  years  to  get  that  value  out 
of  it.  He  also  stated  that  the  investments 
of  the  Hercules  in  the  .N'orthport  smeltery 
and  the  Pittsburgh  refinery  should  be  de- 
ducted as  they  would  be  of  no  value  after 
the  mine  was  worked  out.  W.  Earl  Green- 
ough.  mining  engineer,  as  valuation  ex- 
pert for  Mrs.  Cardoner,  estimated  the 
value  of  the  ore  in  the  Hercules  in  Octo- 
ber, 1916,  as  $10,750,000.  not  including 
ore  in  transit  and  cash  on  hand.  He  stated 
that  the  average  price  of  lead  for  the  pe- 
riod from  1906  to  1915.  inclusive,  was  $1.55 
per  100  lb.,  and  for  silver.  56c.  per  oz., 
giving  the  "Engineering  and  Mining  Jour- 
nal" as  authority  for  these  figures.  In  giv- 
ing his  estimate  of  the  value  of  the  ore  In 
the  mine  he  figured  lead  at  $4.50  per  100 
lb.  and  that  the  mine  wo\ild  be  profitablv 
worked  at  a  depth  of  1600  ft.  below  No  5. 
Harry  I.,.  Day  and  Jerome  J.  Day  denied 
that  they  had  anything  to  do  with  the 
deal  ;  that  they  regarded  the  price  paid 
Mrs.  Cardoner  as  too  high,  and  that  they 
hesitated  about  taking  a  fourth  interest 
subsequently  at  that  figure.  .Attorneys  for 
Mrs.  Cardoner  introduced  an  extract  from 
the  1913  report  of  State  Mine  Inspector 
Robert  N.  Bell,  in  whicli  he  referred  to  the 
permanent  character  of  the  ore  veins  in 
the  section  in  ^\■hich  the  Hercules  is  situ- 
ated, and  described  the  Hercules  oreshoot, 
200  ft.  below  No.  4  tunnel,  as  better  than 
ever  and  the  longest  oreshoot  known  in  the 
Coeur  d'AIene  district. 

r.^LUMET,  MICH. — Dec.  13 
Flint  Bloeks  for  Calumet  &  Hecia  will 
be  obtained  from  souttierii  Tennessee  fr>r 
lining  the  Hardinge  conical  mills.  Some 
time  after  the  war  broke  out.  the  supply 
of  Belgian  quarried  fiint  blocks  having 
begun  to  run  low.  E.  T.  Lull,  of  Winona. 
Mich.,  who  had  formerly  lived  in  Tennessee 
returned  there  to  de\-elop  iron  properties, 
and  ran  across  a  series  of  the  Mississippian 
period,  200  ft.  thick  of  interbedded  flints, 
shales  and  limestones,  the  strata  of  the 
first  running  from  1  in.  to  50  ft  in 
thickness.  Learning  that  the  Calumet  & 
HecIa  was  looking  for  a  supiily  of  flint 
blocks  in  this  country,  he  obtained  options 
and  had  some  blocks  quarried  and  C.  H. 
Benedict,  metallurgist  of  the  Calumet  & 
Hecla.  gave  them  a  thorough  trial,  find- 
ing them  satisfactory.  The  company  then 
sent  their  geologi.st.  C.  D.  Hohl,  to  Ten- 
nes.see  to  ascertain  the  extent  and  prevail- 
ing quality  of  the  bed-,  and  as  his  report 
was  favorable,  the  company  ordered  a  sup- 
ply and  have  been  using  these  blocks  ever 
since.  The  lilocks  in  some  minor  respects 
are  not  considered  so  good  as  the  Belgian, 
but  they  do  the  work  required  of  them, 
and  it  is  likely  that  improvements  will  be 
made  in  their  selection  and  in  the  manner 
of  getting  them  out  so  that  they  will  closely 
approach  the  highest  standards.  The 
American  Flint  Co..  the  producing  com- 
pany, has  its  headquarters  at  Iron  City, 
Tenn.,  which  is  situated  a  few  miles  north 
of  the  Alabama   border. 

M.ARQIETTE,  MICH, — Dee.  13 
Navigation  Will  ISe  Kept  Open  between 
upper  and  lower  lakes  as  late  as  possible 
this  winter.  Coast  guards  are  ordered 
to  remain  at  their  stations  until  Jan.  1 
and  the  light  houses  will  operate  until  that 
date.  The  explanation  is  contained  in  the 
following  telegram  from  the  general  oper- 
ating committee  of  the  Railroads  War 
Boai'd  to  the  vessel  owners  on  the  Great 
Lakes:  "In  view  of  the  relief  which 
water  transjiortation  on  the  Great  Lakes 
afTords  to  the  congested  railroads  in  the 
Eastern  territory,  your  cooperation  is  so- 
licited in  an  effort  to  extend  the  season  of 
navigation  as  long  as  possible."  On  Dec. 
8  the  Government  requisitioned  the  car 
ferrv  "Sault  Ste.  Marie."  of  the  Duluth. 
South  Shore  &  Atlantic  Ry..  at  the  Straits 
of  Mackinac,  and  sent  her  to  the  channel 
below  the  locks  to  act  as  ice  breaker 
through   Hay   Lake   and   Mud   Lake.      With 
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this  a»iistance  vessels  can  continue  long 
beyond  the  usual  closing  of  navigation  if 
temperatures  below  normal  do  not  occur. 
Blizzards  and  ■below  zero"  weather  on 
Lake  Superior,  Dec.  8  to  Pec.  10.  checked 
the  ore  movement,  the  carloads  freeziuR 
solid  when  delayed,  but  the  movement 
of  coal  to  the  head  of  the  I^kes  and  crain 
to  Lake  Krie  continues.  [  I-ater  dispatcher 
of  Dec  15  announced  the  closing  of  navi- 
gation   at    midnight. —  Kiiitor  ) 

Marqaetfe  Range  Shipments  of  iron  ore 
by  way  of  the  l)Oi-t  of  .Marquette  for  the 
season  of  1017.  total  3.213.022  tons,  as 
compared  with  3.858,092  tons  in  Ifllfi.  a 
decrease  of  645.070  ton.s.  The  decrease  !.■■ 
due  largely  to  the  delay  in  o^ening  navi- 
gation :  an  ice  blockade  held  in  place  by  a 
40-dav  north  wind  prevented  the  free  dis- 
patch of  ore  carriers  until  six  weeks  after 
the  u.sual  date  of  opening  of  navigation. 
.Slow  dispatch  at  I^ako  Krie  ports  and 
scarcitv  of  boats  is  slightly  blamable  for 
the  reduced  tonnage.  At  the  Lake  Su- 
perior &  Ishpeming  dock.  Presque  lsle> 
Harbor,  the  Teter  White"  cleared  May 
18,  but  with  six  other  boats  was  ice  hound 
off  this  port  for  days.  The  first  boat  to 
clear  at  the  Duluth.  South  Shore  &  .At- 
lantic docks.  M.irquette  Harbor,  was  the 
"W.  L.  Brown."  May  2;<.  and  this  was  the 
only  boat  cleared  before  July  1.  Due  to 
the  ice.  free  dispatch  of  boats  was  impos- 
sible before  June  15.  Bec.iuse  of  summer 
weather  conditions  in  November,  the  Lake 
Superior  &  Ishpeming  dock  broke  its  No- 
vember rtcord  with  250.048  tons.  30'-^  in 
excels  of  lOlfi  November  .shipments.  Prac- 
tically all  docks  on  Lake  Superior  broke 
their  November  record.  The  ore-shipping 
season  at  Alarquette  closed  Dec.  1".  al- 
though navigation  of  Lake  Superior  re- 
mains open.  Presque  Isle  Harbor  sent  Us 
last  boat  out  Nov.  30  and  Marquette  Har- 
t>or  its  la.st.  Dec.  10.  Shipments  from  the 
port  of  Marquette  for  1!>17  follow,  with 
the  191fi  tonnages  in  parentheses:  From 
the  L.  S.  &  I.  dock,  Presque  Isle  Harbor, 
rieveland  Cliffs  Iron  Co..  at  Republic.  107,- 
157  tons  (201.656  tons  in  1916)  :  North 
Lake.  157.997  (266.464):  Ishpeming  and 
Negaunec.  1.576.748  ( 1,4 17,.i08)  ;  (Iwinn, 
482,935  (500.621):  Regent  Iron  Co..  .\e- 
gaunee.  tonnage  unreported  :  Lake  Super- 
ior Iron  Co.,  Ishpeming,  61,690  (111.052); 
E  N.  Breitung  &  Co..  .Vegaunee.  42.242 
(41.144)  ;  Jones  &  I^ughlin  Ore  Co..  .Ne- 
gaunee.  tonnage  unreported  :  total  Presque 
Isle  Harbor  tonnage  was  2.4  88.766.  com- 
pared with  2.912.702  tons  in  1916:  338 
boats  were  loaded  with  average  cargo  of 
7363  tons :  from  Duluth.  South  Shore  & 
Atlantic  Dock.  Marquette  Harbo^-.  ship- 
ments amounted  to  724.256  tons  m  1017. 
comparing  with  945.390  tons  in  1916  Ship- 
pers were-  K.  .V.  Breitung  &  Co..  Ne- 
gaunec: Oliver  Iron  Mining  Co..  Ishpeming 
and  Negaunee  :  .\merican-Boston.  Diorite  ; 
H"-public  Iron  and  Steel  Co,   NVgauncc  and 


Richmond  Iron  Co..  Negaunee.  The  aver- 
age cargo  of  139  boats  loaded  was  5210 
tons. 

ISHPKMIXCJ,   MICH. — nee.   14 

siorkins  Ore  ommencod  with  the  close 
of  Lake  shipping  and  conditions  are  favor- 
able for  a  large  winter  production  as  stock- 
piles have  been  generally  cleaned  up. 
While  all-rail  shipments  of  considerable 
magnitude  will  be  a  winter  innovation  on 
the  Menominee  range,  the  Marquette  range 
will  not  ship  all-rail  other  than  the  usual 
shipments  to  supply  the  furnaces  in  this 
region.  Extremely  favorable  weather  made 
possible  a  strenuous  finish  to  a  season 
marked    by   delayed   dispatch. 

Kemoval  of  Slate  Constabnlar)-  from 
.Negaunee  is  protested  by  the  mayor,  the 
marshall  and  mining  otticials  as  it  is  felt 
that  the  presence  of  the  mounted  troop 
and  the  activity  of  it's  otiiccrs  in  suppress- 
ing trouble  makers  has  had  a  salutatory 
effect  on  the  peace  of  the  region.  Being  cen- 
trally quartered  at  the  old  Jackson  Mine 
office,  the  troop  is  able  to  quickly  reach  any 
point  near  the  center  of  the  upper  penin- 
sula and  their  ability  to  suppress  incii)ient 
trouble  has  frightened  agitators  from  the 
district.  The  troop  furnished  valuable  seri- 
ice  to  the  Government  in  rounding  up 
slackers  and  objectors  in  Gogebic  County, 
having  m.ade  important  arrests  on  the 
Marquette  Range  and  their  presence  is  a 
valuable  influence  for  order  in  this  section. 
The  recent  inspection  of  the  troop  by  Col 
R.  C.  Vandercock  and  Major  Phillips  was 
quite  commendatory  of  the  discipline  main- 
tained  by  Captain   Marsh. 

DVI.ITH.  MINN — I>ec.  14 
Ore  Shipments  from  Dulnth  Docks  were 
clo.sed  at  the  head  of  the  Lakes  on  Dec.  11. 
All  the  docks  with  the  exception  of  the 
Great  Northern  and  the  Northern  Pacific 
have  fallen  short  of  last  year's  shipments 
which  were  record  outputs.  Following  are 
the  actual  figures  of  the  sea.son  with  the 
tonnage  for  1916  in  parentheses:  Duluth, 
Mi.ssabe  &  Northern,  20.567.420  tons  in 
1917  (21.837.849  tons  in  1916):  Great 
.Northern.  11.550,917  tons  (11,091,019  tons): 
Duluth  &  Iron  Range,  9,990,900  tons  (10.. 
735,825)  :  Northern  Pacific,  095,021  tons 
(417,012)  ;  other  additional  shipments 
amounted  to  1,712.965  tons;  total  for  1917. 
44,517.221  tons  comi)aring  with  45,360.i60 
tons  during  the  preceding  year. 
JOPl.IN,  MO. — Dec.  m 
\meriran  Metal  Co.  has  taken  over  the 
tract  of  3500  acres,  near  Baxter.  Kan., 
obtained  some  months  ago  by  the  Miami 
Zinc  SvndicatP.  .supposedly  a  subsidiary  of 
the  Butte  &  Superior  Co..  or  at  least  includ- 
ing a  number  of  its  heaviest  stockholders. 
The  American  Metal  Co.  has  been  operat- 
ing in  this  district  for  some  time  under 
the  name  of  the  Chanute  Spelter  Co.,  also 
having  an  olTice   in  Joplin  under  the   name 


of  the  American  Metal  Co.  It  has  numer- 
ous leases  north  and  northwest  of  Baxter 
already,  and  ha-s  been  making  good  strikes 
on  some  of  them,  particularly  those  near 
Cre.stline.  Kan.  The  acreage  involved  in 
the  latest  addition  to  the  company's  hold- 
ings was  obtained  for  the  Butte  &  Supe- 
rior interests  some  months  ago  by  Victor 
Rakowsky.  of  Joplin.  The  deal  for  the 
transfer  to  the  .\merican  Metal  Co.  is 
known  to  have  been  under  way  for  several 
weeks. 

Relief  From  Car  Short  age  must  be  ob- 
tained immediately  or  otherwise  this  dis- 
trict is  going  to  suffer  considerable  hard- 
ship and  complications.  Many  of  the  mine* 
have  so  much  sold  ore  in  their  bins  that 
thev  cannot  continue  operation  without 
durfiping  the  ore  on  the  ground  or  build- 
ing new  bins.  They  also  find  it  ditflcull 
to  operate  on  account  of  financial  reasons, 
as  they  are  unable  to  collect  in  full  for  ore 
that  the  smelters  have  bought  but  cannot 
get  delivered  Smelters  also  are  running 
short  of  ore.  and  it  is  becoming  so  acute 
that  some  of  them  are  threatened  with  en- 
forced shutdowns  unless  more  cars  become 
avalable.  It  is  estimated  that  at  least 
100  cars  per  week  more  than  are  now  being 
received  are  needed  for  the  district,  and 
this  would  not  give  full  relief.  The  heavy 
snow  on  Dec.  7.  the  heavie.st  the  district 
has  exjierienced  in  five  years,  has  added  to 
the   troubles  of   the  operators. 

TORONTO ner.     17 

Kxploration  of  IManitoba  Mineral  Area* 
is  being  agitated  by  the  Canadian  Geo- 
logical Survey  for  the  base-r,ietal  ores 
now  .so  much  in  demand  in  connection 
with  the  war.  Hitherto  prospecting  in 
this  province  has  been  almost  entirely 
confined  to  the  search  for  gold,  rhe  pros- 
pectors as  a  class  being  unfamiliar  with 
the  appearance  of  other  ores.  In  order  to 
encourage  exploration  for  other  valuable 
minerals  the  Winnipeg  "Free  Press."  acting 
in  conjunction  with  the  Geological  Survey, 
which  has  furnished  most  of  the  .specimens, 
has  placed  on  view  a  large  collection  of 
minerals  for  the  benefit  of  prospectors,  in- 
cluding molybdenite,  magnesitc.  chalcopy- 
rite.  hematite,  corundum,  chromite.  ga- 
lena, niispickle.  etc.  Dr.  R.  C.  Wallace, 
profes.sor  of  mineralogv-  in  the  University 
of  Manitoba,  in  a  recent  lecture  to  the 
Winnipeg  Geological  Club,  made  an  im- 
portant proposition  to  the  effect  that  such 
of  the  returned  soldiers  as  preferred  open- 
air  vocations  and  the  strenuous  life  to 
indoor  callings  should  be  trained  as  pro.s- 
pectors.  He  suggested  that  the  work  of 
training  should  be  taken  up  by  the  uni- 
versities with  government  a.ssistance  and 
employment  assured  to  those  found  fitted. 
As  the  question  of  finding  employment  for 
returned  .soldiers  is  one  of  increasing  ur- 
gency, the  proposal  is  likely  to  And  fav- 
orable consideration. 


„„„i„i,„,„i„ii,ii iimiiiiinmiiiiimiiuiimim iinimmniimimi, iiiiiiiiiimmiiiuimimiimimmmiiiiimimiiiiiiiuiiiiuiiiiiniiiiiiimiliiliiiiiiniiuimiimmimmi miiimni >m»immiiiiiiiiiiiiiiiimiiiiuimiiuiiiiii| 


The  Mining  News 


fiiiiiimiimmnnmnimmiiiini 


1,111 iiiiinmmiiinmmiNiuniumMimminiiiiimiiiimiiiiiiiiii m iiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiii mi 


iiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiniimiimiiuiimniminnnninnunnnmmiinimiiR 


\RK.\NSAS 

Itnonr   County 
GROUND  HOG  (Buffalo) — Machinery  ar- 
riving for  new   loo. ton  cnni'entrating  plant. 

BEt'LAH  (Rush) — Operated  by  Conti- 
nental Mining  Co  :  will  start  work  In  new 
ohaft  noon.  Rebuilding  of  mill  to  be  com- 
pleted shortly. 

Marlon    Coiinly 

POLK-KENDALL  (Zinc) — Opening  de- 
posit  of  free  and  milling  ore  Milling  grade 
being  denned  at  Jackson  .Mining  Go's  mill 

BROWN  LEA.SE  (7.inc)— operated  by 
L  L  Brown,  in  Coon  Hollow  ;  opening  de- 
posit of  slllcale  Wamath  ft  Love,  operat- 
ing on  old  Miller  land,  alw  In  body  of  free 

.illlcate 

\RI/.0>  \ 

Mnhare    County 

,,..,-,,  ■^•  ^■,  .1  ,  iii.-j.v  (i.nlmnn)— S  R 
f,,.  in|K.rt«  shaft  reached 

,,  ...nllnued   for  2on  ft 

I  iroad)  —  Transformer 

Btnii.n  nnrl  ...mi.  .1  i-<pilpment  completed. 
HInking  to  be  much  faster  ;  «haft  to  be  ounk 
to  730.ft.  depth 

Pima   Connljr 

MAGNAT?:  (Tucson) — Fottrth  drill  hole 
entered    sulphlden    at    »0-rt.     depth.       Road 


being  constructed   to   new  shaft  site ;   grad- 
ing being  done  for  power  plant. 
rinal   County 

ASH  SPRINGS  (Kelvin)  —  Harp  and 
Odell  sold  molybdenum  property  to  Tucson 
men. 

TROY  ARIZONA  (Kelvin)  —  Shaft 
reached  500.ft.  point  ;  station  cut ;  cross- 
cutting  will  start  at  once. 

SILVER  DIP  (Ray) — Being  worked  un- 
der lease.  Ores  running  high  In  lead  and 
nilver  from  lower  crosscut  tunnel. 

CALIFORM.A 

NAVAL  FUEL  RESERVE  LANDS  of 
California  will  lie  excluded  from  the  pro- 
visions of  the  Oil  Lands  I>enslng  Bill,  ac- 
cording to  an  amendment  accented  by  the 
Senate  ns  a  committee  of  the  whole  on  Dec 
18  A  vote  on  the  bill  was  deferred  until 
Jnn  7  This  action  makes  certain  the  pass- 
age of  the  bill,  which  will  throw  open  un- 
limited fuel  resources  to  the  public 
.Xmailor    I'nnnly 

ORIGINAL     AMADOR     (.jVmndor     City) 
—Samuel  Spalch  killed  Dec    7  by  rock  fall 
Calaveras   t'ounly 

RASZY  BIRD  (Mokelumne  HUM — Shaft 
down   200  ft.   In   vein   matter  carrying  pay- 


able ore:   ball    mill  oiK-rating  regularly;    ■>  ■ 
men   emplo.ved. 

FISHER  (Mokelumne  Hill)  —  Gasolln. 
hoist  being  installed  to  be  supplanted  later 
bv  electrtcltv.  Shaft  down  120  ft. :  thre.. 
S-hr.    shifts   employed. 

GWIN  Ml.NING  CO.  (San  Fninclsco)— 
Reimrted  .sold  tractltm  engine  and  10  o., 
cars  to  sugar  iilantatlon  In  Mexico,  hitu 
ated  near  border  of  .Vmndor  County  b« 
tween  Mokelumne  HIM  and  Paloma.  Fof 
merly  large  producer,  but  Idle  for  yearl 
and   under  wn'er. 

CALAVEK.VS  COPPER  CO.    (Copperov-_ 
11^) — Being  opened  to  greater  depth;  main 
talning    largest    output    In    history.       Flof^ 
lion    satlsfactorv    and    Increase    In    capacl 
contemplated.      I'ayable  ore   recently   dev« 
o|)ed. 

In.vo    County 

(•EURO  GollDO  (Ke.-ler)  —  Shliii>lni 
xlnc-sllver-lead  ore.  New  territory  l.eliit 
develojied  shows  high-grade  ore  ;  also  hlgjl- 
grade  ore  coming  from  main  workings.  In 
lower   level,   orebody   showing   linprovemeni 

Rem   Connty 

R.\NDSUI'RG-.ATOLtA  (Randsburg)  — 
Patrick  Bvrne  killed  Nov.  10  by  fall  ol 
rock   from  bucket   In  shaft. 
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Los     Angeles     County 

WESTERN  CHEMICAL  CO.  (Long 
Beach) — Alex  M.  Schwitalla.  secretary. 
Wilfred  Schwitalla  and  William  Rittle.  "a 
watchman,  arrested  and  held  pending  in- 
vestigation of  cause  of  fire  Dec.  1.  which 
destroyed  building,  resulting  in  damages  of 
$15,000.  Company  manufactures  .strontium 
nitrates  for  trench  torches.  This  fire  was 
culmination  of  series  of  small  fires  and 
explosions   for   last   tuo   years. 

Nevada    Coanty 
BLACK  BEAR  MIXLN'G  CO.   (Grass  Val- 
ley)— Permit    for    issue    and    sale   of    stock 
revoked    by    commissioner    of    corporations. 

Plumas    County 

XOBLE  ELEf^TRIC  STEEL  CO.  (San 
Francisco) — Shipning  several  cars  of  man- 
ganese ore  from  Crescent  Mills  weekly  to 
electric  smeltery  at  Heroult  in  Shasta 
County. 

ARPS  COPPER  CO.  (Copper  City)  — 
Making  arrangements  to  sink  main  shaft 
250  ft.  deeper  and  increasing  operating 
force.  Shipping  ore  to  Mammoth  smeltery 
at    Kennett. 

EXCELS  COPPER  (Engelmine) — W.  H. 
Hall  killed  Nov.  2fi  by  breaking  of  re- 
straining dam  used  to  hold  tailings.  Slight 
damage  done  to  machinery.  Larger  dam 
under   construction    below   site   of   old    dam. 

Siskiyou  County 

GOLD  ORE  reported  disclosed  by  pros- 
pectors on  Jackass  Creek  near  Sawyer's 
Bar.  Vein  shows  free  gold.  Believed  to  be 
a  source  of  enrichment  of  some  of  neigh- 
boring gravel    mines. 

HYDR.AULIC  MIXERS  in  yicinitv  of  Oak 
Bar  prospecting  high  bedrock  points  in  Kla- 
math River.  Christopher  Jensen,  of  Mc- 
Kinney  creek  arranging  for  new  high-line 
ditch,  preparatory  to  piping  new  ground. 
H.  J.  Barton  leased  to  Owen,  Baldwin  & 
McAllister,  the'  Beaver  Creek  placer  mine  ; 
open  cut  being  driven  to  bedrock. 

Tuolumne  County 

BUREAU  OF  MIXES  CAR  NO.  1  at 
Jamestown  giving  instructions  in  first-aid 
work.  Previously  at  Eagle-Shawmut  mine. 
Will    go    to    Oakland    next. 

COLORADO 
Boulder    County 

LONGFELLOW  (Jamestown)  —  Tunnel 
being  driven  to  unwater  this  silver  prop- 
erty. 

GOLDEX  AGE  (Boulder) — Standard  mill 
remodeled  ;  aerial  tramway  repaired.  Mine 
ore  and  dump  will   be  treated. 

CORKSCREW  XO.  2  (Lakewood)  — 
Tungsten  property  owned  by  Primos  Chem- 
ical Co.  being  operated  with  profit  by 
lessees. 

SMUGGLER  (Jamestown)  —  Being  re- 
opened. Part  will  he  worked  by  com- 
pany, and  rest  leased.  Opened  by  475-ft. 
shaft  and  extensive  workings.  Formerly  a 
producer,  but  shut  down  on  account  of  liti- 
gation. May  build  flotation  plant  to  treat 
ore  in  dump,  said  to  contain  75.000   tons. 

Clear   Creek   County 

ROBERTS  (Georgetown)  —  Good-grade 
ore  opened  in  development. 

WALDORF  (Georgetown) — Mill  inaking 
better  saving  since  installation  of  new 
tables.  Concentrates  and  smelting-grade 
ore  being  shipped. 

MOUNTAIX  MIXING  AND  MILLING 
CO.  (Idaho  Springs)  —  Leased  by  Denver 
men.  Mine  repaired  and  electric-driven  com- 
pressor installed.  Development  to  begin  at 
once. 

Gilpin   County 

HOMER  (Central  City) — Shipping  gold- 
copper    ore.       Lateral     development    under 

CASHIER  MINING  CO.  (Central  City)  — 
Mill  being  constructed  at  Pittsburg  mine. 
Meeker    shaft    being   retimbered. 

ANNEX  (Central  City)  —  Being  re- 
opened. Shaft  retimbered.  gasoline  hoist 
installed,  and  drifting  in  good-grade  gold- 
copper  ore. 

Gunnison    County 

VARIED  MINERAL  PRODUCTION  of 
Pitkin  district  includes  tungsten  ore  from 
Ida  May.  molybdenum  ore  from  molybden- 
ite mine  and  regular  shipments  of  graphite- 
bearing  rock  from  Ethiopian. 

BON  TON  (Pitkin) — Eastern  company 
has  taken  lease  formerl.y  held  by  I.  L. 
Johnson.  Boarding  house  being  enlarged, 
ofBce  built,  and  supplies  laid  in  for  winter 
development. 

Lake   County 

DUNKIN  (Leadville)  —  This  Fryer  Hill 
property  leased  by  Leadville  men.  Surface 
plant    iristnlled;    new   shaft    will   be   sunk. 


MATCHLESS  NO.  2  (Leadville)— Lea.s- 
ing  company  secured  block  100  ft.  square, 
installed  steam  hoist,  and  started  retim- 
bering  shaft.  Shaft  will  be  sunk  to  sul- 
phide  zone,  estimated   100   ft.   deeper. 

MATCHLESS  (Leadville)  —  Being  re- 
opened by  Denver  leasing  company.  Shaft 
retimbered  to  250-ft.  depth  and  several  old 
drifts  reopened,  exposing  zinc  carbonate 
ore.  Diamond  drilling  indicated  large 
shoot  good-grade  silver  ore.  Surface  plant 
installed  ;  shaft  sinking  will   be  done  later. 

La    Plata    County 

COLUMBUS  (Durango)  —  Development 
opened  vein  showing  high-grade  ore. 

San  MlKiiel  County 

TELLURIDB  CONCENTRATES  SHIP- 
MENTS for  November;  Liberty  Bell.  21 
cars  to  Durango ;  Smuggler-Union  and 
Black  Bear.  22  cars  to  Pueblo  and  32  to 
Durango  ;  Tomboy.  1 7  cars  to  Pueblo  and 
38  to  Durango;  Carruthers.  two  cars;  total 
132  cars.  This  compares  witli  116  cars  for 
November.   1916. 

Summit    County 

EXCELSIOR  (Frii^co) — Remodeled  mill 
running   satisfactorily. 

HORN  (Breckenridge) — Reopening  prop- 
erty.     Formerly   silver  producer. 

MUTUAL  COOPERATIVE  (Kokomo)  — 
Development  on  new  vein  in  lower  tunnel 
level  satisfactory.  Shipping  from  old  work- 
ings. 

KING  SOLOMON  (Frisco)— Main  tunnel, 
in  one  mile,  will  be  driven  to  cut  No.  12 
vein.  Development  on  Xo.  11  vein  opened 
shipping-grade   ore. 

Teller  County 

GOLD  DOLLAR  (Cripple  Creek)  —  Os- 
berg  lease  shipping  15  cars  per  month  of 
good-grade  ore. 

GOLD  SOVEREIGN  (Cripple  Creek)  — 
Operated  by  Hahnewald  Leasing  Co.  De- 
velopment   satisfactory'    on    145n-ft.    level. 

DANTE  (Cripple  Creek) — Milling-grade 
ore  developed  by  Big  Toad  Mining  and 
Milling    Co..   of   Denver. 

CATHERINE  MINING  CO.  (Cripple 
Creek) — New  electric  plant  installed;  op- 
erations   started. 

DRAPER  AND  SADIE  BELL  (Cripple 
Creek) — Operated  by  lessees  through  15th 
level  of  Jackson  shaft  of  Gold  Sovereign 
company. 

CRIPPLE  CREEK  DEEP  LEASING  CO. 
(Cripple  Creek) — Working  on  Jerry  John- 
son mine  :  shipped  eight  cars  ore  to  Golden 
Cvcle   mill    in   October. 

CAMP  BIRD  (Cripple  Creek) — Operating 
Rose  Nicol  iTiine :  sinking  shaft  from  SOO- 
to  lOOO-ft.  level.  Stopped  operating  through 
Portland    No.    2    shaft. 

UNITY  MINING  AND  LEASING  CO. 
(Cripple  Creek) — Leasing  company  operat- 
ing on  one-half  X'ightingale  claim  Iving  on 
Raven  Hill.  Shaft  400  ft.  deep  will  be  sunk 
to  800-ft.  level.  Claim  adjoins  Maggie 
claim  of  Cresson. 

MODOC  CONSOLIDATED  (Cripple 
Creek) — Station  at  1100-ft,  level  of  Frank- 
enberg  shaft  on  Ocean  View  claim  com- 
pleted ;  developing  lEterally.  Raising  from 
old  incline  shaft.  Ground  adjacent  to 
Modoc  incline  shaft  will  be  leased. 

ID.XHO 

Shoshone    County 

MARSH  (Burke) — Running  200-ton  mill 
full  time  this  month  on  accumulation  of  ore. 
Formerly  ran  only  one-third  of  each  month, 
the  Hecla  company  using  it  two-thirds  to 
treat   zinc-lead  ore. 

EAST  CALEDONIA  (Wardner) — Shaft 
extended  200  ft.  from  400-ft.  to  600-tt. 
level;  preparing  to  crosscut  vein  for  150  ft. 
Improvement  of  ore  found  in  upper  levels 
and  commercial  ore  expected  on  600-ft. 
level.  Shaft  is  two-compartment  one  and 
sunk  200  ft.  ati  rate  of  100  ft.  per  month, 
with  total  payroll  of  12  men.  Believed  to 
be  record  in  district  for  development  of  this 
class. 

MORXLXG  (Mullan)— Closed  down  to 
make  necessary  repairs  in  shaft.  Shaft  is 
1200  ft.  below  main  working  tunnel.  Part 
in  swelling  ground  caused  trouble.  Will 
make  permanent  repairs  by  easing  ground 
pressure  and  reinforcing  shaft  with  heavy 
timbers,  requiring  from  30  to  OO  days.  Em- 
ploying 600  men.  about  halt  of  whom  have 
been  laid  off.  Repairs  and  additions  to  mill 
and  building  of  modern  dry  and  change 
house  for  miners  will  require  large  num- 
ber of  employees.  Owned  by  Federal  Min- 
ing and  Smelting  Co. 

YUKON  GOLD  (Murray)  —  Dredge 
launched  several  weeks  ago  expected  to 
be  operating  in  about  10  days.  Electric 
power  line  of  the  Washington  Water  Pow- 
er   Co..    for    transmission    of    power,    com- 


pleted. Company  has  secured  all  ground 
along  Prichard  Creek,  for  14  miles;  was 
prospected  during  last  year  and  a  half,  and 
estimated  will  produce  over  $2,000,000.  Re- 
ported company  is  negotiating  for  addi- 
tional grround  along  Eagle  Creek,  a  tribu- 
tary of  Prichard  ;  also  that  company  plans 
putting  on   two  more   dredges   next   year. 

MICHIGAN 

Copper 

IN'DI.\NA  (Lake  Mine) — Both  drifts  on 
third  level  in  650  ft.  showing  no  commercial 
ore  ;   prospects  good. 

OStEOL.\  (0.sceola) — November  rock 
production  will  be  less  than  10,000  ton.-?  ow- 
ing to  loss  of  men. 

FEDERAL  SYNDICATE  (Calumet)  — 
Diamond  drilling  stopped  on  property,  H 
miles  southea.st  of  Phoenix.     Drill  removed. 

HANCOCK  CONSOLIDATED  (Hancock) 
— Production  for  November  was  22.879  tons 
of  rock,  a  falling  oft  due  to  labor  shortage. 

NORTH  LAKE  (Lake  Mine) — Northwest 
drift  on  eighth  level  in  170(i  ft.  .showing  no 
ore;  southwest  drift  in  1600  ft.  showing  no 
copper  since  that  found  at  765  ft.  ;  expect 
to  cut  both  lodes  sliortly. 

MICHIGAN  (Rockland) — No  immediate 
intention  of  suspending  operations ;  shaft 
now  down  120  ft.  ;  intend  cutting  loading 
station.  Development  on  seventh  level  sat- 
isfactory in  drift  and  crosscut  on  Ogimah 
lode. 

WHITE  PINE  (Ontonagon) — Continuing 
to  open  up  ground  in  spite  of  high  costs. 
Recovery  of  copper  requires  special  concen- 
trating conditions.  Averages  27  lb.  in  the 
two  sandstone  formations  with  intervening 
slate.  Diamond  drilling  to  determine  dip 
of    beds    beyond    fault    at    1140-ft.    depth. 

Iron 

LAKE  ANGELINE  (Ishpeming) — Con- 
tract for  stripping  orebody  in  east  end 
completed  ;  40.000  tons  of  ore  loaded.  Much 
of  ore  is  under  quicksand  and  mining  is  so 
difficult  that  other  methods  will  be  tried 
next    season. 

STEPHENSON  (Gwinn)— Struck  large 
flow  of  water  of  unknown  source :  since 
Dec.  4  in  .spite  of  all  available  pumps  in 
district  and  two  bailers,  water  reached  to 
fifth  level.  Operations  suspended,  men  be- 
ing sent  to  other  mines  of  company,  where 
night  shifts  have  been  started  to  take  rare 
of  extra  men.  Miners  removed  in  safety 
but  mechanic  installing  pipe  lines  killed 
while  boarding  cage  through  misunder- 
standing  of   signals. 

MINNESOT.\ 

Alesab!    Range 

BENNETT  (Keewatin) — Stripping  oper 
ations  closed  down  for  winter  on  account 
of   intense  cold.      Butler   Bros.,   operators. 

PE.VRSON  (Nashwauk) — Just  been  re- 
opened and  washing  plant  constructed. 
Will  .show  small  shipments  for  1017  be- 
cause of  delay  in  starting.  Operated  hv 
Shada    Mining  Co. 

MONROE  (Chisholm)— Shaft  down  300 
ft.  to  be  sunk  100  ft.  farther.  Original 
shaft  lined  with  monolithic  concrete  con- 
struction ;  new  portion  will  have  lining 
comiiosed  of  concrete  set*  and  laths  made 
at   company's   concrete   plant    at   Hibbing. 

LA  nUE  (Nashwauk)— Ore  washed  at 
concentrator,  in  \\'hich  districts'  experi- 
mental work  performed.  Ore  mined  bv 
steam  shovel,  dumped  into  hopper  at  pit 
bottom  and  elevated  by  conveyor  belt 
to  top  of  washing  plant.  Operated  by  M. 
A.    Hanna   Co. 

YORK  (Nashwauk) — Stripped  last  win- 
ter by  large  drag-line  excavator;  inclined 
.shaft  built  from  top  of  washing  plant  to 
carry  ore  trammed  from  mine  and  hoisted 
to  washing  plant.  Latter  is  same  as  that 
in  use  at  other  mines  with  addition  of 
Richards  classifiers  as  final  method  of  im- 
provement. 

SIISSOVRI 
.loplin  Dlstrirt 

SINDEX  (Picher.  Okla.)— Will  have  300- 
ton  mill  completed  in  about  three  weeks. 
Situated  short  distance  south  of  Picher. 
Owned  by  Tulsa  men  who  own  Admiralty. 
W.    B.    Shackelford,   manager. 

ADMIRALTY  ZINC  ( Douthat.  Okla.)  — 
Moving  mill  from  Webb  Cit.v  to  lease  on 
Thomas  land,  three  miles  "southwest  of 
Baxter,  Kan.,  where  recent  drilling  showed 
ore.    180    ft.    thick. 

MERRILL  (Joplin) — Taken  over  Inspira- 
tion plant,  northwest  of  Blue  Mound  and 
will  operate.  Mill  just  completed,  having 
been  inoved  from  Duenweg-  Merrill  com- 
pany also  started  new  mil!  northeast  of 
Quapaw.  Okla. 
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CORTKZ  (Jefferson  City) — Incorporated 
for  $140,000:  stock  oversubscribed  by  JetTer- 
•son  Cilv  residents;  to  build  mill  on  lease 
near  I'kher.  Olcla  Two  drills  now  busy 
blocking  out  mill  site,  and  expect  to  have 
plant  in  operation  in  four  months  G.  E. 
Haigh.  president. 

ST.  JOE  (PIcher.  Okla.)- -Sinking  mill 
•shaft  to  265  ft.,  encountered  rich  ore-bear- 
ing water  course :  4-in.  pump  sulflcient  so 
far  .Vveraged  11%  recovery  on  all  ore 
taken  out  since  Oct.  I  :  previous  to  that 
time  .some  ore  was  still  richer.  J.  VV 
Grourds.    Jr..    Joplin.    superintendent. 

IVITED  7ASC  SMELTING  C-ORPOR.\- 
TIO.V  (Joplin)— Purchased  Met.ils  Mining 
Co  mill,  just  north  of  Golden  Rod  M>n>ng 
and  Smelting  property  ai  Picher.  Okla.  : 
cha-iging  gas  equipment  to  steam.  Tempor- 
.irilv  closed  down  Coronet  mine,  west  of 
Baxter,  after  brief  operation.  Reported 
•n-ound  is  too  lean  at  present  prices. 

MONT.*N".\ 

Madison     County 

IX  VIRGINI.X  CITY  DISTRICT.  John 
Hullenty  is  re.suming  work  on  gold-lode 
property,    at    head    of    .\lder    Gulch. 

METjVLL,IC  MIXE.  operated  by  William 
Thompson,  in  Barton  Gulch,  recently  made 
shipment  of  carload  of  ore  to  W  a.shoe 
smeltery,    at    Anaconda. 

IX  TWIN-BRIDGES  DISTRICT  the 
first  motor  truck  for  mining  purpo.ses  was 
put  in  operation.  Dec.  7.  by  Crystal  Lake 
Gold  Mining  Co.  to  transport  ores  and 
supplies  between  Dry  Georgia  and  Good- 
rich giilches  and  railroad  at  Twin   Bridges. 

Silver    B41W    C'ount.v 

.\NACOXDA  (Butte) — (In  Dec  10.  out- 
put from  Butte  mines  was  14.173  tons  of 
copper  and  2.';i  tons  of  zinc  ore.  Num- 
ber of  men  employed.  9979.  Tonnage  and 
operations  in  general  are  rapidly  reaching 
normal. 

NORTH  BUTTE  (Butte) — Thomas 
.Slater,  administrator  of  estate  of  John 
Slater,  brought  .suit  against  company  for 
$10,000  damages  for  loss  of  life  of  John 
Slater,  in  Granite  Mountain  abaft  fire,  on 
June    8    la.st. 

\KVAI>A 
Clarlt     County 

Gil. MCE  &  .McCoV  (Las  Vegas) — Man- 
ganese ore  recentiv  discovered.  I.t  miles 
northeast  of  here.  Being  developed  under 
bond  and  lea.se.  Ore  is  wad.  .said  to  av- 
erage over  40'^  maiiganese.  Four  beds 
exiwsed.  the  large.st  averages  10  ft.  in 
thickne.s.s.  as  .shown  l>y  churn  drilling  and 
proved  over  area  of  one  acre.  Have 
shipped  several  carloads.  Bad  roads  ham- 
pering   operations. 

YEI.UiW  I'l.NJ.;  (Goodsprings) — Pro- 
ducing about  1200  tons  zinc  concentrates 
and  .100  tons  lead  concentrates  monthl.v. 
Orebody  recently  opened  in  north  end  re- 
ported to  be  largest  yet  encountered  and 
averages  307,  zinc.  18';  lead  and  12  oz. 
silver  per  ton.  Crosscutting  from  90n-ft. 
level  to  reach  possilile  extension  within 
fio  da.vs.  New  4on-cu.ft.  Chicago  Pneu- 
matic Tool  Co.  compres.sor  installed,  also 
driltinK  equipment. 

Nye     Coiint.v 

TONOPAH  ORE  PRODT'CTIO.V  for  week 
ended  Dec.  S  was  10.206  Ions,  valued  at 
$178. (505.  comparing  with  lO.Ofil  tons,  the 
previous  week  Producers  were:  Tonopah 
BelmonL  2717  Ions;  Tonopah  Mining.  3050 
tons;  Tonopah  Extension.  2380  tons;  Jim 
Butler.  247  tons;  West  End.  1099  tons; 
MacNamara.    541    tons;    Montana.    122    tons 

TNION  AMALGAMATED  (Manhattan) 
— Resuming  development  from  bottom  or 
SOO-ft  incline  level  of  Hath  shaft.  Earl 
shaft  enlarged  and  completely  retimbered 
lo  222-ft.  (Kilnt  CoMipressnr  foimdntlon 
flnlshefl  and  building  nearly  completed. 

IVnnline  County 
(NPCON  NEVADA  (Copperfleld)— SHu- 
nted  14  miles  northwest  of  Itenn  Devel- 
oping copper  ore  and  results  reimrted 
favomhie  Crns.'KUtllng  opened  three  of 
company's  four  known  veins:  copper,  gold 
and     sliver 

NKW     ^IKMCO 
(Irani    Cnnnty 
OREEN       KING       (I^ordshurn) — Clo»e«l 
down :    mnchlnerv    will    be    sold.      Property 
proved  iinprofllable 

I.nna   Cniinl^r 
OAOR    MI.NING    CO     (Gage)— Much    nc- 
llvllv  at  old  Victoria   mine:  being  operated 
h.v    (»ul»ilBn«    men ;   over    1 50   employees   at 
rittfp  camp 


OKKIiON 

.\BBt)TT  .\.\D  WILLIAMS  (Selma)  — 
Two  stamp  mill  erected  at  this  gold  mine 
on  Illinois  river  near  Selma.     ('re  is  gold. 

OSGOOD  PLACER  (Waldo)— I.  L. 
Thom.son  made  second  payment  on  this 
placer  property,  one  mile  .south  of  Waldo. 
Preparing  for  development.  Reported  bed 
rock  carries  platinum. 

COLLARD.  MOORE  AND  COLLARD 
(Kerhv) — This  chrome  mine  near  Kerby 
making  concentrates.  Concentrator  erect- 
ed last  spring.  Shipped  over  2500  tons  and 
considerable  tonnage  in  sight. 

SOITH    I).\KOT.\ 

Lawrence    Counl.v 

GOLDEN  REWARD  (Deadwood) — Gilt 
Edge  Mine,  in  (Jalena  Di.strict.  being  pros- 
pected :  oxidized  ore  will  he  .shipped  tn 
company  plant. 

MONTEZCMA  AND  WHIZZERS  (Dead- 
wood) —  Diamond  drilling  continues  under 
direction  of  J.  T.  Milliken.  who  has  bond 
on  property  and  also  purcha.sed  Orn  Hondo 
after   doing   two   years'    development    work. 

Penninglnn     County 

BLUE  LEAD  (Hill  City) — Being  devel- 
oped by  new  owners ;  one  car  copper  ore 
shipped    to    smeltery 

GOLD  KIXG  (Rochford) — Headframe. 
shaft  house,  boilers,  compres.sor  and  hoist- 
ing engine  being  installed  to  facilitate  de- 
velopment. 

IT.VII 

.limb    Ciiiinty 

CEXTR.\L  HILL  (JIammoth) — Drifting 
started  at  3S5-ft.  depth  for  vein  found  100 
ft    above 

EUREKA  LILY  (Eureka) — Blower  be- 
ing installed  for  better  ventilation.  Drift- 
ing on  1400-ft  level.  Adjoins  Tintic 
Standard 

LEHI-TINTIC  (Eureka) — Recent  strike 
in  Hlmpire  vein  at  depth  continues.  Ship- 
ping and  milling  grade  ore  developed.  Ex- 
pected  to   begin    shipments    soon. 

IRON    BLOSSOM    (Silver   City) — Sinking 
No.    1    shaft    to    2100-ft.    level,    where   pros; 
pecting    to    be   done   on    large    scale 
tonnage    of    low-grade    ore:      "- - 


Good 
being    shipped 
to    Tintic    milling'  plant,    and    some    ore    of 
hetter   grade   also   shipped. 

DRAGON  CONSOLIDATED  (Silver 
Citv) — Continuing  heavy  shipments  of 
(iuxing  ores  as  well  as  .shipping  some 
higher  grade.  Keeping  up  development 
No  1  .shaft,  down  about  1500  ft.,  equiva- 
ent  to  about  2000  ft.  in  adjoining  Iron 
Slossom. 

CHIEF  CONSOLID.-\TED  (Eureka) — 
During  ■  quarter  ended  .Sejit  30,  large 
amount  of  development  done,  chiefly  by 
drifts  from  700-ft.  level  to  1800-ft.  Work 
was  in  old  ore  channel  with  the  exception 
of  drifts  on  1800-  and  1600-ft.  levels 
which  opened  new  ore  zone  with  good  ore 
on    botli    levels. 

TINTIC  DELAWARE  (Eureka) — Group 
of  14  claims  covering  about  280  acres  to 
be  developed  during  winter.  Equipment 
installed  and  road  built.  Auto  truck  and 
trailer  purchased.  Two  cars  of  shipping 
ore  on  dump.  Company  recently  organized 
to  operate  this  property  for  20  years 
worked  on  small  scale  by  Ekker  Bros.,  who 
retain  an  interest.  W.  D.  Rawson.  J.  T 
Hammond.  Jr..  and  J  F.  Raw.son,  inter- 
ested. 

Mall   Lake  <'niinly 

BINGHA.M  MINES  (Bingham.)  —  learn- 
ings for  first  10  months  of  1917.  including 
both  Bingham  and  Tintic  properties  were 
$747,500  as  compared  with  $310,000  for 
191fi  October  earnings  were  $28,000  as 
compared  with  $13,385  in  September 
Bingham  properties — Dalton  &  Lark  and 
Yosemlt"— earned  $9000  in  ()ctoi>er  as  com- 
pared with  $14. OBI  in  September;  Eagle  & 
Blue  Hell  (Tintic)  $7000.  as  compared  with 
deficit  ol  $3355  in  September  Victoria 
(Tintic)  estlnuited  lo  have  earned  $12,000 
during  the  month,  an  Increase  of  $934B 
over  September 

I'tah    Cniinly 

GLOBE  (American  Fork) — Working  on 
surface  strike  In  prospect  further  before 
winter  prevents  outside  work  :  will  then 
drive  tunnel  to  get  under  outcrop ;  now  In 
100  ft.  objective  iHiInt  nboul  SftO  ft.  far- 
ther      De|>th,    500   to   r.oo   ft. 

BELLERol'IIdX  (.Vmerlcnn  Fork)  — 
1,/enslng  ctimpnnv  operating  said  lo  plan 
erection  of  mill  to  treat  milling  ore.  of 
which  -said  to  be  lO.OiiO  to  12.000  tons 
blocked  out.  Ore  carries  silver,  lead, 
golil  and  small  amount  of  copper  Most  of 
ore  Is  milling  grade  Sample  of  Ibis  char- 
Bcler  successfully  run  through  Pacific  mill 


WI.>*C«)N.>*IN 
Zinr-Lead   nistrict 

UTT-THORNE  (Platteville) — Purcha.sed 
equii)ment  of  Wilson  plant,   at   Potosi. 

WISCONSI.N  ZINC  CO.  (Platteville)  — 
Shipping  from  Skinner  roaster,  at  New- 
Diggings,  over  new  spur.  13  miles  long  with 
600  ft.  of  tunnel,  connecting  with  C.  &  .N. 
W.  Ry. 

\  I.N'EGAR  HILL  (Platteville)— .\dding 
another  Pomona  power  head  pump  at  Jef- 
fer.son  mine.  Hazel  Green.  Shaft  sunk  45 
ft.  away  from  vein  and  water  required  only 
700-gal.  pump ;  since  tapping  main  water 
How  installed  1000-gal.  Pomona.  2000-gal. 
Prescott  stationary  pump,  two  vertical  cen- 
trifugal sinking  pumps  of  500  and  800  gal. 
each  and  stationary  centrifugal  oOO-gal. 
pump.  Intend  to  solve  water  problem  be- 
fore extracting  ore ;  mill  equipment  com- 
pleted. 

CANAD.t 
Itritish    Columbia 
CONSiiLIPATED  MINI.VG  AND 

SMELTING  (Trail) — Closing  of  works  by 
strike  .seriously  affects  Kootenay  district 
and  several  i>roperties  in  northern  Wash- 
ington. Plant  closed  several  weeks  ago 
when  1600  employees  walked  out.  demand- 
ing an  all-around  eight-hour  day,  which 
would   have  affected   only   350    men. 

Ontario 

.\DAN.\C  (Cobalt) — New  oreshoot  2i  in 
wide  encountered  on    400-ft.  level. 

KEORA  (South  Porcupine) — Two  veins 
respectively  S  and  20  ft.  wide  encountere<1 
in   diamond  drilling. 

KEllR  L.\KE  (Cobalt) — November  pro- 
duction was  205.000  oz..  a  slight  falling  off 
from  previous  months. 

SCHUM.ACHER  (Schumacher)  —  New- 
vein  5  ft.  wide  struck  on  600-ft.  level. 
Stated  to  carry  about  $10  ore. 

GREEN  MEEHAN  (Cobalt) — Vein.  14-in. 
wide  carr.ving  high  silver  content  stated  to 
have  been  encountered  in  shaft  at  140  ft. 

BOURKE'S  MINES  (  Bourke's  Station)  — 
Large  camp  buildings  being  erected  prepar- 
atory to  development   during  winter. 

CANADIAN  KIRKL.\ND  (Kirkland 
Lake) — Shaft  down  30  ft.  on  15-ft.  vein 
showing  mineralization.  Second  shaft  will 
be  sunk  on  another  vein. 

GENESEE  (Cobalt) — Crosscutting  being 
done  on  5oO-fl.  level :  number  of  small 
veins  caiTying  cobalt  and  low  silver  con- 
tent encountered. 

GRAZELLE  &-  HO.VER  (Kirkland  Lake) 
— Optioned  to  Temiskaming  Mining  plant 
from  North  Dome.  Porcupine,  owned  by 
Temiskaming.   will   be   installed. 

PARSON  CL.-\1MS  (Munro  Township)  — 
.\cuuired  bv  Hill  Gold  Mining  Co.  Camp 
buildings  iiut  up  and  mining  plant  being  In- 
.stalled.  Shaft  down  30  ft.  on  18-ln.  quartz 
vein  showing  gold 

BUR.NSIDE  (Kirkland  Lake) — Aladdin- 
Cobalt  acquired  this  property,  preparing  for 
development  ;  will  u.se  electrically  driven 
mining  plani.  in.stalled  one  year  ago  on 
Sylvanite   property. 

TEMISK.VMING  (Cobalt) — Will  offer 
shareholders  half  interest  in  a  Kirkland 
Ijake  gold  luoperty.  now  under  option  to 
Beaver,  at  4"c.  a  share.  Considerable  oppo- 
sition to  deal,  becau.se  no  financial  state- 
ment or  report  bv  independent  engineer  sub- 
mitted Ore  reserves  estimated  at  about 
$1,000,000  in  value. 

MKXICO 

EXPORT  TAX  O.N  MINERALS,  includ- 
ing iron  ores,  will  be  doubled  after  Jan  i. 
1918  according  to  statement  of  Rafael 
Xleto  under-secretary  to  the  Mexican  min- 
islrv  of  the  Treasury.  Also,  the  existing 
moi^atorium  will  be  raised  to  the  extent  of 
providing  for  imyment  of  interest  on  capi- 
tal. 

noi.iviA 

LLALLAGUA  (Llallagua)  —  Prodticed 
during  October.  20.500  quintals  of  71.44'; 
barrllln  :  shliiiH-d  in  October  19.710  quin- 
tals; stock  on  band  at  end  of  October. 
K293    quintals. 

KOREA 

SEOUL  MINING  <"<>.  ( Hol-Kol.  Hwnng- 
llai) — Bv  cable  reimrled.  milling  <)pera- 
lions  on  Suan  concession  reoivered  $121.- 
335   for   November 

oUIE.NTAL  CONSOLIDATED  (l^nsan) 
October  bulll<u\  amounted  lo  $120,162.  di- 
vided as  follows;  Taliowie  mill.  $S2.oB2  : 
Tarncol.  $22,010;  Maibnng.  $14,146;  Tarn- 
col  cvnnlde  plftnl.  $50,032  ;  Malliong  tube 
mill    "$1911  Milled      in      octnlier.      26.171 

tons  Still  short  of  native  labor  but  expect 
lo  have  ample  .supply  with  advent  of  cold 
weather,  as  Koreans  always  return  to 
mines  then. 
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SILVER  AND  STERLING  EXCHANGE 


StPrl- 
ing 

Silver 

Sterl- 
ini! 

Silver 

New 

Lon- 

New 

Ex- 

York, 

Ex- 

York, 

Ucc. 

change 

Cents 

Penoc 

Dec. 

change 
4  7515 

Cents 

Pence 

n 

4  7515 

85i 

42; 

17 

85J 

43 

14 

4  7515 

86J 

43S 

18 

4  7515 

85; 

41 

13 

4  7515 

851 

43      1 

19 

4  7515 

85; 

4J 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Dec 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

6 

6.25 

71 

13 

*2V, 

t88 

&6 

@6.30 

@,75 

6: 

6.25 

71 

14 

*23J 

t88 

®5 

@6.30 

@75 

6 

6.25 

7j 

15 

*235 

t88 

@6 

(516.30 

(575 

6 

6  25 

7  35 

17 

*23J 

t88 

@)5 

@6.30 

(517.45 

61 

6  25 

7  35 

18 

*235 

t88 

('86; 

(5,6.  30 

@7  40 
7  35 

19 

*235 

t88 

@6| 

6.25 

(§17.40 

tNo 


nal- 


*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherem  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  njarkets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.03  to  0.1  Or. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote^New  York  price  at  1 7. 5c. 
per  1001b.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  1 00  lb. 
are:  St.  Louis-New  York  t7e.:  St.  Louis-Chicago. 
6.3c.;  St.  Louis-Pittsburgh.  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
l.vtic 

Dec. 

Spot 

3  Mos. 

Spot 

3  Mos. 

Spot 

Spot 

13 

no 

no 

125 

300 

2955 

30', 

54 

14 

no 

no 

125 

.Wli 

295.J 

ill! 

54 

15 

17 

no 

no 

125 

304 

297 

30.! 

54 

18 

no 

no 

125 

304S 

297 

30! 

54 

19 

no 

no 

125 

309 

298', 

305 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  .Ml  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  .\merican  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchangeat$4.7515.  £30J  =  64696c.;  £54  =  11.4545c.; 
£120  =  25. 4544c.;  £137  =  29.0605c.;  £240  =  50. 9089c. 
Variations,  £1  =0.21 2 1205c. 


Metal   Markets 

>EW    YORK — Dee.    19 

More  business  was  done  in  copper  this 
week  than  in  anything  else,  lead  and  zinc 
being  e.specially  dull.  The  situation  of  tin 
was  unchanKed.  but  some  people  thought 
they   could    discern   signs   of   amelioration. 

Copper — The  chief  event  of  the  week  was 
the  meeting  of  the  copper  producers  in 
Washington    on    Dec.     1-1    at    the    invitation 


of  the  War  Industries  Board,  which  con- 
ducted a  hearing  having  in  view  the  terms 
on  which  the  (government  will  buy  copper 
after  the  end  of  January.  Strong  repre- 
sentations were  made  by  the  smaller  pro- 
ducers, and  by  some  of  the  larger  producers, 
that  the  present  price  is  not  sufficiently 
high  to  develop  the  maximum  production. 
The  War  Industries  Board  postponed  fur- 
ther consideration  of  the  matter.  The 
general  feeling  among  producers  is  that  the 
present  price  for  copper  will  at  least  be 
maintained,  and  that  the  price  may  po.ssibly 
be   raised   to   35c. 

Another  intportant  event  of  the  week  was 
the  increase  in  business  with  consumers 
for  copper  to  be  delivered  after  January, 
this  business  having  now  attained  propor- 
tions that  is  represented  by  round  millions 
of  pounds.  There  were  increased  trans- 
actions this  week,  including  individual  con- 
tracts of  several  millions  of  pounds  each. 
This  business  was  done  for  F"ebruarv-March 
delivery,  at  a  flat  price  of  23ic.,  ca.sh. 
New    York,   without   guarantee. 

Copper  Sheets  are  quoted  at  31Jc.  per 
lb.,  f.o.b.  mill,  for  hot  rolled,  and  Ic.  higher 
for  cold  rolled.  Copper  wire  is  quoted  at 
26@27c.,  f.o.b.  mill,  carload  lots. 

Tin — We  continue  to  quote  this  market 
nominally  at  88c.  That  price  would  be 
paid,  but  no  business  was  reported.  There 
%vere  indications  of  more  permits  being 
issued  from  London  which  would  ease  the 
situation    later  on. 

Lead — Lead  producers,  including  both  re- 
finers and  representatives  of  the  mining 
industries  of  the  West,  met  the  War  In- 
dustries Board,  by  invitation,  in  Wash- 
ington, on  Dec.  17,  to  discuss  the  matter  of 
fixing  a  maximum  price  for  lead.  After 
considerable  discussion,  it  was  decided  by 
the  War  Industries  Board  not  to  fix  any 
minimum  price,  hut  to  let  this  market  alone 

The  lead  market  this  week  was  very 
dull,  transactions  being  smaller  than  dur- 
ing any  week  for  a  long  time.  There  was. 
perhaps,  a  little  more  inquiry  for  lead  to 
be  delivered  in  January,  but  this  did  not 
express  itself  in  business,  although  it  mav 
do  so  later.  Owing  to  freight  delays,  lead 
on  the  spot  in  New  York  is  fetching  .some 
premium,  but  this  pertains  only  to  relative- 


I.v    trifling    business. 

Zinc — This  market  was  again  very  dull, 
and  was  a  little  weaker  in  tone.  Toward 
the  close,  common  spelter  was  easily  ob- 
tainable at  7§c  Brass  .special  was  al.so 
a  drug  on  the  market,  metal  guaranteed 
not  to  run  over  n.6'%.  lead  and  0.04%  iron 
being  offered  at  7§c.  in  the  early  part  of 
the  week.  High  grade  intermediate  could 
be    bought    at    lOTiilOJc. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
ino  lb.  f.o.b.  Peru,  le.ss  8-;;   discount. 

Other    Metals 

.Vluminum — This  market  continues  dull, 
though  there  is  slightly  greater  inquiry. 
No.  1  ingots  are  offered  at  3fi(fi)37c.  per 
lb..  New  York. 

Antimony — Spot  was  a  shade  weaker. 
We  quote  15c.  We  quote  futures  at  13  5® 
14Jc.,  c.i.f.,  in  bond.  There  are  fair  stocks 
m  the  market  but  little  demand,  wherefore 
conditions  of  production  in  China  do  not 
at    present    affect    the    market    seriously. 

Bismutli — Unchanged  at  $3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.50 
TO  1.75    per   lb.,    depending  on    the    quantity. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  Ih.  for  electrolytic. 

Quicksilver — The  major  market  continues 
at  $115,  which  we  quote,  though  sales  of 
small  lots  of  spot  ^vere  reported  as  high 
as  $122(5)125.  Spot  stocks  in  this  market 
were  practically  exhausted.  San  Francisco 
reports,    by  telegraph.    $112. 

Gold,  Silver  and   Platinum 

Gold — Gold  coin  in  the  Treasury  on  Dec. 
1,  1917,  was  $3,040,472,040.  comparing  with 
$2,741,669,491  in  1916;  held  in  Trea.sury 
as  assets  of  Government  against  banknotes. 
$1,192,279,247,  comparing  with  $255,669,836 
in     1916;     held     by     Federal     Reserve     Bank 


against      note      issues,      $389,210,005;      gold 
money    in    circulation,    $1,065,170,819. 

Silver — This  market  has  remained  very 
steady  during  the  la.st  week.  Moderate 
amounts  only  of  silver  are  going  to  London. 
The  bulk  of  the  bullion  has  been  consigned 
this  year  to  the  Fast  via  San  Francisco. 
Bxportations  from  that  port  for  the  Calen- 
dar year  1917  .so  far  have  been  about  25.- 
noO.OOO    ounces. 

Mexican  dollars  at  New  York :  Dec.  13. 
66c.:  14,  67c.;  15.  67c.:  17.  67c.:  18,  67c.; 
19.    67c. 

Platinum — Unchanged    at    $103ffi'105. 

Palladium — Strong    at    $130. 

Zinc  and  Lead  Ore  Markets 

■loplin,  Mo..  Dec.  15 — Blende,  per  ton. 
high,  $71.80;  basis  60';  Zn,  premium  $70: 
medium  to  low.  $60^50;  calamine,  per  ton 
40',,  Zn,  $3515138.  average  selling  price, 
all   grades  of   zinc.    $54.74    per    ton. 

Lead,  high,  $79.80;  basis  80''r  Pb.  $75(5> 
80  ;  average  selling  price,  all  grades  of 
lead,    $73.69    per    ton. 

Shipments  the  fortnight:  Blende,  10,438; 
calamine,  852;  lead,  2469  tons;  value,  all 
ores   the  fortnight,   $811,020. 

Snow  fell  to  a  depth  of  14  in.  Friday  of 
last  week  and.  accompanied  by  zero 
weather,  tied  up  electric  interurban  service 
and  most  of  the  mines  three  to  four  days. 
The  severity  is  unprecedented  at  this  .sea- 
son of  the  year.  Many  of  the  mines  are 
onl.v  getting  free  from  the  deluge  of  snow  ; 
hauling  was  light  during  the  last  week, 
and  for  this  reason  the  report  is  given  for 
the  fortnight. 

Platteville,  Wis.,  Dec.  I.> — Blende,  basis 
60';  Zn.  unchanged  at  $75  base  for  pre- 
mium grade  down  to  $57  base  for  second 
grade.  Lead  ore,  basis  80',;  Pb,  $75  per 
ton.  .Shipments  reported  for  the  week  are 
3470  tons  of  zinc  ore.  192  tons  of  lead  ore. 
and  332  tons  of  sulphur  ore.  For  the  vear 
to  date  the  figures  are:  141.498  tons  of 
zinc  ore.  0881  tons  of  lead  ore.  and  27.337 
tons  of  sulphur  ore.  Shipped  during  the 
week  to  separating  plants,  3249  tons  of  zinc 
ore. 

Other  Ores 

^lanffanesp  Ore — Metallurgical  ore  con- 
tinued to  be  quoted  at  $1.20  per  unit. 

Molybdenum  Ore — There  was  consider 
able  demand  and  sales  were  made  at  $2.2.5 
1512.30  per  lb.  of  molybdenum  sulphide  on 
the  basis  of  90',;.  There  is  reported  to  be 
a  large  inquiry  in  the  market  from  a  steel 
maker. 

Pyrites — Spanish  lump  is  now  quoted  at 
15c.  per  unit,  on  basis  of  10s.  ocean  freight, 
buyer  to  pay  excess  freight  and  war  risk, 
except  that  concession  of  2o;  of  war  risk 
is  allowed.  However,  a  small  lot  of  Spanish 
lump  ore  was  recently  sold  on  a  basis  of 
15Jc.  Ocean  rates  remain  at  35s.  for 
Northern,  40s.  for  Southern  and  42s.  6d.  for 
Gulf  ports,  but  recent  charters  have  ex- 
ceeded   these   rates   in   several    instances. 

Prospect  of  Government  red  tape  in  dis- 
tribution and  allotment  of  Spanish  pyrites 
is  worrying  importers. 

Tungsten  Ore — Considerable  business  was 
done  in  both  wolframite  and  scheelite.  We 
quote  scheelite  at  $26  per  unit.  The  quo- 
tation for  wolframite  is  wholly  a  matter  of 
grade.  Ore  of  65';  grade,  free  from  im- 
purities, realized  $25.  while  ore  of  64';?; 
containing  3'";  S  fetched  $24.  Other  ores 
were  sold   at   $22'?/* 24. 

Charles  Hardy,  under  date  of  Dec.  18, 
reports    as    follows: 

"Wolframite  according  to  quality  ranged 
from  $22(5124  a  unit  and  .scheelite  was 
again  sold  at  $26.  Of  late.  South  .\merica 
has  shipped  larger  quantities  of  .scheelite 
of  an  excellent  quality,  free  from  all  im- 
purities and  the  late  arrivals  have  all  been 
well  above  70',;.  .-V  premium  has  been 
paid  for  this  grade  of  ore.  .\t  a  meeting 
held  yesterday  by  the  .American  Iron  and 
Steel  In.stitute  arrangement  was  entered 
into  whereby  tungsten  will  be  subject  to 
the  same  regulations  as  are  now  applying 
to  tin  and  all  consignments  will  in  future 
have  to  be  shipped  to  the  order  of  the 
American  Steel  and  Iron  Institute,  with 
modification  to   the  importer.     By  so  doine; 
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the  Oovernment  will  have  control  of  the 
imports  and  the  importer  will  have  facili- 
ties in  getting  his  lecense  grranted  so  much 
quicker.  The  new  arrangement  covers  not 
only  tungsten,  but  practically  all  ores  that 
are  regularly  imported  from  abroad  into 
this  country.'* 

Iron  Trade  Review 

NEW    YORK — Dec.    19 

The  handicaps  on  pig  iron  and  steel  pro- 
duction have  been  increased  in  the  last 
week  bv  heavy  snows  in  the  East  and 
Central  '  West,  'causing  fresh  shortages  in 
coal  and  coke.  The  week's  steel  output  in 
the  Youngstown  district,  sa.vs  "Iron  .\ge." 
has  been  only  about  half  of  the  capacity: 
at  Cleveland  the  American  Steel  &  Wire 
Co.'s  plants  were  closed  down  for  nine 
days :  in  eastern  Pennsylvania  five  fur- 
naces were  banked  ;  2"  were  banked  early 
this  week  at  Pittsburgh  and  in  the  two 
valleys:  and  throughout  the  country  the 
coal  situation  of  iron  and  steel  works  ha-s 
been   either   worse   or   unimproved. 

At  Chicago  the  shortage  of  coal  and 
coke  is  cutting  down  the  production  of 
some  companies,  while  all  are  worried  by 
the  smaliness  of  the  mt-u-gin  of  safety.  Si.K 
bla-st  furnaces  of  the  Illinois  Steel  Co.  are 
banked  and  one  furnace  and  one  mill  of  the 
Wisconsin  Steel  Co.  arc  idle.  One  new 
South  Chicago  stack  of  the  JIark  Mfg.  Co 
will  go  in  blast  early  in   1318. 

Following  the  Federal  Trade  Commis- 
sion's cost  conference  with  iron  and  steel 
companies  at  Washington  on  Friday,  at 
which  the  October  increases  in  production 
cost  were  emphasized,  the  impression  has 
gained  strength  that  no  important  revision 
of  existing  price  schedules  will  be  made 
ork  Jan.  1.  The  steel  manufacturers'  com- 
mittee met  in  New  York.  Dec.  19.  and  a 
meeting  with  the  War  Industries  Board  at 
Washington   is  expected   to   be   held   soon. 

Work  has  stopi)ed  on  Russian  locomo- 
tives and  many  of  those  already  built  but 
not  shipped  may  yet  be  converted  for  use 
at  home.  A  large  program  of  locomotives 
and  car  building  for  domestic  roads,  under 
Government   auspices,   is  being  worked  out. 

General  export  business  is  at  a  low  ebb. 
Harassed  b.v  priority  intei^erence  at  mills, 
by  the  scarcity  of  ocean-vessel  space,  by 
delays  and  refusals  of  cars  and  by  fre- 
f|Uent  changes  in  regulations,  exports  are 
under  pressure  from  buyers  abrf»ad  who 
try  for  the  agreed  price  scales.  The  out- 
look until  after  the  war  or  until  Govern- 
ment demand  is  more  accurately  measur- 
ai>le  is  for  thin  picking  in  exports.  One 
succe.ssful  release  of  plates  covers  1500 
tons  for  France,  done  at  4.75c.  A  French 
railroad  is  willing  to  pay  5c.  at  mill  for 
300   tons 

The  volume  of  structural  steel  business 
for  shipbuilding  and  other  Government 
needs  is  surprising  In  view  of  the  almost 
total  absence  of  private  building  work.  The 
Bridge  Builders  and  Structural  Society 
reports  138.500  tons  of  shop  capacity  put 
under  contract  in  N'ovember.  more  than  in 
any  other  month  this  year. 

An  example  of  the  large  tonnage  called 
for  at  private  works  on  Government  ac- 
count is  4000  tons  just  let  for  a  new  ord- 
nance plant  at  Alliance.  Ohio.  Later  build- 
ing at  the  same  place  will  refjuire  3*100  tons. 
The  leading  fabricator  will  be  busy  for  most 
of  next  year  on  work  already  In  hand, 
much   of  it   for  shlpvards. 

Sheet-bar  and  billet  buying  has  quieted 
down,  chiefly  because  so  llltl"  steel  can  be 
had.  Some  sheet  mills  have  b*^n  unable  to 
contract  for  bars,  but  are  taking  what  they 
can    get    ffDm    week    to    week. 

PlK-lmn  consumers  feel  the  situation 
tightening  ui>on  them.  Central  Western 
steel  companies  find  it  hard  to  get  iron  In 
the  market  to  make  up  their  shortages,  but 
It  Is  known  that  one  of  them  recently  closed 
for  22.000  Ions  of  basic  Iron.  Forge-Iron 
sales  of  15.000  to  20.'iftO  tons  are  reported 
at  Pittsburgh.  In  the  Fast,  wher*  activity 
haj<  been  greatest,  tha  week  has  been  the 
quietest   In  a  l'>ng  time. 

Pig-Iron  producers  are  now  n-porting 
each  week  to  the  Government,  giving  full 
data  as  to  sales,  produitlnn.  destination  of 
shipments  and  stork  on  hand.  This  servcB 
to  check  up  priority  onlers,  which  every 
week  seem  to  he  covering  a  larger  prot>or- 
lion    of    the    output 

All  ImiK.rts  of  ferroalloys  or  of  their 
ore*,  bv  nrrangemenl  between  the  War 
Trade    Board    hti'I    lmt>"rflng    lntere.><ls.    will 

he  handled  <■■-  •'■     > ' T-on  and  Sleel 

Instllute        I  '.la    mefting 

In     New     >■  lilan    being 

Identical  »i'  I  In  theca.se 

of   pig    tin  ..|iort»    have 

dwindled  to  I    ,1   the  same 

limn     dom'  ''      declined 

There    Is    ii    !  io    frtmi    the 

proposal  of  11..    •.■... i-.  commandeer 

ves.sels  thiU,  have  been  <le|>eii(led  on  to  bring 
Bmxillan   nmnganeoe  oro  to   this  country. 
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55 
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85 
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MlamU'opper 

Natl  I.cad.  pom 

25  i 

National  l.«ad,  pf .  . 

9s; 

16! 

51 
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J' 
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H' 
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12 

r.  S  steel,  com 

82  i 
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43 
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•  Bid  prices. 
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MONTHLY 
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Tin  Dredging  in  Portugal 

By  FREDERICK  W.  FOOTE*  and  RASTUS  S.  RANSOM,  jR.f 


The  description  of  a  successful  American  opera- 
tion in  Portugal.  The  dredge  is  operated  by  elec- 
tricity generated  by  a  icood-b urning  power  plant. 
Electro-magnetic  treatment  of  dredge  product  to 
remove  ilmenite  gives  a  first-grade  product  con- 
taining 7U'^x   tin. 

THE  Portuguese  American  Tin  Co.  has  been  suc- 
cessfully operating  a  dredge  for  four  years  at 
Guia,  Portugal.  Controlling  stock  in  the  company 
is  held  by  Californians,  who  also  have  extensive  wine 
interests  in  Portugal,  and  the  dredging  operations  are 
carried  on  by  gold  dredgers  from  Oroville,  Calif.  The 
tin  deposit  occurs  in  a  broad  valley  on  the  eastern  side 
of  the  Sierra  Estrella  Mountains  in  the  east-central  part 
of  Portugal.     The  deposit   is   several  hundred  meters 


that  does  not  fall  into  the  trommel  is  caught  in  a  hopper 
and  passes  to  a  sluice  on  the  lower  deck.  The  undersize 
from  the  trommel  is  split  between  eight  sluices,  each 
33  cm.  wide  and  15  cm.  deep,  which  run  the  full  length 
of  the  dredge  and  extend  about  4  m.  over  the  stern. 
These  sluices  are  provided  with  removable  iron  riffles 
built  in  sections  of  seven  riffles.  Is  in.  deep  and  21  in. 
apart.  In  ordinary  operations  only  six  sluices  are  in  con- 
stant use,  the  two  others  being  in  process  of  cleaning. 
When  a  sluice  is  clean  it  is  "cut  in"  and  another  "cut 
out"  to  be  cleaned.  The  material  from  the  sluices  is 
shoveled  into  a  hopper  and  passes  to  a  second  smaller 
trommel  with  ]  in.  and  2]  mm.  screens.  The  difference 
in  units  is  caused  by  the  fact  that  the  dredge  was  built 
in  England  and  replacements  have  been  made  on  the 
Continent,  where  the  metric  system  prevails,  the  nearest 
metrical  equivalent  being  adopted.  The  sized  material 
is  then  jigged  in  Harz  jigs,  and  the  jig  product  is  car- 
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wide,  and  continues  for  a  distance  of  4  km.  in  lengta. 
The  actual  veins  from  which  the  occurrence  was  derived 
have  not  been  proved,  but  numerous  lodes  in  the  neigh- 
boring mountains  are  assumed  to  be  the  source. 

In  working  the  deposit,  an  all-steel  dredge  designed 
by  H.  G.  Peake  and  built  by  Fraser  &  Chalmers,  Ltd., 
is  used.  This  dredge  has  4-cu.ft.  buckets  having  a  dig- 
ging capacity  of  80  to  90  cu.yd.  per  hour,  a  treatment 
capacity  of  40  to  50  cu.yd.  per  hour  and  can  dig  to  a 
depth  of  24  ft.  Recovery  of  the  tin  is  accomplished  in 
the  following  manner: 

The  buckets  empty  into  a  large  revolving  trommel 
with  ^-in.  round  holes.  The  oversize  is  carried  to  the 
stem  of  the  dredge  by  a  traveling  belt.     Any  material 


•Mining  engineer,  80   Broadway,  New  York. 
tMetallurgical  engineer,  James  Ore  Concentrator  Co.,  Newai-k, 
New  Jersey. 


ried  ashore  and  washed  by  the  native  method,  which 
consists  of  emptying  the  material  into  a  deep  and  slight- 
ly inclined  launder  through  which  a  strong  current  of 
water  is  flowing.  The  mineral  is  mi.xed  by  hand  against 
the  flow  of  water,  and  the  fines  are  lost. 

It  would  seen  that  the  method  of  treatment  could  be 
improved  by  discarding  the  sluices  and  replacing  them 
with  tables,  for  first  cost  should  be  small  compared  to 
the  additional  saving  that  would  result.  Considerable 
experience  with  the  native  method,  as  applied  to  tung- 
sten ores,  demonstrates  the  losses  involved  by  that  sys- 
tem of  treatment.  Another  improvement  not  involving 
large  first  cost  would  be  to  screen  out  all  the  material 
through  Ij-mm.  impact  screen  and  sluice  only  the  plus 
ll-mm.  size,  treating  the  minus  li-mm.  size  on  tables. 
The  dredge  would  be  able  to  handle  more  material,  the 
losses  in  fines  would  be  less  and  sluicing  more  efficient. 
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The  company  does  not  employ  a  chemist  so  it  is  im- 
possible to  give  figures  as  to  the  grade  of  material 
treated  and  percentage  of  recovery. 

The  dredge  is  electrically  operated,  power  being  sup- 
plied from  a  plant  owned  by  the  company  at  Belmonte, 
13  km.  distant,  and  transmitted  over  its  own  power  line 
to  the  dredge.  The  company's  offices,  machine  shop, 
garage,  etc.,  are  situated  near  the  dredge.  The  town  of 
Belmonte  is  on  the  railroad,  350  km.  from  Lisbon,  and 
affords  a  convenient  means  for  bringing  in  fuel  and 
shipping  out  tin  concentrates.  The  power  installation 
consists  of  a  Babcock  &  Wilcox  horizontal  boiler  that 


house,  containing  offices  downstairs  and  a  bunk  house 
upstairs,  is  provided  in  addition  to  the  manager's  house 
and  garage.  The  company  has  supplied  an  auto  truck, 
two  automobiles  and  two  motor  cycles.  Estimates  in- 
dicate sufficient  material  to  last  about  four  years  and  no 
further  operating  difficulties  should  be  encountered. 

In  1914  the  production  of  tin  concentrates  was  172.29 
metric  tons  averaging  08''c  Sn.  In  November,  1917,  the 
company  was  producing  about  60  metric  tons  of  74''^ 
concentrates  a  month.  The  1914  production  was  ob- 
tained from  the  treatment  of  169,577  cu.m.  of  alluvium 
or  the  recovery  of   1.01  kg.  per  cu.m.     The  following 
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supplies  steam  to  a  direct-connected  turbine  generator 
set  made  by  Eraser  &  Chalmers.  This  operates  at  3600 
r.p.m.  and  generates  315  kv.-a.  at  6600  volts  and  60 
cycles.  On  shore  the  current  is  stepped  down  to  440 
volts  and  used  in  separate  motors  as  follows:  75  hp. 
for  the  digging  ladder,  25  hp.  for  the  jigs  and  screens, 
85  hp.  for  the  pumps  and  15  hp.  for  the  side  lines,  by 
means  of  which  the  boat  is  moved. 

The  price  of  coal  has  reached  a  prohibitive  figure  in 
Portugal  ($66  U.  S.  Cy.  per  ton)  and  it  is  practically  im- 
possible to  obtain  it,  so  wood  is  used  as  fuel  at  present. 
Some  wood  is  supplied  locally,  being  brought  in  by  bull 
carta  and  pack  trains,  and  .some  is  shipped  in  by  rail 
often  coming  from  as  great  a  distance  as  100  kilometers. 

The  finishing  plant  for  producing  the  final  tin  con- 
centrates is  in  a  building  adjacent  to  the  power  plant. 
Waste  gasses  from  the  lioilers  pass  through  a  horizontal 
chamber  above  which  is  a  sheet-iron  plate  on  which  the 
product  from  the  hand  washing  plant  is  dried.  The 
dried  product  is  then  fed  to  a  Wetherill  magnetic  sepa- 
rator to  remove  ilmenite  from  the  cassiterite.  This 
machine  makes  a  good  separation  and  produces  a  75''r 
grade  of  tin  which  is  sacked  and  shipped  from  Bel- 
monte. The  ilmenite  is  stacked  in  a  waste  pile  await- 
ing a  possible  market. 

The  company  maintains  an  American  staff  of  man- 
ager, superintendent,  one  dredge  master,  three  shift 
bos.'«es,  three  winchmen  and  a  bookkeeper.     A  company 
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wage  scale  was  in  effect  during  1914.  Superintendent 
1500$000,'  engineer  1200$000,  bookkeeper  480$000, 
guard  146$000  a  year.  Native  employees  receive:  Car- 
penters 1$070  a  day,  blacksmiths  0$900  a  day,  laborers 
0$400  a  day,  and  women  0$240  a  day. 


Manganese  Ore  Movement 

During  nine  months  ended  Sept.  30,  14  states  shipped' 
70,225  tons  of  manganese  ore  containing  40''c  or  more 
Mn.  and  380,169  tons  of  15-40':r.  Seven  states  shipped 
424,438  tons  containing  5-15'^r  manganese. 

Manganese  ore  imports  into  the  United  States  in 
September  were  36,755  gross  tons,  the  lowest  for  any 
month  this  year  except  April.  For  the  nine  months 
ended  Sept.  30,  the  total  imports  were  469.222  tons  in 
1916,  and  494.6.33  tons  in  1917;  an  incroa.se  of  25,411 
tons.  The  total  this  year  was  sufficient  to  make  about 
180,000  tons  of  80"^,    ferromanganese. 

Manganese  ore  exports  from  Brazil  for  the  half-year 
ended  June  30  are  officially  reported  at  245.088  gross 
tons,  against  240,090  tons  in  the  first  half  of  1916;  102,- 
870  tons  in  1915;  88,500  in  1914  and  46,900  tons  in  1913. 


"Thp  ilollnr  sign  (t)  In  PortuuBl  Ih 
cudo"  and  Die  "rein."  as  RIBOii  rrndu  flv 
escudo  WBi>  In  November  worth  nl>oul  lOi 

•U.   S,   GeoloKlcnl   Sur\-cy  eotlmates. 


rrltlrn  hptwpen  the  "e»- 
■  psoudos.  SOO  rein.  The 
.  par  being  one  dollar. 
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Sampling  of  Mine  Floors 


By  albert  G.  WOLF* 


Floor  sampling  presents  many  working  diffi- 
culties which  increase  ivith  the  wetness  of  the 
mine.  Large  floivs  of  water  may  be  temporarily 
diverted  from-  sample  cuts  by  ditches,  pipes, 
flumes  and  small  dams,  and  seepage  into  sample 
cuts  lessened  by  trenching  through  loose  floor 
material,  assisted  by  bailing  in  adjacent  trenches 
above  stream.  Floor  sampling  should  be  avoided 
where  roof  or  ivall  sampling  is  possible,  although 
a  few  floor  samples  should  be  taken  for  inspec- 
tion purposes. 

SAMPLING  mine  floors  is  hard  and  unpleasant 
work,  and  because  of  inaccuracies  involved,  is  to  be 
avoided  where  the  necessary  samples  can  be  ob- 
tained from  the  walls  or  roof.  In  floor  sampling  it  is 
difficult  to  catch  all  the  fines  and  keep  the  sample  free 
from  mud  or  other  floor  material,  to  which  is  added 
the  impossibility  of  inspecting  the  vein  carefully  before 
sampling  without,  in  some  cases,  a  prohibitive  amount 
of  preliminary  work.  Further  difficulties  not  involved 
in  sampling  walls  or  roof  are :  Diversion  of  water  flow, 
removal  of  loose  floor  material,  tearing  up  and  relaying 
of  track,  and  sometimes  the  additional  hardships  at- 
tendant on  the  necessity  of  doing  the  work  without  in- 
terference with  regular  mine  operations. 

Conditions  Where  Floor  Sampling  Is  Necessary 

Sometimes,  however,  it  is  absolutely  necessary  to 
sample  mine  floors ;  for  example,  on  a  level  where  the 
ore  is  stoped  out  above;  where  the  drift  is  tightly  tim- 
bered ;  in  the  floors  of  underhand  stopes ;  in  the  bottoms 
of  winzes  and  shafts,  and  on  outcrops.  As  to  the 
probability  of  inaccurate  results,  this  disadvantage  is 
counterbalanced  somewhat  by  the  fact  that  generally 
the  samples  are  taken  from  places  in  the  mine  where 
only  "probable  ore"  could  be  estimated,  and  not  "proved 
ore,"  "positive  ore,"  or  "ore  blocked  out,"  and  due 
allowance  must  be  made  in  basing  any  estimate  upon 
such  samples. 

Workings  to  be  sampled  may  be  classified  under  two 
heads,  dry  and  wet.  The  difficulties  and  inaccuracies 
involved  in  the  latter  are  much  greater  than  in  dry 
mines.  By  the  term  "sampling,"  is  meant  cutting  the 
ore  by  hammer  and  moil. 

In  dry  mines,  the  chief  difficulties  are  those  arising 
from  catching  flying  sample  particles,  removing  track 
and  loose  floor  material  and,  in  a  mine  in  operation, 
conducting  the  floor  sampling  without  interfering  with 
regular  work.  The  only  chances  for  error  involved  in 
sampling  a  dry  floor  are  in  catching  all  the  flying 
particles,  gathering  the  fines  from  the  bottom  of  the 
cut,  and  preventing  extraneous  floor  material  from  roll- 
ing into  it.  Catching  flying  particles  is  not  nearly  so 
difficult  in  roof  or  wall  sampling,  as  the  particles  fly 
in  a  general  downward  direction  and  can  be  caught  in 
a  box  or  canvas  basket  held  close  to  the  point  of  cutting, 
or  by  a  large  canvas  spread  on  the  floor;  although  with 
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the  best  precautions  many  pieces  fly  astray.  In  sam- 
pling floors,  the  chips  fly  upward  and  outward  in  every 
direction.  To  catch  these,  it  is  best  to  place  one  canvas 
across  the  line  of  cut,  just  ahead  of  the  point  of  cut- 
ting, and  one  on  each  side  of  the  cut.  If  a  deep  pre- 
paratory trench  has  to  be  cut  through  loose  muck  on 
the  floor,  it  should  be  made  wide  enough  to  keep  ex- 
traneous material  from  rolling  into  the  sample  groove, 
and  the  canvas  should  be  pressed  down  into  the  trench 
ahead  of  the  point  of  cutting.  A  box  held  a  foot  or  so 
above  th3  moil  and  just  ahead  of  that  point,  will  act 
as  a  baffle,  preventing  the  particles  from  flying  too  far 
and  causing  them  to  fall  back  upon  the  canvas.  When 
one-half  the  sample  has  been  taken,  the  canvas  should 
be  laid  on  the  other  side,  and  the  second  half  of  the 
cut  made,  always  keeping  the  canvas  close  up  to  the 
point  of  cutting.  A  stiff'  brush  will  be  necessary  to  aid 
in  gathering  up  all  the  fines. 

Water  Control  in  Floor  Sampling 

In  addition  to  the  difficulties  already  enumerated,  in 
wet  mines  mud  and  water  must  be  overcome.  In  the 
first  place,  the  main  flow  of  water  must  be  bypassed, 
so  as  to  make  sampling  at  all  possible,  and  secondly, 
seepage  must  be  minimized  in  order  not  to  contaminate 
the  sample  with   mud. 

Obviously,  in  sampling  the  floor  of  a  wet  mine,  hand- 
ling the  water  is  the  chief  problem,  and  the  accuracy 
of  the  work  will  depend  upon  the  precautions  taken. 
In  the  preliminary  sampling  of  a  small  property,  it 
would  be  too  costly  to  take  all  the  precautions  that 
might  be  enumerated.  In  such  a  case,  where  the  vein 
is  narrower  than  the  drift,  the  water  can  be  run  through 
a  ditch  at  one  side  of  the  drift,  or  if  the  vein  is  too 
wide  to  permit  this,  the  water  can  be  passed  across 
each  trench  in  the  loose  floor  muck  by  means  of  a 
launder  or  piece  of  air  pipe  a  few  feet  in  length.  In 
this  way,  by  bailing  out  the  seepage  a  few  times  while 
moiling  is  in  progress,  it  is  possible  to  get  a  sample  with 
the  least  expenditure  of  time  and  effort.  The  sample, 
it  is  true,  will  be  somewhat  subject  to  inaccuracies, 
either  on  account  of  mud  carried  into  the  cuttings,  or, 
if  the  cuttings  are  washed  free  from  mud,  by  the  loss 
of  fines.  This  is  a  makeshift  method,  and  justifiable 
only  on  a  preliminary  examination  where  the  necessity 
for  greatest  accuracy  does  not  warrant  expenditure 
of  more  time  and  money. 

In  more  important  examinations,  greater  care  must 
be  taken.  If  the  water  in  a  drift  comes  from  one  or 
a  few  chief  sources,  down  certain  raises  or  chutes,  for 
example,  it  can  be  carried  past  the  working  point  in 
launders  or  pipes.  If  this  is  done  a  day  or  so  before 
the  sampling  is  started,  the  loose  floor  material  will 
have  drained  to  such  an  extent  that  seepage  into  the 
trenches  will  be  little.  On  the  other  hand,  if  the  water 
comes  from  a  general  percolation  through  the  vein,  the 
use  of  dams  must  be  resorted  to  in  order  to  collect  it, 
and  launders  or  pipe  used  to  carry  off  the  water  from 
behind  the  dams.  If  a  level  is  extremely  wet,  a  dam 
will  have  to  be  built  for  each  short  length  of  drift 
sampled.     For  example,  beginning  at  the  lowest  point 
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of  a  level  which  would  be  (or  .should  he1  where  it 
connects  with  a  shaft,  crosscut,  or  other  main  working, 
a  dam  should  be  built  across  the  drift  about  100  ft. 
distant.  This  dam  can  be  easily  made  with  a  couple 
of  2  X  12-in.  planks,  superimposed  edgewise,  and  fitting 
snugly  against  the  floor  and  walls.  It  should  be  made 
as  nearly  water-tight  as  possible  by  calking,  or  tamped 
with  clay,  cement,  talc  or  any  fine-grained  impervious 
material.  The  launder  or  pipe  should  lead  from  the 
upper  half.  The  dam  should  be  only  high  enough  to 
give  a  slight  grade  to  the  launder  with  enough  elevation 
tc  carry  it  over  irregularities  in  the  floor.  If  the  dam 
is  too  high,  the  hydraulic  pressure  will  be  such  as  to 
cause  water  to  leak  through  so  crude  a  .structure. 

With  the  dam  in  place,  the  main  flow  of  water  is 
cut  off,  and  trench  digging  and  sample  cutting  can 
proceed.  If  the  inflow  of  water  along  the  vein  is  large, 
it  may  be  necessar\-  to  have  the  dam  quite  close  to  the 
point  of  cutting,  for  otherwise  the  trench  may  fill  with 
water  so  fast  as  to  require  constant  bailing.  The 
seepage  into  a  trench  may  sometimes  be  greatly  lessened 
by  digging  auxiliary-  trenches  above  the  sample  trench, 
and  bailing  from  them.  In  some  cases,  the  removal  of 
all  loose  floor  material,  instead  of  just  digging  trencher, 
may  be  necessary  to  prevent  too  great  an  infiltration  of 
mud  into  the  sample  cut. 

CoMPARATi\'E  Advantages  of  Pipe  and  Flume 

The  methods  of  conducting  water  flow  are  by  pipe 
and  flume.  Each  system  possesses  advantages  not  to 
be  found  in  the  other,  the  greatest  advantage  being  in 
favor  of  the  flume,  especially  under  certain  conditions. 
which  will  be  described.  Light,  galvanized-iron  air  pipe 
is  easier  to  handle  and  put  together,  and  in  a  straight 
drift  with  no  branch  openings  conducting  tributary 
water,  is  to  be  preferred  to  a  flume,  if  the  material  is 
immediately  available.  The  flume,  while  heavier  than 
the  pipe,  and  more  trouble  to  put  together,  has  the 
following  advantages:  It  can  be  cut  up  into  short 
lengths  in  order  to  make  turns;  it  is  open  at  the  top  and 
can  be  bailed  into,  which  is  a  great  advantage  when 
more  than  one  cut  is  being  made  at  the  same  time,  as 
the  bailed  water  is  conducted  away  instead  of  running 
down  into  the  next  lower  cut;  and  if  a  crosscut  is 
adding  water  to  the  flow  in  the  drift,  a  second  cut  can 
be  built  across  it  at  the  intersection,  and  a  short  flume 
used  to  carry  the  water  collected  into  the  main  flume. 

Catching  the  cuttings  is  the  chief  difl!iculty  in  sam- 
pling wet  floors.  A  canvas  cannot  be  spread  over  the 
floor  and  down  into  the  sample  trench  as  with  dr>- 
floors,  because  the  seepage  would  carry  upon  it  a  great 
deal  of  mud.  Some  engineers  suggest  washing  the 
sample  to  eliminate  this  infiltrated  mud.  but  that  would 
cause  a  loss  of  fines  from  the  cuttings  as  well.  The 
best  way  to  catch  the  cuttings  is  to  hold  a  canvas 
.sampling  bucket,  or  a  conical  "butterfly-net"  sample 
catcher,  close  to  the  bottom  of  the  trench  and  a  few 
inches  in  advance  of  the  moil  point,  with  the  opening 
of  the  receptacle  in  a  vertical  position.  The  circular 
shape  of  the  bucket  opening  permits  either  to  get  closer 
to  the  floor  in  the  bottom  of  the  trench  than  is  possible 
with  a  box. 

Two  other  errors  are  involved  in  sampling  wet  floors. 
One,  the  obscuring  of  the  work  by  dirty  seepage,  mak- 
ing it  impossible  to  be  sure  that  n  uniform  cut  is  being 


taken ;  the  other,  the  concentration  of  rich  fines  into 
floor  cracks  by  the  action  of  running  water,  causing 
high  assay  samples.  The  first  cause  of  trouble  has  been 
dealt  with;  the  second  can  be  guarded  against  by  mak- 
ing a  preliminary  cut  across  the  vein  and  rejecting  the 
material  before  making  the  regular  sample  cut.  If 
error  from  this  source  is  expected,  the  rejects  from  a 
few  preliminar>'  cuts  should  be  assayed  with  the  regu- 
lar sample  cuts  as  a  check  or  confirmation,  before  going 
to  the  trouble  of  making  further  double  cuts. 

Floor  Sampling  as  a  Precautionary  Measure 
Although  floor  sampling,  where  it  is  possible  to  take 
roof  or  wall  samples,  is  not  to  be  recommended,  fre- 
quently it  is  advisable  at  least  to  examine  the  floors  as 
a  precaution  against  estimating  ore  where  there  may 
have  been  underhand  stoping,  especially  if  it  is  an  old 
mine  that  has  been  badly  gouged.  For  example,  at  a 
certain  mine  that  was  examined,  the  maps  showed  no 
stoping  below  the  lower  tunnel  level.  An  oreshoot  sev- 
eral hundred  feet  long  had  been  opened  on  this  level 
a  number  of  years  previously.  Before  any  appreciable 
amount  of  stoping  had  been  done,  a  report  was  made 
on  the  property  by  an  engineer  of  prominence.  Subse- 
quent to  that  examination,  considerable  ore  was  stoped 
above  the  level,  all  of  which  was  shown  on  the  maps 
submitted  by  the  owners.  Most  of  the  stopes  were 
accessible,  and  the  backs  were  sampled.  Now.  as  the 
drift  had  been  sampled  by  an  engineer  of  unquestioned 
ability  and  reputation  before  stoping  had  started,  it 
would  appear  safe  to  take  his  results  in  estimating  the 
grade  of  probable  ore  below  the  drift.  Tiowever.  it 
was  decided  to  take  some  floor  samples  at  rather  wide 
but  regular  intervals,  as  a  check,  even  though  the  diffi- 
culties were  great  on  account  of  a  heavy  flow  of  water 
along  the  vein  and  much  loose  material  on  the  floor. 

At  one  part  of  the  drift  the  depth  of  muck  grew 
steadily  greater  up  to  3  ft.,  an  extraordinary-  amount  of 
filling.  At  this  point,  when  no  bottom  was  struck  at 
a  depth  of  3  ft.,  a  long  drill  was  driven  down  into 
the  loose  material  without  touching  bottom.  Evidently 
there  had  been  an  underhand  stope.  the  existence  of 
which  had  not  been  mentioned  by  the  owners  or  sus- 
pected by  the  examining  engineer.  The  length  of  this 
stope,  which  proved  to  be  of  considerable  extent,  wa.s 
determined  by  digging  pit-s  followed  by  driving  dov,-n 
long  drills.  The  depth  could  not  be  determined  without 
hoistingalarge  quantity  of  material,  which  was  outof  the 
question  in  an  examination  of  that  nature.  From  either 
end  of  the  drift  the  samples  showed  increasing  a.ssay 
values  up  to  the  point  where  the  stope  .started,  so  that 
it  was  evident  a  high-grade  shoot  had  been  gouged. 
The  uncertainty  of  the  depth  of  this  stope  and  the 
secrecy  maintained  regarding  its  existence  manifestly 
reduced  the  value  of  the  property,  its  value  becoming 
dependent  largely  upon  the  possibility  of  opening  other 
orebodies  below  the  existing  level  by  a  new  adit. 


German  Metal  and  Munition  Companies  are  being  organ- 
ized in  Berne,  Switzerlnnd,  nccorfling  to  Krho  rfr.t  .Uinpd, 
thrfo  conipanic!!  hnving  recently  been  organized,  known  re- 
spectively a.s  Metnlliim.  Mitifnrin  and  Neutrale.  Their 
object  is  to  conducl  motailurtricnl  and  electrometallurgical 
operation!!,  and  the  intention  is  evidently  to  w"'k  after  the 
war  is  ended  It  is  understood  that  the  organizations  are 
controlled  by  the  MetallgeselNchaft  of  Frankfort,  and  the 
Alltremeine  Klektriritats  Ce^ellsrhnft.  of   Berlin. 
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Design  and  Construction  of  Bucket  Elevators 


By  ROY   REDDIE* 


Bucket  elevators  cannot  be  standardized  to  meet 
all  conditions.  Modern  American  mill  practice 
leans  toivard  the  bucket-and-belt  type  for  the 
elevation  of  a  crushed  wet  pulp.  The  size,  shape, 
and  spacing  of  buckets,  belt  speeds,  size  of  head 
pulley,  quality  of  belt,  and  method  of  bucket  dis- 
charge are  all  factors  that  govern  the  tuorking  ef- 
ficiency of  a  bucket-and-belt  elevator,  and  should 
be  taken  into  account  in  mill  design. 

THE  elevation  of  crushed  ore  and  pulp  is  a  prob- 
lem of  considerable  moment  in  modern  mill  prac- 
tice. In  the  past  engineers  have  often  overestimat- 
ed the  advantages  of  a  gravity-slope  mill  site.  Where 
steep  gradients  necessitate  arduous  climbing  back  and 
forth,  mill  machinery  is  likely  to  suffer  from  lack  of 
attention,  which  would  not  be  the  case,  from  the  cause 
mentioned,  at  least,  were  the  mill  floor  level. 

Pulp  may  be  elevated  by  various  devices.  Pump  and 
tailing  wheels  are  used  on  the  Rand,  at  Waihi  and  a 
few  Kalgoorlie  plants;  plunger  pumps  are  employed  at 
Bendigo  and  centrifugal  pumps  at  Tonopah.  Working 
in  fields  widely  separated,  the  millmen  of  Broken  Hill, 
Australia,  of  Idaho  and  Missouri,  as  well  as  many  other 
districts  in  the  United  States,  show  a  preference  for  the 
bucket-type  elevator.  Opinions  differ  as  to  the  re- 
spective merits  of  pumps,  tailing  wheels  or  bucket 
elevators  for  elevating  sand,  pulp  or  slime,  but  I  hazard 
the  assertion  that  the  elevation  of  pulp  crushed  to  a 
jig-feed  size,  or  coarser,  can  be  accomplished  at  less 
cost  by  the  bucket  elevator  than  by  any  other  device  in 
use  at  present. 

Bucket  Elevators  in  Three  Classes  with 
Four  Types  of  Discharge 

Bucket  elevators  may  be  divided  into  three  classes : 
(1)  Single-chain;  (2)  double-chain  and  (3)  belt-and- 
bucket  elevators.  Each  of  these  may,  according  to  the 
manner  in  which  the  delivery  of  the  pulp  takes  place 
at  the  top  of  the  elevator,  be  subdivided  into  types  as 
follows : 

Centrifugal-Discharge  Type:  Such  elevators  are 
driven,  as  the  term  implies,  at  a  speed  adequate  to 
cause  discharge  by  centrifugal  force.  The  buckets  are 
spaced  far  enough  apart  so  as  not  to  interfere  with  the 
discharge. 

Continuous-Discharge  Type:  In  this  type  V-shaped 
buckets  are  used.  They  overlap  slightly  on  the  belt  and 
are  provided  with  sides  extending  outward  from  the 
outward  leg  of  the  V  in  such  a  way  that  a  chute  is 
formed  by  the  outside  of  the  buckets  for  the  pulp  of  the 
next  succeeding  as  they  are  inverted  over  the  head 
wheel. 

Positive-Discharge  Type:  Buckets  of  this  class  are 
bolted  between  two  chains  which,  upon  passing  the 
head  sprockets,  are  deflected  backward  at  an  inclination 
from  the  vertical,  by  leading  them  over  two  knuckle 
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sprockets  placed  just  below  the  head  sprockets,  and 
the  buckets  are  inverted  over  the  receiver  with  a  clean 
and  comparatively  gentle  discharge.  The  buckets  may 
be  spaced  or  continuous.  This  type  is  adaptable  for 
handling  friable  material  which  would  be  likely  to  pro- 
duce considerable  dust  if  thrown  from  a  centrifugal- 
discharge  elevator. 

Gravity-Discharge  Type:  This  is  a  combination  ele- 
vator and  conveyor.  On  passing  the  head  sprockets  the 
buckets  move  away  on  a  horizontal  path  until  the  re- 
ceiver is  reached,  where  they  pass  over  another  sprocket 
and  discharge  their  loads  by  gravity. 

Chain  Conveyors  Not  Popular  with  Millmen 
FOR  Wet-Concentration  Work 

Elevators  of  the  double-chain-and-bucket  type  may  be 
used  to  do  any  work  within  the  scope  of  a  bucket  ele- 
vator, but  mechanical  considerations  prevent  single- 
chain-and-bucket  or  bucket-and-belt  elevators  from  per- 
forming the  functions  of  the  positive-  or  gravity-dis- 
charge types.  Chain  or  link-belt  elevators  are  widely 
used  to  handle  coal  or  other  non-abrasive  material,  and 
also  for  ore  and  rock  that  has  been  dry-crushed,  or  the 
screened  oversize  from  wet-crushed  ore.  Chain  ele- 
vators are  disliked,  however,  by  wet-concentrator  mill- 
men.  The  detachable-link  belt,  invented  by  William  D. 
Ewart,  in  1875,  was  tried  for  bucket  elevators,  with  the 
result  that  wet-concentrator  millmen  became  prejudiced 
against  its  use.  The  articulations  of  the  chains  af- 
forded such  easy  entrance  to  abrasive  sands  that  the 
wear  was  excessive,  and  the  number  of  articulations  as 
well  as  the  difficulty  of  inspection  made  replacement  of 
wearing  parts  troublesome,  tedious  and  costly.  Bushed 
and  riveted  chains  can,  however,  now  be  obtained  es- 
pecially designed  to  hinder  the  entrance  of  abrasive 
sands  in  the  articulations,  thus  meeting  to  some  extent 
the  early  objection. 

The  fact  that  good  rubber  belt  proved  more  economi- 
cal and  satisfactory  for  elevator  service  than  the  de- 
tachable-link belt  led  many  millmen  to  believe  that  the 
belt-and-bucket  elevator  had  established  its  economic 
superiority  over  the  chain  elevator  even  for  the  eleva- 
tion of  coarse  crushed  rock  from  the  preliminary  crush- 
ers. Elevators  in  modern  concentrators  have  to  meet 
conditions  so  varied,  however,  that  it  is  futile  to  ex- 
pect all  requirements  to  be  satisfactorily  met  by  a 
single  type. 

Chain  elevators  should  be  carefully  designed  and 
chains  of  ample  strength  provided  to  overcome  that 
most  prolific  cause  of  rapid  wear — weaving  of  the  bucket 
line.  To  ensure  requisite  rigidity  heavy  buckets  are 
needed,  and  these  should  be  firmly  bolted  to  the  chain 
attachments.  The  area  of  the  link  connections  should 
be  such  that  the  bearing  pressure  does  not  exceed  the 
bearing  strength  of  the  metal,  otherwise,  and  without 
the  entrance  of  abrasive  material,  play  will  result  and 
the  deterioration  of  the  chain  will  be  rapid.  An  ample 
safety  factor  should  be  allowed.  The  chain  tension  and 
journal  pressures  under  which  slow-running  elevators 
work  are  great,  and  if  the  buckets  are  to  be  loaded  to 
75%  capacity,  a  chain  having  a  safety  factor  of  1:  15 
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is  none  too  heav>-.  Roller  chains  should  he  used  in 
hea\n,-service  elevators,  and  these  will  also  give  greater 
satisfaction  for  elevators  of  the  gravity-discharge  type, 
as  the  friction  on  the  horizontal  run  will  be  reduced  to 
a  minimum.  Lubrication  of  the  chain  is  important. 
Link-belt  or  any  t\-pe  of  chain  working  on  gritty  mate- 
rial should  be  lubricated  with  graphite.  The  chain  should 
be  run  with  the  back  of  the  coupling  hook  to  the  wheel 
and  with  the  teeth  of  the  driving  sprocket  pulling 
against  the  curve  of  the  coupling  hook  while  the  inner 
side  of  the  cross  bar  from  which  the  coupling  hook  ex- 
tends should  pull  against  the  teeth  of  the  driven 
.sprocket. 

Various  t.vpes  of  sprockets  and  pulleys  are  used  to 
carry  the  bucket  line.  Sprockets  may  be  u.sed  at  the 
head  and  at  the  foot  of  the  elevator,  or  at  the  head  with 
a  flanged  pulley  at  the  foot;  or  a  traction  wheel  may  be 
used  at  the  head  and  a  sprocket  or  flanged  pulley  at 
the  foot.  A  single-strand  elevator  should  be  driven  by 
a  traction  wheel  if  the  elevator  is  designed  to  handle 
gritty  material.  With  a  traction  wheel  the  grip  is 
ample  for  all  the  work  the  elevator  should  be  called  upon 
to  do,  and  in  the  event  of  choking  the  chain  will  .slip 
instead  of  breaking.  Elevators  driven  by  a  traction 
wheel  will  run  more  smoothly  and  last  longer  than  if 
sprockets  are  used. 

Elevators  are  subject  to  violent  shocks  and  in  order 
successfully  to  withstand  the  de.structive  influence  of 
such  shocks  it  is  well  to  allow  a  wide  margin  of  safety 
by  providing  sprockets  and  wheels  of  ample  strength 
to  support  the  load  and  transmit  the  power  required  to 
move  it.  It  is  customary  to  use  ordinary  cast-iron 
sprockets  for  light  work,  but  for  heavy  work  it  will 
be  best  to  provide  heavy  chilled-iron  or  preferably  cast- 
steel  sprockets,  which  may  be  obtained  with  removable 
face  or  tooth  segments  fitted  and  held  in  place  by  T- 
headed  bolts.  The  head  sprockets  of  double-strand  ele- 
vators should  be  keyed  to  the  shaft  with  the  teeth  exact- 
ly in  line.  If  .sprockets  are  used  in  the  boot  one  should 
run  loose  upon  the  shaft  to  keep  the  buckets  level  and 
to  minimize  wear.  A  bushing  .should  be  fitted  in  the 
hub  of  the  wheel  and  a  sleeve  liner  placed  over  the 
shaft.  Bushings  and  liners  are  cheap  and  easily  re- 
placed when  worn  and  will  prolong  the  life  of  .shaft  and 
sprockets. 

Flanged  Foot  Pulleys  in  Chain-Elevator  Boots 
The  use  of  .sprockets  in  the  boot  of  an  elevator  is  a 
fruitful  .source  of  trouble.  If  the  chains  become  loose 
they  are  likely  to  ride  off  the  .sprockets;  they  al.so  fail 
to  give  sufl^icient  support  to  the  buckets  when  dredging 
material  from  the  boot.  If  the  elevator  is  front-fed 
and  the  material  that  builds  up  under  the  buckets  is 
shoveled  out  frequently  the  grinding  effect  upon  the 
buckets  will  be  considerably  reduced,  but  the  liability  of 
the  chains  to  ride  off  will  always  be  present.  These 
objections  can  he  overcome  by  using  a  pulley  having  a 
deep  flaring  flange,  and.  for  extra  heavy  duty,  a  light 
dredge  tumbler,  particularly  if  the  buckets  are  intend- 
ed to  dredge  their  load.  If  long-pitch  chains  are  used 
the  head  .sprockets  will  he  polygonal  and  they  will  in 
con.<<equence  impart  pulsations  to  the  chains,  thereby 
greatly  increasing  the  strain.  To  counteract  these  pul- 
sations a  device  introduced  by  the  Link  Belt  Co.,  which 
consists  of  an  equalizing  ge.nr  mndp  lip  of  !\  wnve-line 
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spur-gear  and  eccentric  pinion  may  be  employed  to 
advantage.  In  it  the  number  of  elevations  and  depres- 
sions of  the  spur  wheel  equals  the  number  of  teeth 
in  the  conveyor  wheel  and  the  variations  in  chain  .speed 
exactly  counteract  the  pulsations  and  eliminate  the 
strains  induced  by  running  long-pitch  chains  over  head 
sprockets.  Another  device,  introduced  by  the  Stephens- 
Adamson  Manufacturing  Co.,  accomplishes  the  same 
purpose.  It  consists  of  an  equalizing  gear  in  which  an 
intermediate  gear  shaft  is  connected  by  eccentric  links 
to  the  head  shaft  in  such  a  way  as  to  give  it  a  varying 
motion  in  an  inverse  proportion  to  the  velocity  of  the 
elevator  chains. 

I  have  used  chain-drive  transmission  for  elevators, 
and  chain-driven  and  belt-driven  gear  transmission,  and 
have  found  the  direct  chain  drive  the  most  satisfactory 
and  noiseless  for  all  elevators  of  moderate  height.  Low- 
speed  heavy-loaded  elevators  should  be  belt  and  gear 
driven,  so  that,  in  the  event  of  choking,  the  belt  will 
slip  and  a  breakdown  be  averted.  If  split  sprockets  are 
used  for  elevator  drives,  or  for  driving  any  other  ma- 
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chine  from  a  line  shaft,  the  hub  should  be  hou.sed  in, 
otherwise  a  "thrown  chain"  will  be  liable  to  catch  on  the 
hub  and  bend  the  line  shift. 

Various  Designs  for  Heap  and  Foot  Pulleys 

As  a  rule  cast-iron  head  or  foot  pulleys  are  to  be 
preferred.  Pressed-steel  pulleys  are  sometimes  placed 
at  the  head,  but  they  should  never  be  used  at  the  foot. 
Cast-iron  pulleys,  keyed  or  hydraulically  pressed  on  the 
shaft,  are  most  satisfactory  for  head  pulleys.  Foot  pul- 
leys should  be  of  cast  iron  .secured  to  the  shaft  by  set- 
screws.  They  are  easy  to  replace  and  if  the  setscrews 
are  provided  with  jamb  nuts  there  will  be  no  trouble 
from  slipping.  Head  pulleys  vary  in  diameter  from  30 
to  48  in.,  the  diameter  being  determined  by  a  com- 
promise between  two  opposite  conditions.  Material  that 
has  a  tendency  to  stick  or  pack  in  the  elevator  buckets 
will  discharge  at  a  lower  belt  speed  if  the  belt  is  run 
over  a  small  head  pulley  than  if  a  large  one  is  used;  but 
if  the  belt  is  run  over  a  head  pulley  of  large  diameter 
the  internal  friction  of  the  belt  will  be  less.  High  belt 
.speeds  tend  to  keep  the  material  from  packing  in  the 
buckets  and  this  affects  the  discharge  favorably,  but 
high  belt  speed  shortens  the  life  of  buckets,  and  their 
tendency  to  become  mis.'hapen  and  wan'"fl  increases 
rapidly  with  the  belt  speed.  Excessive  internal  fric- 
tion will  rapidly  loosen  and  separate  the  plies  of  cotton 
duck,  causing  it  to  "boot-leg."  From  my  experience 
with  belt-and-hucket  elevators  I  am  of  the  opinion  that 
a  head-pulley  diameter  of  from  ^C>  to  42  in.  will  give 
best  results  and  larger  sizes  may  be  used  if  the  material 
handled  is  of  such  a  nature  that  it  will  not  pack  in  the 
buckets.  The  head  pulleys  of  all  belt-and-bucket  eleva- 
tors should  he  lagged.     I  have  demonstrated  to  my  own 
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satisfaction  that  lagging  the  head  pulley  will  increase 
the  life  of  the  belt  from  30  to  50  per  cent.  An  8-ply  cot- 
ton belt  is  most  satisfactory  for  lagging  and  should  be 
secured  to  the  pulley  rim  by  ^-in.  small-headed  eleva- 
tor bolts  pitched  4  in.  on  the  pulley  rim.  It  will  be 
found  that  the  cost  of  lagging  a  pulley  will  be  negligible 
in  comparison  with  the  saving  effected. 

Various  forms  of  solid-face  and  skeleton  pulleys  have 
been  tried  in  the  boots  of  elevators.  Fig.  1  shows  a 
type  that  I  designed,  and  it  is  most  satisfactory.  On 
material  crushed  to  1  in.  or  less  this  pulley  gives  ample 
support  to  the  buckets  when  dredging  from  the  boot. 
The  flared  guides  on  the  rims  of  the  pulley  keep  the 
belt  from  running  off,  while  the  space  between  the  two 
parts  of  the  pulley  minimizes  the  wear  resulting  from 
falling  gravel  caught  between  the  belt  and  pulley. 
These  pulleys  should  be  cast  heavy  and  be  of  hard  iron. 
Shafts  that  carry  the  foot  pulley  should  be  comparative- 
ly light.  A  2j'|j-in.  shaft  will  be  found  heavy  enough 
for  most  elevators.  Head  pulley  shafts  should  be  much 
heavier  in  order  to  insure  proper  rigidity  under  work- 
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ing  conditions  and  be  able  to  withstand  heavy  shocks 
without  appreciable  springing.  The  wear  upon  shaft 
journals  is  great  and  generally  necessitates  frequent 
renewals.  To  reduce  this  it  is  recommended  that  a  cast- 
iron  collar  and  sleeve  be  put  on  the  foot  shaft  of  all  ele- 
vators, as  shown  in  Fig.  2,  using  a  samson-post  take-up, 
and  it  will  also  be  advisable  to  use  a  similar  device  upon 
the  head-shaft  journals  of  heavy-duty  elevators  in  order 
to  avoid  the  damage  that  may  result  from  a  broken 
head  shaft. 

Many  mill  fires  originate  from  the  overheating  of 
elevator  head-shaft  boxes.  To  reduce  this  risk  use  a 
good  grade  of  babbitt  in  these  boxes  and  have  them 
lubricated  by  positive-feed  grease  cups  carrying  a  good 
grade  of  grease.  If  oil  is  used  and  poured  into  the  boxes 
from  a  free-running  oil  can,  sooner  or  later  the  bridge- 
trees  and  adjoining  woodwork  will  become  oil  soaked, 
thus  increasing  the  fire  risk.  In  all  dry-treatment  mills 
special  precaution  should  be  taken  to  guard  against  fire 
at  the  heads  of  elevators,  because  a  fire  may  gain  con- 
siderable headway  at  these  points  before  being  noticed. 

RXJBBER  Belt  Ply  of  34-oz.  Duck  Not  Too  Heavy 

Rubber,  cotton,  balata,  leather,  and  anhydrous  leather 
are  all  materials  that  have  been  incorporated  into  belt 
fabrication  for  elevator  service.  Opinions  differ  wide- 
ly as  to  their  respective  merits,  but  rubber  belting  seems 
to  be  the  favorite.  A  rubber  belt  is  a  fabric  that  is 
built  up  of  lengths  of  cotton  duck  folded  lengthwise, 
the  number  of  the  folds  being  the  number  of  the  ply  of 
the  belt.  The  plies  are  cemented  together  by  what  the 
trade  terms  the  "friction."  after  which  the  outside  cover 


is  applied.  The  whole  is  then  vulcanized  under  pres- 
sure, the  degree  of  which  depends  upon  the  service  the 
belt  is  designed  to  withstand.  Three  elements  therefore 
influence  the  quality  of  a  belt :  The  cotton  duck,  giving 
strength;  the  "friction,"  bonding  the  plies,  and  the  rub- 
ber cover  intervening  between  abrasive  elements  and 
the  carrying  fabric.  Manipulation  during  manufacture 
varies  according  to  the  destined  service  of  the  belt.  Ele- 
vator belts  must  be  subjected  to  greater  pressure  than 
transmission  belts,  otherwise  they  will  become  soft  and 
pulpy  when  water  soaked  and  the  bolts  attaching  the 
buckets  to  the  belt  will  easily  pull  through  the  fabric. 
A  32-oz.  duck  is  used  in  the  fabrication  of  the  better- 
grade  belts;  cheaper  belts  are  made  from  lighter  duck. 
It  has  been  asserted  that  the  "friction  "cannot  be  forced 
through  in  quantity  sufficient  to  uniformly  bond  to- 
gether the  different  layers  of  cotton  duck  if  the  latter 
is  heavier  than  32-oz.  material.  However,  I  have  it  on 
the  word  of  a  manufacturer  of  repute  that  this  is  not 
the  case.  A  well-known  company  puts  a  34-oz.  duck  belt 
on  the  market  said  to  be  "frictioned  and  faced"  with 
pure  Para  rubber.  This  belt  has  given  good  service  un- 
der severe  elevator  duty  and  although  it  is  high  in 
price  many  millmen  recognize  its  economy. 

Transmission  Belts  Not  Reliable  for 
Elevator  Service 

As  the  strength  of  cotton  duck,  other  things  being 
equal,  depends  upon  its  weight,  it  is  obvious  that  a 
heavier  duck  will  make  a  stronger  and,  it  may  be,  a  bet- 
ter belt  if  the  head  pulley  is  big  enough.  This,  of 
course,  holds  good  only  when  experience  on  the  part  of 
the  manufacturer  has  been  applied  to  the  fabrication 
of  the  belt.  So  many  factors  enter  into  the  manufacture 
of  a  cotton  belt  that  a  heavy  duck  of  loose  texture  and 
inferior  cotton  may  easily  be  inferior  to  a  lighter  duck. 

The  quality  of  the  "friction"  will  often  vary  with- 
in wide  limits.  It  may  consist  of  new  rubber,  or  it  may 
be  a  mixture  of  reworked  rubber  made  from  discarded 
rubber  goods,  in  which  case  the  result  will  be  an  in- 
ferior material.  Reputable  manufacturers  use  new  rub- 
ber in  their  high-grade  belts,  but  the  ideas  of  each  may 
vary  as  to  the  amount  necessary  and  as  to  the  proper 
thickness  of  the  outside  cover.  A  high-grade  transmis- 
sion belt  may  give  poor  elevator  service.  I  have  in  mind 
an  occasion  when  a  transmission  belt  was  used  for  this 
service  and  was  worn  out  in  two  weeks'  run.  The 
maker's  attention  having  been  called  to  the  poor  service 
of  his  belt,  and  the  conditions  having  been  explained,  he 
shipped  a  length  of  the  same  brand  of  belt  after  it  had 
been  specially  treated  to  withstand  the  conditions  of 
elevator  service,  and  this  piece  lasted  just  thirteen 
months.  This  well  illustrates  the  importance  of  con- 
sidering the  manufacturer's  advice. 

Do  not  buy  cheap  elevator  belts ;  the  be.st  are  none  too 
good.  Find  out  what  belt  has  given  good  service,  and  if 
it  continues  to  give  satisfaction  use  that  brand  until 
complete  proof  is  forthcoming  that  some  other  brand 
has  given  better  service.  The  average  user  has  no 
elaborate  belt -testing  plant,  and  samples  are  not  always 
to  be  relied  upon,  as  extra  care  is  sometimes  exercised 
in  making  them. 

Some  millmen  rely  tipon  the  "friction"  pull.  This  test 
is  made  by  cutting  strips  1  in.  wide  frorti  a  piece  of 
belt  and  noting  on  a  spring-balance  the  tension  that  is 
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required  to  pull  the  plies  apart.  It  is,  however,  easy  to 
be  fooled  by  the  "friction"  test,  as  belts  may  be  so  made 
as  to  show  a  high  "friction"  test  when  new,  but  when 
they  have  been  stored  for  a  few  months  many  rapidly 
develop  upon  usage  as  many  schisms  as  the  Church. 
The  relative  merits  of  different  belts  may  be  determined 
by  splicing  together  lengths  of  different  brands  and  then 
studying  their  behavior  under  actual  running  conditions. 
Satisfactory  service,  however,  can  be  expected  only 
when  a  belt  made  by  a  manufacturer  of  repute  is  used. 

In  order  to  get  a  line  on  the  respective  merits  of 
cotton  and  rubber  belts  I  made  up  a  belt  by  splicing  a 
length  of  a  well-known  brand  of  cotton  belt  to  a  rubber 
belt  of  repute.  The  result  of  this  test  was  that  the 
belts  showed  a  likelihood  of  giving  cent-for-cent  value 
while  running,  but  a  loss  occurred  on  the  time  the  mill 
was  shut  down  changing  belts.  Therefore,  the  belt  that 
gave  the  longest  service  was  the  winner.  For  light  serv- 
ice, however,  cotton-duck  belts  are  all  right. 

Balata  belting  has  also  been  extensively  used,  but 
opinion  is  divided  as  to  its  worth.  The  cotton  duck 
entering  into  its  composition  is  not  weakened  by  the 
vulcanizing  heat  applied  to  a  rubber  belt,  and  it  is  as- 
serted that  duck  of  equal  weight  is  20 ""r  stronger.  The 
balata  gum  can  be  dissolved  to  the  consistency  of  milk 
by  proper  solvents  and  will  then  pass  through  a  much 
heavier  duck  than  is  possible  for  the  "friction"  of  a 
rubber  belt.  It  is  extensively  used  in  South  Africa  for 
conveyor  belts,  but  millmen  who  have  used  it  in  Ameri- 
ca have  failed  to  approve  it  unanimously  for  wet-ele- 
vator service.  It  should  disclose  a  decided  superiority 
to  justify  the  difference  in  price  over  rubber  belting. 

An  anhydrous  leather  belting  is  manufactured  by  the 
Iresen  company,  of  Boston,  Mass.,  and  is  especially  made 
to  withstand  the  wear  and  tear  incidental  to  wet-ele- 
vator service.  It  is  said  to  give  superior  service  under 
any  condition  other  than  that  produced  by  pronounced 
acidity  of  water.  For  wet-elevator  service,  anhydrous 
belts  are  made  three-ply  with  the  idea  of  turning  the 
belt  when  the  inside  ply  shows  undue  signs  of  wear. 
These  belts  have  given  good  service  under  severe  con- 
ditions but  have  not,  so  far  as  I  am  aware,  established 
an  economic  superiority  over  rubber  belting.  Under 
certain  conditions  a  cotton  belt  will  give  good  service, 
but  for  heavy-duty  wet-elevator  work  I  hazard  the 
opinion  that  a  rubber  belt  made  especially  for  this  serv- 
ice by  a  manufacturer  of  repute  will  prove  the  most 
economical.  There  are  various  types  of  belt  tighteners. 
I  believe,  however,  that  the  one  illustrated  in  Fig.  7  is 
the  quickest  and  handiest  for  taking  up  slack. 

V-Shaped  Buckets  with  Rounded  Bottoms  Effective 

The  efficiency  of  a  bucket  elevator  depends  greatly 
upon  the  shape  of  the  bucket  used,  and  not  alone  upon 
its  form  when  new,  but  upon  its  ability  to  retain  it 
under  the  stress  of  working  conditions.  If  the  buckets 
are  made  from  light  material  they  will  quickly  become 
warped  and  misshapen  before  the  wear  has  had  time  to 
become  appreciable.  Once  the  shape  of  the  bucket  is 
lost,  the  friction  during  loading  will  be  excessive,  the 
capacity  reduced,  and  the  ability  to  discharge  cleanly 
impaired  to  such  nn  extent  that  much  of  the  material 
handled  will  be  spilt  hack  into  the  boot.  An  L-shaped 
bucket  gives  an  ideal  discharge  but  has  little  capacity. 
A  deep  bucket  has  large  capacity  but  discharges  poorly. 


Rounded  corners  facilitate  delivery  and  as  a  compromise 
an  elevator  bucket  should  be  V-shaped  with  rounded 
apex,  having  the  front  of  the  bucket  cut  lower  than  the 
back.  Such  a  bucket  has  a  fair  capacity,  retains  it^ 
shape  and  discharges  well.  A  U-shaped  bucket  thai 
has  a  projection  of  the  lip  equal  to  its  depth  gives  an 
ideal  discharge,  but  soon  loses  its  shape  when  handling 
coarse  material.  When  a  bucket  of  this  type  is  made 
from  a  single  sheet  and  pressed  into  shape  without  be- 
ing lapped  and  riveted,  the  material  should  be  of  heavy 
gage  if  the  bucket  is  destined  to  handle  coarse  gravel, 
otherwise  it  quickly  becomes  distorted.  I  have  found, 
for  instance,  that  a  6-in.  x  14-in.  13-gage  cup — a  so- 
called  heavy-ore  cup — was  an  abomination  when  called 
upon  to  handle  material  up  to  1-in.  mesh,  soon  becoming 
so  misshapen  as  to  be  useless.  A  malleable-iron  bucket 
should  be  used  to  handle  hot  or  corrosive  materials,  but 
the  ordinary  lapped  and  riveted  sheet-steel  bucket  will 
be  found  most  satisfactorj-  and  economical  for  handling 
wet-crushed  ore. 

For  continuous-bucket  elevators  V-shaped  buckets  are 
preferred  in  order  that  the  discharging  material  may 


FIG.    3       DF:TAIL   of    dish-pax    type   guide    PfLLEV 

slide  away  Over  the  outer  sides  of  the  inverted  buckets 
into  the  receiver.  They  will  not  handle  material  that 
has  a  tendency  to  stick  or  pack,  but  are  satisfactory  for 
freely  discharging  substances.  If  the  material  be  verj* 
abrasive  it  will  be  found  advisable  to  use  a  bucket  with 
reinforced  edges.  Buckets  of  over  14-in.  length  should 
have  a  reinforcing  stay  from  the  back  edge  to  the 
front  edge.  This  stay  materially  assists  in  retaining 
the  bucket's  shape  and  thereby  prolongs  its  life.  For 
wide  bucket-and-belt  elevators,  buckets  two-thirds  the 
belt  width  set  in  staggered  rows  will  minimize  the 
strains  to  which  the  belt  is  subjected  when  endeavoring 
to  conform  to  the  pulley's  crown.  When  buckets  are 
thus  staggered  the  millman  is  able  to  use  a  higher- 
crowned  pulley  than  otherwise  and  reduce  the  risk  of 
the  belt  running  off.  If  buckets  of  full  belt  width  are 
employed  on  wide  belts  it  is  advisable  to  use  a  flat- 
faced  pulley,  keeping  the  belt  on  with  the  assistance  of 
a  belt  concentrator  of  the  dish-pan  type  set  just  below 
the  head  pulley,  as  illustrated  by  Figs.  3  and  5. 

Bolsters  consisting  of  strips  of  old  belt  U  in.  wide 
and  of  length  equal  to  the  depth  of  the  bucket  should 
be  placed  between  the  bucket  and  the  belt.  These  bol- 
sters allow  a  stream  of  water  to  flow  downward  between 
belt  and  buckets,  washing  away  much  of  the  grit  that 
would  otherwise  lodge  there,  and  reducing  the  cutting 
effect  of  the  back  edge  of  the  bucket  as  it  is  thrown  for- 
ward against  the  belt  on  passing  the  head  pulley. 

Capacious  Concrete  Elevator  Boots  Are  Best 
Elevator  boots  should  be  capacious  to  allow  room  for 
workmen  to  enter  and  shovel  out  the  boot  in  the  event 
of  a  choking.  It  is  preferable  to  build  the  heavy-eleva- 
tor boots  of  concrete  in  order  to  carry  the  superstruc- 
ture, but  a  stout  timber  framing  housed  in  by  2-in. 
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plank  will  serve  if  the  joints  are  made  tight  in  order 
to  prevent  leakage  in  or  out. 

Some  manufacturers  assert  that  the  proper  way  to 
feed  an  elevator  is  to  spout  the  feed  into  the  ascending 
buckets.  This  may  be  true  for  slow-running  elevators 
of  the  continuous-bucket  type  when  handling  dry-crushed 
rock  from  the  preliminary  breakers,  but  experience  has 
taught  that  the  wear  and  tear  upon  the  elevator  han- 
dling ore  and  water  are  just  as  great  when  so  fed  as 
when  the  load  is  dredged  from  the  boot.  Generally  a 
housing  should  be  provided.  Slow-running  bucket-and- 
chain  elevators  are  sometimes  built  uninclosed,  but  it 
will  be  found  safer  and  cleaner  to  house  in  the  ele- 
vator, and  such  housing  should  be  so  roomy  that  in- 
spection or  entrance  for  repairs  will  be  easy. 

Construction  Indicated  for  Special  Requirements 

The  construction  of  an  elevator  that  has  proved  sat- 
isfactory is  shown  in  Fig.  9.  The  side  under  the  re- 
ceiver should  be  vertical  if  possible,  in  order  that  any 
material  spilt  back  into  the  boot  may  fall  clear  of  the 
belt.  The  opposite  side  should  have  a  batter  correspond- 
ing to  the  inclination  given  the  bucket  line.  Fig.  6  il- 
lustrates the  samson-post  take-up,  probably  the  most 
satisfactory'  device  for  taking  up  slack  in  the  belt  of  an 
elevator.  An  elevator  may  be  boxed  in  by  nailing 
boards  on  the  outside  of  the  framing,  if  it  is  of  the 
slow-running  tjije  or  of  any  tj^pe  that  discharges  free 
from  spill;  then  when  repairs  are  necessary  a  plank  laid 
from  header  to  header  will  provide  a  safe  platform  or 
staging  for  workmen.  Wet-elevators  and  particularly 
elevators  of  the  centrifugal-discharge  type  should  have 
the  boxing  nailed  on  the  inside  of  the  framing  or  falling 
gravel  will  sooner  or  later  cut  it  away.  Build  the  top 
high  enough  to  prevent  splash  going  over.  The  height 
will  depend  upon  the  belt  speed;  usually  li  times  the 
head-pulley  diameter  will  be  sufficient.  The  hood  may 
be  open  on  the  side  opposite  the  receiver  to  facilitate 
inspection,  but  this  will  not  be  needed  unless  it  has  been 
necessary  to  build  a  high  hood.  For  a  light  elevator,  or 
for  one  that  has  not  been  equipped  with  a  belt  concen- 
trator, to  maintain  the  alignment  of  the  belt  the  hood 
may  be  drawn  in  close  to  the  belt,  or  guide  beards  as 
shown  in  Fig.  4  may  be  used.  If  the  hood  is  covered 
see  that  this  cover  is  of  such  a  height  that  discharging 
material  will  not  be  thrown  against  it.  If  a  roof  is 
placed  over  the  elevator  it  should  be  of  sufficient  height 
and  strength  to  permit  the  use  of  a  block  and  tackle  in 
handling  the  running  gear  when  repairs  are  necessary. 

Receivers  of  large-capacity  chain  elevators  handling 
dry  material  should  be  lined  with  cast-iron  plates  placed 
at  an  angle  greater  than  the  angle  of  repose  for  the  ma- 
terial handled.  The  receivers  of  centrifugal-discharge 
elevators  handling  ore  and  water  should  be  made  the  full 
width  of  the  elevator-housing  and  extend  in  front  for  a 
distance  equal  to  two-thirds  of  the  head-pulley  diameter, 
and  the  edge  at  the  point  of  overflow  should  be  several 
inches  above  the  bottom  of  the  receiver  in  order  to  al- 
low a  dead  bed  of  material  to  accumulate  in  the  box  to 
protect  the  bottom  frorn  wear.  The  edges  of  the  buck- 
ets should  just  clear  the  edge  of  the  receiver. 

Millmen  differ  in  opinion  regarding  the  drop  that 
should  be  allowed  from  the  top  of  the  head  pulley  to 
the  edge  of  the  receiver.  If  the  material  handled  has 
no  tendency  to  pack  in  the  buckets,  it  will  be  discharged 


into  a  receiver  without  spill,  providing  the  edge  is  just 
level  with  the  bottom  of  the  head  pulley  and  the  .speed 
is  right.  If,  as  is  sometimes  the  case,  the  elevator  is 
designed  to  work  upon  material  that  has  a  tendency 
to  pack,  it  will  be  best  to  lower  the  edge  of  the  receiver 
to  a  point  24  in.  below  the  bottom  of  the  head  pulley. 

Chain  elevators  may  not  be  economically  driven  at 
the  speeds  that  are  customarily  adopted  in  bucket-and- 
belt  elevator  practice.  The  larger  sizes  should  be  fitted 
with  large,  positively  lubricated  rollers  and  the  speed 
should  not  exceed  100  ft.  per  min.  The  smaller  sizes 
of  positively  discharging  chain  elevators  may  be  run 
at  a  speed  of  150  ft.  per  min.  Light  centrifugal-dis- 
charge elevators  of  the  steel  bushed-chain  type  are 
sometimes  run  at  a  speed  of  300  ft.  per  min.,  but  the 
wear  at  that  .speed  is  apt  to  be  excessive.  In  the  long 
run  it  will  be  found  more  economical  to  place  the  edge 
of  the  receiver  from  12  to  24  in.  lower  than  usual,  than 
to  run  the  elevator  at  an  abnormally  high  speed  in  the 
effort  to  secure  a  clean  discharge  into  a  high  receiver. 
It  is  better  to  elevate  material  an  extra  18  in.  on  the 
initial  lift  than  to  reelevate  pulp  that  is  steadily  spilling 
back  into  the  boot  because  the  edge  of  the  receiver 
is  not  low  enough  to  catch  it.  Slower  speeds  will  also 
result  in  longer  life  to  the  chain  articulations.  Bucket- 
and-belt  elevators  may  be  operated  at  higher  speeds 
than  many  manufacturers'  catalogs  would  indicate. 

Until  recently  an  idea  prevailed  in  many  quarters 
that  300  ft.  per  min.  was  the  high  limit  to  belt  speed 
for  this  apparatus,  and  apparently  it  was  thought  this 
speed  was  constant,  regardless  of  head-pulley  diameter. 
While  300  ft.  per  min.  may  be  a  suitable  .speed  for  an 
elevator  handling  free-running  granular  material  and 
discharging  over  a  head  pulley  of  small  diameter,  it 
may.  on  the  other  hand,  be  totally  inadequate  for  an 
elevator  running  over  a  head  pulley  of  larger  diameter, 
or  when  handling  material  that  has  a  tendency  to  pack 
in  the  buckets.  Even  if  no  trouble  is  experienced  from 
failure  of  the  buckets  to  discharge  properly,  the  mill- 
man  who  adopts  300  ft.  per  min.  as  a  hard  and  fast  rule 
will  not  get  the  most  economical  service  from  his  belts. 

The  trajectory  of  a  particle  thrown  from  an  L-shaped 
vane  when  passing  around  the  head  pulley  of  an  ele- 
vator can  be  calculated  and  plotted,  but  the  curves  thus 
obtained  are  of  comparatively  little  value  except  to 
show  that  belt  speed  must  increase  with  head-pulley 
diameter  in  order  to  secure  a  good  discharge  from  the 
buckets.  When  such  a  vane  is  provided  with  a  front, 
however,  the  emergence  of  particles  is  interfered  with 
to  such  an  extent  that  their  path  cannot  be  plotted.  Belt 
speed  and  shape  of  bucket  then  become  matters  of  direct 
experiment  in  order  to  find  the  most  efficient  belt  .speed 
and  the  shape  of  bucket  most  suitable  for  any  particu- 
lar set  of  conditions. 

Discharge  of  Nonhomogeneous  Masses 

But  although  the  path  of  particles  projected  from  an 
elevator  bucket  cannot  be  accurately  plotted,  the  path 
followed  by  water  and  fine  pulp  can  be  plotted  closely. 
The  behavior  of  such  material  discharging  from  a 
bucket  of  standard  shape  at  the  head  of  an  elevator  has 
been  treated  in  an  illuminating  manner  by  Arthur  0. 
Gates.'     The  results  obtained  when  the  critical  speed 
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of  the  bucket  tip  is  exceeded  are  treated  in  detail  and  a 
close  study  of  the  article  will  assist  the  young  designer. 
Mr.  Gates  demonstrates  that  as  the  elevator  bucket  is 
drawn  over  the  head  pulley  the  surface  of  the  water 
contained  therein  will  continuously  move  to  a  position 
at  right  angles  to  the  resultant  of  the  forces  of  gravity 
and  centrifugal  momentum.  It  is  stated  that  the  criti- 
cal speed  is  that  at  which  these  forces  just  balance  each 
other  at  the  top  of  the  head  pulley  and  it  is  assumed 
that  an  elevator  the  bucket  tips  of  which  are  moving 
at  this  speed  will  discharge  with  ma.ximum  efficiency. 

In  practice,  such  a  discharge  takes  place  only  from 
an  elevator  carrjing  exceedingly  fluid  pulp.  The  mate- 
rial handled  by  elevators  is  not  as  a  rule,  however,  homo- 
geneous. As  a  matter  of  fact  it  consists  of  matter 
ranging  in  size  from  gravel  to  fine  slime.  If  an  eleva- 
tor handling  such  material  is  watched  closely  as  the 
buckets  pass  around  the  head  pulley,  it  will  be  noted 
that  the  water  is  cast  upward  and  outward  from  the  lip 
of  the  bucket  soon  after  it  reaches  the  head  pulley  (if 
the  belt  speed  is  right)  followed,  as  the  top  of  the 
pulley  is  reached,  by  a  discharge  of  sandy  pulp.  Then 
the  coarse  substances  are  projected  over  the  back  of  the 
bucket  in  front  and  into  the  receiver.  It  is  abundantly 
evident  that  although  nonhomogeneous  material  is  acted 
upon  by  the  same  forces  the  less  mobile  coarse  material 
has  not  advanced  so  quickly  to  the  point  of  discharge 
as  the  fluid  pulp,  and,  because  of  retarding  influences, 
its  discharge  has  been  delayed.  This  is  just  what  should 
have  been  expected  from  a  study  of  the  forces  acting 
upon  the  material  within  the  bucket  during  its  passage 
from  the  boot  to  the  head  of  the  elevator. 

Effect  of  Higher  Belt  Speeds  on  Wet  Sands 

Sand  and  gravel,  due  to  vibrations  of  the  bucket  line, 
settle  quickly,  forming  a  more  or  less  packed  aggregate 
with  comparatively  clear  water  above.  When  the  head 
pulley  is  reached  the  water  quickly  responds  to  the 
forces  acting  upon  it,  and,  obeying  the  resultant  of 
these  forces,  begins  to  discharge  upward  over  the  lip  of 
the  bucket,  if  the  latter  is  full  and  the  bucket  line 
vertical.  A  movement  of  fluid  also  will  take  place  with- 
in the  interstices  of  the  material  within  the  bucket  and 
the  finer  sand  will  begin  to  discharge  with  the  water. 
It  is  reasonable  to  conclude,  however,  that  this  move- 
ment will  be  retarded  by  friction  within  the  settled 
mass.  Presumably  as  the  fluid  contents  are  impelled  to 
move  away  from  the  back  of  the  bucket,  air  will  enter 
the  pKjrous  space  thus  vacated  and  weaken  the  coherence 
of  the  settled  mass  to  the  back  and  bottom  of  the  bucket, 
and  as  all  this  takes  place  at  a  time  when  the  discharge 
side  of  the  bucket  is  being  lubricated,  as  it  were,  by  the 
fluid  pulp  forced  against  it,  the  net  result  is  that  a 
sliding  movement  is  initiated  along  the  outward  sloping 
front  of  the  bucket  and  the  mass  is  projected  into  the 
receiver  if  the  critical  speed  has  been  exceeded  to  just 
the  correct  degree.  It  is  safer,  however,  to  err  on  the 
side  of  a  slight  excess  in  speed  and  allow  the  back  of  the 
receiver  to  stop  the  material  thus  projected  from  the 
bucket  than  to  miss  the  edge  of  the  receiver  and  thus 
permit  it  to  fall  bark  into  the  boot.  The  efliciency  of  an 
elevator  depends  upon  the  amount  of  material  picked  up 
at  the  boot  and  landed  into  the  receiver,  so  it  is  economy 
in  the  end  to  use  a  little  more  power  and  save  the  belt. 

A  vertical  elevator  will  transport  more  material  from 


the  boot  to  the  point  of  contact  with  the  head  pulley 
than  can  be  raised  with  an  inclined  elevator;  but,  other 
things  being  equal,  the  contents  of  the  buckets  of  the 
latter  will  be  carried  higher  on  the  head  pulley  before 
discharge  begins,  and  will  therefore  be  discharged  with 
a  flatter  trajectory  than  from  a  vertical  elevator.  Con- 
sequently the  spill  is  likely  to  be  less  when  the  bucket 
line  is  properly  inclined,  and  the  amount  of  material 
projected  into  the  receiver  will  in  general  be  found  to 
be  greater  than  would  be  the  case  from  a  vertical  ap- 
paratus. An  inclination  of  1 :  10  gives  good  results. 
The  belt  tension  is  also  less  when  the  bucket  line  is  in- 
clined, and  the  belt  wraps  the  bottom  pulley  to  a  greater 
extent,  resulting  in  less  wear  from  slip.  Other  things 
being  equal,  speed  must  be  increased  when  the  diameter 
of  the  head  pulley  is  increased,  as  the  distance  a  parti- 
cle must  travel  to  reach  the  receiver  increases  with  head- 
pulley  diameter  and  the  impelling  force  must  be  greater. 

Low  Speed  Best  for  Dry  Material 
Dry-crushed  material  will  be  projected  from  the 
buckets  in  a  more  compact  mass  than  will  be  the  case 
with  wet-crushed  material.  When  dry  crushing,  how- 
ever, it  is  generally  desirable  to  minimize  the  produc- 
tion of  dust,  and  the  belt  speed  of  elevators  should  be 
kept  low,  and  the  receiver  placed  lower  than  when  wet- 
crushed  pulp  is  being  hoisted.  It  is  safest,  when  maxi- 
mum capacity  is  desirable,  to  err  on  the  side  of  high 
belt  speed  and  not  worry  over  the  warnings  of  the  in- 
experienced as  to  the  danger  of  material  being  carried 
around  the  head  pulley.  I  have  had  elevators  running 
up  to  belt  speeds  of  650  ft.  per  min.  for  short  runs,  and 
the  discharge  was  good.  Low  belt  speed  has  its  evils; 
the  buckets  may  be  so  overloaded  that  a  steady  spill  will 
occur  for  some  distance  above  the  boot,  and  much  of 
this  material,  falling  between  the  belt  and  foot  pulley, 
will  remain  there,  to  be  ground  between  them  when  the 
foot  pulley  is  again  reached,  with  disastrous  results  to 
the  belt.  Also,  material  spilt  may  bank  up  in  the  boot 
and  rapidly  wear  away  the  bucket  tips  as  well  as  con- 
sume much  power  from  friction,  as  illustrated  by  Fig. 
8.  An  occasional  slide  of  this  banked-up  material  may 
completely  choke  the  elevator.  Be  sure  that  material  is 
not  allowed  to  bank-up  at  this  point. 

Slow  speed,  therefore,  although  tending  to  prolong  the 
life  of  chain  elevators  by  minimizing  strains  in  the 
chain  articulations,  may  have  an  entirely  opposite  ef- 
fect upon  bucket-and-belt  elevators  and  lead  to  their 
rapid  destruction.  Excessive  belt  speed,  however,  will 
also  prove  detrimental.  The  correct  speed  of  an  ele- 
vator can  be  determined  only  after  all  the  conditions 
have  been  carefully  appraised.  In  the  best  modern  mill 
practice  elevator  belt  speeds  vary  from  3.50  ft.  to  500 
ft.  per  min.  Good  practice  indicates  that  for  an  eleva- 
tor running  over  a  lagged  head  pulley  of  ."Jfi-in.  diameter 
handling  material  crushed  to  ,'  in.  and  less  with  a  ratio 
of  ore  to  water  of  1 :  3.  a  .speed  of  400  ft.  per  min.  is 
about  right.  It  will  be  advisable  to  decrease  this  as  the 
size  of  material  increases. 

Discharging  Buckets  with  Packed  Material 
Should  an  elevator  fail  to  discharge,  several  expedi- 
ents may  be  tried.  A  canvas  lining  has  been  found  use- 
ful in  overcoming  the  tendency  of  clayey  loads  to  stick 
in  the  buckets.  If  the  material  forms  a  more  or  less 
packed  aggregate,  small  perforations  in  the  bottom  of 
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the  buckets  will  loosen  the  adherence  of  the  mass  to 
the  bottom  of  the  buckets.  Sprays  of  water  impinging 
into  the  buckets  have  been  found  to  relieve  the  situa- 
tion, and  a  whacker  or  bumper  delivering  a  blow  to  the 
edge  of  the  bucket  as  it  passes  around  the  head  pulley 
has  also  been  found  effective.  One  form  of  bumper 
consists  of  an  oak  plank  swinging  on  a  small  shaft 
and  so  placed  that  each  bucket  will  strike  it  on  reaching 
the  top  of  the  head  pulley.  The  impact  tosses  the  plank 
upward  and  leaves  it  in  position  to  fall  and  strike  the 
bucket  immediately  following.  The  pendulum  arc  must 
be  found  by  trial  and  a  stop  provided  to  prevent  the 
bumper  from  striking  the  belt  in  case  no  bucket  inter- 
poses itself  between  bumper  and  belt.  The  theory  of  the 
device  is  that  the  impact  of  the  bumper  distorts  the 
bucket  sufficiently  to  permit  air  to  enter  beneath  the 
settled  mass  and  thus  accelerate  its  projection  from  the 
bucket.  A  piece  of  an  old  saw  blade  may  be  fixed  as 
shown  in  Fig.  10.  It  will  be  noted  that  the  steel  whacker 
does  not  interfere  with  material  projected  upward  from 
the  buckets  as  the  head  pulley  is  reached. 

A  short  length  of  chain  bolted  at  each  end  loosely  in 
the  bottom  of  a  bucket  will  also  assist  the  discharge  of 
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packed  material.  At  the  Trojan  mill,  in  North  Dakota, 
a  .strip  of  iron  working  loo.sely  on  two  bolts  through  the 
bottom  of  the  buckets  was  used  to  effect  the  same  pur- 
pose. A  more  positive  device  than  any  of  these  is  that 
of  D.  T.  Blakey,'  shown  in  Fig.  11.  This  is  driven  by 
a  sprocket  chain  from  the  head-sprocket  shaft  and  when 
properly  adjusted  for  the  "knocker  arms"  to  work  in 
synchronism  with  the  elevator  buckets  of  a  positive- 
discharge  elevator  it  will  compel  the  ejection  from  the 
buckets  of  any  material  that  the  apparatus  should  be 
called  upon  to  handle.  Such  "kinks,"  of  course,  are  only 
makeshifts  to  assi.st  discharge.  It  should  be  remem- 
bered that  the  centrifugal  type  of  bucket  elevator  is 
adapted  only  for  material  that  can  be  induced  to  dis- 
charge freely  under  the  influence  of  the  forces  devel- 
oped by  the  (light  of  the  bucket  line  around  the  head 
pulley.  If  the  pulp  i.i  sticky  or  packs  in  a  dense  mass 
in  the  buckets,  a  centrifugal-diacharge  elevator  is  un- 
suited  to  the  work  and  the  use  of  a  positive-discharge 
conveyor  is  probably  indicated. 

'Mechanical   pii«rln»^r.    Kno\vlll<>     T. m. 


Handling  the  usual  sizes  of  material  treated  upon 
jigs,  etc.,  in  a  wet-treatment  mill,  a  well-designed  belt- 
and-bucket  elevator  will  meet  all  but  the  most  excep- 
tional conditions  if  the  same  care  be  devoted  to  its 
design  and  construction  that  would  be  considered  im- 
perative in  any  other  unit  of  a  modern  concentrator. 

Some  Aspects  of  Rand  Mining 

The  annual  address  of  the  chairman  of  Consolidated 
Gold  Fields  of  South  Africa  is  always  interesting  by 
reason  of  its  wide  survey  of  the  mining  field,  but  his 
remarks  about  Rand  conditions  are  of  especial  interest 
to  Americans  this  year  on  account  of  the  prospective  par- 
ticipation of  American  capital  in  that  field.  Other 
gold-mining  fields  will  also  recognize  in  Lord  Harris' 
speech  much  that  appertains  to  the  particular  difficulties 
under  which  gold  mining  is  now  being  conducted  all 
over  the  world.  He  also  brings  up  other  points  of  spe- 
cial interest  at  this  time,  such  as  mine  taxation  and 
the  importance  to  the  British  Empire  of  the  continuance 
of  gold  production.     Lord  Harris  said  in  part: 

"Turning  to  general  subjects,  there  is  one  toward 
which  I  think  I  ought  to  call  your  attention  specially, 
although  it  affects  interests  far  wider  than  tho.se  of  the 
shareholders  of  the  Consolidated  Gold  Fields.  Douglas 
Christopherson,  manager  at  .Johannesburg,  says  in  his 
report :  'South  Africa  would  undoubtedly  have  been 
vitally  affected  detrimentally  had  the  operations  of  the 
gold-mining  industry  been  considerably  curtailed.'  I 
think  he  might  have  said  not  only  the  Union  of  South 
Africa,  but  the  Empire  also;  at  any  rate,  our  experience 
is  that  those  governments  that  are  able  to  arrange  for 
the  exportation  of  gold  are  very  anxious  to  get  it. 

Increased  Costs  on  the  Same-Priced  Product 

"You  know  also  that — I  have  stated  it  on  several  oc- 
casions— we  are  getting  the  same  price  per  ounce  for 
the  gold,  but  it  is  costing  far  more  to  produce.  In  an- 
other part  of  his  report  Mr.  Christopherson  points  out 
that,  as  indirect  taxation  is  practically  in  proportion  to 
the  tonnage  milled,  it  is  obviously  a  far  heavier  burden 
on  the  low-grade  mines,  where  profitable  working  is  de- 
pendent on  milling  large  tonnages,  and  he  illustrates  his 
argument  by  referring  to  Knights  Deep,  where  he  claims 
that  the  above  form  of  taxation  in  the  first  half  of  1917 
amounted,  as  he  puts  it,  to  200'',  on  the  working  profit, 
which  was  only  9d.  ( 18c.)  per  ton  milled.  I  take  it  he 
means  that,  assuming  a  profit,  before  deductions,  of 
27d.  (54c.),  deductions  for  war  lev>',  miners'  phthisis 
charges,  railage  on  stores  and  gold  and  licenses  amount 
to  Is.  (id.  i3Gc.)  per  ton,  leaving  only  Od  (18c.)  per  ton 
working  profit,  and  then  before  this  working  profit  can 
be  distril)uted  there  has  to  be  deducted  further  expendi- 
ture on  replacement  and  renewals  of  machinery,'  and 
plant  and  amounts  appropriated  for  capital  expenditure, 
debenture  redemption  and  interest  which  are  not  in- 
cluded in  working  costs. 

"Now,  my  object  in  referring  thus  publicly  to  this 
matter  is  to  call  the  attention  of  the  authorities  to  the* 
grave  risk  they  are  running  of  'killing  the  goo.se.'  If  it 
is  a  matter  of  Imperial  importance  to  produce  as  much 
gold  as  possible,  some  inducement  must  surely  be  offered 
to  the  shareholders  in  these  mines,  which  are  perilou.sly 
near  having  to  close  down,  as,  owing  to  the  cost  of 
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working  being  so  heavy,  they  show  scarcely  any  profit. 
We  have  time  and  again  pointed  out  to  you  that  the  re- 
turn from  a  mine  in  the  shape  of  dividends  is  not  all 
true  profit;  it  is  partly  a  retur.i  of  capital  and  partly 
interest  on  investment,  because  a  mine  is  a  wasting  asset, 
and  it  would  be  quite  unreasonable  to  expect  share- 
holders to  continue  to  extract  ore  from  their  mine  if  no 
return  is  coming  to  them,  any  more  than  it  is  reasonable 
to  expect  the  merchants,  traders,  jr  the  farmers  of  this 
country,  whose  freedom  of  operations  is  being  interfered 
with  by  the  government  owing  to  the  exigencies  of  the 
war,  to  carry  on  their  business  regardless  of  whether 
these  businesses  are  profitable  or  not.  There  have  been, 
of  course,  innumerable  cases  already  where  the  govern- 
ment has  had  to  acknowledge  that  a  reasonable  profit 
must  be  allowed.  Even  the  excess-profits  tax  acknowl- 
edges that,  in  the  first  instance,  a  profit  to  the  business 
concerned  is  a  legitimate  first  charge. 

Possible  Extension  of  Low-Grade  Mines 

"I  do  not  see  how  the  government  can  possibly  take 
the  line  that  the  production  of  gold  is  so  important  that 
it  must  go  on  whether  it  is  profitable  or  not.  If  they 
did,  then  I  suppose  the  shareholders  might  say  that  the 
government  must  take  over  the  working  costs  them- 
selves, but  even  than  the  property  of  the  shareholders 
would  be  wasting  and  unremunerative  unless  they  re- 
ceived some  compensation  for  disturbance  from  the 
government.  Mr.  Christopherson  stated  that  a  quarter 
of  the  working  mines  on  the  Rand  are  now  affected  by 
this  serious  outlook,  threatening  the  total  extinction  of 
the  low-grade  mines  as  taxpayers,  as  employers  of  labor 
and  as  consumers  of  South  African  mining  supplies  and 
produce.  You  will  see  from  his  report  that  he  points 
to  this  fact — that,  whereas  25  mines  were  working  in 
July,  1914,  at  an  average  profit  of  5s.  lOd.  ($1.42)  per 
ton,  these  mines  are  now  working  at  only  2s.  2d.  (53c.) 
average  profit  per  ton,  showing  a  decrease  in  tonnage  be- 
tween the  two  years  of  1,786,416  tons.  This  result  is, 
of  course,  not  all  due  to  taxation  or  to  increase  in  cost 
of  labor  and  supplies;  I  do  not  suggest  that.  It  is,  in 
the  case  of  the  low-grade  mines,  also  attributable  to 
shortage  of  native  labor. 

Relief  Necessary  to  Maintain  Gold  Output 

"Now,  these  adverse  conditions  do  not  apply  with 
equal  weight  all  round.  The  companies  of  the  Far  East 
Rand  have,  of  course,  the  advantage,  apart  altogether 
from  the  merits  of  their  ore,  of  the  experience  of  the 
older  mines,  and  have  been  able  to  avoid  expenses  which 
were  not  avoidable  in  older  days.  At  present  eight  Far 
East  Rand  companies  are  working  at  a  profit  of  18s.  3d. 
($4.44)  per  ton,  while  the  remaining  42  companies  on 
the  Rand  are  working  at  only  5s.  3d.  ($1.28)  per  ton 
profit.  Surely  in  these  days,  when  a  graduation  of  in- 
come taxation  is  recognized  as  legitimate,  it  might  with 
justice  be  applied  to  the  South  African  profit  taxation; 
but,  whatever  the  method,  I  do  submit  that  it  is  neces- 
sary for  the  government  to  look  carefully  into  this  mat- 
ter and  find  some  way  of  remedying  the  unduly  heavy 
burden  which  is  now  laid  on  the  poor-grade  mines,  with 
a  view  to  providing  some  relief,  and  that  as  promptly  as 
possible,  unless  they  are  prepared  to  do  without  the  gold 
which,  we  are  given  to  understand,  is  so  essential  for 
the  necessities  of  the  Empire,  and  also  unless  the  Union 


of  South  Africa  is  prepared  to  face  a  considerable  fall- 
ing off  in  receipts  from  the  taxation  of  mines. 

"The  general  effect  of  the  adverse  conditions  under 
which  the  gold-mining  industry  in  South  Africa  is 
being  carried  on  is  best  illustrated  by  the  fact  that  for 
the  year  ended  July  31,  1917,  the  amount  distributed 
in  dividends  by  the  gold  mines  of  the  Rand  was 
£6,732,000  odd  as  compared  with  £7,985,000  odd  for  the 
corresponding  period  immediately  prior  to  the  outbreak 
of  war,  being  a  decrease  of  no  less  than  £1,253,000  odd, 
and  this  would,  of  course,  have  been  considerably  greater 
had  it  not  been  for  the  increased  dividends  paid  during 
the  latter  period  by  the  Far  East  Rand  companies. 

"I  submit  that  this  is  a  condition  of  affairs  which  is 
not  justified,  having  regard  to  the  sacrifice  made  by 
you  and  the  efforts  that  have  been  made  by  your 
officers  not  only  to  work  your  mines  economically, 
but  to  introduce  greatly  improved  conditions  for  the 
employees.  The  working  costs  of  this  group  come  out 
at  16s.  2d.  ($3.93)  per  ton  milled,  as  against  18s.  6i&. 
($4.51)   for  the  whole  of  the  Witwatersrand. 

Improved  Working  Conditions 

"A  considerable  advance  has  apparently  been  made  in 
the  use  of  small  machine  drills,  which  are  at  last  show- 
ing considerable  efliciency;  a  rigid  economy  is  being  ex- 
ercised in  the  way  of  stores,  and,  owing  to  the  efforts 
of  your  representative,  amicable  results  have  been  ob- 
tained by  meetings  of  employers  and  employees,  and  Mr. 
Christopherson  considers  that  there  is  now  a  better 
feeling  between  the  two  than  has  existed  in  the  past. 
Success  is  resulting  from  the  continued  efforts  to  elim- 
inate dust  in  mine  v/orkings,  and  it  is  becoming  appa- 
rent that  there  is  now  little  danger  of  contracting  miners' 
phthisis.  Mr.  Leslie  claims  that  the  general  health  and 
fitness  of  many  of  the  employees  has  benefited  consider- 
ably by  the  arrangements  made  for  physical  culture — 
which  have  been  supported  by  Mr.  Christopherson — on 
our  mines.  Mechanics'  working  time  has  been  reduced 
to  48  hours  per  week,  and  their  holiday  leave  has  been 
extended.  Holiday  leave  on  a  more  extended  scale  has 
been  granted  to  underground  employees,  who  have  been 
offered  a  48-hour  week,  and  the  war  bonus  to  mine  em- 
ployees has  been  extended  with  the  increased  cost  of 
living.  The  mining  industry  is  sharing  in  the  expense 
of  a  largely  extended  scheme  for  giving  youths  a  prac- 
tical training  in  mining. 

"These  various  measures  constitute  collectively  a 
heavy  expenditure  on  the  part  of  the  mining  industry, 
and  I  submit  that,  having  regard  to  these  improvements 
which  have  been  made  by  your  representatives,  and  for 
which  you  pay,  it  is  only  reasonable  to  advance  a  respect- 
ful petition  that  the  extremely  adverse  conditions  under 
which  the  low-grade  mines  are  working  shall  receive 
sympathetic  consideration  from  the  government.  But 
whether  we  do  receive  it  or  do  not,  I  hope  you  will  not 
forget  that  these  adverse  conditions  are  temporary. 
They  may  entail  considerable  hardships  to  shareholders 
for  a  short  period  in  the  way  of  loss  of  income  and  ex- 
cess of  depreciation,  with  a  resultant  drop  in  dividend; 
but  after  the  war  there  will  be  a  return  to  South  Africp. 
of  a  large  number  of  of  natives,  and,  of  course,  also 
many  of  our  skilled  employees  and  officials,  and,  though 
the  prices  of  commodities  naturally  will  not  drop  at  once 
to  the  old  level,  still  they  are  likely  to  seek  a  lower  level 
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than  at  present.  Naturally,  we  shall  do  our  best  to 
minimize  the  hardship,  and  I  am  hopeful  that  several 
factors  may  add  to  our  profit.s  in  the  current  year  and 
help  to  counterbalance  the  adverse  circumstances. 

"Then  we  have  some  more  cheering  news  as  regards 
prospects.  The  Simmer  Deep  will  have  the  benefit  soon 
of  improved  winding  equipment  in  both  shafts,  which 
will  render  the  lower  levels  more  accessible  for  working 
and  the  development  at  the  lower  levels  is  so  encourag 
ing,  especially  in  view  of  that  in  the  Clement  shaft 
section,  that  it  has  a  really  good  chance  of  making  i. 
much  better  showing.  Were  it  not  for  war  conditions, 
the  mine  would  today  be  making  about  £7000  profit  a 
month,  while  the  charge  for  redemption  of  first  and 
second  debentures  and  the  interest  on  the  first  and  sec- 
ond debentures  amounts  this  year  to  about  £73,000,  and 
is  annually  decreasing.  When,  therefore,  we  reach,  as 
we  may  hope  we  shall  do  when  we  get  the  labor  back, 
that  level  of  revenue,  the  sui-plus  of  profit  over  these 
recurring  charges  will  annually  increase. 

At  Robinson  Deep,  the  new  vertical  shaft  made  excel- 
lent progress,  and  the  result  of  the  development  work  in 
the  Booysens  claims  is  distinctly  encouraging.  As  re- 
gards Sub  Nigel,  you  can  see  for  yourselves  that  the 
market  has  viewed  favorably  the  proposal  for  the  in- 
crease of  capital  for  the  purpose  of  sinking  a  new  shaft 
and  development  for  a  greater  tonnage,  and,  in  con- 
nection with  the  proposed  sale  of  some  of  our  Grootfon- 
tein  claims  to  that  company,  you  will  have  noticed  with 
satisfaction.  I  am  sure,  that  Mr.  Leslie  believes,  from 
data  showing  in  the  Springs  Mines  and  the  Daggafon- 
tein  mines,  together  with  the  development  in  Sub  Nigel. 
that  the  Farm  Grootfontein  is  traversed  from  end  to 
end  by  the  richest  course  of  the  gold-bearing  reef  of 
the  Far  East  Rand. 

"I  am  able  also  to  turn  to  Rhodesian  affairs  with 
considerably  more  confidence  than  previously.  The 
rearrangement  of  capital  has  placed  the  Gold  Fields 
Rhodesian  Co.  in  the  dividend-paying  list,  and  the  pros- 
pects of  several  of  its  largest  interests  are  of  a  dis- 
tinctly encouraging  nature." 


Tin  Shipments  from  Hongkong 

Shipments  of  South  China  tin  to  the  United  States 
during  July,  August  and  September  were  fairly  in  pro- 
portion to  the  high  record  set  for  the  first  half  of  the 
year,  according  to  a  report  from  Consul  General  George 
E.  Anderson,  at  Hongkong,  British  China,  dated  Sept. 
27.  In  July  there  was  a  prospect  of  a  shortage  of 
tin  supplies  in  South  China  and  other  producing  center.^ 
in  the  East,  but  since  then  production  has  increased 
somewhat,  and.  in  spite  of  shipments  to  the  United 
States  during  the  quarter  valued  at  almo.st  $1,000,000, 
the  market  in  Hongkong  was  somewhat  easier.  Recent 
sales  have  probably  been  made  of  stocks  heretofore  held 
for  speculation  and  now  m\(\  to  prevent  further  losses. 
Exports  to  the  United  States  for  the  nine  months  ended 
September  30  were  valued  at  $3,264,652.  as  compared 
with  $1,235.6.32  in  the  first  nine  months  of  191C  and 
with  $901,823  in  the  first  nine  months  of  1915. 

Exports  of  tin  to  other  portions  of  the  world  during 
the  year  to  date  have  increased  a  little  over  40',,  whilfc 
the  total  shipments  to  all  countries  have  increased  about 
58'i.     The   figures,   according   to   the   returns   of   the 


•Hongkong  General  Chamber  of  Commerce,  for  the  first 
nine  months  of  1917  are  as  follows,  the  quantity  being 
given  in  slabs  of  112  lb.  each  and  the  corresponding 
figures  for  1916  being  given  in  parentheses:  To  Great 
Britain,  16,920  (22,373)  ;  to  the  continent  of  Europe, 
21,800  (48001  ;  to  the  United  States  and  Canada,  22,874 
(10.829).  High  exchange  had  a  marked  influence  against 
export  of  the  metal,  but  the  nine-month  period  closed 
with  eayier  exchange  and  an  easier  tin  market. 


Platinum  in  Ronda  Mountains,  Spain^ 

Prospecting  for  platinum  by  the  engineers  of  the 
Spanish  government  still  continues  among  the  placer 
deposits  in  the  Serrania  de  Ronda.  The  region  that  is 
being  investigated  lies  near  the  coast,  halfway  between 
Malaga  and  Gibraltar,  a  little  to  the  west  of  Marbella. 
and  includes  several  rivers  with  substantial  gravel  de- 
posits, among  them  the  Verde  and  Guadaiza.  Con- 
siderable preliminary  work  was  done  in  1914  and  1915. 
In  February,  1916,  the  investigating  commission  under 
the  direction  of  the  Geological  Institute  was  directed  to 
continue  its  work  and  to  study  the  deposits  of  chrome, 
magnetite,  and  nickel,  which  are  desired  for  military 
purposes.     Since  then  the  work  has  progressed  slowly. 

In  the  investigation  of  the  platiniferous  placers,  holes 
have  been  dug  at  inten'als  of  200  m.,  and  between 
these  soundings  have  been  made  every  20  m.  The  de- 
posits along  the  River  Verde  have  all  been  tested,  and 
along  the  Guadaiza  the  examination  is  nearly  completed. 
On  both  of  these  rivers  a  (luantity  of  platinum  is  said 
to  have  been  found  which,  though  not  extraordinary, 
may  be  regarded  as  favorable  enough  from  an  industrial 
point  of  view,  considering  the  present  prices  of  this 
metal.  While  the  investigation  on  the  Guadaiza  is  not 
yet  ended,  it  is  believed  that  the  quantity  of  platinum 
there  is  greater  than  on  the  Verde  and  that  the  average 
depth  is  somewhat  smaller — not  in  excess  of  33  ft.  on  the 
Guadaiza  and  49  ft.  on  the  Verde. 

On  the  Verde  68  holes  have  been  dug.  making  a 
total  depth  of  776  m..  from  which  24.079  liters  of 
material  were  taken  and  washed  to  determine  the  plati- 
num contents.  On  the  Guadaiza  109  holes  have  been 
dug,  making  a  total  depth  of  872  m..  from  which  21,- 
800  liters  of  sand  were  taken  and  washed.  This  work 
has  been  carried  on  with  two  imported  second-hand 
drills.  Operations  were  discontinued  for  the  summer 
because  of  the  lack  of  water  and  the  difficulty  of  boring. 
The  prevailing  heat  and  miasma  also  make  it  advisable 
to  suspend  work  from  July  until  September. 

In  prospecting  for  other  minerals  the  region  has 
been  divided  into  areas  of  2  to  5  sq.km.,  which  are 
being  investigated  progressively  by  groups  of  8  to  10 
men.  looking  over  the  ground  meter  by  meter  and 
sending  .samples  to  the  central  oflice  for  analysis.  It 
has  been  established  thus  far  that  there  are  10  deposits 
of  rich  chrome  which  may  be  exploited,  and  from  16 
to  18  of  magnetite  anJ  chrome  iron.  Deposits  of  nickel, 
which  is  the  most  important  of  the  metals  for  military 
purposes,  have  been  found  in  quantities  which  are  ex- 
pected to  meet  the  needs  of  the  Spanish  industry  for 
several  decades  at  the  rate  it  is  now  being  consumed; 
the  predominating  mineral  is  garnierite. 

^xcprpt  friMii  II  ipport  from  roiisiil  l,oul»  n  Dreyfus,  Jr.  at 
Mnlngn.  Spnln.   In  V    S    Commerce  Report.  Oct.   23.   1917 
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Marketing  of  Lead  by  the  Smelter 


The  problem  of  the  marketing  of  the  miner's  lead 
by  the  smelter  is  ably  set  forth  by  Edivard  Brush 
who  has  long  been  in  charge  of  the  selling  of  lead 
and  silver  for  the  American  Smelting  and  Re- 
fining Company. 

MANY  facts  of  interest  to  the  lead  miner,  the 
smelter  and  the  purchaser  of  lead  were  con- 
tained in  the  affidavit  of  Edward  Brush,  vice- 
president  of  the  American  Smelting  and  Refining 
Co.,  in  connection  with  the  suit  brought  by  that 
company  against  the  Bunker  Hill  &  Sullivan  Mining 
and  Concentrating  Co.  in  the  U.  S.  district  court 
of  Oregon.  Limitations  of  space  obviously  prevent  a 
detailed  presentation  of  the  legal  and  controversial  as- 
pects of  the  case,  but  the  following  excerpts  from  Mr. 
Brush's  affidavit  set  forth  clearly  some  of  the  selling 
handicaps  that  have  burdened  both  the  producer  and  the 
smelter  of  laad: 

The  smelting  business  prior  to  1900  had  been  one  of 
great  uncertainty,  because  the  custom  of  the  trade  had 
been  to  establish  numbers  of  small  smelteries,  the  lives 
of  which  were  often  short,  depending  upon  a  given  mine, 
or  at  least  a  given  mining  district.  Their  metallurgical 
work  was  poor  and  their  metal  los-.es  consequently  great. 

The  custom  of  the  trade  is  and  always  has  been  for 
the  smelter  to  buy  the  mine  product,  consisting  of  ores, 
concentrates  and  slimes,  paying  for  the  metal  contents 
of  this  product  at  the  time  of  delivery.  The  amount 
paid  the  producer  in  the  early  days  was  generally  a  flat 
price,  much  less  than  the  market  figure,  because  of  the 
fact  that  at  least  three  to  four  months  must  elapse  from 
receipt  by  the  smelter  un'il  the  final  refined  metal,  in 
commercial  form,  can  be  sold  and  delivered  in  the  mar- 
ket. Meanwhile  the  prices  of  the  metals  might  change 
materially.  Obviously  the  smelters  would  pay  only  at  a 
rate  which  would  insure  them  against  loss. 

New  York  Prices  Rule  Lead  and  Silver  Market 
In  the  metf.1  business  the  great  market  for  the  United 
States  for  both  lead  pnd  silver  is  New  York,  and  hence 
all  contracts  are  based  upon  New  York  prices,  excepting 
for  the  soft-lead  fields  of  Missouri  and  Oklahoma,  which 
are  based  on  a  secondary  market  in  St.  Louis.  How- 
ever, as  the  difference  between  the  St.  Louis  price  and 
the  New  York  price  amounts  merely  to  the  freight  be- 
tween the  two  points,  this  does  not  make  a  substantial 
difference. 

To  sell  its  metals  without  loss  is  a  very  important 
problem  in  the  smelting  business.  As  stated,  it  takes 
at  least  three  months  from  the  receipt  of  the  ores  be- 
fore the  smelter  can  finally  deliver  the  lead  content 
thereof  in  the  market.  During  this  time  the  price  of 
lead  and  silver  may  rise  or  fall,  or  do  both.  At  first 
blush,  it  would  seem  that  the  profit  made  on  the  rising 
price  would  offset  the  loss  made  on  the  falling  price; 
but  this  does  not  prove  to  be  the  case  in  actual  expe- 
rience, even  though  the  price  may  be  averaged  and  on  the 
whole  the  amount  of  rise  and  fall  is  equal.  The  ef- 
fect is  not  balanced  for  the  reason  that  when  prices 
are  rising  the  consuming  manufacturing  trade,  real- 
izing the  probability  of  an  increase,  buys  as  rapidly 


as  possible  "to  supply  its  necessities  for  a  considerable 
time  in  the  future.  Also,  the  mines  over-produce  at 
high  prices  and  lower  their  production  when  price.s 
are  depressed. 

The  lead  and  silver  business,  like  nearly  all  other 
businesses,  such  as  steel,  lumber,  etc.,  is  subject  to  pe- 
riods of  depression,  during  which  time  the  smelter  is 
obliged  to  buy  the  mine  product  but  can  sell  nothing. 
As  a  rule,  lead  is  high  when  the  country  as  a  whole 
is  enjoying  great  prosperity  and  there  is  a  consequent 
building  development  which  necessitates  the  use  of  lead 
for  paint  and  for  plumbing  purposes,  and  of  late  years, 
when  electrical  equipment  is  expanding,  for  lead-cov- 
ered wire  and  for  batteries.  When  the  period  of  fall- 
ing prices  sets  in,  the  consuming  trade  buys  from 
hand  to  mouth,  because  it  feels  that  the  price  will  go 
down  and  hence  carries  no  surplus  stock. 

V.\RiATioN  IN  Silver  Price  a  Troublesome  Factor 

Silver  has  also  been  a  disturbing  factor  in  the  busi- 
ness and  is  subject  to  wide  variations  which  are  based 
not  only  upon  the  consumption  of  silver  in  the  arts  but 
upon  its  use  as  money.  The  price  of  the  metal  is  largely 
governed  by  London.  The  transportation  of  the  metal 
in  India  and  China,  which  st.U  use  it  as  a  basis  for  their 
money  supply,  takes  considerable  time,  and  hence  the 
risks  of  handling  silver  are  particularly  great  and  call 
for  great  care  and  attention.  It  is  important  that  one 
be  in  a  position  to  get  widespread  information  and  to 
be  able  to  act  quickly  upon  that  infoiTnation,  if  he  de- 
sires to  avoid  great  losses  in  handling  the  silver-bearing 
product. 

The  result  is  that  the  smelter  to  some  extent  "holds 
the  sack,"  to  use  a  colloquial  expression.  He  has  to 
make  his  contracts  more  or  lass  based  on  the  require- 
ments of  his  customers  to  the  extent  of  his  ability  to 
fill  them ;  hence,  if  the  customer  wishes  a  large  quan- 
tity and  the  smelter  has  it,  he  must  supply  the  amount 
desired.  If,  however,  the  customer  wants  only  a  small 
quantity,  the  smelting  company  is  left  to  carry  large 
quantities  of  lead  or  silver,  with  consequent  great  risk, 
should  the  price  fall. 

Mft.al  Equivalent  of  Ores  Purchased  Sold  Daily 

As  a  consequence  of  this  condition  in  the  old  days, 
before  the  organization  of  the  American  Smelting  and 
Refining  Co.,  the  smelters  were  accustomed  to  sell,  if 
possible,  each  day  the  amount  of  lead  which  they  re- 
ceived at  the  price  prevailing  on  that  date,  agreeing  to 
deliver  it  three  or  four  months  thereafter.  This  led  to 
the  development  of  a  large  group  of  middlemen  in  New 
York  who  would  purchase  from  the  smelter  and  would 
thus  take  the  risk  of  carrying  the  lead  until  the  con- 
sumer wanted  it.  The  result  was  that  they  acquired 
what  is  called  "spot  lead,"  that  is,  lead  which  could  be 
delivered  immediately,  and  they  would  obtain  control 
of  large  quantities  of  this  at  periods  of  low  prices  and 
carry  it  over  until  they  could  dispose  of  it  when  prices 
were  high.  As  a  result,  the  mine  got  on  the  average 
an  unsatisfactory  price  for  its  lead  output. 

It  became  obvious  that  it  would  be  wise  for  all  con- 
cerned, mine,  smelter  and  consuming  public,  if  the  in- 
equalities of  this  system  could  be  somewhat  mitigated. 
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and  both  miner  and  smelter  be  able  to  protect  them- 
selves. To  do  this  there  was  inaugurated  a  form  of  con- 
tract with  the  miner  under  which  a  percentage  of  the 
price  allowed  was  given  to  the  smelting  company,  so 
th|it  it  would  be  directly  interested  in  the  amount  ob- 
tained for  the  lead  in  the  market,  and  thus  be  compen- 
sated for  carrying  charges  and  the  risks  it  would  have 
to  undertake  if  it  abolished  the  old  plan  of  selling  the 
lead  on  the  day  of  receipt  for  whatever  it  could  get,  the 
lead  to  be  delivered  four  months  afterward.  This  gen- 
eral policy  of  the  trade  was  embodied  in  contracts  in 
which  it  was  agreed  to  pay  for  90'"^  of  the  lead  at  90''r 
of  the  New  York  price  up  to  $4.10  per  100  lb.,  and  above 
$4.10  per  100  lb.  dividing  the  price  of  the  lead  between 
the  miner  and  smelter. 

The  result  in  practical  e.xperience  was  that  the  miner 
averaged  a  greater  price  for  his  lead  than  under  the 
old  system,  while  the  smelting  company,  being  also  in- 
terested, had  an  object  in  at  times  carr>ing  the  lead 
over  dull  periods  to  sell  it  in  periods  of  better  prices. 
In  fact,  it  absorbed  the  functions  and  the  field  thereto- 
fore occupied  by  the  middlemen  above  described.  But 
to  do  this  the  smelting  company  had  to  make  contracts 
with  the  important  consumers.  Obviously  it  could  not 
make  such  contracts  unless  it  was  reasonably  sure  of  be- 
ing able  to  deliver  the  lead. 

The  present  high  price  of  lead  is  the  result  of  these 
conditions:    (1)    Production   in    Mexico  has   practically 


Now,  miners  as  a  rule  want  to  sell  their  products, 
which  are  ores,  concentrates  and  slimes,  for  cash.  The 
risk  and  expense  of  selling  then  fall  upon  the  smelting 
company  and  it  accordingly  equips  itself  extensively  to 
sustain  that  burden.  It  has  established  lines  of  infor- 
mation as  to  the  influences  affecting  the  price  of  lead 
and  silver  throughout  the  world,  and  has  built  up  a  large 
organization  of  agents  in  all  important  markets. 


Recovery  of  Comstock  Tailings 
from  Carson  River 

By  Lewis  H.  Eddy' 

Considerable  gold  and  silver  are  believed  to  have  been 
deposited  in  the  Carson  River  in  the  form  of  chlorides, 
quicksilver  and  amalgam  from  the  tailings  of  the  mills 
that  treated  the  ores  of  the  Comstock  mines  prior  to 
1899.  The  Unevida  Gold  Mining  Co.  will  attempt  to 
recover  the  quicksilver  and  amalgam  and  whatever  other 
valuable  metals  there  may  be  in  the  river,  by  the  installa- 
tion of  a  plant  for  conveying  and  washing  the  gravel 
and  cleaning  bedrock.  Three  problems,  low  cost  of  han- 
dling the  gravel,  cleaning  the  bedrock,  and  scouring  the 
recovered  quicksilver  confront  the  company. 

The  Unevida  plant  will  be  built  at  a  point  near  the 
river  shown  in  the  photograph.  The  cost  of  recovery 
can  be  determined  positively  only  by  actual  operation. 


WASHKli    I'KSICXED  TO   TREAT  THE  CAHSoX    KIVER  HUAVKL 


ceased  during  the  years  of  anarchy  which  have  recently 
prevailed  in  that  country;  (2)  the  shortage  of  ships, 
due  to  their  destruction  in  the  U-boat  warfare,  and  their 
use  in  carr>'ing  of  war  munitions,  has  practically  shut 
off  the  supply  from  Australia,  one  of  the  largest  fields 
of  production  in  the  world,  and  the  same  conditions 
have  affected  the  supply  from  Spain;  (3)  the  increased 
use  of  lead  for  war  purposes. 

Owing  to  the  advantages  of  long-time  contracts,  or 
of  some  connection  between  miner  and  smelter,  all  the 
important  lead-producing  mines  of  the  country  now 
have  their  output  arranged  for  for  many  years  in  ad- 
vance. Ever>'  smelter  in  the  bu.'<iness  fro.n  the  years 
1890  to  1893  will  recall  that  many  smelters  in  the 
country  were  ab.solutely  ruine<l  and  that  the  financial 
status  of  all  was  seriously  impaired  by  the  continued 
fall  in  the  price  of  silver,  which  culminated  in  the 
famous  panic  of  1893.  The  smelters  simply  cnuld  not 
.sell  the  silver  for  what  they  paid  for  it,  until  finally 
in  despair  they  refu.sed  to  pay  for  the  silver  except 
upon  the  price  pre^-ailing  in  the  rii:irl...i  ;ii  t(u>  tii)u>  the 
silver  finally  reached  the  market 


but  it  may  be  estimated  on  the  basis  of  excavating,  con- 
veying and  washing  gold-bearing  gravel  by  the  plan  of 
operation  that  is  to  be  adopted,  which  is  a  combination 
of  simple  methods  already  in  u.se  in  gold-placer  mining, 
composed  of  (1)  endless-chain  bucket  conveyors,  (2> 
revolving  screens,  (3)  gravel  washers,  (4)  Neill  jigs. 
The  bucket  conveyor  to  be  installed  is  designed  from  one 
used  20  years  ago  at  the  Alturiis  Mine,  Sierra  County. 
California.  This  conveyor,  shown  in  an  accompanying 
illustration,'  was  constructed  by  \V.  S.  and  A.  M.  Packer 
and  was  not  patented.  The  gravel  was  shoveled  by 
hand  into  the  buckets  on  the  lower  side  of  the  double 
chain  and  was  carried  up  and  around  the  driving 
sprocket  on  the  platform  and  dumped  into  the  hopper. 
The  empty  buckets  returned  in  an  inverted  position 
until  they  rounded  the  sprocket  wheels  at  the  other 
end  and  again  come  into  position  to  be  filled.  The 
original  conveyor  was  driven  by  a  3-ft.  water  wheel, 
provided  with  a  3-in.  nozzle  under  a  40-ft.  head. 

■Amiorlatx  pditor.  "Bnfdnecrlns  mid  Mining  .lournal."  San 
Francisco.   Calif. 

'"Thirteenth  Report  of  Stale  MlneralnglKl."  ii'.'d.  Sacramento. 
Calif. 
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The  Carson  River  plant  will  be  composed  of  a  conveyor 
of  this  tj-pe;  a  trommel  or  a  revolving  screen  as  shown 
in  the  drawing,  16  ft.  long  and  4  ft.  in  diameter;  sluices; 
tailings  elevator  and  Neill  jig.  Material  from  the  stream 
bed  will  pass  from  the  conveyor  buckets  into  the  hopper, 
then  to  the  revolving  screen.  The  coarse  will  pass  out 
into  a  conveyor,  and  the  fines,  passing  through  the  ^- 
in.  perforations  of  the  screen,  will  go  into  the  ordinary 
type  of  mill  amalgam  trap.  The  overflow  will  pass  into 
a  sluice  12-in.  wide  and  about  12  ft.  long,  which  is  hung 
on  standards  and  worked  by  an  eccentric,  having  an  end- 
shake  stroke  of  i  in.  400  strokes  per  minute.  This 
sluice  and  the  revolving  screen  were  originally  intended 
for  use  at  Battle  Mountain,  Nev. ;  the  idea  being  to  put 
through  the  largest  amount  of  gra^  el  possible  with  the 
smallest  amount  of  water.  The  gravel  will  travel  dry 
through  the  sluice,  the  water  being  used  only  to  wash 
the  fines  out  of  the  riffles.  In  other  words,  the  water 
does  not  drive  the  gravel  through,  as  in  ordinary  sluice 
work.  From  the  shaking  sluice  the  pulp  will  be  pumped 
through  a  centrifugal  pump,  which  will  lift  it  about  5  ft., 
the  discharge  to  pass  through  a  Neill  jig. 

The  Carson  River  is  to  be  turned  from  its  bed  by  a 
combination  of  ditches  and  centrifugal  pumps,  the 
pumps  taking  care  of  the  seepage.  A  section  of  the 
river  will  be  surveyed,  its  course  diverted  and  the 
gravel  worked  out,  and  then  the  plant  will  be  moved 
forward  to  another  section.  The  entire  washing  plant 
as  well  as  th3  conveyor  plant  will  bo  built  so  as  to  be 
readily  moved  from  one  point  to  another. 
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Acquisition  of  Mines  by  Aliens 
Forbidden  in  Great  Britain 

The  acquisition  of  mines  in  Great  Britain  by  aliens 
without  license  was  prohibited  under  an  order  of  May 
2.  This  prohibition  has  been  drastically  extended  un- 
der an  order  of  Oct.  28,  which  forbids  the  transfer  of 
mine  holdings  to  aliens  wherever  the  mines  are  situated. 
The  text  of  the  regulation  now  reads  as  follows : 

A  person  shall  not,  without  the  consent  of  the  Board  of 
Trade,  transfer  or  agree  to  transfer  to  or  for  the  benefit  of 
an  alien  or  a  foreign-controlled  company  any  interest  in 
any  mine  to  which  this  regulation  applies  or  any  interest  in 
an'oil  field,  or  any  share,  stock,  debenture  or  other  security 
issued  by  any  company  owning  such  a  mine,  or  any  interest 
in  an  oil  field,  or  by  a  company  having  directly  or  indirectly 
by  means  of  the  holding  of  shares  in  any  other  company  or 
otherwise  the  control  of  such  a  mine  or  oil  field,  or  accept 
or  agree  to  accept  such  a  transfer.  If  a  person  acts  in 
contravention  of  this  regulation  he  shall  be  guilty  of  a 
summary  offense  against  these  regulations.  For  the  pur- 
poses of  this  regulation  the  expression  "foreign-controlled 
company"  means  any  corporation  (a)  where  the  majority 
of  the  directors  or  persons  occupying  the  position  of  direc- 
tors, by  whatever  named  called,  are  not  British  subjects;  or 
(b)  where  the  majority  of  the  voting  power  is  in  the  hands 
of  persons  who  are  not  British  subjects,  or  who  exercise 
their  voting  powers  directly  or  indirectly  on  benalf  of  per- 
sons who  are  not  British  subjects;  or  (c)  where  the  control 
is  by  any  other  means  whatever  in  the  hands  of  persons  who 
are  notBritish  subjects;  or  (d)  where  the  executive  is  a 
foreign-controlled  company,  or  where  the  majority  of  the 
executives  are  appointed  by  a  foreign-controlled  company. 
The  mines  to  which  this  regulation  applies  are  mines 
.vherever  situated  from  which  any  ores  of  the  following 
iietals  are  extracted,  that  is  to  say,  copper,  lead,  tin, 
tungsten,  zinc  or  any  other  metal  which  may  hereafter  be 
added  by  order  of  the  Board  of  Trade. 

These  regulations  are  assumed  to  bz  only  for  war 
times.  They  are  likely  to  prove  awkward  if  enforced  in 
other  countries. 
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Photographs  from  the  Field 
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Hoistinp  encines  at    "A"   shaft   of  Old    Li..iiiInioii   Co. 


Fiaminp   machine   for   underground   mine    timber 


Slmkine    srrwnc    at    ronf»<ntrBlnr  .''onn   \annrrs   fed   from   Allen  r.inns 

SOMR   INTRniOR   VIFWS   AT  TITF    PLANT.S   OF  THE  OLD   DOMIN'TON  CO,   AT  OlX)BR,   AUIZ. 
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The  Unevida  Gold  Mining  Co    expects  to  work  Con..riT-r XAil^lNGS   IN^  THE  CARSON  RIVER 
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Correspondence  and   Discussion 
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Is  Gold  Mining  Necessary  During 
the  War? 

I  am  surprised  that  J.  Parke  Channing  should  advo- 
cate the  closing  of  the  gold  mines  of  the  country. 

In  his  article  in  the  Journal  of  Dec.  8,  h3  dsprecates 
the  necessity  of  our  Government  accumulating  addi- 
tional reserves  of  gold.  In  the  same  breath  he  admits 
the  correctness  of  the  policy  of  Great  Britain  of  in- 
creasing its  gold  reserves  by  stimulating  the  production 
of  this  metal  in  her  colonies.  He  doubts,  however, 
whether  Great  Britain  would  encourage  the  production 
of  gold  in  Great  Britain  itself.  This  assumption  on 
his  part  is  rather  a  ridiculous  one,  in  view  of  the  fact 
that  there  is  no  gold-mining  industrj'  in  Great  Britain. 

The  financial  position  of  the  United  States  after  the 
war  will  be  sound  in  proportion  to  the  amount  of  the 
yellow  metal  it  has  on  hand.  We  are  already  pyramid- 
ing a  gigantic  war  debt  on  a  geld  b.nsis  none  too  broad. 

The  gold-mining  industry  in  the  United  States  is 
suffering  under  enough  handicaps  in  the  way  of  high 
costs  of  operation  without  having  any  additional 
burdens  laid  upon  it.  The  policy  of  the  Government 
should  be  to  regulate  the  prices  of  explosives,  steel, 
cyanide,  carbide,  etc.,  required  by  the  gold  mines  by 
cstablishin.^  a  reasonable  ma-ximum,  especially  in  view 
of  the  fact  that  the  Government  has  already  fixed  the 
price  of  gold  at  $20.67  an  cunce.  While  tha  owners 
of  the  base-metal  mines  have  profited  extravagantly, 
the  gold  miner  has  had  no  compensatory  advantage. 

The  Allies  have  no  lack  of  the  base  metab  essential 
to  the  winning  of  this  war.  The  great  gold  mines  of 
the  world  are  comparatively  low  grade  and  realize  but 
a  small  profit  per  ton  of  ore  treated.  Mr.  Channin^ 
knows  full  well  what  it  means  for  any  big  mine  to  lose 
its  operating  organization,  which  has  taken  years  of 
hard  work  to  get  together,  to  say  nothing  of  the  rapid 
deterioration  of  plants  when  idle.  It  would  not  only 
be  a  crime,  but  the  height  of  foolishness  for  the  Gov- 
ernment to  close  down,  for  instance,  the  Ilomestake 
Mine,  in  the  Black  Hills,  where  the  sole  product  is  gold. 
This  would  absolutely  destroy  a  community  of  10,000 
.touls,  entirely  dependent  upon  the  Homestake,  and  at 
the  same  time  deprive  the  Government  of  from  $7,000,- 
000  to  $8,000,000  of  gold  bullion  annually,  as  well  as 
work  an  unnecessary  hardship  upon  an  industry  already 
taxed  to  the  breaking  point  by  high  operating  costs. 

After  the  war  our  allies,  England,  France  and  Italy, 
to  say  nothing  of  our  South  American  friends,  will 
be  in  dire  straits  for  gold.  In  the  current  year  our  (iov- 
emment  has  issued  billions  of  dollars  of  bonds,  for  the 
redemption  of  which  we  will  produce  this  year  in  round 
numbers  only  $175,000,000  of  gold  and  silver.  We  are 
caroing  the  burdens  for  the  Allies,  and  it  is  our 
solemn  duty  to  leave  nothing  undone  to  provid?  as 
firm  a  foundation  as  possible  upon  which  may  rest  the 
enormous  ma.ss  of  credits  imposed  by  the  war. 


A  fair  consideration  of  this  subject  will  demand  that 
the  production  of  gold  be  stimulated,  rather  than  dis- 
couraged, and  that  the  Government  so  regulate  the  cost 
of    supplies   that   the    industry    may   continue. 

Trojan,  S.  D.,  Dec.  21,  1917.  H.  W.  Seaman. 


In  the  Journal  of  Dec.  8,  1917,  Mr.  Channing  raises  a:: 
interesting  question,  but  it  soems  to  me  that  he  has 
not  considered  the  subject  from  all  angles.  It  is 
possibly  true  that  this  nation  may  be  able,  with  care, 
to  husband  its  existing  gold  supply  so  as  to  carry  us 
through  the  period  of  the  war,  but  how  about  the  period 
of  reconstruction  which  will  follow  the  war? 

The  distru.st  between  nations  which  the  war  has 
engendered  and  intensified  will  render  it  impossible  to 
conduct  international  business  on  a  credit  basis;  and 
governmental  regulation  will  be  ineffective  to  maintain 
artificial  conditions  of  cxchanTC.  Most  economists  seem 
convinced  that  large  quantities  of  gold  will  be  required, 
and  even  the  remonetization  of  silver  may  become  c.-.- 
ssntial  to  supplement  the  metallic  basis  of  e.xchange. 

Production  of  gold  cannot  be  improvised,  nor  even 
rapidly  stimulated,  to  meet  sudden  demands.  It  will 
be  an  unwise  thing  to  interfere  with  production  now. 
at  tha  risk  of  a  complete  financial  deadlock  later,  when 
an  increased  stock  of  gold  is  required. 

If  the  principb  of  stiflinj  non-essential  industries 
b3  adopted,  we  can  more  wisely  commence  with  such 
trades  as  are  depandcnt  on  luxury,  such  as  feminine 
fripperies,  jewelr>%  and,  to  a  less  degree,  automobiles, 
and  the  plants  required  to  produce  unnecessarj-  com- 
modities can  be  used  for  more  essential  manufactures. 
Above  all,  the  labor  temporarily  displaced  can  be  regis- 
tered, and  the  factories  reopened  when  peace  conditions 
are  restored.  Mines  once  closed  down  are  often  im- 
possible and  always  expensive  to  reopen. 

Again,  to  throttle  gold  mining  will  involve  wiping 
out  entire  communities,  which  it  will  be  almost  im- 
possible to  reestablish  after  the  war,  while  temporar>' 
suspension  of  industries  producing  articles  of  luxury 
affects,  as  a  rule,  only  individuals.  So  far  as  discourage- 
ment of  gold  mining  can  be  wisely  permitted,  it  has 
already  been  done  (and  overdone)  by  natural  conditions, 
uch  a.s  high  prices  of  mining  supplies  and  machinery; 
and  the  fact  that  most  of  our  best  men  have  already  left 
to  work  for  Mr.  Channing  and  his  competitors. 

My  own  idea  is  that  it  would  bfe  a  far  wi.ser  plan, 
in  the  long  run.  to  a,ssist  gold  mining  (which  is  in- 
susceptible to  adjustment  by  natur.il  increase  of  value 
of  the  product)  by  relieving  it  from  all  super-taxea. 
This,  for  obvious  rea.'ions,  will  not  be  of  much  direct 
benefit  to  the  majority  of  gold  mines;  but  it  will  assist 
the  continuance  of  gold  mining  by  helping  to  maintain 
the  atmosphere  of  glamour  on  which  its  very  existence — 
necessary  a.s  it  is  to  the  community  under  present  con- 
ditions— so  largely  depend.'.  George  E.  Collins. 

Denver,  Colo..  Dec.  Ifi.  1017. 
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Details  of  Practical  Mining  I 
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Counterbalanced  Gate  and  Chute  Spout 
for  Underground  Ore  Pockets 

A  type  of  chute  gate  used  in  loading  li-ton  cars  from 
an  underground  pocket  in  one  of  the  mines  of  the  South- 
east Missouri  disseminated  lead  districts  is  illustrated  in 
the  drawing  reproduced  below.  The  gate  is  made  of  sheet 
steel,  with  si(Je-edge  fillers,  and  slides  between  the  head 
and  flange  of  two  30-lb.  rails  set  vertically  along  the 
chute  posts.  Two  light  chains  are  fastened  to  the  top 
of  the  gate  by  devices,  the  chains  passing  over  small 


DETAIL  OF  COUN'TERBAL.\.XCED  CHUTE  OATE 
AND  SPOUT 

sheave  wheels  mounted  on  a  shaft  which  is  held  to  the 
chute  post  above  the  gate  in  journal  boxes.  The  chains 
at  the  other  end  are  fastened  to  a  swinging  chute  spout 
hinged  to  a  bracket  casting  bolted  to  the  chute  post 
below  the  chute  outside  the  rails.  When  the  swinging 
spout  is  down  the  chute  gate  is  raised,  allowing  the  ore 


to  pass  through  to  the  cars.  To  cut  off  the  flow  of  ore 
the  operator  raises  the  swinging  spout  by  means  of  a 
bar,  and  the  gate  is  correspondingly  lowered,  closing 
the  opening.  The  combination  has  the  advantage  of 
sharjjly  cutting  off  the  flow  with  but  little  overflow, 
which  sometimes  occurs  when  the  ordinary  gate  not 
equipped  with  such  a  lip  becomes  jammed  by  large 
boulders.  The  illustration  gives  an  adequate  idea  of 
the  construction  and  arrangement. 


Notes  on  Blueprinting 

Although  the  increasing  cost  of  blueprint  materials 
has  not  resulted  in  the  introduction  of  substitutes,  there 
are  several  ways  in  which  the  waste  to  which  most  en- 
gineering departments  are  subject  can  be  eliminated, 
and,  while  the  following  suggestions  may  embrace 
repetitions  of  methods  before  advanced,  most  of  the 
"kinks"  will  be  of  service. 

The  blueprinting  of  an  engineering  department  is  of- 
ten entrusted  to  a  boy  whose  main  idea  of  efficiency  Is 


Not  less  Than  ^'longer  than  ,/   ! 
the  longest  possible  print   ''       \ 


CS-Dn 


Sotderalljoints' 


Tray  Supports  anct  Legs 
are  spaced  every  3^. 
entire  Lengthof  Tray. 


WASHI.VG   TAXK   FOR  BLUEPRINTS 

to  get  out  a  certain  number  of  prints,  regardless  of 
other  considerations,  whereas  experience  has  demon- 
strated that  older  persons,  if  properly  instructed,  will 
save  enough  in  materials,  time  and  annoyance  to  more 
than  compensate  for  the  difference  in  pay.  The  blue- 
print room  or  department  should  be  separate  from  the 
main  drafting  room  for  a  number  of  reasons,  but  chiefly 
because  there  should  be  no  water  or  washing  tank  in 
the  drafting  room,  since  a  small  amount  of  water  may 
ruin  a  $50  tracing.     In  addition  to  the  regular  equip- 
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ment  in  the  blueprint  room — blueprint  frames,  wa.<!hing 
tank,  dr>-ing  apparatu.s,  etc. — two  tables  should  be  pro- 
vided of  a  size  which  would  allow  of  6-in.  overlap  on 
the  largest  print  that  the  department  may  be  called 
upon  to  make.  One  of  the  tables  may  be  used  for  a 
paper-cutting  table  and  can  be  marked  off  at  intervals 
of  6  or  12  in.,  using  brass-headed  upholsterer's  nails, 
and  will  be  found  convenient  in  measuring  the  paper 
before  cutting  it.  Tracings  should  not  be  placed  on  the 
unexposed  print  paper  and  used  as  a  guide  for  cutting 
the  paper,  as  there  is  always  the  possibility  of  cutting 
them.  Standard  10  or  12-in.  shears  will  be  found  satis- 
factorj'  for  cutting  and  trimming.  For  convenience,  the 
cutting  table  may  be  provided  with  a  drawer  for  holding 
the  paper  before  printing.  The  other  table  will  be 
found  handy  for  holding  tracings  so  that  they  need  not 
be  folded  or  rolled.  All  tracings  in  the  blueprint  room 
that  are  not  in  the  printing  frame  may  be  kept  in  draw- 
ers in  the  latter  table,  to  prevent  accident,  but  should 
be  removed  to  the  permanent  file  when  the  blueprinting 
operation  is  complete.  Of  the  two  types  of  blueprint  ex- 
posure frames  or  machines,  electric  machines,  when 
available,  are  to  be  preferred. 

The  sunlight  frrme  can  be  used  only  when  sunlight 
is  available,  and  the  printing  operation  is  usually  slower. 
although  the  cost  is  slight  when  compared  with  the 
electric  machines.  The  electric  machine,  where  power 
connections  parmit  its  installation,  has  the  advantage 
of  always  being  ready  for  use,  regardless  of  the  light 
or  time;  it  prints  faster  than  a  sun  frame  and  requires 
no  guess  work  as  to  length  of  exposure,  which  makes  it 
possible  to  produce  any  number  of  prints  of  the  same 
shade,  this  feature  being  desirable  when  several  prints 
are  to  be  bound  together  in  pamphlet  form. 

There  are  a  number  of  washing  tanks  on  the  market, 
but  a  serviceable  tank  or  tray  may  be  cheaply  con- 
structed after  the  manner  shown  in  the  sketch.  The 
water  should  be  piped  from  a  constant  source,  if  possi- 
ble, and  the  tank  provided  with  an  outlet  so  that  running 
water  may  be  available  for  washing  the  prints.  A  piece 
of  rubber  tubing  about  1  in.  diameter  and  3  or  4  ft. 
long,  attached  to  the  faucet,  provides  water  for  the 
prints.  If  running  water  is  not  available,  ths  water 
should  be  changed  after  washing  two  or  three  prints. 

In  brown  printing  or  negative  work  th;  neces- 
san-  fixing  .wlutions  can  be  put  in  large  bottles  and 
placed  upon  a  small  shelf.  By  means  of  a  number  of 
.small  rubber  tubes,  fitted  with  spring-wire  tubing 
clamps,  to  regulate  the  flow  of  the  solution,  it  may  be 
siphoned  off  as  needed,  and  it  is  not  necessary  to  manip- 
ulate the  bottles  by  hand  while  printing.  A  solution 
made  by  dissolving  about  4  oz.  of  commercial  potassium- 
bichromate  crystals  in  one  gallon  of  water  can  alio  be 
placed  in  a  bottle  on  this  shelf  and  applied  to  l)lueprints 
that  have  been  nver-expo.scd  in  the  following  manner: 
Wash  the  over-exposed  print  with  clear  water,  then  ap- 
ply the  bichromate  solution;  let  stand  until  the  lines  on 
the  print  become  white — usually  about  30  sec— .  nd  then 
thoroughly  wa.^h  with  fresh  water.  Vnr  drying  prints, 
it  will  be  found  that  bare  copper  wire,  of  No.  16  gage, 
will  make  excellent  lines,  since  the  copper  will  not  form 
rust  on  the  prints  as  do  iron  or  steel  wire.  It  is  not 
necessar)'  to  U'^e  clamps  or  holders  to  hold  the  prints  in 
place  while  dr>ing,  for  if  2  in.  of  one  edge  of  the  print 
is  folded  over  the  wire  and  lightly  pressed  ngain.<<t  the 


main  part  of  the  print  while  wet,  the  moisture  will  hold 
the  edges  together. 

By  grasping  the  lower  edge  of  the  print  in  one  hand 
and  lightly  scraping  the  wet  surface  with  a  large  drafts- 
man's triangle,  held  at  an  angle  of  about  30  deg.  to  the 
print,  it  is  possible  to  remove  much  of  the  water  and 
facilitate  the  drying.  Large  desk  blotters  are  con- 
venient in  drying  small  prints  or  prints  wanted  in  a 
hurry.  Where  electric  power  is  available,  an  electric  fan 
will  hasten  the  process.  A  standard  trimmer,  such  as 
is  used  by  photographers,  is  useful  for  trimming  small 
prints,  and  will  save  both  time  and  r:nnoyance.  Pencil 
lines,  grease,  dirt,  etc.,  may  be  removed  from  the  trac- 
ings before  printing  by  rubbing  the  tracings  lightly 
with  a  gasoline-soaked  rag,  taking  care  that  none  of 
the  surplus  ink  is  removed  from  the  lines,  for  this  will 
cause  them  to  present  a  ragged  appearance  when 
printed.  After  a  print  has  been  dried  and  trimmed,  it 
should  be  folded  in  such  a  manner  that  the  title,  date, 
etc.,  usually  placed  in  the  lower  right-hand  corner, 
should  be  on  the  outside  or  exposed  portion. 


Circular  Rack  for  Blacksmith  Tools 

A  blacksmith's  rack  that  permits  hea\'j'  tools  to  be 
kept  in  good  order  is  described  by  Frank  A.  Stanley  in 
American  Machinist,  from  which  the  illustration  is  here 
reproduced.    By  the  use  of  this  device  the  tools  may  be 


fincri.An  TiiAric  Ftm  hkavy  nLACKSMiTH  TOOt^ 

found  easily  when  needed  am\  readily  removed  and  re- 
placed. The  rack  is  circular  in  form,  consisting  of  a 
steel  ring  about  6  ft.  in  diameter  supported  upon  a  series 
of  arms  branched  out  from  the  standard,  which  is 
mounted  in  a  square  flange  at  the  base.  The  supporting 
hooks  for  the  tools  are  U-shaped  and  double  ended. 
When  placed  over  the  ring  that  forms  the  top  of  the 
rack,  one  end  projects  in  and  the  other  out,  and  thus 
tools  may  be  hung  up  inside  the  ring  as  well  as  outside. 
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1        Details  of  Milling  and  Smelting        I 
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Making  an  Inexpensive  Classifier 

By  Frederick  W.  Fcote*  and  Rastus  S.  Ransom.  Jr.+ 

In  isolated  localities  or  in  small  mills  for  working 
tailings  dumps  a  small  two-  or  three-unit  classifier  is 
often  essential.    The  following  is  a  description  of  a  two- 


DETAILS    OF    A    .SIMPLY    CONSTRUCTED    TWO- 
CO>rPARTMENT  CLASSIFIER 

compartment  classifier  that  can  be  made  by  any  mill 
carpenter  and  gives  excellent  results. 

The  two  compartments,  A  and  B,  are  wooden  bo.xes 


built  in  the  form  of  truncated  pyramids  of  dimensions 
as  shown.  One-half  of  a  3-in.  pipe  flange  is  bolted  to 
the  bottom  of  each  box,  all  joints  being  made  water- 
tight. A  3  X  12-in.  nipple  is  screwed  into  the  flange  and 
a  3-in.  tee  fitted  to  the  nipple.  The  horizontal  outlet  of 
the  tee  is  reduced  to  I  in.  and  joined  by  a  l-in.  nipple 
to  a  i-in.  gate  valve,  which  in  turn  is  joined  to  a  IJ-in. 
hydraulic  water  line.  One  l-in.  union  is  required  to 
make  this  connection.  The  vertical  outlet  of  the  3-in. 
tee  is  reduced  to  lA  in.  and  three  wooden  plugs  are  made 
to  fit  tightly  into  the  1^-in.  pipe  and  bored  with  i,  i,  and 
t-in.  holes.  The  two  units  are  assembled  and  connected 
to  the  I'-in.  hydraulic-water  supply.  This  must  be  an 
independent  line  with  a  constant  head  of  at  least  20  ft. 
The  table  pulp  passes  into  box  A  and  is  distributed  two 
or  three  inches  below  the  surface  of  the  water  by  the 


i  Holes^ 


•Mining  engineer,  80  Broadway,  Xew  York. 
tMetallurgical    engineer,    James    Ore    Concentrator    Co.,    New- 
ark, N,  J. 


DETAILS  OF 
TIN   CYLINDER 

DETAILS  OF  PLUG  AXD  CYLI.VDER  U.SEP   IX  TWO- 
COMPARTMEXT    CL.-\SSIFIER 

tin  cylinder  C  to  prevent  foaming.  The  amount  of  feed 
water  is  regulated  by  changing  the  wooden  plugs  until 
the  proper  regulation  is  obtained.  This  classifier  will 
handle  about  50  tons  per  24  hours.  The  following  mate- 
rial is  needed  for  its  construction:  20  bd.ft.  T  and  G 
lumber,  i-in.;  two  3  x  12-in  nipples;  two  3-in.  tees;  two 
?-in.  gate  valves;  one  i-in.  union;  seven  \-m.  nipples; 
two  ?-in.  90°  ells;  two  1^1 -in.  short  nipples ;  one  3-in.  flange 
union;  two  sets  of  reducers  3  in.  to  ,'  in.;  two  bushings 
\  in.  to  1'  in.;  one  I'-in.  lee;  sufficient  1^-in.  pipe  for 
hydraulic-water  supply  line,  and  4  x  4-in.  lumber  for 
framing  to  suit  requirements;  also  two  tin  cylinders, 
which  may  be  made  from  any  suitable  material  available. 
Additional  compartments  can  readily  be  added  to  the 
classifier  if  desired.  Only  one  hydraulic  line  and  union 
will  be  needed  for  any  number  of  compartments  (pro- 
vided there  is  suflfic'.'^nt  head).  It  is  convenient  to  mark 
the  wheels  of  the  valves  at  the  i,  A  and  5  points. 
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Cost  of  Un-ted  Eastern  Refinery* 

The  refinery  of  the  United  Ea.stern  Mining  Co.  at 
Oatman,  Ariz.,  i.s  .33  x  45-ft.  in  area  and  is  constructed 
of  hollow  concrete-block  walls,  steel  roof  trusses  and 
corrugated-iron  covering.  It  is  equipped  with  two  Mer- 
rill 36-in.,  32-frame  precipitation  presses,  one  Case 
roasting  furnace,  two  11  x  22-in.  muffles  and  one  Case 
tilting  crucible  furnace.  The  cost  of  construction  and 
equipment  is  given  in  the  accompanying  table. 

COST  OF  I'NITED  E.VSTERN  REFINERY 

Labor  Mat.riiil  Total 

PlMt<-rini!                                                                  $18  62  JI8  62 

Ejcavation                                                                H9  75  149  75 

Concrete                                                                    808  06  $498  22  1.306  28 

.Msrhinoo-.  f  o  h.  Oatman      1.439   14  1.439   14 

Machinerj.  erection                         213   24  90  73  303  97 

BuiMine  lumber,  f.  o.  b.  Oatman 68  06  68  06 

Lumber  framing  and  erection     358  20  5  50  363  70 

Building  covering  in  place,  includes  steel 

tru-ws                                                .                      62  00  1.007  22  1,069  22 

Doore  and  window's  in  place     14175  147  76  289  51 

Tank,  f  o  b.  Oatman   53  35  53   35 

Piping,  f  o.  b.  Oatman    219   14  219   14 

Piping,  erection      9  56  9  56 

Electric  wiring.  (.  o  b.  Oatman 31   75  31   75 

Electric  wiring,  erection 46  62  46  62 

Engineering,  field   63   10  63    10 

Furniture  and  fixtures 3  37  109  58  112  9> 

Painting     ^ 68   13  5  96  74  09 

Concrete  blocks     .    15112  1200  16312 

■'^raall  tools  and  equipment 7  20  7   20 

Totalrefinery   $2,093  52       $3.695  61        $5,789   13 

Precipitation  presftea  were  not  charged  in  this  account.  The  Merrill  contract 
did  not  specify  separate  prices,  and  two  precipitation  presses  and  one  clarification 
press  and  zinc  feeder  were  charged  to  mill  The  charge  was:  Three  priss  s  and 
line  feeder.  $8,450;   freight,  $439  20;   hauling,  $126;   total.  $9,01 5.20 

A  16xl6-ft.  tank  outside  the  refinery  receives  the 
barren  solution  from  the  presses.  From  this  sump  it 
is  pumped  to  the  mill-.solution  supply  tank  by  a  2i-in. 
Krogh  centrifugal  pump,  direct  connected  to  a  7i-hp. 
General  Electric  motor. 


yeai\s  in  the  application  of  monolithic  basic  linings  for 
ferroalloy  furnaces  and  other  basic  smelting  processes 
for  tungsten,  molybdenum,  and  manganese. 


Magnesia  Furnace  Lining 

Discussing  some  experiments  in  the  installation  of 
monolithic  linings  of  magnesia  in  ferroalloy  furnaces,  R. 
C.  Gosrow  summarizes  the  following  points  in  Metallur- 
gical and  Chemical  Engineering,  Oct.  1,  1917:  (1)  After 
cleaning  out  some  of  the  highly  heated  material,  the  test 
disclosed  considerable  ferrous  oxide  and  a  honeycombed 
structure,  which  resembled  incipient  fusion  and  de- 
creased in  volume.  (2)  It  was  considered  that  the  mix 
was  too  high  in  iron  oxide.  (3)  Hand  ramming  is 
difficult  to  give  uniform  density  on  so  great  a  volume  of 
material.  Air  rammers  would  be  more  desirable. 
(4)  The  lining  walls  were  too  thick,  not  allowing  the 
effect  of  the  heat  to  penetrate  rapidly  enough  to  burn 
and  frit  the  whole  wall.  The  inner  wall  was  burned 
hard,  but  halfway  through  the  material  had  no  bond 
and  wa.s  destructible  and  soluble,  which  was  evidenced 
by  the  sloughing  effect.  (^)  Precautions  are  necessary 
to  make  hard  and  den.se  the  material  over  openings,  no 
that  this  material  will  not  slough  and  fall  down  on  the 
electrode,  short-circuiting  the  current  through  the  lin 
ing.  (6)  Rapid  heating  after  burning  out  tar,  and 
rapid  heating  to  a  maximum  temperature  appeared  es- 
sential. (7)  The  tests  showed  the  desirability  of  using 
other  binders  than  tar  and  the  futility  of  carrying  on  an 
experiment  in  apparatus  necessary  to  plant  operation. 

These  results  show  some  causes  of  the  failure  of 
monolithic  linings  to  give  salisfaction.  The  author 
claimn  to  have  had  considerable  success  in  the  last  two 

•FxrerptMl  from  H  pnp^r  entitled  "The  Ifnited  Ka-ilern  Mining 
and  MIIMnB  I'lnnl,"  hy  otto  Wartpnweller,  to  be  nreoenlefl  nt  the 
Febrimrv  meetlns  of  the  American   In.Mltule  of  MlnlnK  Knglneern 


Guarding  a  Copper  Refinery 

At  one  of  the  large  Eastern  copper  refineries  the 
plant-patrol  department  consists  of  35  men,  each  working 
in  nine-hour  shifts.  This  force  is  distributed  as  follows: 
One  chief;  one  assistant  chief;  10  regular  patrolmen; 
17  special  patrolmen ;  one  messenger  patrolman ;  five 
gate  patrolmen.  The  specials  report  in  groups  of  five  at 
8  a.m.,  4  p.m.  and  11  p.m.  As  each  shift  comes  on  duty, 
five  men  are  relieved  (except  between  4  and  5  p.m.  and 
11  p.m.  and  1  a.m..  when  there  are  two  shifts  on  duty 
on  account  of  the  former's  time  not  being  up,  which 
gives  the  on-coming  shift  a  good  opportunity  to  look 
the  plant  over  before  the  off-going  shift  is  relieved). 
Several  special  patrolmen  also  act  as  traffic  men  at  the 
entrance  to  the  works  and  at  the  railroad  crossings. 
The  regular  patrolmen  change  posts  weekly,  the  same  as 
the  specials,  except  that  instead  of  having  three  shifts 
reporting  in  groups  of  five  each  at  a  specified  time,  they 
are  designated  as  patrols,  Nos.  1  to  10,  and  are  as- 
signed to  posts  similarly  numbered,  shifting  each  week. 


Casting  a  Ring  on   Piston  Rod 

The  piston  rod  on  our  engine  had  been  turned  down, 
leaving  the  gland  a  loose  fit,  and  trouble  was  ex- 
perienced in  keeping  the  packing  from  blowing  out, 
writes  H.  Vipond  in  Power.    I  remedied  it  by  casting 


a  babbitt  ring  on  the  rod.  First  I  wrapped  the  rod 
with  heavy  paper,  then  wedged  the  gland  central  with 
the  rod,  put  a  ring  of  packing  on  the  rod  to  babbitt 
against  and  made  the  job  leakproof  with  clay.  Only  a 
little  dressing  up  was  required  after  the  ring  was 
cast,  and  it  does  the  work  satisfactorily. 

Theory  of  Contact  Catalysis  wb.s  discussed  by  Prof 
Wilder  D.  Bancroft,  in  a  paper  before  the  American  Elec- 
trochemical Society,  from  the  standpoint  of  adsorption  upon 
the  intnlyst  as  the  determining  factor  controlling  catalytic 
action.  He  concludes  that:  (1)  Only  those  substances  which 
are  absorbed  by  a  solid  are  oiitalyzod  by  it;  (2)  while  the 
catalytic  action  of  solid.s  may  be  solely  the  result  of  the 
increased  surface  concentration  in  .■some  cases,  this  is  not 
always  the  only  factor;  <:<>  a  solid  catalytic  njrent  may  be 
considered  as  equivalent  to  a  solvent  and  may  therefore  dis 
place  the  equilibrium;  (4)  as  a  result  of  selective  adsorption 
different  reaction  products  may  be  obtained  with  different 
catalytic  njrcnts;  (^)  a  catalytic  agent  tends  to  produce  the 
system  which  it  adsorbs  the  more  strongly. 
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I      Events  and  Economics  of  the  War     I 
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During  the  week,  the  probe  into  the  War  Depart- 
ment's delay  in  preparing  was  accompanied  by  similar 
inquiries  into  the  affairs  of  the  Navy  and  the  Emer- 
gency Fleet  Corporation;  the  sugar  and  packing  in- 
dustries were  also  under  investigation.  Secretary  Lan- 
sing published  a  series  of  intercepted  dispatches  re- 
vealing more  clearly  the  workings  of  German  intrigue 
in  Argentina  and  neighboring  countries.  The  Senate 
agreed  unanimously  to  vote  on  the  Oil  Land  Leasing 
Bill  on  Jan.  7  next.  A  new  commercial  treaty  with 
Switzerland  was  signed.  The  opening  of  the  new  radio 
station  at  Cavite  completed  the  chain  of  naval  wireless 
stations  from  Washington  to  the  Philippines. 

Abroad,  Lloyd  George  stated  that  Germany  must 
make  complete  restoration  and  compensation  as  pre- 
requisites of  any  peace  discussion.  The  Germans  gained 
slightly  against  the  British  at  Ypres.  Caillaux,  for- 
merly French  premier,  was  placed  on  trial  for  treason; 
General  Sarrail,  the  French  commander  of  the  Allied 
forces  at  Saloniki,  was  replaced  by  General  Guillaumat. 
On  the  Italian  front,  the  Italians  recaptured  Monte 
Asolone,  taken  by  the  Austrians  early  in  the  week.  In 
Russia,  the  Bolsheviki  opened  negotiations  for  peace 
with  the  Central  Powers  at  Brest-Litovsk,  though  vari- 
ous sections  have  rebelled  against  their  rule.  Canada 
has  forbidden  the  importation  of  intoxicants;  seces- 
sion of  Quebec  from  the  Canadian  union  was  proposed 
in  the  Quebec  Assembly;  the  question  will  be  voted  on 
Jan.  8.     Australia  voted  against  conscription. 


Government  Ownership  and  Control 
of  the  World's  Railways 

Suggestions  of  Governmental  control  of  the  railways 
of  the  United  States  during  the  war,  now  being  made 
by  officials  at  Washington,  lend  interest  to  a  compila- 
tion by  the  National  City  Bank  of  New  York  showing 
government  control  or  ownership  of  the  railways 
throughout  the  world.  It  shows  that  about  one-third  of 
the  railways  of  the  world  are  owned  or  controlled  by 
the  governments  of  the  respective  countries  or  states  in 
which  they  operate,  and  that  in  Europe,  Asia,  Africa 
and  the  British  colonies  more  than  one-half  of  the  lines 
are  so  owned  or  controlled.  In  some  cases,  notably  Ger- 
many and  Australia,  the  railways  are  chiefly  the  prop- 
erty of  the  states  or  sub-divisions  forming  the  general 
government;  in  others  they  are  the  direct  property  of 
the  government.  In  Germany,  over  90%  are  classed  as 
government  or  state  railways;  Austria-Hungary,  82%  ; 
Russia,  77  ^'c ;  Italy,  73% ;  Switzerland,  99%  ;  the 
Scandinavian  states,  44%;  and  France  at  present  con- 
trols 17%,  while  other  parts  of  her  system  have  been 
built  in  part  or  whole  by  the  government  and  are  oper- 
ated by  railway  companies,  but  will  later  revert  to  the 
government. 

In  Europe  as  a  whole,  54%  of  the  lines  are  classed 
as  state  or  governmental  railways;   Asia  70%,  Africa 


imiminiiiiiiiiiiiuinniniiiiiiMMiinininninniiniiiiinriwmnmimiiiiniiiiimiiiiiiiiiiiiiifflm 

65%,  South  America  31%  and  North  America  but  5%. 
In  Australia  99%,  in  New  Zealand  99%,  in  India  80% 
and  in  the  British  colonies  as  a  whole,  53%  are  govern- 
mental. While  in  Great  Britain  none  of  the  railroads  is 
owned  by  the  government,  the  entire  system  is  now 
temporarily  controlled  by  it  for  war  purposes.  In 
Canada  about  5%  of  the  railways  are  government  owned. 
In  China  some  of  the  railways  are  being  constructed 
under  agreements  which  will  finally  make  them  govern- 
ment property,  and  in  Japan  79%  of  the  railways  are 
now  classed  as  government  lines.  The  principal  coun- 
tries which  do  not  own  or  at  least  control  any  part  of 
their  lines  are  Great  Britain,  Spain  and  Turkey,  though 
in  certain  of  the  South  American  countries,  notably 
Argentina,  the  share  of  the  lines  owned  or  controlled 
by  the  government  is  comparatively  small.  The  United 
States,  though  not  ov/ning  or  controlling  any  trackage 
in  the  stajes  forming  the  Union,  owns  and  operates 
the  railway  serving  the  Panama  Canal  and  is  building 
a  line  to  develop  the  mineral  resources  of  Alaska. 


Engineers  Should  Be  Organized 
for  Civic  Service 

W.  L.  Saunders,  chairman  of  the  board  of  the  Inger- 
soU-Rand  Co.,  was  one  of  the  speakers  at  th;i  meeting 
held  in  the  Engineering  Societies  auditorium  in  New 
York,  on  Dec.  7,  to  welcome  the  American  Society  of 
Civil  Engineers  into  the  fraternity  of  the  founder  so- 
cieties.    In  the  course  of  his  speech  Mr.  Saunders  said : 

"Let  me  tell  you  a  true  story  of  recent  events  at 
Washington.  One  of  the  most  important  laws  which  a 
Congress  ever  enacted  is  the  draft  law.  This  law  wisely 
created  district  boards  for  the  purpose  of  determining 
exemptions.  These  boards  are  courts  of  appeals — courts 
of  last  resort,  except  the  President.  Each  state  and 
territory  has  one  or  more  district  boards.  Now,  as  this 
war  is  not  only  a  clash  of  armies,  but  a  combat  between 
industries,  it  seemed  plain  that  there  were  many  men 
engaged  in  industrial  work  who  might  render  greater 
service  at  home  than  in  the  trenches  abroad,  so  the  ad- 
visers of  the  President  succeeded  in  placing  an  en- 
gineer upon  the  proposed  list  of  members  of  each  dis- 
trict board  in  each  state  in  the  Union.  On  these  lists 
were  representatives  of  the  farmers,  the  legal  profes- 
sion, business  men  and  representatives  of  labor.  Here 
was  the  true  position  for  the  engineer,  the  man  who  is 
responsible  for  the  creation  and  operation  of  our  in- 
dustries. The  engineer  members  were  selected  from  the 
organization  of  engineers  which  had  been  created  by  the 
Naval  Consulting  Board  in  each  state  and  territory  and 
through  which  the  industrial  plants  had  been  surveyed 
and  listed  for  war  service.  The  President,  acting  in 
harmony  with  our  system  of  government,  a  government 
by  states,  sent  these  lists  to  the  state  governors,  asking 
them  to  revise  them  and  make  such  changes  in  the 
names  as  each  governor  might  deem  wise.     When  the 
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lists  were  returned  to  the  President  more  than  90'^r  of 
the  engineers  were  scratched  oflF  to  give  place  to  lawyers 
and  others. 

"It  is  useless  for  us  to  fume  and  protest  at  such 
treatment  as  this.  It  serves  us  right.  We  are  not  or- 
ganized for  civic  service.  We  are  not  organized  for  any 
service.  Our  institutes,  societies  and  our  Engineering 
Council  suffer  too  much  from  professional  megalomania. 
Such  organizations  as  we  have  are  not  framed  to  suit 
the  kind  of  government  which  we  live  under — a  federa- 
tion of  states,  counties  and  wards — a  democracy. 

"Let  us  hope  that  we  begin  tonight  by  placing  the 
cornerstone  in  a  structure  to  be  reared  on  the  lines  of 
engineering  democracy.  Let  us  get  together,  not  in 
high  places  only,  not  in  the  branches,  but  at  the  roots 
of  the  tree;  not  alone  in  scientific  fields,  but  as  technical 
men  doing  work  as  citizens,  reaching  into  everj'  village 
and  every  ward — a  technical  civic  federation.  Let  us 
organize,  for  in  organization  there  is  the  secret  of 
greater  service  and  power." 


battlefields;  aircraft  and  instructional  factories  are  be- 
ing established ;  and  almost  every  week  there  are  de- 
mands for  other  varieties  of  building  subsidiary  to  the 
production  of  munitions." 


Western  Roads  Get  Higher  Freights 
on  Iron  and  Steel 

Increases  in  freight  rates  on  iron  and  steel  articles 
ranging  as  high  as  40''r  were  allowed  to  Western  rail- 
roads on  Dec.  4  by  the  Interstate  Commerce  Commission. 
The  increases  were  not  so  great  as  the  railroads  asked. 
They  wished  to  cancel  commodity  rates  and  apply  fifth- 
class  rates,  which  would  have  caused  increases  varying 
from  20  to  .SCr.  The  commission  held  that  these  were 
too  high  and  allowed  a  varying  scale  of  increases  ranging 
up  to  90''f  of  the  fifth-class  rate.  Former  rates  on  iron 
and  steel  articles  were  entirely  too  low  in  Western  trunk 
territory,  the  commission  held,  owing  mainly  to  the  de- 
pression of  the  Chicago-St.  Paul  rate  in  competition  with 
water  carriers.  The  new  rates,  which  may  be  filed 
shortly,  apply  principally  from  Chicago,  Peoria,  St. 
Louis,  Kansas  City,  Minneapolis,  St.  Paul,  Duluth.  and 
Mississippi  River  crossings  to  various  Western  points. 

No  increase  is  proposed  in  present  rates  from  Chicago 
to  St.  Louis,  and  other  west-bank  Mississippi  river  cities, 
and  the  commission  specifies  that  the  new  rates  must 
not  disturb  the  present  relationships  in  commodity  rates 
from  Kansas  City  and  St.  Louis.  The  commission  de- 
ferred until  Apr.  4,  1918,  the  effective  date  of  proposals 
of  the  principal  trunk  line  railroads  east  of  the  Mis- 
sissippi to  raise  joint  rail  and  lake  rates  to  the  level  of 
all-rail  rates.  Investigation  of  the  entire  water  com- 
petition situation  on  the  Great  Lakes  will  be  made. 


British  Increasing  Munitions  Output 

"Nearly  10,000  work.shops  in  Great  Britain  are  now 
producing  munitions  of  war,"  says  the  London  Time.t. 
"Of  these  5000  are  establishments  controlled  by  the 
Ministry  of  Munitions,  and  150  are  national  factories 
The  output  of  material  of  all  kinds  is  on  an  immense 
scale,  but  the  limit  has  not  been  reached.  The  erection 
of  four  new  national  factorie.s,  at  a  cost  of  over  $10,- 
000,000,  has  just  been  sanctioned,  and  extensions  are 
being  carried  out  in  many  areas.  Existing  workshops 
are  being  enlarged;  n  new  factory  is  being  built  for  the 
readaptation  of  old  boxes  and  packing  cases  from  the 


New  Kerosene  Gasifier  May  Solve 
Motor  Fuel  Problem 

A  solution  of  the  problem  of  the  utilization  of  kero- 
sene as  a  motor  fuel  is  suggested  in  the  patent  of  J.  E. 
Smith  for  a  new  kerosene  gasifier.  The  appliance  is  a 
vaporizer  and  is  to  be  made  by  the  Kerosene  Motor  Ap- 
pliance Co.,  incorporated  under  laws  of  Delaware.  It 
can  be  attached  to  anj'  car,  making  possible  the  use  of 
kerosene  as  fuel  as  well  as  gasoline.  The  regular  car- 
buretor, spark  plugs,  etc.,  are  used  and  the  new  gasifier 
is  merely  installed  between  the  carburetor  and  the  intake 
manifold,  taking  kerosene  from  the  former  and  vapor- 
izing it  before  its  entrance  into  the  cylinders.  Vapor- 
ization is  accomplished  by  arranging  the  exhaust  pipes 
to  pass  around  the  gasifier,  thus  heating  the  kerosene 
and  reducing  it  to  a  tran.^parent  gas. 

The  motor  is  started  in  the  usual  way  by  gasoline, 
which  is  held  in  a  small  additional  tank,  the  regular 
tank  holding  kerosene.  When  the  gasifier  is  hot,  the 
kerosene  is  picked  up  automatically,  the  gasoline  turned 
off,  and  the  motor  run  on  the  gasified  kerosene.  Experi- 
ment has  shown  that  about  200  starts  may  be  made  on 
a  gallon  of  gasoline.  It  has  long  been  known  that  there 
are  more  heat  units  per  gallon  in  kerosene  than  in 
gasoline,  and  a  means  has  been  sought  to  utilize  this 
lower-grade  fuel  in  internal-combustion  engines.  Smoke 
fumes  and  carbon  deposits  have  been  the  obstacles  to 
overcome.  The  new  gasifier  has  been  evolved  to  produce 
a  dry  gas  to  explode  in  the  cylinders  with  a  clean 
exhaust. 

Experiments  are  said  to  indicate  a  substantial  saving 
in  fuel  cost.  A  stock  touring  car  averaged,  according 
to  report,  15.21  miles  per  gal.  on  gasoline  and  when 
fitted  with  a  gasifier  averaged  21.5  miles  on  kerosene, 
over  the  same  course.  James  H.  Whiting,  formerly 
president  of  the  Buick  Motor  Co.,  is  president  of  the 
company  making  the  gasifier. 


Daylight   Bill  Will  Save  Fuel 

Fuel  conservation  is  as  vital  to  the  success  of  Amer- 
ica's and  her  co-belligerents'  cause  as  food  conservation, 
according  to  C.  H.  Larson,  head  of  the  Motor  Club,  and 
whole-hearted  support  should  be  given  to  the  Daylight 
Saving  Bill  for  that  reason.  The  bill,  si>on  to  come  be- 
fore Congress,  might  well  be  called  the  "coal-saving 
bill,"  Larson  pointed  out,  "because  that  phrase  indicates 
its  real  primary  purpose.  If  that  large  part  of  the 
public  which  .still  regards  daylight  .saving  as  a  fad 
could  see  in  one  pile  the  :?00,000  tons  of  coal  England 
saved  by  turning  the  clock  forward  in  the  summer  of 
1S)1<>,  opposition  would  cea.se. 

"The  saving  of  gasoline  and  oil,  .so  wisely  determined 
upon,  is  simply  the  first  step.  The  dimming  of  huge 
electric  signs  during  specified  hours  is  another.  Why 
not  take  the  great  stride?  Why  should  factories'  output 
be  limited  and  gigantic  manufacturing  enterprise  be 
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handicapped  that  coal  may  be  conserved  for  war,  when 
the  same  end  may  be  gained  in  much  easier  and  much 
more  efficient  fashion?  It  is  better,  both  in  theory  and 
practice,  to  use  positive  rather  than  negative  measures. 
Why  curtail  industry  to  save  coal  when  millions  of 
pounds  can  be  saved  without  that  curtailment? 


First  Standardized  Ship  Begun 

The  keel  for  the  first  of  one  hundred  and  fifty  5000- 
ton  standardized  cargo  steamships  was  laid  at  the  new 
ship-building  yard  of  the  Submarine  Boat  Corporation, 
in  New  Jersey,  on  Dec.  20.  The  yard  has  been 
70%  completed  in  76  days.  It  is  said  to  be  the  largest 
in  the  world,  though  described  by  H.  R.  Sutphen,  vice 
president  and  general  manager,  as  "merely  an  assem- 
bling plant,"  where  ironworkers  are  to  rivet  together 
plates  and  girders  fabricated  at  49  steel  mills  east  of 
the  Mississippi.  Of  the  work  of  building  hulls  18 '^r 
will  be  done  on  the  28  ways  building  in  the  yard,  and 
82%  at  the  fabricating  plants.  As  the  hulls  are 
launched  they  will  be  towed  to  an  outfitting  basin  within 
the  yard,  where  engines  and  fittings  will  be  installed. 


Britain  Seeks  To  Control  Trading  in 
Non-Ferrous  Metals 

The  Non-Ferrous  Metal  Industry  Bill  was  passed  on 
the  second  reading  by  the  House  of  Commons  on  Dec. 
11.  The  bill,  if  finally  enacted,  will  give  the  British 
government  control  of  all  dealings  in  non-ferrous  metal 
and  is  intended  to  destroy  German  monopoly  in  these 
metals.  The  following  important  sections  of  the  bill 
are  reproduced : 

It  shall  not  be  lawful  for  any  company,  firm,  or  individual 
after  the  expiration  of  six  months  from  the  passing  of  this 
act,  or  such  longer  period  as  the  Board  of  Trade  may  in 
any  particular  case  allow,  to  cari-y  on  the  business  of 
extracting,  smelting,  dressing,  refining,  or  dealing  by  way 
of  wholesale  trade  in  metal  or  metallic  ore  to  which  this 
act  applies,  unless  licensed  to  do  so  by  the  Board  of  Trade: 
provided,  that  the  purchase  of  metal  by  persons  for  the 
purposes  of  use  in  their  trade  shall  not  be  deemed  to  be 
dealing  in  such  metal  by  way  of  wholesale  trade  where  the 
trade  carried  on  by  the  purchaser  is  not  pinmarily  the  trade 
of  dealing  in  metals. 

The  metals  and  ores  to  which  this  act  applies  are  zinc, 
copper,  tin,  lead,  nickel,  aluminum,  and  any  other  non- 
ferrous  metals  and  ores  to  which  this  act  may  be  applied 
by  order  of  the  Board  of  Trade,  and  the  expression  "ore" 
shall  include  concentrates,  mattes,  precipitates,  and  other 
intermediate  products. 

Penalties  of  imprisonment,  fine  or  both  are  provided 
in  the  bill  for  conducting  such  business  without  a  license 
or  for  neglecting  or  refusing  to  furnish  information 
required  under  the  terms  of  the  bill  or  for  knowingly 
furnishing  false  information.  John  Dillon,  in  the 
course  of  the  debate,  expressed  the  belief  that  when  a 
peace  conference  came,  President  Wilson,  on  behalf  of 
the  Government  of  the  United  States,  would  require 
that  the  bill  be  made  ineffective. 


Hoover  Asks  Greater  Food  Saving 

The  following  additions  have  been  made  by  the  Food 
Administration  to  the  directions  on  the  "Home  Card" 
given  to  each  signer  of  food  pledge:  To  the  wheatless 
and  meatless  days  is  added  a  porkless  day,  and  to  each 
day  a  wheatless  and  a  meatless  meal.    The  consumer  is 


urged  to  use  sugar  on  the  basis  of  3  lb.  per  person  per 
month.  Hoarding  in  the  household  is  not  only  unnec- 
essary but  it  is  selfish  and  is  a  cause  of  high  prices. 
Propaganda  against  conservation  and  increased  produc- 
tion is  direct  assistance  to  the  enemy.  As  a  nation  we 
eat  and  waste  80%  more  protein  than  we  require  to 
maintain  health.  Therefore,  we  can  reduce  the  amount 
of  meat  we  eat  without  harm.  We  eat  and  waste  240% 
more  fat  than  is  necessary. 


Lane  Reviews  Chemical  Progress 

In  his  report  for  the  last  fiscal  year,  Franklin  K. 
Lane,  Secretary  of  the  Interior,  predicts  that  Congress 
will  take  action  to  encourage  leasing  of  water-power 
rights  and  development  of  new  petroleum  fields.  In  re- 
viewing the  phenomenal  growth  of  chemical  industries 
in  the  last  two  years.  Secretary  Lane  states  that  the 
country  now  manufactures  practically  everything  re- 
quired along  chemical  lines.  The  increase  in  capital  in- 
vested in  chemical  industries  was,  in  1915,  $65,565,000; 
in  1916,  $99,244,000;  and  up  to  September,  1917,  |65,- 
861,000  over  the  preceding  year.  Before  the  war  90% 
of  the  artificial  colors  and  dyes  were  imported,  five  or 
six  concerns  with  400  operatives  producing  3300  short 
tons  per  year.  Now  there  are  over  90  enterprises,  each 
making  special  colors,  and  100  concerns  making  crudes 
and  intermediates. 

Sulphuric  acid,  the  chemical  barometer,  has  doubled 
in  production.  Byproduct  coking  doubled  its  capacity 
in  the  last  three  years.  Gasoline  production  has  in- 
creased from  35,000,000  to  70,000  000  bbl.  per  annum 
since  1914.  The  production  of  explosives  and  conse- 
quent consumption  of  nitric  acid  has  increased  enor- 
mously. The  nitric  acid  is  still  made  almost  entirely 
from  Chilean  saltpeter,  but  synthetic  nitrogen  plants 
are  under  process  of  construction.  Before  the  war  40,- 
000  tons  of  barite  were  imported  from  Germany  for 
the  manufacture  of  lithopone.  Now  five  companies  are 
producing  this  article  from  deposits  in  Tennessee,  Ken- 
tucky, Virginia,  and  Missouri. 


Would  Discourage  the  Use  of  Gold 
in  Making  Up  Payrolls 

"The  use  of  gold  coin  as  a  circulating  medium  lead.'^ 
to  rapid  abrasion  and  consequent  loss  of  value,"  said 
Secretary  McAdoo  in  a  recent  statement.  "There  i." 
real  economy  in  using  cun-ency  in  all  ordinary  domestic 
transactions,  letting  coined  gold  be  held  as  security  be- 
hind gold  certificates  and  as  re-!erve  for  Federal  reserv'e 
notes  and  other  forms  of  paper  currency  or  for  foreign 
exchange  settlements  in  cases  where  nothing  else  can 
be  used  in  adjusting  international  balances.  There  are 
some  firms  and  corporations,  however,  which  have  been 
accustomed,  in  making  up  their  payrolls,  to  use  ma- 
chines for  counting  money.  While  there  is  no  objection 
to  these  machines  handling  silver  coins,  the  use  of  gold 
in  them  in  times  like  the  present  must  be  discouraged." 


Emery  Mines  of  Asia  Minor  have  been  closed  to  the  Allies 
because  of  the  war.  Emei-y  is  an  important  material  in  the 
production  of  munitions.  The  island  of  Naxos,  Greece,  one 
of  the  chief  sources  of  supply  of  the  fine  grades,  has  had 
its  emery  industry  stimulated  by  the  Turkish  embargo. 
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Litigation  Hinders  Tin  Development 
at  Cash  Creek,  Virginia 

The  tin  depo.sits  on  Cash  Creek,  in  Virginia,  are  re- 
ceiving the  consideration  of  Governmental  officials.  The 
Martha  Cash  tin  prospects  are  regarded  by  many  en- 
gineers as  more  promising  than  any  other  known  de- 
posit of  this  mineral,  in  the  United  States.  Half  a  cen- 
tury ago  the  head  of  the  Cash  family  died  after  making 
an  oral  division  of  the  property  among  a  number  of 
heirs.  Deeds  were  not  drawn  and  upon  the  di.scovery  of 
float  tin,  disputes  as  to  title  arose.  Some  prospecting 
was  done,  however,  and  several  veins  of  cassiterite  and 
tungsten-bearing  ores  were  opened.  The  engineers  mak- 
ing the  examinations  were  of  unanimous  opinion  that 
the  deposits  possessed  great  promise.  This  led  to  in- 
tense competition  for  options  and  the  di.sputes  as  to  title 
took  on  the  proportions  of  a  family  feud.  Court  strug- 
gles to  secure  possession  of  the  more  desirable  parts 
of  the  property  were  initiated  and  are  still  in  progress. 
Prospecting  excavations  have  been  filled  and  at  some 
points  the  veins  have  been  covered  over. 

Capital  is  immediately  available  for  prospecting  the 
properties  on  a  large  scale,  provided  some  arrangement 
can  be  made  that  will  guarantee  against  loss  arising 
from  inability  to  secure  title.  The  importance  of  de- 
veloping a  tin  supply  in  the  Blue  Ridge  region  of  Vir- 
ginia so  near  the  centers  of  consumption,  is  believed  by 
many  to  be  such  as  to  justify  state  or  Federal  action 
to  secure  the  immediate  opening  of  the  properties.  This 
function  may  be  included  among  those  of  the  proposed 
director  of  mining  industries. 


Iron  and  Steel  Prices  To  Continue 
During  Next   Quarter 

Present  prices  on  iron  ore,  coke,  pig  iron,  semi-fin- 
ished and  finished  steel  products  will  be  continued  until 
.Mar.  31,  1918.  After  extended  consideration  the  War 
Industries  Board  voted  to  the  above  effect,  but  without 
a  preliminary-  conference  with  the  interests  affected, 
which  heretofore  has  characterized  agreements  iu»  to 
prices.  Joseph  E.  Davies,  of  the  Federal  Trade  Commis- 
sion, and  .1.  L.  Replogle,  director  of  steel  supply,  sat 
with  the  War  Industries  Board  and  advised  them  as  to 
costs.  The  October  cost  report  covering  the  production 
of  steel,  compiled  by  the  Federal  Trade  Commission, 
had  been  submitted  to  the  President  previously. 


Manganese  Outlook  for   1918 

Production  of  dome.'itic  manganese  ore  will  approxi- 
mate 200,000  tons  in  1918,  according  to  a  carefully  com- 
piled estimate  furnished  the  War  Industries  Board. 
The  estimate  covers  ore  containing  more  than  4<l'. 
manganese.  The  output  of  low-grade  f)re  will  depend 
largely  on  the  capacity  of  plants  to  ab.sorb  the  material. 
SoTe  are  said  to  be  able  to  use  rhodocrosite  ores  with- 


out previous  preparation.  One  highly  reliable  steel 
maker  reports  that  he  is  successfully  using  ore  which 
averages  40*;,  manganese  and  is  high  in  silica,  in  mak- 
ing normal  80''f   ferromanganese. 

Evidence  is  reaching  Washington  of  a  widespread 
feeling  that  the  Government  should  take  some  step  to 
reduce  the  risk  to  capital  investing  in  manganese  opera- 
tions. The  uncertainties  of  the  situation  are  such  as 
to  preclude  development  on  more  than  a  hand  to  mouth 
basis.  If  the  risk  could  be  lessened,  it  is  believed  by 
several  of  the  Government's  .specialists,  the  country  could 
be  made  practically  independent  of  foreign  supplies 
within  the  next  two  vears. 


State  Explosives  Inspectors  Meet 
in  Washington 

Whether  magazines  containing  explosives  are  to  be 
guarded  is  to  be  left  entirely  to  state  and  local  au- 
thorities. That  the  Director  of  the  U.  S.  Bureau  of 
Mines  does  not  expect  to  issue  any  order  covering  this 
point  was  brought  out  at  the  meeting  of  state  explosives 
inspectors  in  Washington  last  week.  The  inspector.-, 
were  called  to  Washington  to  receive  instructions  with 
regard  to  the  enforcement  of  tho  Explosives  Act  and 
to  discuss  any  problems  that  might  be  presented.  They 
were  asked  to  encourage  better  construction  for  maga- 
zines. Burglar-  and  fire-proof  magazines  with  bullet- 
proof roofs  are  so  obviously  desirable  that  it  is  be- 
lieved companies  using  explosives  will  be  willing  to 
build  them  to  prevent  disaster. 

The  President's  lenient  attitude  toward  Austrians  has 
caused  hundreds  to  write  to  the  Bureau  of  Mines  askin^' 
if  Austrians  are  now  to  be  permitted  to  take  out  licenses. 
The  reply  is  to  the  effect  that  Austrians  are  enomy  aliens 
and  are  ineligible  to  receive  explosives  licenses. 


Work  of  Bureau  of  Mines  Stations 

The  Salt  Lake  City  station  of  the  U.  S.  Bureau  of 
Mines  is  ready  to  make  large-scale  experiments  in  vola- 
tilizing lead  and  zinc,  which  has  hitherto  been  confined  to 
muflle  tests.  Experiments  to  raise  the  grade  of  oxidized 
zinc  ores  by  calcination  have  met  with  some  success. 
Work  has  also  been  started  on  zinc  sludge  with  the  ob- 
ject of  recovering  zinc  dust  used  in  certain  processes. 
A  series  of  flotation  tests  has  al.so  been  made  on  silver- 
manganese  ores. 

The  Berkeley,  Calif.,  station  has  made  arrangements 
v^th  (luicksilver  operators,  who  have  been  cooperating 
with  the  Bureau,  whereby  experimental  work  is  to  be 
continued  at  one  of  the  ouicksilver  plants.  Plans  are 
also  being  considered  for  the  cooperation  of  the  Berke- 
ley and  Tucson  stations  in  experimenting  with  nitric 
acid  for  treating  sulphide  ores.  The  Bureau  has  made 
investigations  of  the  nickel  deposits  at  Nickel  Mountain, 
near  Riddle.  Dougli^  County,  Oregon. 
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What  Are  We  Going  To  Do  About  It? 

WHAT  American  can  fail  to  experience  mortifica- 
tion over  the  revelations  of  the  inefficiency  of  his 
countrj'  as  a  warring  power?  We  are  the  nation  that 
was  going  to  do  things  as  they  ought  to  be  done.  We 
were  going  to  prosecute  the  war  with  the  same  celerity 
and  capability  that  characterized  our  developments  in 
science  and  arts.  We  smiled  at  the  slowness  of  our 
British  cousins  in  getting  their  gait  in  warfare,  at  their 
ineptness  in  administration,  at  their  waste  of  money 
and  resources,  and  vowed  that  we  would  give  them  a 
lesson,  and  after  nearly  nine  months  we  find  ourselves 
as  badly  muddled  as  they  were  at  the  corresponding 
period.  We  have  not  even  their  excuse  of  novelty  in 
the  undertaking,  for  we  had  the  teachings  of  three  years 
of  the  experience  of  Great  Britain  and  France. 

It  is  true  that  we  have  accomplished  a  good  deal  for 
which  we  may  take  proper  credit.  We  have  financed 
our  allies  with  promptness  and  generosity,  we  have  aided 
them  with  embargoes  on  goods  to  the  enemy,  we  have 
dispatched  an  expeditionary  force  to  France  and  a  naval 
force  to  British  waters  with  surprising  speed,  we  have 
adopted  conscription  without  any  fuss  and  have  begun 
the  organization  of  a  great  army  with  a  minimum  of 
delay;  we  have  taken  steps  of  fundamental  importance 
in  maintaining  international  food  supply,  we  have  re- 
paired the  interned  German  ships  and  we  are  well  along 
with  a  great  program  of  new  naval  construction.  We 
think  we  may  take  some  pride,  moreover,  in  the  Liberty 
motor,  that  is  now  being  turned  out  in  steadily  increas- 
ing numbers. 

This  is  our  favorable  report.  Now  for  the  unfavor- 
able. Our  whole  system  of  railway  transportation  is 
creaking  badly.  The  whole  country  is  suffering  from 
shortage  of  fuel  supply.  After  a  long  period  of  disgrace- 
ful wrangling  we  have  but  just  begun  to  build  the 
ships  that  are  so  vitally  needed.  The  arming  of  our  new 
military  forces  is  dangerously  delayed.  Their  equip- 
ment is  imperfect.  The  sanitary  provisions  for  them 
are  not  what  they  ought  to  be.  These  facts  have  been 
disclosed  in  the  Congressional  investigation,  which  has 
shown  in  high  quarters  in  the  supply  and  ordnance  de- 
partments of  the  Army  a  horrifying  indecision,  inability 
to  plan,  and  incapacity  to  do  things.  Left  to  themselves 
the  manufacturers  of  this  country  had  been  for  three 
years  providing  the  armies  of  Europe  with  rifles,  ma- 
chine guns,  big  guns,  ammunition,  and  supplies  of  all 
kinds.  We  had  a  comfortable  feeling  that  if  our  country 
ever  should  become  involved  in  the  war,  these  plants  and 
this  experience  would  be  immediately  available  and 
would  offset  the  negligence  of  Congress  to  enter  upon 
the  policy  of  preparedness  that  had  been  preached  by 
prophets  who  had  talked  to  deaf  ears.  Yet  such  has 
been  the  ineptness  in  administrative  quarters  that  the 
usefulness  of  these  manufacturing  plants  has  been  all 
but  paralyzed.  Mechanics  in  Connecticut  have  been 
playing   checkers    in    working    hours   while   officers    in 


Washington  have  been  debating  and  vacillating  respect- 
ing non-essential  matters.  The  Washington  bureaus 
have  been  trying  to  organize  the  war  on  principles  that 
would  wreck  a  business  enterprise.  In  the  matter  of 
machine  guns,  for  example,  the  Browning  may  turn  out 
to  be  the  best  ever,  the  Lewis  may  have  failed  in  certain 
ordnance  tests  (the  failure  may  have  been  insignificant ) , 
yet  the  fact  remains  that  the  British  have  been  using  it 
to  the  number  of  70,000  or  so,  our  own  Navy  is  adopting 
it,  and  our  manufacturers  were  ready  to  make  it,  and 
were  not  ready  to  make  another  kind.  The  attitude  of 
General  Crozier  in  this  matter  is  like  that  of  the  lawyer 
who,  after  listening  to  the  story  of  an  incarcerated 
client,  said  to  him:  "Why,  they  can't  put  you  in  jail 
for  this";  whereupon  the  prisoner  replied:  "But  they 
did,  and  I'm  here."     It  is  fact  vs.  theory. 

Now,  who  is  responsible  for  this  situation  and  what 
are  we — the  people — going  to  do  about  it?  Congress  is 
looking  around  for  scapegoats,  and  doubtless  they  will 
be  found  and  will  be  thrown  overboard  to  satisfy  popu- 
lar clamor.  But  this  will  be  simply  removal  of  mani- 
festations, not  eradication  of  the  trouble.  Congress  it- 
self is  more  responsible,  though  it  will  not  see  it,  but 
the  real  responsibility  lies  with  the  people  and  their 
leaders.  The  department  heads  are  merely  victims  of  a 
vicious  system  created  by  Congress  in  its  ignorance,  a 
system  of  red-tape,  circumlocution  and  absence  of  busi- 
ness methods.  The  revelations  lately  made  in  the  Con- 
gressional hearing  are  merely  fragmentary.  The  same 
conditions  have  prevailed  in  many  other  departments, 
and  discussion  of  them  has  been  going  on  for  months 
among  men  who  know. 

But  while  Congress  may  be  responsible  for  the  crea- 
tion of  a  system,  just  as  for  the  creation  of  a  non- 
understandable  war-profits  tax  law,  it  is  not  responsible 
for  principles  of  action.  Congress  never  leads  and 
originates.  It  merely  registers  the  will  of  the  people. 
The  real  responsibility  for  the  present  muddle  lies, 
therefore,  with  the  people  and  the  leaders  who  have  mis- 
led them.  They  starved  the  railways.  They  decried  the 
corporations  and  acted  toward  big  business  as  if  it  were 
synonymous  with  crookedness  and  exploitation  of  the 
people.  They  excluded  b\)siness  m.ethods  from  the  execu- 
tive departments.  They  would  not  listen  to  Theodore 
Roosevelt  and  General  Wood  in  their  preaching  of  pre- 
paredness. If  it  had  not  been  for  the  persistence  of 
those  men  in  establishing  officers'  training  schools 
things  would  have  been  far  worse  than  they  are  today. 

Comes  the  war,  and  the  people,  thi-ough  their  leaders, 
continue  to  ignore  the  principles  of  business,  although 
they  are  embarking  upon  the  mobilization  of  the  nation. 
They  disregard  the  experience  of  our  allies.  They  do 
many  things  against  which  they  are  specifically  warned. 
They  have  ideas  of  running  a  cheap  war  and  are  in  such 
fear  of  profiteering  that  they  mess  things  by  price-fixing 
and  the  fantastic  idea  of  annuling  the  law  of  supply  and 
demand.    They  talk  about  the  conscription  of  wealth  and 
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place  excessive  burdens  on  producers.  The  wealth  that 
has  already  been  wasted  outweighs  by  far  all  the  ficti- 
tious economy  of  cheese-paring  theorists.  And  for  this 
the  responsibility  rests  not  upon  General  Crozier  and 
the  other  bureau  chiefs,  not  upon  Congress,  but  upon 
the  people  themselves  and  their  chosen  leaders.  The 
people  have  got  to  get  out  of  their  heads  that  idea  of  a 
new  freedom  which  means  the  pulling  down  of  efficiency 
and  the  following  of  false  theories  of  economics,  the 
taint  of  Bolshevik  poison. 

What  is  the  practical  remedy  in  the  present  juncture? 
One  would  be  to  say  that  the  work  of  the  Army  and 
Navy  is  to  fight,  and  that  the  supplying  of  them,  and 
of  ships,  and  the  operation  of  the  railways,  etc.,  should 
be  turned  over  to  corporations,  to  be  conducted  as  mat- 
ters of  business.  The  corporation  system  has  proved 
efficient.  Therefore  why  should  not  the  Government 
make  use  of  it?  So  ideal  a  plan  must  be  charactei-ized 
as  visionary,  however.  What  is  far  more  probable  is  the 
creation  of  a  department  of  munitions,  with  authority 
30  to  organize  itself  as  to  do  things;  the  concentration 
within  it  of  all  the  work  that  is  now  being  carried  on  in 
a  chaotic,  irrelevant  way,  and  the  adoption  by  it  of 
such  business  methods  as  are  to  be  found,  for  example, 
in  the  management  of  t'le  U.  S.  Steel  Corporation.  And 
when  Congress  authorizes  this  department,  let  us  hope 
that  it  will  confine  itself  to  broad  language  and  princi- 
ples, and  not  try  in  the  organic  law  to  formulate  precise 
conduct  and  definitions,  in  which  it  would  be  likely  to 
meet  with  the  same  poor  success  as  characterized  its 
definition  of  invested  capital. 


Bill  of  Materials 

WHEN  a  corporation  is  going  into  :.  new  business 
for  which  it  must  build  a  plant,  the  first  thing  to 
be  done  is  to  have  the  engineering  corps  prepare  plans 
for  what  is  to  be  built,  after  which  it  furnishes  a  bill 
of  materials,  that  is,  an  estimate  of  the  quantity  of 
cement,  brick,  lumber,  .steel,  etc..  that  is  needed.  This 
estimate  may  be  only  approximate,  according  to  the  de- 
gree of  study  put  into  the  preliminarj'  plans,  but,  any- 
way, it  gives  the  purchasing  department  some  data  on 
which  to  proceed. 

In  organizing  the  United  States  for  war  nobody  ap- 
pears to  have  prepared  any  kind  of  a  bill  of  materials. 
Going  further  back,  nobody  has  prepared  any  general 
plan  of  construction,  any  chart  showing  how  many 
ships,  aeroplanes,  locomotives,  railway  cars,  motor 
trucks,  guns,  rifles,  etc.,  are  to  be  built,  how  much  am- 
munition is  to  be  provided,  and  so  on.  Consequently, 
nobody  knows  definitely  how  much  material  must  1)3 
secured.  Vast  quantities  are  talked  about,  but  there  i-t 
manifestly  an  absence  of  coordination.  Such  thought  as 
there  is  runs  along  the  line  of  commandeering;  the  Gov- 
ernment can  take  all  it  nee<ls,  and  that  is  all  there  is 
about  it.  The  fa.scination  of  such  dictatorial  authority 
has  ob.sessed  the  dollar-a-year  civilians  as  well  as  ihe 
uniformed  offlcc-s  of  the  Army  and  Navy. 

But  this  comfortable  sense  of  power  fades  away  when 
one  department  finds  that  it  has  commandeered  what 
does  not  enist,  or  what  may  be  obtained  only  by  depriv- 
ing our  allies  of  their  supplies,  or  that  it  has  preempted 
what  may  be  needed  by  some  other  branch  of  the  Gov- 
ernment.    Thus  the  Navy   may   re(|uisition  all  the  tin 


supply  and  embarrass  the  canners  who  are  supplying 
both  it  and  the  Army  with  food.  The  Navy  may  not 
really  have  needed  the  whole,  but  it  was  easier  to  ear- 
mark it  for  itself  than  to  do  any  estimating  of  what  it 
really  needed  and  compare  with  the  estimates  of  other 
departments.  (This  is  a  paraphrase  of  a  recent  actual 
occurrence.) 

In  obtaining  the  supply  of  metals,  which  is  done 
through  the  War  Industries  Board,  nobody  knows  what 
the  Governmental  consumption  is  going  to  be,  and 
therefore  producers  can  make  no  definite  plans.  (Even 
if  they  could  the  theory  of  price-fixintr  heads  them  off.) 
Last  spring  the  Government  talked  about  requiring  a 
supply  of  lead  that  was  far  in  excess  of  what  it  actually 
took,  and  upset  the  industry  accordingly.  On  the  other 
hand,  plans  are  now  being  made  for  the  use  of  a  verj- 
essential  material  that  is  not  obtainable.  It  may  be 
obtained  if  steps  for  its  manufacture  are  instituted 
without  a  day's  delay.  Experts  have  failed  to  get  this 
into  the  head  of  the  officer  commissioned  in  the  matter, 
who  says  simply  that  the  material  will  be  requisitioned ! 

When  we  have  a  department  of  munitions,  if  it  be 
properly  organized,  the  first  thing  that  it  will  do  will 
be  to  coordinate  the  estimates  of  the  several  bureaus. 
We  think,  however,  that  there  ought  to  be  a  superior 
war  council — a  board  of  directors,  so  to  speak — that 
would  coordinate  the  requisitions,  determine  how  many 
ships,  motor  trucks,  locomotives,  etc.,  ought  to  be  built 
in  conformity  with  a  general  scheme.  Manifestly,  there 
is  no  use  in  building  motor  trucks  in  excess  of  any 
possibility  of  getting  them  to  France.  The  board  of 
directors  having  arranged  plans  on  definite  lines,  the 
department  of  munitions,  as  the  purchasing  and  manu- 
facturing organization,  would  secure  the  material  in 
the  most  feasible  way.  The  War  Industries  Board,  the 
War  Trade  Board,  the  War  Credit  Board,  the  purchasing 
bureaus  of  the  Army  and  Navy,  and  all  the  bodies  that 
are  now  working  at  sixes  and  sevens,  ought  to  be  ab- 
sorbed by  the  new  department,  the  organization  of  which 
should  be  such  that  subordinates  would  be  clothed  with 
the  authority  to  do  the  things  that  fall  within  their 
province  in  any  private  or  corporate  business. 


War  is  no  respecter  of  persons.  Uncle  Sam  himself 
is  not  exempt  from  its  inconveniences.  This,  in  large 
measure,  accounts  for  the  slow  and  irregular  deliveries 
of  the  Journal  concerning  which  some  readers  have 
written  us.  Upon  making  a  careful  investigation  into 
the  causes  for  these  complaints,  our  subscription  de- 
partment finds  that  the  irregularities  are  traceable  to 
the  unprecedented  congestion  of  the  mails — due,  in 
part,  to  the  war  program  of  curtailing  train  sched- 
ules; but  mostly  to  the  going  into  mil.tary  service  of 
many  thousands  of  postal  clerks.  The  postofice  au- 
thorities assure  us  that  no  stone  will  be  left  unturned 
to  get  back  to  normal  service  at  as  early  a  date  as  pos- 
sible. Meanwhile,  until  the  necessary  readjustments  in 
service  are  made  and  new  clerks  are  trained  to  take  the 
places  of  the  enlisted  men,  it  will  be  necessary  to  exer- 
cise a  little  patience.  We  are  helping  Uncle  Sam  all 
we  can  to  deliver  your  paper  on  time. 


While  on  the  subject  of  thrift  and  cutting  out  useless 
work,  work  unnecessary  for  the  prime  purpose  of  prose- 
cuting war,  we  think  that  the  Government  would  do 
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well  to  take  a  look  through  its  own  bui'eaus  and  discover 
whether  there  be  not  many  hundreds,  or  thousands,  of 
employees  who  are  blissfully  doing  the  inconsequential 
things  that  constitute  their  "jobs"  just  as  they  did  be- 
fore America  entered  the  war.  Some  of  the  published 
literature  we  receive  inclines  us  to  this  opinion. 


Residents  of  the  Michigan  copper  country  have  always 
pointed  with  pride  to  the  famous  "C  &  H"  band,  com- 
posed of  employees  of  the  Calumet  &  Hecla  mines.  The 
following  is  told  of  a  "Cousin  Jack"  who  formerly 
worked  at  the  Isle  Royale  mine  near  Hurontown.  He 
had  been  West  for  a  number  of  years,  and,  returning 
to  Michigan,  attended  one  of  the  concerts  given  by  the 
C.  &  H.  band.  "M'son,"  he  remarked  to  his  nephew  who 
was  entertaining  him,  "thirty  year  ago,  the  'Urontown 
band  could  blaw  louder  and  longer  than  they." 


A  notable  sentence  uttered  by  Mr.  Hoover  while  out- 
lining what  the  newly  formed  Federal  Food  Board  ex- 
pects to  accomplish  was  the  one  in  which  he  said:  "At 
present  either  the  prices  of  food  must  come  down  or 
there  must  be  a  wage  increase,  and  every  time  there 
is  such  an  increase  there  is  a  loss  of  efficiency."  In 
other  words,  Mr.  Hoover  holds  that,  while  wages  and 
prices  act  reflexivejy,  an  advance  of  either  necessitating 
an  advance  of  the  other  in  endless  progression,  as  the 
process  goes  on  there  is  a  loss,  not  a  gain,  in  produc- 
tion. He  had  in  mind,  presumably,  says  the  New  York 
Times,  the  truth  which  Macaulay,  almost  a  hundred 
years  ago,  was  not  the  first  to  recognize — the  truth 
which  "labor"  always  does  deny  and  others  would  like 
to  deny,  but  cannot — the  truth  that  men  do  not  work 
with  a  diligence  proportioned  to  their  remuneration. 
What  they  really  do,  as  a  rule  that  has,  of  course,  its 
exceptions,  and  not  a  few  of  them,  is  to  work  just  as 
much  as,  and  no  more  than,  is  required  for  earning  the 
money  they  must  have  to  satisfy  their  conscious  wants 
and  to  live  as  they  want  to  live.  That  amount  of  re- 
muneration attained,  the  common  human  tendency  is  to 
be  idle  until  the  money  is  spent.  This  tendency  is  more 
obvious  in  the  lower  than  in  the  higher  ranks  of  labor, 
but  it  exists  in  them  all — and  perhaps  it  is  not  absent, 
but  only  better  hidden,  in  the  very  highest  by  the  exist- 
ence there  of  more  thought  about  remote  needs  and  the 
consequent  willingness  to  provide  for  them.  It  is  easy 
to  understand,  therefore,  why  Mr.  Hoover  aims  at  the 
cutting  down  of  prices  rather  than  at  bringing  about  a 
sufficient  amount  of  rise  in  pay  to  meet  a  constant  ad- 
vance in  the  cost  of  living.  He  thinks  in  terms  of  pro- 
ductivity, and  it  is  well  for  us  that  he  does. 


There  are  1147  stars  in  the  service  flag  of  the  Ameri- 
can Smelting  and  Refining  Co.  and  the  American  Smelt- 
ers Securities  Co.  Roger  W.  Straus,  a  director,  is  a 
lieutenant  in  the  army.  Of  the  officers  of  the  company, 
Daniel  Guggenheim  and  Edward  Brush  have  each  given 
two  sons  to  their  country,  and  Judd  Stewart,  F.  H. 
Brownell  and  R.  P.  Reese  follow  with  one  each.  The 
following  technical  men  have  left  the  various  plants  to 


join  the  colors:  W.  E.  Deedy  and  R.  R.  Hasbrouch,  of 
the  engineering  force  of  the  southern  department; 
Charles  M.  Brister,  assistant  metallurgist,  John  P. 
Phillips  and  William  St.  Clair,  assayer  and  assistant 
assayer  respectively,  and  Frederick  B.  Woods,  electrical 
engineer,  all  of  the  Baltimore  plant ;  J.  C.  Pape,  flota- 
tion foreman,  Durango  plant;  Arnold  Hanchett  and  L. 
V.  Weeks,  chemists,  A.  Peterson,  W.  F.  Way  and  R. 
V.  Woods,  draftsmen,  Oliver  Punshon,  tracer,  and  W.  S. 
Stack,  smoke  expert,  all  of  the  Garfield  plant;  W.  W. 
Leach  and  R.  L.  Mason,  chemists,  Globe  plant;  Taylor 
Belcher  and  H.  R.  Hammond,  chemists,  Omaha  plant; 
John  Jones,  assayer,  Jens  Jensen  and  Clifford  De  Leon, 
chemists,  John  Huntley  and  Herman  Switzer,  surveyors, 
Perth  Amboy  plant ;  G.  C.  Dewey,  chemist,  Charles  Har- 
sant,  assayer,  Selby  plant;  C.  E.  Finney,  chemist,  H.  H. 
Crarj%  assayer,  R.  H.  Wonnenberg  and  C.  E.  Putman, 
civil  engineers,  Tacoma  plant;  Franklin  A.  Luis,  assay- 
er, Christmas  mine;  L.  R.  Raymond,  chemist,  Thomas 
Wilkinson,  assistant  chemist,  R.  F.  Kirkpatrick,  drafts- 
man, and  William  Elliott,  mining  engineer,  Flat  River 
plant ;  Charles  E.  Woodell,  engineer,  Imperial  mine.  At 
the  Perth  Amboy  plant,  H.  H.  Alexander,  general  mana- 
ger, and  G.  G.  Griswold,  superintendent  of  the  smelting 
department  have  each  a  son  with  the  colors,  and  John 
Burleigh,  freight  claim  agent  in  the  New  York  office, 
has  two  sons  in  the  service. 


W.   E.   Nesom   in  the  Evening   Post   addresses   Mr. 
Hoover  thus,  with  apologies  to  R.  Bums : 

Hear,  Land  o'  Dough  and  brother  Yanks, 
From  Maine  to  Rio  Grandy's  banks, 
U  there  are  wasters  in  your  ranks. 

You'll  have  to  drop  'em. 
For  here  is  one  that  knows  their  pranks, 

And  means  to  stop  'em. 

If,  while  at  lunch,  you  chance  to  sight 
A  well-conditioned,  portly  wight 
Who  seems  to  note  your  every  bite, 

That's  he,  no  other; 
And  he  would  curb  your  appetite, 

Were  you  his  brother. 

Beside  the  miller's  elevators. 
Among  the  fanners'  stores  of  'taters, 
In  places  where  they  can  tomatoes, 

You'll  find  him  sentry. 
With  optics  peeled  for  speculators. 

And  such  like  gentry. 

The  cook  that  swells  her  butcher's  orders. 
Purse-haughty  "We-can-well-afford"-ers, 
Landladies  who  concede  their  boarders 

A  second  helping — 
He's  on  their  trail.    And  you — ye  hoarders — 

Hear  ye  his  yelping? 

It's  told  he  was  a  miner  bred, 
And  dug  for  silver,  gold  and  lead; 
But  when  he  saw  that  meat  and  bread 

Were  greater  treasures. 
He  dropped  the  pick,  and  took  instead 

"To  scales  and  measures. 

Now  by  the  powers  o'  prose  and  verse, 
O  Hoover,  if  thou  canst  disperse 
The  devils  that  beset  my  purse. 

Both  small  and  greater, 
I'll  say  we  might  have  chose  a  worse 

Administrator! 
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Manganiferous  Iron  Ore  Occurrences 
at  Red  Cliff,  Colo.* 


By  .JOSEPH   B.   UMPLEBY+ 


Tuo  lerises  of  manganiferous  iron  ore  have  been 
developed  at  Red  Cliff.  Eagle  County,  Colo.,  by 
the  Empire  Zinc  Co.,  while  mining  for  zinc  and 
pyrite.  The  district  requires  further  explora- 
tion before  estimates  of  available  tonnage  can 
be  obtained,  but  excellent  transportation  and 
wining  facilities  exist. 

AT  THIS  time  of  taking  stock  of  the  manganese 
resources  of  the  country  as  a  war  measure,  the 
occurrence  of  large  deposits  of  low-grade  man- 
ganese ore  at  Red  Cliff,  Colo.,  is  worthy  of  record.  This 
manganiferous  ore  is  not  mined  at  present,  but  the 
rapid  extension  in  the  application  of  spiegeleisen  in  the 
steel  industry  has  increased  requirements  for  man- 
ganese ores  and  because  of  the  growing  cost  and  diffi- 
culty of  importing  high-grade  ore  from  Brazil,  the  Red 
Cliff  deposits  should  be  recognized  as  an  important 
national  asset.  During  a  recent  investigation  of  several 
Western  manganese  deposits,  more  than  three-quarters 
of  a  million  tons  of  ore,  averaging  12  to  15%  manganese, 
38''r  iron,  1  to  2'"r  silica  and  low  in  phosphorus,  were 
found  at  Red  Cliff,  Colo.,  available  for  transportation 
and  so  situated  as  to  permit  rapid  removal  at  low  costs. 

Two  Deposits  Developed  in  Lenses  Parallel  to 
Limestone  Bedding 

The  Red  CUff  or  Battle  Mountain  mining  district' 
is  on  the  main  line  of  the  Denver  &  Rio  Grande  R.R. 
at  a  point  20  miles  north-northwest  of  Leadville.  The 
manganese  deposits  crop  out  about  500  ft.  up  on  the 
canyon  side  two  to  three  miles  below  the  town  of  Red 
Cliff.  The  principal  orebodies  occur  as  great  lenses 
parallel  to  the  bedding  of  the  inclosing  Carboniferous 
limestone,  which  dips  15'  to  the  northeast.  Two  de- 
posit.s,  occurring  at  nearly  the  same  stratigraphic  hori- 
zon but  .3.500  ft.  apart  along  the  strike,  have  been  ex- 
tensively developed  for  zinc  and  pyrite.  The  ea.stern  de- 
posit has  been  explored  continuously  for  1900  ft.  do%vn 
the  dip  in  the  Eagle  No.  2  mine,  while  the  western  de- 
posit is  opened  up  for  3000  ft.  on  an  incline  of  14^ 
at  Eagle  No.  1,  formerly  the  Iron  Ma.sk  mine.  Both  of 
the.se  deposits  are  owned  and  worked  by  the  Empire  Zinc 
Co.  Ore  from  the  Eagle  No.  2  mine  is  delivered  to  the 
railroad  by  a  gravity  tram  while  a  tunnel  is  used  at 
Eagle  No.  1  mine,  through  which  the  ore  is  trammed  to 
the  track  level. 

The  position  of  the  orebodies  wa.s  determined  by 
shallow  .syndines  at  right  angles  to  the  general  .strike 
of  the  formations.  The  synclines  are  now  marked  on 
the  .surface  by  pronounced  recessions  in  the  sides  of  the 
main  canyon,  and  aa  three  other  such  recessions  occur 
along  the  general  belt  known  to  be  mineralized,  it  is 
probable  that  other  orebodies  will  be  found. 

*Publliihed  with  the  permlpslon  of  the  Plrcctor.  V.  8  Oeolo^cal 
Survey 

tit.    S    Oeolottlral   .Survey.   Waiihlnictnn,    D.   C. 

'Described  by  A.  H.  Menns.  "OeoloBy  and  Ore  Deposits  of  Red 
Cliff,  Colo."     Bconomic  Oeoloyy.  Vol    10.  pp.  1-27.  191B. 


The  western  oreshoot,  although  irregular  in  outline, 
is  about  300  ft.  wide  and  from  10  to  65  ft.  thick.  It  is 
continuous  to  the  lowest  level,  3000  ft.  down  the  dip,  the 
ore  consisting  of  intimately  mixed  pyrite  and  sphalerite 
in  a  manganiferous  siderite  gangue.  Some  galena  is 
found  on  the  margins  of  shoots  and  oxidation  is  com- 
plete from  the  surface  for  300  ft.  down  the  dip.  This 
part  of  the  shoot  contains  the  manganiferous  iron  ore. 
Distributed  through  the  oxide  mass  are  occasional 
bunches  of  lead  carbonate,  and  beneath  the  lower  end 
of  the  deposit  and  extending  downward  beneath  the 
blanket  of  sulphide  ore,  considerable  zinc  carbonate  has 
been  found. 

The  manganese  ore  deposits  have  not  been  fully  devel- 
oped by  present  explorations  but  the  main  incline  seems 
to  pass  about  through  the  center  of  the  body.  West- 
ward drifts,  now  caved  beyond  150  ft.,  have  penetrated 
the  orebody  for  500  ft.  and  are  said  to  be  in  ore  at 
the  face.  Eastward  the  workings,  now  only  partly  ac- 
cessible, extend  for  an  equal  distance  in  oxidized  ma- 
terial, and  an  old  shaft  from  the  surface  shows  man- 
ganiferous iron  ore  on  the  dump.  Raises  indicate  that 
the  mass  averages  perhaps  50  ft.  in  thickness.  Casts 
of  manganiferous  siderite  widely  distributed  through 
the  oxide  ore  clearly  indicate  that  comparatively  little 
transfer  of  material  took  place  during  its  formation. 
Kidneys  and  seams  of  yellowish  iron  oxide  are  abun- 
dant in  places  and  would  require  hand  sorting  if  mined. 
In  estimating  the  tonnage  in  this  orebody,  therefore, 
allowance  must  be  made  both  for  waste  and  irregulari- 
ties not  revealed  by  present  exploration.  However,  the 
estimate  of  500,000  tons  made  by  J.  T.  Boyd,  general 
superintendent,  seems  conservative  and  may  be  ac- 
cepted for  present  purposes  as  representative. 

Oxidation    Extensive   in    Eastern    Deposit 

In  the  Eagle  No.  2  mine  the  general  relations  are 
similar  except  that  in  the  primary  ore  sphalerite  and 
pyrite  are  remarkably  segregated.  Of  two  stopes  less 
than  100  ft.  apart  on  the  same  orebody,  in  many  places 
60  ft.  thick,  one  may  yield  pyrite  ore  averaging  44% 
iron  and  the  other  a  sphalerite  ore  averaging  45''r  zinc. 
Oxidation  is  more  extensive  than  in  the  No.  1  mine. 
At  a  point  880  ft.  down  the  14J°  incline,  which  starts 
from  the  end  of  a  tunnel  520  ft.  long,  a  raise  up  the  dip 
and  over  the  main  incline  opens  up  manganiferous  iron 
ore  for  105  ft.  Eastward  there  is  no  development  in 
this  orebody,  but  westward  and  higher  on  the  shoot 
200.000  tons  of  fluxing  ore  was  mined  a  numoer  of 
years  ago.  It  is  said  to  have  run  15'^r  manganese,  38% 
iron  and  from  1  to  2fr  silica.  A  drift  200  ft.  west 
from  a  point  400  ft.  down  the  incline  is  all  in  manganese 
ore.  From  the  comparatively  small  caved  area  that 
represents  the  removal  of  the  200,000  tons  and  the 
known  extent  of  oxidation  along  the  dip  of  the  ore- 
shoot,  it  is  dear  that  a  large  tonnage  of  manganiferous 
iron  ore  remains  in  this  deposit.  It  is  not  improbable 
that  it  will  yield  as  much  as  the  western  deposit,  al- 
though the  basis  for  so  definite  an  estimate  is  lacking. 
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In  conclusion,  it  seems  highly  probable  that  Red  Cliff 
is  capable  of  yielding  750,000  tons  of  ore  containing  12 
to  lo'^f  manganese,  38'^c  iron,  and  1  to  2^ c  silica.  With 
additional  tramming  capacity  and  further  preliminary 
development,  a  large  daily  tonnage  of  manganiferous 
iron  ore  can  be  shipped  from  the  district. 


Government  Miners'  Training  Schools 
in  South  Africa* 

The  systematic  training  of  miners  which  is  being 
conducted  by  the  British  government  in  South  Africa 
affords  an  opportunity  for  the  younger  generation  to 
acquire  a  knowledge  of  mining  while  earning  a  sufficient 
wage  to  defray  expenses.  The  work  has  been  carried  on 
at  the  Wolhuter  School,  at  Johannesburg,  for  the  past 
five  years,  and  recently  another  school  was  established 
at  the  Bantjes  Mine,  where  arrangements  have  been 
made  to  train  50  apprentices.  The  Government  pur- 
poses to  establish  additional  schools  as  they  are  needed. 
Apprentices  under  16  years  old  are  not  accepted.  Those 
seeking  instruction  must  be  of  good  physique  and  must 
go  before  the  medical  bureau  appointed  under  the 
Miners'  Phthisis  Act  for  examination  before  being  al- 
lowed underground.  The  course  of  training  consists 
of  two  years'  practical  work  underground,  which  em- 
braces all  the  more  important  branches  of  mining  work, 
with  two  periods  of  two  weeks  each  in  the  fitting  shops 
on  surface,  and  evening  lectures  two  or  three  times  a 
week,  with  written  examinations  periodically.  It  will 
thus  be  seen  that  apprentices  gain  not  only  a  sound 
knowledge  of  practical  mining  but  also  a  useful  train- 
ing, a  general  education,  elementary  mathematics,  and 
the  theory  of  mining.  Physical-culture  classes  and  other 
healthful  forms  of  recreation  are  provided,  and,  as  the 
apprentices  reside  in  the  school  buildings  and  are  at  all 
times  subject  to  the  discriminating  supervision  of  the 
principal,  parents  and  guardians  may  rest  assured  that 
every  care  is  taken  to  promote  their  welfare. 

Since  the  establishment  of  the  schools,  in  July,  1911, 
302  apprentices  have  matriculated,  coming  from  Johan- 
nesburg, Transvaal,  Cape  Province,  Orange  Free  State, 
and  Natal.  Of  these,  17  apprentices  have  qualified,  the 
others  having  only  partly  completed  the  work  or  left 
before  the  termination  of  the  service  period.  The  un- 
dertaking of  military  operations  in  German  East  Africa 
resulted  in  many  apprentices  joining  the  colors. 


Men  Wanted  for  Ground  Personnel 
of  Navy's  Aviation  Service 

For  the  further  extention  of  the  aviation  branch  of 
the  U.  S.  Navy,  Secretary  Daniels  has  authorized  the 
enlistment  of  8000  young  men.  There  is  immediate  need 
for  mechanicians  for  naval  aviation  for  the  ratings  of 
machinists'  mates,  carpenters'  mates,  quartermasters, 
coppersmiths  and  blacksmiths.  These  men  will  not  be 
enlisted  for  pilot's  duties  but  will  receive  special  train- 
ing in  building,  handling,  repairing  and  overhauling  the 
navy's  aircraft.  On  attaining  proficiency  they  will  be 
used  as  the  ground  personnel  of  the  flying  corps.  Re- 
quirements for  enrollment  will  be  the  same  as  those  for 


the  regular  service  of  the  U.  S.  Navy.  The  age  limit  for 
this  enlistment  is  21  to  35  years,  and  each  candidate 
will  receive  the  U.  S.  Navy  physical  examination  and  not 
that  required  for  flight  duties.  Men  enlisting  for  avia- 
tion duty  but  failing  to  qualify  will,  if  recommended  by 
their  commanding  officers,  be  assigned  to  general  service. 


Have  You   Joined  the  27th  'Engineers' 
Comfort  Club? 

Join  the  Comfort  Club  for  the  27th  Engineers  and 
start  the  New  Year  right.  Get  your  name  on  the  list 
below.  Enroll  yourself  among  those  who  recognize  a 
good  cause  when  it  is  presented  and  who  will  back  their 
opinion  with  their  money.  Contributions  thus  far  re- 
ceived are: 

CONTRIBUTION'S    TO    THE    CO.MPORT    CLUB 

Engineering  and  Mining  Journal ?inno  00 

isew  York  Eng-ineering  Co lUUO  00 

A    Friend,    Nov.    23  ■ 5.00 

D.'   E.'  Charlton  ■.■.■.■.■.■.'.■.■.■.'.'.■.■.■.■.■.■. loo 

H.    W.    Hardinge lOOoioO 

Frank    N .    Spencer  ■■ 500 

W.    L.    Coursen s'qo 

J.    H.    Polhemus [[['  500 

J.    H.    Janeway '    .  .       '  10  00 

Albert    D.    Beers ...       .  10  00 

J.  E.  Hayes.   ; ; ;  mioo 

J.  A.    \  an  Mater 25  00 

L.    Vogelstein    &    Co 100  00 

"Cuprite"     lo'oO 

R.  H    Bassett   (Hanna  Ore  Mining  Co.) 10  00 

A    Friend,    Dec.    10 m  00 

P.     A.     Mosman 10  00 

American  Zinc,  Lead  and  Smelting  Co lOn  00 

J-    G.    H 5.00 

A    Friend.    Dec.    13 50.00 

Daniel    Guggenheim    100  00 

Willard    S.    Morse 2500 

Augu.st    Heckscher 100^00 

Anaconda  Copper  Mining  Co 1000  00 

F.    W.    Bradley 100.00 

Charles   Le   Vasseur 500 

A.    H.    H 5:00 

Total     $4715.00 

The  Comfort  Club  has  but  one  purpose  and  that  is  to 
make  life  as  pleasant  and  comfortable  as  possible  for 
the  men  of  the  mining  regiment — the  27th  Engineers, 
now  being  formed  by  Maj.  0.  B.  Perry.  The  Club  is 
as  democratic  as  the  war  itself — all  may  join,  from  the 
board  of  directors  to  the  toll-nipper.  A  check  or  an  or- 
der payable  to  the  Engineering  and  Mining  Journal  will 
make  you  a  member.  Start  the  New  Year  right  and 
enroll  now.  The  money  will  be  spent  with  the  aid  of 
the  regiment's  officers,  as  occasion  requires,  in  purchas- 
ing the  little  comforts  of  life  which  the  Government 
does  not  provide  and  which  often  are  not  purchasable 
abroad.  The  money  will  also  be  used  as  far  as  possible 
to  render  any  needed  assistance  to  the  families  of  the 
men  in  the  regiment.    As  Mr.  Bradley  said  in  remitting: 

These  men  of  the  27th  Engineers  are  deserving  of  every 
comfort  and  consideration  you  have  in  mind  for  them,  and 
I  herewith  enclose  my  check  in  favor  of  the  Engineering  and 
Mining  Journal  for  $100  to  help  the  worthy  cause  along. 

Perhaps  you  have  had  joining  the  Club  in  mind,  but 
through  the  press  of  business  have  kept  putting  it  off. 
You  have  felt  it  your  duty  to  help,  but  the  myriad  little 
things  of  the  day's  routine  have  crowded  the  intention 
aside.  The  miners  and  engineers  in  the  regiment  de- 
serve your  backing.  Put  yourself  in  their  place.  Send 
that  check  today. 


•Excerpts  from  "Annual  Report  for  IftlS  of  the  Chairman  o 
the  Board  of  Control  of  the  Government  Miners'  Training  School  ' 
.Tohannesburg.   South  Africa. 


Increase  of  Pig-Lead  Carload  Minimum  to  60,000  lb.  in 
straight  carloads  or  in  mixed  carloads  with  certain  other 
articles  has  been  requested  by  carriers  represented  by  F.  A. 
Leland.  This  increase  is  in  connection  with  domestic  rates. 
An  increase  to  56,000  lb.  in  connection  with  expo  i-ates  is 
also  asked. 
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Personals 


providitiK    a    method    for    electing    to    mem 
ber.ship   In   the  Council   additional   engineer 


and 


II. 


„  .  .  ^  technical  .societies.  The  rule 
adopted  are  to  ro  to  the  Eoveming  bodie 
of  the  four  fou'ider  .societies  for  consider 
"  ■  •    re.solutio-i   was  adopted   and   tele 

Secretary-    of    War    urgrin 


graphed    to    the 


in    .•vdniini.stering    the    Selective    Draf 


F.  R.  nvekrH  recently  returned  to  New 
»ork  from  California  where  he  was  on 
professional    business. 

Mllllam  .'\sseltlnr,  recently  with  Dome 
Mines.  South  Pore  ipine.  Onl..  ha-s  taKeu 
charge   of   the    Tretliewey    mill.    Cobalt. 

Prof.  II.  ]L.  Smythe,  consulting  geologist 
for  the  Cleveland-C  iffs  Iron  Co..  is  in  fth- 
peming.  Mich.,  on  business  for  the  com- 
pany. 

A.  E.  Drarker  is  -n  Baltimore  suiJervlsing 
the  construction  and  starting  of  a  concen- 
trating plant  for  the  Baltimore  Tube  Com- 
pany 

.\.  P.  Watt,  of  the  Missouri  Metals  Cor- 
gporation.  is  in  Xew  York  and  is  making 
his  headquarters  at  the  American  In.stitute 
of  Mining   Engineers. 

i.  A.  Mr.\l|pp,  formerly  engineer  for  the 
J  Towne  interests  at  Asientos.  Aguascalientes. 
Mexico,  is  now  1st  lieutenant  in  a  regiment 
of  engineers  in  France. 

4.  K.  Loonry  has  been  advanced  from  the 
position  of  underground  superintendent  tn 
that  of  general  superintendent  of  the  Zim- 
merman  mine  on   the  Menominee  range. 

H.  W.  Aldrirh  has  resigned  his  |H)sition 
as  suiK-rintendent  of  the  Ladvsmith  Smelt- 
ing Corporation.  Ladysmith.  B.  C.  to  gn 
with  the  Anaconda  Copper  Mining  Com- 
pany. 

K.  H.  MrDonnell.  superintendent  of  un- 
derground-mining operations  for  all  mines 
operated  by  the  Hanna  interests  on  the 
Michigan.  Me.sabi  and  Cuyuna  Ranges,  has 
enlisted    in    the    27th    Engineers. 

I...  F.  S.  Holland,  latelv  field  engineer 
for  the  Consolidated  .\rizona  -Smelting  Co. 
Humboldt.  Ariz,  has  been  appointed  con- 
sulting engineer  to  the  .Xrizona  Mines  and 
Keduction    Co.    Wickenburg.    .\rizona. 

L.  T.  Gavin,  superintendent  of  the  mine.s 
of  the  American  Manganese  Jlaiiufactur- 
ing  Co..  on  the  Cuyuna  Itange.  has  been 
commissioned  first  lieutenant  in  the  Flngi- 
neer  Officers'  Reserve  Corps,  and  ordered 
to    report   on   Jan.    5   at    Fort    I^eavenworth. 

Alfred  D.  Flinn.  deputy  engineer  of  the 
Board  of  Water  Supply.  .\ew  York,  has 
been  elected  secretary  of  the  Engineering 
Council,  .secretary  of  the  R-igineering  Foun- 
dation, and  secretary  of  the  United  Engi- 
neering Society.  Thus  all  "super-societv" 
activities  will  center  in  one  man. 

W.  H.  .lohnHton  has  retired  from  the  posi- 
tion of  general  superintendent  for  the  Oliver 
Iron  Milling  Co.,  on  tlie  .Miirtiuette  range, 
being  succeeded  by  F.  K.  Kep>.r.  Mr.  Johns- 
Ion  h.us  figured  largely  in  the  industrial  and 
iwlltical  development  of  that  region  and  has 
been  on  many  .state  boards.  He  intends  to 
go  to  Maitland.  Fla..  where  he  will  make 
his    permjinent    residence. 


that 

lo.'iiifi'^?  <;overnmenl"  takJ  .^eps't'o"  enabf. 
qualified  engineering  students  to  continu. 
,,V,^'T  ^}^^"T  }°  S^'' nation  if  possible,  o 
until   needed   for  active  service 


Industrial  News 


1 8  years  He  was  born  in  Xew  Orleans. 
L.a..  and  was  giaduated  from  the  Ren.sselaer 
Polytechnic  institute  at  Trov.  N  Y  He 
t,..,„.„.,ui„ „„„»£  earned  his  title  while  serving  as  an' engi- 
neer in  the  Confederate  .\rmv  in  the  Civil 
nfort  rinb  for  the  Wur.  .Maior  de  Saulles  leaves  a  wife  and 
three  chfldren.  one  of  whom  is  C.  A  H 
de  .Saulles.  a  director  of  the  American 
Smelting  and  Tteflning  Co  and  president 
of  the   United   States  Zinc  Compan.v. 

T.onls  Pope  <ira(aeap,  curator  of  min- 
eralogy- in  the  .American  Mu.seum  of  Nat- 
ural History  for  the  last  21  years,  died 
.suddenly  at  his  home  ni  New  York  on  Dec. 
1!».  He  was  born  in  Brooklyn  in  lR5ci  and 
w-a.s  graduated  from  the  College  of  the  Citv 
of  .New  ^ork  in  1869  and  from  the  Colum- 
bia School  of  Mines  in  187B  He  becam" 
assistant  curator  in  mineralogy  at  t'le 
*  fnJ^i"  ■  '?  'F"  ^"^  "•''^  made  curator 
in  1000.  later  becoming  head  of  the  depart- 
ment of  conrhoIoK.\  al.-o  His  work  in 
popular  education  at  tne  Museum  was  note- 
worthy. He  was  the  author  of  several 
books  including  "Geology  of  the  City  of 
I\ew    'Sork      and    "Popular   ilineralogy." 

T.  D.  Merton,  inventor  of  the  Merton 
roasting  furn.ace,  died  last  month  in  Eng- 
land aged  63  years  He  was  born  in  New 
Siouth  A\ales  and  began  his  metallurgical 
work  there  at  the  Clyde  Chlorination 
Works.      One   of   his    earliest    furnaces    was 

erected  at  Edw.ards  Metallurgical  Chlorina-       f-„i„  ■  u       i"    —    . — -——•■■»     v«..     .Denver. 

tion    Works.    Ballarat.    Victoria.      He  subse-       ,,?".•   "^''  ''^'^"   mconwrated  and  appointed 

ations   on    his  own       ''^/fern  agents  for  the  Raymond  Bros.   Im- 


n>»terii    Eierlrir    Co.   announces   the   ap^ 
pointment   of  (5.   A.    Schneider,    formerly  oi 
arganizatio 


its     San     Franci.sco 


T^w^*"^  Si  ''\  Buffalo  house,  succeeding 
i;  "  "abb.  who  has  been  transferred  tr 
New  Y  ork. 


Loui: 


er    A.    Zelnirker    Snppl.v    Co..    of    St 

.   .  announces     that     L.     B.     Moses     ha.- 

joined  it.s  organization  as  .second  vice  presi- 
dent in  charge  of  the  rail  department,  with 
headquarters  at  the  company's  main  otflces 
in  St.  Louis.  Mr.  Moses  has  been  sale 
manager  of  the  Kettle  River  company  of 
Minneapolis   for  the    last    six   yea 

Milling     Engineering     Co..     Denver. 


quently   commenced   operat 

account  in  Melbourne,  where  he  di.seov- 
ered  a  method  for  refining  arsenic  which 
reduced  the  co.st  considerably.  Later  the 
gold  di.scoveries  in  Western  Australia  led 
to  his  specializing  in  the  chlorination  of 
We.st  Australian  ores.  He  soon  turned  his 
attention  to  ro.asting  problems  generally 
T  .J'  V?^  '"  *^'^  "'■'•J  that  the  eariier  tvpes 
of  the  Merton  roaster  were  developed  The 
success  which  came  to  him  in  Australia,  and 
the  increasing  demand  for  his  furnace  ultl. 
mately   led   him   to   go    to    England    in    19 


pact  Pulverizer  Co..  of  Chicago 
have  exclusive  agencies  in  the  West  for 
the  automatic  pulverizers,  roller  mills  air 
separators,  etc..  made  by  the  Raymond 
company  The  company  will  also  represent 
Uie  Buckeye  Dryer  Co.  of  London.  Ohio, 
the  Dust  Recovering  and  Conveying  Co  of 
Cleveland,  and  the  Quiglev  Furnace  Spe- 
cialties Co..  of  New  York.  The  Dry  Mill- 
ing company  is  headed  by  William  B 
Semseman.  who  has  been  employed  bv  the 
Raymond  company  for  the  past  eight  years 


where  he  established  offices  which  ultimate-      '"  f^fCtinK-  operating  and  selling  their"  pul- 
ly   became    his    headquarters       He   also    had       ^'^rizing  equipment, 
wide     experience     in     mining    and     a     close 
knowledge   of   developments   in    Au.stralia. 


Societies 


Trade  Catalogs 


can    InHtitule    of    Mining    Engineers 

meeting   of    the    board    of    directors 
nominations   were  submitted: 


N.  .M.  Van  Brnnt,  for  four  years  super- 
'ntendent  of  the  Aetna  Powder  Co 's  plant 
at  Iflhpemliig.  Mich.,  h.-us  left  to  take  charge 
of  a  chemical  plant  for  the  same  company 
in  .Sinnamahnning,  Penn.  R.  H.  .Smith  suc- 
ceeds Mr.  Van  Brunt  at  Ishpeniing  The 
•  mplnyees  of  the  Ishpeming  plant  presented 
.Jr.  Van  Brunt  with  a  watch  as  a  token 
of  the  cordiality  which  governed  the  bu.sl- 
neos    relations   of   those    concerned. 

Aaguate  J.  Roa.l,  of  Niagara  Falls,  N.  Y., 
l"??.  •"■'■"  awarded  the  Perkin  medal  for 
1S1«  bv  the  New  York  .Section  of  the  So- 
ciety of  (  hemical  Industry,  in  recognition 
oi  his  work  on  titanium.  The  presentation 
.will  take  place  at  a  meeting  of  the  S<^'lion 
to  be  held  on  Jan.  IS.  191M.  at  the  Chemists' 
Club  ,\ew  York  The  Perkin  me<lal  was 
founded  In  1906  by  the  New  York  .Seotlon 
to  cnmmemorale  sir  William  Perkin,  the 
founder  of  mauve 


— At    a 

the    foil 

For   president   and    director.   Sid 

nings ;     for     vice     president     and     director. 

Robert    M.    Raymond    and    H.    S.    Drinker 

for  directors:  U.  C.  Stone.  Hennen  Jennings. 

Sv  A     Taylor.    F.    G.    Cottrell.    and    Arthur 

Thacher. 

Institute  of  .Metaln  (British)  has  an- 
nounced that  Sir  Charles  I'ar.sons.  member 
of  council  of  the  institute,  will  give  the 
eighth  annual  .May  lecture  before  the  Insti- 
tute next  spring.  His  subject  will  be  the 
formation  of  diamonds  to  produce  which 
artificially  he  hius  spent  30  years  in  research 
work.  An  election  of  members  w.as  an- 
nounced for  Dec.  12.  During  the  present 
year  the  Institute's  membership  has  grown 
from  660  to  860.  It  is  expected  to  pass 
the  thou.sand   mark  during  the  coming  year. 

AHHoriatlon  of  iron  and  .steel  Elrrlriral 
EnKlnrern  held  its  regular  monthly  meeting 
in  the  Hotel  Chatham.  Pittsburgh".  i>ec  15 
G.  E.  Stoltz  of  the  Westinghouse  Electric 
"I!.?  ¥t^-  '""  presented  a  [laper  entitled. 
"Fly  Wheels  on  Steel  Motors"  The  Janu- 
ary- meeting  of  the  Pittsburgh  session  will 
be  a  Joint  meeting  with  the  .\merican  In- 
stitute of  Electrical  lOngineers  Papers  will 
be  presented  on  generation,  distribution  and 
consumption  of  power,  as  well  as  power 
factor  correction 


I'^"*";lVt'''  Combination  Torrh,  Alex- 
ander Milburn  Co..  Baltimore.  Md..  Form 
1191.  a  circular  de.scribing  an  acetvlene 
torch    for  cutting  and    welding. 

Roiitting  Enginen.  Wire  Rope,  Bnrkrtii, 
Locomotives.  Cars.  Truck.s.  Derricks  Skid- 
ders  and  Loaders.  Walter  A.  Zelnicker 
Supply  Co.,  St.  Louis.  Mo.  Bulletin  .Vo 
232.  Pp.  4  :  3J  X  81  in.  A  bulletin  is.sued 
Dec.   11  covering  articles  named. 

Milburn  ■■Rellanrr"  Light,  Alexander  Mil- 
burn  Co..  Baltimore.  Md.,  Form  1194  a 
two-page  circular  describing  a  portable 
carbide  light  which.  It  is  claimed,  will 
give  1000  c-p.  for  12  hours  at  le.ss  than 
.1C.  per  hour,  and  which  iiossesses  among 
other  advantages  that  of  being  wind-  and 
storm-proof. 


New  Patents 


Coin 


■  do 


Obituary 
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n.     Pnrdne 


sinir 


eolnglsl    of    Ten- 


nessee,   died  *ifi    i)e 

FranrU      <t.       >ewlan<lii 
.Senator     from     Nevada 
Washington   on    De.-     :'l 

Carl  llenrlrh.  mining 
vine.  ()a  .  die<|  at  the  J, 
pitnl.  Balllmnre,  Md  ,  »l 
ness       He   M-ns    69   years 

.MaJ.  AHhnr  H.  ilr  Hanllpa,  snii 
of  the  ,Vpw  .Jersey  Zinc  Co  i 
BMhlehem.  I'enn  .  for  nenrlv 
died   at   South    Belhl«hem   on    f'trr     24     RfCfA 


engineer  of  Metaa- 
ihns  Hopkins  Hos- 
ier  a    lingering   III- 


■honl  of  Mines  has  announced 
that  the  "t  ourse  for  Pi-ospector.s"  will  be 
given  for  the  fourth  time  from  Feb.  4  to 
Mar,  2.  1 91 8  This  course  will  include  lec- 
lurew  and  laboratory  work  covering  the 
subject.s  of  .^ininion  rocks  and  minerals, 
under  Prof  Ziegler  and  Prof  Van  Tuyl 
chemistry,  under  Prof  Coolliaugh  and  I»fof," 
Test  ;  metallurgy,  ore  dressing  and  assay- 
ing, under  Prof  Palmer  lA-ctures  will  also 
lie  given  In  general  geology.  Including  gas 
and  oil.  by  Prof  Ziegler:  placer  mining, 
mining  claims,  and  lode  mining.  I>v  Prof 
Wolf:  and  mine-snfety  engineering,  liv  Prof 
.1.   C     Roberts 

Cnlleil     Engineering     Hnrirty'm     Knglnper- 

meedng   on    I)e»'     6.    In 

etles   nidg.    New   York. 

■n.s  i-lecleil  permnneni  sec- 

ICngliieerlng     <'ouncll.     the 

Soeleiy    and    the    ICngt- 

The     resignnllon     of 

held  office   since 


Ing    Co 

the   Engini-erlng  Si 
.Alfred   n    Fllnn   hi 
relarv     for     the 
i:nlted    Englnee 
neering     Foundation 
i-rt    Townlev.    wl 


riniendent 
plant     At 


the  orgnni7.atlo 
was  accepted   v 

tlon  for  services  rendered      Mr.  Kllnn's  term 
iffice   will   begin  Jan.    i.    1918,      A   report 
ndoplert. 


the  Engineering   Council, 
if  a|)j>recla- 


of    the    committee    on     rules 


1  nited  States  patent  .specifications  ll.sted 
iielow  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each 
British  patents  are  supplied  at  40a  each 

nrill  Churk.  Alfred  Jons-son.  LIdkuping. 
Sweden.       ( U.     S.     No      1.249.T66 :     Dec.     II, 

nrilling — .\ppanitus  for  Drilling  Holes 
George  H  Gllman.  Claremont.  N.  H.  .i.s- 
signor.  by  mesne  assignments,  to  Sullivan 
Machinery  Co..  Boston.  Mass.  (U  S  \o 
1.250.103  ;    Dec     11.    1917.) 

llnnip  Car.  John  B  Herget.  Seattle 
Wash  .  a.ssignnr  of  one-half  to  Pauline  E 
Herget.  Portland.  One  (I'  .s  No  1  "ii - 
624  ;    Dec     II.    1917.) 

Elerlrodepaoltlon  of  .Melala,  Apparatus 
for,  August  lA>uchter.  Brooklyn.  N  Y 
(U.  S,    No     1,249,787;    Dec,    It,   1917,) 

Exraialing  and  Itrrdglng  Marhlne.  Rov 
E  Wilt.  New  Madison,  Ohio  (U  S  No 
1, 249, 87.-.  :    Dec     11,    1917  ) 

FInlalInn  Srparallnn.  ,\pparalus  for 
Charles  Frank  SpauldInK,  .Salt  l,«ke  Citv. 
Utah       il'    S    \o    1, ■.'19,684:  Dec.   H.  1917!) 

Fnrnarp  l>nor>,  ,\|>paratus  for  Lifting 
S.vdney  Dillon,  Edgetwx.d.  Penn.  (U.  S 
No     1.249.605:    Dec     II,    1917) 

Fnrnapr  for  Treating  Ore*.  Gottwerth 
L  Tamer.  .Seattle,  Wash.  (U  S  No 
1.249.8R4  :    Dec     II.    1917  ) 

Pola<h — Process  for  Increasing  the  Solu- 
bility of  Potash  in  Cement-KUn  Dust 
Evald  Anderson.  Ix)»  Angeles,  Calif,  as- 
signor to  International  Precipitntion  Co. 
Ix>s  ,\ngeles,  Calif  (It.  S  No.  I.:4<>.70S: 
Dec     II.    1917.) 
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SAN    FBAXt'ISCO — Dec.    22 
Plymouth     Con»alidated     Gold     Mines,     at 

Plymouth,  has  produced  $2,147,833  since 
the  property  \va.«:  reopened  five  years  ago. 
However,  the  greater  part  of  this  sum  has 
been  expanded  in  development  and  equip- 
ment in  addition  to  the  original  expendi- 
ture of  $967,140.  The  cost  of  labor  and  sal- 
aries amounted  to  $820,000  and  machinery, 
plant  and  mining  supplies  to  1636.550. 
These  facts  were  brought  out  in  a  report  of 
W.  J.  Loring  to  Hennen  .Tennings.  consult- 
ing engineer  of  the  U.  S.  Bureau  of  Mines, 
The  mine  ships  135  tons  of  concentrates  per 
month  and  receives  about  50  tons  of  \'ari- 
ous  sorts  of  supplies. 

DEXVKR — Dec.  i-i 
Colorado  iSchool  of  Mines  Course  for  pi-os- 
pectors.  which  was  inaugurated  in  January. 
1915.  proved  so  popular  and  profitable  to 
those  who  attended,  that  the  course  has 
been  repeated  each  year  since.  As  a  re- 
.sult  of  the  success  that  attended  this  in- 
novation, it  has  become  an  established  part 
of  the  work  of  the  School  of  Mines  and 
will  be  offered  annually  as  long  as  there 
is  any  apparent  need  or  demand.  The 
fourth  annual  course  will  be  given  at 
Golden  during  the  four  weeks  beginning 
Feb.  4  and  ending  Mar.  2.  1918.  It  is 
planned  to  condense  the  work  so  as  to 
keep  the  prospectors  occupied  throughout 
each  day.  This  will  be  an  advantage  from 
the  iKJint  of  view  of  instruction  and  will 
make  the  course  less  expensive  to  those 
who  attend.  All  of  the  courses  will  be 
of  the  mgst  practical  nature  r.nd  will  com- 
prise instruction  in  mineralogy,  elementary 
chemistry,  principles  of  ore  dressing,  assay- 
ing, and  the  more  conxmon  metallurgical 
processes ;  methods  of  valuing,  buying  and 
selling  ore :  placer  and  lode  mining,  loca- 
tion of  mining  claims,  safety  engineering. 
The  courses  are  given  entirely  by  regular 
members  of  the  faculty  and  consist  of 
lectures,   supplemented   bv  practical    labora- 


tory demonstrations. 


BVTTE — Dec. 


ML 


Reparation  vs.   Butte  &  Superior 

litigation  over  flotation-patent  infringement 
is  to  come  up  for  hearing  before  the  circuit 
court  of  appeals  in  San  Francisco  next 
month.  Mining  men  from  all  over  the  coun- 
try are  interested  in  the  outcome  of  this 
case  and  well-knov/n  mining  law.vers  have 
been  engaged  to  appear  in  court.  The 
result  of  the  appeal  is  of  great  importance 
to  the  Butte  &  Superior  company  as  ii 
might  have  to  pay  an  immense  sum  of 
money  for  use  of  the  flotation  process. 
Since  the  case  was  heard  in  the  Federal 
court  in  this  city  all  the  exhibits  in  the 
suit  have  been  in  the  custody  of  the  clerk 
of  the  court  and  now  an  order  has  been 
made  transferring  them  ail  to  San  Fran- 
cisco. 

Piiillipsbure  Maneanesr  Production  is 
gradually  increasing.  Some  weeks  ago  the 
amount  sent  East  averaged  about  400  tons 
a  day  and  this  had  been  increa.sed  until 
now  a  considerably  larger  output  is  being 
sent  out.  All  this  is  .shipped  to  Philadel- 
phia for  treatment.  In  the  Butte  district 
at  present  no  manganese  is  being  treated, 
but  it  is  an  assured  fact  that  the  Butte- 
Detroit  mill  will  get  back  to  operation  about 
the  first  of  the  year.  The  Emma  mine  of 
the  Anaconda  company  is  hoisting  around 
75  tons  of  manganese  a  day.  in  addition  to 
about  150  tons  of  zinc  ore.  The  manganest 
ore  goes  East  for  treatment.  There  are 
two  properties  which  are  being  developed 
purely  as  manganese  mines  and  both  ex- 
pect to  be  ready  to  ship  high-grade  mate- 
rial early  in  the  coming  year.  The  demand 
tor  manganese  is  brisk  and  the  mining 
people  are  being  urged  to  hurry  along  pro- 
luction  with  all  possible  speed  in  order 
:hat  the  steel  companies  may  maintain  a 
?ood  supply  on  hand.  In  outside  districts 
iome  manganese  properties  are  being  opened 


Anaconda  Copper  Minine  Co.,  according 
o  a  statement  issued  by  the  oflicials  is 
Jractically  back  to  normal  in  the  output 
)r  copper.  The  production  is  now  exceed- 
ng  15,000  tons  of  ore  a  day  with  slightly 
>ver  10,000  men  at  work.  With  the  inde- 
jendent  properties,  such  as  the  Butte  & 
5Uperior,    North    Butte,    the    Clark    mines. 


Davis-Daly,  Tuolumne,  East  Butte  and 
other  companies,  there  are  now  17, Olio  min- 
ers at  work  in  the  district,  which  is  the 
largest  number  since  last  June.  This  clear- 
ly shows  that  the  power  and  influence  of  the 
1.  W.  W.  element  is  lost.  The  .\jiaconda 
company  is  not  producing  as  much  zinc  a.s 
usual,  due  to  the  condition  of  the  spelter 
market  and  to  the  fact  that  there  are  five 
months'  stock  of  zinc  concentrates  at  the 
plant  in  Great  Falls  awaiting  reduction  in 
addition  to  a  large  stock  of  crude  ore  at 
the  Washoe  zinc  concentrator  in  .Anaconda, 
which  it  is  believed  will  keep  the  plant 
working  for  some  time  at  the  present  rate 
of  milling.  The  company  was  treating  a 
considerable  amount  of  ore  from  the  Coeur 
d'Alene  district,  but  it  has  been  found  nec- 
essary to  notify  the  shippers  that  no  more 
zinc  ore  will  be  received  for  the  present. 
Despite  the  fact  that  the  .\naconda  com- 
pany has  five  mines  down,  namely  the  High 
Ore,  St.  Lawrence,  Belmont,  East  Colusa 
and  Alice,  the  December  production  will 
exceed  any  month  in  the  year  Kinc^  last 
June  and  the  coming  year  is  expected  to 
take  place  alongside  of  1916  for  copper 
output   according   to   present    indications. 

S.VLT    L.AKE    CITY — Dec.    22 

Wage  Increase  is  announced  bv  the  Utah 
Power  and  Light  Co.,  to  go  into  effect  Jan 
1,  amounting  to  in  round  numbers  an 
increase  of  $100,000  to  the  payroll.  This 
mcrease,  with  that  of  July  1.  makes  a  total 
rise  m  wages  of  30%  in  six  months.  With 
the  increase  in  wages,  the  company  an- 
nounced new  working  rules  and  the  "adop- 
tion of  the  eight-hour  day  for  electrical 
workers  of   the   company. 

JOPLIN,  MO. — Dec.  23 
Establishment  of  a  Rolling  Mill  in  this 
district  may  result  if  a  movement  started 
at  the  weekly  meeting  of  operators  at  Webb 
City  comes  to  anything.  The  operators 
will  attempt  to  increase  the  u.se  of  zinc 
and  may  finance  such  a  project.  T.  F. 
Coyne,  president  of  the  organization,  ap- 
pointed a  committee  of  three  to  investigate 
and    report   on    the    proposition. 

Christmas  Gifts  for  Employees  were 
abandoned  at  the  property  of  the  American 
Zinc,  Lead  and  Smelting  Co.  at  Carterville, 
upon  the  suggestion  of  the  sui)erintendents, 
foremen  and  sub-foremen.  A  notice  signed 
by  Howard  I.  Young,  manager  of  mines 
for  this  district,  to  all  the  foremen  and 
sub-foremen  at  tlie  property  was  posted 
Dec.  20.  suggesting  that  the  custom  of 
bestowing  Christmas  gifts  on  the  "bosses" 
be  abandoned  this  year  and  that  the  men 
join  the  Red  Cross  instead.  The  suggestion 
was  taken  to  kindly  by  the  men.  most  of 
whom  were  glad  to  pay  their  dollar  into 
the    Red    Cro.ss    fund. 
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cided  curtailment  of  production.  Mr.  Lyon 
reports  that  smelters  in  most  cases  are 
harder  hit  by  the  situation  than  are  the 
ore  producers,  which  is  something  he  hardly 
believed  before  his  trip  East.  No  meeting 
of  producers  has  yet  been  called,  but  it 
IS  expected  some  move  will  be  made  in  the 
near  future  to  bring  about  a  systematic 
curtailment  of  the  output  from  this  district. 
It  IS  understood  the  Government  authori- 
ties are  agreed  that  such  a  course  is  not 
only  permissible  but  proper  under  the  cir- 
cumstances. It  would  mean  a  conservation 
of  powder  and  the  turning  loose  of  work- 
men that  could  be  u.sed  in  other  industries 
to    advantage. 

SPOKANE,  MASH.— Dec.  21 
Northwest  Minine  Convention  at  Spo- 
kane, will  be  held  Feb.  11  to  Feb.  17,  and 
mining  men  are  requested  to  send  samples 
of  ore  for  exhibition.  An-angements  have 
been  made  for  free  transportation  of  the 
samples.  The  purpose  in  asking  that  ore 
be  sent  now  is  to  give  plenty  of  time  for 
arrangement  of  the  displays  and  al.so  to 
avoid  the  likelihood  of  delayed  freight  trains 
which  are  frequent  later  in  the  winter. 
Oflicers  of  the  Northwest  Mining  Associa- 
tion request  that  ore  be  sent  from  all  prom- 
ising prospects  as  well  as  from  partially  de- 
veloped claims  and  mines.  At  previous' con- 
ventions it  has  been  noted  that  capital  has 
frequently  become  interested  in  a  prospect 
through   the   showing  of  ore. 

Industrial  Insurance  on  magnesite  oper- 
tions.  which  employ  4  00  to  600  men  at 
Valley  and  Chewelah,  was  awarded  a  de- 
creased payroll  premium  under  the  state 
industrial  insurance  administration.  Until 
this  ruling  was  made  the  mining  and  trans- 
portation of  magnesite  in  wagons  has  all 
been  classed  as  quarrying,  one  of  the 
heavy-risk  indu.strial  activities  and  5','r  of 
the  payroll  has  been  collected  to  care  for 
accidents.  The  commission  has  segregated 
the  employments  in  connection  with  mag- 
nesite mining,  so  that  hauling  the  calcined 
product  from  the  kilns  to  the  railroad  is 
put  in  a  lower-i-isk  class,  and  only  2.'.^r 
of  the  payroll  will  be  collected  hereafter' in 
this  department.  The  remainder  of  opera- 
tions are  still  regarded  as  in  the  quarrying 
class.  The  commission  has  also  put  hauling 
of  ore  from  metal  mines,  and  lumber  from 
mills,  in  the  2J';r  rate  division.  The  new 
order  complies  with  a  request  of  the  mag- 
nesite operators.  Although  this  decision 
classifies  magnesite  opei-ations  as  quarrying 
such  enterprises  will  still  be  regarded  a.s 
mining   in    the   popular   mind. 

TORONTO — Dec.    24 


Production  Records  for  this  district  have 
been  broken  again.  The  Golden  Rod  Min- 
ing and  Smelting  Co.  started  its  No  2 
mill  in  operation  at  Picher.  Okla..  during 
the  week.  On  Dec.  19.  in  a  10-hour  shift, 
the  plant  turned  out  35  tons  of  concen- 
trates, the  ore  showing  a  recovery  of  31^;. 
On  Dec.  20.  18  tons  of  concentrates  were 
made  from  ore  that  ga\e  a  recovery  of 
41%,  probably  the  highest  in  the  history 
of  zinc  production  in  this  camp.  On  Dec 
21.  the  plant  in  10  hours  made  67  tons 
of  concentrates,  the  ore  this  time  showing 
a  recovery  of  38%.  F.  C.  Wallower.  Jop- 
lin,  is  manager.  About  one-third  of  the 
output  IS  lead  and  the  remainder  blende. 
The  blende  assays  62%  zinc  and  the  lead 
concentrates  82%  metallic  lead,  the  prod- 
uct in  each  case  being  concentrates  which 
command   a  premium. 

Curtailment  Of  District's  Output  is  ex- 
pected as  a  result  of  the  recent  visit  of 
operators  to  Washington.  Burt  W.  Lyon 
commissioner  for  the  Associated  Zinc  "Ore 
Producers  of  Joplin,  returned  yesterday 
and  last  night  gave  an  interview  for  pub- 
lication in  which  he  said  it  was  useless  to 
try  to  cover  up  true  conditions.  He  said 
his  investigations  at  Washington  have  con- 
vmced  him.  there  is  now  in  this  country 
a  large  amount  of  spelter,  actual  and 
potential.  This  may  be  called  stocks  or 
surplus,  but  by  reason  of  the  decreased 
demand  for  the  product  from  the  Allies 
It  amounts  to  a  surplus  calculated  to  hold 
down  the  price  of  spelter  and  zinc  ore  for 
some    time   to   come    unless   there   is   a   de- 


Issues  of  New  Securities  will  be  prevented 
by  an  important  order-in-council.  recom- 
mended by  the  Finance  Minister  of  Canada, 
which  has  been  passed  under  the  authority 
of  the  War  Measures  Act.  By  this  ordef- 
in-council  no  new  issues  of  bonds,  deben- 
tures, or  other  securities,  of  any  provincial, 
colonial  or  foreign  government,  muni- 
cipality, commission,  local  government, 
institution.  corporation  or  incorporated 
company,  can  be  issued  or  sold  without 
the  approval  of  the  minister  of  finance  by 
his  certificate  in  writing.  This  also  ap- 
plies to  any  new  issue  or  offering  of  shares 
whether  preferred  or  common,  of  any  in- 
corporated company.  It  is  provided '  that 
nothing  in  the  order-in-council  shall  affect 
the  trading  in  bonds,  debentures  and  other 
securities  which  have  already  been  issued 
and  placed  on  the  market.  Anv  issue  in 
contravention  to  the  order-in-council  may 
be  restrained  and  heavy  penalties  are  pro- 
vided for  violation  of  the  regulations.  The 
object  of  these  regulations  is  to  conserve 
the  Canadian  financial  market  for  issues 
of  the  Dominion  government  bonds,  and 
to  prevent  the  issue  of  securities  that  may 
well  be  deferred  till  the  end  of  the  war 
Owing  to  the  need  of  credits  for  the 
Imperial  govermnent  in  order  that  the 
Canadian  agricultural  and  manufactured 
products  may  find  a  market,  the  financial 
opinion  of  the  country  is  that  this  regula- 
tion IS  necessary  so  the  war  loans  niav 
have  the  full  benefit  of  the  Canadian  mar- 
ket This  will  serve  as  a  check  on  the' 
issue  of  mining  shares  of  a  number  of 
flotations  that  have  been  awaiting  a  favor- 
able market  condition,  before  using  the 
sucker  lists,  but  will  not  have  any  effect 
on    legitimate  mining  enterprises. 
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ALASKA 

ALASKA  GASTINEAU  (Juneau)— Ru- 
mor of  shutdown  because  of  heavily  iii- 
cre^asing  floatinK  debt,  has  been  denied. 
President  Haves  states  that  current  a:- 
sets  of  Alaska  Gold  Mines  Co..  the  hold- 
ing concern,  are  in  excess  of  liabilities. 
ABIZON.^ 

G  W.  P.  HUNT  DECLARED  OOV- 
ERN'OR  bv  the  Arizona  Supreme  Court 
in  the  contested  election  Governor  Camp- 
bell, who  now  holds  the  office,  was  given 
15  davs  to  file  an  appeal  but  he  announced 
no  further  action  would  be  taken. 
Corhise    County 

SHATTVCK-ARIZONA  (Bisbee) — Grad- 
ing for  new  mill  on  Denn  ground  com- 
pleted ;  concrete  foundations  being  put  in ; 
initial   capacity,    400   tons 

.Mohavr    County 

GOLD  ROAD  BO.VA.VZA  (Oatman)  — 
Drifting  on  550-ft.  level  to  be  continued  ac- 
cording to  F.  T  Torpey.  president.  Drift 
already  in  400  ft.  being  driven  to  cut  inter- 
section of  vein  and  dike  about  lon  ft.  south. 
R.  M  Rogers,  superintendent. 
I'itna    County 

SILVER  QUEEN  (Tucson) — Silver  Queen 
property  owned  by  W.  J.  Bryan.  Jr..  op- 
tioned to  A.  W.  McCuen.  of  New  York, 
representing  Morgan-Frick  syndicate.  Drill- 
ing begun 

KOOS  AND  TOVOTE.  of  Tucson,  pur- 
chased Socorro  smeltery  and  contemplate 
moving  it  to  Tucson  H  William  Stevens 
of  Prescott.  formerly  president  of  Yuma 
Warrior   Mming  Co..   also   interested. 

Pinal     County 

ARIZONA  CORONADO  ( Price)— Sink- 
ing In  vertical  shaft  opened  at  depth  of 
12B-ft..  oretwdy  13  ft.   wide  by  225  ft.   long. 

PI.N.\L  CONSOLIDATED  (Price) — First 
car  silver  ore  shipped  recently.  S.  Hall 
repre.senting  the  F.  C.  Armstrong  interests, 
in  charge. 

QUEEN  CREEK  (Superior) — Opened  20- 
ft.  high-grade  copper  orebody  on  300-ft. 
level ;  300-ft.  adit  to  be  driven  on  silver 
vein. 

Yavapai    County 

BLACK  CANYO.V  (Turkey)  —  Black 
Canyon  Mining  Co.  planning  to  erect  flota- 
tion  plant  of  about    200-tons  capacity. 

HILLSIDE  (Hillside) — Considerable  body 
of  ore  carrying   SC;    zinc.   K"";    lead.   10  oz. 
silver    and    2%     copper    opene<l    in     Hillside 
mine.      A.    M.    Gllle.spie.    in   charge 
ARK.\NS.\S 

NORTH  ARKANSAS  zinc  and  lead  field 
has  been  in  grip  of  blizzard  for  the  last 
week  Heavy  fall  of  snow  and  unusually 
cold  weather  closed  down  all  mills,  which 
will   not    start   again   until    It   thaws. 

BOLD  JESSE  (Rush) — Operated  by  A.  J. 
Mossmnn  Diveloping  12-ft.  face  of  good 
milling  ore. 

GLORIA  (Zinc) — Three  cars  of  concen- 
trates and  three  cars  hand-cobbed  silicate 
In   bln-i      George    Miller,   superintendent. 

AN.VA  .MAY  (Buffalo) — Temple  Mining 
Co.  ha.i  nearly  completed  100-ton  concen- 
trating plant.  Expect  to  begin  production 
In  January.     Ore  Is  zinc  carbonate. 

ZINC  BA.SIN  (Rush) — Development 
starfe<l  on  this  mine  on  Clabber  Creek,  by 
okla-Ark  Mining  Co  Luther  Evans,  mem- 
ber of  the  rrimimny  and  pioneer  of  this 
camp.  In  chnrgr- 

\VILLP;TT  (V.llvllle)— Liberty  Lead  and 
Zinc  Co..  bullfllng  lOO-ton  concentrating 
plant  on  \VIIl'-(t  zinc  mine,  near  here,  will 
complete  pliini  Uihln  two  weeks  if  weather 
favors 
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LINCOLN      CONSOLIDATED      MINING 
CO      (Suiter    Creek)     -Authorized    bv    Com 

nril..«|,,>,<r     r-nri..il.>.n     I.,     .liilrllmi.      »r.n  rr.r. 
pm   ' ■      '  -■'•  "i- 


Inyo  Count.v 

SILVER-LE.\D  MINES  near  Zabriskie 
are  active  and  shipping  steadily,  the  price 
of  silver  stimulating  development.  Copper 
and  gold  hearing  oies  al.so  being  developed. 

LICENSE  FOR  EXPLOSIVES  in  Inyo 
County  may  be  obtained  from  \V.  P.  Yaney. 
Bishop  ;  L.  A.  Engley,  Big  Pine  ;  Jesse  Hes- 
sion.  Independence ;  Cris  Carrasco.  Lone 
Pine  ;  A.  T.  Smith,  Keeler  ;  Theodore  Peter- 
son, Darwin:  J  E  Curran,  Ballarat  :  Hugh 
Frazer,  Zabriskie ;  F.  G.  Thisse.  Skidoo. 

ST.V.NDARD  TUNGSTEN  (Bishop) — Mike 
Zella-scp  fell  from  end  of  rope  in  an  air 
chute.  Dec.  3.  receiving  injuries  from  which 
he  diei  on  Dec.  8.  Rope  was  too  short, 
but  Zellasco  persisted  in  inaking  descent 
instead  of  waiting  for  longer  rope,  which 
had   been   sent    for. 

D.ARWI.V  DE\'ELOPME.NT  CO.  (Dar- 
win)—  Preparing  for  increased  operation. 
Productive  ground  opened  in  Lane  and 
Luckv  Jim.  Recently  purchased  Defiance 
mine  and  Coso  water  rights.  Contemplat- 
ing deep  development  ;  with  sufficient  water 
expect   to  proceed   on   large   scale. 

S.VLINE  V.^LLBY  SALT  CO.  (Keeler)  — 
Internal  differences  in  management  being 
adjusted.  Investigation  of  properties  by 
stockholders,  included  F.  R.  Kellogg,  an 
oil  man.  who  may  succeed  to  the  interests 
of  Menning  and  Porter.  Property  has  13- 
mile  bucket  tramway  for  transporting  salt 
across  In.vo  Range  while  mill  was  in  oi)- 
eration. 

Lansrn    County 

AT  CAMP  McNABB.  near  Doyles.  copper 
mining  and  prospecting  are  in  progress. 
Shipped  recently  two  lots  of  copper-gold  ore. 
Situated  16  miles  north  of  Doyles  and  2  J 
miles  e.ast  of  southern  end  of  Honey  Lake. 
Louis  Sutter,  of  Honey  Lake,  contemplates 
building  wagon  road  from  his  ranch  on 
county  road  to  camp. 

Kern  County 
SEGOR  MI.NING  AND  MILLING  CO. 
(Los  Angeles)  —  Perinitted  to  issue  and  sell 
capital  stock  ;  BO.ono  shares  to  Edward  R. 
Fewerborn,  V.  M.  Gelcsnoff  and  Martin  E. 
C.  Bertrand,  for  purchase  option  on  Esper- 
anza  mines,  situated  40  miles  northwest  of 
Mojave  in  Sageland  district  :  50,000  shares 
to  be  sold  at  30c..  proceeds  to  be  used  in  in- 
stallation of  eciuipment  and  to  start  opera- 
tion, the  milling  plant  to  have  capacity  of 
25  tons  per  24  hours. 

Marlpona   County 

EARLY  MI.NING  CO.  (San  Francisco)  — 
Properties  situated  in  Sweetwater  district, 
has  been  pennltted  bv  commissioner  of  cor- 
porations to  Issue  79.8S5  shares  of  capital 
stock  to  L.  I.  Sussman  and  211.000  shares 
to  J.  H.  Robert.son,  as  trustee  for  VV.  S 
Arlington,  in  return  for  option  and  money 
advanced.  Several  claims  in  the  group  held 
imder  option  in  return  for  the  stock  Issued. 
There  Is  also  a  10-stamp  mill  on  one  of  th^ 
claims. 

Plumas  County 
MARBLE  CO.NF:  GOLD  MINING  CO 
(San  Francisco)  —  Permitted  to  Issue  200- 
000  shares  of  stock  to  Walter  C.  Robinson. 
Julius  H.  Becker  and  others  for  placer 
claims  on  middle  fork.  Feather  River,  and 
In  consideration  for  money  advanced  for 
prospecting ;  also  to  sell  (>n,oon  .shares  for 
development.  Proposed  to  divert  stream 
through  tunnel  and  operate  gravel  deimsit 
In  Ktilch.      Prospecting  done  by  diving. 

San    ilernnrillno    4'nunl.r 
WHITE     FLOWER     (Atolln)— Strike     of 
high-grade     scheellte    on     Nixon     lease     re- 
cently. 

J.  C  RAYNOR  made  con.solldntion  of 
tungsten  claims  on  property  adjoining  Alolla 
mine».  lust  south  of  J'arndox  iind  .Sotith 
Side  claims.  Motor  trucks  in  regular  opem- 
llon  hauling  ore  from  oinlms  wwl  of 
Alolln 

Trinity  County 
INDEX  (Wenverville) — Installed  new 
mill  and  chlorinntlon  plant  on  pmi>erty  at 
New  River,  formerly  known  as  the  Lnrsen  ; 
was  producer  In  |>ast  l>ut  no  method  adopted 
for  treatment  of  base  orca.      Now  oiwmted 


by    San    Francisco    men.      William    J.    Ivy, 
general  manager. 

Tuolumne  County 
CHROME  MINLNG  in  Mountain  Pa.ss, 
Peoria  Flat  and  Jamestown  district,  is 
prosperous.  C.  W  Terr.v  and  Jesse  Sell 
producing  ore  from  shaft  102  ft.  deep  in 
Mountain  Pa-ss.  George  and  Thomas  Rich- 
ards develo|>ing  promising  chrome  pix)spect 
in  Peoria  Flat.  William  and  Frank  Pereira 
developing  in  same  di.strict.  William  Powell 
and  associates,  of  Jamestown,  started  work 
on  claim  on  Rosasco  place,  near  old  Crimea 
house. 

COLOR.ADO 

ChalTee    County 

MADONNA  (Monarch) — Lessees  shipping 
lead    carbonate   ore. 

LILLY  (Garfield)— Shipping  oxidized 
copper   ore   to    Salida. 

ECLIPSE  (Monarch)— Adjoining  Ma- 
donna  mine,   being  worked  by  lessees. 

Clear   Creek   County 

ONE-FORTY  LE.VSTNG  CO.  (George- 
town)— Working  portion  of  Seven-Thirty 
ground  :  shipments  made  from  development  ; 
orosscutting  opened  feeder  veins  of  promise. 

DAILY  DISTRICT,  nine  miles  above  Em- 
pire, an  old  silver-producing  section.  Is  be- 
ing revived  Chief  operation  at  present  is 
work  of  Primes  Chemical  Co.  on  molybd- 
enum  mine  at  Camp   Boericke. 

tiunnlNon    County 

DOCTOR  (.\lmont) — Shipping  ilnc-car- 
bonate  ore :  production  may  be  curtailed 
during     winter     nwuth.**     for     deveSopment. 

ST.\R  (Crested  Butte) — Shipping  lead- 
silver  ore ;  nine  teams  hauling.  Will  de- 
velo))  on  deeper  levels  and  crosscut  to 
strike  Independence  vein  at  depth.  Stated 
milling  plant  will  be  built  next  spring  to 
treat  low-grade  ore.  Snow  may  stop  ship- 
ments for  winter;  elevation  11,500  ft.,  and 
ore  must  be  hauled   1 S  miles. 

IIIn-<dalr    County 

SILVER  FLEECE  (Lake  City) — Shipping 
silver  ore. 

SUNFLOWER  (Lake  City) — Develop- 
ment   work    being    clone. 

GOLDEN  FLEECE  (Lake  City)— Mill 
working  on  old  tailings  ;  flotation  plant  in- 
stalled and  operating  successfully. 

VERMONT  (Lake  City) — Being  worked 
under  partnership  agreement  Ixing  cross- 
cut tunnel  being  driven  to  cut  main  vein  at 
depth.  Other  smaller  veins  have  been  cut, 
showing   good-grade   ore 

Lake    Count.v 

CAR  SHORTAGE  during  fall  months  felt 
all  over  Colorado,  was  esjiecially  burden- 
some In  Leadvllle  district  ;  was  chiefly 
caused  bv  shipments  of  fruit  and  farm  prod- 
ucts :    conditions   now   greatly   alleviated. 

WOI.FTONE  (U'advllle) — Recent  car 
shortage  ii(>ce.ssitnte<l  storage  of  ore  Force 
not   reduced,   but  employed  on  development. 

NISI  PRIUS  (Lendvllle) — Operations  re- 
sumed ;  producing  small  tonnage  iron-man- 
ganese ore.  Ore  shoot  opened  on  lUB-ft. 
level. 

JAMIE  LEE  A.ND  TIP  TOP  (Leadvllle) 
—  Regular  production  being  made  from  thesr 
properties,  operated  by  l^-ndvllle  Unit  of 
U    S    Smelling.  Refining  and  Mining  Co. 

DOWN  TOWN  MINES  CO.  (leadvllle)  — 
Production  recentlv  roduce<l  on  account  of 
car  shortage;  Ihls  now  relieved.  Pumps  at 
Penro.se  shaft  lifting  1200  to  I  BOO  gal.  per 
minute. 

Pllkin    Connly 

HURRICANE  (Aspen)-  Shoots  of  high- 
grade  lead-silver  ore  oi«>iie.l  will  drift  2'>0 
ft  farther  to  cut  large  shoot  opened  In  old 
Chlnox   shaft       Will   i-ontlnue  all    winter. 

PARK  TU.VNEL  1  Asiien)  — Recently  In- 
<H>n>omte«l  for  ISO. 000  shares,  par  value.  $1, 
acquired  20  claims  In  Turtelotte  Park  sec- 
lion.  Including  Best  Friend.  Camp  Bird. 
Edison.  Iowa  Chief.  Justice,  Jenny  LInd 
and  Silver  Star  To  cut  Ihls  ground  a  3000. 
ft  lunnel  will  be  driven  from  head  of  Keno 
Gulch  to  |>oint  under  Iji.sl  Dollar  work- 
ings.     Tramwnv    will    be    built    to    rnllroad 
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near  portal  of  Newman  adit.  Old  proper- 
ties included  have  combined  production  ot 
over   $1,000,000  in  silver. 

San    Miguel    County 

CAR  SHORTAGE  IN  TELLURIDE  DIS- 
TRICT has  been  relieved,  and  mo.>it  of 
stored  concentrates  have  been  shipped. 

LIBERTY  BELL  (Telluride) — Now  mill- 
ing large  tonnage  of  good-grade  ore  from 
ground  lea.sed  from  Smuggler-Union  Mining 
Co. 

TOMBOY  (Telluride) — Agreement  entered 
into  with  Revenue  Mines  Co.  whereby  sev- 
eral claims  of  Revenue  company,  on  oppo- 
site side  of  range  in  Oui'ay  County,  will 
be  worked  under  lease  ;   workings  connected. 

LEWIS  (Telluride) — Water  pumped  out 
below  third  level.  Planned  to  connect  Lewis 
and  Little  Dorrit  mines  by  crosscut  tunnel. 
Mining  and  milling  of  ore  will  begin  soon  ; 
concentrates  will  be  stored  for  winter,  as 
it   is  impracticable   to   keep  trail   open. 

Summit    County 

MOLLIE  B  (Breckenridge) — Shipping 
gold-silver-coppei"  ore.  Bismuth  oi-e  opened 
in  development. 

CARBONATE  (Breckenridge) — Shipping 
lead-carbonate  ore  from  this  Bald  Moun- 
tain property  ;  being  worked  under  lease. 

WELLINGTON  (Breckenridge) — Milling 
plant  running  steadily  ;  shipping  lead  and 
zinc  concentrates. 

FRENCH  GULCH  (Breckenridge) — This 
dredge,  working  in  French  Gulch,  2^  miles 
from  town.  Capacity  of  dredge,  2000  cu.yd. 
per  day.  Considerable  nugget  gold  in  clean- 
up. 

EVANS  DREDGE  (Breckenridge) — Near- 
ing  completion ;  to  have  8-ft.  buckets  and 
capacity  of  4000  cu.yd.  per  day;  electrically 
driven.  (Jround  prospected  by  churn  drill- 
ing, and  dredging  will  begin  at  point  north 
of  "two-mile"   bridge,   north  of  town. 

FARNCOMBE  DREDGING  CO.  (Breck- 
enridge)— Owns  large  acreage  in  upper 
Swan  River  Valley,  at  base  of  Parncombe 
Hill.  Being  worked  under  lease  by  Tono- 
pah  Placers  Co.  by  dredge  No.  2,  a  4000- 
cu'.yd.  machine.  Farncombe  Hill  noted  for 
specimens  of  wire  and  crystallized  gold. 

Teller    County 

ELLA  W  (Cripple  Creek) — Lessees  ship- 
ping good-grade  ore  from  surface  discovery. 

ELKTON  (Cripple  Creek) — Lessees  ship- 
ping in  both  Elkton  and  Tornado  workings. 

OCEAN  WAVE  (Cripple  Creek) — Being 
operated  by  lessees.  Sfiaft  sunk  to  400-ft. 
level,  station  cut,  and  crosscutting  to  vein. 
Property  on  Battle  Mountain,  near  Eclipse 
station. 

IDAHO 
Shoshone   Count.v 

YUKON  GOLD  (Murray) — Dredge  on 
Prichard  Creek  began  operations  on  Dec. 
fi  :  now  operating  with  two  nine-hour  shifts. 
Has  acquired  all  ground  along  creek,  about 
14  miles,  and  if  dredge  proves  successful, 
t  is  understood  that  two  more  will  be  added. 

CARBONATE  HILL  GIANT  (Mullan)  — 
About  30  men  employed  erecting  buildings 
and  laying  2J-mile  pipe  line  from  old  Snow- 
storm compi-essor,  preliminary  to  beginning 
sinking,  which  will  be  extended  to  1000-ft. 
depth  if  necessary  to  prove  oreshoot.  This 
property  is  consolidation  of  the  former  Car- 
bonate Hill  and  Idaho  Giant  groups :  new 
company  controlled  by  W.    D.   Greenough. 

NATIONAL  (Mullan) — Shipped  during 
November  nine  carloads  of  concentrates 
averaging  18%  copper.  45  oz.  silver  and  $1 
n  gold.  Only  half  of  mill  running,  handling 
from  220  to  240  tons  of  ore  per  day.  Gaso- 
line motor  will  replace  electric  for  convey- 
ing ore  over  tram  for  distance  of  mile  and 
a  half.  With  gasoline  motor  expected  to 
increase  mill  feed  to  300  tons  per  day,  and 
eventually  will  be  able  to  supply  full  ca- 
pacity of  500  to  600  tons  daily. 

HECLA  (Wallace) — Outside  improve- 
ments costing  between  $40,000  and  $50,000 
are  nearing  completion.  These  include  ore 
bins  with  capacity  of  1000  tons,  new  sorting 
plant,  and  large  modern  concrete  dry  and 
change  room  for  miners.  Shaft  being  ex- 
tended from  1600-ft.  level  to  2000-ft.  Ore- 
shoot  on  1600-ft.  level  is  practically  contin- 
uous for  2000  ft.  Two  levels  will  be  con- 
nected and  intermediate  one  opened.  Elec- 
tric haula.ge  to  be  installed,  using  storage 
batteries. 

MICHIGAN 

Copper 

WINONA  (Winona) — Tributers  milled  in 
November  365  tons  daily,  in  addition  to 
South   Lake's  rock. 

CALUMET  &  HECLA  (Calumet) — Mill- 
ing 9987  tons  daily,  of  which  810  tons  from 
Tamarack,  which  is  working  shafts  Nos. 
3  and  5  on  day  shift. 


HANCOCK  (Hancock) — Tonnage  de- 
creased from  1100  to  1000  tons  daily,  due 
to  ohortage  of  labor. 

OSCEOLA  (Osceola)— Milled  100.000  tons 
in  November.  Old  Osceola  will  work  more 
freely  with  closing  down  La  Salle  drift. 

SOUTH  LAKE  (Lake  Mine) — Improve- 
ment in  copper  showing  this  month.  No- 
vember tonnage  2500  as  against  6000  for 
October,   due   to   shutting  down   night   shift. 

NEW  ARCADIAN  (Houghton) — Shaft 
still  in  main  lode  with  vertical  width  of  20 
ft.  in  heavy  copper  with  small  masses  ;  only 
4°  difference  between  inclination  of  shaft 
and  lode. 

NEW  BALTIC  (Houghton)— Has  350  ft. 
of  good-grade  ore  on  2  75-ft.  level  ;  centering 
work  on  south  drift  as  largest  territory  is 
in  this  direction  and  shows  richer  rock  now. 

MAYFLOWER-OLD  COLONY  (Hough- 
ton)— Shaft  down  85  ft.  using  buckets  and 
two  Jackhamer  drills,  soon  to  be  increased 
to  four  ;  foundations  for  shaft  house  laid. 

MICHIGAN  SMELTING  (Houghton)  — 
Installing  Uniflow  engine,  first  in  this  dis- 
trict, of  350  hp.  directly  connected  with  a 
180-kw.  Allis-Chalmers.  direct-current  gen- 
erator, from  Nordberg  Manufacturing  Co. 


CARTER  BROS.  (I.shpeming) — Operat- 
ing serpentine  marble  quarry  near  Ropes 
Gold  mine  will  .shortly  have  railroad  to 
property  permitting  shipment  of  marble 
heretofore  prevented  by  expense  of  team 
haulage.  Hoose  Sz  Person,  the  contractors, 
progressing  with  the  grading  and  will  com- 
mence  laying  rails  soon. 

MINNESOTA 
Cu.vuna  Range 

GREAT  LAKES  ORE  SHIPMENTS 
closed  for  season;  1917  shipments  from 
range  totaled  2.430,000  tons.  Increase  over 
1916.   633.326   tons. 

NORTHERN  MINNESOTA  IRON  CO. 
(Deerwood) — Sinking  exploratory  shaft  on 
Sec.  20-47-28. 

HOPKINS  MINE  (Ironton) — Will  become 
regular  manganiferous  producer  on  open- 
ing of  shipping  season.  Operated  by  Brei- 
tung   interests. 

RIEDER  IRON  CO.  (Duluth)— Have 
proved  iron  property  in  sec.  6-46-29  ;  esti- 
mated tonnage  is  2,000,000 ;  shaft  will  be 
sunk  110  ft.  to  ore. 

.lOAN  NO.  4  (Ironton) — Making  all-rail 
shipments  of  one  car  daily  to  Chicago  of 
high-grade  manganiferous  ore  ;  will  con- 
tinue throughout  winter. 

PENNINGTCXN  (Ironton)  — .Removing 
150,000  cu.yd.  overburden  from  this  open- 
pit  property  preparatory  to  increasing  next 
season's  output. 

Mesabi    Range 

DRAPER  (Calumet) — Laying  tracks  for 
stripping.  Aone  unit  washing  plant  to  be 
constructed  this  winter  on  shores  of  .Snow 
Ball    Lake   to   take    care  of   wash   ore. 

HAWKINS  (Na.shwauk) — Operated  by 
Wisconsin  Steel  Co.  for  International  Har- 
vester Co.  is  largest  in  district.  Ship- 
ments expected  to  exceed  700.000  tons  for 
.season,  having  mined  over  a  million  and  a 
quarter  tons,  which  was  treated  at  wash- 
ing plant  on  O'Brien  Lake.  Three  shovels 
worked  during  summer  in  pit.  Erecting 
engine  house  for  four  locomotive  and  car- 
penter shop  of  tile  and  concrete  construc- 
tion. 

MISSOURI 

Joplin    DiHtriet 

BUTTE-KANSAS  (.loplin)- At  Waco, 
started  400-ton  mill  moved  from  Carten-ille. 
Two   shafts   in   ore. 

INSPIRATION  (Baxter,  Kan.) — New 
mill  started  in  operation,  following  taking 
over  of  property  by   Merrill    Mining  Co. 

YELLOWSTONE  (Joplin) — Started  new 
mill  on  East  15th  St.  in  city  in  operation  ; 
150-ton    capacity. 

U.  S.  SMELTING  (Joplin) — Changing 
from  gas  to  coal-flred  boilers  at  MetaJs 
mine,  recently  purcha.sed.  Situated  .lust 
south  of  Richer,  Okla. 

WACO  (Joplin) — Second  mill  almost 
ready  for  operation  ;  sinking  deep  well  for 
drinking  water  and  boiler  pun'o.ses ;  two 
shafts  into  rich  ore.  Fir.st  mill  operating 
steadily   with   rich    recovery. 

DORRIS  (Quapaw.  Okla.) — Erecting  mill 
on  lease  near  Quapaw.  entirely  without 
plans  or  specifications.  Second  instance  in 
district,  having  erected  similar  mill  at  Dia- 
mond,  Mo.,  five  years  ago. 

MORNING  ST.\R  (Joplin)— F.  V.  Was- 
serman,     of    Joplin,     and     associates,     have 


taken  over  Muddauber  mine  at  Belville.  Re- 
named Morning  Star;  sunk  shaft  from  95- 
to   115-ft.   level,   and  getting  good   recovery. 

MEDICAL  (Miami.  Okla.) — Planning 
300-ton  mill  on  lease  north  of  Quapaw. 
Okla.  ;  18  drill  holes,  most  ot  which  show 
ore.  Shaft  down  to  ore.  Dr.  E.  S.  Lain, 
president. 

SCOTT  (Duenweg) — Replacing  mill  re- 
cently lest  by  fire.  New  mill.  200-ton  capac- 
ity. Equipped  with  double-sludge  mill, 
operated  separately  Gas  used  for  power 
and  plant  specially  protected  against  fire. 
Will  erect  No.  2  mill  on  adjoining  lease 
.soon.      Haywood   Scott.    Joplin.    president. 

SENECA  FAULT  (Seneca) — Recently 
leased  2000  acres  near  Seneca,  Wyandotte 
County ;  a  subsidiary  will  start  on  Syca- 
more tract  of  90  acres.  Drills  being  placed 
and  will  prospect  at  deeper  level  than  ever 
before.  A.  T.  Estes.  Pallacios.  Tex.,  pres- 
ident and  general  manager. 

MONT.\NA 

Fergu.s  County 
BARNES  KING  (Kendall) — Report  for 
November  as  follows:  North  Moccasin,  ore 
treated,  2077  tons  assaying  about  $9  per 
ton;  estimated  bullion  production,  $22,500. 
Gloster  and  Shannon  in  Lewis  and  Clark 
County,  total  ore  treated  4853  tons,  esti- 
mated bullion  production.  $62,000;  shipped 
from  Gloster.  1490  tons,  assaying  $6.74 
per  ton  ;  from  Shannon.  3044  tons,  assaying 
$14.75  i)er  ton.  On  Dec.  1.  Shannon  shaft 
reached  depth  of  55  ft.  below  500-ft.  level. 
Sinking  at  favorable  rate. 


Mi 
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TARBOX  (Saltese) — .Announced  from 
Wallace.  Idaho,  office  that  cros.scut  from 
bottom  of  800-ft.  shaft  cut  vein  20  ft.  wide, 
with  excellent  milling  ore  and  some  high- 
grade  material,  which  may  be  sorted  and 
shipped.  Lead  predominates,  while  in  work- 
ings above  zinc  was  in  excess. 

AMAZON-DIXIE  (Saltese)  —  Situated 
near  the  Idaho  line,  has  just  completed  pipe 
line  6000  ft.  long,  to  provide  water  power 
for  all  underground  work.  New  compressor 
installed,  to  be  used  jointly  with  old  one. 
Tunnel  3000  ft.  in  length  driven,  600  ft.  in 
milling  lead  ore.  From  this  level,  shaft 
.sunk  250  ft.,  vein  crosscut  showing  good 
bod.v  of  ore.  With  new  water  power  com- 
pany will  extend   shaft    250   ft.   farther. 

Silver  Bow   County 

DAVIS-DALY  (Butte) — Two  cars  of  ore 
to  Washoe  works  during  five  days  of  week 
ended  Dec.  15  brougfit  net  returns  of  $1650 
and    $1250   respectively. 

GREAT  BUTTE  COPPER  CO.  (Butte)  — 
Suit  instituted  Dec.  14  against  Great  North- 
ern Ry,  to  decide  title  to  five  mining  claims 
in  Silver  Bow  County,  over  which  de- 
fendant has  right-of-way  and  therefore 
claims  interest  in  ores.  Plaintiff  asks  that 
such  claim  be  adjudged  void. 

NEVADA 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week 
ended  Dec.  1  5  amounted  to  7655  tons,  valued 
at  $133,962.  comparing  with  10,206  tons, 
the  previous  week.  Producers  were :  Tono- 
pah  Belmont,  2582  tons;  Tonopah  Exten- 
sion, 2380  tons;  Jim  Butler.  936  tons;  West 
End,  859  tons;  MacNamara.  S04  tons;  Mon. 
tana,  338  tons;  Halifax.  55  tons;  Midwav. 
15  tons;   miscellaneous.   41  tons. 

Storey  County 

OPHIR  (Virginia) — Installed  compressed- 
air  locomotive  on  2000-ft.  level.  Saved  40 
tons  in  cutting  out  for  four  sill-floor  sets, 
averaging  $5.79.  Andes  saved  89  ears,  av- 
eraging   $10.30    per    ton. 

UNION  CONSOLIDATED  (Virginia)— 
Produced  in  first  week  of  December.  353 
tons,  assaying  $34.72.  treated  at  Mexican 
mill.  Sampling  in  2400-ft.  level  showed 
$89.99  per  ton.  Other  lots  sampled  $63.02. 
$51.    $48.78.    $45.35    per   ton. 

JACKET  (Gold  Hill)— Surface  tunnel 
sent  200  tons  to  mill  gloryhole.  Saved  14 
cars  from  raise  in  cros.scut  No.  5  West  and 
116  cars  from  No.  5  West  gloryhole.  Sunk 
winze  8  ft.  in  No.  5  East  crosscut  and  saved 
28  cars  of  ore  Mill  xvorking  on  new  equip- 
ment ;  old  cyanide  plant  operating ;  ball 
mill  and  tables  operated  100  hr.  Put  into 
mill  bins  322  tons  of  mine  ore. 

NEW     MEXICO 

CARLISLE  (Steeplerock)  —  Operations 
stopped.     Company  may  be  reorganized.. 

LUCKY  BILL  (Vanadium) — Shipping 
regularl.v  to  smelters. 

GROU.ND  HOG  (Vanadium)— Three  com- 
partment shaft  to  be  sunk  by  J.  B.  Gilchrist. 
Complete  outfit  on  projierty. 

LAST  CH.\NCE  (Lord.sburg)— Fairly. 
Wells  and  Sholly  shipped  two  carload;  high- 
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grade  silver  ore  from  this  property  under 
option  and    lease. 

BONXEY  (UirdsburK) — Water  on  400- 
ft.  level  now  under  control  ;  work  will  con- 
tinue on  ore  lenses  encountered  in  develop- 
ment :    operated    by    Lawrence    Mining    Co. 

JIM  CROW  (Steeplerock) — La  Jara  Min- 
ing  Co.  has  given  up  property  and  stopped 
operations.  George  ITtter  again  operating 
mines.  Rival  Mining  Co.  in  same  region 
installing  marhiner>-  ;  C.old  Buttes  company 
:ilso  preparing  to  .start  up. 

SOl'TH  CHtXO  COPPER  CO.  (Lords- 
hurg) — Will  be  name  of  new  company,  for- 
merly known  as  Atwood  Consolidated  Min- 
ing Co..  operating  Atwood  and  Southern 
groups  of  mines.  Company  financed  in 
Boston:  payment  completed  on  property  un- 
til January.  1917. 

OREUON 

STITH  (Kerby) — John  Lewis  doing  a-s- 
seiisment  work  on  this  gold  quartz  mine,  on 
Josephine   Creek. 

XIEL  SUCCESS  (Kerby) — Owned  by 
Seattle  company  and  managed  by  Richard 
Furth.  Small  crew  working  on  gold  cjuartz 
prospect:  about   ino  ft.  of  adits  completed. 

KHaiBY  QUEEN  (Waldo)— D.  W  Col- 
lard,  owner,  has  reopened  this  chrome  mine, 
five  miles  northea.st  of  Waldo.  Developed 
by  Oon-ft.  adit  on  lower  level  and  300-ft. 
on  upper.  Considerable  tonnage  of  4  Tr 
copper  ore  on  dumps  :  high-grade  ore  being 
shipped  averaged  %6  per  ton  gold 

SOUTH    D.VKOTA 

Lawrence   Coant.v 

HOME.STAKE  (I^ad) — Special  dividend 
of  $1  per  share  will  be  paid  with  regular 
distribution  for  December.  The  total  divi- 
dends for  the  year  will  amount  to  $2.2 lit. - 
208.  Second  power  plant  on  Spearfish 
Creek  completed  :  will  be  in  commission 
before    Jan.    1. 

TROJAN  (Deadwood) — Changes  to 
lower  costs  and  increased  capacity  com- 
pleted :  treatment  plant  now  etiuipped  to 
handle  500  tons  daily.  rurch;i'-ed  Two 
Johns  Mine  and  have  Republic  under  lease. 
Motor  trucks  used  at  latter  to  transport 
ore  to  nearest  railroad  point. 

Pennington    Tount.t 

HOMELOniC  (Silver  City) — Small  mill 
erected  during  last  year  satisfactory. 
Plant  will  be  enlarged.  Diamond  drilling 
to    determine    extent   of   orebodies. 

UTAH 
Beaver  Count,v 
MAJESTIC  .MLNES  (Milfnrd) — ASfairs  of 
old  Majestic  Copper  Mining  and  Smelting 
Co..  predeces.sor  of  above  company,  being 
wound  ui)  Regular  shipments  of  copper 
ore   being   maintained. 

Juab     County 

TINTIC  SIIIU.MENTS  for  week  ended 
Dec.  7  amounted  to  I'.'H  cam.  Production 
for  year  estimated  at  9900  cars  of  ore,  or 
about  400.000  tons,  valued  at  J12.ooo.000 
in  round  numbers.  There  were  shipped 
during  11  months  Just  ended.  9108  cars  ot 
ore  of  an  estimated  tonnage  of  3B4.300  tons. 

irtoN  KINfl  (Eureka) — Being  developed, 
and  during  week  ended  Dec.  7  shiiiped  first 
recent   car  of  ore. 

TI.VTIC  STA.NDARD  (Eureka) — .Ship- 
ments flr..<l  11  months.  1917.  were  193  cars; 
heaviest  month  was  November,  with  32 
cars 

ORAND  CENTRAL  (Mammoth) — Ship- 
mer.ts  11  months.  1917,  were  432  cars,  es- 
timated at  lii.OOO  tons.  During  last  five 
months  shipments  averaged  32  cars  month- 
I.\-.  going  :is  high  as  .13  cars  in  one  month. 

EAOLK  &  BI^UK  BELL  (Eureka)  — Ac- 
cording to  present  smelting  arrangements 
able   to  ship  about    200   tons   daily 

EITREKA  MINES  (Eureka) — Opened  20 
ft  of  silver-lend  ore  of  shipping  grade  on 
7no-ff     level 

Plair   Connl.t 

UTAH  I'OTASM  (  Marv.'<vnle  )— Shlpiiing 
•  ar  of  ore  about  eviTV  10  days  for  milling 
at  Trenton.  .V  J  .Shi|iment»  limited  li.\ 
freight  embargo  on   F'^astem  railroad. 

VELIX)W  JACKl'TT  (Marysvale)— This 
group  of  l'>  claims  rr»vfrlng  i>otnsh  deiwislts 
acciulred  bv  the  Anwrican  Smelting  and 
Refining  Co  8ltuate<l  In  Henry  district, 
near  Twin  Peaks  and  Krt)tkl  Iron  mine. 
Former  owners.  J.   U.  and  Kmnk  Sargent 

Han   Joan   C'onnty 

KKAR.VS  URANIUM  (Thompson)— Re- 
ported warehouse  to  be  built  to  store  ore<«. 
.'4tnted  to  have  doo  tons  of  camollte  ore  on 
hand.  Not  known  whether  property  will  be 
opened  further. 


Salt    Lake    County 

C.ARDIFF  (Salt  Lake) — Roads  between 
mine  and  ore  bins  at  mouth  of  south  fork 
of  Big  tr'ottonwood  Canyon  showing  im- 
provement ;  hauling  30  tons  daily  by  sleds  : 
using  trucks  down  canyon,  along  which 
stockpiling  ore. 

UTAH  METAL  AND  TUN.NEL  (Bing- 
ham)— Mining  and  shipping  lead  or^s  dls- 
continue<l  because  of  present  price  :  confin- 
ing work  to  copper  ore  ;  new  body  estimated 
to  carry  3';  copper  opened  on  !l50-ft.  level. 
With  present  milling  capacity,  production 
should  be  about  500,000  lb.  ot  copper  month- 
ly. Mill  at  present  treating  about  300  tons 
daily. 

EMMA  COPPER  (.\lta) — New  fissure 
cut  by  drift  to  southea-st  from  crosscut  on 
third  level  from  Bay  City  .shaft,  just  be- 
low orebody  followed  35  ft.  to  southwest, 
showing  separate  ore  channel  from  that 
forming  bodies  to  north.  Expected  from 
this  and  diamond  drill  indications  that  two 
oreshoots  will  be  found  to  exist  below  third 
level. 

OHIO  COPPER  (Bingham)- Estimated 
production  for  year  will  amount  to  about 
5.500.000  lb.  copper,  with  operating  profit 
of  about  $500,000.  Mining  and  milling 
about  2300  tons  daily.  Slimes  treated  in 
experimental  flotation  plant  giving  good 
recovery.  First  unit  of  new  30oo-ton  plant 
— 600  tons — expected  to  be  completed  in 
about  a  month.  Club  house  for  employ- 
ees and  four  new  cottages  at  Lark  com- 
pleted for  use  of  employees. 
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PARK  CITY  SHIPMENTS  for  week 
ended   Dec.   7   were  5,5ii8.;ii'2   lb. 

(WLIFORXI  A-COMST(  »CK  CONSOLI- 
DATED (Park  City) — Operated  by  this 
newly  formed  company,  is  again  changing 
hands,  it  is  said,  and  passing  over  to  East- 
ern men.  Consideration  is  given  as  $300.- 
000.  Under  present  management  consider- 
able ore  opened  but  not  enough  of  shipping 
grade.  Stated  to  be  good  tonnage  of  mill- 
ing ores. 

D.VLY  (Park  Citv) — Preliminary  figures 
give  shipments  for  first  11  months  of  1917. 
between  4000  and  5000  ton.s.  Output  held 
down  during  last  few  months  by  car  short- 
age, embargoes,  etc.  At  present,  working 
forced  reduced  and  shipments  being  made 
from  ore  accumulated  in  old  stopes.  Physi- 
cal conldition  of  property  -stated  to  be  bet- 
ter than  in  many  years. 

Tooele  Count:,- 

WOODILAN  (Gold  Hill) — Shipping  good- 
grade  copper  ore.  New  find  of  scheelite 
in  raise  from  main  tunnel. 

MONOCCO  (Gold  Hill)— Kimball-Davis 
lease  shipped  third  car  of  copjie-r  ore,  hsa^ 
100  tons  more  awaiting  shipment.  Silver 
ore  of  good  grade  al.so  found. 

WESTERN  UTAH  EXTE.VSION  COP- 
PER (Gold  Hill) — Ore  carrying  gold,  sil- 
ver and  cojiper  opened  in  raise  above  No.  2 
tunnel  .Shipping-grade  ore  continues  as 
raise   being  driven. 

POLE  STAR  (Gold  Hill)  — Victor  shaft 
down  190  ft.  in  ground  mineralized  with 
iron,  to  be  continued  to  250  or  300  ft.,  when 
drifting  will  be  started.  Crosscut  to  north 
fiDm  west  drift  in  No.  1  tunnel  in  rjuartz 
and   pon>hyry   showing  sulphides. 

COPPEROPOLIS  (Gold  Hill) — Car  of 
first-class  ore  carrying  copper,  silver,  and 
gold  shiiiped,  following  earlier  shipment  of 
lower-grade  ore.  Third  car  of  ore  being 
prepared  for  market.  Bambergers,  of  Salt 
Lake    City,    intere.sted    with    .\.    .\     Dunyon. 

WESTER.N  UTAH  COPPER  OJold  Hill) 
— Total  of  87  cars  shipped  during  Novem- 
ber :  during  early  part  of  month  shipments 
held  down  to  125  tons  daily,  later  in- 
crea.sed  to  200  tons.  Most  of  ore  Is  copper  ; 
a  few  cars  of  low-grade  lead-silver  ore 
also.  Test  shipment  of  iron  ore  made  to 
n.icertaln   If  It   could   be   handled   profitably 

WASHINilTON 

UNITED  COPPER  MI.NING  CO.  (Che- 
welah)  —  IHirchiuMcd  Copper  King  mine  from 
II  S.  Wales,  who  recently  bought  properl\ 
from  receiver  for  $75,000  United  compnn.\ 
now  owns  a  mile  and  a  half  along  strike  i>f 

NORTHWEST  MAG.VESITE  (Chewelah) 
—  Expenditures  for  niiarrv  development  and 
I>lnnt  etiulpment  will  reach  $460,000.  nc- 
I'ordlng  to  R.  8.  Talbot,  president.  First 
apiiroprlatlon.  made  over  one  year  ago,  was 
$250  I'ni),  but  plans  have  since  bwn  ex- 
panded with  much  of  additional  equipment 
installed  Shipping  six  carloads  dally  of 
calcined  material,  weighing  about  half  of 
crude  H  K  Devereaux.  of  Seattle,  ap- 
pointed general  manager  with  hcudqunrters 
at  rhewelah 


WISCONSIN 
ZInr-Lead  DiHtrict 

P.\RSON  (Dodgeville) — Sheet  of  blende 
said  to  be  4  to  12  in.  thick,  struck  in  drift 
at  depth  of  80  ft.  by  Evans  Brothers,  on 
land  formerly  known  as  Blewett  farm,  two 
miles   east  of  Dodgeville. 

-NEW  ROSE  (Platteville) — New  shaft  on 
Brunton  land  being  sunk  ;  foundations  laid 
and  Mud  Range  mill  equipment  from  Potosi 
being  removed. 

C.*.\.\D.\ 
British    Colombia 

IN  EAST  KOOTEN.VI  DISTRICT.  Sul- 
livan lead-zinc  property  has  been  the  larg- 
est shipper  to  Consolidated  Mining  and 
Milling  Co.'s  smeltery,  at  Trail,  this  year. 
Total  production  up  to  middle  of  November 
was  114,183  tons.  During  same  period.  (Ten- 
ter Star,  Le  Roi  and  White  Bear,  of  Roes- 
land,  shipped  89.435  tons,  and  Josie.  ot  the 
Le  Roi  No.  2.  in  same  field,  7777  tons. 

Manitoba 

FARAWAY'  (Long  Lake)— Strike  ot  gold 
quartz  showing  visible  gold  made  in  course 
of  assessment  work. 

GOLD  PAN  (Rice  Lake) — Drifting  being 
done  in  quartz,  showing  good  gold  content. 
Pumping  outfit  will  be  installed  to  provide 
against  seepage  :  shaft  will  be  put  down  to 
200-tt.  level   without   delay. 

Ontario 

IN  LIGHTNI.NG  RIVER  DISTRICT  in 
the  Abitibi  region  the  new  gold  discovery 
has  been  taken  over  by  syndicate  of  Toronto 
men  ;  preparing  for  active  development 
Over  200  claims  staked  in  section  but 
original  discovery  seems  to  be  the  best. 

DOME  (South  Porcupine) — Doing  onlv 
development  work.      Most  of  staff  released 

PATRICI.\  (Boston  Creek) — Also  known 
as  Boston  Hollinger  ;  shaft  down  70  ft.,  the 
ore    found    on    surface    persisting    at    depth. 

KIRKLA.VD  PORPHYRY  (Kirkland 
Lake) — Cross»>ut  at  I70-ft.  level  reached  32- 
ft.  point  from  shaft  in  ore  all  the  wav. 
Shaft   will  be  put  down  to  300  ft. 

KERR  LAKE  (Cobalt) — Production  dur- 
ing November  was  205.522  oz..  compared 
with  213.802  in  October  and  210,388  in  Sep- 
tember. 

ELLIOTT-KIRKL.VND  (Kirkland  Lake) 
— Cros.siut  driven  to  orebody  at  300-ft.  level 
sh&ws  deposit  12  ft.  wide  with  commercial 
ore.      Shaft    will    be    sunk    to    500-ft.    level. 

MILLER  LAKE  OBRIEX  (CJowganda)— 
Shipped  in  November.  61,960  lb.  of  ort. 
Rumored  in  certain  quarters  that  this  is 
one  of  the  mines  purchased  by  Thomas 
W.   Lawson. 

CANE  SILVER  Ml.NES  (Elk  Lake)— Re- 
cently organized ;  developing  group  of 
claims  in  Cane  Township.  Several  promis- 
ing veins  opened  and  shaft  will  shortly  be 
sunk. 

TEJIISKAMING  (  Cobalt )— Making  ex- 
tensive prepai-ation  for  developing  recently 
acquired  properties  in  Kirkland  Lake  dis- 
trict. Mining  plant  of  North  Dome  being 
taken  down  to  be  transferred  to  Kirkland 
Ijake. 

PORCI'PIXE  CROWN  (South  Porcupine) 
— Opened  main  vein  at  1000  ft. :  Is  fir^t 
development  below  800-ft.  level  tor  over  a 
year :  grade  of  ore  stated  to  be  good :  ore 
reserves  estimated  at  $1,000,000  and  cash 
as.sets   at    $275,000. 

McE.\.\XEY  (South  Porcupine) — Cross- 
out  at  loo-fi.  level  tapped  three  veins  with 
giMid  gold  content.  Diamond  drilling  will  lie 
undertaken  to  prove  large  Ifi-ft  vein  at 
depth  of  800  ft.:  I50-ton  mill  will  .shortly 
be  installed. 

McINTYRE  (Schumacher) — Ore  reeerve» 
considerably  Increased  by  recent  develop- 
ment at  800-.  900-  and  1000-ft.  levels 
Drift  at  lOflO-ft.  level  acro.ss  Mclntyre  Ex- 
tension entered  Jupiter  ground,  where  gold 
orebody  reported  to  be  50  ft.  In  width. 
Electric-haulage  system  being  Installed  at 
1000-ft.   level 

LA  ROSE  CONSOLIDATED  (Cobalt)  — 
Shareholders  ratified  dissolution  of  holding 
ccmp.any  and  distribution  of  lussets.  Capital 
.stock  of  operating  orniKiny,  the  1m  Rose 
Mines,  Ltd  .  will  be  reduced  from  $6,000,000 
to  $1.500.0011.  each  shareholder  of  La  Rose 
Con.HoUdBlwl  receiving  one  share  tor  each 
share  of  old   slock 

MKXICO 

TAMIMCO  ni.STRICT  SHIPMENTS  of 
crude  oil  and  |ietroleum  products  to  the 
United  States  in  October  were  3.180,064 
bbl  :  from  Tamiilixi  shipments  were  2.494.- 
59 1  bbl  and  fmm  Tuxpani  «.'.5.470  bbl  To 
IMiints  other  than  the  United  .States  ship- 
ments In  October  were  reported  as  847.825 
bbl       Gross    shipments    were    3.997.889    bbl 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Dee. 

Sterl- 
ing 
Ex- 
change 

4  7515 

Silver 

Dec. 

New 
York, 
Cents 

86§ 

861 

Lon- 
don, 
Pence 

431 

435 
43§ 

New 
York, 
Cents 

Lon- 
don, 
Pence 

J  22 

4  7515 
4  7515 
4  7515 

24 
25 
26 

865 
861 

43; 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Dec. 

lytic 

Spot. 

N.  Y 

St.  L. 

St.  L. 

6i 

6.25 

71 

20 

*23,; 

t88 

<a6i 

@6.35 

@7i 

6  30 

6  25 

7; 

*23! 

t88 

@6  50 

(316.35 

(ai7J 

6  30 

6  30 

7.50 

*23S 

t88 

@6.50 

(»6.40 

<ffi7  60 

63 

6.30 

7  50 

*23i 

t88 

@65 

@6  40 

^7  60 

6§ 

6  30 

7  55 

*23J 

t88 

@6S 

@6.40 

@7.65 

t  Nominal. 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21.  1917. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  V.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  oiir 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  O.IOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  17.5c. 
per  1 00  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb- 
are:  St.  Louis-New  York  I7c.:  St.  Louis-Chicago, 
6.3c.;  St.  Louis-Pittsburgh,  13. 1  cents. 


Copper              1          Tin 

Lead 

Zinc 

Standard 

Elee- 
tro- 
Lvtic 

Spot 

3  Mos. 

Spot 

Dec. 

Spot 

3  Mos. 

Spot 

20 
21 
22 
24 
25 
26 

110 
110 

110 
110 

125 

125 

308 

3085 

298 

299; 

30J 
30  J 

54 
34 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2,240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchangeat$4.7515.  £30S  =  6.4696c.;  £54  =  1 1  4545c  : 
£120  =  25.4544c.:  £137  =29.0605c.;  £240  =  50.9089c. 
Variations,  £1  =0.2121  205c. 


Metal  Markets 


XKW  YORK — nee.  26,  1917 

All  the  markets  were  dull  thi.s  week, 
but  in  those  that  are  still  competitive — lead 
and  zinc — there  were  evidences  of  increased 
strength. 

Copper — There  is  nothing  of  interest  to 
report,  except  larger  and  more  urgent  speci- 
fications for  Government  account. 


Copper  .Sheets  are  quoted  at  Sl.'.c.  per 
lb.,  f.o.b.  mill,  for  hot  rolled,  and  Ic.  higher 
for  cold  rolled.  Copper  wire  is  quoted  at 
26J@27J    f.o.b.    mill,    carload    lots. 

Tin — None  is  being  offered  and  the  quota- 
tion continues  purely  nominal  at  88c., 
which  price  would  willingly  be  paid. 

Ricard  &  Freiwald  report  stocks  of  tin 
in  London  and  other  United  Kingdom  ports, 
4341  tons;  landing  and  in  transit.  550  tons; 
afloat  from  Australia,  54  tons.  Banka  or 
Billiton  afloat  to  Kurope  and  America  liiSG 
tons.  Spot  or  landing  in  United  States. 
1592  tons.  November  deliveries  are  re- 
ported at  1738  tons  to  Great  Britain,  62 
tons  to  Holland  and  1400  tons  to  United 
States  exclusive  of  Pacific  port  receipts. 

L,ead — Transactions  were  light,  but  those 
that  were  made  were  at  better  prices 
There  is  a  strong  undertone  to  this  market 
and  a  feeling  that  the  development  of  more 
inquiry  will  advance  the  price  distinctly. 
Transportation  delays  are  playing  an  irn- 
portant  part  in  local  markets.  Smelters 
report  large  quantities  of  lead  accumulating 
at  their  works,  sold  but  unshipped. 

Zinc — The  main  feature  of  the  week  was 
some  large  sales  on  competitive  bids  to  the 
U.  S.  Government.  This  business  was  for 
Grade  C.  spelter.  Navy  Specifications,  which 
is  something  like  the  trade  classification 
of  "Selected,"  or  low-grade  brass  special. 
One  of  these  transactions,  that  was  made 
public,  was  for  1000  tons,  to  be  delivered 
over  six  months,  which  was  taken  at  7  5c.. 
New  York,  Allowing  for  delivery,  interest 
charges,  etc.,  it  was  reckoned  in  the  trade 
that  this  was  equivalent  to  7gc.  for  Prime 
Western  at  St.  Louis.  Outside  of  the  Gov- 
ernmental transactions  there  was  not  much 
business  in  spelter  this  week,  but  a  few 
round  lots  were  reported  sold  to  Europe. 

Zinc  Sheets — Price  of  zinc  sheets  has  not 
been  changed.  Market  is  still  at  $19  per 
100  lb.  f.o.b.  Peru,  less  8';    discount. 


Other    Metals 

Aluminum — This  market  continues  dull, 
though  there  is  slightly  greater  inquiry. 
No.  1  ingots  are  offered  at  37 @ 38c.  per 
lb..    New    York. 

Antimony — Unchanged  at  15c.  for  spot 
and  14c.  for  futures,  c.i.f.,  in  bond.  Market 
very  quiet. 

Bismuth — Unchanged  at  ?3.50  per  pound. 

Cadmium — This  metal  is  quoted  at  $1.5" 
ffl'1.75    per    lb.,    depending   on    the    quantity. 

Nickel — Steady  at  50c.  per  lb.,  premium 
of  5c.  per  lb.  for  electrolytic. 

Quicksilver — Unchanged  at  $115.  Stocks 
in  this  market  are  very  light,  but  there 
are  large  supplies  in  transit  that  are  over- 
due. San  Francisco  reports,  by  telegraph, 
$112.50,  firm. 

Gold,  Silver  and  Platinum 

,sllver — This  market  has  been  steady  to 
firm  with  but  little  variation  in  the  price. 
The  holiday  season  has  created  dulness 
but  the  demand  is  likely  to  be  revived  with 
the  opening  of  business  after  the  Knglish 
Boxing  Day,  Dec.  26,  which  is  a  London 
holiday. 

Mexican  dollars  at  New  York:  Dec.  20. 
68c.;  21,  68ic.  ;  22,  68. '.c.  ;  24.  685c.;  25, 
;  26,  68Jc. 

Platinum — In  fair  demand  at  $105  jjer  oz. 

Palladium — In  brisk  demand  at  $130@ 
$135, 

Zinc  and  Lead  Ore  Markets 

•lopUu,  3Io.,  Dec.  'i'i  —  Blende,  per  ton, 
high  $71.40;  basis  GO<-c  Zn,  premium  $70; 
medium  to  low,  $60(t('5O;  calamine,  ba-sis 
40<7r  Zn,  $38@35;  average  selling  price,  all 
grades  of  zinc,   $54.62   per  ton. 

Lead,  high,  $81.50;  basis  80%  Pb,  $75; 
average  selling  price,  all  grades  of  lead, 
$72.94    per  ton. 

Shipments  the  week:  Blende,  7727  tons: 
calamine,  273  tons;  lead,  1438  tons.  Value, 
all   ores    the    week,    $541,810. 

The  larger  part  of  the  zinc  shipments  is 
on  coal  cars,  and  word  was  in  circulation 
today  these  are  to  be  withdrawn.     All  buy- 


ers are  asking  and  insisting  they  receive 
more  cars,  being  short  their  requirements 
while  using  coal  cars.  If  these  be  with- 
drawn mining  here  will  be  greatly  re- 
stricted. 

Platteville,  Wis.,  Dec.  22 — Blende,  basis 
60';  Zn,  $62  base  for  premium  grade  down 
to  $57  ba.se  for  second  grade.  Lead  ore, 
basis  80';  Pb.  $75  per  ton.  Shipments  re- 
ported for  the  week  are  3578  tons  of  zinc 
ore,  258  tons  of  lead  ore.  and  678  tons  of 
sulphur  ore.  For  the  year  to  date  the 
figures  are:  145,076  tons  of  zinc  ore,  7119 
tons  of  lead  ore.  and  28,015  tons  of  sulphur 
ore.  Shipped  during  the  week  to  separat- 
ing plants.   4455  tons  of  zinc  ore. 

Other  Ores 


Mantranese  Ore — Metallurgical  ore  is  un- 
changed at  $1.20  per  unit,  for  48%  grade, 
delivered   to   buyers. 

.Molybdenum  Ore — Considerable  business 
was  reported  at  $2.2502.30  per  lb.  of 
molybdenum  sulphide,   basis   90%. 

Iron  Ore — While  at  the  initial  agree- 
ment between  the  Government  and  the 
iron  and  steel  trade,  the  result  of  which 
was  announced  Sept.  24,  it  was  arranged 
that  Lake  Superior  ore  should  continue  at 
the  1917  season  prices,  ba.sed  on  $5,05  for 
Mesabi  nonbe-ssemer  at  Lake  Erie  dock,  it 
was  understood  that  the  price  was  to  be 
modified  to  the  extent  of  any  change  in 
the  Lake  rate  from  the  standard  $1  rate 
tor  1917.  There  is  talk  now  in  some  quar- 
ters of  seeking  for  advanced  prices  for  the 
1918  season,  however.  The  movement  down 
the  Lakes  has  been  barely  sufficient  to  tide 
the  furnaces  over  until  the  opening  of 
navigation   next   year. 

Upper  Lake  shipping  ports  have  sent 
down  their  last  iron  ore  cargoes  and  the 
Lake  movement  for  the  season  is  now  esti- 
mated at  62.300.000  to  62,400,000  tons,  De- 
cember yielding  rather  a  smaller  total  than 
seemed  probable  after  the  extraordinary 
performance  in   November. 

Pyrites — Spanish  lump  is  quoted  at  15c. 
per  unit,  on  basis  of  10s.  ocean  freight 
buyer  to  pay  excess  freight  and  war  risk,' 
except  that  concession  of  2  ^/^  of  war  risk 
is  allowed.  Ocean  rates  remain  at  35s.  for 
Northern.  40s.  for  Southern  and  42s.  6d.  for 
Gulf  ports,  but  recent  charters  have  ex- 
ceeded these   rates   in    several    instances. 

Tunssten  Ore — Scheelite  was  sold  at  $26, 
and  high-grade  wolframite,  at  $24.50. 
Vigorous  inquiry,  both  foreign  and  domestic, 
produced  strength  in  this  market, 

lion  Trade   Review 

NEW    YORK — Dec.    26 

In  the  closing  days  of  1917  the  steel  trade 
has  the  satisfaction  of  knowing  that  it 
will  enter  the  new  year  free  from  the  fear 
that  present  price  schedules  mav  be  over- 
turned, says  "Iron  Age."  The  War  Indus- 
tries Board,  after  a  conference  on  Satur- 
day with  the  Federal  Trade  Commission, 
recommended  to  the  President  the  indefinite 
extension  after  .Jan.  1  of  the  prices  promul- 
gated late  in  September  and  those  built 
upon  them  in  the  last  three  months. 

It  is  expected  that  the  President  will 
issue  a  proclamation  shortly  extending  the 
operation  of  the  present  schedule.  Whether 
a  definite  period  will  be  named  remains  to 
be  seen,  but  it  is  believed  that  some  re- 
adjustments will  come  within  the  next  90 
days. 

Recent  rumors  of  a  sentiment  in  a  part 
of  the  Federal  Trade  Commission  in  favor 
of  some  reduction  in  pig  iron  led  to  a 
meeting  of  merchant  producers  in  New 
York  Dec.  20  at  which  a  committee  was  ap- 
pointed to  present  the  case  of  the  smallei 
furnaces.  It  was  urged  that  a  reduction 
in  price  would  cause  some  of  them  to  close 
down  and  only  aggravate  the  existing  fam- 
ine in   pig  iron. 

The  manufacturers'  conmiittee  on  steel 
and  steel  products  made  an  important  an- 
nouncement of  additional  prices  this  week, 
putting  forging  ingots  at  $73  per  ton,  splice 
bars  and  tie  plates  at  3.25c.  per  lb.,  rail 
steel  bars  at  3c.,  steel  spikes  at  3.90c., 
iron  spikes  at  4.50c.,  track  bolts  at  4.90c. 
and  cut  nails  at    $4    per  keg. 
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PITTS  BrBGH — I>cr.    24 

Operatiiic  ronditions  in  the  iron  and  steel 
industry  have  improved  slightly  but  are 
still  altoEether  unsatisfactory.  A  few  of 
the  banked  blast  fum.ices  have  resumed  as 
more  Connellsville  coke  has  come  through, 
while  the  byproduct  ovens  are  working 
better  and  their  attendant  blast  furnaces 
are  now  nearly  all  running.  The  steel 
works  that  were  short  of  coal  have  been 
receiving  somewhat  better  shipments,  al- 
though  still    far   from   a   full    supply. 

The  restriction  in  output  is  usually  ex- 
aggerated. Pig-iron  production  thus  far 
in  the  month  has  averaged  75  to  80':^  of 
capacity  in  the  central  west,  against  .in 
average  of  about  n"<"r  of  capacity  earlier 
in  the  year,  and  the  output  of  ingots  is 
short  of  capacity  b.v  a  somewhat  larger 
margin.  There  is  question,  indeed,  whether 
the  steel  capacity  could  o|>erate  full  if  the 
blast  furnaces  were  running  full,  as  there 
has  been  more  building  of  steel  furnaces  ' 
than   of    bla.st    furnaces 

Practically  the  entire  restriction  of  pro- 
duction in  the  iron  and  steel  industry  is 
due  to  insufficient  freight  movement,  first 
of  coke,  next  of  coal  and  then  of  a  few 
minor  items. 

There  is  now  pr.ictically  no  expectation 
that  iron  and  steel  prices,  as  set  under 
novemment  auspices,  will  be  revised  in  the 
near  future.  The  prices  appear  to  be  satis- 
factory- to  the  trade  and  trouble  might  re- 
sult from  a  downward  revision  and  the 
market    would    certainly    be    disturbed 

Ordinary  commerciai  buying'  of  steel 
products  has  dropped  to  practically  noth- 
ing, but  Government  orders  are  heavy  and 
there  is  also  considerable  buying  by  manu- 
facturers who  have  Government  orders  for 
their  finished  product.  Commercial  con- 
sumption has  decreased  and  consumers 
seem  to  be  well  covered  by  existing  con- 
tracts. 

Pig  Iron — If  the  merchant  furnaces  had 
been  able  to  operate  full  during  the  last 
few  weeks  they  would  i)robabIy  have  a 
little  iron  to  spare,  but  as  it  is  they  arc 
behind  in  contract  deliveries  and  have  noth- 
ing to  offer.  Regular  market  buyers  of 
pig  iron  seem  to  be  fairly  well  supplied, 
but  the  steel  works  would  bu.v  consider- 
able iron  if  It  was  to  be  had.  to  supple- 
ment their  own  inake.  which  has  been  cur- 
tailed. The  set  prices  continue  to  repre- 
sent the  market:  Bessemer.  $36.30:  basic 
and  foundry.  $33:  malleable,  $33.50:  forge. 
$32.50.  f.o.b.  furnace,  the  freight  from  val- 
ley furnaces  to  Pittsburgh  being  95c.  A 
sale  of  a  round  block  of  Alabama  basic 
has  been  made  for  shipment  to  Pitt.sburgh. 
at  $33.  fob.  furnace,  the  freight  being 
$4.55. 

Steel — Occasionally  an  odd  lot  of  soft- 
steel  billets  or  sheet  bars  can  be  picked 
up  in  the  open  market,  but  the  aggregate 
tonnage  Is  insignificant  Di.scard  .<»teel  aris- 
ing in  the  manufacture  of  shell  quality  is 
plentiful  and  will  be  rolled  to  any  size  of 
billets,  usually  at  about  $2  50  discount 
from  the  set  t>rlce*  for  soft  steel.  Demand 
for  this  steel  Is  limite<1  as  it  is  not  suited 
to  most  requirements,  hut  consumers  may 
modify  their  views  when  they  find  .soft 
steel  almost  unobtainable  and  discard  steel 
In  such  good  supply.  The  set  prices  re- 
main at  $47.50  for  billets.  $51  for  small 
billets.  $50  for  slabs.  $5)  for  .sheet  bars 
and    $57    for   wir"    rods. 


Ferroalloys 


Frrrnmitnicanrar  —  The  market  continue 
quiet,  with  $245  usually  quoted,  and  some- 
times aharled.  for  prompt  or  forward.  The 
Geological  Survey  reijorts  the  production 
of  manganese  ore  increasing  rapidly,  with 
70.225  tons  shipped  in  the  first  nine  month.s 
of  thl.=  ■•,.'  ,,.,,1  52.000  tons  extlmated  for 
the    1;'  iihs.    while    1!tIS    produc- 

tion   I  175.000   to   200.000   tons 
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STOCK     QUOTATIONS 


N.  Y   KXCH  t          Dec   24|| 

Alaaka  Gold  M 

2 

AlAaka  Juneau 

Am.Sra  &  Rot  .com 

711 

1001 

Am.  Sm.  Sec  .pt  .  A 

901 

Am  Sm  Sec.,  pt.  B 

t9« 

Am   Zinc 

Am    Zinc,  pf 

461 

Balonllaa  Mln 

1 

71 

Bethlehem  sipol.  pf. 

9a 

Butte  &  Superior 

151 

Chile  Cop 

HI 

Chlno 

33! 

Cnielbic  Steel 

Dome  Mines. 

9 

l-«Ieral  M.  *  S 

"i        ( 

Federal  ^t  4  S.  pt 

.10 

nreat  Xor.orectf 

241 

Greene  Cananea 

c.ulf  States  Sle<>l 

Hf, 

too 

Inspiration  Cor, 

41 ; 

30!    1 

Ijickawanna  steel 

Miami  Copper 
Natl  Lead,  com 

2fil 

401 

Natlon.iI  Load,  pf 

9S! 

17     1 

Ontario  Mln 

0 

Quickallver 

:  .'.0    ; 

Quicksilver,  pf 

2Ai  'i 

Ray  Con 

RepubllcI.*S..com.. 

7C.      1 

Repulillc  I   A  S  .  pf 

Sloss-Shemeld 

TennoaaeeC.A  c. 

11! 

U.  S,  .steel,  com 

S."!'.    i 

U.S.  Steel,  pf 

104, 

Utah  Copper 

Va.  Iron  C.  A  c 

4S 

BOSTON  EXCH.*  DCC.  24 

Adventure 


.  ctfs 


Ahmeetc 

Aleomah 

Alloucz 

Ariz   Com 

Arnold 

Bonanza 

Butto-BalAklava. 

Calumet  A  Art»     . 

Cnlumet  A  Hecla.. 

Centennial 

Copper  Range 

naly  Woflt 

Davl^Daly 

Eaai  Hutie 

Franklin 

Grnnby      


Helvetia 

Indiana 

lale  Royale 
Keweenaw.. 

Ijike   

T^  Salle 
Mason  Valley 
Mass 

Mayflower.  . .. 
Michigan       ,    . 

Mohawk 

New  Are-adlan 
New  Idria 
North  Butte     . 


N.  V.  CURBt 


Old  Dominion 
Oaeeola ,  . 

Qulncy 

St.  Man,-'8  M 

Sanla  Fe 

Seneca 

Shannon 
Shattuck-Arl7. 
So.  Lake 
So.  ITtah 
Superior 


Butte  A  N    Y. 
Butte  C.  A  Z 
Butte  Detroit 
Caledonia 
Calumet  A  Jeronn- 
Can  Cop.  Corpii 


Con.  Nev  -Utah 
Kmma  Con 
First  Nat.  Cop 
OoWneld  Con 
Coldfleld  Mrr«cr 
Greenmonster. 
Hecla  Mln 
Howe  Sound 
Jerome  Verde 

Kerr  Lake 

Louisiana 


Ma. 

Majestic     . 

McKlnley-Dai^Sa 

Mltford 

MohlcAn   

Mother  Lode 
N  Y.  A  Hond 
NIplsslHR  Mines. 


vfl(I:i 


Nix 

Ohio 

Ray  Herculffl 

Richmond 

Rorhrater  Mlnt-s 

St    Joeeph  Lead. 

Standard  3.  L. 

Stewart     

Tonopah 


fnlted  Verde  Exi 
tTnlted  Zinc 
Uttca  NtlncH 


I  Tuolumne  . .  .  , 

,  V.  S.  SmelttnK-  . .  . 

V.  S.  Smelt'g.  pf. 

Utah  Apex  .  . 

I  Utah  Con 

I  Utah  Metal 

I  Victoria 

Winona 

j  Wolverine 

Wyandot 


4^^ 


2^!^ 


BAN  FRAN.' 


Beat  A  Belcher 
Bullion 
Caledonia 
Chnllense  Con 
Confidence 
<-on   Vlralnln 
fJould  A  Curry 


ft  ale  A  No 
Jackel-Cr 
Mexican 


Sierra  Nevada 


Rnmie  Kula 
Wrtit  F.nd  Co 
Atlanta 


vnda  MMUi 
Nevada  rarkarrl 
Itniind  Mountain 


K^t     tot)    M( 


BOSTON  CURB*    Dec.  24 


Alaska  Mines  Corp. 

Bingham  Mln« 

Boston  V,\y      

Boston  A  Mont  . 
Butte*  Lon'n  Dev 

Calaveras 

Calumet-Corbln. 

Chief  Con 

Cortei 

Crown  Reserve 

Crystal  Cop 


Houghton  Copper. 
IntermountAln. . . 
Iron  Cap.  Com  .  . 
Iron  Cap  <^'op  .  pf. 
Mexican  Metals  . 
Mines  of  America 
Molave  Tungsten . 


Oneco. , . 
Pacific  Mines 
Rex  Cons 


SALT  LAKK* 


Daly. 

Daly-.Iudge 
Kmplre  <'opper. 
Cold  Chain 
(irand  Central 
Iron  Blossom 
Lower  Mammoth. 
May  Day 

Mosrow       

rthirt-  Con 
Hiro  WclllnKtnn 
Silver-King  ioal'n 
Sliver  King  Con 
Sioux  Con. 
So   lloria 
Tinllr  Standard. 
Uncle  Sam  . 

Wllbert 

Yankee     . 


TORONTO* 


STOCK    O'JOTATIONS— Continued 

SPRI NGS    Dec.  221  [LONDON  f 


Granite 

Isabella     

Mary  McKlnney, 


Mpxlran  Ntlnes 
Mln  Corp   Can. 
iNechl.  pfd. 
lOrovtlle 

jSantaGert'dls.    i 
iTomboy I 


'  Bid  prices,     t  Closing  prices,    t  Last  Quoutlons. 


MONTHLY    AVERAGE    PRICES   OP   METALS 


silver 

New  York            |              London 

1915       I9IR  1     1917    1    I9l.'i   '    1916  |    1917 

Jan 

48   S.5.'il.'i6  77.';     7-.   ■■'■■<  J.'    -  :■    .  .     h-,i    ir,   BS2 

Feb 

48  477  .5ri  7.1.1     ""      •       -                    :       7  742 

Mar 

50   241  .57  9.1.',     7      ■        -■-:.,    410 

April 

May 

50  2.50  04,41.1    7     ~:.:     :■  . ...  nnj 

49  915  74  209     71    7  l.j  :,i     .7ii  ..:.    177.17,S40 

-tune 

49.034  05  024     71'.  071  23    2r.7  :ll    OCO, 39.065 

luly 

47  519  62  940     79  010  22   .597  30  000  40    110 

Aug 

47    163  66  0H3     S5.407  22   7'in31    49sl43  41S 

Year        49  6S4 165  661 


23  675,31   3151 


Xpw  York  quotations  cents  per  ounce  troy,  fine  sllTer. 
London,  pence  per  ounce,  aterllnK  silver.  0.925  Ane. 


I     New  York 

copper!  J^"^'™'*"'! 
1916    I    1917 


London 
standard  Electrolytic 


1916    I     1917     \     1916 


Feb 
Mar. 
April 


7.50  102  667  137  S95il33  l«7il4S  100 
31  4Sl|in7  714136  7.50.1:16  000  151  000 
27   935  124   3191133    S42,137   .3S9  147   158 


I  19  12S  409  125  .500  140.409 
J<3  122  .391  126  304  137  000 
'>n.5  117  .500  134  071,1.35  250 
7.50  110  000  142  .5231125  000 


Nov 
Dec 

30  625  23 

31  8901 

5I)()  134  6.59  110  000 
1145  316| 

155  432;  125.000 

162  843  

Yei 

r  27  202i 

Ill6  059l                  138  281 1 

Tin 

New  York 
1916         1917 

London 

191«  1      1SI7 

January 
February 
March 
April 


41  S2.'>!  44  17.-17.';  .•;4«'is*;.Ri3 


42.717 

51 

,..„!,«1    ,n-,io«  974 

SO  741 

.51 

'7   443 

SI  2.30 

1   171 

49  125 

1 14 

42  231 

^■.• 

'-■  083 

38  510 

,;■■  i"^  .....   ^*2   181 

38  565 
38.8.30 

62 

■,M    l|-,9   .S70  .'43  978 

61 

542171    345  244  038 

41  241 

61 

v.il   179  307  347.467 

44   109 

74 

740,186  932  274  943 

42  635 

1183. 3«8| 

43.480 

,ll82.09«l 

New   York 

St.    Louis 

London 

1916 

1917 

1916 

1917 

1916      1917 

5  921 

7  626 

5   826 

7  5,30 

31    167  30  500 

«  246 

a  636 

«   164 

31   98<l  30  500 

March 

7   1.30 

9    199 

7  37.5 

(1    1  'n 

April     

May     

7  6.30 

9  28.S 

7  65.5 

-  ;"  500 

7  463 

10  207 

7  33-' 

1   .500 

«  936 

11   171 

6  74" 

July     

6  352 

10  71(1 

6  185 

.0   .500 

6  244 

10  594 

6  088 

6.81(1 

8  680 

6.699 

.S   (ill 

;iO.7S0  3O  500 

7  000 

6  71C 

«  8»f 

6  6.50 

30  716  30.600 

7  042 

6  24S 

6.945 

6    187 

.30  500  30.500 

December. 

7  513 

7  405 

30  SOO     

Year 

«  858 

6  777 

31. M«  .;... 

New   York        .St     Louis    I       London 

Speller 

1916       1917       1916 

1.117       I'.Uft       1917 

Jan 

16  915     9  619  16  745 

1^  .339 

18  420  10  045  18  2611 

I-  1)00 

Mar 

16  846  10   30<1  16  67' 

':  1100 

April 

16  695     o   4  5.1  ir,   5-  . 

May     

14   27>,     '•     :■    ■       1 

June 

11    7-.' 

July 

8  9J.      ,-    , 

8   7.1.1     -      ■" 

8  9IK1     .^    I 

:   lW.-.,,.4   000 

Oct 

9  ,829     7  9S3    ..!  ayj 

7>13, 54   159,54.000 

Nov 

11  593    7.H47  11   423 

7  «73M  CUM  000 

nee 

10  665                 10  495 

|6S.Ma|      

Year 

12  804     .            13  631 

■■  '->      _^ 

191(1  I  1917  I  1916  I  IUI7  I  IDID 


B,HD.»«  S^<=^-     ^"**" 


TA 

1 

V.104 
Engin . 


E/MJ.     Engineering  and 
raining  journal 


^nG\n 


g-fOW^G^ 
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